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American Chemical Society 

Division of Medicinal Chemistry 
 
 
 
Dear Colleagues: 
 
The Division has moved actively to the use of electronic means to communicate with membership.  This 
was done to speed up and simplify distribution of a wide variety of information that was once mailed to 
members, including newsletters, national meeting abstracts and ballots for election of new officers.  The 
Division web site (www.acsmedchem.org) is an excellent resource for a variety of medicinal chemistry 
related information.  Contact information for the current division officers is available at the site. We 
strongly encourage members to use the site and to visit it for information about medicinal chemistry.  
The Division is developing a strategic plan that we believe will raise the visibility of our profession and 
allow us to continue to serve our members effectively and efficiently.  It will be posted at the site in the 
near future. 
 
We will use the web site for the election of new division officers.  Sometime this fall, you will receive an 
email indicating that voting is open.  Candidate bios will be available and voting will be secure.  On 
behalf of the executive committee, I encourage all of you to vote for your colleagues who have 
volunteered to lead our more than 10,000-person division.  I also encourage you to consider 
participating in division activities as an officer, counselor, or long range planning committee member.  
You’ll find, as I have, the experience is rewarding personally and professionally. 
 
Sincerely, 
David Rotella 



 

 

Division of Medicinal Chemistry 
Abstracts-232nd ACS National Meeting 

San Francisco, CA 
September 10-14-2006 

Abstracts published July 3, 2006 
 
The Division invites all members with 25 or more years of membership to a reception on 
Wednesday, September 13 at 5 PM.  The reception will be held in room 252/254 of 
Moscone Convention Center, and will include the induction of three individuals into the 
“Medicinal Chemistry Hall of Fame” to recognize their contributions to our division and 
to our discipline.   25-Year members who attend will be given a commemorative gift pen 
recognizing their extended association with the Division.  Light refreshments will be 
served. 
MEDI 1 Structure-activity relationship study of tricyclic necroptosis 
inhibitors  
Prakash Jagtap1, Alexei Degterev2, Sungwoon Choi1, Junying Yuan2, and Gregory D 
Cuny1. (1) Laboratory for Drug Discovery in Neurodegeneration, Brigham & 
Women’s Hospital and Harvard Medical School, 65 Landsdowne St, Cambridge, MA 
02139, Fax: 617-768-8606, gcuny@rics.bwh.harvard.edu, (2) Departmant of Cell 
Biology, Harvard Medical School  

Necrosis is a mode of cell death that was thought to be non-genetically regulated 
and to lack discrete biochemical steps. However, recent studies are beginning to 
reveal regulated caspase-independent cell death mechanisms with morphological 
features resembling necrosis. One of these mechanisms, called necroptosis, has 
recently been described. Our laboratories have been seeking to identify and 
preparing low molecular weight molecules capable of inhibiting necroptosis in order 
to elucidate its role in the patho-physiology of diseases and to provide lead 
compounds (i.e. necrostatins) for therapeutic development for the treatment of 
ischemia (i.e. stroke and myocardial infarction), trauma and possibly some forms of 
neurodegeneration. This presentation will detail a structure-activity relationship 
(SAR) study of tricyclic compounds (3-phenyl-3,3a,4,5-tetrahydro-2H-
benzo[g]indazoles and 3-phenyl-2,3,3a,4-tetrahydrochromeno-[4,3-c]pyrazoles) that 
inhibit necroptosis induced by tumor necrosis factor alpha (TNF-α).  

 
MEDI 2 Tamoxifen, diethylstilbestrol and other non-steroidal estrogens, a 
novel class of store operated calcium channel modulators that affect platelet 
activation and thrombosis: Two faces of one pharmacophore  
Yuliya Dobrydneva1, Ross Weatherman2, Joseph Trebley2, Megan Fitzgerald2, Sonia 
Antony3, Nithiananda Chatterjie4, and Peter Blackmore1. (1) Div. of Pharmacology, 
Dept. of Physiological Sciences, Eastern Virginia Medical School, 700 Olney Rd, POB 
1980, Norfolk, VA 23507, dobrydy@evms.edu, (2) Department of Medicinal 
Chemistry and Molecular Pharmacology, Purdue University, (3) Dept. of Chemistry 
and Biochemistry, Old Dominion University, (4) Dept. of Neurochemistry, NYS 
Institute for Basic Research in Developmental Disabilities  

We demonstrated that non-steroidal estrogens with trans-stilbene moiety comprise 
the novel class of store-operated calcium channels (SOCC) inhibitors, with 
diethylstilbestrol being the most potent and specific inhibitor. However, anti-breast 



 

 

cancer drug tamoxifen, which is a non-steroidal estrogen, is an agonist of SOCC in 
human platelets rather than SOCC inhibitor. We identified structural features of 
tamoxifen molecule responsible for tamoxifen-induced calcium influx through SOCC 
and tamoxifen-induced thrombosis. The dimethylaminoethanol moiety is responsible 
for tamoxifen being a calcium agonist rather than antagonist of SOCC. SAR of 
tamoxifen derivatives is presented. Thus, triphenylethylethylenes (tamoxifen analogs 
without the dimethylaminoethyl group) switch their mode of action from agonist to 
antagonists of calcium influx. Cell impermeable conjugated derivatives of 4-hydroxy 
tamoxifen, like 4-hydroxy-tamoxifen itself, promote calcium influx into platelets, 
therefore indicating membrane site of the drug action. (Supported by CHRB and 
Cancer Research and Prevention Foundation to YD and Army Breast Cancer Research 
Program to RW).  

 

 
MEDI 3 Discovery and optimization of novel, nonsteroidal glucorticoid 
receptor modulators  
David E. Clark1, Nicholas C. Ray1, Hazel J. Dyke1, H. Gwen Hickin1, Karen Williams1, 
Peter H. Crackett1, Peter M. Lockey1, Melanie Wong1, Soraya Porres1, Anne White1, 
Robin D. Clark2, and Joseph K. Belanoff2. (1) Argenta Discovery Ltd, 8/9 Spire Green 
Centre, Flex Meadow, Harlow CM19 5TR, United Kingdom, Fax: +44-1279-645646, 
david.clark@argentadiscovery.com, (2) Corcept Therapeutics, Inc  

Patients with some forms of psychiatric illness have been found to have increased 
levels of cortisol, a steroid that acts by binding to an intracellular glucocorticoid 
receptor (GR). Some sufferers from depression, particularly those with psychotic 
features, can be responsive to treatment with GR antagonists, such as mifepristone, 
which block the effect of cortisol. In the search for improved GR antagonists, we 
have used ligand-based virtual screening to discover a novel series of potent and 
selective GR antagonists in a very short time-frame. The most potent compound 
identified by the virtual screening possessed a Ki value of 16nM. This presentation 
will describe the virtual screening approach undertaken and the subsequent 
optimization of the series.  

 

 



 

 

MEDI 4 Discovery of cyclohexene-constrained phenethylamine, ABT-341: A 
highly potent, selective, safe and orally available dipeptidyl peptidase IV 
inhibitor for the treatment of Type 2 diabetes  
Zhonghua Pei1, Xiaofeng Li1, Thomas W. von Geldern1, David J. Madar1, Kenton 
Longenecker2, Yong Hong1, Bradley A. Zinker1, Thomas H. Lubben1, Kent D. 
Stewart1, Bradley J. Backes1, Michael A. Stashko1, Stephen J. Ballaron1, David W. A. 
Beno1, Amanda K. Mika1, Glenn A. Reinhart1, Ryan M. Fryer3, Lee C. Preusser3, Anita 
J. Kempf-Grote1, Hing L. Sham1, and James M. Trevillyan1. (1) Metabolic Disease 
Research, Abbott Laboratories, 100 Abbott Park Rd., Abbott Park, IL 60064, Fax: 
847-938-1674, zhonghua.pei@abbott.com, (2) Structural Biology, GPRD, Abbott 
Laboratories, (3) Integrative Pharmacology, Abbott Laboratories  

Dipeptidyl peptidase IV (DPP-IV) is a serine protease that cleaves two amino-acid 
residues from the N-terminus and thus deactivates glucagon-like peptide-1 (GLP-1) 
and glucose-dependent insulinotropic polypeptide (GIP), both of which are important 
in blood glucose homeostasis. Numerous studies have demonstrated that inhibition 
of DPP-IV is a viable strategy for treatment of type 2 diabetes.  

Structure-based design and optimization of an Abbott HTS hit produced numerous 
extremely potent (subnanomolar) cyclohexene-constrained phenethylamine DPP-IV 
inhibitors and ultimately led to Abbott's drug discovery candidate ABT-341, which is 
highly potent, selective against other closely related peptidases and possesses 
excellent PK profiles. ABT-341 is efficacious in ZDF rats and safe in a battery of in 
vitro and in vivo safety tests. ABT-341 is predicted to have excellent human PK 
suitable for once-a-day dosing and may represent a new therapeutic agent for 
treatment of type 2 diabetes. The discovery, preclinical pharmacological and safety 
evaluation of ABT-341 will be presented.  

 
MEDI 5 Metabolism driven pharmacokinetic optimization of dual inhibitors 
of Angiotensin 1 and Endothelin A receptors  
William R Ewing1, Natesan Murugesan1, Zhengxiang Gu1, Leena Fadnis1, Yeheng 
Zhu1, Guixue Yu1, Xiamo Wu1, Lyndon Cornelius1, Helen Mason1, Robert Zahler1, 
Donglu Zhang2, Susan Authur3, Rose Ann Baska3, Hossain Monshizadegan3, Carol 
Ryan3, Kenneth Carlson3, Mark Kowala3, Celia D'Arienzo2, Hongjian Zhang2, William 
G. Humphreys2, and John E. Macor1. (1) Discovery Chemistry, Bristol-Myers Squibb 
Pharmaceutical Research Institute, P.O. Box 5400, Princeton, NJ 08543-5400, 
William.ewing@bms.com, (2) Department of Pharmaceutical Candidate Optimization, 
Bristol-Myers Squibb Pharmaceutical Research Institute, (3) Metabolic and 
Cardiovascular Biology, Bristol-Myers Squibb Pharmaceutical Research Institute  

Dual antagonists of angiotensin II and endothelin receptors (DARA) have potential 
therapeutic application as anti-hypertensive agents. During investigations of 
chemotypes with dual inhibitory properties, interactions with cytochrome P450 3A4 
were found to lead to highly variable pharmacokinetics. Sites of hydroxylation were 
identified through in-vitro CYP3A4 metabolism studies. Structure activity relationship 
efforts focused on reducing metabolic rates, resulting in BMS-509701, a potent dual 
antagonist in-vitro, which had optimized pharmacokinetic and pharmacodynamic 
properties  

 



 

 

MEDI 6 Discovery of potent, water soluble CB1 receptor agonists  
Julia M. Adam, Medicinal Chemistry Department, Organon, Newhouse, ML1 5SH, 
Lanarkshire, United Kingdom, Fax: +44 1698 736187, j.adam@organon.co.uk  

CB1 receptor agonists have been suggested as possible treatments for a wide range 
of medical disorders including pain, spasticity, inflammation, glaucoma, nausea and 
emesis and neurodegenerative disorders. The high lipophilicity and poor water 
solubility of known CB1 receptor agonists has hampered their development as 
therapeutic agents.  

A novel CB1 receptor agonist lead series was identified from a high-throughput 
screening approach. The initial screen resulted in a single confirmed hit with poor 
water solubility. Optimization of this hit led to a high quality lead series, represented 
by Org 28312. Org 28312 is a potent, water soluble CB1 receptor agonist that is 
active in pre-clinical models of analgesia, inflammatory hyperalgesia, neuropathic 
pain and post-operative pain.  

The progression from hit to lead, the structure-activity relationships in the lead 
series and the chemical structure, synthesis, in-vitro and in-vivo activity of Org 
28312 will be described.  

 
MEDI 7 Design, structure-activity relationships and biological evaluation of 
novel bifunctional C-terminal modified peptides for opioid receptor agonists 
and Neurokinin-1 receptor antagonists  
Takashi Yamamoto1, Padma Nair1, Shou-wu Ma2, Sharif Moye2, Tally Largent2, 
Todd W. Vanderah2, Josephine Lai2, Frank Porreca2, Henry I. Yamamura2, and Victor 
J. Hruby1. (1) Department of Chemistry, University of Arizona, 1306 E. University 
Blvd., Tucson, AZ 85721, takashiy@email.arizona.edu, (2) Department of 
Pharmacology, University of Arizona  

Even though highly specific antagonists of Neurokinin-1 (NK1) failed to show 
significant analgesic efficacy in clinical trials, substance P is widely reported to be 
involved in these pain states. Interestingly, co-administration of ä/ì opioid agonist 
and substance P antagonist showed enhanced antinociceptive potency in acute pain 
states, and in prevention of opioid-induced tolerance in chronic trials. These latter 
results suggest that the signals through opioid receptors and NK1 receptors are not 
independent, but have strong and critical interaction. According to these 
considerations, we have designed and synthesized bifunctional molecules with the 
agonist activities at both ä/ì opioid receptors, and neurokinin-1 receptor antagonist 
activities and have found a promising analgesic peptide TY005 (H-Tyr-D-Ala-Gly-Phe-
Met-Pro-Leu-Trp-O-3,5-Bzl(CF3)2). Data from binding assays, functional assays, 
neuropathic pain model assays and peptide-membrane interaction using the NMR 
structure will be presented. Supproted by qrants from the U.S. Public Health Service, 
NIDA.  

 

 

 



 

 

 
MEDI 8 Structure activity relationships of novel non-competitive mGluR-1 
antagonists: A potential treatment for nociceptive pain  
Dafydd R. Owen, Discovery Chemistry, Pfizer Global Research and Development, 
Ramsgate Road, Sandwich, Kent CT13 9NJ, United Kingdom, 
dafydd.owen@pfizer.com  

Recent data has implicated group I mGluR receptors in sensory processing. In 
particular receptor antagonists of the mGluR1 subtype have been reported to be 
analgesic. Having launched an mGluR1 antagonist programme, weak, 
polypharmacological, highly lipophilic leads were identified through directed file 
screening. From this starting point, the presentation will go on to describe the 
discovery of a lead development candidate - discussing in vitro profiling of 
pharmacology and metabolic parameters and their role in defining the lead-like 
properties of the series. Overall, the programme succeeded in separating good 
pharmacology from lipohilicity and optimised highly lipophilic lead matter into 
metabolically stable, potent leads. This was achieved in part through leveraging 
Pfizer's file enrichment compounds and protocols, in the field of hit to lead chemistry.  

 

 
MEDI 9 Development of nocaine/modafinil hybrid monoamine transporter 
inhibitors as superior antidepressants: From compound library 
establishment to in vivo evaluation  
Jia Zhou1, Kenneth M. Johnson2, Kelly M. Giberson2, Paul McGonigle3, Barbara J. 
Caldarone3, and Alan P. Kozikowski4. (1) Acenta Discovery, Inc, 9030 S. Rita Road, 
Suite 300, Tucson, AZ 85747, Fax: 520-799-7305, jia.zhou@acentadiscovery.com, 
(2) Department of Pharmacology and Toxicology, University of Texas Medical Branch, 
(3) PsychoGenics, Inc, (4) Department of Medicinal Chemistry and Pharmacognosy, 
University of Illinois at Chicago  

A compound library of piperidine-based nocaine/modafinil hybrid ligands has been 
established by rational design, synthesis and pharmacological investigation in pursuit 
of the next generation of antidepressants with fewer side effects but faster onset of 
action. Inhibition data of reuptake at monoamine transporters (DAT, SERT, and NET) 
demonstrate that some of these compounds display high potency with a single, dual 
or triple selectivity “spectrum”. The in vivo data indicate that some of them are more 
active in tail suspension tests than desipramine. Based upon Lipinski's “rule of five” 
and positron emission tomography (PET) imaging studies, this class of compounds 
has drug-like physical properties with a suitable capability to penetrate the blood-
brain barrier. Furthermore, these compounds display only weak or even extremely 
weak muscarinic receptor binding affinity, indicating that as potential 
antidepressants, they may overcome certain side effects that are of concern with 
other antidepressants, which are thought to be mediated by their anticholinergic 
properties. A systematic in vivo assessment of the therapeutic potential of selected 
compounds from this library and a comparison of the activity of the most promising 
compounds in a battery of behavioral models are being carried out using the 



 

 

proprietary SmartCubeTM technology to identify the best drug candidate(s) for 
advancement to pre-development characterization in preparation for an IND 
submission.  

 

 
MEDI 10 Synthesis and structure-activity relationships of 4-hydroxy-4-
phenyl- and spiropiperidines as nociceptin receptor ligands  
Ginny D Ho1, Ana Bercovici1, John Caldwell1, Ahmad Fawzi2, Julius Matasi1, April 
Smith Torhan2, Deen Tulshian1, and Hongtao Zhang2. (1) Department of Chemical 
Research-CV/CNS, Schering-Plough Research Institute, 2015 Galloping Hill Rd., 
Kenilworth, NJ 07033, Fax: 908-740-7152, ginny.ho@spcorp.com, (2) CV/CNS 
Department of Biological Research, Schering Plough Research Institute  

The nociceptin receptor (NOP) is a member of the superfamily of G-protein coupled 
receptors expressing high sequence homology to the classical opioid receptors. 
Recently, pharmacological studies have shown that the nociceptin/NOP system may 
have important roles in the regulation of pain, anxiety, cough and urinary 
incontinence. Screening of the Schering compound files has identified 4-hydroxy-4-
phenyl- and spiropiperidines (1 and 2) as NOP ligands with Kis of 613 nM and 500 
nM respectively. In order to identify potent NOP agonists, we undertook SAR 
development using (1 and 2) as templates. This efforts produced several compounds 
with high binding affinity to NOP and excellent selectivity over the opioid receptors. 
In this presentation, SAR development leading to compounds of structural types (3) 
and (4) will be discussed.  

 

 
MEDI 11 Design, synthesis and structure-activity relationship of N(1)-(2-
phenyl-cylohexyl)-4-amino-piperidine derivatives as potent and selective 
glycine reuptake inhibitors  
Simona M Ceccarelli1, E. Pinard1, Henri Stalder1, and Daniela Alberati2. (1) 
Pharmaceutical Research Basel, Discovery Chemistry, Hoffmann-La Roche, 
Grenzacherstrasse, 4070 Basel, Switzerland, (2) Pharmaceutical Research Basel, 
Discovery Biology Neuroscience, Hoffmann-La Roche  

Glycine Transporter Type 1 (GlyT1) regulates synaptic glycine concentration in 
neurons and glial cells. According to the NMDA (N-Methyl-D-Aspartate Receptor) 
hypofuntion theory of the pathophysiology of schizophrenia, selective GlyT1 
inhibitors may have therapeutic value in the treatement of psychoses. The 2-phenyl-
cyclohexyl motif was identified as a privileged substructure during a high throughput 



 

 

screening campaign aimed at discovering novel GlyT1 inhibitors. This finding 
prompted us to attempt the synthesis of chymeric compounds, combining the novel 
structural element with the known 4-aminopiperidine scaffold. The resulting class of 
N(1)-(2-phenyl-cylohexyl)-4-amino-piperidine derivatives shows high potency, a 
selective pharmacological profile and promising molecular properties. In particular, 
improvement of the selectivity towards the GlyT2 transporter and the u-Opioid 
Receptor (MOR) was achieved compared to both parent structures. A broad SAR 
screen was performed and an optimal molecular property profile was achieved 
through introduction of a tertiary alcohol at position 2 of the 2-phenyl-cyclohexyl 
system.  

 

 
MEDI 12 Telomerase inhibition: Overview and perturbation of assemblage  
Michael Jarstfer, Department of Medicinal Chemistry and Natural Products, 
University of North Carolina, School of Pharmacy, Chapel Hill, NC 27599-7360  

Telomerase is a ribonucleoprotein complex that functions as a reverse transcriptase 
in the maintenance of the physical ends of human chromosomes. Telomerase is 
activated in the vast majority of human cancers and its activity has been associated 
with poor prognosis in several neoplastic diseases. Importantly, inhibition of 
telomerase leads to cell death or senescence in cancer cell lines and decreased 
tumor size in mice harboring transplanted tumors. Several approaches have been 
taken to achieve telomerase inhibition, and in general, the currently described 
telomerase inhibitors specifically target its enzymatic activity. Inhibition of 
telomerase enzymatic activity generally leads to a delayed effect on cell viability 
when used as a single agent because it relies on the cell-cycle dependent erosion of 
the telomere. Because telomerase appears to serve other roles in telomere 
maintenance that are independent of DNA synthesis, it is fruitful to investigate 
alternative means to affect telomerase. Hypothetically, disrupting the assemblage of 
telomerase will inhibit all functions of telomerase leading to a pronounced effect on 
both telomere maintenance and tumor cell viability. In this seminar, the role of 
telomerase in tumorigenicity and an overview of targeting telomerase will be 
presented followed by an overview of telomerase assembly and our efforts to 
generate, in situ, a dominant negative telomerase complex by disrupting proper 
assemblage.  

 
MEDI 13 Targeting the heart of telomerase: Kinetic and chemical analysis of 
inhibitors that target the RNA/DNA duplex of telomerase  
Simon H. Friedman, Department of Pharmaceutical Sciences, School of Pharmacy, 
University of Missouri, Kansas City, 5005 Rockhill Road, Kansas City, MO 64110, Fax: 
816-235-5190, friedmans@umkc.edu  

We are targeting the RNA/DNA duplex that forms during telomerase's catalytic cycle 
as a way of limiting the polymerization and/or translocation of telomerase 
substrates. Molecules that bind to this duplex can potentially act as a scaffold to 



 

 

introduce new specific interactions with the surrounding surfaces of telomerase. We 
have demonstrated that non-specific duplex targeting molecules inhibit telomerase. 
We have analyzed the mechanism of action of these molecules in complementary 
assays: 1) Affinity selection, to show that the most effective inhibitors are also those 
that bind most effectively to the RNA/DNA duplex. 2) Enzyme kinetics, using a single 
nucleotide incorporation assay, which allows the more direct interpretation of 
inhibition patterns. 3) Photo-affinity labeling, to show that there is cross-linking of 
lead duplex targeting molecules with the template portion of the telomerase RNA. In 
addition, we will present data from our optimization efforts using libraries based on 
originally identified duplex targeting leads.  

 
MEDI 14 Human telomeric intramolecular G-quadruplex structure in 
potassium solution  
Danzhou Yang1, Attila Ambrus1, Ding Chen1, Jixun Dai1, Roger A. Jones2, and 
Tiffanie Bialis1. (1) College of Pharmacy, Dept. of Pharmacology and Toxicology, 
University of Arizona, 1703 E. Mabel St, Tucson, AZ 85721, 
yangd@pharmacy.arizona.edu, (2) Department of Chemistry and Chemical Biology, 
Rutgers University  

The formation and stabilization of DNA G-quadruplexes in the human telomeric 
sequence have been shown to inhibit the activity of telomerase, thus the telomeric 
DNA G-quadruplex has been considered as an attractive target for cancer therapeutic 
intervention. We have determined the folding structure of the human telomeric 
sequence in K+ solution by NMR. Our results demonstrate a novel, unprecedented 
intramolecular G-quadruplex folding topology with hybrid-type mixed 
parallel/antiparallel G-strands. This intramolecular hybrid-type telomeric G-
quadruplex structure is distinct from those reported on the 22-nt Tel22 in Na+ 
solution and in crystalline state in the presence of K+, and appears to be the 
predominant conformation for the extended telomeric sequence in K+, regardless of 
the presence or absence of Na+. Furthermore, the addition of K+ readily converts 
the Na+-form conformation to the K+-form hybrid-type G-quadruplex. Our results 
explain all the reported experimental data on the human telomeric G-quadruplexes 
formed in K+, and provide important insights for understanding the polymorphism 
and interconversion of various G-quadruplex structures formed within the human 
telomeric sequence, as well as the effects of sequence and cations. This hybrid-type 
G-quadruplex topology suggests a straightforward pathway for the secondary 
structure formation with effective packing within extended human telomeric DNA. 
The hybrid-type telomeric G-quadruplex is most likely to be of pharmacological 
relevance, and the distinct folding topology of this G-quadruplex suggests that it can 
be specifically targeted by G-quadruplex-interactive small molecule drugs.  

 
MEDI 15 SV-40 T-antigen helicase inhibition by G-quadruplex interactive 
compounds  
Sean M. Kerwin, Division of Medicinal Chemistry and Institute for Cellular and 
Molecular Biology, University of Texas, PHR 4.220, College of Pharmacy, Austin, TX 
78712, Fax: 512-232-2606, skerwin@mail.utexas.edu, Bodin Tuesuwan, College of 
Pharmacy, Division of Medicinal Chemistry, University of Texas at Austin, Mireya 
Rodriquez, Department of Chemistry and Biochemistry, University of Texas at Austin, 
and Wendi M. David, Department of Chemistry and Biochemistry, Texas State 
University - San Marcos  



 

 

DNA helicases enzymatically unwind DNA to facilitate strand separation required for 
transcription, DNA repair, and replication. In addition to their well-characterized 
duplex DNA unwinding activity, certain RecQ helicases have been shown to unwind 
four-stranded G-quadruplex DNA structures. Based upon the growing evidence for G-
quadruplex DNA structures in genomic DNA and the presumed need to resolve these 
structures for replication, we have focused on a prototypical replicative helicase - 
SV40 large T-antigen (T-ag), a multifunctional protein with duplex DNA helicase 
activity. We have been able to confirm an earlier report that T-ag can also unwind G-
quadruplex DNA structures. We have explored a series of G-quadruplex-interactive 
agents, particularly perylene diimide derivatives, for inhibition of T-ag duplex and G-
quadruplex DNA unwinding activities. We correlate the inhibition with DNA binding 
affinity and selectivity as determined by spectroscopic, mass spectrometric, and 
surface plasmon resonance techniques. The implications of the ability of these 
compounds to inhibit replicative helicases' unwinding of G-quadruplex DNA 
structures for the potential therapeutic applications of G-quadruplex interactive 
agents will be discussed.  

 
MEDI 16 Human telomerase template antagonists as potential anticancer 
agents  
Sergei Gryaznov, Geron Corporation, 230 Constitution Drive, Menlo Park, CA 
94025, SGryaznov@Geron.com  

Telomerase, the enzyme responsible for proliferative immortality, is expressed in 
essentially all cancer cells, but not in most normal human cells. Thus, specific 
telomerase inhibition may result in a potentially universal anticancer therapy. We 
prepared N3'→P5'phosphoramidate (NP) and N3'→P5' thio-phosphoramidate (NPS) 
oligonucleotides as telomerase template antagonists. We found that the ability of 
these compounds to form stable duplexes with the telomerase RNA subunit was the 
key factor for their anti-telomerase activity. In biochemical cell-free assays 11-13-
mer NPS oligonucleotides demonstrated sequence- and dose-dependent inhibition of 
telomerase with IC50 values of <1 nM. Optimization of the compounds' sequence, 
length, and bioavailability (via covalent conjugation with lipophilic groups) resulted in 
the selection of a 13-mer NPS oligonucleotide-palmitic acid conjugate, GRN163L, as 
a development candidate. GRN163L inhibited telomerase in various tumor cell lines 
at ~ 0.03-0.1 µM in the absence of cellular uptake enhancers. Telomerase inhibition 
by GRN163L was competitive with telomeric primer binding and was caused primarily 
by its hybridization to hTR. Administration of GRN163L caused telomere shortening, 
followed by cellular senescence or apoptosis of tumor cell lines. Importantly, the 
growth of normal cells was not affected by GRN163L. Furthermore, GRN163L has 
demonstrated a potent anti-tumor activity in vivo in various animal models. 
Currently, GRN163L is in Phase I/II clinical trial in patients with CLL.  

 
MEDI 17 Design of bivalent Smac mimetics as highly effective and specific 
apoptosis inducers in cancer cells  
Shaomeng Wang1, Haiying Sun1, Jianfeng Lu1, Zaneta Nikolovska-Coleska1, Su 
Qiu1, Dongguang Qin1, Yuefeng Peng1, Han Yi1, Wei Gao1, Chao-Yie Yang1, Jeanne 
Stuckey2, Jennifer Meagher2, Krzysztof Krajewski3, Sheng Jiang3, and Peter P. 
Roller3. (1) Comprehensive Cancer Center and Departments of Internal Medicine, 
Pharmacology and Medicinal Chemistry, The University of Michigan, 1500 E. Medical 
Center Dr, Ann Arbor, MI 48109, Fax: 734-647-9647, shaomeng@umich.edu, (2) 



 

 

Life Sciences Institute, The University of Michigan, (3) Laboratory of Medicinal 
Chemistry, National Cancer Institute, NIH  

Smac/DIABLO is a potent pro-apoptotic protein. Smac promotes apoptosis by directly 
binding to multiple inhibitor of apoptosis proteins (IAPs), antagonizing the anti-
apoptotic function of these IAPs in cells. Our laboratory is interested in the design of 
non-peptidic, small-molecule Smac mimetics as a new class of anticancer therapy for 
the treatment of many types of human cancer. Herein we wish to present the design, 
synthesis, biochemical and biological evaluation of newly designed Smac mimetics as 
effective apoptosis inducers in cancer cells. Our most potent Smac mimetics bind to 
XIAP and other IAP proteins with picomolar affinities in fluorescence polarization-
based binding assays and effectively antagonize IAP proteins to promote the activity 
of caspase-9 and -3 in cell free systems. These Smac mimetics are highly effective in 
inducing apoptosis on their own at low nanomolar concentrations in a panel of cancer 
cell lines and show excellent selectivity over normal cells. In addition, they are highly 
synergistic in inducing apoptosis in cancer cells when used in combination with other 
agents. Our results strongly suggest that this new class of Smac mimetics may have 
significant therapeutic potential to be developed as an entirely new class of 
anticancer drugs, either when used alone or in combination with other therapeutic 
agents.  

 
MEDI 18 Discovery of ABT-737, an inhibitor of Bcl-2 family proteins that 
promotes apoptosis  
Michael D Wendt, Cancer Research, Abbott Laboratories, 100 Abbott Park Road, 
Abbott Park, IL 60064, mike.d.wendt@abbott.com  

Bcl-2 family proteins are central regulators of apoptosis, and antiapoptotic family 
members such as Bcl-2 and Bcl-XL are overexpressed in many cancers and 
contribute to tumor initiation, progression, and resistance to therapy. Here we 
describe the discovery, through NMR-based screening, conventional and parallel 
synthesis, and structure-based design, of ABT-737, a small-molecule inhibitor of Bcl-
2, Bcl-XL, and Bcl-w. Mechanistic studies show that ABT-737 enhances the effects of 
death signals, enhancing the cytotoxicity of chemotherapeutics and radiation. ABT-
737 exhibits single-agent mechanism-based killing of cells from lymphoma and 
small-cell lung carcinoma lines, as well as primary patient-derived cells, and ABT-737 
improves survival in animal models, causing regression of established tumors and 
producing cures in a high percentage of mice.  

 
MEDI 19 Studying mechanisms of cell death: From apoptosis to necrosis  
Junying Yuan1, Alexei Degterev1, Zhihong Huang2, Mike Boyce1, Prakash Jagtap3, 
Greg Cuny3, and Michael Moskowitz2. (1) Departmant of Cell Biology, Harvard 
Medical School, 240 Longwood Avenue, Boston, MA 02115, (2) Stroke and 
Neuromascular Regulation Laboratory, Massachuestts General Hospital, (3) 
Laboratory for Drug Discovery in Neurodegeneration, Brigham & Women’s Hospital 
and Harvard Medical School  

We have recently used chemical genetics to explore non-apoptotic cell death 
pathways. The mechanism of apoptosis has been extensively characterized over the 
past decade, yet little is known about alternative forms of regulated cell death. 
Although stimulation of Fas/TNFR receptor family by their corresponding ligands 



 

 

triggers canonical “extrinsic” apoptosis pathway, we demonstrate that in the absence 
of intracellular apoptotic signaling it is capable of activating a common non-apoptotic 
death pathway, which we term necroptosis. We show that necroptosis is 
characterized by necrotic cell death morphology and activation of autophagy. We 
identified a specific and potent small molecule inhibitor of necroptosis, Necrostatin-1, 
which blocks a critical step in necroptosis. We demonstrate that necroptosis 
contributes to delayed mouse ischemic brain injury in vivo through a mechanism 
distinct from that of apoptosis and offers a novel therapeutic target for stroke with 
an extended window for neuroprotection. Necroptosis is a novel basic cell death 
pathway with potentially broad relevance to human pathologies.  

 
MEDI 20 Synthesis and apoptotic activity of new caspase-activating 
pentacyclic triterpenoids  
Ali Koohang, Ze-Qi Xu, Aye Aye Mar, Nathan D. Majewski, David A. Eiznhamer, 
Erika L. Szotek, and Michael T. Flavin, Drug Discovery, Advanced Life Sciences, 1440 
Davey Rd, Woodridge, IL 60517, akoohang@advancedlifesciences.com  

The Caspases belong to a family of proteases that upon activation by pro-apoptotic 
mitochondrial proteins cleave an array of cellular proteins necessary for cell viability. 
This process of programmed cell death or apoptosis is necessary for the removal of 
unwanted or useless cells. As part of a recent structure-activity relationship 
investigation in our laboratories, a series of pentacyclic triterpenoid molecules were 
synthesized and evaluated for cytotoxic activity in various cancer cell lines. Our lead 
molecules induced selective apoptosis in difficult-to-destruct melanoma or 
glioblastoma cell lines and resulted in an increase in cellular caspase activity in the 
range of 50-200%. The syntheses and biological activity of these molecules will be 
the subject of this presentation.  

 
MEDI 21 A chemical genetics approach for the discovery of activators of 
apoptosis: From phenotypic cell based HTS assay and structure-activity 
relationship studies, to identification of potential anticancer agents and 
molecular targets  
Sui Xiong Cai, Chemistry, EpiCept Corporation, 6650 Nancy Ridge Drive, San Diego, 
CA 92121, Fax: 858-202-4000, scai@epicept.com  

Apoptosis is a normal process of development and tissue homeostasis. While 
excessive apoptosis can result in organ failure and neurodegenerative diseases, 
insufficient apoptosis can lead to cancer. Therefore, the discovery of novel 
compounds and targets that modulate the apoptosis pathways could lead to the 
development of new anticancer agents. The approach of chemical genetics has been 
widely used to study biological systems and to discover new drugs, signaling 
pathways and targets. In this presentation, we will discuss the development of a 
chemical genetics approach for the discovery of novel activators of apoptosis as 
potential anticancer agents. We began with the development of a cell-based 
phenotypic assay, which was used for the identification of small molecules that 
activate apoptosis. Through medicinal chemistry and biological studies, in vivo active 
compounds were identified, followed by target identification and validation. We will 
demonstrate that our cell-based chemical genetics approach for the discovery of 
apoptosis activators is useful for the identification of potential anticancer agents as 
well as their molecular targets.  



 

 

 
MEDI 22 Ceramide and its inhibitor: Syntheses and applications  
Shang-U Kim, Shehzad H. Ayub, and Robin Polt, Department of Chemistry, 
University of Arizona, 1306 E. University Ave., Tucson, AZ 85721  

Ceramide is known to be important component in cell membrane inducing the 
cellular apoptosis (programmed cell death). Typically, the dienyl ceramide with 
double allylic alcohol, synthesized from Garner's aldehyde and enyne, has been 
hypothesized that it could have higher reactivity for apoptosis than normal 
ceramides. The diastereoselectively reductive alkylation has been investigated to 
form threo-amino alcohol from α-amino Schiff-base ester in the presence of the 
mixture of iBu2AlH and iBu3Al, and the synthetic methodology can be started from 
the synthesis of fumonisins, which are known to be inhibitors of ceramide synthase. 
In this presentation, the synthesis of dienyl ceramide, the mechanism and synthetic 
applications of the alkylation, and current synthetic approach for fumonisins will be 
presented.  

 
MEDI 23 Synthetic approaches for Fumonisin B1 and B2  
Shang-U Kim, Shehzad H. Ayub, and Robin Polt, Department of Chemistry, 
University of Arizona, 1306 E. University Ave., Tucson, AZ 85721  

Fumonisins are known to be potent toxin mold from Fusarium Moniliforme in some 
grains, which causes equine leukoencephalomalacia, procine pulmonary edema, and 
esophageal cancers from some countries, and they are known to be ceramide 
synthase inhibitors.  The syntheses of fumonisins B1 and B2 will be introduced.  
Retrosynthetic strategy of the fumonisins was started from C1-C10 section of 
aldehyde and C11-C20 section of alkyl iodide, respectively.  For C1-C10 section, 
diastereoselectively reductive alkylation with Schiff-base amino acid derivatives and 
a mixture of iBu2AlH and iBu3Al has been utilized for core methodology, and chiral 
auxiliary-based alkylation and stereoselective dihydroxylation have produced the 
alkyl iodode for C11-C20 section.  Fumonisin analogues will also be suggested, which 
may have different number and stereochemistry of hydroxyl groups, and form 
different carbon chains.  

 
MEDI 24 Suggested biosynthetic pathway of tunicate-derived 
benzopolysulfanes  
David Aebisher, Edyta M. Brzostowska, Mahendran Adaickpillai, and Alexander 
Greer, Department of Chemistry and Graduate Center, City University of New York, 
Brooklyn College, 2900 Bedford Ave., Brooklyn, NY 11210, Fax: 718-951-4607, 
agreer@brooklyn.cuny.edu, agreer@brooklyn.cuny.edu  

An ortho-fused pentasulfane (pentathiabenzocycloheptene-1,2-diol, 1) has been 
synthesized from o-benzoquinone and reduced elemental sulfur dianion, Sx

2-.  The 
pentasulfane generated in the quinone--Sx

2- reaction bears a similarity to 
pentasulfanes produced by marine invertebrates.  A mechanism for the formation of 
1 is proposed, which by analogy may relate to the biosynthetic pathway of tunicate-
derived benzopolysulfanes.  The biosynthetic reaction responsible for the introduction 
of the sulfur atoms into catechol derivatives, such as dopamine, has not been 
previously explored.  



 

 

 
MEDI 25 Synthesis of tritiated CT-100, a small molecule inhibitor of 
microtuble formation, for use in determining binding kinetics  
Brianne S. Raccor1, Charitha Madiraju2, Raghavan Balachandran2, Pui Kai Li3, and 
Billy W. Day2. (1) Department of Chemistry, University of Pittsburgh, 3501 Fifth 
Avenue, Pittsburgh, PA 15261, bsr1@pitt.edu, (2) Department of Pharmaceutical 
Sciences, University of Pittsburgh, (3) Department of Medicinal Chemistry and 
Pharmacognosy, The Ohio State University, College of Pharmacy  

Agents that target the mitotic spindle are widely sought due to the success of 
paclitaxel in the treatment of breast and lung cancer, and vinca alkaloids in the 
treatment of childhood leukemia and adult hematological malignancies. Such agents 
are classified into two categories based upon the mechanism by which they disrupt 
normal microtubule function. These include microtubule stabilizers, i.e., paclitaxel, 
and tubulin polymerization inhibitors (agents that destabilize or inhibit polymer 
formation), i.e., vinca alkaloids and colchicine. These agents can be further classified 
by the location of their binding site on the protein tubulin. CT-100 (1), 2-(2,6-
diisopropylphenyl)-5-hydroxy-1H-isoindole-1,3-dione, originally designed to target 
the cytokine TNF-a, is an analogue of thalidomide (2). CT-100 is a relatively small 
molecule that can be easily synthesized. These characteristics of CT-100 make it an 
interesting drug candidate, and a synthetically manipulatable scaffold for 
development of cell biology tools. Hashimoto et al. recently reported CT-100 binds to 
the tubulin heterodimer and inhibits the formation of microtubules, causing arrest in 
the G2/M phase of the cell cycle. Further studies in our lab showed that CT-100 
causes an aberrant tubulin polymer formation reminiscent of the vinca alkaloids. This 
aberrant polymer formation was followed turbimetrically, and polymer morphology 
was visualized with electron microscopy. Electron micrographs show that the 
compound causes the formation of spirals and rings. Competitive binding assays 
performed with [3H]paclitaxel and [3H]colchicine showed CT-100 does not compete 
with these agents for their respective binding sites. Its affinity for the vinca binding 
domain has not yet been determined. Using palladium-catalyzed hydrogen exchange 
of an aryl iodide, we synthesized in high radiochemical purity a tritiated version of 
CT-100. With it, its tubulin/microtubule binding kinetics and ability to inhibit the 
binding of vinca domain agents is being examined.  

 

 
 

MEDI 26 Synthesis of fluorinated tetraphenylporphyrins for potential use in 
photodynamic therapy  
Kip Conner, Valentina Tan, Meden Isaac, and Ursula Simonis, Department of 
Chemistry and Biochemistry, San Francisco State University, 1600 Holloway Ave., 
San Francisco, CA 94132, Fax: 415-338-2384, kconner@sfsu.edu  



 

 

Porphyrinic pigments have been used as photosensitizers in photodynamic therapy 
as an alternative modality for cancer treatment. However, there remains a need for 
the development of improved and more selective porphyrinic drugs. This study was 
focused on the synthesis of tetraphenylporphyrins (TPPs) substituted in the para 
position of the phenyl rings with fluoro or trifluoromethyl and amino substituents. 
Among the di-substituted TPPs, the derivative containing two polar and two charge-
bearing substituents have been shown to have greater affinity for cancer cells. Cis 
and trans p-amino-p-fluorotetraphenylporphyrins were successfully synthesized and 
characterized by UV-Visible, 1H NMR spectroscopy and mass spectrometry. The 
purity of the synthesized cis isomer was determined by HPLC to be 95% pure. For 
the trifluoromethyl substituted amino TPP, the trans isomer has been successfully 
synthesized and characterized. Further study of this project will involve conjugating 
the synthesized porphyrins with lysine and determining its affinity with cancer cell 
lines.  

 
MEDI 27 Design of glutathione transferase-activated nitric oxide-releasing 
prodrugs as anticancer agents  
Thomas C. Wilde1, Brett M. Showalter1, Joseph E. Saavedra2, Paul J. Shami3, 
Kenneth D. Tew4, Danyelle M. Townsend4, Xinhua Ji5, and Larry K. Keefer1. (1) 
Chemistry Section, Laboratory of Comparative Carcinogenesis, National Cancer 
Institute at Frederick, Building 538, P.O. Box B, Frederick, MD 21702, 
wilde@ncifcrf.gov, (2) Basic Research Program, SAIC-Frederick, Inc, (3) Division of 
Medical Oncology, Department of Internal Medicine, University of Utah and SLC VA 
Medical Centers, (4) Medical University of South Carolina, (5) Biomolecular Structure 
Section, Macromolecular Crystallography Laboratory, National Cancer Institute at 
Frederick  

Many forms of cancer overexpress the π-isozyme of glutathione transferase (GST), 
thus presenting an opportunity for selective targeting of cancer cells. Rational design 
of nitric oxide-releasing GSTπ-activated prodrugs yielded PABA/NO (1), which 
exhibited anticancer activity both in vitro and in vivo. Further development of 1 is 
required address solubility and stability issues. Use of an amine linkage and 
introduction of a carboxyl group (compound 2 and analogs thereof) improved both 
solubility and stability towards hydrolysis 1000-fold. These compounds also exhibited 
somewhat weaker anticancer effects in vitro, perhaps due to reduced cell membrane 
permeability from the introduction of a charge. Enzyme kinetic analysis of 2 and its 
analogs indicated that adding bulkier groups to the N-linker should enhance GSTπ 
selectivity. Based on these results, another round of lead development is underway 
which aims to further improve GSTπ selectivity and combine the anticancer effects of 
1 with the solution properties of 2.  

 

 



 

 

MEDI 28 Synthesis of Nordihydroguaiaretic analogs and their anti-cancer 
properties  
Joseph E. Blecha1, Jennifer Chow1, Marc O. Anderson1, Jack Youngren2, and Clifford 
E. Berkman1. (1) Chemistry & Biochemistry, San Francisco State University, 1600 
Holloway Ave, San Francisco, CA 94132, Fax: 415-405-0377, (2) UCSF 
Comprehensive Cancer Center, University of California, San Francisco  

Nordihydroguaiaretic acid (NDGA) is a natural product originally extracted from the 
creosote bush larrea divaricata. NDGA has shown anti-cancer properties in various 
cancers including breast cancer. In breast cancer, two targets have been identified; 
insulin-like growth factor 1 receptor (IGF-1R) and HER2/neu. Both are receptor 
tyrosine kinases (RTKs) that are overexpressed in certain breast cancer cell lines. 
After activation, RTKs undergo autophosphorylation and in turn, phosphorylate and 
activate intercellular signaling systems. These signals are believed to increase 
mitogensis and decrease apoptosis of the diseased cells. Analogs of NDGA were 
synthesized and screened against various purified targets as well as in whole cell 
assays. The analogs were designed using the Topliss batchwise approach for analog 
library development. Our long term goal is to generate more potent and selective 
inhibitors of IGF-1R and HER2/neu for therapeutic applications.  

 
MEDI 29 Prenyl monophosphate prodrugs as Farnesyltransferase and 
Geranylgeranyltransferase I inhibitors  
Michelle Maynor, Michelle Clark, Sarah A. Reigard, Richard F. Borch, and Richard A. 
Gibbs, Department of Medicinal Chemistry and Molecular Pharmacology, Purdue 
University, 575 Stadium Mall Dr, Heine Pharmacy Building, West Lafayette, IN 
47907, mmaynor@pharmacy.purdue.edu  

Protein prenyltransferases (FTase and GGTase I) have been a focus of anti-cancer 
drug discovery in recent years due to their roles in posttranslational modification of 
Ras proteins and other key signaling proteins. We and our coworkers have recently 
discovered that certain farnesyl monophosphate analogs are potent inhibitors of 
FTase, and that their prodrug derivatives block protein prenylation in cells. There has 
been renewed interest in the development of GGTase I inhibitors as potential anti-
cancer agents. We have now synthesized new isoprenoid monophosphate analogs, 
and these are being evaluated as inhibitors of FTase and/or GGTase I in in vitro 
assay systems. Based on these results, we will convert promising GGTase I inhibitors 
into the corresponding isoprenoid-based GGTase I monophosphate prodrugs.  

 
MEDI 30 Resveratrol analogs as therapeutics for cancer  
Justin J. Heynekamp1, Lorraine M. Deck1, Lucy A. Hunsaker2, and David L. Vander 
Jagt2. (1) Department of Chemistry, University of New Mexico, Chemistry 
Department, MSC03 2060, Albuquerque, NM 87131, juster@unm.edu, (2) 
Department of Biochemistry and Molecular Biology, University of New Mexico School 
of Medicine  

The transcription factor NF-κB, which regulates expression of numerous anti-
inflammatory genes as well as genes that promote development of the pro-survival, 
anti-apoptotic state, is up-regulated in many cancer cells. The natural product 
resveratrol, a polyphenolic trans-stilbene, has numerous biological activities and is a 
known inhibitor of activation of NF-κB. Resveratrol exhibits activity against a wide 



 

 

variety of cancer cells and has demonstrated activity as a cancer chemopreventive 
agent. The biological activities of resveratrol are often ascribed to its anti-oxidant 
activity. In the present study analogues of resveratrol were compared to resveratrol 
for their abilities to inhibit the TNFα-induced activation of NF-κB. A library of 
compounds was synthesized and screened to identify analogues that were more 
active than resveratrol. Numerous analogues were more active than resveratrol. The 
analogues that were potent inhibitors of the activation of NF-κB generally did not 
exhibit anti-oxidant activity.  

 
MEDI 31 Synthesis and singlet oxygen generation of hydroxy-branched 
porphyrins for potential photosensitizers  
Ke Feng and Xiu R. Bu, Department of Chemistry, Clark Atlanta University, 223 
James P. Brawley Drive, S.W, Atlanta, GA 30314, Fax: 404-880-6890, 
kfeng@cau.edu  

Porphyrins possessing specific functional groups are much of interest because of 
potential applications as photosensitizers for the photodynamic therapy (PDT) for the 
treatment of cancerous tumors. We will present the design and synthesis of new 
amphiphilic porphyrins, which bear mono-, di- or tri-hydroxyl groups in branched 
chains. The quantum yield of singlet molecular oxygen generation which is evaluated 
in THF and ethanol will also be discussed.  

 

 
MEDI 32 Dual-targeting taxoid anticancer drug conjugates  
Stanislav Jaracz and Iwao Ojima, Department of Chemistry, State University of 
New York at Stony Brook, Stony Brook, NY 11794-3400, Fax: 212-932-8273, 
sjaracz@stonybrook.edu  

A new concept of dual-targeting anticancer drug conjugates will be presented. A 
taxoid anticancer agent is incorporated into a conjugate with two targeting moieties, 
binding to serum albumin and tumor-specific marker. The conjugate is characterized 
by its relatively small molecular weight, high drug content and water solubility. Upon 
administration into blood the conjugate binds to the serum albumin forming a 
complex of large size, thus improving its efficacy by the enhanced permeability and 
retention (EPR) effect. Upon internalization into the cancer cell, the active drug is 
released by the action of glutathione. The present conjugate contains CMPF as an 
albumin-binding ligand and folic acid as a tumor-targeting moiety. The second-
generation taxoid SBT-1214 serves as warhead and is attached via cleavable 



 

 

disulfide linker. The dual-targeting conjugate was prepared by solid-phase and 
solution-phase synthesis. Binding affinity of the CMPF analogs to albumin was 
measured by isothermal titration calorimetry.  

 

 
MEDI 33 DNA cleavage chemistry of pyridine-based heterocyclic skipped 
aza-enediynes: Deoxyribosyl hydrogen atom abstraction and guanine 
oxidation  
Bodin Tuesuwan, College of Pharmacy, Division of Medicinal Chemistry, University 
of Texas at Austin, Austin, TX 78712, and Sean M. Kerwin, Division of Medicinal 
Chemistry and Institute for Cellular and Molecular Biology, University of Texas  

Previously, we showed that α,5-didehydropicoline diradical intermediates are formed 
by aza-Myers cyclization of acyclic skipped aza-enediynes (C-alkynyl-N-propargyl 
imines). Based on this finding, the utilization of heterocyclic frameworks for skipped 
aza-enediynes was explored as a promising approach in designing DNA cleavage 
agents. We report the synthesis of a series of pyridine-based heterocyclic skipped 
aza-enediynes (C-alkynyl-N-propargyl pyridinium salts) and assess their DNA 
cleavage properties including mechanistic studies. The analogue containing a p-
methoxyphenyl substituent (1) displays supercoiled DNA-nicking activity at 1 µM 
concentration. Studies with radiolabeled DNA duplexes reveal that this analogue 
generates non-selective frank DNA strand breaks. Reactions with 5'-end labeled 
short DNA duplexes reveal the formation of 3' phosphoglycolate termini products, 
indicating that deoxyribosyl 4'-hydrogen atom abstraction is involved in the DNA 
cleavage. Furthermore, this compound shows G-selective DNA cleavage after 
piperidine/heat treatment which involves DNA oxidation and the formation of 8-oxo-
deoxyguanine.  

 

 
 
 
 



 

 

 
MEDI 34 Discovery and development of benzocyclohexene, -heptene and –
octene compounds as potential vascular disrupting agents  
Madhavi Sriram, Nathan Grohmann, John Hall, and Kevin G. Pinney, Department of 
Chemistry and Biochemistry, Baylor University, One Bear Place # 97348, Waco, TX 
76706, Fax: 254-710-4272, Madhavi_Sriram@baylor.edu  

Small molecule vascular disrupting agents (VDAs) selectively damage the rapidly 
proliferating tumor vasculature resulting in hypoxia and eventual necrosis. Examples 
of VDAs currently in clinical development include CA4P, Oxi4503, and AVE8062. 
Certain VDAs such as CA4P bind to tubulin (following the conversion of CA4P to CA4) 
at the colchicine binding site, causing cytoskeletal disruption of the endothelial cells 
lining the vasculature in the tumor microenvironment. Based on SAR studies, we 
have designed a series of novel molecules that bear structural resemblance to 
certain of the combretastatins and colchicine, displaying the 1, 2-diarylethene and 
biaryl scaffold respectively. Among the series of compounds synthesized to date, 7-
methoxy-2-(3,4,5-trimethoxyphenyl)benzosuberene and 7-methoxy-1-(3,4,5-
trimethoxyphenyl)benzosuberene, are active inhibitors of tubulin polymerization. 
Synthesis of this series of molecules and preliminary details regarding their 
biochemical and biological evaluation will be presented.  

 
MEDI 35 Altering the substrate specificity of the Baeyer-Villiger type 
monooxygenase mtmOIV to produce new analogs of the anticancer agent 
Mithramycin  
Miranda Beam, Pharmaceutical Sciences, University of Kentucky, 725 Rose St., 
Lexington, KY 40536, Fax: 859-257-7585, mgibs3@email.uky.edu, and Jürgen Rohr, 
College of Pharmacy, University of Kentucky  

Mithramycin is an FDA approved natural product anticancer agent that has limited 
usage due to liver toxicity. Recent studies have also shown promise for mithramycin 
as a potential therapeutic for patients with Huntington's disease. Mithramycin is a 
polyketide produced by Streptomyces argillaceus as well as various other 
streptomycetes. Oxygenase MtmOIV plays a key role in mithramycin biosynthesis 
and was suggested to be responsible for a series of reactions leading to the oxidative 
C-C bond cleavage and following decarboxylation, which essentially establishes the 
characteristic molecular frame found in all aureolic acid drugs and converts 
biologically completely inactive premithramycin B into active molecules. The specific 
hypothesis behind the proposed research is that the binding properties of Baeyer-
Villiger monooxygenase MtmOIV from the mithramycin biosynthetic gene cluster, 
whose natural substrate is premithramycin B, can be manipulated to increase the 
substrate specificity and consequently to create new mithramycin analogues with 
potentially improved anti-cancer properties. Mutations of MtmOIV can be used to 
deactivate the enzyme to study binding of the substrate and co-factors to the 
enzyme. Point mutations can then be designed to alter the binding site and to allow 
more flexible binding and conversion of various premithramycin-type substrates 
leading to new analogues of mithramycin.  

 
 
 
 



 

 

 
MEDI 36 Structure-activity relationship study and in vivo evaluation of a 
potent and specific peptidomimetic ligand of alpha4 beta1 integrin  
Ruiwu Liu, Li Peng, Mirela Andrei, Greg W. Bocash, and Kit S. Lam, Department of 
Internal Medicine, UC Davis Cancer Center, University of California Davis, 4501 X 
Street, Sacramento, CA 95817, Fax: (916) 734-6415  

Alpha4 beta1 integrin plays important roles in cancer metastasis and development, 
and is involved in regulating tumor growth, metastasis, and angiogenesis. It provides 
an attractive imaging and therapeutic target for cancers, especially lymphoid 
malignancies. Using one-bead one-compound combinatorial library approach, we 
have recently identified a potent peptidomimetic ligand (LLP2A) that can bind to 
activated alpha4 beta1 integrin of lymphoid malignancies with a binding affinity of 2 
pM. LLP2A binds specifically to both T- and B-cell lymphomas as well as fresh 
leukemia cells derived from patients with acute lymphocytic leukemia, but does not 
bind to normal human peripheral blood mononuclear cells. Structure-activity 
relationship studies on LLP2A provide useful information for further optimization of 
the ligand. Optical imaging in nude mice with lymphoma xenograft demonstrated the 
specific targeting of LLP2A to alpha4 beta1-positive tumor when conjugated to 
Cy5.5, a near infrared fluorescence dye.  

 

 
MEDI 37 G-quadruplex binding agents: 4-Hydroxybenzo(h)quinoline 
derivatives  
Steven M. Firestine, Eugene Applebaum College of Phamacy and Health Science, 
Wayne State University, 259 Mack Avenue, sfirestine@wayne.edu, and 
Hanumantharao Paritala, Department of Pharmaceutical Sciences, Wayne State 
University, Eugene Applebaum College of Pharmacy and Health Sciences, 259 Mack 
Avenue, Fax: 313-577-2033, hanumantharaoparitala@rediffmail.com  

G-quadruplex DNA is an unique DNA structure in which sets of four guanine residues 
hydrogen bond to each other via Hoogsteen and Watson-Crick base pairing. G-rich 
DNA sequences can fold into either inter- or intramolecular four stranded G-
quadruplexes and these structures are stabilized by small cations such as sodium or 
potassium. Although G-quadruplexes have been known for over 20 years, the 
biological function of these structures remained a mystery until it was shown that 
they play a role in the regulation of gene expression and probably help control 
telomere structure. Given the importance of these structures, it is not surprising that 
agents that bind to these structures are desirable. As part of our studies into agents 
that target these structures, we had designed, synthesized and tested some 3-
carboxy-4-hydroxybenzo(h)quinoline derivatives for their ability to bind to G-



 

 

quadruplexes. The synthesis and biological activities of these derivatives will be 
presented here.  

 
MEDI 38 Studies of Echinacea on HeLa and MCF-7 cancer cell lines  
Jeremy Jensen, Chemistry and Biochemistry Department, South Dakota State 
University, 121 Shepard Hall Box 2202, Brookings, SD 57006, 
jeremy.jensen@sdstate.edu, and Fathi T. Halaweish, Department of Chemistry and 
Biochemistry, South Dakota State University  

Echinacea is one of the best selling herbal supplements on the market today and 
known for its immunostimulatory and antibacterial effects. Recent studies showed 
that Echinacea angustifolia compounds and preparations interfere with doxorubicin 
chemotherapy. An evaluation of Echinacea interference with other chemotherapy 
agents is needed.  

Several Echinacea preparations, compounds and fractions of total extract (n-butanol, 
butyl acetate, ethyl acetate, dichloromethane (acidic and neutral), hexane, chicoric 
acid, and cynarine) from the Echinacea angustifolia plant were tested on cervical 
cancer (HeLa) and breast cancer (MCF-7) cell lines for anti-hyaluronidase activity 
and the interference of 5-fluorouracil. Other anti-cancer drugs such as melphalan, 
vinblastine, and vincristine were tested to on these cancer cell lines. Data indicated 
that the Echinacea compounds, preparations and extracts showed a significant ability 
to inhibit the activity of hyaluronidase and reduce the overall effect of 
chemotherapeutic agent in this study.  

 
MEDI 39 Discovery of potent indole and indolizine derivatives displaying 
cytotoxicity against multidrug resistant cancer cell lines  
David James, Keizo Koya, Hao Li, Shoujun Chen, Zhiqiang Xia, Weiwen Ying, 
Yaming Wu, and Lijun Sun, Synta Pharmaceuticals Corp, 45 Hartwell Avenue, 
Lexington, MA 02421, Fax: 7812748228, djames@syntapharma.com  

We report herein the SAR development studies of a series of indole and indolizine 
compounds that demonstrated substantial in vitro anti-proliferative activities against 
cancer cell lines, including multi-drug resistance (MDR) phenotypes. The in vitro 
cytotoxic effects have been demonstrated across a wide array of tumor types, 
including hematologic and solid tumor cell lines of various origins (e.g. leukemia, 
breast, colon, uterine).  

 
MEDI 40 The sigma-2 selective tropane analog RHM-138 induces apoptosis 
In EMT-6 breast cancer cells  
Justin Rothfuss1, Chenbo Zeng1, Suwanna Vangveravong1, Wenhua Chu1, Zhude 
Tu1, Richard Hotchkiss2, Katherine C. Chang2, and Robert H Mach3. (1) Department 
of Radiology, Washington University, 510 South Kingshighway Blvd., St. Louis, MO 
63110, Fax: 314-362-0399, rhmach@mir.wustl.edu, (2) Department of 
Anesthesiology, Washington University, (3) Department of Radiology, Washington 
University School of Medicine  

Previous studies have shown that sigma receptor ligands induce apoptosis in tumor 
cells growing under cell culture conditions, and this property is correlated to the 



 

 

affinity of the ligand for sigma-2 receptors. In the current study, tropane analogs 
with different affinities for sigma-1 and sigma-2 receptors were tested for 
cytotoxicity against EMT-6 cells. We demonstrated that sigma-2 selective ligands 
induced cell death in a dose-dependent manner. The most potent compound, RHM-
138, showed an EC50 of 14.4 microM after treatment for 48 hrs. It was observed 
that the caspase-3 activity increased after exposure to RHM-138. Flow cytometry 
detected positive annexin V binding and active caspase-3 staining. Both caspase-3 
specific and pan-caspase inhibitors partially block the cytotoxic effect of RHM-138. 
Our data suggest that the caspase-dependent apoptosis is involved in sigma-2 
ligand-induced cell death, but another caspase-independent pathway could also be 
involved. We are exploring the use of sigma-2-selective ligands as chemosensitizers.  

 
MEDI 41 Applications of RNAi against cancer-associated genes  
Scott E. Martin, Tamara L. Jones, and Natasha J. Caplen, Gene Silencing Section, 
Center for Cancer Research, National Cancer Institute, NIH, 37 Convent Drive, Rm 
6128, Bethesda, MD 20892, Fax: 301-402-1031, martinsc@mail.nih.gov  

The use of RNA interference (RNAi) as a tool for the evaluation of biological function 
in mammalian cells has become an indispensable component of current research. We 
are implementing RNAi screen-based approaches utilizing hundreds of siRNAs for 
illuminating the mode of action of promising anti-cancer agents and towards 
identifying anti-cancer molecular targets. For example, we are using these 
approaches towards discovering molecular targets capable of augmenting the activity 
of clinically relevant compounds and for the functional validation of statistically 
identified associations between compound activity and gene expression. Additionally, 
we are using similar methodology towards identifying molecular targets specific to 
cancerous versus relatively normal breast cell lines. Moreover, we have validated 
conditions for and are implementing combinatorial type approaches to condense 
screen sizes. These types of efforts should facilitate the study of cancer-related 
processes and demonstrate the importance of RNAi.  

 
MEDI 42 Synthesis, metal binding, and cytotoxicity of UK-1 analogs  
Mireya L. Rodriguez, Division of Medicinal Chemistry, University of Texas at Austin, 
1 University Station A1935, Austin, TX 78712, loreley@mail.utexas.edu, and Sean M. 
Kerwin, Division of Medicinal Chemistry, College of Pharmacy, The University of 
Texas at Austin  

   

UK-1 is a bis(benzoxazole) natural product isolated from Streptomyces that presents 
a unique cytotoxic pattern. The compound shows cytotoxicity in cancer cell lines 
(IC50 values ranging from 0.02-65 µM), but interestingly exhibits no activity against 
bacteria, yeast, or fungi. Previous work established that a minimum pharmacophore, 
KeTop27, presents the same selective cytotoxicity as UK-1; like UK-1, KeTop27 does 
not show activity against bacteria but does have similar IC50 values (0.88-9.1 µM) 
against a panel of these cancer cell lines. In addition, previous studies demonstrated 
that these compounds bind to DNA in a metal ion-dependent fashion and that their 
ability to bind divalent cations is related to their cytotoxicity. The present work 
focuses on the synthesis of new analogs of KeTop27, in which the carbomethoxy 
group at C4 has been substituted with different extended chain esters and amides. 



 

 

Their association constants for various divalent metal ions, as well as their IC50 

values against a panel of human cancer cell lines, have been determined. We will 
discuss the structural basis for cytotoxicity in this series.  

.  

 
MEDI 43 Pro-drugs of ARQ 501: Designs suitable for other carbonyl-
containing drugs and candidates  
Jean-Marc Lapierre1, Manish Tandon1, Yanbin Liu1, Hui Wu2, E. Kelleher1, 
Dasharatha Reddy1, Yinglin Han3, Steve Couture3, Sapna Makhija4, Zhiwei Jiang5, 
and Mark A. Ashwell1. (1) Medicinal Chemistry, ArQule Inc, 19 Presidential Way, 
Woburn, MA 01801, (2) Medicinal Chemistry, ArQule Inc, (3) Chemistry Department, 
ArQule, Inc, (4) Pharmaceutical Development, ArQule Inc, (5) R&D Biology, ArQule 
Inc  

The design, synthesis and characterization are described for novel pro-drugs of ARQ 
501 (3,4-dihydro-2,2-dimethyl-2H-naptho[1,2-b]pyran-5,6-dione, ß-lapachone). 
ARQ 501 is an anti-cancer drug candidate currently in clinical trials. ARQ 501 
elevates E2F-1 levels leading to the activation of the cell cycle checkpoint, which 
results in the selective apoptotic cell death of cancer cells. In particular, the strategy 
of attaching bio-reversible pro-moieties to the small molecule, ARQ 501 is described. 
The approaches taken should find broad applicability in the preparation of pro-drugs 
for delivery of carbonyl containing drug candidates, especially quinones. Results are 
presented which illustrate the synthetic approaches taken, and the results obtained 
from in vitro screening of these pro-drugs of ARQ 501.  

 
MEDI 44 Targeted delivery of ARQ 501 to tumors using novel chemical 
linking strategies  
Manish Tandon1, Jean-Marc Lapierre1, Y. Liu1, Hui Wu1, Erika Volckova2, Sapna 
Makhija3, Ron Savage4, Zhiwei Jiang5, Ying Si5, and Mark A. Ashwell1. (1) Medicinal 
Chemistry, ArQule Inc, 19 Presidential Way, Woburn, MA 01801, Fax: 781-287-2916, 
mtandon@arqule.com, (2) Discovery Chemistry, ArQule Inc, (3) Pharmaceutical 
Development, ArQule Inc, (4) Pre-clinical Development and Clinical Pharmacology, 
ArQule Inc, (5) R&D Biology, ArQule Inc  

The design, synthesis and characterization of novel drug delivery systems are 
described for ARQ 501 (3,4-dihydro-2,2-dimethyl-2H-naptho[1,2-b]pyran-5,6-dione, 
b-lapachone). ARQ 501 is an anti-cancer drug candidate currently in clinical trials. 
ARQ 501 elevates E2F-1 levels leading to the activation of the cell cycle checkpoint 
which results in the selective apoptotic cell death of cancer cells. The strategy of 
using bio-reversible modifications of the small molecule, ARQ 501, required novel 
linking strategies to be developed. These approaches should find broad applicability 



 

 

for tumor-targeted delivery of carbonyl containing drug candidates, especially 
quinones. Results will be described which illustrate the synthetic approaches taken, 
and the results obtained from in vitro screening of these polymer conjugated ARQ 
501 drug-prototypes.  

 
MEDI 45 Chemical synthesis of C-2 taxoids and their tubulin binding abilities 
and antitumor activities  
Chun-Gang Yang1, Ruth Matesanz2, Ana Alcaraz3, Lei Wang1, Xuan Li1, Isabel 
Barasoain2, Ronghua Liu4, Frances J. Sharom4, James P. Snyder3, J. Fernando Díaz2, 
and Wei-Shuo Fang1. (1) Institute of Materia Medica, CAMS & PUMC, 1 Xian Nong 
Tan Street, Beijing 100050, China, Fax: 86-10-63017757, 
yangchungang@imm.ac.cn, wfang@imm.ac.cn, (2) CSIC, CIB, (3) Emory University, 
(4) University of Guelph  

Despite significant success of paclitaxel (Taxol) in antitumor clinics, drug resistance 
to it has become a serious problem in failure of chemotherapy. In order to find 
semisynthetic taxol analogues effective against both sensitive and resistant tumors, 
a series of C-2 modified 10-deacetyl-7-propionyl cephalomannine derivatives were 
prepared and biologically evaluated. Some analogues are of great interest due to 
their high cytotoxicity (low IC50 values), differential effects on MDR and drug-
sensitive cells (R/S ratio), and high affinities for binding to beta-tubulin. Our results 
led us to an important hypothesis, i.e. a taxane with very high affinity for binding to 
tubulin is able to counteract drug resistance mediated by both tubulin mutations and 
P-glycoprotein. Besides, C-2 modified taxanes (e.g. 2-BzNH, BnNH, BzS, BnS and 
BnO) have been designed on the basis of bioisostere principle, chemically prepared 
and their cytotoxicities and interactions with beta-tubulin determined. Their 
cytotoxicities also showed good correlation with their binding ability. Their low 
activities can be well explained by spectroscopic experiments and computational 
simulations.  

 
MEDI 46 Discovery and pre-clinical development of a novel inhibitor of 
oncogenic B-Raf  
Prabha N. Ibrahim1, Jiazhong Zhang1, Hanna Cho2, Shumeye Mamo2, Ryan 
Bremer3, Samuel Gillette2, Abhinav Kumar4, Daniel Fong5, Weiru Wang5, Yong-Liang 
Zhu6, Adhirai Marimuthu7, Yoshihisa Suzuki7, Billy Lam8, Julie Rice9, James Tsai9, 
Calvin Settachatgul10, Rafe Shelloe10, John Cantwell10, Brain West7, Ben Powell10, 
Gaston Habets9, Chao Zhang11, D. Rick Artis12, Peter Hirth3, and Gideon Bollag13. (1) 
Department of Chemistry, Plexxikon, 91, Bolivar Drive, Berkeley, CA 94710, Fax: 
510-548-8014, pibrahim@plexxikon.com, (2) Department of Chemistry, Plexxikon 
Inc, (3) Department of Chemistry, Plexxikon, Inc, (4) Department of Structural 
Biology, Plexxikon Inc, (5) Department of Structural Biology, Plexxikon, Inc, (6) 
Department of Informatics, Plexxikon Inc, (7) Department of Molecular Biology, 
Plexxikon Inc, (8) Department of Assay Development and Screening, Plexxikon Inc, 
(9) Department of Assay Development and Screening, Plexxikon, Inc, (10) 
Department of Protein Chemistry, Plexxikon, Inc, (11) Department of Informatics, 
Plexxikon, Inc, (12) Division of Lead Generation, Plexxikon, Inc, (13) Division of 
Discovery Biology, Plexxikon, Inc  

The Raf proteins, A-Raf, B-Raf, and c-Raf-1 are important mediators of signaling 
from growth factors to the MAP kinase pathway. The discovery of oncogenic B-Raf 



 

 

mutations in a majority of patients with metastatic melanoma, and in many tumors 
from patients with colorectal cancer and other cancers, presents the opportunity to 
develop oncogene-selective inhibitors with a favorable safety profile. Guided by co-
crystallography, a novel scaffold has been developed into a series of potent inhibitors 
of oncogenic B-Raf with selectivity versus wild-type B-Raf. PLX4032 has been chosen 
from this series as a candidate for therapeutic development. PLX4032 also shows 
pronounced selectivity versus a wide array of over 70 other kinases covering all 
branches of the kinome. In cells bearing oncogenic B-Raf, the inhibition of 
proliferation correlates with inhibition of the MAP kinase pathway enabling the use of 
downstream targets such as phospho-ERK as appropriate biomarkers. The oral 
bioavailability of PLX4032 allows for prolonged exposure in both rodents and 
primates (F > 70%). Accordingly, robust efficacy is evident in a COLO205 tumor 
xenograft model, and once-daily oral dosing over 14 days in mice at 20 mg/kg 
results in over 80% inhibition of tumor growth with no effect on body weight. 
PLX4032 is readily scaleable, and safety pharmacology and toxicology studies are 
under way.  

 
MEDI 47 Synthesis and biological evaluation of pancratistatin analogs with 
the truncated cyclitol portion of the molecule  
Madhuri Manpai, Department of Chemistry, New Mexico Tech, 801 Leroy Place, 
Socorro, NM 87801, madhu@nmt.edu, and Alexander Kornienko, Department of 
Chemistry, New Mexico Institute of Mining and Technology  

Pancratistatin is a potent anticancer natural product isolated from the Amaryllidaceae 
plant family. Unlike most of the current drugs used to treat cancer, pancratistatin 
has been shown to be non-genotoxic and possess selective toxicity to cancer cells. 
Its complex structure as well as low availability from the natural sources have 
hampered the clinical evaluation of this promising drug. Synthesis of structurally 
simplified analogs of pancratistatin, while maintaining the potency of the natural 
product, is an important research direction. Previous studies have shown the 
criticality of the lactam portion of the pancratistatin's phenanthridone skeleton. 
Perturbations of the aromatic part of the structure resulted in diminished activity as 
well. While the importance of the individual hydroxyl substituents in the cyclitol 
portion has been studied, analogues with the open cyclitol ring have not been 
described. In this paper we report a short synthesis of a series of drastically 
simplified analogs of pancratistatin lacking the cyclitol ring. The anticancer evaluation 
of these compounds in cytotoxicity and apoptosis induction assays against human 
cancer cell lines will be presented as well.  

 
MEDI 48 Successful delivery of siRNA to human chronic myelogenous 
leukemia cells by cobalamin-mediated endocytosis  
Randy Y. Adachi and Charles B. Grissom, Department of Chemistry, University of 
Utah, 315 S. 1400 E, Salt Lake City, UT 84112-0850, Fax: 801-581-8433, 
adachi@chem.utah.edu  

A bcr/abl gene-specific siRNA was conjugated to cyanocobalamin and its uptake was 
investigated in K562 human chronic myelogenous leukemia cells by confocal 
microscopy. The siRNA-cobalamin conjugate was synthesized by a covalent 
modification of the ribose 5'-OH of cobalamin that is attached to 5'end of the siRNA 
sense strand. Fluorescein was covalently attached to the 3'end of the antisense 



 

 

strand. These two strands were annealed to produce a siRNA-cobalamin conjugate. 
The siRNA-cobalamin conjugate was incubated with K562 cells and uptake of 
fluorescein was determined. There was no uptake of fluorescein in control cells 
incubated with fluoresceintly-modified sense strand. Cells incubated with the siRNA-
cobalamin conjugate showed significant accumulation of the fluorescent cobalamin 
oligonucleotide conjugate due to cobalamin-dependent endocytosis. Delivery of 
siRNA is a substantial barrier to the therapeutic use of siRNA but the results reported 
herein suggest cobalamin may be useful as a carrier of siRNA in cancer gene 
therapy.  

 
MEDI 49 Synthesis and biological evaluation of heterocyclic analogs of 
podophyllotoxin  
Madhuri Manpadi1, Alexander Kornienko1, Elena Rozhkova2, and Igor V. Magedov3. 
(1) Department of Chemistry, New Mexico Institute of Mining and Technology, Jones 
Hall, 801 Leroy Place, Socorro, NM 87801, Fax: 505-835-5364, madhu@nmt.edu, 
(2) Department of Organic Chemistry, Timiryazev Agriculture Academy, (3) 
Timiryazevsky Proesd 2, Intelbioscan Ltd  

Podophyllotoxin is an antimitotic drug extracted from the American Mayapple plant. 
Podophyllotoxin causes severe gastrointestinal toxicity and has extremely poor water 
solubility. Etoposide, which is a currently prescribed drug for lung cancer, testicular 
cancer and lymphoma, is a glycosidic derivative and it is obtained by semi-synthesis 
from podophyllotoxin. Both compounds exhibit anticancer activity by inhibiting the 
enzyme topoisomerase II. Other analogues of podophyllotoxin are currently under 
investigation for the treatment of arthritis. In an effort to improve activity/toxicity 
ratios and address the issue of water solubility, we developed a novel multi-
component reaction to synthesize a series of heterocyclic analogues of 
podophyllotoxin. These compounds were tested for anti-cancer activity in cytotoxicity 
and apoptosis induction assays against human cancer cell lines. In this paper we 
describe the synthesis and SAR data of new heterocyclic analogues of 
podophyllotoxin.  

 
MEDI 50 Characterization of the “R” binding site of P-glycoprotein: Using 
novel chalcogenoxanthylium tetramethylrosamine analogs for the 
stimulation of ATPase activity  
Michael K. Gannon II1, Gregory Tombline2, David J Donnelly1, Jason J. Holt1, 
Youngjae You1, Mao Ye1, Cara L. Nygren1, and Michael R. Detty1. (1) Department of 
Chemistry, University at Buffalo, The State University of New York, Buffalo, NY 
14260, (2) Department of Biochemistry and Biophysics, University of Rochester 
Medical Center  

P-glycoprotein (Pgp) has been associated with multidrug resistance as a major 
impediment to successful chemotherapy by excluding many structurally diverse 
therapeutic agents from cancer cells. Details regarding substrate binding and 
trajectory as well as the molecular basis by which ATP hydrolysis is coupled remains 
to be elucidated. Tetramethylrosamine (TMR) analogues were prepared with the 
intent to characterize the "R" binding site and their KM

D and VM
ATP values were 

determined using purified Cys-less Pgp. Substitution of heavy-chalcogen atoms for 
oxygen in the xanthylium core resulted in negligible changes in ATPase activity, 
however, substitutions at the 9-position with substituents smaller than the napthyl 



 

 

that vary in number, position and flexibility of the hydrogen-bond acceptors largely 
influence Pgp activity. Between library members of differing TMR scaffolds, a 1000-
fold variation in ATPase activity was observed. These results establish predictions 
valuable for the design of tighter binding analogues useful for the inhibition of Pgp.  

 
MEDI 51 Development of a novel carbohydrate microarray and its 
application in cancer diagnostics and therapeutics  
Joseph C. Manimala, Tim Roach, Zhitao Li, and Jeffrey C. Gildersleeve, Laboratory 
of Medicinal Chemistry, National Cancer Institute, 376 Boyles St., Bldg 376, Rm 109, 
Laboratory of Medicinal Chemistry, Frederick, MD 21702, Fax: 301-846-6033, 
manimalaj@ncifcrf.gov  

There exist numerous carbohydrate cancer biomarkers such as T-antigen, Tn, and 
lewis antigens. Just like any other cancer biomarkers, their expression levels vary 
from one sample to another, thus making individual tumor antigens not excellent 
diagnostic agents. One way to tackle this problem is by screening for multiple 
markers simultaneously in samples and evaluating their overall expression. The 
innovation of microarray technology has allowed high throughput screening of large 
number of samples in small quantities, allowing simultaneous detection. Unlike their 
DNA and protein counterparts, carbohydrate microarrays have been hard to develop 
due to various challenges. Over the past year, we have developed a fully functional 
carbohydrate array. As initial projects, we have analyzed the specificities of 
commercially available 29 anti-carbohydrate antibodies and 23 lectins through titer 
measurements. As expected, all the lectins were nonspecific, but to our surprise we 
have found out that more than half the antibodies that are sold as specific receptors 
have specificity problems. Based on these results, the antibody and lectin that were 
identified as most specific for the Tn antigen has been used to stain various tumor 
tissue samples for accurate expression information. It was found that unlike popular 
beliefs only certain types of cancers such as colon and stomach tumors over express 
Tn. Identifying the right tumor types has tremendous implication in Tn based vaccine 
development. Along with other applications, we are attempting to adapt the array as 
a direct diagnostic tool. Since most tumor antigens elicit autoantibody production, 
numerous serum samples from normal and cancer patients can be screened on the 
carbohydrate microarry. The antibody expression will be proportional to the 
carbohydrate antigen expression. The overall expression profile of the numerous 
antigens from the microarray can then lead us to characterize the type and stage of 
various tumors.  

 
MEDI 52 Synthesis of asymmetric, heavy chalcogen tetramethylrosamine 
derivatives: Micromolar inhibition at the “R” site of P-Glycoprotein  
Jason J. Holt1, Gregory Tombline2, and Michael R. Detty1. (1) Department of 
Chemistry, University at Buffalo, The State University of New York, Buffalo, NY 
14260, (2) Department of Biochemistry and Biophysics, University of Rochester 
Medical Center  

The transmembrane protein P-glycoprotein (Pgp) is often closely associated with 
multidrug resistance (MDR). Pgp is an efflux pump, and is known to couple drug 
export to ATP binding and hydrolysis, however little is known about the detailed 
mechanism of action on the molecular level. We have recently shown that a library of 
thio- and seleno-derivatives of tetramethylrosamine, modified at the 9 position, show 



 

 

significant variation in the extent of ATPase stimulation. Herein we describe the 
synthesis and properties of thio- and seleno- TMR derivatives bearing an asymmetric 
xanthylium core. The synthesis, highlighted by microwave assisted Willgerodt-
Kindler, and directed ortho-metallation reactions, is conducive to significant variation 
at the 9 position via Grignard reaction. Evaluation of Pgp ATPase stimulation, and 
competition behavior with verapamil is also discussed.  

 

 
MEDI 53 PDT efficiency of pheophorbide a analogs upon conjugating with 
cyclo(RGDfK)  
Suresh K. Pandey1, Shipra Dubey1, Xiang Zheng1, Yihui Chen1, Carrie A. Batt1, 
Janet Morgan2, Michael J. Ciesielski3, Munnawar Sajjad4, Hani A. Nabi4, Robert A. 
Fenstermaker3, Allan R. Oseroff2, and Ravindra K. Pandey1. (1) Photodynamic 
Therapy Center, Roswell Park Cancer Institute, Buffalo, NY 14263, 
suresh.pandey@roswellpark.org, (2) Department of Dermatology, Roswell Park 
Cancer Institute, (3) Department of Neurosurgery, Rowell Park Cancer Institute, (4) 
Department of Nuclear Medicine, State University of New York at Buffalo  

Early diagnosis of cancer may lead to a better prognosis, which could cure or prolong 
the lives of many cancer patients. Among various treatment modalities, 
photodynamic therapy (PDT) is a non-invasive technique for treating various forms 
of cancer. Success and limitations associated with Photofrin® triggered development 
of second generation photosensitizing agents worldwide. Among these compounds, 
HPPH (a pheophorbide-a analog, derived from chlorophyll-a) was found to be 
extremely effective with limited toxicity and is currently under Phase II clinical trials 
at our institute for various indications. Substitution of O-hexyl side chain in 3-(1'-
hexyloxyethyl)-3-devinylpyropheophorbide-a (HPPH) by O-iodobenzyl led to the 
development of methyl-3-(1'-m-iodobenzyloxyethyl) pyropheophorbide-a (S.K. 
Pandey et al, JMC, 2005, 48, 6286), which was found to be an effective PS in C3H 
mice implanted with RIF tumors. Further, the corresponding I-124 derivative could 
be used for PET imaging.  

 

 

 

 

 



 

 

We have now extended our approach in developing integrin-target “multi-functional 
agents” for the imaging and treating brain tumors. In order to achieve our goal the 
methyl-3-(1'-m-iodobenzyloxyethyl)pyropheophorbide-a and HPPH were separately 
linked with a cyclo(RGDfK)peptide known for its binding specificity to (alphavbeta3) 
integrin, a protein with high expression in brain tumors. The initial biological results 
are quite promising. The synthesis and biological efficacy of these conjugates will be 
presented.  

 

 
MEDI 54 Design and synthesis of a folate receptor-targeted 
chemotherapeutics: Folic acid conjugate of desacetylvinblastine hydrazide 
(EC 145)  
Iontcho R. Vlahov1, Hari Krishna R. Santhapuram1, Paul J. Kleindl1, Stephen J. 
Howard1, Katheryn M. Stanford1, and Christopher P. Leamon2. (1) Department of 
Discovery Chemistry, Endocyte Inc, 3000 Kent Ave., A1-100, West Lafayette, IN 
47906, IN, Fax: 765-463-9271, (2) Department of Discovery Biology, Endocyte, Inc  

An efficient synthesis of the folate receptor (FR) targeting conjugate EC145 is 
described.  

 

 
MEDI 55 Synthesis of 1-/2-substituted-[1, 2, 3]triazolo[4, 5-g]phthalazine-
4, 9-diones and evaluation of their cytotoxicity and DNA topoisomerase 
inhibitory activity  
Hee-Kyung Rhee1, Hyen Joo Park1, Sang Kook Lee1, Chong-Ock Lee2, and Hea-
Young Park Choo1. (1) School of Pharmacy, Ewha Womans University, Seoul 120-



 

 

750, South Korea, (2) Pharmaceutical Screening Division, Korea Research Institute 
of Chemical Technology  

Studies on antitumor heterocyclic quinones containing nitrogens revealed that the 
number and position of nitrogens were considerably important for the cytotoxicity. In 
our continuous effort to find more cytotoxic quinone compounds, we designed 
triazolophthalazine analogues for the purpose of introducing more nitrogens in the 
heterocyclic quinones. 1-Substituted-[1,2,3]triazolo[4,5-g]phthalazine-4,9-diones 
synthesized by 1,3-dipolar addition of phthalazine-5,8-dione and 4-methoxybenzyl 
azide by modification of previously reported method. The methoxybenzyl group was 
removed by reflux with trifluoroacetic acid (TFA). Alkylation of the prepared 
compound with various alkyl iodides gave a mixture of two isomers and these 
isomers were separated by chromatography, respectively. The cytotoxicity of the 
synthesized compounds was evaluated by a SRB (sulforhodamine B) assay against 
nine types of human cancer cell lines and the topoisomerase II inhibition of them 
was assessed by a decatenation assay. Most of the synthesized compounds showed 
considerably higher cytotoxicity than that of doxorubicin. Also, topoisomerase II 
inhibitory activity of the tested compounds at a concentration of 50 µM was 
29~65%.  

 
MEDI 56 Tetracyclic pyrazoles, open analogs and derivatives: From 7-
Chloro-1,4,5,10-tetrahydro-1,2,10-triaza-cyclopenta[a]fluorene to three 
new scaffolds  
Daniela Berta1, Simona Bindi1, Alexander Cameron1, Giovanni Cervi1, Daniele 
Fancelli1, Ronald D Ferguson1, Barbara Forte1, Sergio Mantegani1, Maria 
Menichincheri1, Maurizio Pulici1, Ermes Vanotti1, Mario Varasi1, Paola Vianello1, Fulvia 
Roletto2, and Aurelio Marsiglio2. (1) Department of Chemistry, Nerviano Medical 
Sciences, Viale Pasteur 10, Nerviano (MI), 20014, Italy, 
daniela.berta@nervianoms.com, (2) Department of BioAssay, Nerviano Medical 
Sciences  

The principal events of animal cell division are represented by mitosis and 
cytokinesis. The main purpose of mitosis is to segregate sister chromatids into two 
nascent cells while cytokinesis is the process of cell cleavage and occurs at the end 
of the mitosis. Both processes are finely regulated by several protein kinases among 
which Aurora A and Aurora B play an important role in centrosome separation, 
spindle assembly and spindle maintenance. Disruption of these proteins results in 
chromosome missegregation, monopolar or disrupted spindles and abnormal nuclei 
leading to cell cycle block and cell apoptosis.The demonstrated overespression of 
Aurora A in tumor cells (colon, breast and other solid tumors) and its implication as 
oncogene makes it suitable as target for cancer. In the search for a new classes of 
inhibitors 7-Chloro-1,4,5,10-tetrahydro-1,2,10-triaza-cyclopenta[a]fluorene, a 
commercially available compound, emerged with a low nanomolar activity during the 
HTS (AurA inhib.=0.044 mM, Cellular assays=weak activity @ 15 mM, high 
permeability, Sol. 12 mM, Cyp3A4 stable). The present activity along with docking 
studies sustains the development of this promising class.  

 
MEDI 57 Design, synthesis and evaluation of novel compounds for use in the 
prodrug approach to cancer chemotherapy  
Gavin D. Couch and Christopher J. Moody, School of Chemistry, Nottingham 



 

 

University, University Park, Nottingham NG7 2RD, United Kingdom, 
pcxgc@nottingham.ac.uk  

A key area of anticancer chemotherapy is the development and use of bioreductive 
prodrugs, which are designed to be enzymatically activated within the body to yield 
cytotoxic compounds.  

This project is concerned with the design, synthesis and evaluation of a series of 
compounds targeting the human bioreductive enzymes NQO1 (a quinone reductase 
enzyme) and NQO2 (a nitro reductase enzyme). Both enzymes are overexpressed in 
many tumour cell lines and are of great interest in cancer research.  

A series of 2-aryl-quinolinequinones will be synthesised to target NQO1. Due to the 
homology between NQO1 and NQO2, 2-aryl-5-nitroquinolines will also be synthesised 
to target NQO2.  

An alternative strategy is gene directed enzyme prodrug therapy (GDEPT). In 
conjunction with virally delivered E.coli nitroreductase (NTR) the prodrug CB1954 
has greater than 1000-fold selectivity in cells transfected with NTR. With this in 
mind, the synthesis of a series of 5-nitroquinoline compounds will be carried out to 
find specific inhibitors for NTR.  

 
MEDI 58 Design and synthesis of ring-fused and conformationally restrained 
epothilone analogs  
Weiqiang Zhan1, Yi Jiang1, Susan Bane2, Abhijit Banerjee2, Dennis C. Liotta1, and 
James P. Snyder1. (1) Department of Chemistry, Emory University, 1515 Dickey 
Drive, Atlanta, GA 30322, wzhan@emory.edu, (2) Department of Chemistry, State 
University of New York  

Epothilones A and B are polyketide macrolides originally isolated from myxobactria. 
The compounds are potent cytotoxins against a wide variety of cancer cells, exert 
their action by stabilizing microtubules, and associate with beta-tubulin at the 
binding site utilized by Taxol. The exceptional anti-cancer characteristics of 
epothilones, combined with their improved resistance profile and ease of synthesis 
by comparison with Taxol, has resulted in several ongoing clinical trials evaluating 
the anti-tumor potential of the compound class. Recently, our group proposed a 
unique epothilone A conformation and microtubule binding model based on electron 
crystallography, ligand conformer deconvolution by NMR and SAR analysis[1]. To 
test geometric details of the epothilone conformation in the C-4~C-8 sector, we 
applied molecular modeling and protein-ligand docking to the design of a series of 
conformationally restrained epothilone analogues incorporating a short bridge 
between the methyl groups at C-4 and C-6 or C-6 and C-8. The rationale for the 
design, stereochemical implications, approaches to the synthesis of the fused-ring 
epothilone analogues and biological results will be presented.  

[1] Nettles, J. H.; Li, H.; Cornett, B.; Krahn, J. M.; Snyder, J. P.; Downing, K. H. 
Science 2004, 305, 866-869.  

 
 
 



 

 

 
MEDI 59 EPR and molecular modeling studies of spin-labeled DNA antisense 
agents  
Robyn R. Ayscue and Peter M. Gannett, Department of Basic Pharmaceutical 
Science, West Virginia University, Morgantown, WV 26506-9530  

This research seeks to demonstrate the mechanism of action of antisense agents --
drugs that target nucleotide sequences in gene related illnesses-- by using a variety 
of methods for detecting conformational changes in oligonucleotides. Here, electron 
paramagnetic resonance (EPR) is used to detect the formation of antisense/target 
complexes in mRNA by observing changes in the EPR spectrum. The experimental 
results are complemented by molecular modeling to demonstrate that antisense 
binding and the structure of the resulting complex are insignificantly affected by 
spin-labeling. Three spin-labeled oligonucleotides were prepared and analyzed, 
bound or unbound to their targets. Computational studies of the spin-labeled and 
unmodified duplexes were also conducted. The EPR data indicate spin-labeled 
oligonucleotides can be used to detect duplex and triplex formation, though the 
method of spin label introduction is important. The computation results show that 
spin-labeling slightly alters duplex DNA conformation, and does not affect triplex 
DNA structure.  

 
MEDI 60 Synthesis, cytotoxicity, and DNA topoisomerase inhibitory activity 
of benzonaphthofurandione and benzofuroquinolinedione derivatives  
Hee-Kyung Rhee1, Hyen Joo Park1, Sang Kook Lee1, Chong-Ock Lee2, and Hea-
Young Park Choo1. (1) School of Pharmacy, Ewha Womans University, Seoul 120-
750, South Korea, (2) Pharmaceutical Screening Division, Korea Research Institute 
of Chemical Technology  

The cytotoxic mechanisms of coplanar annelated polycyclic compounds such as 
doxorubicin and ellipticine are caused by intercalation in human DNA and 
modification of topoisomerase II. Tetracyclic ring structure compounds, such as 
benzo-naphthofurandiones and furoquinolinediones were synthesized by base-
catalyzed condensation of dichloro-naphthoquinones and quinolinediones with 
phenolic derivatives, respectively. Their dialkylaminoalkoxy derivatives were 
prepared by reactions of the produced hydroxybenzofurandiones with 
dialkylaminoalkyl chlorides. The cytotoxicity of the synthesized compounds was 
evaluated against various human cancer cell lines and the topoisomerase II inhibition 
of them was assessed by a decatenation assay. The cytotoxicity of all the compounds 
synthesized was much higher than that of ellipticine. Benzofuroquinolinediones 
exhibited more potent inhibitory activity than naphthofurandiones, which indicate 
that the introduction of nitrogen in the ring is considerably important for the 
cytotoxicity. Most of the compounds exhibited excellent topoisomerase II inhibitory 
activity which was 11~100% at a concentration of 5 µM. The IC50 values of selected 
compounds showed were 0.39~1.19 µM which is about 65~200 times more potent 
than that of etoposide (IC50 = 78.4 µM).  

 
 
 
 
 



 

 

 
MEDI 61 Synthesis and cytotoxic activity of 1-En-3-one lupane triterpenoids  
Ali Koohang, Ze-Qi Xu, Erika L. Szotek, Nathan D. Majewski, Aye Aye Mar, David A. 
Eiznhamer, and Michael T. Flavin, Drug Discovery, Advanced Life Sciences, 1440 
Davey Rd, Woodridge, IL 60517, akoohang@advancedlifesciences.com  

A-Ring modified 1-en-3-one triterpenoids including oleanane and lupane derivatives 
have been shown to possess enhanced cytotoxic activities. We have synthesized a 
group of 2-cyano-1-en-3-one lupane triterpenoids in which the carboxyl moiety at 
the C-28 position is replaced by hyroxymethyl, formyl and different acetoxy 
substituents. We have found that several of these molecules exhibit potent cytotoxic 
activity in various cancer cell lines with IC50 values in the low micromolar range. Our 
results demonstrate that the presence of a carboxyl group at C-28 is not essential for 
the anti-cancer activities of 2-cyano-1-en-3-one lupane triterpenoids. The synthesis 
and biological evaluation of this novel class of molecules will be presented.  

 
MEDI 62 Novel human lipoxygenases inhibitors discovered using virtual 
screening with homology models  
Victor A. Kenyon1, Ilya Chorny2, Wendy J. Carvajal1, Theodore R. Holman1, and 
Matthew P. Jacobson2. (1) Department of Chemistry and Biochemistry, University of 
California Santa Cruz, 1156 High St., Santa Cruz, CA 95064, vickenyon@gmail.com, 
(2) Department of Pharmaceutical Chemistry, University of California, San Francisco  

We report the discovery of new, low micromolar, small molecule inhibitors of human 
platelet-type 12- and reticulocyte 15-lipoxygenase-1 (12-hLO and 15-hLO) using 
structure-based methods. Specifically, we created homology models of 12-hLO and 
15-hLO, based on the structure of rabbit 15-lipoxygenase, for in silico screening of a 
large compound library followed by in vitro screening of 20 top scoring molecules. 
Eight of these compounds inhibited either 12- or 15-human lipoxygenase with lower 
than 100 µM affinity. Of these, we obtained IC50 values for the three best inhibitors, 
all of which displayed low micromolar inhibition. One compound showed specificity 
for 15-hLO versus 12-hLO. As a control we screened 20 randomly selected 
compounds, of which none showed low micromolar inhibition. Based on their size and 
chemical properties, classifying them as drug-like compounds, the new low-
micromolar inhibitors appear to be suitable as leads for further inhibitor development 
efforts against 12-hLO and 15-hLO.  

 
MEDI 63 Structure activity relationship studies of flavonoids as potent 
inhibitors against 12-hLO, 15-hLO and 15-hLO-2  
Rachana V. Ohri1, Vasquez-Martinez Yesseny2, Silvia Sepúlved-Boza2, and 
Theodore Holman1. (1) Department of Chemistry & Biochemistry, University of 
California, Santa Cruz, 1156 High St., Santa Cruz, CA 95064, 
Ohri@chemistry.ucsc.edu, (2) Universidad de Santiago de Chile  

Lipoxygenases have different isozymes, including 12-hLO, 15-hLO-1 and 15-hLO-2. 
These isozymes play both beneficial and detrimental roles in disease progression. It 
has been shown that 12-hLO is over-expressed in certain kind of caners like prostate 
cancer, while 15-hLO-2 is under-expressed. For these reasons, it is important to 
develop specific inhibitors against 12-hLO, 15-hLO-1 and 15-hLO-2. It has been 
previously shown that phenolic compounds, especially flavonoids, are potent 



 

 

inhibitors of lipoxygenase, however, there has been no comprehensive study to 
determine potency and selectivity of these compounds against 12-hLO, 15-hLO-1 
and 15-hLO-2, simultaneously. This, coupled with the fact that the natural 
compounds have a limited range of structural variability, lead us to investigate a 
systematic and comprehensive study to understand the structural constraints of 
flavonoids as selective and potent inhibitors against each lipoxygenase isozyme.  

 
MEDI 64 pH-Sensitive biotinylated dendritic MRI probe to improve detection 
of liver tumors  
Md. Meser Ali and Mark D. Pagel, Department of Biomedical Engineering, Case 
Western Reserve University, 10900 Euclid Avenue, Cleveland, OH 44106, 
md.ali@case.edu  

The extracellular pH of solid human tumors is often 0.4 units lower than normal 
healthy tissue. A pH-switchable MRI probe that “turns on” in lower pH conditions 
may improve tumor detection. For example, the relaxivity of a pH-sensitive contrast 
agent, GdDOTA-4AmP, rises from 3.8 to 10 mM-1s-1 on passing from pH 9.6 to 6.0. 
To obtain a greater increase in relaxivity, an analogue of p-SCN-Bn-DOTA-4AmP has 
been conjugated to the amines surface of a G5-PAMAM dendrimer, and the relaxivity 
of the gadolinium-loaded G5-PAMAM dendrimer increased from 11 mM-1s-1 to 24 mM-

1s-1 on passing from pH 9.5 to 6.0. We have conjugated the same analogue to 
biotinylated G5-PAMAM dendrimer that can interact with steptavidin to passively 
target the dendritic MRI probe to the liver. The Biotin-G5-GdDOTA-4AmP-
streptavidin conjugate is being investigated within an in vivo hepatocarcinoma 
woodchuck model to map liver pH and improve detection of liver tumors.  

 
MEDI 65 Chemical genetics approach to breast cancer therapy  
Kedra C Cyrus, Yang-eon Kim, and Kyung-Bo Kim, Department of Pharmaceutical 
Sciences, University of Kentucky, 725 Rose St, Lexington, KY 40536  

The growth of breast tumors is highly influenced by the Estrogen Receptor (ER) and 
as such antagonists for the ER namely tamoxifen and ICI 182,780 has been used in 
the treatment of breast cancer. The use of antagonists is often limited due to the 
development of resistance to these drugs by many patients. Consequently, novel 
drugs with greater potency that are able to evade tumor resistance are being 
investigated. In this regard, we and others have developed a novel technology, 
Proteolysis Targeting Chimera (PROTAC), designed to destroy a targeted protein via 
recruitment of the 26s proteasome pathway. Our PROTAC is a chimera comprising 
the ER ligand and HIF-1á, the recognition motif for the E3 ligase pVHL, which allows 
for the recruitment of the ER for ubiquitination and degradation via the proteasome 
pathway. Results obtained so far, shows that the PROTAC is capable of degrading ER, 
thus limiting cell proliferation in MCF-7 cells.  

 
MEDI 66 Design, synthesis, and evaluation of novel bimodal ligands for 
radioimmunotherapy of cancer  
Hyun-Soon Chong, Thien Le, Phuong Bui, Noah Birch, Xiang Wang, and Katherine 
Hammes, Department of Biological, Chemical, Physical Sciences, Illinois Institute of 
Technology, 3101 S. Dearborn St, LS 182, Chicago, IL 60616  



 

 

Radioimmunotherapy (RIT), an innovative approach to targeted radiation has been 
recognized as a potent therapeutic technique applicable to numerous cancer types. 
In this therapy, tumor-targeting monoclonal antibody (mAb) is employed for 
selective delivery of a cytotoxic radionuclide to tumor cells without binding to normal 
cells, thus minimizing toxicity due to nonselective exposure of the radionuclide. The 
RIT system generally consists of three components, a radionuclide, a mAb, and a 
bifunctional ligand. The development of the adequate bifunctional ligand to 
effectively hold a radionuclide after being conjugated with a mAb is a critical step for 
enhancing the efficacy of RIT. We previously reported that the structually new 
chelate NETA possessing both a macrocyclic cavity and an acyclic pendant binding 
group binds 86Y, a surrogate for the promising radionuclide for RIT, 90Y for the first 
time, with excellent kinetics, and in vitro and in vivo stability. We herein report the 
synthesis and biological evaluation of a bifunctional version of NETA, 3P-C-NETA 
along with new NETA derivatives, NE3TA and DEPA.  

 
MEDI 67 Fluorous-phase synthesis of minor groove binding agents related 
to distamycin  
Steven M. Firestine, Eugene Applebaum College of Phamacy and Health Science, 
Wayne State University, Detroit, MI 48201, sfirestine@wayne.edu, and Sreeman K. 
Mamidyala, Department of Pharmaceutical Sciences, Wayne State University, 
Detroit, MI 48154, Fax: 313-577-2033, sreeman.mamidyala@gmail.com  

Minor groove binding agents related to distamycin have been shown to target 
specific DNA sequences with high affinity. These agents termed as polyamides or 
lexitropsins, are most commonly composed of N-methylpyrrole (Py), N-
methylimidazole (Im), and 3-hydroxlpyrrole (Hp) and display high affinity and 
selectivity for DNA. We have developed a fluorous-phase synthesis of these agents in 
which the fluorous tag is located on what will become the cationic tail of the 
molecule. We demonstrate that fluorous-phase synthesis yields both simple and 
complex polyamides in good yields, with high purity and offers advantages over 
conventional methods of synthesis.  

 
MEDI 68 Synthesis of the carcinogenic C8–carboxyphenyl & C8–
hydroxymethylphenyl guanine adducts and their effect on DNA 
conformation  
Vorasit Vongsutilers and Peter M. Gannett, Department of Basic Pharmaceutical 
Science, West Virginia University, Morgantown, WV 26506-9530, 
vvongsut@mix.wvu.edu  

Arylhydrazines have been shown to be carcinogenic but the mechanism is still 
unclear. The oxidative metabolism of arylhydrazines leads to the formation of C8–
arylpurine adducts which have been shown to affect the stability of B and/or Z–DNA. 
Stabilization of Z form by DNA adducts may lead to over expression of genes and 
possibly lead to tumorigenesis. Here we prepared and studied the effect of a 
protected carboxyphenyl adduct, C8–morpholinocarboxyphenyl guanine adduct, on 
stability of B and Z form of CG decamer. The C8–arylguanine was prepared, via a 
Suzuki coupling, as the phosphoramidite (Scheme 1). The CG decamer, 
d(CGCGCG*CGCG) (G* = modified guanine with C8-morpholinocarboxyphenyl 
adduct), was then prepared and characterized by NMR spectroscopy. Circular 
dichroism showed that the oligonucleotide prefers the B-DNA conformation. 



 

 

Currently, we are working on the hydrolysis of morpholine protecting group to yield 
C8-carboxyphenyl adduct. The synthesis of C8-hydroxymethylphenyl DNA adduct is 
being studied. Progress toward this modified adduct will be described.  

 

 
MEDI 69 Optimizing lead anologs for activated α4β1 integrin  
Richard D. Carpenter1, Mark J. Kurth1, and Kit S. Lam2. (1) Department of 
Chemistry, University of California, Davis, One Shields Avenue, Davis, CA 95616, 
rcarpenter@ucdavis.edu, (2) Division of Hematology and Oncology, UC Davis Cancer 
Center  

Through combinatorial and high-throughput screening efforts, the urea 
peptidomimetic 1 was found to selectively bind activated α4β1 integrin of lymphoid 
malignancies at ~2 pM, thereby making it an attractive therapeutic and imaging 
agent. However 1-DOTA-64Cu radio imaging studies have shown reuptake in the 
kidneys of murian models. We believe that restricting the confirmation and further 
diversifying the urea moiety of 1 will allow for comparable binding and improved 
pharmacokinetics. Synthetic, conformational analysis, IC50, and pharmacokinetic 
studies of analogs 2 will be presented.  

 

 
MEDI 70 Synthesis and bioevaluation of novel theophylline-dendrimer 
conjugates  
Xingyi Yang1, Minghui Chai1, Ping Zhou2, and Shengxiang Qiu3. (1) Department of 
Chemistry, Central Michigan University, Mt. Pleasant, MI 48859, Fax: 989-774-3883, 
yang1x@cmich.edu, (2) Department of Physiology, Washington University, (3) 
Department of Chemistry, Washington University  

Theophylline, a common drug for the treatment of asthma and chronic obstructive 
pulmonary disease, was found to be able to treat cancer in normal therapeutic doses. 
In this work, we first successfully conjugate multiple theophylline drug entities on 



 

 

the periphery of poly(propyleneimine) (PPI) dendrimers. The PPI dendrimers used for 
the synthesis are from generation 1 to 3 (PPI-1, PPI-2 and PPI-3). The novel drug-
dendrimer conjugates have been characterized using UV-Vis, high resolution NMR 
and MALDI-TOF-MS. The solubility tests on these dendrimer-drug conjugates indicate 
that the water solubility of the conjugates per drug unity is increased in comparison 
with the drug alone. MTT [3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium 
bromide] assay was also performed on Hep G2 cells for anticancer testing of these 
novel drug-dendrimer conjugates. Comparing theophylline itself, a better synergistic 
effect with cisplatin on the induction of cancer cell death was observed for the drug-
dendrimer conjugates, which may permit a reduction in the dose and toxicity of 
cisplatin in cancer treatment.  

 

 
MEDI 71 Design, synthesis and testing of novel styryl benzyl sulfones as 
potent anti-cancer agents  
Muralidhar R Mallireddigari1, Venkat R Pallela1, Stephen C Cosenza1, Stanley C 
Bell2, Balaiah Akula1, Vinaykumar Billa1, Revathi Patti2, E. Premkumar Reddy1, and 
MV. Ramana Reddy1. (1) Fels Institute for Cancer Research, Temple University 
School of Medicine, 3307 North Broad Street, Philadelphia, PA 19140-5101, 
mmallire@temple.edu, (2) Department of Medicinal Chemistry, Onconova 
Therapeutics Inc  

The lack of selectivity of many cancer agents and the occurrence of intrinsic or 
acquired resistance of tumors to chemotherapy have been a major obstacles in the 
treatment of cancer. The efficacy of chemotherapeutic treatment of cancers is limited 
by the development of drug resistance. Among the multiple mechanisms involved, it 
is likely that defects in apoptotic pathways are responsible for reduced cell ability to 
undergo drug-induced apoptosis. Apoptosis, also known as programmed cell death, 
is a physiologic cell suicide mechanism that controls cell number in the tissues of 
metazoans. Apoptosis is a major modality by which tumor cells can be eliminated 
and the identification of new drugs able to induce the death program in different 
tumor cell types is an important goal in cancer therapy and may provide new useful 
tools for the treatment of patients with drug-resistant malignancies. Because of our 
ongoing program in the antitumor evaluation of novel chemical structures that 
induce apoptosis in different cancer cell types, we became interested in the synthesis 



 

 

of styryl benzyl sulfones, which are altogether belong to a new class of anti-tumor 
agents.  

Herein we report the synthesis, structure activity relationship, in vitro kinase activity 
and cytotoxicity studies of some novel styryl benzyl sulfones.  

 
MEDI 72 Synthesis and cytotoxic evaluation of novel thiazolo[5,4-
b]quinoline derivatives  
Alfonso Lira-Rocha, Susana Vázquez-Olvera, Marco A. Loza-Mejía, Angelina 
Quintero, José D. Solano, Adriana Camacho, and Sergio Molina, Departamento de 
Farmacia, Facultad de Química, Universidad Nacional Autónoma de México, Cd. 
Universitaria, Coyoacán, México 04510, Mexico, Fax: 56225329, 
lira@servidor.unam.mx  

The cytotoxic activity of thiazolo[5,4-b]quinoline derivatives is mediated by the 
presence of substituents at 9 position, particularly, anilino substituted as well as a 2-
(diethylamino)ethylamino group at position 2. In order to analyze the influence of 
the chain length on the cytotoxic activity, the ethylamino group was replaced by a 3-
(diethylamino)propylamino group. The new compounds showed good cytotoxic 
activity on the tumoral cell lines MCF-7, HeLa, SW480, SW620, Calo and K-562. In 
some cases, the novel compounds were more active than their analogues with an 
ethylendiamine group.The synthetic and biological results will be presented.  

 

 
MEDI 73 Antiproliferative effect of select plant extracts on different cancer 
cells  
Ipek Goktepe1, Norma Sneed2, Bonita Milford1, and Mohamed Ahmedna1. (1) 
Department of Family and Consumer Sciences, North Carolina A&T State University, 
1604 E. Market St, 161 Carver Hall, Greensboro, NC 27411, Fax: 336-334-7239, 
igoktepe@ncat.edu, (2) Biology, North Carolina A&T State UNiversity  

The therapeutic use of plants in the prevention of cancer has been significantly 
increasing in the last decade. The objective of this study was to investigate the 
antiproliferative activity of extracts from king tuber mushroom (KTM) and pokeweed 
(PW) against MCF7, ZR75-1, HCT116, and HS792(C)M cells. Extracts from both 
plants were prepared using water or alcohol at concentrations of 0, 63, 125, 250, 
and 5000 µg/ml. Antiproliferative activity of KTM and PW extracts on cancer cells 
was measured using MTT assay. PW alcohol extract significantly reduced the 
proliferation of MCF7 and ZR75-1cells at 125 µg/ml and 250 µg/ml, respectively. PW 
water extract showed 19-25% inhibitory activity against all cancer cells at the test 
concentrations during 24 and 48 h. KTM water extract exhibited little effect on all 
cancer, while the alcohol extract of KTM showed very strong antiproliferative activity 
at 125 µg/ml and above after 24 and 48 h.  



 

 

 
MEDI 74 Evaluation of efficient intracellular release of anticancer agents 
from tumor-targeting delivery system  
Shuyi Chen, Xianrui Zhao, Jin Chen, and Iwao Ojima, Department of Chemistry, 
State University of New York at Stony Brook, State University of New York at Stony 
Brook, Stony Brook, NY 11794-3400, shcchen@ic.sunysb.edu  

A novel disulfide-containing linker for tumor-targeting prodrug has been designed 
and synthesized. This bifunctional linker which contains a carboxylic acid group and 
an active ester terminus can be used as general model for tumor-targeting drug 
delivery. A series of model experiments have been performed and proved the 
designed release mechanism, i.e., disulfide bond cleavage by a thiol, fast 
intramolecular thiolactonization, and the release of a free cytotoxic agent. To further 
investigate the endocytosis and drug release mechanism, several fluorescent and 
fluorogenic compounds, in which biotin or DHA acts as targeting moiety, have been 
also synthesized. Their application to the study on the internalization and 
intracellular drug release will be presented.  

 

 
MEDI 75 First 3D pharmacophore modeling of androgen receptor down-
regulating agents (ARDAs): Discovery of potent anti-prostate cancer agents  
Vincent C. O. Njar, Puranik Purushottamachar, Aakanksha Khandelwal, Neha 
Maheshwari, Pankaj Chopra, and Lalji K. Gediya, Department of Pharmacology & 
Experimental Therapeutics, University of Maryland School of Medicine, 685 West 
Baltimore Street, HSF 1, Room 580 I, Baltimore, MD 21201-1559, Fax: 410-706-
0032, vnjar001@umaryland.edu  

A three-dimensional pharmacophore model of known AR down-regulating agents 
(ARDAs) was generated from a training set of five compounds using the Catalyst/Hip 
Hop program on the basis of in vitro ARDAs EC50 values. Four chemical features were 
identified included, one hydrophobic group, one ring aromatic group and two 
hydrogen bond acceptors. This model served as a template in virtual screening of the 
Maybridge and NCI databases from which we retrieved six and eleven compounds, 
respectively. Six of these compounds were shown to down-regulate the expression of 



 

 

AR in LNCaP cells and five inhibited LNCaP cell growth. Modifications of a lead 
compound yielded extremely potent inhibitors of LNCaP cell growth (IC50s from 1.45 
– 83.0 nM). To the best of our knowledge, these set of molecules are the first 
synthetic leads for AR down-regulation developed by pharmacophore-based drug 
design strategy and provide a novel class of anti-cancer agents.  

 

 

   

 
 
 
 
 
 
 

 
MEDI 76 Phosphoramidate derivatives of hydroxy steroids as inhibitors of 
prostate-specific membrane antigen  
Lisa Yong Wu1, Helen Page1, Yoko Toriyabe2, Marc O. Anderson1, and Clifford E. 
Berkman1. (1) Chemistry & Biochemistry, San Francisco State University, 1600 
Holloway Ave., San Francisco, CA 94132, Fax: 415-338-6802, lisawu44@yahoo.com, 
(2) Department of Chemistry and Biochemistry, San Francisco State University  

Prostate cancer cells over-express the membrane-bound, cell surface protein 
prostate-specific membrane antigen (PSMA). Its enzymatic activities have been 
identified but the role of this enzyme remains conjectural. Using simple hydrophobic 
phosphoramidate derivatives of glutamic acid as inhibitors of PSMA, we have 
previously confirmed for the existence of a hydrophobic binding site remote from the 
enzyme's catalytic center. In order to explore the specificity of this hydrophobic 
binding site, we have prepared a series of glutamate-containing phosphoramidate 
derivatives of various hydroxyl steroids. The inhibition profiles of these inhibitors 
compared to simple hydrophobic analogs, as well as results from molecular docking 
studies into the PSMA active site will be presented.  

 
MEDI 77 Small α-helix mimetics for the inhibition of the estrogen receptor-
coactivator interaction  
Jorge Becerril, Chemistry Department, Yale University, 70 Lawrence Apt#3, New 
Haven, CT 06511, jorge.becerril@yale.edu, and Andrew D. Hamilton, Department of 
Chemistry, Yale University  

The estrogen receptor (ER) is a member of the steroid-nuclear receptor superfamily 
involved in the development of diseases such as breast cancer and osteoporosis. One 
approach to modulate the ER transcriptional activity is to use protein-protein 
interaction inhibitors that directly prevent the ER from recruiting the necessary 
coactivator proteins. It has been previously shown that the coactivators' LXXLL box is 
required for binding to the ER. We have developed a new α-helix mimetic scaffold 



 

 

that mimics the i, i+3 and i+4 residues of an α-helical LXXLL box and that 
successfully competes for the coactivator binding site on the ER surface  

 
MEDI 78 Novel vitamin D receptor (VDR) and androgen receptor (AR) 
ligands with diphenylmethane skeleton  
Shinnosuke Hosoda1, Aya Tanatani1, Ken-ichi Wakabayashi1, Kazuo Nagasawa2, 
Hiroyuki Miyachi1, and Yuichi Hashimoto1. (1) Institute of Molecular and Cellular 
Biosciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-0032, 
Japan, Fax: +81-3-5841-8495, ff46027@mail.ecc.u-tokyo.ac.jp, (2) Department of 
Biotechnology and Life Science, Faculty of Technology, Tokyo University of 
Agriculture and Technology  

Nuclear receptors (NRs) regulate the expression of responsive genes and thereby 
affect diverse processes, including cell growth, development, and metabolism. 
Numerous field of medicines, including cancer, reproductive biology, and metabolic 
syndrome are target to NRs. Some natural ligands of NRs have steroidal (or 
secosteroidal) structure. For example, most of so far known vitamin D receptor 
(VDR) ligands contain secosteroidal structure, those are unstable to heat and light. 
Only a few vitamin D agonists, including a bis-phenol derivative LG190178, are 
known as non-secosteroidal derivatives. Based on these bis-phenol skeletons, we 
prepared several diphenylmethane derivatives containing nitrogen atom(s). 
Interestingly, some of these compounds showed specific binding affinity toward not 
VDR but androgen receptor (AR) selectively, and elicited androgen-antagonistic 
activity. It means that diphenylmethane skeleton may be a steroid skeleton 
substitute, which has many advantages over a steroid skeleton. In this presentation, 
the structure-activity relationships toward VDR and AR will be discussed.  

 
MEDI 79 New 3-beta-halopropionyloxi-4,16-pregnadiene-6,20-dione 
derivatives as 5-alpha-reductase inhibitors  
Eugene A. Bratoeff, Department of Pharmacy, Faculty of Chemistry, Ciudad 
Universitaria, Mexico City, D.F 04510, Mexico, Fax: 525-622-5329, 
bratoeff@hotmail.com  

New 3b-halopropionyloxi-4,16-pregnadiene-6,20-dione derivatives as 5a-reductase 
inhibitors Eugene Bratoeff1, Marisa Cabeza,2 Victor Perez,1Elena Ramirez1,Juan 
Gonzales ,1 Tania Segura1 National University of México City, Department of 
Pharmacy, Ciudad Universitaria 04510 Mexico D.F.,México,2 Biological Systems, 
Metropolitan University-X, México D.F.,México  

Androgen antagonists offer a potentially useful treatment for androgen mediated 
diseases such as: prostate cancer, benign prostatic hyperplasia, seborrhea, 
androgenic alopecia and precocious puberty. A recent report from the world health 
organization revealed that carcinoma of the prostate is the second most commonly 
diagnosed cancer after skin cancer in the male population in U.S.A. and the second 
most common cause of death after that of lung. Since testosterone is reduced by 
NADPH in the presence of the enzyme 5a-reductase into the more active 5a-
dihydrotestosterone which interacts more effectively with the androgen receptors, 
this fact indicates very clearly that the logical site of the therapeutic intervention 
should be this last step. In this paper we describe the synthesis and pharmacological 
evaluation of new 3b-halopropionyloxy-4,16-pregnadiene-6,20-dione derivatives. 



 

 

These compounds were prepared from the commercially available 16-
dehydropregnenolone acetate. These steroidal derivatives were evaluated as 
antiandrogens as well as 5a-reductase inhibitors. The results from the in vitro studies 
with 5a-reductase enzyme from hamster and human prostate showed that these 
compounds exhibited much higher 5a-reductase inhibitory activity than the presently 
used Proscar, (finasteride) the drug of choice for the treatment of androgen 
dependent prostatic afflictions. A mechanism for the inhibition of the enzyme 5a-
reductase by these progesterone analogues is also proposed.  

 
MEDI 80 Novel non-steroidal/non-anilide type androgen antagonists 
effective toward mutated androgen receptor  
Aya Tanatani, Ken-ichi Wakabayashi, Hiroyuki Miyachi, and Yuichi Hashimoto, 
Institute of Molecular and Cellular Biosciences, The University of Tokyo, 1-1-1 Yayoi, 
Bunkyo-ku, Tokyo 113-0032, Japan, Fax: +81-3-5841-8495, aya@iam.u-tokyo.ac.jp  

Androgen receptor (AR) is a member of the nuclear receptor superfamily and is a key 
molecular target in the etiology such as the progression of prostate cancer. AR 
antagonists are useful for the treatment of androgen-dependent prostate cancer. 
However, the prostate cancer often advances to a hormone-refractory state in which 
the disease progressed in the presence of continued androgen ablation or antagonist 
therapy. AR mutation is considered to be one possible reason for hormone-
refractory. For example, the known AR antagonists, hydroxyflutamide and 
bicartamide show agonistic activity in some AR mutants. In order to overcome the 
resistance, we designed and synthesized 4-substituted pyrrole-2-carboxamide 
derivatives as the novel non-steroidal/non-anilide type AR antagonists. Some 
pyrrole-2-carboxamides inhibited the growth of prostate cancer cells with mutated 
AR.  

 
MEDI 81 Novel retinoid antagonists bearing trifluoromethyl groups  
Hiroyuki Kagechika1, Michimasa Maeda1, Tomoya Hirano1, Emiko Kawachi1, and 
Yuichi Hashimoto2. (1) School of Biomedical Science, Tokyo Medical and Dental 
University, 2-3-10 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-0062, Japan, Fax: +81-
3-5280-8127, kage.omc@tmd.ac.jp, (2) Institute of Molecular and Cellular 
Biosciences, The University of Tokyo  

Retinoids have potent biological activities, being involved in the control of cell 
proliferation, differentiation, and morphogenesis in vertebrates, mediated by the 
activation of heterodimer of two nuclear receptors, RAR (retinoic acid receptor) and 
RXR (retinoid X receptor). In order to develop novel synthetic retinoid agonists and 
antagonists with unique biological activities, we examined the virtual screening 
method using databases of commercially available molecules, and obtained a 
trifluoromethylated aromatic compound as an RAR ligand candidate. The introduction 
of trifluoromenthyl groups into retinoid structures resulted in the retinoid 
antagonistic activities. The conventional retinoid antagonists have bulky substituents 
at the hydrophobic region, which disturb the proper folding of AF-2 (helix 12) of the 
retinoid nuclear receptors. Therefore, the retinoid antagonists with smaller 
trifluoromethyl group at the hydrophobic region would have unique biological 
properties in retinoid functions.  

 



 

 

MEDI 82 Novel C-17-heteroaryl steroids as potential inhibitors of CYP17  
Vincent C. O. Njar1, Jorge A. R. Salvador2, Vânia M. A. Moreira2, and Tadas Sean 
Vasaitis1. (1) Department of Pharmacology & Experimental Therapeutics, University 
of Maryland School of Medicine, 685 West Baltimore Street, HSF 1, Room 580 I, 
Baltimore, MD 21201-1559, Fax: 410-706-0032, vnjar001@umaryland.edu, (2) 
Laboratório de Química Farmacêutica, Faculdade de Farmácia da Universidade de 
Coimbra, Rua do Norte, 3000-295 Coimbra, Portugal, Fax: 351 239827126, 
vmam@ci.uc.pt  

Androgens are important in the development, growth, and progression of Prostate 
Cancer (PC). Androgen ablation therapy has been shown to produce the most 
beneficial responses in multiple settings in PC patients. In the testes and adrenal 
glands, the last step in the biosynthesis of testosterone involves two key reactions, 
which act sequentially, and they are both catalyzed by a single enzyme, the 
cytochrome P450 monooxygenase 17α-hydroxylase/17,20-lyase (CYP17). Thus, 
potent and specific compounds that inhibit this enzyme's activity may be effective for 
the treatment of PC. High yield synthesis of novel steroidal compounds containing 
the 2-methylimidazole moiety at the C17 position of the androstane backbone has 
been achieved. Also, Δ16-17-indol, -indazole and -5-azaindole steroid derivatives 
have been synthesized via the nucleophilic vinylic “addition-elimination” substitution 
reaction of 3β-acetoxy-17-chloro-16-formylandrosta-5,16-diene with the 
corresponding heterocyclic moieties. Their potential as CYP17 inhibitors has been 
evaluated.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
MEDI 83 Synthesis and activities of imidazolyl derivatives as novel 
farnesyltransferase inhibitors  
Yeelana Shen1, Philip G. Kasprzyk1, Gregoire Prevost2, and Jesse Z. Dong1. (1) 
IPSEN-Biomeasure Incorporated, 27 Maple Street, Milford, MA 01757-3650, Fax: 
508-473-3531, yeelana.shen@ipsen.com, (2) Ipsen-SCRAS IHB  

Ras proteins play an important role in cell growth and oncogenesis. Inhibition of ras 
oncoprotein farnesylation is an attractive target for development of antineoplastic 
agents. In an effort to develop new farnesyltransferase inhibitors, we designed and 
studied a series of imidazolyl derivatives. The representative compound,(+/-)-1-
methylsulfonyl-3-(3-chlorophenyl)-5-[amino(4-chlorophenyl) (1-methyl-1H-imidazol-
5-yl)methyl]indole (compound A), exhibited an IC50 of 46.2 nM against FPTase. In 
tumor cell proliferation assays, an IC50 of 4.3 µM was obtained against the human 
pancreatic tumor cell line, MIA PaCa-2. An IC50 of 8.3 µM against the human 
androgen insensitive prostate cell line, DU 145, was observed. The design, synthesis 
and biological activities of these compounds will be described.  

 

 
MEDI 84 SAR studies of potent antitumor agent FR901464  
Brian J. Albert1, Nancy L. Czaicki2, and Kazunori Koide1. (1) Department of 
Chemistry, University of Pittsburgh, 219 Parkman Avenue, Pittsburgh, PA 15260, 
bja9@pitt.edu, (2) Department of Chemitry, University of Pittsburgh  

Although more than 200 causes lead to tumorigenesis, few established therapeutic 
targets exist. Therefore, exploration of new therapeutic approaches is paramount for 



 

 

cancer research. FR901464 is a natural product that modulates gene expression in 
breast cancer cells and exhibits anticancer activity against various human solid 
tumor cell lines and xenograft models at low nanomolar concentrations. Its mode of 
action is different from known anticancer agents, which warrants our continuing 
efforts to elucidate its molecular mechanisms.  

The chemical instability of FR901464 prompted us to synthesize and assay more 
stable analogs on the basis of our total synthesis strategy. This poster describes our 
ongoing efforts to develop potent and stable FR901464 analogs that induce apoptosis 
in various cancer cells. Specifically, we have gained insight into the importance of 
substituents at 1, 12, and 4'-positions with respect to apoptosis induction. This SAR 
study should enable us to rationally design new FR901464 analogs.  

 

 
MEDI 85 Synthesis and cytotoxicity of Sansalvamide A derivatives in drug 
resistant colon cancers  
Katerina Otrubova1, Po-Shen Pan1, Thomas J. Styers1, Ahmet Kekec1, Rodrigo 
Rodriguez1, Joseph D. Brown1, Stephanie Lapera1, Suchitra Ravula1, Erin Singh1, 
Chung-Mao Pan1, Emily Parry1, Crystal Sanchez1, Shelli R. McAlpine1, and Kathleen L. 
McGuire2. (1) Department of Chemistry and Biochemistry, San Diego State 
University, 5500 Campanile Dr, San Diego, CA 92182-1030, 
kotrubova@hotmail.com, (2) Department of Biology, San Diego State University  

Approximately 85% of colon cancers are thought to result from point mutations in 
checkpoint proteins. These colon cancers are categorized as Microsatellite Stable 
(MSS), and are treatable with a current drug on the market, 5-Fluorouracil (5-FU). 
The remaining 15% of colon cancers are thought to occur due to mutations in 
repetitive sequences within microsatellite regions in growth regulator proteins. These 
mutations cause instability in these regions, thus lending the name Micosatellite 
Instability (MSI). These MSI cancers are resistant to current chemotheraputic drugs. 
In addition, 5-Fluorouracil (5-FU) has a number of intolerable side effects, thus it is 
desirable to find new structures that target both MSS and MSI cancer pathways. It 
has been shown that Sansalvamide A (San A), which is a depsipeptide isolated from 
a marine fungus (Fusarium ssp.), exhibits anti-tumor activity. We have shown that a 
number of derivatives are potent against two MSS and two MSI colon cancer cell 
lines. Inhibiting growth of all four colon cancers suggests a common mechanism of 
action. In addition to perhaps finding a compound that inhibits four colon cancers, 
two of these colon cancer cell lines are chemotherapeutically resistant. Thus, we may 
have found a unique pharmacophore to inhibit drug resistant colon cancers.  

 
 
 
 
 



 

 

 
MEDI 86 Small molecule apoptosis inducer in multiple myeloma cell lines  
Ramzi Ayyad1, Kaapjoo Park1, Derek C. Cole1, Joseph R. Stock1, Jun Xu2, Chao-Pei 
Betty Chang2, and Wenshan Hao2. (1) Chemical and Screening Sciences, Wyeth 
Research, 401 North Middletown Road, Pearl River, NY 10965, Fax: 845-602-5561, 
ayyadr@wyeth.com, (2) Department of Oncology, Wyeth Research  

Finding small molecule inhibitors for multiple myeloma has been important in cancer 
studies and is the focus of our research. A high throughput screen as well as a bench 
top Apo-One homogeneous Caspase-3/7 assay was developed for testing potential 
drug like molecules that can cause apoptosis in human multiple myeloma cell lines, 
and lead to the identification of N-(4-Cyano-phenyl)-N-[2-(1,2-dimethyl-
propylamino)-3,4-dioxo-cyclobut-1-enyl]-3-phenyl-acrylamide, 1, which had an 
estimated EC50 = 2.0 mM. Synthetic efforts focused on elucidating the Structure 
Activity Relationship, improving potency of the series in the cancer cell lines, and 
addressing physical property liabilities. The cinnamoyl group was essential for 
maintaining activity, however the amide bond proved to be labile. An efficient 
synthetic scheme was developed to find an isosteric replacement for the cinnamoyl 
moiety, and to stabilize the amide bond. Concomitantly with compound synthesis, 
biological efforts proposed several popular cellular pathways as targets for induction 
of apoptosis in multiple myeloma cell lines. To elucidate the apoptosis mechanism, 
Western blot was used to test compound effects on the phosphorylation status of 
ERK (MAPK pathway), S6 protein (AKT pathway), and the JAK/STAT3 pathway. The 
results of the Apo-One homogeneous Caspase-3/7 assay as well as some Western 
blot are presented in this poster.  

 

 
MEDI 87 Function oriented synthesis: Design, synthesis, and biological 
evaluation of novel chemotherapeutic agents in the bryolog series  
Paul A. Wender1, Jeremy L. Baryza2, Joshua C. Horan2, and Vishal A. Verma2. (1) 
Department of Chemistry and Department of Molecular Pharmacology, Stanford 
University, wenderp@leland.stanford.edu, (2) Department of Chemistry, Stanford 
University, vee-verma@stanford.edu  

Bryostatin 1 exhibits a unique range of activities including the ability to reverse 
multi-drug resistance, to restore apoptotic function, to synergize with other 
antineoplastic agents, to bolster the immune system, and to facilitate learning and 
enhance memory in animal models. However, like most natural products, bryostatin 
is not optimized for human use. It is poorly available from both natural and synthetic 
sources. Through computer modeling and function-oriented synthesis, we have 
designed analogs of bryostatin that can be synthesized in a practical fashion and are 
superior to bryostatin in numerous assays including growth inhibition in a variety of 
human cancer cell lines and in animal models. We have established several late-



 

 

stage diversification strategies to rapidly and efficiently access analogs, including A- 
and B-ring analogs. Additional biological evaluation has shown synergistic 
potentiation of apoptosis with paclitaxel.  

 

 
MEDI 88 Ligands for the TRP-M8 receptor found in prostate cancer cells  
Lok Him Yu1, Chi Ching Joyce Leung1, Xiaoliu Guo1, and Ahamindra Jain2. (1) 
Chemistry, UC Berkeley, 332 Latimer Hall, Mail Code 1460, Berkeley, CA 94720-
1460, Fax: 510-642-8369, ahamindra@berkeley.edu, (2) Department of Chemistry, 
University of California, Berkeley  

Derivatives of menthol that interact with the TRP-M8 receptor have been prepared 
and evaluated for detection of prostate cancer cells. Bi- and tricyclic analogs have 
been studied, in the hope of attaining subnanomolar binding affinities. In the longer 
term, this class of ligand may serve as a delivery agent for lethal radiation to treat 
prostate cancer in a site-specific manner.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
MEDI 89 Pyrazolo[1,5-a]pyrimidin-7-yl phenyl amides as novel anti-
proliferative agents for p21 deficient cells: Structure activity relationships 
of analogs with amide modifications  
Fuk-Wah Sum1, Lijing Chen1, Lane Wooder1, Eric Honores1, Daniel Wang1, Dennis 
Powell1, Miriam Miranda2, and Sridhar Rabindran2. (1) Chemical and Screening 
Sciences, Wyeth Research, 401 N. Middletown Road, Pearl River, NY 10965, Fax: 
845-602-5561, sums@wyeth.com, (2) Oncology, Wyeth Research  

The p21-knockout cell screen has led to the discovery of a series of 
pyrazolo[1,5,a]pyrimidines, which are selective in inhibiting the growth of p21-
deficient cells versus the parental (p21-proficient) isogenic cell line. Several lead 
compounds, exemplified by compound A, also show potent activity against a panel of 
tumor cell lines. In our effort to expand the structure-activity relationship and to 
improve the PK profile of the lead candidates, we investigated a number of new 
analogs with modifications of the amide side-chain of compound A. These 
compounds include derivatives containing amino-substituted amides (1), tetrazoles 
(2), and pyrazoles (3). The syntheses and activity of these analogs will be described.  

 

 
MEDI 90 A novel duocarmycin-analog based pro-drug, Delivered as an 
antibody drug conjugate for targeted cancer therapy  
Liang Chen1, Sanjeev Gangwar2, Chin Pan3, Chetana Rao4, Bilal Sufi1, Sharon 
Boyd1, Mary Huber4, Peter Sattari4, Mary Do3, Rory Dai3, Colin Chong3, Carol 
Soderberg3, Hao Li3, Haichun Huang3, Haibin Chen3, Lynae Green5, Janette Sung5, 
David Passmore5, Vangipuram Rangan5, Vincent Guerlavais2, Killian Horgan2, Nik 
Sharkov5, Krista Heaton6, Tom Kempe6, Mohan Srinivasan5, Shrikant Deshpande5, 
Pina Cardarelli3, and David J. King4. (1) Medicinal Chemistry, Medarex Inc, 1324 
Chesapeake Terr, Sunnyvale, CA 94089, Fax: 408-545-5912, lchen@medarex.com, 
(2) Medicinal Chemistry, Medarex, Inc, 1324 chesapeake terrace, Sunnyvale, CA 
94089, (3) Cell biology, Medarex Inc, (4) Biochemistry, Medarex Inc, (5) Protein 
Chemistry, Medarex Inc, (6) Hybridoma, Medarex Inc  

Duocarmycin and its analogues are extremely potent DNA minor groove-binding 
alkylating agents which participate in a sequence-selective alkylation of adenine-N3 
in the minor groove of duplex DNA. These highly potent cytotoxic agents have 
considerable potential as drugs that can be targeted to tumors by monoclonal 
antibodies (ADC). Another attractive property of these analogues is that they are not 
a substrate for the major mechanisms of drug resistance, suggesting that targeted 
delivery may be effective in drug resistant tumors. We have designed and 
synthesized several water-soluble synthetic DNA minor groove-binding alkylating 
agents and linked them to a number of anti-tumor antibodies of potential interest for 



 

 

cancer therapy. Prostate specific membrane antigen (PSMA) is expressed at high 
levels in primary and metastatic prostate cancers and the low level of cell surface 
expression in normal non-prostate tissue, combined with the rapid rate of 
internalization of antibodies bound to PSMA, make this a promising target for 
antibody conjugates of highly cytotoxic drugs. Several conjugates have been 
synthesized using both peptide linkers and hydrazone linkers which are readily 
cleaved by lysosomal proteases and at endosomal pH respectively. Anti-PSMA 
conjugates of MED-2220 containing a stable hydrazone linker have been synthesized, 
characterized with respect to cyotoxicity, stability and selectivity. Anti-PSMA 
conjugates of MED-2220 have demonstrated the capabilities of selective and potent 
antigen-dependent cell killing (EC50 40pM, 72h LNCaP cytotoxicity assay). 
Treatment of established LNCaP tumor xenografts in mice with anti-PSMA conjugate 
at a single dose of 0.3 ìmol/kg resulted in complete tumor regression. Synthesis, 
stability and cytotoxic activities in vitro/vivo of anti-PSMA conjugates of MED-2220 
will be described.  

 
MEDI 91 Characterizing binding interactions of the PH1 domain of AFAP-
110: A precursor to anticancer therapeutic design  
John E Jett, Department of Basic Pharmaceutical Sciences, West Virginia University, 
One Medical Center Drive, Morgantown, WV 26506, jjett@hsc.wvu.edu, Daniel C 
Flynn, Department of Microbiology, Immunology & Cell Biology, Mary Babb Randolph 
Cancer Center, West Virginia University, Henry G Zot, Department of Biology, 
University of West Georgia, and Peter M. Gannett, Department of Basic 
Pharmaceutical Science, West Virginia University  

AFAP-110 is an adaptor protein capable of activating Src, thus leading to the 
increased cellular motility and invasion that defines cancer metastasis. This occurs 
upon AFAP-110 colocalization with Src at vesicular membranes. AFAP-110 
translocates to these membranes upon binding of the N-terminal pleckstrin homology 
domain (PH1) of AFAP-110 to membrane phospholipids such as phosphoinositide-
3,4,5-triphosphate (PIP3) and phosphatidic acid (PA). Abrogation of this 
translocation by a drug would inhibit AFAP-110-induced cellular transformation. To 
characterize the interaction between these phospholipids and PH1, a homology 
model of the PH1 domain was created using Insight II and in silico docking of PIP3 
and PA to PH1 was performed using AutoDock. Key residues for binding were 
determined and mutational analysis experiments are being performed to determine 
their contribution to AFAP-110 translocation. This data will lead to structure-based 
drug design aimed at inhibition of cancer metastases due to AFAP-110 activation of 
Src.  

 
MEDI 92 Discovery of potent small molecule inhibitors of the MDM2-p53 
interaction through pharmacophore-based and structure-based database 
screening  
Yipin Lu, Zaneta Nilolovska-Coleska, Su Qiu, Sanjeev Kumar, Wei Gao, Xueliang 
Fang, Dongguang Qin, and Shaomeng Wang, Comprehensive Cancer Center and 
Departments of Internal Medicine, Pharmacology and Medicinal Chemistry, The 
University of Michigan, 1500 E. Medical Center Dr, CCGC/3316, Ann Arbor, MI 
48109, yipinl@umich.edu  



 

 

Inhibition of the Mdm2-p53 interaction is an attractive strategy for anti-cancer 
therapy. Here we have presented the results of discovering small molecule inhibitors 
of the MDM2-p53 interaction by virtual database screening. Two approaches, a 
receptor-based virtual screening and an integrated approach that incorporates both 
the ligand-based pharmacophore mining and the receptor-based screening by 
docking, were used to screen the NCI database. Our study leads to the identification 
of several classes of small molecules inhibitors of the MDM2-p53 interaction. One of 
the most potent hits binds to MDM2 with a Ki value of 120 nM and activates p53 in 
cancer cells with a mechanism of action consistent with targeting the MDM2-p53 
interaction. Our modeling studies suggest that these potent non-peptide inhibitors 
mimic three p53 residues critical in the binding to MDM2. An analysis of our virtual 
screening results suggest that pharmacophore-based and structure-based virtual 
screening approaches are complementary to each other and the integration of these 
two approaches can maximize the likelihood to discover high-quality lead 
compounds.  

 
MEDI 93 MDM2 inhibitory peptides: Side chains cyclization as a method of 
stabilization of the biologically active helical conformation  
Krzysztof Krajewski1, Zaneta Nikolovska-Coleska2, Shaomeng Wang2, and Peter P. 
Roller1. (1) Laboratory of Medicinal Chemistry, National Cancer Institute, National 
Institutes of Health, Boyles Street, Bldg 376, Frederick, MD 21702-1201, 
krajewsk@helix.nih.gov, (2) Comprehensive Cancer Center and Departments of 
Internal Medicine, Pharmacology and Medicinal Chemistry, The University of Michigan  

The p53 tumor suppressor protein regulates cell proliferation by induction of growth 
arrest or apoptosis in response to DNA damage. In many cancer cells p53 is 
deactivated by binding to the MDM2 oncoprotein. The disruption of the p53/MDM2 
protein-protein interaction is therefore an attractive approach for cancer therapy. 
The X-ray structures of the amino-terminal domain of MDM2 bound to inhibitory 
peptides (p53 sequence fragment and an analog, PDB#: 1YCR and 1T4F) revealed 
that MDM2 has a deep hydrophobic cleft on which the inhibitory peptides binds as 
amphipathic α-helixes. We designed several analogs of p53 sequence in which the 
side chains of amino acids in positions i and i+4 or i and i+3 are covalently linked 
(cyclizations or bicyclizations via amide or thioether bonds formation) to stabilize the 
active helical conformations. We will present the synthesis, conformational studies, 
and inhibitory activity assay results for these peptides. We observed (CD 
spectroscopy) a stabilization of the ordered conformations after cyclization of the 
peptides. The most potent cyclic peptides have the Ki values below 10nM.  

 
MEDI 94 Design, synthesis and evaluation of spirooxindoles as potent and 
specific non-peptide small-molecule inhibitors of the MDM2-p53 interaction  
Dongguang Qin1, Ke Ding1, Guoping Wang1, Zaneta Nikolovska-Coleska1, Yipin Lu1, 
Su Qiu1, Sanjeev Kumar1, Wei Gao1, Jeanne Stuckey2, Krzysztof Krajewski3, Peter 
Roller3, and Shaomeng Wang1. (1) Comprehensive Cancer Center and Departments 
of Internal Medicine, Pharmacology and Medicinal Chemistry, The University of 
Michigan, CCGC 3110, 1500 E. Medical Center Dr, Ann Arbor, MI 48109, Fax: 734-
647-9647, dqin@med.umich.edu, (2) Life Sciences Institute, The University of 
Michigan, (3) Laboratory of Medicinal Chemistry, National Cancer Institute, National 
Institutes of Health  



 

 

The tumor suppressor p53 plays a central role in the regulation of cell cycles, 
apoptosis, and DNA repair and is an attractive molecular target for cancer therapy. 
Human MDM2 onco-protein is a potent cellular inhibitor of p53 through direct binding 
to p53. Reactivation of the p53 function by disruption of the MDM2-p53 interaction 
using a non-peptide small-molecule inhibitor is now recognized as a new and 
promising strategy for anticancer drug design. Our laboratory has previously 
reported the de novo design of spirooxindoles as potent, non-peptide small-molecule 
inhibitors of the MDM2-p53 Interaction. Herein, we wish to present our further 
design, synthesis and optimization of spirooxindoles as a class of novel, potent and 
specific small-molecule inhibitors of the MDM2-p53 Interaction. Our most potent 
inhibitors bind to human MDM2 protein with a binding affinity 1000-times more 
potent than the natural p53 peptide, representing arguably the most potent small-
molecule inhibitors of the MDM2-p53 reported to date. They are highly effective in 
activation of p53 function, and in inhibition of cell growth and induction of apoptosis 
in cancer cells with wild-type p53 status. Importantly, they have excellent specificity 
over cancer cells with mutated/deleted p53 and show a minimal toxicity to normal 
cells. Hence, these spirooxindoles represent promising lead compounds for further 
evaluation as a new class of anticancer therapy for the treatment of approximately 
50% of human cancers, which retain p53 wild-type status.  

 
MEDI 95 Apoptotic pathway induced by HA 14-1, a small-molecule 
antagonist for Bcl-2 protein  
Chengguo Xing, Jignesh M Doshi, Defeng Tian, and Sadiya N Addo, Department of 
Medicinal Chemistry, University of Minnesota, 8-101 WDH, 308 Harvard ST SE, 
Minneapolis, MN 55455, Fax: 612-624-0139, xingx009@umn.edu  

HA 14-1 is one of the first small-molecule antagonists identified for Bcl-2 protein - a 
protein generally over-expressed in malignancies that accounts for the development 
of tumorigenesis and the drug resistance to chemotheraphy. As expected, HA 14-1 
can eliminate tumor cells that over-express Bcl-2 protein through apoptosis and 
sensitize tumor cell lines to various chemotherapies. However, there is little evidence 
that HA 14-1 directly targets Bcl-2 protein for its bioactivity and the exact 
mechanisms of apoptotic induction/chemo-sensitization have not been fully explored 
as well. In this presentation, we will present the structure-activity relationship 
evidence that supports HA 14-1 as an antagonist for Bcl-2 protein and discuss the 
apoptotic pathway HA 14-1 induces in vitro and the mechanism of chemo-
sensitization by HA 14-1.  

 
MEDI 96 Pharmacophore- and structure-based approaches to the 
development of small molecule inhibitors for Bcl-2 family proteins and MAP 
kinases  
Xiyun Zhang, Michele F. Rega, Jui-Wen Huang, John Stebbins, Barbara Becattini, 
and Maurizio Pellecchia, Infectious and Inflammatory Disease Center, Burnham 
Institute for Medical Research, Pellecchia Lab, Building 10, Room 2804, 10901 North 
Torrey Pines Road, La Jolla, CA 92037, xiyun@burnham.org  

We will discuss general virtual screening strategies based on the combination of 
pharmacophore-based drug design and structure-based drug design for addressing 
the challenges inherent in the discovery of small molecule inhibitors for Bcl-xL and 
JNK. Developing small molecules that inhibit these targets is widely considered to be 



 

 

difficult, owing to the challenges involved in modulating protein–protein interactions 
(Bcl-xL) and in obtaining selective ATP mimics (JNK). Prospective hits were identified 
by virtual screening large compound libraries and several were verified as potential 
drug leads in the following-up experimental tests. These results suggest that our 
simple approaches may be used to discover inhibitors of several therapeutically 
relevant protein targets.  

 
MEDI 97 Design, synthesis and evaluation of a new class of potent and cell-
permeable small molecule inhibitors of Bcl-2 and Mcl-1  
Guozhi Tang1, Ke Ding2, Jie Guo1, Zaneta Nikolovska-Coleska2, Chao yie Yang1, 
Renxiao Wang1, Jianting Long1, Su Qiu2, Sanjeev Kumar2, Wei Gao2, Jeanne 
Stuckey3, Krzysztof Krajewski4, Sheng Jiang5, Peter P. Roller5, and Shaomeng Wang2. 
(1) Departments of Internal Medicine and Medicinal Chemistry, University of 
Michigan, 1500 E. Medical Center Dr, Ann Arbor, MI 48109-0934, Fax: 734-647-
9647, tanggle@med.umich.edu, (2) Comprehensive Cancer Center and Departments 
of Internal Medicine, Pharmacology and Medicinal Chemistry, The University of 
Michigan, (3) Life Sciences Institute, The University of Michigan, (4) Laboratory of 
Medicinal Chemistry, National Cancer Institute, National Institutes of Health, (5) 
Laboratory of Medicinal Chemistry, National Cancer Institute, NIH  

Anti-apoptotic Bcl-2 proteins, including Bcl-2 and Mcl-1 are attractive molecular 
targets for the design of a new class of anticancer therapy aiming at promoting 
apoptosis in cancer cells. These anti-apoptotic proteins inhibit apoptosis in cells 
through hetero-dimerization with pro-apoptotic Bcl-2 members such as Bid, Bim and 
Bad proteins. In this presentation, we wish to describe the design, synthesis, 
biochemical and biological evaluation of a new class of small-molecule inhibitors 
targeting multiple anti-apoptotic Bcl-2 members. These small-molecule inhibitors 
bind to Bcl-2 and Mcl-1 proteins with low nanomolar affinities and are highly effective 
in induction of apoptosis in cancer cells on their own. They represent promising lead 
compounds for further extensive evaluations in vitro and in vivo.  

 
MEDI 98 Structure-based discovery of small molecule inhibitors of XIAP  
Yipin Lu, Zaneta Nilolovska-Coleska, Su Qiu, and Shaomeng Wang, Comprehensive 
Cancer Center and Departments of Internal Medicine, Pharmacology and Medicinal 
Chemistry, The University of Michigan, 1500 E. Medical Center Dr, CCGC/3316, Ann 
Arbor, MI 48109, yipinl@umich.edu  

The X-linked inhibitor of apoptosis protein (XIAP) is a potent cellular inhibitor of 
apoptosis by directly binding to multiple caspases. XIAP is overexpressed in the 
majority of the NCI 60 cancer cell lines and human cancer tissues and is an 
attractive molecular target for the design of anticancer therapy. XIAP inhibits 
apoptosis, at least in part by binding to caspase-9 and Smac protein through its BIR3 
domain. The interaction between XIAP BIR3 domain and caspase-9/Smac is 
mediated by a small and well-defined binding groove in XIAP and only four residues 
in caspase-9/Smac. Targeting the interaction between XIAP BIR3 domain/caspase-
9(Smac) is a promising therapeutic strategy for anticancer drug design. Using an 
integrated pharmacophore-based and structure-based 3D-database screening 
strategy, we have discovered several classes of non-peptide, small molecule 
inhibitors of XIAP. Among them, SMXI-331, SMXI-345 and SMXI-312 were shown to 
bind XIAP BIR3 protein with an affinity similar to that of the natural Smac peptide in 



 

 

a fluorescence polarization-based binding assay. SMXI-345 inhibits cell growth in 
MDA-MB-231 human breast cancer cell line and induces apoptosis in MDA-MB-231 
cells in a dose-dependent manner, representing a promising lead compound for 
further optimization.  

 
MEDI 99 Theoretical design of a novel series of enediynes containing metal 
center  
Edyta M. Brzostowska and Roald Hoffmann, Department of Chemistry and 
Chemical Biology, Cornell University, Baker Laboratory, Ithaca, NY 14853, Fax: 607-
255-5707, emb74@cornell.edu  

Enediynes, such as calicheamicins were found to be powerful antitumor antibiotics. 
The biological activity of enediynes is associated with the presence of acetylenic and 
olefinic linkages appears to be based on Bergman cyclization. The Bergman 
cyclization yields a 1,4-dehydrobenzene diradical from an enediyne molecule. The 
rate of Bergman cyclization depends on the distance d between the acetylenic 
termini. The distance d required for Bergman cyclization to occur spontaneously is d 
< 3.34Å. In DNA-containing environments the formation of the diradical is followed 
by the abstraction of hydrogen atoms from DNA sugar-phosphate residues, leading 
to scission of the doubly stranded biopolymer and cell death. The powerful antitumor 
activity of enediynes is associated with high cytotoxicity to the normal cells limiting 
their clinical applications. Nevertheless, enediynes, properly constructed, and with 
their activity tuned, are promising candidates for treating certain forms of cancer. 
We have designed a new series of metallaenediynes 1, 2, 3 and 4 by introduction of 
metal fragments MLn at various positions of the enediyne. The work reported herein 
describes our computations of the Bergman cyclization of four metallaenediynes 1, 2, 
3 and 4 and provides evidence that the Bergman cyclization of 1 is a promising lead, 
suggesting a route towards a generation of a new family of organometallic enediynes 
and the manipulation of their biochemical properties.  

 

 
MEDI 100 Indenopyrazoles: Potent, broad-spectrum cyclin dependent 
kinase inhibitors  
Christopher J. Oalmann1, Nick Bockovich1, Maureen Caligiuri2, Faith Kaplan2, 
Jianxing Huang1, Arthur Kluge1, Lou Lamphere3, Mohamud Mohamud1, Judson 
Richard1, Ram Siya4, Katya Tsaioun5, Shaoshan Wang3, and Zhonggou Wang1. (1) 
Dept. of Chemistry, GPC Biotech, Inc, 610 Lincoln St., Waltham, MA 02451, Fax: 
781-890-9005, cjoalmann@yahoo.com, (2) Dept. of Cell Biology, GPC Biotech, Inc, 



 

 

(3) Dept. of Pharmacology, GPC Biotech, Inc, (4) Dept. of Chemistry, Surface Logix, 
(5) Dept. of Analytical Chemistry, Apredica, Inc  

The cyclin dependent kinases (Cdk) are a family of at least nine Ser/Thr protein 
kinases. Regulatory subunits called cyclins (Cyc) bind specific Cdk partners to form 
activated Cdk/Cyc complexes. These activated complexes play important roles in cell 
cycle control, transcription, and apoptosis. Cdk4/CycD1, Cdk2/CycE, Cdk2/CycA, and 
Cdk1/CycB have been identified as key regulators of the eukaryotic cell cycle. 
Defects in cell cycle machinery can lead to unregulated cell proliferation, and it has 
been shown that unregulated Cdk activity is a common feature of tumor 
development. Inhibitors of the Cdk/Cyc complexes would be expected to behave as 
cytostatic/cytotoxic agents for the treatment of cancer. This presentation describes 
the synthesis and SAR of a series of indenopyrazoles as broad-spectrum, potent 
inhibitors of the cyclin dependent kinases. The leading candidates that we have 
identified, RGB-286199 and RGB-286638, show potential for clinical activity.  

 

 
MEDI 101 Discovery of PF-371989: A novel Tie2 kinase inhibitor  
Susan LaGreca1, Joel T. Arcari1, Gary Borzillo1, Michael J Chen1, Tracey Clark1, 
Bruce Cohen1, Marcus Ewing1, William M. Hungerford2, Catherine Soderstrom1, 
Shefali Kakar1, Aaron Kanter1, Lissie Knauth1, Yong Lu1, Luis Martinez-Alsina1, 
Matthew A Marx1, Nandini Patel1, Carl Thompson1, Norma Tom1, Matt Wessel1, and 
Patrick W Vincent1. (1) Pfizer Global Research and Development, Pfizer Inc, Eastern 
Point Road, Groton, CT 06340, susan.d.lagreca@pfizer.com, (2) Pfizer Global 
Research and Development, Pfizer. Inc  

The Tie family of receptor tyrosine kinases plays a crucial role in the development 
and function of endothelial tissues. Genetic studies have revealed specific roles for 
the Tie2 receptors (e.g. Tie1 & Tie2) and their ligands (angiopoietins) in promoting 
the survival, maturation and functional integrity of the vasculature. Ang 1 specifically 
induces tyrosine phosphorylation of Tie2, whereas Ang2, a second ligand for the Tie2 
receptor, is a naturally occurring antagonist for Ang1, blocking its ability to induce 
Tie2 tyrosine kinase activity in endothelial cells. Inhibition of Tie2 is expected to 
disrupt angiogenesis and tumor growth via inhibition of vascular modeling. The goal 
of this project is to develop small molecule Tie2 inhibitors for the treatment of 
cancer.  

In an effort to develop a novel chemical series, we designed the (4-amino-7H-
pyrrolo[2,3-d]pyrimidin-5-yl)(phenyl)methanone template as a new scaffold for Tie2 
inhibition. Our initial efforts focused on the elucidation of the structure-activity 
relationships of the pyrrolopyrimidine series with the goal of enhancing potency and 
selectivity. This led us to the 5-keto-pyrrolopyrimidine series with either a 
sulfonamide or urea linker. Both series have moderate to high extraction ratios, 



 

 

possible due to the metabolically labile N7 tail and/or the lipophilic nature of these 
series.  

 

 
MEDI 102 Synthetic approaches to novel analogs of Tie-2 kinase inhibitors  
Joel T. Arcari, Michael J Chen, William Hungerford, Nandini Patel, Matthew A Marx, 
Susan LaGreca, Luis Martinez-Alsina, Matthew Wessel, Stephen Anderson, Jon 
Bordner, Gary Borzillo, Tracey Clark, Bruce Cohen, Marcus Ewing, Catherine 
Soderstrom, Shefali Kakar, Aaron Kanter, Lissie Knauth, Carl Thompson, Norma 
Tom, Ivan Samardjiev, and Patrick W Vincent, Pfizer Global Research and 
Development, Pfizer Inc, Eastern Point Road, Groton, CT 06340  

The Tie family of receptor tyrosine kinases plays a crucial role in the development 
and function of endothelial tissues. Genetic studies have revealed specific roles for 
the Tie-2 receptors (Tie-1 & Tie-2) and their ligands (angiopoietins) in promoting the 
survival, maturation and functional integrity of the vasculature. The goal of the 
project is to identify a small molecule kinase inhibitor of Tie-2 for the treatment of 
cancer. Initial efforts focused on the synthesis of a novel series of pyrrolopyrimidine 
Tie-2 inhibitors with good potency and selectivity. This led to the discovery of the (4-
amino-7H-pyrrolo[2,3-d]pyrimidin-5-yl)(phenyl)methanone series. The synthesis and 
SAR of this class of molecules will be described.  

 
MEDI 103 Design and synthesis of selective Tie-2 inhibitors  
Nandini Patel1, Joel T. Arcari1, Gary Borzillo1, Michael J Chen1, Tracey Clark1, Bruce 
Cohen1, Marcus Ewing1, William M. Hungerford2, Shefali Kakar1, Aaron Kanter1, Lissie 
Knauth1, Susan LaGreca1, Yong Lu1, Luis Martinez-Alsina1, Matthew A Marx1, 
Catherine Soderstrom1, Carl Thompson1, Norma Tom1, and Matt Wessel1. (1) Pfizer 
Global Research and Development, Pfizer Inc, Eastern Point Road, Groton, CT 06340, 
(2) Pfizer Global Research and Development, Pfizer. Inc  

The Tie family of receptor tyrosine kinases plays a crucial role in the development 
and function of endothelial tissues. Genetic studies have revealed specific roles for 
the Tie-2 receptors (Tie-1 & Tie-2) and their ligands (Angiopoietins) in promoting the 
survival, maturation and functional integrity of the vasculature. Tie-2 has attracted 
attention as an anticancer drug discovery target, based in part on higher levels of 
Tie-2 signaling in the vasculature of tumors. Moreover, experimental inhibition of 
Tie-2 signaling is inhibitory to the growth of human and rodent tumors in mice. Due 
to the interest in this important cancer target, efforts at Pfizer have been invested in 
the discovery of Tie-2 inhibitors. Our goal is to develop small molecule Tie-2 
inhibitors with good potency and selectivity for the treatment of cancer. This led to 



 

 

the discovery of the (4-amino-7H-pyrrolo[2,3-d]pyrimidin-5-yl)(phenyl)methanone 
series with either a urea or sulfonamide linker. This poster will describe the synthesis 
and in vitro SAR data for the (pyrrolopyrimidine) series of compounds.  

 
MEDI 104 Synthesis, structure-activity relationships, and mechanism of 
action of novel indirubin derivatives as potent anti-proliferative agents with 
CDK2 inhibitory activities  
Yong-Chul Kim1, Isak Im1, Soo Jung Choi1, Eun Sil Lee1, and Sang Kook Lee2. (1) 
Department of Life Science, Gwangju Institute of Science and Technology, 1 Oryong-
dong, Buk-gu, Gwangju 500-712, South Korea, Fax: +82-62-970-2484, 
yongchul@gist.ac.kr, (2) School of Pharmacy, Ewha Womans University  

Oncogenic alterations of cyclins, cyclin dependent kinases (CDKs) and other 
upstream regulators of retinoblastoma (Rb) protein as the important components of 
cell cycle, occur in a variety of human tumors. Recently, CDK2 or cyclin E1/E2 
deficient cells were reported to proliferate normally without centrosome duplication 
defect, which evoke strong encouragement for the therapeutic intervention to 
develop CDK inhibitors as potential pharmacological agents to treat proliferative 
diseases such as cancer. Indirubin has been known as a CDK inhibitor competing 
with ATP for binding to the catalytic site of cyclin-dependent kinases (CDKs). A series 
of novel indirubin analogs were synthesized and evaluated for antiproliferative and 
CDK2 inhibitory activities. Among the indirubin derivatives tested in the growth 
inhibitions against several human cancer cell lines, 5-nitro, halide, and bulky group 
containing acylamino substituted analogs showed high anti-proliferative effects. 
Selected analogs showing potent anti-proliferative activities were evaluated in CDK2 
enzyme assay resulted in different profile of the inhibitory activities, which could be 
explained by the analysis through molecular docking study of each indirubin analog 
with CDK2 crystal structure. Additional studies for the mechanism of anti-
proliferative activity of a potent indirubin analog against human lung cancer cells 
showed that the analog arrested cell cycle progression at the G2/M phase and 
induced apoptosis via p53- and mitochondria-dependent pathway.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
MEDI 105 Discovery and optimization of potent ACK1 inhibitors – Part I: 4-
Amino substitution is important for potency improvement  
Jinqian Liu, Rajiv Sharma, Sarah Lively, Simon Burkitt, Andrew Clase, Chris 
Farthing, XianYun Jiao, David Kopecky, Frank Kayser, Stephen Shuttleworth, Martin 
Harrison, Paul Faulder, Shyun Li, Holger Wesche, Rommel Mallari, Ellyn Farrelly, 
Shou-Hua Xiao, Jinsong Liu, Zhulun Wang, and Juan Jaen, Amgen Inc, 1120 
Veteran's Boulevard, South San Francisco, CA 94080, Fax: 650-244-2015  

ACK1 (Activated Cdc42Hs Associated Tyrosine Kinase), a non-receptor tyrosine 
kinase is frequently amplified in human tumors. Overexpression of ACK1 in cancer 
cell lines appeared to increase the invasive phenotype of cells both in vitro and in 
vivo, which resulted in increased mortality in a mouse model of metastasis. Hence 
ACK1 is a potential target for developing anti-metastatic cancer therapeutics. High 
throughput screening identified a series of furanopyrimidine derivatives as ATP 
competitive inhibitors of ACK1. This poster will describe the optimization efforts that 
led to the discovery of potent ACK1 inhibitors exemplified by 1, Ki = 10 nM. 
Application of X-ray crystallography studies in the optimization efforts will also be 
described.  

 

 
MEDI 106 Discovery and optimization of potent ACK1 inhibitors – Part II: 
Structural modification of the furanopyrimidine core  
David Kopecky, Simon Burkitt, Andrew Clase, Ellyn Farelli, Chris Farthing, Paul 
Faulder, David Frenkel, Martin Harrison, Juan Jaen, XianYun Jiao, Frank Kayser, 
Shyun Li, Jinqian Liu, Jinsong Liu, Sarah Lively, Rajiv Sharma, Astrid Strelow, 
Edward van der Horst, Zhulun Wang, Holger Wesche, and Shou-Hua Xiao, Amgen 
Inc, 1120 Veterans Boulevard, South San Francisco, CA 94080, Fax: 650-244-2015, 
dkopecky@amgen.com  

ACK1 (activated Cdc42Hs associated tyrosine kinase), a non-receptor tyrosine 
kinase, is frequently amplified in human tumors. Overexpression of ACK1 in cancer 
cell lines appeared to increase the invasive phenotype of cells both in vitro and in 
vivo and resulted in increased mortality in a mouse model of metastasis. Hence 
ACK1 is a potential target for developing anti-metastatic cancer therapeutics. A 
number of changes to the original furanopyrimidine core structure were investigated, 
leading to the identification of the pyrrolopyrimidine scaffold as a suitable 
alternative. Guided by x-ray crystallographic data, cellular potencies for both 
scaffolds were improved by appropriate substitution of the 6-phenyl ring. In general, 
pyrrolopyrimidines exhibit higher levels of cell-based activity and smaller shifts in 



 

 

cellular potency in the presence of plasma proteins than the corresponding 
furanopyrimidines.  

 

 
MEDI 107 Discovery and optimization of potent ACK1 inhibitors – Part III: 
Selected 4-amino substitution affords very potent inhibitors  
Sarah Lively, Simon Burkitt, Mario Cardozo, Andrew Clase, Ellyn Farelli, Chris 
Farthing, Paul Faulder, Martin Harrison, Juan Jaen, XianYun Jiao, Frank Kayser, David 
Kopecky, Shyun Li, Jinqian Liu, Jinsong Liu, Rommel Mallari, Rajiv Sharma, Astrid 
Strelow, Edward van der Horst, Zhulun Wang, Holger Wesche, and Shou-Hua Xiao, 
Amgen Inc, 1120 Veteran's Boulevard, South San Francisco, CA 94080, 
slively@amgen.com  

ACK1 (activated Cdc42Hs associated tyrosine kinase), a non-receptor tyrosine kinase 
is frequently amplified in human tumors. Overexpression of ACK1 in cancer cell lines 
appears to increase the invasive phenotype of these cells both in vitro and in vivo 
and results in increased mortality in a mouse model of metastasis. Hence ACK1 is a 
potential target for developing anti-metastatic cancer therapeutics. Extensive SAR 
efforts lead to the discovery a series of potent pyrollo and furanopyrimidine derived 
ACK1 inhibitors. Here we discuss further optimization of these two series with the 
goal of improving potency and pharmacokinetic properties. These efforts led to the 
discovery of compound 1, a very potent ACK1 inhibitor (Ki = 0.3nM, cell based IC50 
= 22nM). We discuss the rationale for this improvement in potency using x-ray 
crystallographic data and show the full profile of compound 1.  

 

 
MEDI 108 A new binding mode for inhibitors in Src reminiscent of Gleevec in 
Abl  
Joel Renick1, Andrew McPherson1, Kathy Barrett1, Jianguo Cao1, Richard Fine2, 



 

 

Colleen Gritzen1, John Hood1, Xinshan Kang3, Chi Ching Mak1, Glenn Noronha1, Ved 
P. Pathak1, Richard Soll1, Ute Splittgerber1, and Binqi Zeng1. (1) TargeGen, Inc, 9380 
Judicial Drive, San Diego, CA 92121-3830, jrenick@targegen.com, (2) BioPredict, 
Inc, (3) Drug Discovery, BioPredict, Inc  

Canonical binding modes for ATP competitive inhibitors of Src have been established 
with a number of molecules (PD173955, AP23464, BMS-354825). The structural 
changes on activation of Src are well understood from the seminal work of Kuriyan. 
We propose an alternative mode of inhibitor binding not commonly found with well 
established ATP competitive inhibitors of Src. By exploiting an induced pocket 
between the C-helix and the DFG motif on the activation loop that is reminiscent of 
the binding mode of Gleevec in Abl, we discovered a novel series of Src inhibitors 
that were then optimized to low nM potency when assayed against the active form of 
Src. The design, SAR and novel binding mode will be presented.  

 
MEDI 109 Validation of novel binding interaction for tyrosine kinases via 
crystal structures of low nM Src inhibitors: Implications for structure based 
drug design  
Ved P. Pathak1, Andrew McPherson1, Kathy Barrett1, Jianguo Cao1, Richard Fine2, 
Colleen Gritzen1, John Hood1, Xinshan Kang3, Boris Klebansky2, Dan Lohse1, Chi 
Ching Mak1, Ismail Moarefi4, Glenn Noronha1, Joel Renick1, Richard Soll1, Ute 
Splittgerber1, Binqi Zeng1, and Hong Zhu1. (1) TargeGen, Inc, 9380 Judicial Drive, 
San Diego, CA 92121-3830, Fax: 858-678-0029, pathak@targegen.com, (2) 
BioPredict, Inc, (3) Drug Discovery, BioPredict, Inc, (4) Crelux GmbH  

Src over-expression is linked to a variety of human cancers, osteoporosis, stroke, 
myocardial infarction, vascular leak, and modulates signal transduction through 
multiple pathways, including EGFR, Her2/neu, PDGFR, FGFR, and VEGFR. Thus 
selective inhibition of Src might have significant therapeutic potential.  

As part of the Src program, TargeGen has targeted a unique binding opportunity 
present in the activated form of Src for hydrogen bonding interactions with Glu310 in 
the back of the family-specific hydrophobic pocket. Here we present modeling of 
activated Src, the design of inhibitors to interact with Glu310 in the active form of 
Src, validation via co-crystal structures of the compounds in active and inactive Src 
family enzymes, optimization, and SAR of this new series to obtain low nM inhibitors.  

 
MEDI 110 Synthesis of 3-(substituted-benzylidene)-1, 3-dihydro-indolin 
derivatives and investigation of their roles against human protein kinase 
CK2  
Sureyya Olgen, Pharmaceutical Chemistry, University of Ankara, Faculty of 
Pharmacy, Tandogan, Ankara 06100, Turkey, Fax: 90 312 2131081, 
olgen@pharmacy.ankara.edu.tr, Claudia Götz, Medicinal Biochemistry and Molecular 
Biology, Saarland University, and Joachim Jose, Bioanalytics, Institute for 
Pharmaceutical and Medicinal Chemistry, Heinrich-Heine University  

Protein kinases in general are thoroughly investigated drug targets and important 
targets for therapeutic intervention. Among the other members of the human 
kinome, protein kinase CK2 (casein kinase II) is a ubiquitous serine/threonine kinase 
that is typically found in tetrameric complexes consisting of two catalytic (alfa and/or 



 

 

alfa') and two regulatory beta subunits. Although there is growing evidence that 
beside the participation of CK2 in a complex series of cellular function it is also 
involved in cell viability, cell proliferation and neoplastic transformation. Despite the 
growing evidence on CK2 participation in malignant transformation and cancer, only 
few inhibitors of this enzyme are available at the moment. In the present study a 
series of 3-benzylidene-1, 3-dihydroindolin-2-thiones derivatives and the 
corresponding indolin-2-one congeners were synthesized and tested on inhibition of 
human recombinant protein kinase CK2 enzyme in vitro. It turned out, that 3-(4-
chlorobenzylidene)-1, 3-dihydro-indol-2-thione is a an active inhibitor of human CK 2 
with an IC50 value of 11,5 µM.  

 

 
MEDI 111 Synthesis and characterization of 2,4-diaryl-2,5-dihydropyrrole-2-
(3'phenol) inhibitors of the mitotic kinesin KSP  
Robert M. Garbaccio1, Edward S. Tasber1, Mark E. Fraley1, George D. Hartman1, 
Robert B. Lobell2, Carolyn A. Buser2, Weikang Tao2, Hans E. Huber2, Nancy E. Kohl2, 
Youwei Yan3, Lawrence C. Kuo3, Maricel Torrent4, Thomayant Prueksaritanont5, Cathy 
Shu5, and Donald Slaughter5. (1) Department of Medicinal Chemistry, Merck 
Research Laboratories, 770 Sumneytown Pike, P.O. Box 4, WP 14-1, West Point, PA 
19486-0004, Fax: 215-652-6345, (2) Department of Cancer Research, Merck 
Research Laboratories, (3) Department of Structural Biology, Merck Research 
Laboratories, (4) Molecular Systems, Merck Research Laboratories, (5) Department 
of Drug Metabolism, Merck Research Laboratories  

Kinesin Spindle Protein (KSP) is a mitotic kinesin which plays an essential role in the 
formation and maintenance of the mitotic spindle required during mitosis. Inhibition 
of KSP causes the collapse of the bipolar spindle, which subsequently induces mitotic 
arrest and apoptosis. Therefore, small molecule KSP inhibitors are regarded as 
potential, novel chemotherapeutics. This presentation covers the evolution of 
phosphate prodrug forms (e.g. Compound 1) of 2,4-diaryl-2,5-dihydropyrrole-2-
(3'phenol) KSP inhibitors. Issues including in vitro KSP inhibition, IKr potassium 
channel activity, and in vivo xenograph tumor studies are addressed. Synthesis and 
SAR of the phenol-bearing KSP inhibitors will be presented.  

 



 

 

 
MEDI 112 Synthesis and biological evaluation of (3Z)-3-quinolin-2(1H)-
ylidene-1,3- dihydro-2H-indol-2-one derivatives as novel vascular 
endothelial growth factor-2 tyrosine kinase inhibitors  
Kiyohiro Samizu, Hiroyuki Hisamichi, Akira Matsuhisa, Itsuro Shimada, Takanori 
Koike, Isao Kinoyama, Masahiko Hayakawa, Shunichiro Matsumoto, Nobuaki 
Taniguchi, Kiyoshi Yahiro, Naoko Katayama, Yukitaka Ideyama, Mayumi Yamano, 
Sadao Kuromitsu, Katsunori Tajinda, Nobuaki Amino, Minoru Okada, Makoto 
Takeuchi, and Mitsuaki Ohta, Drug Discovery Research, Astellas Pharma Inc, 21 
Miyukigaoka, Tsukuba, Ibaraki 305-8585, Japan, Fax: +81-29-854-1519, 
kiyohiro.samizu@jp.astellas.com  

Vascular endothelial growth factor (VEGF) and its receptor tyrosine kinase VEGFR2 
are key mediators of angiogenesis, which is an important step in tumor progression. 
Since VEGFR2 inhibitors can modulate angiogenic signal transduction, they can be 
used as antitumor agents with no cytotoxic effect. Although most of the VEGFR2 
inhibitors recently reported show potent in vitro activity, highly daily dose of these 
inhibitors are needed for suppression of a tumor growth in the in vivo model. We 
have designed and synthesized (3Z)-3-quinolin-2(1H)-ylidene-1,3- dihydro-2H-indol-
2-one derivatives, and identified YM-359445 as highly potent VEGFR2 inhibitor. The 
in vivo efficacy of YM-359445 was more potent than that of any other VEGFR2 
inhibitors that have been developed (ZD6474, CP-547632, CGP79798, SU11248, and 
AZD2171). The syntheses and biological activities of YM-359445 derivatives will be 
presented.  

 
MEDI 113 Synthesis and SAR of cyanoguanidine and nitroethylene 
containing thiophene carboxamides as c-Kit inhibitors  
Bijoy Panicker1, Andrew Crew1, Mark Bittner2, Linda Castaldo3, Arlindo Castelhano1, 
Andrew Cooke2, Dong Hanqing1, Andrew Garton3, Jennifer Kahler3, An-Hu Li1, Li Qiu1, 
Alun Smith1, Lawrence Tardibono1, Qinghua Weng1, and Tao Zhang1. (1) Cancer 
Chemistry, OSI Pharmaceuticals Inc, 1 Bioscience Park Drive, Farmingdale, NY 
11735, Fax: 631-845-5671, bijoy.panicker@osip.com, (2) In Vivo Pharmacology, OSI 
Pharmaceuticals Inc, (3) Cancer Biology, OSI Pharmaceuticals Inc  

c-Kit kinase is known as a major driver of mast cell leukemias, gastrointestinal 
stromal tumors and various other cancers. As a part of our drug discovery efforts to 
improve the cell potency and physicochemical properties of a thiophene 
carboxamides series of c-kit inhibitors, we explored the introduction of classic urea 
bioisosteres, cyanoguanidine and nitroethylene moieties into the areas of the 
molecule that molecular modeling indicated would provide efficient surface contact 
with the potential to reach the solvent exposed region of the protein. A series of such 
compounds were synthesized and evaluated in c-Kit biochemical and cell based 
kinase assays and found to have good potency. Some of the compounds were further 
progressed and evaluated in in-vivo mouse PK models. Synthesis, SAR, PK and other 
results are described in this presentation.  

 
MEDI 114 3-Amino benzo[d]isoxazoles as novel multitargeted receptor 
tyrosine kinase inhibitors  
Zhiqin Ji1, Asma A. Ahmed2, Daniel H. Albert1, Jennifer J. Bouska1, Peter F. 
Bousquet2, George A. Cunha2, Keith B. Glaser1, Eric F. Johnson1, Jun Guo1, Junling 



 

 

Li1, Patrick A Marcotte1, Maria D. Moskey2, Lori J. Pease1, Nirupama B. Soni1, Kent D. 
Stewart1, Paul Tapang1, Melinda S. Yates1, Steven K. Davidsen1, and Michael R. 
Michaelides1. (1) Global Pharmaceutical Research and Development, Abbott 
Laboratories, 100 Abbott Park Road, Abbott Park, IL 60064, zhiqin.ji@abbott.com, 
(2) Global Pharmaceutical Research and Development, Abbott Bioresearch Center  

Over-activation of receptor tyrosine kinases (RTKs) is associated with various human 
cancers. Interruption of RTK signaling pathways has proven to be a promising 
strategy in anticancer drug research. We have discovered that 3-amino 
benzo[d]isoxazoles potently inhibit KDR, FLT1, FLT3, FLT 4, CSF1R and cKIT with 
both enzymatic and cellular IC50 values below 100 nM. Selected compounds display 
promising pharmacokinetic profiles with high oral bioavailability. These compounds 
also exhibit excellent in vivo efficacy in blocking VEGF-mediated uterine edema and 
inhibiting the growth of human tumor xenografts (HT1080 ED75 < 20 mg/kg/day).  

 
MEDI 115 SAR of 3-(1H-Benzimidazol-2-yl)-1H-pyridin-2-one inhibitors of 
IGF-1R Kinase: Balancing oral exposure and Cyp inhibition  
Xiaopeng Sang1, Kurt Zimmermann1, Mark D. Wittman1, Mark G. Saulnier1, 
Upender Velaparthi1, David Langley2, David B. Frennesson1, Peiying Liu1, Joan 
Carboni3, Aixin Li3, Ann Greer3, Zheng Yang4, Praveen Balimane2, and Dolatrai M. 
Vyas1. (1) Discovery Chemistry, Bristol Myers Squibb Co, Pharmaceutical Research 
Institute, 5 Research Parkway, P.O. Box 5100, Wallingford, CT 06492, 
xiaopeng.sang@bms.com, (2) Computer-Assisted Drug Design, Bristol-Myers Squibb 
Pharmaceutical Research Institute, (3) Oncology Drug Discovery, Bristol Myers 
Squibb Co, Pharmaceutical Research Institute, (4) Department of Metabolism and 
Pharmacokinetics, Bristol Myers Squibb Pharmaceutical Research Institute  

Insulin-like growth factor 1 receptor (IGF-1R) mediated signaling is responsible for 
activation of two important pathways for tumor growth, the RAS/Raf/MAP kinase 
pathway (mitogensis) and the PI-3 kinase/Akt signaling pathway (anti-apoptosis). 
Epidemiological studies correlated increased levels of IGF-1 with an increased risk of 
developing colon, breast, prostate and lung tumors. This presentation will focus on 
the SAR of a series of 3-(1H-Benzimidazol-2-yl)-1H-pyridin-2-one based inhibitors of 
IGF-1R with respect to kinase potency, oral exposure and CYP inhibition.  

 
MEDI 116 Indolinone based phosphoinositide-dependent kinase-1 (PDK1) 
inhibitors: Design, synthesis and biological activity  
Damian O. Arnaiz1, Judi Bryant2, Yuo-Ling Chou1, Paul M. Hrvatin1, Imadul Islam1, 
Monica J. Kochanny1, Wheeseong Lee1, Gary B. Phillips1, Hongyi Yu3, Marc Adler1, 
Marc Whitlow1, Dao Lentz4, Mark A. Polokoff4, James M. Wu5, Daguang Zhu5, and 
Richard I. Feldman5. (1) Department of Chemistry, Berlex Biosciences, 2600 Hilltop 
Dr, Richmond, CA 94804, Fax: 510-669-4310, Damian_Arnaiz@Berlex.com, (2) 
Department Of Chemistry, Berlex Biosciences, (3) High Throughput Chemistry, 
GlaxoSmithKline, (4) Department of Pharmacology, Berlex Biosciences, (5) 
Department of Cancer Research, Berlex Biosciences  

The PI 3-Kinase/ PDK1/AKT signaling pathway plays a key role in cancer cell growth, 
survival, and tumor angiogenesis and represents a promising target for anti-cancer 
drugs. High-throughput screening using a PDK1 mediated AKT2 activation assay 
identified indolinone 1 (IC50 = 1.8 µM). Compound 1 blocked AKT activation in 



 

 

tumor cells in vitro and further testing determined that 1 was an inhibitor of PDK1. 
Optimization of the substituents on the oxindole ring and double bond led to BX-517 
which has single digit nanomolar activity against PDK1 and was selective against a 
panel of other kinases.  

 

 
MEDI 117 Indolinone based phosphoinositide-dependent kinase-1 (PDK1) 
inhibitors: Optimization of BX-517  
Imadul Islam1, Damian O. Arnaiz1, Greg Brown1, Judi Bryant2, Yuo-Ling Chou1, Paul 
M. Hrvatin1, Monica J. Kochanny1, Wheeseong Lee1, Gary B. Phillips1, Hongyi Yu3, 
Shendong Yuan1, Marc Adler1, Marc Whitlow1, Dao Lentz4, Mark A. Polokoff4, James 
M. Wu5, Jun Shen4, Janette Walters4, Elena Ho4, Babu Subramanyam4, Sandra L. 
Biroc4, Bruno Alicke4, Daguang Zhu5, and Richard I. Feldman5. (1) Department of 
Chemistry, Berlex Biosciences, 2600 Hilltop Dr, Richmond, CA 94804, Fax: 510-669-
4310, Imadul_Islam@berlex.com, (2) Department Of Chemistry, Berlex Biosciences, 
(3) High Throughput Chemistry, GlaxoSmithKline, (4) Department of Pharmacology, 
Berlex Biosciences, (5) Department of Cancer Research, Berlex Biosciences  

The PI 3-Kinase/ PDK1/AKT signaling pathway plays a key role in cancer cell growth, 
survival, and tumor angiogenesis and represents a promising target for anti-cancer 
drugs. We identified BX-517 as a potent inhibitor of PDK1. To optimize ADME and 
solubility properties of BX-517, we synthesized a series of analogs with solubilizing 
groups attached to the pyrrole ring (e.g. compound 1). We will show our strategy to 
improve solubility and how these improvements impacted the pharmacokinetic and 
cellular potency of PDK1 inhibitors.  

 

 
MEDI 118 Thieno[3,2-c]pyrazoles a new class of Aurora inhibitors  
Paola Vianello1, Simona Bindi1, Daniela Berta1, Alexander Cameron1, Matteo 
D'Anello1, Barbara Forte1, Valeria Pittalà1, Mario Varasi1, Juergen Moll2, Fulvia 
Roletto3, Patrizia Carpinelli2, Paola Storici4, Paolo Cappella2, and Daniele Fancelli1. (1) 
Department of Chemistry, Nerviano Medical Sciences, Viale Pasteur 10, Nerviano 
20014, Italy, paola.vianello@nervianoms.com, (2) Department of Cell Biology, 



 

 

Nerviano Medical Sciences, (3) Department of BioAssays, Nerviano Medical Sciences, 
(4) Department of Biotechnology, Nerviano Medical Sciences  

We have previously described novel series of Aurora and CDK2/cyclin A inhibitors, 
identified from the combinatorial expansion of the 3-amino-tetrahydropyrrolo[3,4-
c]pyrazole, a versatile scaffold designed to target the ATP pocket of protein kinases 
(JMC (2005), 48(8), 3080-3084). The strategy we followed was to include the 3-
aminopyrazole moiety within a bicyclic heterocycle endowed with multiple diversity 
points and amenable for rapid combinatorial expansion. Following this approach 
several novel templates for kinase inhibition have been explored, including the 3-
amino-1H-thieno[3,2-c]pyrazole-5-carboxylic acid, 3-amino-1H-furo[3,2-c]pyrazole-
5-carboxylic acid, and 3-amino-1H-thieno[2,3-c]pyrazole-5-carboxylic acid.In this 
paper we report on the solution and solid phase parallel chemistry used to expand 
thieno[3,2-c]pyrazole series which led to the identification of a promising lead 
compounds endowed with high potency in vitro in our antiproliferation assays.  

 
MEDI 119 Design and synthesis of target kinase inhibitor library  
Q. John Yu, CGeneTech, Inc, 7128 Zionsville Road, Indianapolis, IN 46268, 
jyu@cgenetech.com, and Faming Zhang, Department of Chemistry, Indiana 
University Bloomington  

A focused library has been designed and synthesized for targeting protein kinases. 
Based on a GSK3 inhibitor scaffold, an altered enzyme binding warhead has been 
proposed. Designed synthetic route allows for three points of diversity. Pyrimidine 
were chosen from CGeneTech in house building blocks library, and selected 
according to docking results. Indole aldehydes were designed de novo based on 
structure-based overlays with other kinase inhibitors and docking experiments. The 
full library was then docked to the GSK3 kinase and CDk2 structure using 
AutoDocker algorithm to ensure that binding modes consistent with the x-ray 
structure. The libraries are synthesized and tested against a kinase panel to 
determine potency and selectivity.  

 
MEDI 120 Influence of novel heterocyclic sidechains on the SAR of a series 
of 3-[6-(4-substituted-piperazin-1-yl)-4-methyl-1H-benzimidazol-2-yl]-1H-
pyridin-2-one inhibitors of the IGF-1R kinase  
David B. Frennesson1, Mark G. Saulnier1, Charles Struzynski1, David Langley2, 
Upender Velaparthi1, Peiying Liu1, Kurt Zimmermann1, Xiaopeng Sang1, Francis Y. 
Lee3, Joan Carboni3, Aixin Li3, Ann Greer3, Praveen Balimane2, Zheng Yang4, 
Chiehying Chang5, John Sack5, George L. Trainor6, Mark D. Wittman1, Dolatrai M. 
Vyas1, Ricardo Attar7, and Marco Gottardis3. (1) Discovery Chemistry, Bristol Myers 
Squibb Co, Pharmaceutical Research Institute, 5 Research Parkway, Wallingford, CT 
06492, Fax: 203-677-7702, david.frennesson@bms.com, (2) Computer-Assisted 
Drug Design, Bristol-Myers Squibb Pharmaceutical Research Institute, (3) Oncology 
Drug Discovery, Bristol Myers Squibb Co, Pharmaceutical Research Institute, (4) 
Department of Metabolism and Pharmacokinetics, Bristol Myers Squibb 
Pharmaceutical Research Institute, (5) Department of Macromolecular Structure, 
Bristol-Myers Squibb Pharmaceutical Research Institute, (6) Discovery Chemistry 
Department, Bristol-Myers Squibb Co, (7) Oncology Drug Discovery, Bristol Myers 
Squibb Co, Pharmaceutical Research Institute  



 

 

Signaling through the insulin-like growth factor I receptor (IGF-1R) results in the 
activation of two major downstream signaling cascades, the RAS/Raf/MAP kinase 
pathway (mitogenesis) and the PI-3 kinase pathway (anti-apoptosis). Binding of the 
IGF-I ligand to the extracellular ligand binding domain of the receptor results in 
receptor autophosphorylation and activation of the kinase activity. Epidemiological 
studies have shown that elevated IGF-I levels correlate with increased risk of 
developing colon, breast, prostate, and lung tumors. Thus antagonism of IGF-IR 
signaling is an appealing target for novel antitumor agents. In this context we have 
previously reported biology on our prototypical lead BMS-535924. In an ongoing 
effort toward further lead optimization we have identified a series of 3-[6-(4-
substituted-piperazin-1-yl)-4-methyl-1H-benzimidazol-2-yl]-1H-pyridin-2-ones 
employing novel heterocyclic sidechains. Among these several analogs have emerged 
as potent IGF-1R kinase inhibitors with in vivo antitumor activity in an IGF-1R-
dependent tumor model (IGF-1R Sal). Relevant chemistry and SAR will be presented.  

 
MEDI 121 Src inhibitors with sub nM VEGFR2 activity: Discovery and SAR  
Elena Dneprovskaia1, Andrew McPherson1, Kathy Barrett1, Jianguo Cao1, Richard 
Fine2, Colleen Gritzen1, John Hood1, Xinshan Kang3, Chi Ching Mak1, Glenn Noronha1, 
Ved P. Pathak1, Joel Renick1, Richard Soll1, and Binqi Zeng1. (1) TargeGen, Inc, 9380 
Judicial Drive, San Diego, CA 92121-3830, (2) BioPredict, Inc, (3) Drug Discovery, 
BioPredict, Inc  

TargeGen has developed a series of low nM Src inhibitors based on a novel template. 
During optimization it was found that the hydrophobic pocket of Src can undergo an 
induced conformational change to accomodate a number of groups extending deep 
into the pocket. This discovery was exploited to obtain compounds with low nM Src 
and VEGFR2 activity. Both VEGFR2 and Src have been shown to be therapeutic 
targets for reducing abnormal angiogenesis and pathologically increased vascular 
permeability. Thus the development of dual Src/VEGFR2 inhibitors may be beneficial 
for the treatment of diseases associated with angiogenesis and vascular permeability 
such as cancer, diabetes, rhematoid arthritis, autoimmune diseases, acute 
inflammation and neovascular diseases of the eye, i.e. acute macular degeneration 
(AMD), diabetic macular edema (DME) and diabetic retinopathy (DR). Here TargeGen 
presents the discovery, optimization and SAR of the dual Src/VEGFR2 inhibitors with 
low to sub nM activity.  

 
MEDI 122 Synthesis and SAR of novel inhibitors of the MLK family  
Matthew Curry1, Thelma S. Angeles1, George Gessner2, Diane E. Gingrich3, Robert 
L. Hudkins4, Jean Husten2, Teresa O'Kane2, Bethann McKenna1, and Allison Zulli3. (1) 
Medicinal Chemistry, Cephalon Inc, 145 Brandywine Parkway, West chester, PA 
19380, Fax: 610-738-6643, mcurry@cephalon.com, (2) Department of Biochemistry, 
Cephalon, Inc, (3) Department of Medicinal Chemistry, Cephalon, Inc, (4) Medicinal 
Chemistry, Cephalon, Inc  

Alzheimer's disease is a devastating disease affecting millions of people worldwide 
for which there is still a huge unmet medical need. AD is marked by a gradual 
destruction of brain cells leading to a progressive decline in mental function. The 
mixed lineage kinase (MLK) family is a potential therapeutic target in diseases such 
as Alzheimer's and other neurodegenerative disorders. Since the MLK family is 
involved in regulation of the c-Jun amino terminal cascade (JNK), a cascade that is 



 

 

implicated in neuronal cell death, agents that intervene in the MLK family could have 
a therapeutic benefit by preventing loss of nerve tissue. CEP-1347, a semi-synthetic 
derivative of the indolocarbazole based kinase inhibitor K-252a, is an agent that 
targets the JNK pathway and has been clinically investigated. A series of 
dihydronapthyl carbazole analogs were prepared as pan-MLK inhibitors for the 
treatment of neurodegenerative diseases such as Parkinson's or Alzheimer's. The 
synthesis and SAR exploring positions R3, R14 and R10 of the dihydronapthyl 
carbazoles will be presented.  

 

 
MEDI 123 Design, synthesis and structure activity relationship within a 
series of 4-amino-thienopyridines, dual KDR/FGFR tyrosine kinase inhibitors  
Y. Chen1, K. Luk1, T Flynn1, L. McDermott1, Omar Morales2, P. Rossman1, M. 
Simcox3, S-S. So1, P Wovkulich1, H. Yang3, and Z. Zhang1. (1) Discovery Chemistry, 
Hoffmann-La Roche Inc, 340 Kingsland Street, Nutley, NJ 07110, 
yi.chen@roche.com, (2) Discovery Chemistry, Hoffmann-La Roche, Inc, (3) 
Discovery Oncology, Hoffmann-La Roche Inc  

KDR and FGFR-1 are receptors for the angiogenesis promoting growth factors VEGF-
A, -C, -D and -E and bFGF, respectively. Both receptor tyrosine kinases are key 
regulators of tumor angiogenesis, a process that is essential for tumor growth. Small 
molecule inhibitors of KDR and FGFR with a variety of molecular cores have been 
demonstrated to inhibit angiogenesis and tumor growth and to reduce metastatic 
potential in preclinical models. Molecular modeling of the ATP binding pocket of KDR 
suggested that a properly derivatized 4-amino-thienopyridine could be a new series 
of KDR/FGFR inhibitors. Such a series of 4-amino-thienopyridines was then designed 
and synthesized to study the structure activity relationship. These compounds 
showed excellent activity in the biochemical assays for kinase activity and in growth-
factor stimulated HUVEC proliferation assays. The SAR of this series will be 
discussed.  

 
MEDI 124 Design and synthesis of potent small-molecule inhibitors of Stat-3  
Jianyong Chen1, Zaneta Nikolovska-Coleska1, Cindy Gomez1, Chao-Yie Yang1, Wei 
Gao1, Krzysztof Krajewski2, Sheng Jiang2, Peter Roller2, and Shaomeng Wang1. (1) 
Department of Internal Medicine, University of Michigan, 1500 E. Medical Center 
Drive, Ann Arbor, MI 48109, Fax: 734-647-9647, jiachen@umich.edu, (2) Laboratory 
of Medicinal Chemistry, National Cancer Institute, National Institutes of Health  

Signal Transducer and Activator of Transcription 3 (Stat-3) is a member of the signal 
transducer and activator of transcription (STAT) family of transcription factors that 
relate signals from extracellular signaling protein receptors on the plasma membrane 
directly to the nucleus. Stat-3 is constitutively activated in several types of human 



 

 

cancer, including prostate, breast and head-neck cancer cells and is an attractive 
new molecular target for the design of new anticancer drugs. We have designed and 
synthesized a series of small-molecule inhibitors of Stat-3. The most potent inhibitor 
was determined to have a Ki value of 5 nM to Stat-3 in our fluorescence-polarization-
based binding assay and represents a promising compound for further optimization. 
We wish to present the design, synthesis and biochemical testing of these novel 
Stat-3 inhibitors.  

 
MEDI 125 Design, synthesis, and biological activity of 5,10-dihydro-
dibenzo[b,e][1,4]diazepin-11-one based potent, and selective Chk-1 
inhibitors  
Le Wang1, Gerard M. Sullivan2, Laura Hexamer3, Lisa A. Hasvold3, Reema Thalji3, 
Magdalena Przytulinska3, Zhi-Fu Tao3, Gaoquan Li3, Zehan Chen3, Zhan Xiao3, Wen-
Zhen Gu3, John Xue3, Mai-Ha Hui3, Philip Metra3, Peter Kovar3, Haiying Zhang3, 
Chang Park3, Kent Stewart3, Hing Sham4, Thomas Sowin3, Saul Rosenberg5, and 
Nan-Horng Lin1. (1) R47B, Cancer Research, GPRD, Abbott Laboratories, 100 Abbott 
Park Rd., Abbott Park, IL 60064-6101, Fax: 847-935-5165, le.wang@Abbott.com, 
(2) Cancer Research, Dept. R47B, Abbott Laboratories, (3) R47B, Cancer Research, 
GPRD, Abbott Laboratories, (4) Target and Lead Discovery, GPRD, Abbott 
Laboratories, (5) R460, Cancer Research, GPRD, Abbott Laboratories  

Checkpoint kinase 1 (Chk-1) is a regulator that is closely involved in the cell cycle. 
Activation of Chk-1, resulting from DNA damaging agents or ionic irradiation, allows 
cancer cells rest in S and G2 checkpoints for DNA repair. In contrast, normal cells 
can depend on G1 checkpoint arrest to repair their damaged DNA. It is rationalized 
that the inhibition of Chk-1 would abrogate S/M or/and G2/M checkpoint so that 
cancer cells would enter mitosis prematurely with damaged DNA, eventually leading 
to cell death. Thus, Chk-1 inhibitor may be useful in cancer therapy as sensitizing 
agents. We have identified a novel 5,10-dihydro-dibenzo[b,e][1,4]diazepin-11-one 
series as potent and selective Chk-1 inhibitors. Details of the structure-based design, 
synthesis, SAR study, and X-ray co-crystal structures will be presented.    

   

 

 
MEDI 126 Discovery of tricyclic pyrazoles as potent checkpoint-1 kinase 
inhibitors  
Yunsong Tong1, Akiyo Claiborne2, Zhi-Fu Tao3, Peter Kovar3, Chang Park3, Zehan 
Chen3, R. Bruce Credo4, Kent D. Stewart5, Haiying Zhang1, Saul Rosenberg6, Hing L. 
Sham5, Thomas Sowin3, and Nan-Horng Lin7. (1) R47B, Cancer Research, GPRD, 
Abbott Laboratories, 100 Abbott Park Rd., Abbott Park, IL 60064-6101, 



 

 

yunsong.tong@abbott.com, (2) Abbott Laboratories, (3) Cancer Research, Global 
Pharmaceutical Research and Development, Abbott Laboratories, (4) D47B, Cancer 
Research, Pharmaceutical Product Division, Abbott Laboratories, (5) Global 
Pharmaceutical Research and Development, Abbott Laboratories, (6) R460, Cancer 
Research, GPRD, Abbott Laboratories, (7) D-47B, AP-10, Abbott Labs  

From high throughput screen hits with a tricyclic pyrazole core, we executed SAR 
studies and discovered two series of tricyclic pyrazole molecules (I & II) as potent 
inhibitors against checkpoint-1 (CHK-1) kinase. The most active compounds possess 
IC50 less than 1 nM. These inhibitors are capable of potentiating doxorubicin and 
abrogating G2/M checkpoint in cancer cell lines. We will present our SAR efforts 
leading to the potent inhibitors with focus on exploring key hydrogen bondings and 
substitutions on the phenyl ring of the tricyclic core. In addition, we will disclose the 
X-ray co-crystal structure of an inhibitor bound in the CHK-1 active site.  

 

 
MEDI 127 Development of substituted indolylindazoles as potent and 
selective Chek1 kinase inhibitors  
Justin T. Steen1, Mark E. Fraley1, Edward Brnardic1, George D. Hartman2, Youwei 
Yan3, Sanjieev Munshi4, Mari Ikuta4, Lawrence C. Kuo3, Constantine Kreatsoulas4, 
Michael Reilly5, Elizabeth Mahan5, Steve Stirdivant6, Bob Drakas6, Eileen Walsh6, 
Kelly Hamilton6, Carolyn Buser6, Keith Rickert6, Weikang Tao7, James Hardwick6, 
Xianzhi Mao6, Steve Beck6, Robert B. Lobell7, and Laura Sepp-Lorenzino6. (1) 
Department of Medicinal Chemistry, Merck & Co., Inc, Sumneytown Pike, West Point, 
PA 19486, (2) Department of Medicinal Chemistry, Merck Research Laboratories, (3) 
Department of Structural Biology, Merck Research Laboratories, (4) Department of 
Structural Biology, Merck & Co., Inc, (5) Drug Metabolism, Merck & Co., Inc, (6) 
Department of Cancer Research, Merck & Co., Inc, (7) Department of Cancer 
Research, Merck Research Laboratories  

Although effective, DNA damaging agents used in chemotherapy show little 
selectivity for killing tumor cells versus normal proliferating cells. Therefore, 
strategies targeting an increase in the therapeutic window of chemotherapeutics are 
warranted. In normal cells, DNA damage causes cell cycle arrest via tumor 
suppression protein p53 and through activation of checkpoint kinase Chek1, allowing 
for repair. In tumor cells that have impaired p53 function (50-70%) survival from 
DNA damage relies primarily on activation of Chek1. These cancers may be more 
vulnerable to Chek1 inhibition which results in abrogation of arrest, progression into 
mitosis with DNA damage and death through mitotic catastrophe and apoptotic 
pathways. In this way, Chek1 inhibitors have the potential to effectively synergize 
with DNA damaging agents during chemotherapy to increase efficacy and alleviate 
toxicity associated with such treatments. In this presentation we report the 
optimization of potency and selectivity of lead 1 through SAR development and X-ray 
crystallography. Specifically, indazole substitution at C-5 or C-6 was shown to be 
central in achieving high levels of Chek1 inhibitory activity. The triazole in 2 was 



 

 

found to bind in a unique mode in which a water molecule was displaced in the back 
pocket of Chek1 accounting for its excellent intrinsic potency.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
MEDI 128 Structure-based design, synthesis and biological evaluation of 
macrocyclic Chk1 Inhibitors  
Zhi-Fu Tao1, Le Wang1, Yunsong Tong1, Gaoquan Li1, Magdalena Przytulinska1, 
Gerard Sullivan1, Zehan Chen1, Zhan Xiao1, Wendy Gu1, John Xue1, Mai-Ha Bui1, 
Philip Merta1, Peter Kovar1, Haiying Zhang1, Chang Park1, Kent D. Stewart2, Hing L. 
Sham1, Thomas Sowin1, Saul H. Rosenberg1, and Nan-Horng Lin1. (1) Cancer 
Research, Global Pharmaceutical Research and Development, Abbott Laboratories, 
100 Abbott Park Road, Abbott Park, IL 60064, Fax: 847-9355165, Zhi-
Fu.Tao@abbott.com, (2) Global Pharmaceutical Research and Development, Abbott 
Laboratories  

Checkpoint kinase 1 (Chk 1) is a serine / threonine protein kinase and a key 
mediator in the DNA damage-induced checkpoint network. In response to DNA 
damage, normal cells are arrested in the G1 phase mediated by the p53 tumor 
suppressor, and p53-deficient cancer cells are arrested in the S or G2 phases to 
repair damaged DNA before progression into mitosis. When the G2 or S checkpoint is 
abrogated by the inhibition of Chk1, cancer cells undergo mitotic catastrophe and 
eventually apoptosis, whereas normal cells are still arrested in the G1 phase. Thus, 
Chk1 inhibitors can preferentially potentiate the efficacy of DNA damaging agents in 
cancer cells and have consequently emerged as a novel class of anticancer agents. 
Based on the co-crystal structure of diarylureas complexed with Chk1 and molecular 
modeling, we discovered macrocyclic ureas as a new class of Chk1 inhibitors. We 
herein present the design, synthesis and biological evaluation of macrocyclic Chk1 
inhibitors.  

 



 

 

 
MEDI 129 Development of substituted indolylquinolinones as potent Chek1 
kinase inhibitors  
Shaei Huang1, Rob Garbaccio1, Mark Fraley1, Justin T. Steen2, George Hartman1, 
Youwei Yan3, Sanjieev Munshi4, Mari Ikuta4, Lawrence Kuo5, Constantine 
Kreatsoulas1, Michael Reilly6, Elizabeth Mahan6, Steve Stirdivant7, Bob Drakas7, 
Eileen Walsh7, Kelly Hamilton7, Carolyn Buser7, Keith Rickert7, Weikang Tao8, James 
Hardwick7, Xianzhi Mao7, Steve Beck7, Rob Lobell9, and Laura Sepp-Lorenzino7. (1) 
Medicinal Chemistry, Merck & Co., Inc, Sumneytown Pike, West Point, PA 19486, 
Fax: 215-652-6345, shaei_huang@merck.com, (2) Department of Medicinal 
Chemistry, Merck & Co., Inc, (3) Department of Structural Biology, Merck Research 
Laboratories, (4) Department of Structural Biology, Merck & Co., Inc, (5) Structural 
Biology, Merck & Co., Inc, (6) Drug Metabolism, Merck & Co., Inc, (7) Department of 
Cancer Research, Merck & Co., Inc, (8) Department of Cancer Research, Merck 
Research Laboratories, (9) Cancer Research, Merck & Co., Inc  

Despite their inherent toxicity, DNA damaging agents continue to remain central in 
clinical cancer chemotherapy. Therefore, strategies directed at improving their 
therapeutic index are warranted. DNA damage by these agents in normal cells 
causes arrest in the G1 phase via the tumor suppressor protein p53 which allows for 
repair. On the other hand, tumor cells that have mutated p53 (estimated 50-70% of 
all cancers), must rely on the checkpoint kinase Chek1 to induce arrest at the S and 
G2 phases for survival. These cancers may be more vulnerable to Chek1 inhibition 
which results in abrogation of arrest, progression into mitosis with DNA damage and 
death through mitotic catastrophe and apoptosis pathways. Therefore, Chek1 
inhibitors have the potential to selectively synergize with clinically-utilized DNA 
damaging agents in p53 deficient environments and thus widen their therapeutic 
window. In this presentation, we report the optimization of the HTS lead 1 through 
the use of X-ray crystallography and SAR (structure-activity relationship) 
development. Detailed SAR will be reported as will an efficient synthesis of 6-
substituted quinolinones. Furthermore, the optimization of   pharmacokinetic 
properties and relevant physical properties will be described that lead to the 
discovery of 2.  

 

 
MEDI 130 Novel thieno[3,2-b]pyridine scaffold based inhibitors of the c-Met 
and VEGFR receptor family  
Stephen Claridge1, Franck Raeppel1, Marie-Claude Granger1, Naomy Bernstein1, 
Oscar Saavedra1, Lijie Zhan1, David Llewellyn1, Amal Wahhab1, Robert Déziel1, Gabi 
Rahil2, Normand Beaulieu2, Hannah Nguyen2, Isabelle Dupont2, Annie Barsalou2, 
Carole Beaulieu2, Ian Chute2, Serge Gravel2, Marie-France Robert2, Sylvain 
Lefebvre2, Marja Dubay2, James Wang3, Jeffrey Besterman2, A. Robert Macleod2, and 
Arkadii Vaisburg1. (1) Department of Medicinal Chemistry, MethylGene Inc, 7220 



 

 

Frederick Banting, Montreal, QC H4S 2A1, Canada, Fax: 514-337-0550, 
claridges@methylgene.com, (2) Department of Biology, MethylGene Inc, (3) 
Department of PK Analytical Chemistry, MethylGene Inc  

VEGFR (vascular endothelial growth factor) and c-Met/HGF has been found to be 
over expressed in a number of human cancers and been shown to act synergistically 
in the progression of the disease. Thus inhibition of both the VEGFR and the c-
Met/HGF signaling pathways could be a potential new avenue for human cancer 
treatment.  Small molecule inhibitors based upon the thieno[3,2-b]pyridine scaffold 
(I) were designed and tested. These compounds were shown to have IC50 values in 
the low nanomolar range in vitro and were highly efficacious in several human tumor 
xenograft models in vivo. In addition, these molecules were found to be potent 
inhibitors of several other therapeutically relevant kinases.  

   

 

 
MEDI 131 4-Phenyl-6H-2,6-diaza-as-indacene-1,3-dione inhibitors of the 
G2/M DNA damage checkpoint kinase Wee1  
R. John Booth1, Derek J. Sheehan1, Daniel F. Ortwine2, Peter L. Toogood1, 
Alexander J. Bridges1, William A. Denny3, K Hook4, Alan J Kraker4, Ho Lee3, Brian D 
Palmer3, John Quin III1, and Chris Squire3. (1) Chemistry Department, Pfizer Global 
Research & Development, 2800 Plymouth Rd., Ann Arbor, MI 48105, 
john.booth@pfizer.com, (2) Discovery Research Informatics Department, Pfizer 
Global Research & Development, (3) University of Auckland School of Medicine, 
Auckland Cancer Society Research Centre, (4) Pfizer Global Research & 
Development, Pfizer  

Wee1 kinase regulates the G2/M DNA damage response checkpoint in the eukaryotic 
cell cycle through its inhibitory phosphorylation of Cdc2 kinase at Y15. For cancer 
cells lacking a functional p53 pathway, the G2/M checkpoint is the last surviving DNA 
damage response mechanism. Inhibitors of Wee1 Kinase may abrogate the G2/M 
checkpoint and thereby enhance the cytotoxic effects of DNA damaging agents on 
p53-negative cells. Computer aided drug design identified (1) as a novel, ATP-
binding site inhibitor of Wee1 (IC50=2600nM).  

Derivatives of (1) were prepared, guided by molecular modelling and X-ray co-
crystallography. Improved potency, selectivity and physical properties including oral 



 

 

bioavailablity were achieved. The rationale for series design and results of the SAR 
study for this series will be presented together with in vitro evidence that co-
administration of a Wee1 inhibitor with DNA-damaging agents does lead to enhanced 
cytotoxicity compared with the DNA-damaging agent alone  

 

 
MEDI 132 Probing the ATP-binding site of heat shock protein 90 (Hsp90) 
with synthetic macrolactones: Synthesis of simple analogs of radicicol as 
potent Hsp90 inhibitors  
Nicolas Proisy, Department of Chemistry, University of Nottingham, University 
Park, Nottingham NG7 2RD, United Kingdom, pcxnp3@nottingham.ac.uk, and 
Christopher J. Moody, School of Chemistry, Nottingham University  

A series of benzo-macrolactones designed to probe the ATP-binding site of the 
molecular chaperone Hsp90 has been prepared by chemical synthesis, and evaluated 
by structural and biological techniques. Thus 12- to 16-membered ring lactones were 
obtained by concise routes involving ring closing metathesis as a key step. In 
enzyme assays, the 13-, 15- and 16-membered ring analogues are good inhibitors. 
Co-crystallization of a simple 14-membered lactone with the N-terminal domain of 
yeast Hsp90 showed that they bind in a similar manner to the “natural” 14-
membered ring radicicol. The most active compounds in the ATPase assays also 
showed the greatest growth inhibitory potency in the HCT116 human colon cancer 
cell line. The compounds also showed the established molecular signature of Hsp90 
inhibition, thus confirming that the new analogues were acting as Hsp90 inhibitors in 
the cell.  

 
MEDI 133 Structure-activity relationships of small molecule inhibitors of 
Hsp90  
M. Kyle Hadden1, Stephanie A. Hill1, Steven M. Schebler1, Robert L. Matts2, and 
Brian S. J. Blagg1. (1) Department of Medicinal Chemistry, The University of Kansas, 
1251 Wescoe Hall Drive, Malott 4070, Lawrence, KS 66045, Fax: 785-864-5362, 
haddenmk@ku.edu, (2) Department of Biochemistry and Molecular Biology, Noble 
Research Center, Oklahoma State University  

The 90 kDa family of heat shock proteins (Hsp90) has been implicated as a 
chemotherapeutic target in various cancers and neurodegenerative diseases based 
upon its role as a molecular chaperone responsible for the conformational maturation 
of nascent polypeptides and the refolding of denatured proteins. A high-throughput 



 

 

screen of a library of small molecules identified several novel molecular scaffolds as 
potent, selective inhibitors of Hsp90. Preliminary screening of these compounds in 
various cell-based assays has yielded compounds with in vitro inhibitory activity. 
Continued optimization of these molecules is currently underway and the results 
from these studies will be described.  

 
MEDI 134 Structure-activity relationship studies of libraries of potent Hsp90 
inhibitors  
Yung-tzung Huang, Department of Medicinal Chemistry, University of Kansas, 
Lawrence, KS 66045, ythuang@ku.edu, and Brian Blagg, Department of Medicinal 
Chemistry, University of Kansas  

Hsp90 is essential for the conformational maturation of nascent polypeptides into 
biological active three-dimensional structures. Therefore, Hsp90 has become a major 
target for cancer chemotherapeutics because signaling nodes of cancer can be 
simultaneous disrupted by inhibition of the Hsp90 protein folding machinery. The C-
terminus of Hsp90 is required for dimerization of the protein and represents a unique 
target for inhibition. Constructs in which the C-terminal portion of Hsp90 has been 
removed are unable to dimerize, show reduced ATPase activity, and lead to an 
inactive conformation of the Hsp90-client protein complex. Preliminary screening and 
synthesis of a library of novobiocin analogues identified A4 as a potent inhibitor of 
Hsp90. Optimization of A4 will elucidate key hydrogen bonding interactions and 
determine the proximity of the hydrophobic pocket to which novobiocin binds. 
Continued in vitro evaluation of these compounds is underway and the results from 
these studies will be described.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
MEDI 135 Hsp90 inhibitors: Studies towards the geldanamycin analogs  
Brian Blagg1, Subhabrata Chaudhury2, and Weimin Peng2. (1) Department of 
Medicinal Chemistry, University of Kansas, 1251 Wescoe Hall Drive, bblagg@ku.edu, 
(2) Department of Medicinal Chemistry, University of Kansas, 1251 Wesco Hall Drive, 
subha@ku.edu  

A versatile approach towards the combinatorial synthesis of various ansamycin 
analogues is described. These compounds are expected to show improved Hsp90 
inhibitory activity compared to geldanamycin and its analogues which are in clinical 
trial for the treatment of cancer. The formation of the macrocycle relied on ring-
closing methasis (RCM) and Wittig olefination. In vitro structure-activity relationships 
for these synthetic analogues are currently underway.  

 

 
MEDI 136 Hsp90 inhibitors: A study of coumarin antibiotic derivatives  
Donna J. Lubbers, Joseph A. Burlison, and Brian S. J. Blagg, Department of 
Medicinal Chemistry, The University of Kansas, 1251 Wescoe Hall Drive, Malott 4070, 
Lawrence, KS 66045-7562, Fax: 785-864-5326, donnaj@ku.edu  

Inhibitors of the Hsp90 protein folding machinery have become a major therapeutic 
target for the treatment of various cancers and other diseases. In contrast to 
geldanamycin and radicicol, members of the coumarin family of antibiotics are 
proposed to interact primarily with the C-terminus of the protein. Modification of the 
novobiocin scaffold, including optimization of the central aromatic moiety to product 
potent and selective Hsp90 inhibitors, is an ongoing project in this laboratory. 
Structure-activity relationship studies of the most recent library of compounds is 
underway and will be described.  

 
 
 



 

 

 
MEDI 137 Novobiocin analogs: Development and evaluation of novel small 
molecule Hsp90 inhibitors  
Joseph A. Burlison, Donna J. Lubbers, and Brian S. J. Blagg, Department of 
Medicinal Chemistry, The University of Kansas, 1251 Wescoe Hall Drive, Malott 4070, 
Lawrence, KS 66045-7652, Fax: 785-864-5326, burlison@ku.edu  

Optimization of small molecule Hsp90 inhibitors is an increasingly important 
objective in cancer chemotherapeutics. In contrast to geldanamycin, which binds to 
the N-terminal ATP binding pocket of the protein, novobiocin is proposed to bind to 
the C-terminus. In an effort to determine structure-activity relationships for 
novobiocin-related compounds, a library of derivatives were produced and assayed in 
a variety of cell lines. A number of these analogues show improved biological activity 
over the known members of the coumarin family of antibiotics and are undergoing 
further studies.  

 
MEDI 138 2, 4-Diamino-6-arylthino[2,3-d]pyrimidines as potential 
dihydrofolate reductase inhibitors  
Aleem Gangjee1, Xilin Zhou1, Roy L. Kisliuk2, and Sherry F. Queener3. (1) Division 
of Medicinal Chemistry, Graduate School of Pharmaceutical Sciences, Duquesne 
University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-396-5593, 
gangjee@duq.edu, rebaccazhou@gmail.com, (2) Department of Chemistry, School of 
Medicine, Tufts University, (3) Department of Pharmacology and Toxicology, Indiana 
University  

Dihydrofolate reductase (DHFR) is responsible for maintaining the reduced folate 
pool by reducing dihydrofolate to tetrahydrofolate, and is consequently indirectly 
responsible for dTMP synthesis by regenerating tetrahydrofolate. DHFR has long 
been considered an important target for the treatment of infections and in cancer 
chemotherapy. Gangjee et al. has recently discovered the potent and selective DHFR 
inhibitory activity of a series of 2,4-diamino-5-methyl-6-substituted pyrrolo[2,3-
d]pyrimidine in particular against T. gondii DHFR from the organism that causes 
opportunistic infections in patients with AIDS. In the present series we have 
synthesized, thieno[2,3-d]pyrimidines as sulfur isosteres of our lead pyrrolo[2,3-
d]pyrimidines. The synthesis and biological activities of these analogs will be 
reported and discussed.  

 

 
 
 



 

 

 
MEDI 139 Novel 5-substituted, 2,4-diaminofuro[2,3-d]pyrimidines as 
potential multi-receptor tyrosine kinases and dihydrofolate reductase 
inhibitors in single molecules  
Aleem Gangjee1, Lu Lin1, Michael Ihnat2, Linda A. Warnke2, Jessica E. Thorpe2, and 
Roy L. Kisliuk3. (1) Division of Medicinal Chemistry, Graduate School of 
Pharmaceutical Sciences, Duquesne University, 600 Forbes Ave., Pittsburgh, PA 
15282, Fax: 412-396-5593, gangjee@duq.edu, linl@duq.edu, (2) Department of Cell 
Biology, The University of Oklahoma Health Science Center, (3) Department of 
Chemistry, School of Medicine, Tufts University  

We have recently reported the potent in vivo antitumor activity of 1, a multitargeted 
cytostatic (VEGFR-2 and PDGFR-β inhibition) and cytotoxic (dihydrofolate reductase 
inhibition) agent. In an attempt to extend the structure activity relationship for 
multi-tyrosine kinase inhibition along with dihydrofolate reductase inhibition in single 
molecular entities we have designed, synthesized and evaluated a series of 
compounds with heterocyclic variations in the aromatic moiety of the 5-substituent. 
The design, synthesis and evaluation of these analogs against RTKs and DHFR will be 
presented.  

 

 
 
 
 

 
MEDI 140 Non-classical 5-aryl-furo[2,3-d]pyrimidines and 6-aryl-
pyrrolo[2,3-d]pyrimidines as potential dihydrofolate reductase and/or 
thymidylate synthase inhibitors  
Aleem Gangjee1, Hiteshkumar D. Jain1, Sherry F. Queener2, and Roy L. Kisliuk3. 
(1) Division of Medicinal Chemistry, Graduate School of Pharmaceutical Sciences, 
Duquesne University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-396-5593, 
gangjee@duq.edu, hiteshjain_1978@yahoo.com, (2) Department of Pharmacology 
and Toxicology, Indiana University, (3) Department of Chemistry, School of 
Medicine, Tufts University  

P. carinii is a major cause of morbidity and mortality in patients with immune 
compromised systems. Trimethoprim (TMP), a monocyclic, nonclassical antifolate, is 
a weak, marginally selective inhibitor of dihydrofolate reductase (DHFR) used to treat 
P. carinii. infection in combination with sulfonamides. The combination therapy often 
causes serious side-effects that in many case forces the cessation of treatment. We 
designed and synthesized 2,4-diamino-5-substitued furo[2,3-d]pyrimidines I as 
conformationally restricted analogs of TMP with the aim of achieving selective and 



 

 

potent inhibitors of pathogen DHFR. The synthetic methodology for I also affords 
compounds of general structure II which were also evaluated as potential inhibitors 
of TS and DHFR, and as antitumor and antiopportunistic agents. The syntheses and 
biological activities of series I and II will be presented.  

 

 
MEDI 141 Design, synthesis, and evaluation of novel 5-substituted, 2,4-
diaminofuro[2,3-d]pyrimidines as single agent multireceptor tyrosine 
kinase and dihydrofolate reductase inhibitors  
Aleem Gangjee1, Wei Li1, Michael A Ihnat2, Linda A. Warnke2, Jesssica E. Thorpe2, 
and Roy L. Kisliuk3. (1) Division of Medicinal Chemistry, Graduate School of 
Pharmaceutical Sciences, Duquesne University, 600 Forbes Ave., Pittsburgh, PA 
15282, Fax: 412-396-5593, gangjee@duq.edu, liwei7054@hotmail.com, (2) 
Department of Cell Biology, The University of Oklahoma Health Science Center, (3) 
Department of Biochemistry, Tufts University School of Medicine  

Recently we reported that 1 and 2 are potent antitumor agents in vivo and function 
as dual acting RTK inhibitors against VEGFR-2 and PDGFR-β. In addition 1 and 2 also 
showed inhibitory activity against human dihydrofolate reductase (hDHFR), thus 
demonstrating cytotoxic (hDHFR) and cytostatic (VEGFR-2 and PDGFR-β) activity in a 
single molecule. Molecular modeling using hDHFR crystal structure suggested that 
extending the C9-methyl moiety of 1 and 2 to low alkyl groups could perhaps 
enhance the hydrophobic interaction with Val115 in hDHFR and increase the potency 
against hDHFR. Thus ten novel 5-substituted, 2,4-diaminofuro[2,3-d]pyrimidines 3-
12 were designed and synthesized as potential multireceptor tyrosine kinase 
inhibitors and hDHFR inhibitors. The design, synthesis and biological evaluation of 
compounds 3-12 will be presented and discussed.  

 

 
MEDI 142 Discovery of novel antitumor antimitotic agents that also reverse 
tumor resistance  
Aleem Gangjee1, Jianming Yu1, Staci N. Keller2, and Charles D. Smith2. (1) Division 



 

 

of Medicinal Chemistry, Graduate School of Pharmaceutical Sciences, Duquesne 
University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-396-5593, 
gangjee@duq.edu, (2) Department of Pharmaceutical Sciences, Medical University of 
South Carolina  

We have recently discovered a novel series of 2-amino-4-methyl-5-phenylethyl 
substituted-7-benzylpyrrolo[2,3-d]pyrimidines 1, some of which possess two digit 
nanomolar antitumor and antimitotic activity and are not subject to P-glycoprotein 
(Pgp) or Multidrug Resistance Protein 1 (MRP1) mediated tumor resistance (like the 
Vinca alkaloids and taxanes). We also found that some of these compounds in 
addition to their antitumor activity against antimitotic sensitive and resistant tumor 
cells in culture, have the ability to reverse the Pgp-mediated resistance to antimitotic 
agents. The synthesis, biological activity and antitumor activity of these analogs will 
be presented.  

 

 
 
 
 
 
 
 
 

 
MEDI 143 Synthesis of classical diamino furo[2,3-d] pyrimidine analogs as 
antifolates  
Aleem Gangjee1, Lei Wang1, Larry H. Matherly2, and Yijun Deng2. (1) Division of 
Medicinal Chemistry, Graduate School of Pharmaceutical Sciences, Duquesne 
University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-396-5593, 
gangjee@duq.edu, wanglei_roy@hotmail.com, (2) Barbara Ann Karmanos Cancer 
Institute and the Cancer Biology Program and Department of Pharmacology, Wayne 
State University School of Medicine  

Folate metabolism is an attractive target for cancer chemotherapy due to its crucial 
role in the biosynthesis of nucleic acid precursors. Inhibition of folate-dependent 
enzymes in cancer cells, microbial cells, and in protozoan cells provides compounds 
that have found clinical utility as antitumor, antimicrobial, and antiprotozoal agents. 
As part of a continuing effort in our laboratory to develop novel classical antifolates 
as dihydrofolate reductase (DHFR) inhibitors and as antitumor agents, Gangjee et al. 
reported the synthesis of a potent DHFR inhibitor and antitumor agent N-[4-[1-ethyl-
2-(2,4-diaminofuro[2,3-d]pyrimidin-5-yl)ethyl]-benzoyl-L-glutamic acid 1. To further 
investigate the structural requirements of antifolates with respect of the reduced 



 

 

folate carrier (RFC), a series of analogs with variations in the glutamate moiety were 
synthesized. The synthesis and RFC substrate activity of these analogs will be 
presented.  

 

 
MEDI 144 Polyaminohydroxamic acids and polyaminobenzamides the 
selectively inhibit histone deacetylase 6  
Sheeba Varghese1, Amy Hacker2, Tracey Murray-Stewart3, Robert A. Casero3, and 
Patrick M. Woster4. (1) Department of Pharmaceutical Sciences, Wayne State 
University, 3341 Eugene Applebaum College of Pharmacy and Health Sciences, 
Detroit, MI 48202, Fax: 313-577-2033, ak0286@wayne.edu, (2) Department of 
Oncology, Johns Hopkins University, (3) The Sidney Kimmel Comprehensive Cancer 
Center, Johns Hopkins University, (4) Department of Pharmaceutical Sciences, 
Wayne State University, 3132 Applebaum Hall, 259 Mack Ave, Detroit, MI 48202, 
Fax: 313-577-2033, pwoster@wayne.edu  

The reversible acetylation of histones plays a critical role in eukaryotic gene 
expression. Histone deacetylase (HDAC) inhibition causes growth arrest in 
transformed cells and tumor xenografts, especially in combination with traditional 
agents. Known HDAC inhibitors suffer from lack of specificity among the various 
forms of HDAC, and can produce toxicity to non-cancerous cells. It is not known 
which HDAC isoforms play critical roles in human cancer. We recently described a 
series of polyaminohydroxamic acids (PAHAs) that are effective HDAC inhibitors. We 
postulate that PAHAs enter cells using the polyamine transport system, and are 
directed to chromatin by the positively charged polyamine portion of their structure. 
We now describe additional PAHAs and polyaminobenzamides (PABAs) that are 
effective HDAC inhibitors. In our cellular assay, analogues related to SV-65-39 and 
SV-68-2 show >100-fold specificity for HDAC 6. The synthesis and biological 
evaluation of these novel HDAC inhibitors is described in this presentation.  

 

 
 



 

 

 
MEDI 145 Heterobiaryl hydroxamic acids as potent inhibitors of histone 
deacetylase (HDAC) possessing significant anti-proliferative cellular activity  
Steve Price, Argenta Discovery Ltd, 8/9 Spire Green Centre, Flex Meadow, Harlow 
CM19 5TR, United Kingdom, steve.price@argentadiscovery.com  

Over recent years a number of small molecule HDAC inhibitors have been progressed 
into the clinic as potential anti-cancer agents. The majority of these compounds 
contain a hydroxamic acid zinc binding group which has resulted in an extremely 
crowded intellectual property (IP) arena around such HDAC inhibitors. A virtual 
screening exercise conducted at Argenta identified the heterobiaryl hydroxamic acid 
ADS100380 as a novel weak HDAC inhibitor. The subsequent design and synthesis of 
several novel heterobiaryl hydroxamic acid series (1) has identified compounds that 
possess improved HDAC inhibitory activity. In addition, these compounds are able to 
inhibit the proliferation of a range of tumour cell lines, and provide a range of 
physicochemical, eADME and pharmacokinetic properties.  

 

 
 

 
MEDI 146 Synthesis and SAR of N-hydroxy-1,2-disubstituted-1H-
benzoimidazol-5-yl-acrylamides as a novel class of histone deacetylase 
inhibitors  
Haishan Wang1, Niefang Yu1, Hongyan Song1, Dizhong Chen1, Weiping Deng1, Pek 
Ling Lye1, Yong Zou1, Melvin Ng1, Joyce Chang1, Eric T Sun1, Kanda Sangthongpitag2, 
Xukun Wang2, Xiaofeng Wu2, Hwee Hoon Khng2, Siok Kun Goh2, Pauline Yeo3, Xin 
Liu3, Evelyn Goh3, Lee Sun New3, Kantharaj Ethirajulu3, and Michael Entzeroth2. (1) 
Medicinal Chemistry, S*BIO Pte Ltd, 1 Science Park Road #05-09 The Capricorn, 
Singapore Science Park II, Singapore 117528, Singapore, Fax: +65-6827-5005, 
haishan_wang@sbio.com, (2) Drug Discovery Biology, S*BIO Pte Ltd, (3) 
Pharmacokinetics and Drug Metabolism, S*BIO Pte Ltd  

Histone deacetylase (HDAC) inhibitors have emerged as a new class of therapeutic 
agents for cancers. We have designed and synthesized a series of N-hydroxy-1,2-
disubstituted-1H-benzimidazol-5-yl acrylamides as novel HDAC inhibitors. SAR of 
substituents on the benzimidazole ring were explored and established. A good 
correlation between HDAC1 inhibition data (IC50) and anti-proliferative data (GI50) 
was established. Within this series, selected compounds were evaluated in animal 
models for anti-tumor activity. A representative compound SB639 (1) produced 
significant tumor growth inhibition and tumor growth delay in HCT116 bearing nude 



 

 

mice xenograft model. SB639 also increased the level of acetylation of histone H3 in 
tumor tissues for up to 24 h. In this presentation, the synthesis, SAR and biological 
profiles of this series of inhibitors will be discussed.  

 

 
MEDI 147 Design and synthesis of arylamino-(2-aminophenyl)-benzamides 
or cinnamides (A) and heteroaryl -N-(2-aminophenyl)-benzamides (B) as a 
novel class of histone deacetylase inhibitors  
Nancy Zhihong Zhou1, Oscar Moradei1, Stéphane Raeppel1, Silvana Leit1, Sylvie 
Frechette1, Frédéric Gaudette1, Isabelle Paquin1, Giliane Bouchain1, Naomy 
Bernstein1, Franck Raeppel1, Oscar Saavedra1, Soon Hyung Woo1, Arkadii Vaisburg1, 
Marielle Fournel2, Ann Kalita2, Aihua Lu2, Marie-Claude Trachy-Bourget2, Pu T. Yan2, 
Jianhong Liu2, Zuomei Li2, Gabi Rahil2, A. Robert Macleod2, James Wang3, Jeffrey 
Besterman2, and Daniel Delorme1. (1) Department of Medicinal Chemistry, 
MethylGene Inc, 7220 Frederick-Banting, Montreal, QC H4S2A1, Canada, Fax: (514) 
337-0550, zhoun@methylgene.com, (2) Department of Biology, MethylGene Inc, (3) 
Department of PK Analytical Chemistry, MethylGene Inc  

Abstract—Inhibition of histone deacetylases (HDACs) is emerging as a new strategy 
in human cancer therapy.  We have designed and synthesized novel arylamino-(2-
aminophenyl)-benzamides or cinnamides (A) and heteroaryl -N-(2-aminophenyl)-
benzamides (B), non-hydroxamate small molecule HDAC inhibitors, as a novel anti-
cancer therapeutic. Those compounds selectively target certain specific class of 
HDAC enzymes at IC50's of submicromolar concentrations in vitro and induce 
hyperacetylation of histones in cultured human cancer cells. In vivo, some of those 
compounds significantly inhibit growth of human tumors in xenograft models. Our 
results suggest that these novel HDAC inhibitors (A) and (B) may be used as 
antiproliferative agents in future cancer therapies.  

   

 

   

   

   



 

 

 

MEDI 148 Synthesis and evaluation of cyclopeptide inhibitors of histone 
deacetylase  
Charles M Marson1, Stephane Sengmany1, Brian Middleton1, Jonathan Dines1, and 
N Shaun B Thomas2. (1) Department of Chemistry, University College London, 
Christopher Ingold Building, 20 Gordon Street, London, United Kingdom, Fax: 
+442076797463, c.m.marson@ucl.ac.uk, (2) Department of Haematological 
Medicine, Leukaemia Sciences, Guy's, King's, St.Thomas' School of Medicine and 
Dentistry  

Inhibitors of histone deacetylase comprise a promising class of anti-cancer agents 
whose efficacy can depend upon: (i) a terminal zinc-binding group (ii) a linker unit 
that fills the channel and (iii) a ‘cap’ region (here a cyclic peptide core) that occupies 
the periphery of the enzyme. Attempts to improve each of those three features will 
be considered in the context of the total synthesis (solution phase) of cyclic peptidic 
structures of type 2. While a tetrapeptide core is also present in trapoxin and 
apicidin, it was considered that zinc binding groups such as ester (R=OMe) might be 
sufficiently potent but without the disadvantages of more reactive functional groups 
such as ketone, alpha-ketol and hydroxamic acid. Increased rigidity of the linker unit 
has also been investigated by synthesis of unsaturated analogues. Selected aspects 
of enzyme inhibition, cell proliferation, cell cycle distribution and isoform selectivity 
will be described.  

 

 
MEDI 149 The computational search for novel histone deacetylase class I 
isozymes  
Emilio Xavier Esposito, Department of Chemistry & Molecular Biology and 
Molecular Modelling & Bioinformatics Studio, North Dakota State University, 205 
Ladd Hall, 1231 Albrecht Avenue, Fargo, ND 58105, emilio.esposito@ndsu.edu, and 
Gregory R. Cook, Department of Chemistry and Molecular Biology, North Dakota 
State University  

Inhibition of Class I Human Histone Deacetylase (HDAC-I) enzymes is one approach 
to treating cancer and Lupus through control of the cell's cycles, progression, 
differentiation, and apoptosis. The HDAC-I class of enzymes are the main controller 
of the cell's life cycle and HDAC-I inhibition will subsequently obstruct cell 
differentiation and apoptosis. This circumvents the problems associated with 
inhibiting one or several pathway(s) of a cell and not achieving cell death as other 
pathways continue the life cycle. Construction of realistic HDAC-I enzyme models 
allows for a sound in silica inhibitor study, providing valuable information on the 



 

 

features of the target that need to be exploited to devise novel isozyme specific 
inhibitors. HDAC-I inhibitors that are known to be bioactive were used as building 
blocks for several of the novel ligands. Docking was used to provide a reasonable 
binding orientation of novel inhibitors in the active site of each isozyme. Molecular 
dynamics was employed to calculate relative binding affinities, energetic and physical 
interactions between the novel inhibitors and the HDAC-I isozyme models. The 
difference and similarities between various known and novel inhibitor for different 
HDAC-I isozymes will be discussed.  

 
MEDI 150 Design and synthesis of histone deacetylase 6 selective inhibitors  
Takayoshi Suzuki1, Akiyasu Kouketsu2, Yukihiro Itoh2, Shinya Hisakawa2, Satoko 
Maeda3, Minoru Yoshida3, Hidehiko Nakagawa2, and Naoki Miyata2. (1) Central 
Pharmaceutical Research Institute, Japan Tobacco Inc, 1-1 Murasaki-cho, Takatsuki, 
Osaka, Japan, (2) Graduate School of Pharmaceutical Sciences, Nagoya City 
University, (3) Chem. Genet. Lab, RIKEN  

Histone deacetylase 6 (HDAC6), one of the isoforms of the HDAC family, is unique in 
that it is cytoplasmic and is involved in the regulation of many important biological 
processes. It has also been reported that inhibition of HDAC6 has an antitumor effect 
in multiple myeloma cells. Therefore, HDAC6-selective inhibitors are of interest as 
candidate antitumor agents. In order to uncover novel HDAC6-selective inhibitors 
and to clarify the structural requirements for HDAC6-selective inhibition, we designed 
and synthesized several compounds on the basis of the structure of previously 
reported thiolate HDAC inhibitors, and identified several HDAC6-selective inhibitors 
which showed significant HDAC6-selective inhibition in both cellular and enzyme 
assays. The synthesis and SAR of these inhibitors will be presented.  

 
MEDI 151 Discovery of second generation farnesyl protein transferase 
inhibitors  
Hugh Y. Zhu1, Alan B. Cooper1, Jagdish Desai1, Ronald J. Doll1, V. Girijavallabhan1, 
Dinanath Rane1, James Wang1, Paul Kirschmeier2, Ming Liu2, W. Robert Bishop2, 
Robert Patton2, Linda James2, Corey Strickland1, and Amin Nomeir3. (1) Department 
of Chemical Research, Schering Plough Research Institute, 2015 Galloping Hill Road, 
K-15-4 4545, Kenilworth, NJ 07033, Fax: 908-740-7152, hugh.zhu@spcorp.com, (2) 
Discovery Research, Tumor Biology, Schering-Plough Research Institute, (3) 
Department of Drug Metabolism, Schering Plough Research Institute  

A number of farnesylated growth activating proteins, including Ras, and their 
downstream signaling of cellular growth are important pathways in human 
tumorgenesis. These proteins require post-translational modification by farnesyl 
protein transferase (FPT) to be constitutively active. Inhibition of FPT has been 
shown to lead to decreased cellular proliferation in vitro, and to cause tumor 
regression in vivo. Numerous compounds have been discussed in the literature as 
potent inhibitors. Several of them are currently in clinical trials including Sch 66336 
(SARASAR). Herein we will report our efforts in discovering a second generation 
series of halobenzocycloheptapyridine FPT inhibitors. With incorporation of a zinc 
binding motif such as imidazole, this series of compounds have superior FPT 
inhibitory activities and cellular activities. Detailed SAR and our efforts in developing 
pharmacologically acceptable compounds will be discussed.  



 

 

 
 

 
MEDI 152 Alternative route to compound 1: Utilization of an alpha-ketone 
arylation/oxidation, SNAr and Ullman reaction: An alternative route to 
Compound 1  
Joel Robert Calvin, Process Chemistry, Eli Lilly & Co, Lilly Corporate Center, 
Indianapolis, IN 46285, calvin_joel@lilly.com  

A route to Compound 1 was developed. The key reaction in this route was an á-
ketone arylation/in situ oxidation reaction to establish the core naphthalene 
structure. The benzene diol was incorporated via SNAr followed by functional group 
manipulation. Finally, the piperidine moiety was installed using an Ullmann reaction. 
The focus of this poster is to show the efforts toward developing an alternative 
synthetic route to Compound 1.  

 

 

 
 
 
 
 
 
 
 
 

 
MEDI 153 Glycorandomization of colchicine influences cytotoxicity and 
mechanism of action  
Aqeel Ahmed1, Noël, R Peters2, Megan, K Fitzgerald2, and Jon S. Thorson1. (1) 
School of Pharmacy, Pharmaceutical Sciences Division, University of Wisconsin-
Madison, 6216 Rennebohm Hall, 777 Highland Avenue, Madison, WI 53705, Fax: 
608-262-5345, aahmed2@wisc.edu, (2) Keck University of Wisconsin Comprehensive 
Cancer Center Small Molecule Screening Facility, University of Wisconsin-Madison  

Carbohydrate moieties of pharmaceutically relevant natural products often influence 
their corresponding biological activity. However, until recently efficient methods to 
alter these essential appendages and systematically explore their structure activity 
relationships (SAR) were lacking. Recently we reported a chemoselective 
“neoglycorandomization” protocol for rapidly glycosylating natural products. This 
strategy utilizes a single ligation reaction between reducing sugars and the 
methoxyamine-appended aglycon to generate libraries of glycorandamized natural 
product analogs. We hypothesized that the biological activity of non-glycosylated 
natural products could be modulated by glycosylation. Hence, a 60 member library of 



 

 

glycosylated colchicines was synthesized as anticancer agents. Two of these library 
members stabilized tubulin polymerization in contrast to colchicine which is a 
destabilizer. To our knowledge, this is the first example in which derivatization of a 
parent natural product lead to the identification of compounds with altered tubulin 
polymerization characteristics.  

 

 
MEDI 154 Evaluating bed stability of a new axial compression packing 
technology to traditional slurry packed columns for high throughput HPLC 
preparative purifications  
Peter C Rahn, Tivadar Farcas, Gareth Friedlander, Joshua Heng, and Emmet Welch, 
Research and Development, Phenomenex, 411 Madrid Avenue, Torrance, CA 90501, 
peterr@phenomenex.com  

Increasing throughput for organic synthesis purifications in discovery research 
environments, has led to the widespread adoption of short bed length preparative 
HPLC columns run with high flow gradients. Inherent limitations in slurry packing 
techniques, which have been the standard method of manufacture for these “short 
and fat” preparative columns, have presented significant challenges in generating 
and maintaining the necessary bed stability required for consistent lifetime and 
performance under these demanding conditions. In this study, a patent-pending new 
packing and hardware technology using axial compression to generate dense, highly 
consistent column beds is compared to the traditional slurry packing method. 
Column-to-column variations in peak symmetry, efficiency and overall lifetime 
performance will be discussed, as well as results showing increased bed density over 
commercially available slurry packed columns. Chromatographic performance with 
these new columns with different sample loads on various column dimensions will be 
illustrated.  

 
MEDI 155 Synthesis of 5-nitroimidazole derivatives of tert-butyl ester of 
aminoacids  
Iwona E. Weidlich, Laboratory of Medicinal Chemistry, National Cancer Institute, 
National Institutes of Health, Boyles Street 376, (work performed at University of 
Medical Sciences,Faculty of Pharmacy,Poznan,Poland), Frederick, MD 21702, 
iweidlic@helix.nih.gov, and Stanislaw Sobiak, (2)Department of Chemical Technology 
of Drugs,Faculty of Pharmacy, University of Medical Sciences  



 

 

Nitroimidazole drugs have been extensively studied in cancer therapy both, for their 
activity as radiosensitizers and their selective cytotoxicity towards hypoxic cells. 
Tumour hypoxia, a deficiency of oxygen due to an inefficient vasculature, is a limiting 
factor in both the radiotherapy and chemotherapy of solid tumours. The present 
studies were undertaken to synthesis of tert-butyl ester of N-{1-[4-(N,N-bis(2-
hydroxyethyl)amino)-5-nitro-2-methyl-1H-imidazolyl]-2-hydro-xypropyl}-L-alanine 
(or glycine, or L-phenylalanine, which was accomplished in 3 steps: the treatment of 
4,5-dinitro-2-methylimidazole with epichlorohydrine, alkylation in DMF and 
replacement of 4-nitro group of 4,5-dinitro-2-methylimidazole by secondary amines 
[1](Fig.1).All the compounds obtained were identified by 1H and 13C NMR and MS or 
elemental analysis. [1] L.Zaprutko, D.Olender, A.Gzela, Monatschefte für Chemie, 
134, 1145-1150 (2003).  

 

 

MEDI 156 Synthesis of novel A2E analog protein conjugates  
WITHDRAWN  
 
 
 

 
MEDI 157 Synthesis and evaluation of Estradiol-PEG-DNA alkylation agents 
using click chemistry  
Edward Y. Hua1, David C. Labaree2, Richard B. Hochberg2, and Robert N. Hanson1. 
(1) Department of Chemistry and Chemical Biology, Northeastern University, Boston, 
MA 02115, hua.e@neu.edu, (2) Department of Obstetrics and Gynecology, Yale 
University School of Medicine  

As part of the program to develop novel probes for the estrogen receptor, we have 
designed target compounds that incorporate an alkylating agent appended through a 
PEG linker to an 11beta-arylestradiol. Our approach utilizes the independent 
preparation of the two functional units, an alkynylated Mitomycin C analog and azido 
substituted-alkoxy arylestradiol, which can be ligated using Click chemistry. The 
rational design of the bi-functional compounds envisions not only interaction with 



 

 

estrogen receptor ligand binding domain as potent therapeutic anti-estrogens, but 
also formation of covalent linkages with DNA as alkylating agents to attack hypoxic 
regions of the tumor. The synthesis routes and preliminary biological results will be 
presented.  

 

 
 

 
MEDI 158 Series of novel polysulfide diketopiperazines produced by the 
fungus Fusarium merismoides  
Hui Y. Yang1, Haiyin He1, John Hucul1, Debbie Roll1, Xidong Feng1, Wenshan Hao2, 
and Jun Xu2. (1) Chemical and Screening Sciences- Natural Products Discovery, 
Wyeth Research, 401 N. Middletown Road, Pearl River, NY 10965, (2) Department of 
Oncology, Wyeth Research  

A series of novel polysulfide diketopiperazine derivatives, ZIMV316-A to L, were 
isolated from the fermentation broth of a fungal strain ZIMV316 (Fusarium 
merismoides). The structures of these compounds were determined by interpretation 
of spectroscopic data including NMR and HRMS. All twelve compounds shared similar 
core structure and exhibited activity in an 2-day apoptosis assay.  

 
 

 
MEDI 159 Substrate activity screening (SAS): A fragment-based method for 
the rapid identification of nonpeptidic protease inhibitors  
Andrew W. Patterson1, Warren J. L. Wood2, and Jonathan A. Ellman1. (1) 
Department of Chemistry, University of California, Berkeley, Berkeley, CA 94720-
1460, andypat@berkeley.edu, (2) Department of Pharmaceutical Chemistry, UCSF 
Mission Bay  

We have developed a new fragment-based method for the rapid development of 
nonpeptidic protease inhibitors, Substrate Activity Screening (SAS). This method 
consists of three steps: (1) a library of N-acyl aminocoumarins with diverse, low 
molecular weight N-acyl groups is screened to identify protease substrates using a 
simple fluorescence-based assay, (2) the identified N-acyl aminocoumarin substrates 
are optimized by rapid analogue synthesis and evaluation, and (3) the optimized 
substrates are converted to inhibitors by replacement of the aminocoumarin with 
mechanism-based pharmacophores. The SAS method was successfully applied to 
cathepsin S, a cysteine protease implicated in autoimmune diseases. Upon screening 
an N-acyl aminocoumarin library, two nonpeptidic substrate classes were identified 
and subsequently optimized to substrates with >10,000-fold improvements in 
cleavage efficiency for each class. Select substrates were then converted to novel 



 

 

inhibitors with nanomolar affinity to cathepsin S. One scaffold yielded a 15 nM nitrile 
inhibitor with >1,000-fold selectivity over related proteases.  

 

 
MEDI 160 Soluble guanylyl cyclase activation by a series of aryl disulfanyl 
dinitrates  
Adrian C. Nicolescu1, Gregory R. J. Thatcher2, and Brian M. Bennett1. (1) 
Department of Pharmacology & Toxicology, Queen's University, Kingston, ON K7L 
3N6, Canada, (2) Department of Medicinal Chemistry and Pharmacognosy, University 
of Illinois at Chicago  

Classical organic nitrates such as glyceryl trinitrate (GTN) have been used as 
vasodilators for over a hundred years. Organic nitrates are purportedly 
biotransformed to nitric oxide (NO), and exert their biological actions via the 
activation of the soluble guanylyl cyclase (sGC)/cGMP pathway. However, details of 
the biochemical reaction pathway(s) for NO release from organic nitrates are lacking. 
Novel aryl disulfanyl nitrates (SS–nitrates) containing different para-substituents 
were designed on the basis of the hypothesized sulfhydryl-dependent mechanisms of 
NO release from GTN. We evaluated the activation of sGC by SS-nitrates using rat 
aortic cytosol as the source of crude enzyme. To obtain mechanistic information on 
the interaction of nitrates with hemoproteins, the reaction of oxyhemoglobin (OxyHb) 
with SS–nitrates in the presence or absence of cysteine was also investigated. SS–
nitrates activated sGC in the presence of cysteine, demonstrating higher than or 
equivalent efficacy to GTN. In contrast to GTN, some SS-nitrates activated sGC in 
the absence of added cysteine. A semireciprocal plot of efficacy vs. the σp Hammett 
parameter revealed a good linear correlation (R2=0.905, p<0.01) for sGC activation 
by SS-nitrates in the presence of cysteine. Although SS-nitrates that release higher 
amounts of NO demonstrated higher sGC efficacy, neither the NO release, nor the 
OxyHb oxidation rates correlated with σp. Furthermore, a correlation between the 
rates of OxyHb oxidation and the rates of NO release by SS-nitrates in the presence 
of cysteine could not be established. These results suggest that SS–nitrates activate 
sGC via NO release, although a direct activation cannot be excluded. Importantly, 
this study reveals that even with modest structural changes, significant differences in 
nitrate activity can be achieved.  

 
MEDI 161 Design, synthesis, and biochemical evaluation of 
ribitylaminopyrimidine substrate analogs of lumazine synthase as potential 
enzyme inhibitors and mechanistic probes  
Arindam Talukdar1, Adelbert Bacher2, Markus Fisher2, Boris Illarionov2, and Mark 
Cushman3. (1) Department of Medicinal Chemistry and Molecular Pharmacology and 
the Purdue Cancer Center, School of Pharmacy and Pharmaceutical Sciences, Purdue 



 

 

University, West Lafayette, IN 47907, atalukda@purdue.edu, (2) Lehrstühl für 
Organische Chemie und Biochemie, Technische Universität München, (3) Department 
of Medicinal Chemistry and Molecular Pharmacology and the Purdue Cancer Center, 
School of Pharmacy and Pharmacacuetical Sciences, Purdue University  

Lumazine synthase and riboflavin synthase catalyze the last two steps in the 
biosynthesis of riboflavin (Scheme 1), a vitamin that is involved in many critical 
biochemical reactions that are essential for maintenance of life. The inhibition of 
these enzymes represents a very specific strategy for antibiotic drug design, because 
the targets are not present in human or animal hosts. The detailed mechanisms of 
lumazine synthase and riboflavin synthase catalysis are not completely known. In 
order to elucidate these mechanisms, metabolically stable structural probes have 
been designed based on hypothetical reaction mechanisms and molecular modeling. 
Replacement of nitrogen of the ribitylamine side chain with oxygen (O-nucleoside), 
sulfur (S-nucleoside) or an alkene linkage would not be expected to produce gross 
changes in the orientation of ribityl chain, and the resulting compounds could 
possibly bind to lumazine synthase. They obviously could not complete the catalytic 
cycle. The interactions could be studied by enzyme kinetics, X-ray diffraction and 
NMR.  

 

 
 
 

 
MEDI 162 Polyamine functionalized SPE polymers: Effective tools for 
reaction work-up  
Paul A Boguszewski, Alasdair A MacDonald, Aubrey J Mendonca, and Frank P 
Warner, Polymer Laboratories Ltd, Now a part of Varian, Inc, Essex Road, Church 
Stretton, Shropshire SY6 6AX, United Kingdom, Fax: (+44) 01694 722171, 
SPE@polymerlabs.com  

In modern high throughput chemistry environments, reaction work up, in particular 
the use of a liquid-liquid extraction is a bottleneck slowing down laboratory 
efficiency. Although there are several platforms available for the automation of such 
processes, most liquid-liquid extractions are only used to remove one or two reaction 
interferences, typically left over starting materials.  



 

 

Herein, we will describe the utility of two novel polymeric SPE materials, which can 
be used to effectively quench a variety of reactions in a gravity flow manner without 
the need for a liquid-liquid extraction. Both of these materials are based on a 
polyamine modified highly crosslinked co-polymer, functionalised with weak cation 
and weak anion exchange sites respectively. The quenching of acylation, amidation 
and sulfonylation reactions will be demonstrated.  

 
 
 
 
 
 

 
MEDI 163 Reactivity, selectivity and compatibility: A practical review of 
polymer supported coupling reagents  
Paul A Boguszewski, Alasdair A MacDonald, Aubrey J Mendonca, and Frank P 
Warner, Polymer Laboratories Ltd, Now a part of Varian, Inc, Essex Road, Church 
Stretton, Shropshire SY6 6AX, United Kingdom, Fax: (+44) 01694 722171, 
SPE@polymerlabs.com  

The formation of the amide bond is one of the most abundant reactions in modern 
chemistry. In the pursuit of functional diverse amides, a plethora of coupling 
methods and reagents have been developed. Recently there has been an increase in 
examples of such coupling reagents immobilized on the solid phase. It can often be 
quite difficult to identify selection criteria for a coupling agent in a specific 
application. Herein we describe how a range of polymer supported coupling agents 
perform when using substrates of varying levels of substitution, reactivity and steric 
bulk. Comparisons between microporous (swelling) and macroporous (rigid) 
polymeric reagents will also be shown.  

 
 
 
 
 

 
MEDI 164 Structure-activity relationship studies on cyclic peptide-based 
CXCR4 antagonists: Side-chain and backbone modifications  
Satoshi Ueda1, Shinya Oishi1, Zi-xuan Wang2, Hiroaki Ohno1, Stephen C. Peiper2, 
and Nobutaka Fujii1. (1) Graduate School of Pharmaceutical Sciences, Kyoto 
University, Sakyo-ku, Kyoto 606-8501, Japan, (2) Department of Pathology, Medical 
College of Georgia  

Previously, we have identified highly potent CXCR4 antagonists [cyclo(-D-Tyr1-Arg2-
Arg3-Nal4-Gly5-)] and its Arg2 epimer [cyclo(-D-Tyr1-D-Arg2-Arg3-Nal4-Gly5-)] by 
screening of two orthogonal cyclic pentapeptide libraries. In this study, new series of 
analogues of these cyclic pentapeptides were prepared and the influences of the 
peptide side-chain and the backbone modification on bioactivities were evaluated. 
Among N-methylated analogues cyclo(-D-Tyr1-D-MeArg2-Arg3-Nal4-Gly5-) was 
identified as a most potent cyclic pentapeptide-based CXCR4 antagonist identified so 
far. Conformational analyses showed that steric repulsion by 1,3-allylic strain-like 



 

 

effect across the planar peptide bond might contribute to the conformational 
preferences of cyclic pentapeptides and providing more insight into the structure-
activity relationship.  

 

 
MEDI 165 Preparation of nucleoside analogs as potential precursors to 
modified polynucleotides  
Kamal H. Bouhadir, Nadine Al-Khalil, Manal Farah, Fares A. Fares, and Niveen 
Nasser, Department of Chemistry, American University of Beirut, Bliss Street, Beirut 
11-0236, Lebanon, kb05@aub.edu.lb  

Synthetic oligodeoxynucleotides (ODNs) have received an increased interest in the 
last two decades due to their potential use in therapeutic and diagnostic applications. 
One critical requirement for synthetic ODNs is their stability in biological 
environments, and hence, reasonable half-life in vivo. As a result, we have focused 
our attention on the synthesis of modified nucleosides that could be utilized to 
prepare synthetic polynucleotide analogs. One series includes new non-conjugated 
dienes with nucleic bases attached to carbon 4 via a methylene spacer. The second 
series includes a variety of 3,4-substituted carbocyclic nucleoside analogs. We have 
utilized the Mitsunobu reaction to couple the protected pyrimidine bases to the 
corresponding alcohol in most of these compounds followed by the hydrolysis of the 
3N-benzoyl group.  

 



 

 

 
MEDI 166 Synthesis and potency of Sansalvamide A derivatives in 
pancreatic cancers  
Suchitra Ravula1, Po-Shen Pan2, Thomas J. Styers2, Rodrigo Rodriguez2, Emily 
Parry2, Joseph D. Brown2, Erin Singh2, Chung-Mao Pan2, Kathleen L. McGuire3, and 
Shelli R McAlpine1. (1) Department of Chemistry and Biochemistry, San Diego State 
University, 5500 Campanile Drive, San Diego, CA 92182-1030, Fax: 619-594-4634, 
suchitrarr@hotmail.com, (2) Department of Chemistry/McAlpine Group, San Diego 
State University, (3) Department of Biology, San Diego State University  

Pancreatic cancer is the fifth most deadly cancer in the U.S. Only 10-20% of patients 
are even eligible for surgery, and less than 20% of pancreatic cancers respond to the 
drug of choice (2,2-difluorodeoxycytidine). The five-year survival rate for patients 
with pancreatic cancers is 15-25%. Thus, there is a tremendous need for new 
treatments. It has been shown that Sansalvamide A (San A), which is a depsipeptide 
isolated from a marine fungus (Fusarium ssp.), exhibits anti-tumor activity. We have 
shown that a number of derivatives are potent against pancreatic cancer cell lines. 
We describe a series of compounds that are potent against pancreatic cancers (IC50 
= 8 µM) and conform to a specific structural motif. Inhibiting growth of two 
pancreatic cancer cell lines suggests a common mechanism of action. Thus, we may 
have found a unique pharmacophore to inhibit drug resistant pancreatic cancers.  

 

 
MEDI 167 Intercalation of C60-carboxymethyl-β-cyclodextrin into 
magnesium-aluminum layered double hydroxide  
Annette Medina1, Melissa Martínez1, Julissa R Gonzalez1, Agustín Díaz1, and Jorge 
L. Colon2. (1) Department of Chemistry, University of Puerto Rico-Río Piedras 
Campus, San Juan, PR 00931-3346, annette2200@yahoo.com, (2) Department of 
Chemistry, University of Puerto Rico, Rio Piedras Campus  

Buckminsterfullerene (C60 or buckyball) is a spherical molecule consisting of 60 
covalently bonded carbons; it is a non-polar molecule whose cytotoxic effects have 
been proven. Numerous investigations indicate that fullerenes have biological 
activity, which make them candidates for potencial medicinal use. Therefore, 
considerable efforts are being made to make these molecules more soluble in 
aqueous environments for biomedical applications. In recent years there has been an 
increased interest in the use of synthetic clays, such as layered double hydroxides, 
as drug and gene carriers due to their particular characteristics. In order to facilitate 
the mobility of C60 in the body for biomedical applications we are working in 
intercalating a C60-carboxymethyl-β-cyclodextrin (C60-β-CMCD) inclusion complex 
into a magnesium-aluminum layered double hydroxide (MgAl-LDH). The C60-β-CMCD 
inclusion complex has already been synthesized and characterized. The intercalation 



 

 

of C60-β-CMCD into MgAl-LDH and the characterization of the new layered material 
will be presented.  

 
MEDI 168 Limitations of the PAMPA assay and its role in drug discovery  
Deborah Galinis-Luciani, Lorrie Nguyen, and Mehran Yazdanian, Pharmaceutical 
Development, Cephalon, Inc, 145 Brandywine Parkway, West Chester, PA 19380, 
Fax: 610-738-6640, dluciani@cephalon.com  

Following reports in the literature about the utility of the PAMPA screen, we recently 
made this screen an integral part of our early drug discovery flow. Upon compiling 
data for over two thousand in house compounds we took a critical look at this 
information and its value in our discovery workflow. Is the PAMPA assay yielding data 
that could be used to qualitatively predict oral absorption as well as quantitatively to 
guide SAR? In order to answer these questions and evaluate the general utility of the 
assay, a comprehensive study of published PAMPA data and calculated properties 
was conducted. To further explore the value of the assay, PAMPA data was generated 
for forty commercially available, structurally diverse, small molecular weight drugs. 
An analysis of this data as well an overall constructive evalution of the PAMPA assay 
will be presented.  

 
MEDI 169 Mesoporous silica nanoparticle-based system with double 
stranded oligonucleotides caps for reversible, controlled release of drugs 
and genes  
Juan Luis Vivero-Escoto, Department of Chemistry, Iowa State University, 2710 
Gilman Hall, Ames, IA 50011-3111, ivivero@iastate.edu, and Victor S-Y. Lin, 
Department of Chemistry and U.S. DOE Ames Laboratory, Iowa State University  

We have recently developed a series of mesoporous silica nanoparticle-based (MSN) 
materials for reversible, controlled release delivery applications. Our system consists 
of propidium iodide aminopropyl functionalized mesoporous silica nanosphere (PIAP-
MSN). We took advantage of the well-studied complexation between propidium 
iodide and double stranded DNAs, a series of double stranded oligonucleotides were 
used as “caps” to encapsulate different guest molecules inside the nano-pores of 
MSN. HPLC, UV-vis, and fluorescence spectrometry were used to verify the binding of 
the oligonucleotide with the PIAP-MSN material. We have shown that the release of 
guest molecules could be facilitated by the thermal denaturation of the DNA/PIAP-
MSN complex. Upon cooling, the binding between the PIAP-MSN material and the 
double stranded oligonucleotide caps was again observed. We envision that the 
further development of the DNA/PIAP-MSN system can lead to a new generation of 
nanodevices for reversible, temperature-controlled delivery of various drugs and 
genes.  

 
MEDI 170 Total synthesis and biological evaluation of Naamidine A and 
studies towards spiroleucettadine  
Nicholas S. Aberle1, Guillaume Lessene1, Francesca Walker2, and Keith G. Watson1. 
(1) Medicinal Chemistry Group, The Walter and Eliza Hall Institute of Medical 
Research, 4 Research Avenue, Bundoora 3086, Victoria, Australia, 
aberle@wehi.edu.au, (2) Epithelial Biology Laboratory, Ludwig Institute for Cancer 
Research  



 

 

The oceans have long been recognised as an almost infinite source of biologically 
interesting natural products. One such alkaloid, naamidine A (1), is known to inhibit 
EGF-dependent tumour growth, as well as inducing a unique effect on the crucial 
MAPK signal transduction pathway. We have developed an efficient total synthesis of 
1 that meets two key requirements: it provides enough material for an in-depth 
biological analysis, and is amenable to the rapid preparation of a library of analogues 
for structure-activity relationship studies. Cell cycle analysis by FACS, study of kinase 
phosphorylation levels and cell proliferation assays have been used to elucidate new 
information about naamidine's mechanism of action. Further, several deletion 
analogues and a small library of 2-aminothiazole derivatives have been prepared and 
tested to expand the SAR picture. A final aspect of our work has focussed on the 
synthesis of the related 2-aminoimidazole alkaloid (-)-spiroleucettadine (2).  

 

 
MEDI 171 Pharmacophore design on the base of molecular recognition 
principles  
Michael B. Darkhovskii and Felix S. Dukhovich, State Research Institute of Organic 
Chemistry and Technology, Shosse Entuziastov 23, Moscow 111024, Russia, 
mikednet@tochka.ru  

In our works [1,2] we proposed the biological receptors classification by the number 
and charge signs of ionic groups located in binding site. The main condition for 
successful drug design is to keep certain number of ionic groups in substances of the 
given type of specific biological action. The invariability of the recognition algorithm 
for substances selective to a given receptor is the main requirement for realization of 
molecular information. The signature of recognition may be defined for each group of 
specific substances. The signature of recognition is a subset of a pharmacophore and 
namely its presence defines the specificity of action of biologically active substances. 
The signature of recognition is a simple combination of small set of the most 
pronounced charges placed on certain distance from each other. During construction 
of the signature of recognition we limit ourselves to groups with most prominent 
dipoles and charged groups.  

[1] F.S. Dukhovich, M.B. Darkhovskii. Molecular electrostatic potential as a factor of 
drug-receptor recognition. J. Mol. Recogn. (2003) 16, 191-202. [2] F.S.Dukhovich, 
M.B. Darkhovskii, E.N. Gorbatova, V.K. Kurochkin. Molecular Recognition: 
Pharmacological Aspects, Nova Science Publishers, New York, 2004.  

 
 
 
 
 



 

 

 
MEDI 172 Multi-gram total syntheses of Zapotin and (±)-Abyssinone II, 
cancer chemopreventive natural products  
Arup Maiti, John M. Pezzuto, Muriel Cuendet, Tamara Kondratyuk, Vicki L. Croy, and 
Mark Cushman, Department of Medicinal Chemistry and Molecular Pharmacology and 
The Purdue Cancer Center, Purdue University, West Lafayette, IN 47907, 
amaiti@purdue.edu  

Zapotin (1) and abyssinone II (2) are two natural products found in the edible plants 
Casimiroa edulis and Broussonetia papirifera, respectively. Very recently zapotin was 
evaluated in HL-60 cell differentiation (ED50 = 0.5 µM) and mouse mammary organ 
culture model (MMOC) assays and abyssinone II was evaluated in the aromatase 
assay (IC50 = 0.4 µM). Both of these natural products were found to be very active 
as cancer chemopreventive and chemotherapeutic agents. Based on these results, 
novel LiHMDS-mediated, cost efficient, multi-gram total syntheses of both natural 
products were carried out. The synthetic zapotin was active in TPA-induced ornithine 
decarboxylase (ODC, IC50 = 1.9 µM) and inhibition of NF-κB (IC50 = 16.4 µM) 
screening assays. Several structurally modified analogs of abyssinone II were 
synthesized and a structure-activity (SAR) model was established to search for new 
potent chemopreventive agents. (Supported by program project grant P01 CA48112 
funded by the NCI)  

   

 

 
MEDI 173 Targeting protein kinase C (PKC) to specific cellular membrane 
domains with the use of DAG-lactones containing rigid oligo(p-phenylene 
ethynylene) acyl units  
Dina M. Sigano1, Krishnan Malolanarasimhan1, Noemi Kedei2, Nancy E. Lewin2, 
Peter M. Blumberg2, and Victor E. Marquez1. (1) Laboratory of Medicinal Chemistry, 
National Institutes of Health, National Cancer Institute, 376 Boyles St., Frederick, MD 
21702, Fax: 301-846-6033, dsigano@nih.gov, (2) Laboratory of Cellular 
Carcinogenesis and Tumor Promotion, National Institutes of Health  

Diacylglycerol (DAG) translocates protein kinase C (PKC) to the cellular membrane 
and various sub-cellular membrane-containing organelles in response to 
physiological stimuli. Among the several strategies used by the cell to achieve 
biological specificity is to control PKC localization. Lipid organization is considered 
critical for this specificity since many proteins prefer to associate with a particular 
type of membrane structure. Hence, the biophysical properties of membranes can 
have an important effect by aiding or preventing the formation of microdomains that 



 

 

bring together both lipids and proteins involved in the regulation of signal 
transduction. Because the properties of membranes are mainly determined by the 
nature of the acyl chains, we have selected to modify these in our potent 
diacylglycerol lactone (DAG-lactone) agonists with highly rigid and geometrically well 
defined oligo(p-phenylene ethynylene) modules of different lengths as membrane 
phase-modulators. The syntheses and cellular translocation studies of these DAG-
lactones will be presented.  

 

 
MEDI 174 Design and development of new and efficient linkers for tumor-
targeting drug delivery  
Jin Chen1, Xianrui Zhao1, Shuyi Chen1, Jennifer Curato2, Robert Rutigliano2, Dafna 
Bar-Sagi2, and Iwao Ojima1. (1) Department of Chemistry, State University of New 
York at Stony Brook, Stony Brook, NY 11794-3400, jinchen2@ic.sunysb.edu, (2) 
Department of Molecular Genetics & Microbiology, State University of New York at 
Stony Brook  

The design and syntheses of a new class of disulfide-containing linkers for tumor-
targeting prodrug is reported. These linkers could be applied to a variety of tumor-
targeting molecules (e.g., unsaturated fatty acid, biotin, monoclonal antibody) and 
cytotoxic agents (e.g., second-generation taxoid). A series of model experiments 
provided the proof of concept, i.e., disulfide bond cleavage by a thiol, fast 
intramolecular thiolactonization, and the release of a free cytotoxic agent. The key 
factors involved in this process, including pH dependence and substituent effects, 
were studied. A set of new fluorescence-labeled tumor-targeting drug conjugates 
were also synthesized based on these linkers. Cellular uptake of the conjugate and a 
free drug/probe release were investigated in pancreatic cancer cell lines as well. 
Detailed syntheses and biological evaluation will be presented.  

 

 
 
 
 



 

 

 
MEDI 175 The design and synthesis of some novel bisphosphonates as 
potent inhibitors of farnesyl diphosphate synthase  
Yonghui Zhang1, Fenglin Yin2, Rong Cao2, Annette Leon-Rossell2, and Eric Oldfield3. 
(1) Department of Chemistry, University of Illinois at Urbana-Champaign, 600S. 
Mathews Avenue, Urbana, IL 61801, yhzhang@chad.scs.uiuc.edu, (2) Department of 
Biophysics, University of Illinois at Urbana-Champaign, (3) Dept. of Chemistry, 
University of Illinois at Urbana-Champaign  

Traditional nitrogen-containing bisphosphonates, an important class of drugs 
currently used to treat osteoporosis, Paget's disease and hypercalcemia due to 
malignancy, function primarily by adsorbing to bone and inhibiting the enzyme 
farnesyl diphosphate synthase (FPPS) in osteoclasts. CoMSIA and pharmacophore 
modeling investigations clearly show the importance of the presence of a positive 
charge feature at a relatively localized position in the bisphosphonate side chain. 
Herein, we report the design, synthesis and testing of guanidinium bisphosphonates 
and some non-nitrogen bisphosphonates such as sulfonium-1-yl-bisphosphonates, 
phosphonium-1-yl-hydroxy-bisphosphonates, and arsenium-1-yl-hydroxy-
bisphosphonates. The most potent molecules have high activity against an expressed 
FPPS from H. sapiens and T. brucei, in Dictyostelium discoideum cell growth 
inhibition, in gamma delta T cell activation and in tumor cell line assay. As such, they 
represent useful new leads for the discovery of new bone resorption, anti-infective 
and anti-cancer drugs.  

 
MEDI 176 Parallel synthesis and high-throughput solubility determination of 
NCGC produced libraries: Models for probe development  
Michael E. Nelson, Janak K. Padia, Karina M. Zuck, James Inglese, and Christopher 
P. Austin, NIH Chemical Genomics Center, National Institutes of Health, NIH, NHGRI, 
NCGC, MSC 3370, 9800 Medical Center Drive, Bethesda, MD 20892-3370, Fax: 301-
217-5728, nelsonm2@mail.nih.gov  

            In addition to activity and potency, one major requirement for probe 
development at the NIH Chemical Genomics Center is solubility.  The ability to 
determine solubility of compound libraries in a high-throughput fashion is very 
important.  One approach, using the Veloce Nanostreem parallel HPLC system and 
analysis software, has been tested on a purine library synthesized at the NCGC. 
 Synthesis (Scheme 1), results and applicability to a high-throughput environment 
are reported, along with follow-up experiments.  

 

   

   



 

 

 

MEDI 177 Activation of gene expression in living cells by a synthetic 
transcription factor mimic  
Xiangshu Xiao, Peng Yu, Hyun-suk Lim, and Thomas Kodadek, Division of 
Translational Research, Department of Internal Medicine, University of Texas 
Southwestern Medical Center, 6000 Harry Hines Blvd, Dallas, TX 75390, 
xiangshu.xiao@utsouthwestern.edu  

Synthetic molecules capable of activating the expression of specific genes are of 
great interest as tools for biological research and, potentially, as a novel class of 
pharmaceutical agents. It has been demonstrated previously that such synthetic 
transcription factor mimics can be constructed by connecting a sequence-specific 
DNA-binding module to a molecule capable of binding to the transcriptional 
machinery via a suitable linker. These chimeras mimic the two basic properties of 
native transcription factors, which are to recognize a promoter sequence specifically 
and to recruit the transcriptional machinery to that promoter. However, none of the 
compounds reported to date have been shown to function in living cells. We report 
here the first example of an ATA that activates the transcription of a reporter gene in 
mammalian cells. The compound is comprised of a cell permeable coactivator-binding 
peptoid fused to a DNA-binding hairpin polyamide. The peptoid was identified by 
screening a combinatorial library of about 50,000 compounds for binding to the KIX 
domain of the CREB-binding protein (CBP), a mammalian coactivator. When 
incubated with cultured HeLa cells carrying a luciferase reporter plasmid bearing 
several hairpin polyamide-binding sites, up to a seven-fold increase in luciferase 
expression was observed.  

 

 
MEDI 178 Two approaches to synthesis of aryl sulfonyl chloride 
intermediate for Apratastat TMI-005  
Joseph Zeldis, Lalitha Krishnan, T. Z. Wang, and David Blum, Chemical 
Development, Wyeth Research, 401 N. Middletown Rd, Pearl River, NY 10965, Fax: 
845-602-5301, zeldisj@wyeth.com  

The compound 4-4-(4-hydroxy-but-2-ynyloxy)-benzenesulfonyl-2,2-dimethyl 
thiomorpholine-3-carboxylic acid hydroxyamide (TMI-005) shows anti inflammatory 
effects due to inhibition of matrix metalloproteases (MMP) and tumor necrosis factor- 
activity (TNF). The poster describes the development of a process for the synthesis 



 

 

of multi kilogram quantities of this compound and in particular a scaleable 
chromatography-free synthesis of a critical sulfonyl chloride intermediate, from 
inexpensive and commercially available starting materials.  

 
MEDI 179 Site-directed mutagenesis of the C1b domain of protein kinase C 
(PKC) delta provides a unique platform for the development of selective 
ligands for the atypical PKC zeta  
Ji-Hye Kang1, Megan L. Peach2, Yongmei Pu3, Peter M. Blumberg3, and Victor E. 
Marquez1. (1) Laboratory of Medicinal Chemistry, National Cancer Institute, National 
Institutes of Health, 376 Boyles St, Frederick, MD 21702, jhkang@ncifcrf.gov, (2) 
Basic Research Program, SAIC Frederick, Inc, (3) Laboratory of Cellular 
Carcinogenesis & Tumor Promotion, National Cancer Institute, National Institutes of 
Health  

A cluster of arginine residues on protein kinase C ζ (PKC-ζ) at positions 7, 10, 11 and 
20 is believed to be responsible for the failure of its C1 domain to bind diacylglycerol 
(DAG) or the phorbol esters. Using the structure of the C1b domain of PKC-δ as a 
starting platform, a number of single, double, triple, and quadruple mutants were 
generated to gradually convert this active C1 domain into an inactive ζ-like structure. 
Concomitantly, a number of DAG-lactones, which function as potent DAG surrogates, 
were synthesized to target these mutants. Their binding affinity was monitored to 
understand how the extra arginines hinder DAG/Phorbol ester binding.  

 

 
MEDI 180 Effects of cyclization constraints on helix/turn peptide structures  
Renée L. Beyer, Huy N. Hoang, Giang T. Le, and David P. Fairlie, Centre for Drug 
Design and Development, Institute for Molecular Bioscience, University of 
Queensland, Brisbane, QLD 4072, Australia, Fax: +61 7 3346 2990, 
r.beyer@imb.uq.edu.au  

Recently we reported the stablization of a single turn of an alpha helix using a 
cyclization constraint in a pentapeptide (Shepherd et al, J.Am.Chem.Soc. 2005, 127, 
2974). Since 1-turn of an alpha helix is defined by 3.6 residues we wondered 
whether an alpha helix could be stabilized in 4 residues. We have therefore 
compared cyclo-(1,5)-[KARAD] with a variety of tetrapeptides ARAX and XARA 
containing different cyclization constraints and examined the resulting structures by 
circular dichroism and/or 2D-NMR spectroscopy. We find a number of surprising 
effects on the alpha-beta-gamma turn conformations and demonstrate that CD 
spectra are not necessarily reliable indicators of helix structure.  



 

 

 
MEDI 181 Alpha helix induction in HIV REV34-50 by N-terminal nucleators  
Renée L. Beyer, Michael J. Kelso, Robert C. Reid, Giang T. Le, and David P. Fairlie, 
Centre for Drug Design and Development, Institute for Molecular Bioscience, 
University of Queensland, Brisbane, QLD 4072, Australia, Fax: +61 7 3346 2990, 
r.beyer@imb.uq.edu.au  

A handful or organic compounds have been reported to nucleate (increase or 
stabilize) alpha helicity in short peptides. CD spectra have usually been measured to 
make these claims, but often they have been recorded under different conditions 
(solvent, temp, ionic strength, buffer, etc) making comparisons between nucleators 
quite difficult.  

This study compares a range of N-terminal ‘caps' or nucleators for their capacity to 
induce alpha helicity in a 17-residue RNA-binding peptide fragment 
(TRQARRNRRRRWRERQR) of the viral protein HIV-1REV. That protein is essential for 
replication of HIV by acting as a transporter that exports mRNA from the nucleus of a 
host-infected cell to the cytoplasm. The RNA-binding fragment REV34-50 has very 
little alpha-helical structure in water, but is alpha helical when bound to a piece of 
RNA known as the Rev Response Element (RRE). Methods for inducing alpha helicity 
may lead to higher affinity binding to RNA and help guide design of REV-RNA 
antagonists of interest as antiviral drugs. We have found helix nucleating templates 
that induce very high proportions of alpha helicity in REV34-50.  

 
MEDI 182 Reduction of aldehydes and ketones using solid supported 
borohydride and microwave heating  
Panagiotis Ioannidis, Ronny Lundin, and Pino Pilotti, Biotage Sweden AB, 
Kungsgatan 76, SE 75318 Uppsala, Sweden, Fax: +46-18-591922, 
panagiotis.ioannidis@eu.biotage.com  

One very common transformation in organic synthesis is the reduction of aldehydes 
or ketones to the corresponding primary or secondary alcohols using sodium 
borohydride as hydride donator. We have developed microwave-assisted protocols 
for the reduction of aldehydes or ketones using solid supported borohydride (MP-
BH4) where the sodium cation is replaced by a tetraalkyl ammonium cation which is 
covalently bonded to cross-linked macroporous polystyrene. The inorganic salts are 
linked to a solid support, and thus the extraction step can be omitted. By the use of 
controlled microwave heating, a dramatic decrease in the reaction time, generally 
from hours to minutes, was achieved.  

 
MEDI 183 New paradigm for high throughput preparative HPLC columns  
Peter C Rahn1, Tivadar Farcas1, Gareth Friedlander1, Joshua Heng2, and Emmet 
Welch1. (1) Research and Development, Phenomenex, 411 Madrid Avenue, Torrance, 
CA 90501, peterr@phenomenex.com, (2) Phenomenex, Inc  

High throughput purification demands have led to the widespread adoption of 
gradient separations with very high flow rates on short columns (50-100mm). These 
high flow rate chromatographic methods in conjunction with large volume injections 
of crude organic reaction products dissolved in DMSO or DMSO:Methanol have 
stressed the traditionally packed preparative columns. These chromatographic 



 

 

conditions have lead to reduced or variable lifetimes due to bed failure-either 
channeling or voiding. Although incremental improvements in packing technique and 
hardware have been made for these short columns, the fundamental method of 
packing – slurry packing – has inherent limitations making it difficult to achieve 
consistent and stable packed beds. The major limitation with the slurry packing 
techniques is the packing pressure must be released at the end of the packing 
process allowing the bed to relax or uncompress before final assembly.  

This work demonstrates the improvements in column performance achieved by 
adaptation of axial compression packing technology to manufacture short, disposable 
high throughput preparative columns with a high level of process control. Results 
show that column bed densities can now be increased and maintained, to the limit of 
the mechanical strength of the chromatographic media, eliminating the possibility of 
column voiding or channeling as a source of column failure. Improvements in 
column-to-column consistency, overall column lifetime and performance will be 
presented and directly compared to the old slurry packing technology. Results from 
operating these new columns under extreme flow rates will be discussed.  

 
MEDI 184 Compound enumeration in chemical patents  
Mark R. Hansen1, Richard JD Rouse2, and Hugo O. Villar1. (1) Altoris, Inc, 11575 
Sorrento Valley Rd, Suite 214, San Diego, CA 92121, mark@altoris.com, (2) 
PatentInformatics Project, Altoris,Inc  

Patent informatics is a nascent field that deals with the management and mining of 
patent literature. Patents play a fundamental role in drug discovery as they limit our 
freedom to operate with given chemical classes. Understanding the breadth of 
chemical motifs covered in a patent, the chemical overlap between two patents and 
the freedom to operate within the space of a patent are fundamental to modern 
medicinal chemistry. Chemical patents offer a challenge to the informatics field 
because of the unique nature of the information they handle. Working at the 
intersection of intellectual property and chemistry needs a thorough understanding of 
both fields. Moreover, a chemical patent may cover hundreds of thousands to 
millions of chemical entities. When such large numbers of compounds are involved, it 
is not possible for the user to effectively mine the information provided without the 
use of automated techniques. Here we present a number of different methods that 
we are developing to provide assistance with patent literature to the chemist working 
in early discovery.  

 
MEDI 185 Sugar-coated nanobiotics  
Sampath C. Abeylath, Department of Chemistry, University of South Florida, 4202 
E. Fowler Avenue, SCA 400, Tampa, FL 33620, sabeylat@mail.usf.edu  

Carbohydrate-containing polyacrylate nanoparticles were prepared by emulsion 
polymerization and studied by a number of methods. Antibiotic-conjugated 
nanoparticles were prepared with sugar groups as linker units. The effect of these 
linker units on the physical and microbiological properties of these new drug delivery 
vehicles will be discussed.  

 



 

 

MEDI 186 Intercalation of fulleropyrrolidines into zirconium phosphate 
layers for drug delivery applications  
Melissa Martinez1, Annette Medina1, Agustín Díaz2, and Jorge L. Colon3. (1) 
Department of Chemistry, University of Puerto Rico-Rio Piedras Campus, San Juan, 
PR 00931-3346, melissahrh@gmail.com, (2) Department of Chemistry, University of 
Puerto Rico-Río Piedras Campus, (3) Department of Chemistry, University of Puerto 
Rico, Rio Piedras Campus  

Since its discovery in 1985, buckminsterfullerene (C60) has been thoroughly studied. 
Several studies have shown that fullerenes have potential biomedical applications. 
Among the diverse applications in biomedicine are inhibition of HIV proteases, 
neuroprotection, DNA photocleavage, tumor therapy and antimicrobial activity. 
Fullerene is a highly nonpolar and toxic molecule, which makes difficult its use in the 
human body. Several attempts have been made to increase its solubility, giving rise 
to a new family of water-soluble fullerene derivatives. Our approach intends to find a 
suitable means of transportation that will deliver C60 to its targets. We are using an 
inorganic layered material known as zirconium phosphate (ZrP) as vehicle. In order 
to increase its polarity and its probability of being intercalated into ZrP, C60 has been 
functionalized to a fulleropyrrolidine. The resulting intercalated material was 
characterized and the results of these investigations will be presented.  

 
MEDI 187 Potent and selective 3-amino-1-cyclopentanecarboxamide CCR2 
antagonists  
Lihu Yang1, Richard X. Jiao1, Chris Moyes1, Greg Morriello1, Gabor Butora1, K. 
Shankaran1, Alexander Pasternak1, Steve Goble1, Changyou Zhou1, Malcolm 
MacCoss2, Anne-Marie Cumiskey1, Larry Peterson1, Mike Forrest1, Pasquale P. 
Vicario1, Julia M. Ayala1, Hong Jin1, Margaret A. Cascieri1, Mary Struthers1, Julie 
MeMartino1, and Sander G. Mills1. (1) Merck Research Laboratories, Rahway, NJ 
07065-0900, Fax: 732 594 3007, lihu_yang@merck.com, (2) Department of 
Medicinal Chemistry, Merck Research Laboratories  

Monocyte chemoattractant protein (MCP-1/CCL2) is a CC chemokine and binds to 
chemokine receptor 2 (CCR2), which is expressed on the majority of blood born 
monocytes. Interruptions of the MCP-1/CCR2 axis in rodent models of inflammatory 
and autoimmune diseases have suggested the potential utility of a CCR2 antagonist 
in the treatment of rheumatoid arthritis, multiple sclerosis and atherosclerosis. In 
this presentation, we report the discovery of a novel series of 3-amino-1-
cyclopentanecarboxyamidebased CCR2 antagonists of the human isoform, which are 
potent, selective and orally bioavailable. Selected compounds in the series showed 
good mouse CCR2 antagonist activity as well. Detailed SAR, in vivo proof of concept 
studies as well as other preclinical properties will be discussed.  

 
MEDI 188 Conformational studies of 3-amino-1-alkyl-cyclopentane 
carboxamide CCR2 agonists leading to new spirocyclic antagonists  
Alexander Pasternak, Steve Goble, Gabor Butora, George A. Doss, Nancy N. Tsou, 
Pasquale P. Vicario, Julia M. Ayala, Julie A. DeMartino, Sander G. Mills, and Lihu 
Yang, Merck Research Laboratories, Rahway, NJ 07065-0900, 
alexander_pasternak@merck.com  



 

 

In an effort to shed light on the active binding conformation of our 3-amino-1-alkyl-
cyclopentane carboxamide CCR2 antagonists, we prepared several conformationally 
constrained analogs resulting from backbone cyclization. Evaluation of CCR2 binding 
affinities for these analogs gave insight into the optimal relative positions of the 
piperidine and benzylamide moieties while simultaneously leading to the discovery a 
new, potent lead type based upon a spirocyclic acetal scaffold.  

 
MEDI 189 3-Amino-1-alkyl-cyclopentane carboxamides as small molecule 
antagonists of the human and murine CC chemokine receptor  
Gabor Butora, Richard X. Jiao, William H. Parsons, Pasquale P. Vicario, Jin Hong, 
Julia M. Ayala, Margaret A. Cascieri, and Lihu Yang, Merck Research Laboratories, 
Rahway, NJ 07065-0900, gabor_butora@merck.com  

Monocyte Chemoattractant Protein 1 (CCL2/MCP-1), a member of the CC-subfamily 
of chemotactic cytokines (chemokines) binds and activates the CC-chemokine 
receptor 2 (CCR2). A large body of evidence accumulated in the recent past strongly 
suggests the involvement of the CCL2/CCR2 axis in arthritis, multiple sclerosis and 
vascular disease offering a logical platform for therapeutic intervention. In this 
presentation we wish to describe a series of low molecular weight antagonists of both 
the human and murine CC chemokine receptor 2, containing a 1-alkyl-3-(3-methyl-
4-spiroindenylpiperidine)-substituted cyclopentanecarboxamide. A SAR study of the 
C1 substituent revealed that short, branched alkyl groups such as isopropyl, isobutyl, 
or cyclopropyl are optimal for both human and murine CCR2 binding activity.  

 
MEDI 190 Discovery of Fms/Kit kinase inhibitors for the treatment of 
rheumatoid arthritis  
Ryan Bremer1, Jiazhong Zhang1, Guoxian Wu1, Yong Zhou1, Angela Oh2, Rafe 
Shellooe3, Ivana Cheung4, Kevin Eng5, Betsy Burton4, Catherine Luu3, Marika Nespi1, 
Hongyao Zhu6, Maryam Tabrizizad2, Julie De Joya-Rice4, Kam Zhang2, Clarence 
Hurt1, Wayne Spevak1, Rebecca Zuckerman1, Weiru Wang2, Chao Zhang6, Ben 
Powell3, Gaston Habets4, Brian West4, Gideon Bollag7, D. Rick Artis8, and Prabha 
Ibrahim1. (1) Department of Chemistry, Plexxikon, Inc, 91 Bolivar Drive, Berkeley, 
CA 94706, rbremer@plexxikon.com, (2) Department of Structural Biology, Plexxikon, 
Inc, (3) Department of Protein Chemistry, Plexxikon, Inc, (4) Department of Assay 
Development and Screening, Plexxikon, Inc, (5) Department of Molecular Biology, 
Plexxikon, Inc, (6) Department of Informatics, Plexxikon, Inc, (7) Division of 
Discovery Biology, Plexxikon, Inc, (8) Division of Lead Generation, Plexxikon, Inc  

Macrophages and mast cells in synovial tissues play a central role in the pathology of 
rheumatoid arthritis (RA). Macrophage survival and proliferation are mediated by the 
cytokine CSF-1, through the receptor tyrosine kinase, Fms (CSF-1R); whereas, mast 
cells are regulated by SCF, via the closely related kinase, Kit. We have identified a 
series of potent inhibitors of Fms and Kit with demonstrated efficacy in in vivo 
models of RA. Further efforts, guided by co-crystallography of lead compounds in 
both Fms and Kit, have led to a portfolio of lead compounds with varying Fms/Kit 
activity profiles. This presentaion will describe the efficacy of one lead compound in a 
mouse model of RA, as well as, the activities of follow on compounds in biochemical 
and cell-based assays for Fms and Kit.  

 



 

 

MEDI 191 Design, synthesis and study of new lipoxin A4 analogs  
Nicos A. Petasis1, Kalyan C. Nagulapalli1, Raquel Keledjian1, Rong Yang1, Yee-Ping 
Sun2, and Charles N. Serhan2. (1) Department of Chemistry and Loker Hydrocarbon 
Research Institute, University of Southern California, Los Angeles, CA 90089-1661, 
petasis@usc.edu, (2) Center for Experimental Therapeutics and Reperfusion Injury, 
Brigham and Women's Hospital, Harvard Medical School  

Lipoxin A4 (LXA4) and the aspirin-triggered 15-epi LXA4 are trihydroxy tetraene 
derivatives generated enzymatically from arachidonic acid that serve as potent 
endogenous counter-regulatory lipid mediators that dampen acute inflammation and 
promote its resolution. Herein, we present our investigations of a new class of 
chemically and metabolically stable and readily synthesized LXA4 analogs 
characterized by the replacement of the tetraene moiety. The design, 
stereocontrolled synthesis and biological investigation of these analogs will be 
described.  

 
MEDI 192 Synthesis and biological evaluation of phenylazo 
benzenesulfonamides as selective COX-2 inhibitors  
Shwu-Jiuan Lin, Department of Medicinal Chemistry, College of Pharmacy, Taipei 
Medical University, 250 Wu-Hsing St., Taipei 110, Taiwan, shwu-lin@tmu.edu.tw, 
and Li-Ming Yang, Division of Medicinal Chemistry, National Research Institute of 
Chinese Medicine, 155-1, Li-Nong St., Sec. 2, Taipei 112, Taiwan, Fax: +886-2-
2826-4276, lmyang@nricm.edu.tw  

Nonsteroidal antiinflammatory drugs (NSAIDs) are widely used to treat pain, fever 
and inflammation. COX-2 selective inhibitors have proven to be effective anti-
inflammatory and analgesic medicines with lower bleeding and ulcerogenic effects 
than traditional NSAIDs, which nonselectively inhibit COX-2 and COX-1. Recently, 
rofecoxib and valdecoxib has been withdrawn from the market due to the increased 
risk of adverse cardiovascular events. Thus, there is an urgent need to search for 
new selective COX-2 inhibitors with a mild therapeutic effect on COX-1, which could 
theoretically reduce cardiovascular side effects due to their anti-platelet, anti-
thrombotic activities. In the present study, a series of phenylazo 
benzenesulfonamide derivatives was designed and synthesized for the evaluation as 
selective COX-2 inhibitors in a cellular assay using human whole blood and an 
enzymatic assay using purified ovine enzymes. The details of the synthetic studies 
and SAR among these compounds will be discussed.  

 
MEDI 193 5-Heteroatom substituted pyrazoles as canine COX-2 inhibitors: 
Synthesis, SAR and molecular modeling studies on binding contribution of 1-
(5-methylsulfonyl)pyrid-2-yl and 4-nitrile  
Subas M. Sakya1, Xinjun Hou1, Martha L. Minich2, Bryson Rast2, Andrei Shavnya2, 
Kristin M. L. DeMello2, Hengmiao Cheng2, Jin Li2, Burton H. Jaynes2, Donald W. 
Mann2, Carol F. Petras2, Scott B. Seibel2, Suzanne St. Denis2, Michelle L. Haven2, and 
Michael P. Lynch2. (1) CNS Chemistry, PGRD, Pfizer Inc, Eastern Point Road, Groton, 
CT 06340, (2) Veterinary Medicine Research and Development, Pfizer Inc  

Synthesis and structure activity relationship (SAR) towards canine COX-1 and COX-2 
in vitro whole blood activity of 4-hydrogen versus 4-cyano substituted 5-Aryl or 5-
heteroatom substituted N-phenyl/2-pyridyl sulfone pyrazoles is discussed. The 



 

 

differences between the pairs of compounds with the 4-nitrile pyrazole derivatives 
having substantially improved in vitro activity is highlighted for both COX-2 and 
COX-1. This difference in activity may be due to the contribution of the hydrogen 
bond of 4-cyano group with Ser 530 as shown by our molecular modeling studies. In 
addition, our model suggests a potential contribution from hydrogen bonding of the 
pyridyl nitrogen to Tyr 355 for the increased activity over the phenyl sulfone analogs.  

 
MEDI 194 1H-Pyrrole-2,5-dione derivatives as novel COX-2 inhibitors  
Ji Y. Jeon1, Kyung-J. Yun2, Kyung-T. Lee2, and Jae Y. Lee1. (1) Department of 
Chemistry, College of Sciences, Kyung Hee University, 1 Hoegi-Dong, Dongdaemun-
ku, 130-701, Seoul, South Korea, Fax: +82-2-966-3701, allinoneall@nate.com, (2) 
Department of Pharmaceutical Biochemistry, College of Pharmacy, Kyung Hee 
University  

A new type of 1H-pyrrole-2,5-dione (4), possessing 3,4-diphenyl substituents, was 
designed and synthesized for evaluation as cyclooxygenase-2 (COX-2) inhibitors with 
in vitro inhibition of LPS-induced prostaglandin E2 (PGE2) production. 1H-pyrrole-
2,5-dione (4) was easily prepared from furan-2,5-dione (3), which was synthesized 
from the condensation reaction between benzoylformic acid(1) and phenylacetic acid 
(2) under acetic anhydride condition. Herein, we wish to describe the brief structure-
activity relationship (SAR) of 1H-pyrrole-2,5-dione compounds (4).  

 

 
 
 
 

 
MEDI 195 Structural requirements for time-dependent and time-
independent inhibition of prostaglandin synthase I (COX I)  
Gianmarc G. Johns1, Amanda E. Conway1, and Barry S. Selinsky2. (1) Chemistry 
Department, Villanova University, Mendel Hall, Fax: 610-519-7167, 
gianmarc.johns@villanova.edu, (2) Department of Chemistry, Villanova University, 
800 Lancaster Avenue, Fax: 610-519-7167, barry.selinsky@villanova.edu  

Prostaglandin synthase I (COX I) catalyzes the synthesis of prostaglandin H2 from 
arachidonic acid. The inhibition of one or more isoforms of COX is critical for pain 
relief and regulation, with nonsteroidal anti-inflammatory agents (NSAIDs) 
commonly prescribed. COX inhibitors work by one of two different mechanisms: 
classical competitive (time-independent) inhibition or tight binding (time-dependent) 
inhibition. The reason for the two different types of inhibition is not clear at the 
molecular level. To address this question, the structure of COX I was determined in 
the presence of competitive and tight binding inhibitors by x-ray crystallography, and 



 

 

the significance of these results will be discussed. Also, a series of NSAIDs with the 
general structure shown below were synthesized and their mechanism of inhibition of 
COX were experimentally determined. From these experiments, a model explaining 
the two inhibitory mechanisms is proposed.  

 

 
 

 
MEDI 196 Discovery of novel, potent, and orally bioavailable STAT6 
inhibitors  
Shinya Nagashima1, Hiroshi Nagata1, Masahiro Iwata1, Masaki Yokota1, Hiroyuki 
Moritomo1, Sadao Kuromitsu1, Keiko Ohga1, Makoto Takeuchi1, Shin-ichi Tsukamoto1, 
and Mitsuaki Ohta2. (1) Institute for Drug Discovery Research, Astellas Pharm Inc, 2-
1-6, Kashima, Yodogawa-ku, Osaka 532-8514, Japan, Fax: +81-(0)6-6340-5414, 
shinya.nagashima@jp.astellas.com, (2) Institute for Drug Discovery Research, 
Astellas Pharmaceutical Co. Ltd  

Signal transducer and activator of transcription 6 (STAT6) is the key regulator of Th2 
immune response and a potential therapeutic target for allergic diseases, such as 
asthma. In a search for STAT6 inhibitors, pyrimidine-5-carboxamide derivatives were 
found to show STAT6 inhibitory activities. Among them, 2-{[4-(4-
morpholinyl)phenyl]amino}-4-[(2,3,6-trifluorobenzyl)amino]-5-
pyrimidinecarboxamide (YM-341619) potently inhibited STAT6 activation and Th2 
differentiation in mouse spleen T cells induced by IL-4 stimulation with IC50 values 
of 0.7 nM and 0.28 nM, respectively, and this compound inhibited antigen-induced 
eosinophil infiltration to the lung of mice by 71% compared to controls at a dose of 
0.3 mg/kg, p.o. These results suggest that YM-341619 might be useful for the 
treatment of allergic diseases, such as asthma. The synthesis and structure-activity 
relationships of pyrimidine-5-carboxamide derivatives including YM-341619 will be 
presented.  

 
MEDI 197 Quinol-4-ones as dissociated non-steroidal glucocorticoid A-ring 
mimetics  
Renee M. Zindell1, John Regan1, Thomas Lee1, Younes Bekkali1, Joerg Bentzien1, 
Abdelhakim Hammach1, Tom Kirrane1, Daniel Kuzmich1, John Proudfoot1, Mark 
Ralph1, Alison Capolino1, Richard Nelson1, Donald Souza2, Dianne Thome2, Gerald H. 
Nabozny2, and David Thomson1. (1) Department of Medicinal Chemistry, Boehringer 
Ingelheim Pharmaceuticals, Inc, 900 Ridgebury Road, P.O. Box 368, Riedgefield, CT 
06877, rzindell@rdg.boehringer-ingelheim.com, (2) Department of Pharmacology, 
Boehringer Ingelheim Pharmaceuticals, Inc  

Successful treatment of inflammatory diseases has relied on the use of steroids such 
as dexamethasone and prednisolone for many years. While effective in treatment, 
the use of steroids has many unwanted side effects. It has been shown that the 
molecular process by which glucocorticoid receptor agonists exert their anti-



 

 

inflammatory effect can be separated from the process which is mainly responsible 
for the unwanted side effects. We report quinol-4-one, attached to a non-steroidal 
scaffold, is a suitable A-ring mimetic which achieves noteworthy interactions in the 
glucocorticoid receptor ligand binding domain (GR LBD). Substitution on the quinol-
4-one nucleus has significant effects on nuclear receptor selectivity although changes 
to transactivation and transrepression pathways are less pronounced. In addition, 
the outcome on dissociation exerted by pharmacophores located near the D-ring 
domain of the GR LBD will be presented. Selected examples of the quinol-4-one class 
of compounds exhibit potent transrepression activity in an animal model of 
inflammation.  

 
MEDI 198 A high throughput, automated chemistry approach to the lead 
optimization of novel P38 MAP kinase inhibitors derived from 1,4-
disubstituted naphthalenes  
Hui Wu1, Mark A. Ashwell2, Yanbin Liu2, Syed M. Ali3, Jason Hill3, and Woj Wrona4. 
(1) Medicinal Chemistry, ArQule Inc, 19 Presidential Way, Woburn 01801, (2) 
Medicinal Chemistry, ArQule Inc, (3) R&D Chemistry, ArQule Inc, (4) Novartis  

A novel series of orally bioavailable, small-molecule, p38 mitogen-activated protein 
(MAP) kinase inhibitors have been elaborated from a 1,4-disubstituted naphthalene1 
template. A high throughput automated chemistry strategy was employed in the lead 
optimization stage of the project. Two series of high quality compound libraries will 
be described which provided changes to key structural features. These synthetic 
approaches and the resulting SAR for the inhibitory activity against p38á kinase and 
TNFá release in THP-1 cells will be described.  

Figure 1:  

 

 
MEDI 199 Applying fragment based drug discovery: p38, a case study  
Frank P. Hollinger1, Zenon Konteatis1, Jennifer L. Ludington1, Michael Karpusas2, 
Kristofer K. Moffett3, Dan Nguyen3, Michael S. Saporito2, Katrina Northrop2, Xiaomei 
Chai2, Marina Bukhtiyarova2, Matthew Clark1, Frank Guarnieri1, Enrique L. Michelotti3, 
and Eric Springman2. (1) Technology & Informatics, Locus Pharmaceuticals, Inc, Four 
Valley Square, 512 Township Line Road, Blue Bell, PA 19422, Fax: 215-358-2020, 
fhollinger@locuspharma.com, (2) Department of Biology, Locus Pharmaceuticals, 
Inc, (3) Department of Chemistry, Locus Pharmaceuticals, Inc  

While a variety of fragment based approaches are currently being used in drug 
discovery, several critical issues face computational fragment based drug design:  

(1) Accurate ranking of the fragment-protein interactions, (2) Accurate identification 
of key pharmacophore interactions with the protein target, (3) The ability to connect 
the fragments together into molecules in a meaningful way for synthesis.  



 

 

A fragment-based molecular design process has been developed which can identify 
multiple synthesizable bio-active chemical series for a biological target. The resulting 
hits are optimized using the same approach to modulate the physical properties 
while retaining or improving biological activity.  

The fragment-based design process has been developed around a novel grand 
canonical Monte Carlo (GCMC) simulation paradigm which calculates the binding free 
energies for fragments to a protein. The output of the simulation provides all the 
necessary information to accurately identify and characterize high affinity interaction 
sites and druggable binding sites on a protein surface. Proprietary analysis software 
tools enable us to combine fragments into synthetically accessible drug-like 
molecules for evaluation against a desired protein target. A case study is presented 
describing the design of novel, potent and selective allosteric inhibitors for p38. 
Experimental data is presented which validates the fragment-based molecular design 
process.  

 
MEDI 200 Alkyne-quinuclidine derivatives as potent and selective 
muscarinic antagonists for the treatment of COPD  
Laurent Provins1, Michel Guyaux2, Joel Mercier1, Bernard Christophe2, Michel 
Gillard3, Sophie Jadot1, Patrick Lo Brutto1, Luc Quéré1, Jean-Philippe Starck4, and 
Patrice Talaga1. (1) Global Chemistry, UCB S.A, Chemin du Foriest, Braine l'Alleud 
1420, Belgium, Fax: +32-2-3863669, laurent.provins@ucb-group.com, 
joel.mercier@ucb-group.com, (2) General Pharmacology, UCB S.A, (3) In Vitro 
Pharmacology, UCB S.A, (4) Global Chemistry, Current address: Carex S.A  

COPD is a chronic, progressive and poorly reversible condition characterized by 
impaired expiratory outflow and abnormal inflammatory response of the lungs to 
noxious particles and gases. Anticholinergics, particularly selective muscarinic M3 
antagonists, are currently the preferred choice for the symptomatic management of 
COPD.  

We have reported, a few months ago, the synthesis and biological evaluation of a 
novel family of alkyne-quinuclidine derivatives displaying potent anticholinergic 
properties as potential new drugs for the treatment of overactive bladder.  

In this poster, we present the discovery and optimization of new analogues 
displaying high muscarinic affinities and a particularly interesting kinetic selectivity 
for the M3-receptor making them particularly attractive for the treatment of COPD. 
We will describe the structure-activity relationships that underlie a rational 
improvement in the kinetics and binding profile selectivity for the M3-R and will 
examine the correlation between M3-R Koff and the persistence of the bronchodilator 
effect in vitro.  

 



 

 

 
MEDI 201 Synthesis of 1,3,4-thiadiazole and 1,3,4-oxadiazole containing 
butanoic acids as potent and selective αvβ3 integrin receptor antagonists  
John A. Wendt1, Heather G. Stenmark2, Mark L. Boys1, Lori Schretzman2, Thomas 
D. Penning2, Mark A. Russell2, V. Wayne Engleman3, Sandra K. Freeman3, Melanie L. 
Hanneke3, Marissa Westlin3, Tiffany Duffin3, Mary Beth Finn3, Jeffery L. Keene3, 
Kristen E. Shannon3, Christina N. Steininger3, Maureen A. Nickols3, Jon A. Klover3, 
William Westlin3, and G. Allen Nickols3. (1) Department of Chemistry, Pfizer, Inc, 
2800 Plymouth Road, Ann Arbor, MI 48105, Fax: 734-622-5165, 
john.a.wendt@pfizer.com, (2) Department of Medicinal Chemistry, Pfizer, Inc, (3) 
Departments of Discovery Pharmacology and Oncology, Pfizer, Inc  

We describe a series of 1,3,4 thiadiazole and 1,3,4-oxadiazole containing 
compounds, which are potent antagonists of the integrin αvβ3 and, in addition, show 
selectivity relative to the other integrins, such as αIIbβ3 and αvβ6. The synthesis, 
SAR, and rat pharmacokinetic properties of selected analogs will be presented.  

 
MEDI 202 2,5-Disubstituted pyrrolidine carboxylates as potent, orally active 
sphingosine-1-phosphate (S1P) receptor agonists  
Vincent J Colandrea1, Irene E Legiec1, Pei Huo1, Lin Yan1, Jeffrey J. Hale1, Sander 
G. Mills1, James Bergstrom2, Deborah Card2, Gary Chrebet2, Richard Hajdu2, Carol 
Ann Keohane2, James Milligan2, Mark Rosenbach3, Gan-Ju Shei2, and Suzanne 
Mandala2. (1) Department of Medicinal Chemistry, Merck Research Laboratories, P.O. 
Box 2000, Rahway, NJ 07065, Fax: 732 594 5966, vince_colandrea@merck.com, (2) 
Department of Immunology and Rheumatology, Merck Research Laboratories, (3) 
Department of Immunology and Rheumatology Research, Merck Research 
Laboratories  

Activation of sphingosine-1-phosphate-1 (S1P1) receptors effects the trafficking of 
circulating peripheral blood lymphocytes (PBLs), resulting in their sequestration from 
blood into secondary lymphoid organs. This pharmacodynamic phenomenon 
represents a novel immunosuppressive mechanism of action, which led to the 
supposition that S1P1 receptor agonists may provide an attractive addition to the 
current therapies administered for organ transplantation and multiple sclerosis (MS). 
We have disclosed several amino acid derived S1P1 receptor agonists that exhibit 
exceptional selectivity over S1P2,3. Our search for an S1P1 specific agonist has led to 
the identification of a series of 2,5-disubstituted pyrrolidine carboxylates as potent 
S1P1 receptor agonists with good selectivity over S1P2,3,4 receptor subtypes. The 
preparation of these compounds and their biological profiles will be presented.  

 
MEDI 203 Selective S1P1 receptor antagonist: Synthesis and its in vivo 
effects  
Sheng-Kai Wang1, M. Germana Sanna2, Yu-Hsien Chen1, Pedro J. Gonzalez-
Cabrera2, Anthony Don2, David Marsolais2, Hugh Rosen2, and Chi-Huey Wong1. (1) 
Department of Chemistry, The Scripps Research Institute, 10550 N. Torrey Pines 
Rd., La Jolla, CA 92037, Fax: 858-784-2409, skwang@scripps.edu, (2) Department 
of Immunology, The Scripps Research Institute  

Sphingosine 1-phosphate (S1P), a signal lipid, regulates many vital functions 
through 5 known receptors (S1P1~5). Among these receptors, S1P1 is known to 



 

 

modulate vascular integrity and lymphocyte trafficking. Recently, administration of a 
selective S1P1 agonist SEW2871 has achieved acute lymphocyte sequestration in 
vivo. An in vivo selective S1P1 antagonist will provide mechanistic insight into this 
function, and could also be used as a potential anti-angiogenesis agent. Current 
antagonists lack selectivity and exhibit either low potency or in vivo instability. Here, 
we introduce a selective S1P1 receptor antagonist, W146, which is stable and potent 
for in vivo studies. We show that W146 disrupts capillary integrity in the lung and 
reverses exogenous selective S1P1 agonist protection from VEGF-induced skin 
capillary leakage. Moreover, W146 reverses S1P1 agonist induced lymphopenia and 
the thymic medullary lymphocyte CD69 phenotype. Based on these new results, we 
developed new models of agonism/antagonism for the S1P1 receptor.  

 
 

 
MEDI 204 Discovery, design and SAR studies of 1,2,4-oxadiazole based 
highly potent S1P1 receptor agonists with exceptional selectivity against 
S1P2 and S1P3  
Zhen Li, Medicinal Chemistry, Merck Research Laboratories, RY50G-147, PO Box 
2000, Rahway, NJ 07065, Fax: 732-594-8080, zhen_li@merck.com  

With the advent of FTY720, there has been considerable interest in the agonists of 
Sphingosine 1-phosphate (S1P) receptor and their physiological role in immune 
regulation. Preclinical studies with FTY720 have revealed that its physiological effects 
include a redistribution of lymphocytes from blood to secondary lymphoid organs and 
regulation of cardiovascular function, with the former being a driver of 
immunosuppressive efficacy. S1P1 receptor agonism has been shown to correlates 
with lymphocyte recirculation, while S1P3 receptor agonism has been linked with 
acute toxicity and bradycardia in rodents. Therefore, compounds with high selectivity 
of S1P1 receptor over S1P3 receptor would be highly desirable. In this talk the 
discovery, development and SAR studies of a novel class of highly potent S1P1 

receptor agonists with unprecedented selectivity (S1P1 over S1P3) will be presented. 
Pharmacokinetic and pharmacodynamic studies, biological properties as well as some 
in-depth evaluations of this class of compounds will be discussed.  

 
 

 
MEDI 205 Synthesis of the immunoproteasome catalytic subunit LMP2-
specific modulators  
Abby Ho and Kyung-Bo Kim, Department of Pharmaceutical Sciences, University of 
Kentucky, College of Pharmacy, 725 Rose Street, Lexington, KY 40536, 
ykho0@email.uky.edu  

The proteasome plays a central role in ubiquitin dependent protein degradation. In 
cells stimulated with γ-interferon, the catalytic subunits of constitutive proteasome 
are replaced by newly synthesized immuno-subunits (LMP7, LMP2 and MECL-1), 
forming ‘immunoproteasome', which generates peptides with higher affinity for MHC 
class I molecules. Even though the immunoproteasome appears to play an important 
role in antigen presentation, its other physiological functions still remains to be 
elucidated due to the lack of appropriate molecular probes. Dihydroeponemycin, an 
active derivative of natural product eponemycin, has previously been shown to 



 

 

preferentially target immunoproteasome subunits due to its isooctanoic residue. 
Using dihydroeponemycin as a lead compound, we have synthesized a library of 
derivatives and investigated their proteasome subunit binding specificity. Herein we 
report for the first time the development of immunoproteasome subunit-specific 
inhibitors that can be used to explore the function of immunoproteasome.  

 
 

 
MEDI 206 Caffeic acid phenethyl ester blocks allergic reaction in mouse 
model  
Sae-Gwang Park1, Da-Young Lee1, In-Hak Choi1, Su-Kil Seo1, Soo-Woong Lee1, Won-
Kyo Jung2, Se-Kwon Kim2, and Il-Whan Choi1. (1) Department of Micribiology, Inje 
Univrersity, Gaegum-Dong, Jin-Gu, Busan 614-735, South Korea, cihima@inje.ac.kr, 
(2) Marine Bioprocess Research Center, Bukyung University  

Caffeic acid phenethyl ester (CAPE) is an active component of honeybee propolis 
extracts. It has several effects such as anti-inflammatory, anti-oxidize, anti-cancer, 
anti-bacterial, anti-viral, anti-fungal and immunomodulation. Especially, suppressive 
effect of NF-kB will be interrupt the part of allergic induction. The purpose of this 
experimental study was to evaluate the effect of CAPE on active systemic 
anaphylaxis induced by ovalbumin (OVA) challenge in mice. Mice were sensitized 
intraperitoneally and challenged intravenously by OVA. Anaphylalactic scores, 
histopathological analysis, and plasma levels of histamine and total IgE after allergen 
challenge were determined. After challenges, all sham-treated mice developed 
anaphylactic signs, increased plasma levels of histamine and total IgE, marked 
vascular leakage, and histological changes including pulmonary edema and 
hemorrhage in renal medullae within 20 min. In contrast, decrease of plasma levels 
of histamine and total IgE were observed in CAPE treated mice. In addition, a 
significant prevention of hemoconcentration and OVA-induced pathological changes. 
These results suggest that CAPE shows an anti-allergic effect, which may be due to 
the protection against IgE-mediated allergy.  

 
 

 
MEDI 207 Discovery of novel, orally available piperidine-containing CCR1 
antagonists  
Shou-Fu Lu1, Yuo-Ling Chou2, Wheeseong Lee2, Xiaolin Liang1, Gary B. Phillips2, 
Sabine Schlyer1, Robert G. Wei1, Jinlou Xu1, Hongyi Yu3, Xue Snow Ge1, Paymann 
Harirchian1, Sofia Ribeiro1, Babu Subramanyam4, Janette Walters4, Richard Horuk1, 
and Monica J. Kochanny2. (1) Berlex Biosciences, 2600 Hilltop Drive, Richmond, CA 
94804, Fax: 510-669-4310, shou-fu_lu@berlex.com, (2) Department of Chemistry, 
Berlex Biosciences, (3) High Throughput Chemistry, GlaxoSmithKline, (4) 
Department of Pharmacology, Berlex Biosciences  

Ligands for the CCR1 receptor (MIP-1α and RANTES) have been implicated in a 
number of chronic inflammatory diseases, including multiple sclerosis, rheumatoid 
arthritis and transplant rejection. Because these ligands share a common receptor, 
CCR1, we sought to discover antagonists for this receptor as an approach to treating 
these disorders. In the search for a follow-up to our clinical candidate BX-471, our 
aim was to modify the structure in order to remove the potentially labile benzylic 



 

 

amine linkage. These efforts led to the discovery of a new lead compound, in which 
the benzylpiperazine is replaced with a benzoylpiperidine. Early SAR investigation of 
this lead will be described and contrasted with the piperazine series. Metabolism / 
pharmacokinetic profiles will be presented for selected analogs.  

 

 
MEDI 208 5-Aryl-5-cyanoindazoles, 5-aryl-5-cyanoindoles and 6-aryl-6-
cyanoquinazolines as selective PDE4 inhibitors  
Laxmikant Gharat, Abraham Thomas, Neelima Khairatkar-Joshi, Prasadarao 
Lingam, Shantaram Phatangare, Anupindi Raghuram, Kanthikiran Varanasi, and 
Swaroop V. Vakkalanka, Discovery Research, Glenmark Pharmaceuticals Ltd, Plot # 
A-607, MIDC Mahape, Navi Mumbai 400 709, India, Fax: 91-22-27780376, 
laxmikant_gharat@glenmarkpharma.com  

The cAMP-specific PDE4 (Phosphodiesterase 4) is the most expressed isozyme in 
various inflammatory and immune cells of the airway smooth muscle. PDE4 catalyzes 
the hydrolysis of cAMP to the inactive 5-AMP, resulting in decreased levels of cAMP. 
Elevated levels of cAMP are generally considered to be beneficial to the airway cells. 
This is due to the ability of cAMP to activate protein kinases responsible for reducing 
inflammatory cell activity and smooth muscle tone, leading to suppression of 
inflammatory cell functions and relaxation of the airway smooth muscle. Elevated 
levels of cAMP can be obtained by inhibition of PDE4 and hence PDE4 has been 
considered as a molecular target for novel drugs, especially for the treatment of 
inflammatory airway diseases like asthma and COPD. In our attempts to develop 
novel, selective and orally active PDE4 inhibitors we have synthesized a series of 
compounds exibiting high in-vitro potency. One of the compounds in the series also 
showed good pharmacokinetic profile with an absolute oral bioavailibility of 70 %. 
Their synthesis and SAR will be discussed.  

 
MEDI 209 Studies on Bruton's tyrosine kinase, a target for rheumatoid 
arthritis  
Zhengying Pan, Heleen Scheerens, Jonathan Li, Brian E Schultz, Paul A Sprengeler, 
Michael D Sweeney, Paul Grothaus, Douglas A Jeffery, Peter R Young, James T 
Palmer, and Stacie A. Dalrymple, Celera Genomics, 180 Kimball Way, South San 
Francisco, CA 94080, Fax: 650-866-6654, zypan@yahoo.com  



 

 

Rheumatoid arthritis (RA) is a disease impacting millions of people in US. There is a 
great need to develop new therapies to treat this illness. Biological studies indicate 
Bruton's tyrosine kinase (Btk) activity is required for B cells' normal functions 
because Btk is an essential kinase in the B cell antigen receptor signal pathway. We 
will present our efforts in discovering an irreversible inhibitor for Btk and validation 
of Btk as a target for potential RA treatment. Particularly, the discovery of a novel 
irreversible inhibitor through structural bioinformatics approach will be explained in 
detail. The in vivo efficacy of selective inhibitors is demonstrated by the complete 
inhibition of arthritis development in mouse models of RA. The correlation between 
Btk's activity and phenotypic observations in animals is solidly confirmed via an 
activity-based probe for Btk through activity-based protein profiling studies.  

 
MEDI 210 TACE inhibitors for RA  
Chunchun Zhang1, Jeremy I. Levin1, Frank E. Lovering1, Mark Behnke1, Kaapjoo 
Park1, LinHong Sun2, Yi Zhu2, and Yuhua Zhang2. (1) Chemical and Screening 
Sciences, Wyeth Research, 401 N. Middletown Road, Pearl River, NY 10965, Fax: 
845-602-5561, zhangc9@wyeth.com, (2) Inflammation, Wyeth Research  

   

Tumor necrosis factor-α (TNF-α is a pro-inflammatory cytokine that has been 
demonstrated to play a pivotal role in a variety of inflammatory diseases including 
rheumatoid arthritis (RA).  The success of anti-TNF therapies including Enbrel® and 
Remicade® in treating RA has validated TNF-α as a target for pharmaceutical 
intervention. TNF-α converting enzyme (TACE) is a membrane bound zinc proteinase 
responsible for the cleavage of membrane bound TNF-α to give soluble TNF-α. The 
development of orally active, small molecule inhibitors of TACE that modulate levels 
of soluble TNF-α may provide an alternative treatment for RA and other 
inflammatory diseases. We have previously disclosed the TACE activity and 
selectivity of a series of both α-sulfone and β-sulfone hydroxamates bearing 
butynyloxy P1' groups. We now report the synthesis, in vitro and in vivo activity of 
α-sulfone hydroxamates, 1, bearing a quinolinylmethyl P1' moiety, and compare the 
activity and selectivity of this series to the previous series.  

 

 
MEDI 211 Discovery of a new class of anti-inflammatory agents: Non-indole 
cPLA2α inhibitors  
Jill Nunez1, Steven Kirincich2, Megan Foley1, Yonghan Hu2, Manus Ipek3, Steve 
Tam1, Wen Zhang4, Marina Shen4, James D. Clark4, and John C. McKew1. (1) 
Department of Chemical and Screening Sciences, Wyeth Research, 200 
CambridgePark Drive, 6th floor, Cambridge, MA 02140, jxnunez@wyeth.com, (2) 
Chemical and Screening Sciences, Wyeth, (3) Chemical and Screening Sciences, 
Wyeth Research, (4) Department of Inflammation, Wyeth Research  



 

 

Cytosolic Phospholipase A2α (cPLA2α), is the enzyme responsible for the specific 
cleavage of arachidonic acid-containing glycerophospholipds. The liberated 
arachidonic acid is metabolized to a variety of inflammatory mediators including 
leukotrienes, prostaglandins and thromboxanes. The lysophospholipid remaining 
after arachidonic acid cleavage can then be acetylated to form yet another 
inflammatory mediator, platelet activating factor, PAF. The introduction of inhibitors 
of cPLA2α would lead to a novel therapeutic with applications in many disease states, 
such as rheumatoid arthritis, asthma, and osteoarthritis. We have previously 
reported a class of quinazolinedione cPLA2α inhibitors. To increase the potency of this 
class of inhibitors changes to the template were examined, which lead to the 
discovery of both the quinalozolone and uracil series of cPLA2α inhibitors. To improve 
the activity of this class of inhibitors, we have focused on optimizing the linker length 
to the acid and the substituent on the carbocycle. The SAR leading to potent 
inhibition of cPLA2α in both isolated enzyme and whole blood assays will be 
described.  

 
MEDI 212 Inhibitors of Tpl2 kinase: An approach towards treatment of RA  
Junjun Wu1, Rajeev Hotchandani1, Adrian Huang1, Yonghan Hu1, Satenig Guler1, 
Huan-Qui Li1, Lin-Ling Lin2, Steve Tam1, and Neal Green1. (1) Chemical and 
Screening Sciences, Wyeth, 200 CambridgePark Drive, Cambridge, MA 02140, 
jjwu@wyeth.com, rhotchandani@wyeth.com, (2) Department of Inflammation, 
Wyeth  

Tumor Necrosis Factor-α (TNF-α) is involved in a number of disease states, most 
notably in rheumatoid arthritis (RA). Protein therapeutics such as 
ENBREL®/etanercept has proven effective in the treatment of RA. Tpl2, a 
serine/threonine kinase, plays a pivotal role in TNF-α production through the MEK-
Erk cascade. Furthermore, Tpl2 is also required for TNF-α signaling. As a result, 
inhibition of Tpl2 would have the double benefit of blocking both TNF-α production 
and signaling. Therefore, an orally available small molecule inhibitor could 
therapeutically achieve what large bio-molecules such as ENBREL® are currently 
presented for: treatment of autoimmune diseases such as RA. This poster will 
describe our efforts in optimizing a novel series of Tpl2 inhibitors. Emphasis will be 
placed on the design and synthesis of molecules based on SAR of 8-halo-4-(3-chloro-
4-fluoro-phenylamino)-6-[(1H-[1,2,3]triazol-4-ylmethyl)-amino]-quinoline-3-
carbonitriles (Figure 1). Optimization of this series has thus provided us with 
significant improvements in potency, selectivity and PK properties.  

 



 

 

 
MEDI 213 1,3,5-Triazine derivatives as protein A mimetics for the treatment 
of autoimmune diseases  
Boulos Zacharie, Nicole Wilb, Shaun D. Abbott, Jean-François Bienvenu, Alan 
Cameron, Josée Cloutier, Jean-Simon Duceppe, Abdallah Ezzitouni, Daniel Fortin, 
Jean-Hugues Fournier, Karine Houde, Caroline Lauzon, Joël Lechasseur, Nancie 
Moreau, Valérie Perron, Michel Asselin, Marie-Ève Fafard, Dannyck Gaudreau, 
Lilianne Geerts, Brigitte Grouix, François Sarra-Bournet, Natalie St-Amant, Lyne 
Gagnon, and Christopher Penney, ProMetic BioSciences Inc, 500, boul. Cartier Ouest, 
Laval, QC H7V 5B7, Canada, Fax: 450-781-1403, b.zacharie@prometic.com  

Protein A (MW=42,000) binds with high affinity to the tail portion of human and 
mouse antibodies. This bacterial protein has potential therapeutic utility but its 
toxicity and cost limit its therapeutic use. Nonetheless, it has been approved by the 
FDA for the treatment of autoimmune diseases (arthritis, ITP). However, this 
treatment requires the use of protein A covalently linked to a silica column whereby 
the patient's blood is passed through this column in a manner similar to kidney 
dialysis. Subsequently, there is a definite need for a nontoxic small molecule mimetic 
of protein A which can be administrated as a drug. A series of low molecular weight 
triazine derivatives 1 were synthesized and evaluated in various in vitro assays. In a 
competitive ELISA, these compounds display significant activity, with some even 
equipotent with protein A. Also, they demonstrate good in vivo activity in 
autoimmune disease models. The structure-activity relationships of these compounds 
will be presented.  

 

 
MEDI 214 Arylaminoethyl succinamides as a novel series of noncovalent 
Cathepsin S inhibitors  
Arnab K. Chatterjee1, Hong Liu1, David C Tully1, Jianhua Guo1, Robert Epple1, Ross 
Russo1, Jennifer A Williams1, Glen Spraggon2, Badry D. Bursulaya3, Thomas 
Hollenbeck4, Perry Gordon4, Tove Tuntland4, Jonathan Chang4, Jun Li5, and Jennifer 
L. Harris5. (1) Department of Medicinal Chemistry, Genomics Institute of the Novartis 
Research Foundation, 10675 John J. Hopkins Drive, San Diego, CA 92121, 
akc@gnf.org, (2) Department of Structural Biology, Genomics Institute of the 
Novartis Research Foundation, (3) Department of Computational Chemistry, 
Genomics Institute of the Novartis Research Foundation, (4) Department of 
Pharmacology, Genomics Institute of the Novartis Research Foundation, (5) 
Department of Protease Biology, Genomics Institute of the Novartis Research 
Foundation  



 

 

Cathepsin S (CatS) is a lysosomal cysteine protease which has been shown to be 
critical in antigen presentation by the major histocompatibility class II complex (MHC 
II). Selective inhibition of CatS has been suggested as a potential therapeutic 
approach for the regulation of immune hyperresponsiveness, such as rheumatoid 
arthritis, multiple sclerosis, asthma and allergy. At GNF, we discovered a series of 
arylaminoethyl amides as noncovalent inhibitors of cathepsin S by HTS. 
Pharmacokinetic liabilities that often hinder the development of compounds against 
protease targets were addressed by the use of amino acid mimetics, such as succinic 
acids. Several novel noncovalent cathepsin S inhibitors were identified to possess 
high cathepsin S affinity (Ki < 10 nM) and excellent selectivity (>100 fold) over 
cathespins K, L and B. Molecular modeling, structure based drug design, synthesis 
and in vitro activity will be described.  

 
MEDI 215 Potent and selective semicarbazide-sensitive amine oxidase 
(SSAO) inhibitors with anti-inflammatory activity  
Eric Y Wang, Hongfeng Gao, Mary MacDonald, David S Jones, Huong-Thu Ton-Nu, 
Anne O'Rourke, Luisa Salter-Cid, Li Huang, Andrew Miller, and Matthew D Linnik, 
R&D, La Jolla Pharmaceutical Company, 6455 Nancy Ridge Drive, San Diego, CA 
92121, Fax: 858-626-2845, eric.wang@ljpc.com  

Semicarbazide-sensitive amine oxidase (SSAO, EC1.4.3.6, also known as vascular 
adhesion molecule-1, VAP-1) is a copper-containing amine oxidase that has both 
enzymatic and adhesive function. SSAO catalyzes the oxidative deamination of 
primary amines, which results in the formation of the corresponding aldehydes, 
hydrogen peroxide, and ammonia. Membrane-bound SSAO is an inflammation-
inducible endothelial cell adhesion molecule that mediates the interaction between 
leukocytes and activated endothelial cells in inflamed vessels. Recent studies have 
suggested that the inhibition of human SSAO could have therapeutic benefits in the 
area of inflammatory diseases. We have discovered a series of benzyl amine 
derivatives that are potent and selective SSAO inhibitors. Discussion of SAR, ADME 
data, and relevant in vivo biological results will be presented.  

 
MEDI 216 Design and synthesis of small molecule TLR7 and TLR8 immune 
response modifiers: Investigation of novel A-ring substituted imidazo[4,5-
c]quinolines  
Michael J. Rice1, Bryon A. Merrill1, David S. Hays1, Shri Niwas1, Michael E. 
Danielson1, Joshua R. Wurst1, Gregory D. Lundquist1, Chad A. Haraldson1, John F. 
Gerster1, Philip D. Heppner1, Tushar A. Kshirsagar1, Sarah C. Johannessen1, Maureen 
A. Kavanagh1, Kyle J. Lindstrom1, Ryan B. Prince1, David T. Amos1, Matthew R. 
Radmer1, David J. Squire1, Scott E. Langer1, John R. Jacobsen1, Jason D. Bonk1, 
Jason C. Anderson1, Sarah A. Strong1, Steven A. Van Keuren1, Lindsay R. Wurst2, 
and Sheila J. Gibson2. (1) Department of Chemistry, 3M Pharmaceuticals, 3M Center, 
Building 270-4S-02, St. Paul, MN 55144, mjrice@mmm.com, (2) Department of 
Pharmacology, 3M Pharmaceuticals  

Imidazo[4,5-c]quinoline-based compounds are known to induce cytokine production 
through the activation of TLR7 and/or TLR8. Several new series of A-ring substituted 
imidazo[4,5-c]quinolines were synthesized and evaluated for the ability to induce the 
production of interferon-alpha (IFN-α) and tumor necrosis factor-alpha (TNF-α) in 
human peripheral blood mononuclear cells (hPBMCs). Palladium mediated couplings 



 

 

were performed to obtain a wide variety of analogs containing functionality at the C-
7 and C-8 positions of the ring. The effects of A-ring substitution on modulating 
cytokine profiles will be reported.  

 

 
MEDI 217 Novel heterocyclic TLR7 and TLR8 immune response modifiers: 
Design and synthesis of cytokine-inducing 2H-pyrazolo[3,4-c]quinolin-4-
amines  
David S. Hays1, Michael E. Danielson1, Chad A. Haraldson1, Shri Niwas1, John F. 
Gerster1, Jason D. Bonk1, Sonja J. Mackey1, Kyle J. Lindstrom1, Ryan B. Prince1, Joan 
T. Moseman1, Gregory D. Lundquist1, Maureen A. Kavanagh1, Tushar A. Kshirsagar1, 
Philip D. Heppner1, William H. Moser1, Michael J. Rice1, Joshua R. Wurst1, Sarah J. 
Spessard1, Matthew R. Radmer1, Sarah A. Strong1, David T. Amos1, Daniel J. Willie1, 
Lindsay R. Wurst2, and Sheila J. Gibson2. (1) Department of Chemistry, 3M 
Pharmaceuticals, 3M Center, Building 270-4S-02, St. Paul, MN 55144, 
sniwas46@mmm.com, (2) Department of Pharmacology, 3M Pharmaceuticals  

The imidazo[4,5-c]quinoline class of immune response modifiers (IRMs) induces the 
production of cytokines, including interferon-alpha (IFN-α) and tumor necrosis 
factor-alpha (TNF-α), through the activation of Toll-Like Receptors (TLRs) 7 and 8. 
Imiquimod (1) is a first in class TLR7 agonist IRM that has been approved for the 
treatment of external genital warts, superficial basal cell carcinoma, and actinic 
keratosis. In an effort to identify new heterocyclic ring systems as next-generation 
IRMs, we recently discovered the 2H-pyrazolo[3,4-c]quinolin-4-amines. The 
synthesis, SAR, and preclinical testing results for this novel class of compounds will 
be described.  

 

 
 
 
 
 
 



 

 

 
MEDI 218 Synthesis and SAR of TLR7 and TLR8 small molecule immune 
response modifiers: Novel alkylamino and alkoxy functionalized 
imidazo[4,5-c]quinolines  
Larry R. Krepski1, Karl J. Manske1, George W. Griesgraber1, Daniel E. Duffy1, Joan 
T. Moseman1, Luke T. Dressel1, Doris Stoermer1, Philip D. Heppner1, Tushar A. 
Kshirsagar1, Joseph F. Dellaria1, Sheila J. Gibson2, and Lindsay R. Wurst2. (1) 
Department of Chemistry, 3M Pharmaceuticals, 3M Center, Building 270-4S-02, St. 
Paul, MN 55144, lrkrepski@mmm.com, (2) Department of Pharmacology, 3M 
Pharmaceuticals  

A new series of imidazo[4,5-c]quinoline-based immune response modifier (IRM) 
compounds containing novel N1-alkylamino or N1-alkoxy functionality has been 
synthesized. In a primary biological screen these new molecules were incubated with 
human peripheral blood mononuclear cells (hPBMCs) and showed good activity for 
the production of cytokines interferon-alpha (IFN-α) and tumor necrosis factor-alpha 
(TNF-α). These data, and additional biological assays that showed these molecules to 
be agonists of Toll-like receptors (TLRs) 7 and 8, have spurred ongoing synthesis and 
development of new analogs. The synthesis, biological activities, structure activity 
relationships (SAR) and comparison to the N1-alkyl analogs of these molecules will 
be presented.  

 

 
MEDI 219 Design and synthesis of small molecule TLR7 and TLR8 immune 
response modifiers (IRMs): The preparation and biological evaluation of 
oxazino[4',3':1,2]imidazo[4,5-c]quinolines  
George W. Griesgraber1, Michael J. Rice1, Sarah C. Johannessen1, Tushar A. 
Kshirsagar1, Michael E. Danielson1, Peter V. Maye1, John F. Gerster1, Kyle J. 
Lindstrom1, Azim C. Celebi1, Michael J. Reiter2, Lindsay R. Wurst2, and Sheila J. 
Gibson2. (1) Department of Chemistry, 3M Pharmaceuticals, 3M Center, Building 
270-4S-02, St. Paul, MN 55144, (2) Department of Pharmacology, 3M 
Pharmaceuticals  

The imidazo[4,5-c]quinoline class of IRMs induce an immune response by stimulating 
cytokine production through activation of the TLR7 and TLR8 pathways. While 
exploring modifications at the R1 position of the imidazoquinoline core, we noticed 
that the stereochemistry of various substituents had a dramatic effect on the induced 
cytokine profiles. This led us to prepare a series of 
[1,4]oxazino[4',3':1,2]imidazo[4,5-c]quinolines molecules where the R1 and R2 
groups are joined in a ring. This series revealed that cytokine production was 



 

 

achieved only when the R1 group was placed at a specific location on the ring. In 
addition, many molecules from this series displayed desirable drug-like properties 
including oral bioavailability.  

 

 
MEDI 220 Structure-activity relationships of inhibitors of microsomal 
prostaglandin E2 synthase derived from MK-886  
Hélène Juteau1, Yves Gareau1, Sébastien Laliberté1, Erich L. Grimm1, Marc Blouin1, 
Renee Aspiotis1, D. Bruce Mackay2, Rick W. Friesen1, Diane Ethier3, Joseph A. 
Mancini3, Nathalie Methot3, Joel Rubin3, Jocelyne Guay3, Sebastien Guiral4, and Denis 
Riendeau3. (1) Department of Medicinal Chemistry, Merck Frosst Centre for 
Therapeutic Research, 16711 Transcanada Highway, Kirkland, QC H9H 3L1, Canada, 
Fax: 514-428-4900, helene_juteau@merck.com, (2) Merck Frosst Canada, Ltd, (3) 
Department of Biology, Merck Frosst Centre for Therapeutic Research, (4) 
Department of Biochemistry, Merck Frosst Centre for Therapeutic Research  

Microsomal prostaglandin E2 synthase (mPGES-1) has been shown to be the 
predominant synthase involved in COX-2 mediated PGE2 production. Since COX 
1/COX-2 and COX-2 selective inhibitors exhibit excellent efficacy in the treatment of 
pain, inflammation, and fever, presumably by reducing PGE2 level, mPGES-1 
represents a potential target for the development of novel analgesic and anti-
inflammatory agents. Starting from MK-886, a FLAP inhibitor with modest mPGES-1 
activity, we developed a new class of potent and selective mPGES-1 inhibitors 
bearing either a phenyl or a phenyl acetylene (at the R1 position) indole scaffold. 
The synthesis of these molecules and their activities will be discussed.  

 

 
 
 
 
 
 
 



 

 

 
MEDI 221 Structure-activity relationships of inhibitors of microsomal 
prostaglandin E2 synthase identified from high-throughput screening  
Tom Y-H. Wu1, Hélène Juteau1, Sebastien Guiral2, Lynn Dufresne3, Hugo Poirier3, 
Yves Ducharme1, and Richard W. Friesen1. (1) Department of Medicinal Chemistry, 
Merck Frosst Centre for Therapeutic Research, 16711 TransCanada Highway, 
Kirkland, QC H9H 3L1, Canada, tom_wu@merck.com, (2) Department of 
Biochemistry, Merck Frosst Centre for Therapeutic Research, (3) Department of 
Pharmacology, Merck Frosst Centre for Therapeutic Research  

Microsomal prostaglandin E2 synthase (mPGES-1) represents a potential target for 
novel analgesic and anti-inflammatory agents. In addition to our efforts to develop 
an indole series of mPGES-1 inhibitors derived from the FLAP inhibitor MK-886, a 
second structurally distinct class of inhibitors was identified from a high-throughput 
screening effort and further optimized for potency and selectivity. These molecules 
bear a biaryl imidazole scaffold and are excellent at inhibiting PGE2 production in 
enzymatic and cell-based assays. The synthesis of these molecules and their 
activities will be discussed.  

 

 
 
 
 
 
 
 
 

 
MEDI 222 Anti-sepsis compounds: Design, synthesis, and endotoxin-
sequestering activities of novel lipopolyamine analogs  
Sunil A. David, Anurupa Shrestha, Diptesh Sil, Ashok Adisechan, Apurba Datta, 
Thuan B. Nguyen, Matthew R. Kimbrell, and Rajalakshmi Balakrishna, Medicinal 
Chemistry, University of Kansas, 2030 Becker Drive, Multipdisciplinary Research 
Building, Lawrence, KS 66047, sdavid@ku.edu  

Lipopolysaccharides (LPS), play a key role in the pathogenesis of septic shock, a 
major cause of mortality in the critically ill patient. The only therapeutic option aimed 
at limiting downstream systemic inflammatory processes by targeting 
lipopolysaccharide is Toraymyxin™, an extracorporeal hemoperfusion device using 
solid phase-immobilized polymyxin B (PMB). While PMB is known to effectively 
sequester LPS, its severe systemic toxicity proscribes its parenteral use. A 
pharmacophore derived from NMR studies on complexes of LPS and PMB has enabled 
us to rationally design small-molecule analogues of PMB. We now show that a bis-
alkyl polyamine compound (AK-262) specifically binds to, and neutralizes the activity 



 

 

of LPS with an in vitro potency indistinguishable from that of PMB, and affords 
complete protection in a murine model of endotoxic shock. Amide congeners of AK-
262 have now been synthesized, and their anti-endotoxic properties are being 
examined.  

 

 
MEDI 223 Design and synthesis of antiviral Ceragenins  
Xinzhong Lai1, Dianliang Geng1, Derya Unumatz2, Scott VanCompernolle2, and Paul 
B. Savage1. (1) Department of Chemistry and Biochemistry, Brigham Young 
University, C100 BNSN, Provo, UT 84602, laixz@chem.byu.edu, (2) School of 
Medicine, Vanderbilt University  

Ceragenins (CSAs) were developed as mimics of endogenous antimicrobial peptides. 
Similar to the human antimicrobial peptide LL-37, CSAs also display antiviral activity. 
CSA is highly active in vitro against multiple strains of human immunodeficiency 
virus (HIV). It is believed that the antiviral activities of antimicrobial peptides and 
CSAs are due to interactions of the amphiphilic compounds with the viral envelope. 
Because the HIV viral envelope contains zwitterionic phospholipids, activity of 
antiviral amphiphiles such as CSAs may be increased using compounds bearing both 
cationic and anionic groups. We designed a series of zwitterionic CSAs to improve the 
activities against lipid-enveloped viruses. One strategy to make zwitterionic CSAs is 
to apply Claisen-rearrangement of an allylic ester of cholic acid to introduce an 
additional allylic group for amino group installation while reserving the carboxylic 
group as anionic group in the zwitterionic CSA. Synthesis and in vitro activities of 
these CSAs will be discussed.  

 
 
 
 
 
 
 



 

 

 
MEDI 224 Pyrroloquinolines as human cytomegalovirus polymerase 
inhibitors: SAR of arylethanolamine side-chain at C-8  
Sajiv K. Nair1, Brenda L. Schultz2, James A. Nieman1, Steven E. Heasley3, Valerie A. 
Vaillancourt4, and Carolyn A. Brammer2. (1) Discovery Chemistry, Pfizer, Inc, 10777 
Science Center Drive, San Diego, CA 92121, sajiv.k.nair@pfizer.com, (2) Formerly at 
Pfizer Inc, (3) Medicinal & Scaleup Chemistry, Pfizer, Inc, (4) Legal Division, Pfizer, 
Inc  

Discovery efforts have been focused on identifying a non-nucleoside antiviral for 
treating infections caused by human cytomegalovirus (HCMV) with equal or better 
potency and diminished toxicity compared to current therapeutics. Previous work by 
the project team has established the dihydropyrroloquinoline (DHPQ, e.g. 1) 
structural class as potent broad-spectrum anti-herpetic agents. This poster describes 
the effects on HCMV DNA polymerase inhibition, in vitro antiviral activity, and 
aqueous solubility of various arylethanolamine side chains at C-8 (e.g. 2) with three 
optimal C-2 substituents.  

   

 
 

 
MEDI 225 Modifications of C-2 on the pyrroloquinoline template aimed at 
the development of potent herpesvirus antivirals  
James A. Nieman1, Steven E. Heasley2, Sajiv K. Nair1, Brenda L. Schultz3, and 
Herbert M. Zerth3. (1) Discovery Chemistry, Pfizer, Inc, 10777 Science Center Drive, 
San Diego, CA 92121, Fax: 858-526-4127, james.a.nieman@pfizer.com, (2) Pfizer 
Inc, (3) Formerly at Pfizer Inc  

The goal of the Herpesvirus Project was to develop a novel, orally active drug that 
exhibits broad-spectrum activity, via viral DNA polymerase inhibition, for treating 
infections caused by the herpesvirus family (e.g. HCMV).  Towards this goal the 
Herpesvirus Team has pursued leads with quinoline, thienopyridine, and 
pyrroloquinoline cores.  However, the previous best compounds did not displayed 
optimal physical, pharmacodynamic and pharmacokinetic properties.  To overcome 
these issues the Project Team examined improving aqueous solubility and 
maintaining or improving potency.  This poster presentation will disclose our efforts 

 

 

 



 

 

to improve both our understanding of the SAR of C-2 and the aqueous solubility of 
pyrroloquinoline analogues.  Additional viral and PK data will also be presented for 
select compounds.  

 

   

 
MEDI 226 Isoindolylureas a new group of antiviral compounds  
Manjusha Verma, Applied Chemistry, Institute of Technology, Banaras Hindu 
University, Varanasi, India, manjushaverma@gmail.com, and Krishna Nand Singh, 
Applied Chemistry, Institue of Technology, Banaras Hindu University  

Urea functionality is a key structural element of many biologically active substrates. 
There are number of methods available for synthesis of urea however, harsh reaction 
conditions often limit the use. The synthesis of 1-(1,3-dioxo-1,3-dihydro-isoindol-2-
yl)-3-(4-substituted phenyl)urea and 3-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-1-(4-
substituted phenyl)-1-methylurea was achieved N-aminophthalimide and 4-
RC6H4NR1CO2Et. The series of isoindolylurea derivatives have been investigated for 
their in vitro anti-viral screening against a number of viruses and also compared with 
standard drugs. Cytotoxicity and anti-viral activity of the compounds have been 
performed in HEL, HeLa and Vero cell cultures. One of the synthesized 
isoindolylureas showed better activity than the standard drugs against all the viruses 
Herpes Simplex viruses, Vaccinia virus, Parainfluenza-3 virus, Reovirus-1, Sindbis 
virus, Punta Toro virus, Vesicular stomatitis virus, Coxsackie virus B4 and 
Respiratory syncytial virus. Further, all isoindolylureas were active against Vesicular 
stomatitis virus, Coxsackie virus B4 and Respiratory syncytial virus showed better 
antiviral activity in comparison to Brivudin and (S)-DHPA.  

 
MEDI 227 Synthesis, anti-HIV and CD4 Down-modulation activities of novel 
CADA compounds  
Thomas W. Bell1, Sreenivasa Anugu2, Noah Duffy1, Kurt Vermeire3, and Dominique 
Schols3. (1) Department of Chemistry, University of Nevada Reno, 1664 North 
Virginia St., Mail Stop 216, Reno, NV 89557, (2) Department of Chemistry, 
University of Nevada, Reno, 1664 North Virginia St, Mail Stop 216, Reno, NV 89557, 
anugus@unr.edu, (3) Rega Institute for Medical Research, Katholieke Universiteit 
Leuven, Belgium  

Cyclotriazadisulfonamide (CADA) compounds specifically down-modulate the 
expression of CD4 receptor in lymphocytes and monocytes/macrophages, the 
primary receptors utilized by HIV for infection of target cells. CADA thus inhibits the 
entry of HIV and HHV-7 [Vermeire et al., Virology. 302 (2002) 342-353]. The 
mechanism of action of CADA compounds is completely different from those of any 
anti-HIV drugs currently in clinical use. The CD4 down-modulating and antiviral 



 

 

potencies of more than 25 CADA analogs have been described [Vermeire et al., Mol. 
Pharmacol. 63 (2003) 203-210]. Structural modifications of CADA were made to 
increase potency, reduce cytotoxicity, and improve physical properties. Several head 
group analogs were synthesized with polar groups and good leaving groups (Figure 
1). Some of these head groups may regenerate the double bond of CADA by 
elimination reactions, potentially producing water-soluble pro-drugs. IsoCADA 
(SA05), an isomer of CADA, was synthesized by cyclization of 1,5,7-triazabicyclo-
[4.4.0]dec-5-ene (TBD. This structural modification may reveal a relationship 
between the symmetry of the molecule and its biological activity. Two new fluorine 
containing analogs were also synthesized by modifying the toluenesulfonamide side 
arms. The anti-HIV and CD4 down modulation activities of these new CADA analogs 
are summarized.  

 

 
MEDI 228 Synthesis and structure activity relationship of the first inverse 
agonists for the constitutively active viral-encoded receptor US28  
Janneke W. Hulshof, Henry F. Vischer, Mark H. P. Verheij, Martine J. Smit, Iwan J. 
P. de Esch, and Rob Leurs, Leiden/Amsterdam Center for Drug Research (LACDR), 
Division of Medicinal Chemistry, Department of Pharmacochemistry, Faculty of 
Sciences, Vrije Universiteit Amsterdam, De Boelelaan 1083, Amsterdam 1081 HV, 
Netherlands, jw.hulshof@few.vu.nl  

Human cytomegalovirus (HCMV) is a ƒ"-herpesvirus that encodes four G-protein 
coupled receptors (GPCRs), of which US28 is currently the best characterized. US28 
binds several chemokines and acts as a co-receptor for HIV-1. Furthermore, US28 is 
suggested to play a role in the development of vascular diseases. Because of these 
features US28 is regarded as an interesting drug target for the treatment of 
disorders mediated by HCMV. Previously, we discovered that US28 signals in a 
constitutively active manner. Through screening of a variety of GPCR ligands, 
VUF2274 was identified as a small non-peptidergic molecule that acts as an inverse 
agonist on US28 (See Figure). This molecule is also able to partially inhibit the viral 
entry of HIV-1. Thus, VUF2274 was used as a starting point for lead optimization, 



 

 

and several analogues were synthesized in order to elucidate the first structure-
activity relationships for inverse agonism on US28.  

 

 
MEDI 229 Tight-binding fluorinated inhibitors of viral neuraminidase  
Ahamindra Jain1, Alexander D. Huters2, Adam Weinstein2, Daniel K. Kwan2, and 
Nisha Sandesara2. (1) Department of Chemistry, University of California, Berkeley, 
332 Latimer Hall, Mail Code 1460, Berkeley, CA 94720-1460, 
ahamindra@berkeley.edu, (2) Chemistry, University of California  

We have determined that fluorobenzyl ether analogs of Tamiflu bind very tightly to 
viral neuraminidase. By comparing the binding affinities of a series of related analogs 
to their extent of fluorination and hydrophobicity, we have inferred an ion-
quadrupole interaction between the protein and these small molecules. Studies are 
underway to obtain structural evidence for our hypothesis.  

 
MEDI 230 Identification of a novel series of NNRTIs with broad antiviral 
potency against mutant genotypes associated with treatment failure  
Serge R. Landry, Ma'an H. Amad, Pierre R. Bonneau, Josée Bordeleau, René 
Coulombe, Patrick L. DeRoy, Louise Doyon, Jianmin Duan, Anne-Marie Faucher, 
Alexandre Gagnon, Chantal Grand-Maître, Ingrid Guse, Araz Jakalian, Éric Jolicoeur, 
Steven R. Laplante, Éric Malenfant, Sébastien Morin, Julie Naud, Jeff A. O'Meara, 
Bruno Simoneau, Bounkham Thavonekham, Kimberley Thompson, Christiane 
Yoakim, Michael Boes, and Michael G. Cordingley, Boehringer Ingelheim (Canada) 
Ltd., Research & Development, 2100 Cunard Street, Laval, QC H7S 2G5, Canada  

HIV-1 non-nucleoside reverse transcriptase inhibitors (NNRTIs) are a potent 
component of highly active anti-retroviral therapies (HAART). However currently 
approved NNRTIs exhibit broad cross-resistance. Thus patients who fail treatment 
and develop NNRTI-associated resistance have no other NNRTI treatment options. 
There is therefore a therapeutic need for a next generation NNRTI having potent 
antiviral activity against HIV-1 wild-type and the most prevalent mutant genotypes 
associated with treatment failure. In order to discover new NNRTIs with broad 
antiviral profile, we have screened our sample collection using the HIV reverse 
transcriptase K103N/Y181C genotype. We have identified a tetrazole thioacetanilide 
derivative with submicromolar potency against K103N/Y181C, and maintaining a 
good level of activity against a panel of several other genotypes including wild-type. 



 

 

The SAR studies, biopharmaceutical properties and key structural information (X-ray) 
of this family of new inhibitors will be discussed.  

 

 
MEDI 231 Synthesis of 2-bromo-6-octylamino-1-β-D-
ribofuranosylimidazo[4,5-e][1,3]diazepine-4,8-dione: A Ring-expanded 
nucleoside analog with a therapeutic promise against Flaviviridae  
Peng Zhang, Ning Zhang, and Ramachandra S. Hosmane, Laboratory for Drug 
Design and Synthesis, Department of Chemistry & Biochemistry, University of 
Maryland, Baltimore County (UMBC), 1000 Hilltop Circle, Baltimore, MD 21250, Fax: 
410-455-1148, zhpeng1@umbc.edu, hosmane@umbc.edu  

Our continuing structure-activity relationship (SAR) studies of ring-expanded 
nucleosides as potential therapeutic agents against Flaviviridae, a family of viruses 
that include, but are not limited to, the West Nile Virus (WNV), the hepatitis C virus 
(HCV), and the Japanese Encephalitis virus (JEV), led us to the title analogue that 
has the key bromo and octylamino substituents at the 2- and 6-position of the 
heterocycle, respectively. The design, synthesis, and antiviral evaluation of the 
target compound(s) will be presented.  

 

 
 



 

 

 
MEDI 232 Synthesis and biological evaluation of a novel series of 
benzothiadiazines as hepatitis C virus RNA-dependent RNA polymerase 
inhibitors  
Peggy P. Huang, John T. Randolph, Larry L. Klein, Debra A. Montgomery, Sherie V. 
Masse, Warren M. Kati, Hongmei Mo, Kent D. Stewart, David WA Beno, and Dale J. 
Kempf, Global Pharmaceutical Research and Development, Abbott, Abbott Park, IL 
60064  

HCV RNA-dependent RNA polymerase (RdRp) is one of several promising novel 
therapeutic targets for treatment of hepatitis C infection. The 65 kDa RdRp, encoded 
in the NS5B region of HCV, plays an important role in viral genome replication.  

Recently, we prepared and evaluated a novel series of B-ring dialkyl–substituted 
benzothiadiazine analogs (I) as inhibitors of HCV polymerase. To explore the 
possibility of novel interactions with the protein, we developed a chemical strategy 
for extension of a functionalized alkyl chain off the B-ring C-1 position of this series. 
One of the analogs (A) showed excellent potency against RdRp in biochemical 
assays, and blocked viral replication in the HCV replicon tissue culture system. The 
active enantiomer of A was subsequently prepared and its pharmacokinetic 
properties in rats were determined. Synthesis and SAR of these novel compounds, 
and pharmacokinetic data of analog A will be presented.  

 

 
MEDI 233 In vitro and in vivo activity of 2'-O-alkyl-4'-thio modified 
antisense oligonucleotides  
Thazha P. Prakash1, Prasad Dande2, Andrew M. Siwkowski1, Sam Lee1, Hans J. 
Gaus1, Eric E. Swayze1, and Balkrishen Bhat1. (1) Department of Medicinal 
Chemistry, Isis Pharmaceuticals, 1891 Rutherford Road, Carlsbad, CA 92008, Fax: 
760-603-4654, tprakash@isisph.com, (2) Department of Medicinal Chemistry, ISIS 
Pharmaceuticals  

Sulfur in the form of phosphorothioate backbone is known to play a very important 
role in improving the pharmacokinetic properties of antisense drugs. For the past 
several years, another sulfur modification namely 4'-thio RNA (Figure 1) has 
emerged as an interesting nucleic acid modification. 4'-thio modification enhances 
metabolic stability of DNA and RNA. 2'-O-methyl and 2'-O-(2-methoxyethyl) are two 
promising 2'-modifications developed for antisense therapeutics. We wanted to 
investigate the effect on biological activity of 2'-O-alkyl-4'-thioribose modified ASOs. 
Therefore, 2'-O-Me and 2'-O-MOE-4'-thioribose modified nucleoside amidites were 
synthesized and incorporated into antisense oligonucleotides. The results from 



 

 

plasma protein binding, in vitro and in vivo activity of these antisense 
oligonucleotides will be discussed.  

 

 
 

 
MEDI 234 Synthesis of 2'-deoxy-2'-fluoro-2'-C-methylcytidine from uridine 
as a potent hepatitis C virus inhibitor  
Peiyuan Wang1, Wojciech J. Stec2, Michael J. Otto1, and Kyoichi A. Watanabe1. (1) 
Pharmasset, Inc, 303A College Road East, Princeton, NJ 08540, Fax: 609-613-4150, 
pwang@pharmasset.com, (2) Centre of Molecular and Macromolecular Studies, 
Polish Academy of Sciences  

2'-deoxy-2'-fluoro-2'-C-methyl-b-D-ribofuranosylcytosine (I), is a novel potent anti-
HCV agent in vitro. The synthesis of this agent is described from the key 
intermediate O4-ethyl-1-(2-methyl-b-D-arabinofuranosyl) uracil which was prepared 
in 6 steps from uridine. The synthesis proceeded by acetylation of O4-ethyl-1-(2-
methyl-b-D-arabinofuranosyl) uracil with acetic anhydride to afford the 3',5'-di-O-
acetyl derivative, which was then treated with DAST in methylene chloride to give a 
readily separable mixture of the desired 2'- methyl-2'-fluoro-b-D-ribofuranosyl 
derivative along with 2'-methylene product and 2'-methyl-b-D-ribonucleoside. 
Ammonolysis of 2'-methyl-2'-fluoro-b-D-ribofuranosyl derivative with methanolic 
ammonia provided 2'-deoxy-2'-fluoro-2'-methylcytidine (I) in 81% yield, and 
hydrolysis with 1N NaOH in THF gave the uridine congener in 70% yield.  

 
 

 
MEDI 235 L-3,6-dioxa-[3.2.0]bicyclonucleosides: Synthesis and biological 
evaluation  
Xingang Fang, Department of Chemistry, Emory Univeristy, 1515 Dickey Drive, 
Atlanta, GA 30322, xfang2@emory.edu, Raymond F. Schinazi, Emory University 
School of Medicine/Veterans Affairs, Atlanta, GA, 30033, and Dennis C. Liotta, 
Department of Chemistry, Emory University  

3,6-dioxa-[3,2,0]bicyclonucleosides and its tri(mono)phosphates are potential 
inhibitors of HCV polymerase, HIV and HBV reverse transcriptase and the 
mycobacterium tuberculosis thymidine monophosphate kinase. In addition to our 
early syntheses of the D 3,6-dioxa-[3,2,0]bicyclonucleoside analogues from D-
glucose, the L enantiomers with various bases (thymine, 5-fluorocytosine, cytosine, 
6-chloropurine, adenosine and 5-fluorouracil) were also synthesized using two 



 

 

approaches. The route starting from L-xylose was shorter and more efficient while 
the route starting from D-glutamic acid provided the possibility to synthesize several 
other interesting compounds at the same time. The final compounds were evaluated 
for their biological activities.  

 

 
MEDI 236 Synthesis and anti-HCV activity of 4'-substituted nucleosides  
Mark Smith1, Joesph Martin1, Dave Smith1, Hans Maag1, Isabel Naiera2, Wen-Rong 
Jiang2, Klaus Klumpp3, Vincent Leveque3, Nick Cammack4, Nils Gunnar Johansson5, 
Genadiy Kalayanov5, Anna-Karin Belfrage5, Kurt Benkestock6, Kevin Farnell7, Steven 
Hiscock7, Björn Lindborg5, Tatiana Maltseva6, Veronique Morisson7, Pedro Pinho5, 
Christian Sund5, Matt Tozer7, Anna Winquist5, and Xiao-Xiong Zhou5. (1) Department 
of Medicinal Chemistry, Roche Palo Alto LLC, 3431 Hillview Avenue, Palo Alto, CA 
94304, Fax: 650-852-1311, (2) Department of HCV Biology, Roche Palo Alto LLC, (3) 
Department of Viral Biochemistry, Roche Palo Alto LLC, (4) Viral Disease Therapy 
Area, Roche Palo Alto LLC, (5) Department of Medicinal Chemistry, Medivir AB, (6) 
Department of Analytical Chemistry, Medivir AB, (7) Department of Medicinal 
Chemistry, Medivir UK Ltd  

Hepatitis C virus (HCV) is the causative agent of chronic liver disease, estimated to 
affect over 170 million people worldwide. HCV infection can progress to fibrosis, 
reduced liver function, hepatocellular carcinoma, and death. Currently, the standard 
treatment for HCV infection involves treatment with pegylated interferon in 
combination with the nucleoside analogue ribavirin. This treatment regimen effects a 
cure in approximately 40-60% of the genotype-1 (GT-1) population, therefore a 
significant unmet clinical need exists in HCV therapy. Virus-encoded polymerases 
have proven to be excellent molecular targets for chemotherapeutic intervention in 
numerous viral mediated diseases, including HIV, HBV and herpes simplex virus. 
Thus, synthetic nucleosides might also be capable of inhibiting the essential HCV 
encoded RNA polymerase, NS5B. Here we describe the preparation of nucleoside 
analogues as inhibitors of the HCV polymerase. Our research focused on 4-
substituted nucleosides as potential anti-HCV agents. We reasoned that incorporation 
of a 4'-substituted nucleoside could disrupt RNA chain elongation through either 
steric hindrance or via a conformational change of the carbohydrate moiety.  

 
 
 
 
 
 
 
 



 

 

 
 

MEDI 237 Gem-dialkyl dihydronaphthylene-1, 3-dione benzothiadiazine 
derivatives as potent inhibitors of hepatitis C NS5B polymerase  
Douglas K. Hutchinson, David Beno, Todd D. Bosse, Wenping He, Wen W. Jiang, 
Warren M. Kati, Larry L. Klein, William Kohlbrenner, Daniel P. Larson, Yaya Liu, 
Sherie V. Masse, Tim Middleton, Akhteruzzaman Molla, Debra A. Montgomery, Teresa 
Rosenberg, Kent D. Stewart, Vincent S. Stoll, and Dale J. Kempf, Global 
Pharmaceutical Research and Development, Infectious Diseases Research, Abbott 
Laboratories, 200 Abbott Park Road, Abbott Park, IL 60064-6217, Fax: 847-938-
2756, douglas.hutchinson@abbott.com  

Hepatitis C virus (HCV) non-stuctural protein NS5B is a RNA-dependent RNA 
polymerase, that is essential for the replication of the virus. Pursuant to the 
development of therapeutic agents for treatment of Hepatitis C, we found that gem-
dialkyl benzothiadiazines such as 1 showed potent activity against HCV polymerase 
both in enzymatic and HCV replicon assays. In addition, these compounds exhibited 
favorable solubility and other pharmacological properties. The synthesis of these 
compounds, their structure-activity relationships, and their pharmacokinetic behavior 
in the rat will be discussed in detail.  

 

 
 
 
 

 
MEDI 238 Tertiary amine derivatives of 4,4-dialkyl-4H-naphthalene-1,3-
dione-substituted benzothiadiazine inhibitors of hepatitis C NS5B 
polymerase  
John T Randolph, Charles A Flentge, Peggy P Huang, Larry L Klein, Debra A 
Montgomery, Sherie V Masse, Warren M Kati, Hongmei Mo, Kent D Stewart, David W 
A Beno, and Dale J Kempf, Global Pharmaceutical Research and Development, 
Abbott, Abbott Park, IL 60064, john.randolph@abbott.com  

The non-structural protein NS5B of hepatitis C virus is a RNA-dependent RNA 
polymerase that is essential for viral replication. As part of our efforts to design novel 
inhibitors of this enzyme, we sought to follow-up on an earlier, potent series of gem-
dialkyl benzothiadiazines. Replacement of one of the alkyl chains with an amino 
function would allow for rapid, late-stage derivatization to optimize binding and 
pharmacokinetic properties. Towards this end, we designed a synthetic strategy for 



 

 

the assembly of tertiary amine analogs A, including a chiral method for synthesis of 
optically active inhibitors. Methods for synthesis, activity in both HCV polymerase 
biochemical and HCV replicon tissue culture assays, and pharmacokinetic properties 
of these compounds will be presented.  

 

 
MEDI 239 Inhibitors of HCV NS5B polymerase: Synthesis and structure-
activity relationships of unsymmetrical 1-hydroxy-4,4-dialkyl-3-oxo-3,4-
dihydronaphthylene benzothiadiazine derivatives  
A. Chris Krueger1, Darold L. Madigan1, Todd D. Bosse2, Wen W. Jiang1, Warren M. 
Kati1, Daniel P. Larson1, Yaya Liu1, Clarence J. Maring1, Sherie Masse1, Tim 
Middleton1, Hongmei Mo1, Akhteruzzaman Molla1, Debra Montgomery1, and Dale J. 
Kempf1. (1) Infectious Disease Research, GPRD, Abbott, 200 Abbott Park Road, 
Abbott Park, IL 60064, Fax: 847-938-2756, a.chris.krueger@abbott.com, (2) Global 
Pharmaceutical Research and Development, Infectious Diseases Research, Abbott 
Laboratories  

Hepatitis C virus (HCV) is a common pathogen that can lead to cirrhosis, 
hepatocellular carcinoma (HCC) and liver failure. It is estimated that 170 million 
people were infected worldwide by the year 2000, and that the virus is responsible 
for at least 10,000 deaths annually in the United States alone. Existing therapies are 
hampered by drug-related toxicities and poor efficacy. Therefore there is a particular 
need for new therapies directed toward HCV infection. Our group has been pursuing 
inhibition of the HCV NS5B RNA-dependent RNA polymerase (RdRp) enzyme by 
hydroxyquinolon-3-yl-benzothiadiazines (1). We now wish to report the synthesis 
and structure-activity relationships of a related series, the 1-Hydroxy-4,4-dialkyl-3-
oxo-3,4-dihydronaphthylene benzothiadiazines (2) for HCV NS5B inhibition. Many of 
these inhibitors were constructed by an efficient late stage olefin metathesis 
sequence.  

 



 

 

 
MEDI 240 Discovery of VP19744: A pyrano[3,4-b]indole-based inhibitor of 
HCV NS5B polymerase demonstrating in vivo antiviral activity  
Matthew G. LaPorte1, Randy W. Jackson1, Christopher J. Burns1, Tandy L. Draper1, 
Janet A. Gaboury1, Kristin Galie1, Torsten Herbertz2, Alison R. Hussey1, Susan R. 
Rippin1, Christopher A. Benetatos3, Srinivas K. Chunduru3, Dorothy C. Young3, Joel S. 
Christiansen3, Glen A. Coburn3, Christopher J. Rizzo3, Marc S. Collett3, Daniel C. 
Pevear3, and Stephen M. Condon1. (1) Department of Medicinal Chemistry, 
ViroPharma Inc, 397 Eagleview Boulevard, Exton, PA 19341, Fax: 610-889-9994, 
mlaporte@tetralogicpharma.com, (2) Department of Computational Chemistry, 
ViroPharma Inc, (3) Department of Biology, ViroPharma Inc  

We describe the discovery and synthesis of C7-substituted pyrano[3,4-b]indole-
based inhibitors of HCV NS5B polymerase. The highly-functionalized indole template 
3 was readily constructed via the palladium-catalyzed cyclization of iodoaniline 1 with 
alkyne 2. Further manipulations afforded pyranoindole analogs which selectively 
inhibit the HCV NS5B polymerase at low nM concentrations and display potent 
activity in the subgenomic HCV replicon assay. VP19744 (4), a key analog within this 
series, has demonstrated in vivo antiviral activity in the chimeric (scid/uPA) mouse 
model of HCV infection.  

 

 
MEDI 241 Synthesis and structure-activity relationship studies of 
benzimidazole and related compounds as hepatitis C virus NS5B RNA-
dependent RNA polymerase inhibitors  
Takahiro Oka, Shintaro Hirashima, Kazutaka Ikegashira, Satoru Noji, Hiroshi 
Yamanaka, Yoshinori Hara, Tomio Ishida, Takayoshi Suzuki, Shinji Yata, Izuru Ando, 
Satoru Ikeda, and Hiromasa Hashimoto, Central Pharmaceutical Research Institute, 
Japan Tobacco Inc, 1-1 Murasaki-cho, Takatsuki, Osaka, Japan, 
takahiro.oka@ims.jti.co.jp  

More than 170 million people are infected by hepatitis C virus (HCV) and face a risk 
of cirrhosis and hepatic carcinoma. The currently available drug for HCV, IFN-based 
therapy has problems such as low efficacy especially in the patients infected with 
genotype 1 and side effects. There is unmet medical demand for a new, effective and 
well-tolerated anti-HCV drug. A viral protein, HCV NS5B polymerase is essential for 
viral replication and has been drawing attention as a drug target. In this report, we 
will describe synthesis, SAR and optimization studies of a series of benzimidazole and 
related inhibitors. The optimized compounds exhibit low nanomolar potency against 
NS5B and efficiently blocked subgenomic viral RNA replication in the replicon cells.  



 

 

 
MEDI 242 Discovery and design of potent piperidine-based CCR5 
antagonists for the potential treatment of HIV-1 infection  
Brian A. Chauder, Donald Anderson, Christopher J. Aquino, Neil Bifulco, Lawrence 
R. Boone, Eric E. Boros, Pek Y. Chong, Kien S. Du, Maosheng Duan, Robert G. Ferris, 
Wieslaw M. Kazmierski, Terrence P. Kenakin, Cecilia S. Koble, Daniel G. Lang, 
Jennifer P. Peckham, Andrew Spaltenstein, James B. Thompson, Michael K. 
Youngman, and Patricia J. Wheelan, Metabolic and Viral Diseases CEDD, 
GlaxoSmithKline Research & Development, Five Moore Drive, Durham, NC 27709-
3398, brian.a.chauder@gsk.com  

CCR5 is a chemokine receptor which HIV uses as a coreceptor to gain entry into 
macrophages and has been shown to be a highly validated target for the treatment 
of HIV-1 infection. Here, we have developed piperidine-based CCR5 antagonists and 
we will describe our optimization efforts towards improving potency and ADME 
properties, starting from a lead template. We will also report a mild kilogram scale 
protocol to prepare several key intermediates.  

 
MEDI 243 Hydrazone amides as novel peptoid surrogates for expedited 
library synthesis: Application to the preparation of TSG101-directed HIV-1 
budding antagonists  
Fa Liu1, Andrew G. Stephen2, Catherine Adamson3, Eric O. Freed3, Robert J. Fisher2, 
and Terrence R. Burke Jr.1. (1) Laboratory of Medicinal Chemistry, CCR, NCI, NIH, 
Bidg.376 Boyles Street, Frederick, MD 21702, Fax: 301-846-6033, liuf@ncifcrf.gov, 
(2) Protein Chemistry Laboratory, SAIC-Frederick, (3) Retroviral Replication 
Laboratory, Virus-Cell Interaction Section, HIV Drug Resistance Program  

Since their first report in 1992, N-substituted glycine oligomers (“peptoids”) have 
become an important class of peptide mimetic that exhibit the capacity to retain 
bioactivity while being resistant to degradation by proteases. Similar to peptides, 
peptoids are typically prepared by sequential assembly of individual monomer units. 
This can render the generation of peptoid libraries based long sequences tedious. 
Additionally, low yields may result depending on the choice of peptoid structure. 
Herein, we report an approach that circumvents these drawbacks through the use of 
hydrazone amides as peptoid surrogates, which can be prepared by post-assembly 
modification following the synthesis of parent peptides. We have applied this 
methodology to develop libraries of ligands intended to disrupt interactions between 
the proline rich “PTAP” motif in the HIV-1 p6 protein and host endosomal TSG101 
proteins, which are critical for viral budding. Several of these hydrazone amides 
exhibit potencies equal to or greater than the parent peptides apon which they were 
based.  

 
MEDI 244 Design, synthesis and antiviral activity of cyclobutyl phosphonate 
nucleoside analogs as chain terminators against HIV  
Yongfeng Li1, Raymond F. Schinazi2, and Dennis C. Liotta1. (1) Department of 
Chemistry, Emory University, 1515 Dickey Drive, Atlanta, GA 30322, 
yli24@emory.edu, (2) Department of Pediatrics, Emory University  

The discoveries of naturally occurring Oxetanocin A with activity against HIV and 
Lobucavir with activity against HBV have generated an interest in the development of 



 

 

four-membered ring nucleoside analog. In this poster, a series of novel cyclobutyl 
phosphonate nucleosides were synthesized as potential HIV reverse transcriptase 
inhibitors. The prodrugs were prepared to improve cellular permeability and enhance 
the anti-HIV activity of these phosphonates, and their cellular activities were 
determined. To elucidate the mechanism of action of these novel cyclobutyl 
phosphonates, their diphosphate derivatives also were synthesized.  

 
MEDI 245 Design and discovery of second generation HIV-1 integrase 
inhibitors as anti-HIV/AIDS agents  
Raveendra Dayam, Tino Sanchez, Laith Q Al-Mawsawi, and Nouri Neamati, 
Pharmaceutical Sciences, University of Southern California, 1985 Zonal Ave, 
PSC304BA, Los Angeles, CA 90033, Fax: 323-442-1390, dayam@pharmacy.usc.edu  

The integration of viral DNA into the host genome is an essential step in viral 
replication. This step is catalyzed by HIV-1 integrase (IN). The addition of IN 
inhibitors to existing anti-AIDS regimens will help in the eradication of the virus and 
will also slow down the emergence of drug resistant virus strains. S-1360 was the 
first IN inhibitor to enter clinical trials but failed due to pharmacokinetic and 
metabolic problems. Currently two IN inhibitors, L-870810 and GS9137 are in clinical 
studies. The discovery of second generation inhibitors is essential since first 
generation inhibitors used in the clinic cause the emergence of resistant viral strains. 
The aim of our study is to discover lead compounds using three-dimensional 
pharmacophore models that are generated based on clinically studied IN inhibitors 
and then further optimize them into potential drug candidates.  

 
MEDI 246 Virtual screening application of a model of full-length HIV-1 
integrase complexed with viral DNA  
Chenzhong Liao1, Rajeshri G. Karki1, and Marc C. Nicklaus2. (1) Laboratory of 
Medicinal Chemistry, Center for Cancer Research, National Cancer 
Institute/Frederick, NIH, Fax: 301-846-6033, czliao@helix.nih.gov, (2) Laboratory of 
Medicinal Chemistry, Center for Cancer Research, National Cancer 
Institute/Frederick, NIH, DHHS, Fax: 301-846-6033, mn1@helix.nih.gov  

The pol gene of the human immunodeficiency virus type 1 (HIV-1) encodes three 
essential enzymes, protease (PR), reverse transcriptase (RT) and integrase (IN). 
About two dozen anti-HIV drugs have been approved by the FDA. However, they all 
target only two of these enzymes, PR and RT. No approved drugs that inhibit IN are 
available at present, testifying to the fact that IN is a difficult target for developing 
efficient drugs. Among other factors, the absence of crystal structures of the full-
length enzyme and uncertainties about the biochemical mechanisms of viral DNA 
integration have hampered the efforts toward development of inhibitors targeted at 
IN. Here we describe the use of previously developed structural models of the full-
length HIV-1 integrase and its complex with viral and human DNA to facilitate 
structure-based inhibitor design. Fifty different selective IN strand transfer inhibitors 
were used to develop 3D pharmacophores, using both the programs Catalyst and 
Macromodel. As a result, 30 pharmacophores produced by Catalyst were used as 
filters to search the ChemNavigator database (~20 millions purchasable screening 
samples). A total of 234,000 compounds were identified as hits. These compounds 
were filtered further to remove "inorganic compounds", Lipinski outliers etc. using a 
Pipeline Pilot protocol. Duplicate entries were removed resulting in a total of 167,479 



 

 

compounds. These compounds were docked into one of our structural models using 
the program Glide. ADME/Tox properties of 1,500 top scored compounds were 
calculated using both the programs ADMET Predictor and QikProp. On the order of 
100 compounds were finally chosen and purchased. The biological tests are in 
progress. We report on the results and current status of this ongoing in silico 
screening project.  

 
MEDI 247 Bicyclic pyrimidones as inhibitors of HIV-integrase  
Benedetta Crescenzi1, Cristina Gardelli1, Monica Donghi1, Marco Ferrara1, Paola 
Pace1, Olaf Kinzel1, Ester Muraglia1, Michael Rowley1, Ralph Laufer1, Fabrizio Fiore1, 
Odalys Gonzalez Paz1, Massimiliano Fonsi1, Kara A. Stillmock2, Marc V. Witmer2, 
Daria J. Hazuda2, and Vincenzo Summa1. (1) IRBM/MRL, Via Pontina Km 30,600, 
Pomezia (Rome) 00040, Italy, (2) MRL, West Point, PA, USA  

HIV-Integrase is the enzyme responsible for the integration of viral DNA into host 
cellular DNA and has been recently validated as a biological target in a POC study in 
rhesus macaques. However no HIV-1 Integrase inhibitors are present at the moment 
in the market.  

Towards the development of antivirals targeting HIV-Integrase, we have previously 
described a series of pyrimidone based inhibitors (e.g.1), which showed very good 
cell-based potency and pharmacokinetics. Here we describe the discovery of a novel 
and related series of bicyclic pyrimidones 2 that showed improved preclinical 
features.  

Studies of the SAR in this area focused on modifications at the benzyl amide and on 
the saturated ring of the inhibitor. This work defined clear correlation in potency and 
physicochemical properties, and led to compounds with low nanomolar intrinsic and 
cell-based potency, and good PK properties.  

Synthesis, activity, PK, mutant profile and some safety aspects will be detailed.  

 

 
MEDI 248 Click chemistry-derived biotin-tagged diketo acid-containing 
biphenyl ketones designed as HIV-1 integrase photoaffinity ligands  
Xue Zhi Zhao1, Elena A. Semenova2, Allison Johnson2, Christophe Marchand2, 
Chenzhong Liao1, Marc C Nicklaus1, Yves Pommier2, and Terrence R Burke Jr.1. (1) 
Laboratory of Medicinal Chemistry, CCR, NCI, NIH, Frederick, MD 21702, (2) 
Laboratory of Molecular Pharmacology, CCR, NCI, NIH  

Integrase (IN) is a crucial enzyme in the life cycle of human immunodeficiency virus 
type 1 (HIV-1) that represents a potentially important target for development of new 
anti-AIDS drugs. Diketo acids (2,4-dioxobutanoic acids) and related structures have 



 

 

emerged among the most promising class of IN inhibitors. However, uncertainty 
remains as to the mode of their interactions with the enzyme. Photoaffinity labeling 
represents a highly useful means of identifying molecular binding sites and for this 
purpose the benzophenone moiety has proven to be advantageous. However, 
identification of covalently modified protein can be problematic due to low 
incorporation efficiency and high background noise. Accordingly presented herein is 
the application of [3+2] Huisgen cycloaddition “click chemistry” for the preparation 
of biotin tagged DKA photoprobes that maintain high IN binding affinity. The ability 
to avidin purify covalent adducts should significantly facilitate the use of these 
agents to identity relevant binding sites for DKA-class inhibitors.  

 
MEDI 249 Novel HIV-1 integrase inhibitors: 8-Hydroxy-3,4-
dihydropyrrolo[1,2-a]pyrazine-1(2H)-ones  
Boyoung Kim1, Thorsten Fisher1, Terry A. Lyle2, Steven D. Young2, Joseph P. 
Vacca2, Daria J. Hazuda3, Peter J. Felock3, William A. Schleif4, Lori Gabryelski5, and 
John S. Wai2. (1) Medicinal Chemistry, Merck & Co., Inc, Sumneytown Pike, PO Box 
4, WP14-3, West Point, PA 19486, Fax: 215-652-3971, boyoung_kim2@merck.com, 
(2) Department of Medicinal Chemistry, Merck Research Laboratories, (3) 
Department of Biological Chemistry, Merck Research Laboratories, (4) Vaccine and 
Biologics Research, Merck Research Laboratories West Point, (5) Department of 
Antiviral Research, Merck Research Laboratories  

Abstract— A series of 8-hydroxy-3,4-dihydropyrrolo[1,2-a]pyrazine-1(2H)-ones was 
identified as potent HIV-1 integrase inhibitors. These novel compounds inhibited the 
strand transfer process of HIV-1 integrase and viral replication in cells. Compound 1 
is active against replication of HIV-1 in cell culture with a CIC95 of 0.31 ìM. Further 
SAR exploration led to the preparation of pseudosymmetrical tricyclic pyrrolopyrazine 
inhibitors with further improvement in antiviral replication activity.  

 

 
MEDI 250 Design and synthesis of substituted 4-oxo-4,5,6,7-
tetrahydropyrazolo[1,5-a]pyrazine-2-carboxamides, novel HIV-1 integrase 
inhibitors  
H. Marie Moritz1, Peter Williams2, John S. Wai3, Janetta M. Dewhurst4, Terry A. 
Lyle3, Carl F. Homnick5, Joseph P. Vacca3, Daria J. Hazuda6, Peter J. Felock6, Kara A. 
Stillmock7, William A. Schleif8, and Lori J. Gabryelski9. (1) Medicinal Chemistry, 
Merck & Co., Inc, Sumneytown Pike, PO Box 4, WP14-3, West Point, PA 19486, Fax: 
215-652-3971, hmarie_langford@merck.com, (2) Department of Medicinal 
Chemistry, Merck and Company, (3) Department of Medicinal Chemistry, Merck 
Research Laboratories, (4) Medicinal Chemistry, Novartis Institutes for Biomedical 
Research, Inc, (5) Department of Medicinal Chemistry - Retired, Merck Research 
Laboratories, (6) Department of Biological Chemistry, Merck Research Laboratories, 
(7) Department of Biological Chemistry, Merck Research Laboratories, West Point, 



 

 

(8) Vaccine and Biologics Research, Merck Research Laboratories West Point, (9) 
Vaccine and Biologics Research, Merck Research Laboratories  

Abstract—A series of 4-oxo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazine-2-
carboxamides was synthesized and tested for their inhibition of HIV-1 integrase 
catalytic activity and HIV-1 replication in cells. Modification of the lead structure 1 by 
adding substituents to the tetrahydropyrazolo pyrazine core and to the benzyl side 
chain produced potent integrase inhibitors. The most potent compound inhibits the 
strand transfer reaction of the integration process catalyzed by integrase with an 
IC50 of 74 nM (0.5 nM target DNA) and inhibits 95% of the spread of HIV-1 infection 
in cell culture at 63 nM in the presence of 10% FBS with no shift in the presence of 
50% NHS.  

 

 
MEDI 251 Synthesis and biological activity of L-chicoric acid analogs as HIV-
1 integrase inhibitors  
Xiangyang Lei1, Charles G. Gibbs1, Manfred G. Reinecke1, and W. Edward Robinson 
Jr.2. (1) Department of Chemistry, Texas Christian University, 2800 S. University Dr, 
Fort Worth, TX 76129, x.lei@tcu.edu, (2) Department of Pathology and Laboratory 
Medicine, University of California at Irvine  

Several flexible and rigid analogues of L-chicoric acid, a potent HIV-1 integrase 
inhibitor, were synthesized by modifying the scaffold, the catechols and/or the 
carboxyl moieties. These compounds were assayed for their in vitro and in vivo 
activity against HIV-IN and HIV replication, respectively.  

 

 
 
 
 



 

 

 
MEDI 252 Synthesis and activity of thiadiazines as HCV polymerase 
inhibitors  
Keith F. McDaniel1, Allan C. Krueger1, David A. Betebenner1, Pamela L. Donner1, 
Brian E. Green1, Darold L. Madigan1, Clarence J. Maring1, Debra A. Montgomery1, Tim 
R. Middleton1, Warren M. Kati1, Gennadiy Koev1, Wen W. Jiang2, Yaya Liu1, and 
Hongmei Mo1. (1) Infectious Disease Research, GPRD, Abbott, 200 Abbott Park Road, 
Abbott Park, IL 60064, Fax: 847-938-6603, keith.f.mcdaniel@abbott.com, (2) Global 
Pharmaceutical Research and Development, Infectious Diseases Research, Abbott 
Laboratories  

Significant effort has been directed recently toward the development of 
benzothiadiazines 1 for use as hepatitis C virus (HCV) polymerase inhibitors. While 
the corresponding thiadiazines 2 until now were unknown, we have developed a 
novel synthesis of this ring system that allows for elaboration at each carbon of the 
thiadiazine ring. We have examined thiadiazines 2 as inhibitors of HCV polymerase, 
and several of these compounds show activities as low as 25 nM against selected 
HCV polymerase viral strains. The synthesis of thiadiazines 2 and their potential 
utility as HCV polymerase inhibitors will be described.  

 

 
MEDI 253 Development of QPLD (QM-polarized ligand docking)  
Art E. Cho, Schrodinger, Inc, 120 W. 45th St., 29th Flr, New York, NY 10036, 
cho@schrodinger.com, Ramy Farid, Schrödinger, Inc, and Richard Friesner, 
Department of Chemistry, Columbia University  

In order to successfully apply ligand docking in drug discovery, accuracy in binding 
mode prediction is essential. Identification of important interactions in binding mode 
is what achieves such accuracy. In an earlier work, we showed that using QM/MM 
(quantum mechanical/molecular mechanical) calculations, one could reassign more 
accurate atomic charges, resulting in a better binding mode prediction and devised a 
practical algorithm to be used in realistic environments, called SOF (survival of the 
fittest). Combining fast ligand docking program Glide and QM/MM calculation 
program QSite of Schrödinger, Inc., a new python-based workflow QPLD was 
developed based on SOF. Improvements were made in term of computational time 
making the program more practical. The program was tested on an extended set of 
about 450 PDB complexes. In this presentation, we outline the development process 
of QPLD and show the test result of QPLD with examples of how it improves binding 
mode predictions.  

 
 
 



 

 

 
MEDI 254 Norcysteine (α-thiolglycine), a versatile scaffold to tailor 
structure and activity of peptides  
Manoj P. Samant1, Doley J. Hong2, Glenn Croston2, and Jean E. Rivier1. (1) Peptide 
Biology Laboratory, The Salk Institute, 10010 N. Torrey Pines Road, La Jolla, CA 
92037, Fax: 858-552-1546, mpsamant@salk.edu, (2) Ferring Research Institute Inc  

Norcysteine (Ncy) is an unnatural amino acid possessing an electronegative sulfur 
atom directly attached to the α-carbon atom. Our presentation will describe: (i) the 
synthesis and resolution of differentially derivatized norcysteines (1) compatible with 
solid phase peptide synthesis; (ii) the application of Boc-Ncy(Mob)-OH as a bridge 
head to constrain peptide conformation via norcysteine-containing disulfide bridges 
that are shorter than cystine bridges by one or two methylene (2) groups; (iii) the 
incorporation of Boc-Ncy(aryl/alkyl)-OH in GnRH antagonist acyline as a mimetic for 
natural and unnatural amino acids or as “switchable” residues that can be converted 
from hydrophobic thioethers (3) to hydrophilic sulfoxides (4) and sulfones (5) upon 
oxidation.  

 

 
MEDI 255 Development of a new cancer screening method by 
comprehensive 2D gas chromatography/time-of-flight mass spectrometry 
(GCxGC/TOF MS)  
J. M. D. Dimandja and I Enwerem, Department of Chemistry, Spelman College, 350 
Spelman Lane, SW., Box 279, Atlanta, GA 30314-4399, Fax: 404-270-5752, 
jdimandja@spelman.edu  

The development of high-throughput screening methods by GC-MS is a challenge 
because of the elaborate sample preparation protocols that are necessary to isolate 
the analytes of interest from the complex biological matrices (urine or blood). In this 
work a novel screening approach is developed based on GCxGC/TOF MS that enables 
the sample preparation to be significantly reduced for the analysis of urinary organic 
acids. The resulting GCxGC chromatograms are extremely complex, and peak apex 
plots reveal the presence of over 1500 peaks. However, qualitative and quantitative 
analysis of the 50 urinary organic acids or interest is possible because of 
reproducible retention times in both the first and second dimension (CVs are below 
5%), leading to selective data extraction. Results from the comparison study reveal 
differences between urine samples of healthy and diseased subjects, and also show 
variability in the urinary profiles between healthy individuals.  



 

 

 
MEDI 256 Protein-binding agents based on the supramolecular self-
assembly of oligonucleotide-linked organic fragments  
Andrew Hamilton1, Debarati M. Tagore1, Katherine I Sprinz2, and Steven Fletcher1. 
(1) Department of Chemistry, Yale University, 225 Prospect Street, New Haven, CT 
06520, debarati.mazumder@yale.edu, (2) Department of Molecular Biophysics and 
Biochemistry, Yale University  

Protein-binding agents have been developed using deoxyribonucleotides as scaffolds 
to orient, in a well-defined way, functional groups for protein active site and protein 
surface recognition. Using architectures found in Nature, duplex DNA and quadruplex 
DNA forming oligonucleotides have been functionalized with organic fragments and 
the binding properties of the resultant versatile ‘bidentate' and ‘tetradentate' ligands 
have been evaluated. Using DNA duplex as a scaffold, a combinatorial design of the 
duplex library enabled preferential detection of bivalent protein binding agents using 
the biotin-streptavidin system. The propensity of a single stretch of contiguous 
guanosine bases to self-assemble into a four-stranded parallel quadruplex has been 
exploited in the design of ‘tetradentate' ligands. Homotetrameric quadruplexes 
decorated with polyanionic functionalities display strong denaturation behavior 
towards cytochrome c due to surface complementarity with the lysine residues on 
the surface of the protein. These supramolecular assemblies can be exploited in the 
design of synthetic denaturants.  

 
MEDI 257 Chemical validation of novel hydrogenation, ozonolysis, and high 
pressure microfluidic reactors as new tools for medicinal synthetic 
chemistry  
Richard Jones1, Ferenc Darvas2, and Csaba Csajagi2. (1) Thales Nanotechnology 
Inc, 7. Zahony u, Budapest H-1031, Hungary, Fax: 011-361-666-6197, 
richard.jones@thalesnano.com, (2) Thales Nanotechnology  

The validation chemistry carried out on hydrogenation, ozonolysis, and high 
temperature and pressure reactors, and their application towards synthetic medicinal 
chemistry will be described. The design of a continuous-flow hydrogenation reactor 
and its integration into an automated liquid handler for high-throughput 
hydrogenation will be discussed. The reactor will be validated through the reduction 
of an aromatic nitro library, and a large imine library at high temperature and 
pressure. The description of a novel mesofluidic ozonolysis reactor and the reactions 
carried out on a variety of hydrocarbons and indoles will also be presented. The 
presentation will focus on the optimization of these reactions at temperatures up to 
room temperature, leading to quantitative conversion and high selectivity. Finally, 
chemistry carried out on a flow reactor capable of reaching 200°C and 200 bar will 
be described. This will include the performance of Suzuki, Heck, and Sonagashira 
reactions using immobilized homogeneous catalysts.  

 
MEDI 258 Pattern analysis using NMR spectroscopy (PANSY): Applications 
to organic and pharmaceutical chemistry  
Ruben M. Savizky1, John L. Bove1, and Zhen Y. Liu2. (1) Department of Chemistry, 
The Cooper Union for the Advancement of Science and Art, 51 Astor Place, New York, 
NY 10003, Fax: 212-353-4341, rsavizky@cooper.edu, (2) Department of Chemical 
and Biolgical Engineering, University of Wisconsin at Madison  



 

 

An algorithm has been developed which uses pattern recognition to identify and 
characterize NMR spectra of organic molecules. It provides a quick, simple, reliable 
and robust method to determine an unknown compound. Potential applications 
include quality control, monitoring reaction kinetics, compound verification and 
identification. Using a commercially available reference library, PANSY was used to 
analyze specifically chosen compounds which were thought to be particularly 
challenging. Among the functional groups examined are alkanes, alcohols, amines, 
carboxylic acids, aldehydes, ketones, aromatic compounds, cyclic compounds, 
bicyclic compounds, halides, amino alcohols, pseudo-thioureas, and &alpha,&beta-
unsaturated ketones. The choice of deuterated solvent and sample concentration do 
not seem to influence the analysis, potentially easing the comparison across 
laboratories and research groups. Both 1H and 13C NMR data were collected and 
used in the successful identification of the chosen compounds. Analysis of 21 
compounds resulted in 76% of them being correctly identified. The program itself is 
very easy to use and presents the analysis in both tabular and graphical formats. 
Results are reproducible and PANSY compares favorably to analysis via IR 
spectroscopy, which is the conventional method for many applications.  

 
MEDI 259 Synthesis of selectively protected spirostane-2,3-diol 
stereoisomers  
Katharine L. Bowdy and Branko S. Jursic, Department of Chemistry, University of 
New Orleans, 2000 Lakeshore Drive, New Orleans, LA 70148, kbowdy@uno.edu  

5α-Spirostane-2α,3β-diol is the aglycone moiety of CAY-1, a saponin isolated from 
the cayenne pepper plant in 0.1% yield. In vitro studies revealed that this saponin is 
active against 16 human fungal pathogens. Therefore, we are interested in 
synthesizing a library of biologically active saponins which includes CAY-1 and other 
structurally similar steroidal saponins. In order to accomplish this, we have 
developed efficient methods for the preparation of stereoisomers of spirostane-2,3-
diol from hecogenin acetate. Importantly, each of the diols is partially protected so 
that it may function as a glycosyl acceptor in the saponin synthesis.  

 
MEDI 260 The metal-complexation properties of cytotoxic tripodal 
hexadentate chelators: Effects of heterocycle donor arms on Fe(II) 
chelation and fibroblast IC50 value  
Roy P. Planalp1, Giang Lu2, Daniel P Kennedy1, M. W. Brechbiel3, Robin D. Rogers4, 
Rong Ma5, Frank M. Torti6, and Suzy V. Torti5. (1) Department of Chemsitry, 
University of New Hampshire, Durham, NH 03824, Fax: 603-862-4278, 
roy.planalp@unh.edu, (2) National Cancer Institute, NIH, (3) Radioimmune and 
Inorganic Chemistry Section, ROB, DCS, National Cancer Institute, National 
Institutes of Health, (4) Department of Chemistry and Center for Green 
Manufacturing, The University of Alabama, (5) Department of Biochemistry, Wake 
Forest Univ Health Sciences, (6) Department of Cancer Biology, Wake Forest 
University Health Sciences  

Tachpyr (Figure; A) is known to bind iron and zinc in cells resulting in cellular 
responses signalling iron deprivation and apoptosis.  The binding of Fe(II) by tachpyr 
is accompanied by redox processes, which may produce HO·, O2

– ·, or other reactive 
oxygen species (ROS).  We therefore pursue the hypotheses that tachpyr is a 
potential chemotherapeutic that may affect cells by causing deprivation of essential 



 

 

biometals and/or that the complexes formed may go on to catalyze oxidative 
damage.  Study of tach chelators with various heterocycle pendant arms appeared 
appropriate in order to change electronic properties or induce steric hindrance in 
tachpyr and its derivatives.  Herein we focus on ability of such derivatives to bind 
divalent biometals as seen from the study of the imidazole and thiazole derivatives 
tachIM and tachthiazole (Figure; B, C).  Electronic structure in solution has been 
studied by spectroscopy and solid-state structures have been studied 
crystallographically.  Metal complexation processes have been studied by electronic 
spectroscopy (pH 7.4), and the lability of isolated complexes has been investigated 
by reversed-phase HPLC.  The order of increasing toxicity toward fibroblasts (MCF-7) 
is tachIM < tachthiazole < tachpyr, as indicated by IC50 values (80 mM, 56 mM and 2 
mM, respectively).   

 

 
 
 

 
MEDI 261 Photogenerated bases for parallel microarray synthesis using 
Fmoc-chemistry  
Wu Yao1, Xiaolian Gao1, Ailing Hong2, Xiaochuan Zhou2, and Erdogan Gulari3. (1) 
Department of Biology and Biochemistry, University of Houston, 4800 Calhoun 
Street, Houston, TX 77204-5641, Fax: 713-743-2709, wyao@mail.uh.edu, (2) 
Atactic Technologies Inc, (3) Department of Chemical Engineering, University of 
Michigan  

Photogenerated reagents (PGRs) have found powerful applications in miniaturized 
(pico-liter) parallel synthesis of addressable, high-density molecular microarrays1 
(AHDMMs) such as DNAs, peptides, and peptidomimetic molecules. These syntheses 
are based on conventional DMT-chemistry or Boc-chemistry and digital light-
controlled PGR reactions on µParaflo™ microfluidic reaction devices. This platform 
allows high quality, rapid synthesis of one's own designed bio-polymers, and 
AHDMMs thus synthesized have been applied in the analyses of nucleic acids, 
proteins, and their interactions with ligand molecules.  



 

 

In this presentation, we will describe the synthesis, characterizations, and 
applications of novel photogenerated bases (PGBs). The photochemistry of these PGB 
precursors was studied with a microfluidic reactor. We further applied PGBs to Fmoc-
chemistry-based parallel synthesis. Since Fmoc-chemistry has been widely used in 
organic synthesis, the versatile PGR-driven chemistry would offer unprecedented 
opportunities for creating various high-throughput detecting and sensing devices, 
which would enable a broad range of biochemical and biomedical applications.  

 
 
 

 
MEDI 262 Selectively non-selective drugs ("Magic Shotguns") vs. selective 
drugs ("Magic Bullets") for CNS disorders  
Bryan L Roth, Biochemistry, NIMH Psychoactive Drug Screening Program and CWRU 
Medical School, 2109 Adelbert Road, RM W441 SOM, Cleveland, OH 44106, Fax: 
216-368-3419, bryan.roth@case.edu  

Whether highly selective drugs targeting a single molecular target will eventually 
prove superior to more promiscuous medications which target may molecules for 
treating common diseases is a subject of great debate (Franz, Nature,2005; Roth et 
al, Nature Rev Drug Discov 2004). I will review data derived from a comprehensive 
study of psychiatric medications which indicate that selectively non-selective 
medications (e.g. “Magic Shotguns”) will be more effective for the majority of 
patients than highly selective medications (e.g. “Magic Bullets”). Data from a study 
commissioned by the Institute of Medicine of the National Academy of Sciences (Roth 
and Conn, in progress) will be highlighted along with in silico and physical screening 
data derived from the National Institute of Mental Health Psychoactive Drug 
Screening Program's KiDatabase of ligand-receptor affinities (http://kidb.case.edu).  

 
 
 

 
MEDI 263 Synthesis, SAR and biological properties of 1-heteroaryl-4-[ù-
(1H-indol-3-yl)-alkyl]-piperazines, novel potential antipsychotics combining 
potent Dopamine D2 receptor antagonism with potent Serotonin reuptake 
inhibition  
Pieter Smid, Hein K. A. C. Coolen, Rolf van Hes, and Chris G. Kruse, Solvay 
Pharmaceuticals, CJ van Houtenlaan 36, 1381 CP Weesp, Netherlands, Fax: 
0031294477138, pieter.smid@solvay.com  

A series of novel bicyclic 1-heteroaryl-4-[ω-(1H-indol-3-yl)-alkyl]-piperazines was 
synthesized and evaluated on binding to dopamine D2 receptors and serotonin 
reuptake sites. This class of compounds proved to be potent in vitro dopamine D2 
receptor antagonists and in addition were highly active as serotonin reuptake 
inhibitors. Some key representatives showed potent pharmacological in vivo 
activities after oral dosing in both the antagonism of apomorphine-induced climbing 
and in the potentiation of 5-HTP induced behaviour in mice. Based on the preclinical 
data, 8-{4-[3-(5-fluoro-1H-indol-3-yl)-propyl]-piperazin-1-yl}-4H-benzo-
[1,4]oxazin-(R)-2-methyl-3-one (SLV314) was selected for clinical development. In 
vitro and in vivo studies revealed that SLV314 has favourable pharmacokinetic 



 

 

properties and a high CNS-plasma ratio. Molecular modelling studies showed that the 
bifunctional activity of SLV314 can be explained by its ability to adopt two different 
conformations fitting either the dopamine D2 receptor pharmacophore or the 
serotonin transporter pharmacophore.  

1) Smid, P.; Coolen, H. K. A. C.; Keizer, H. G.; van Hes, R.; de Moes, J.-P.; den 
Hartog, A. P.; Stork, B.; Plekkenpol, R. H.; Niemann, L. C.; Stroomer, C. N. J.; Tulp, 
M. Th. M.; van Stuivenberg, H. H.; McCreary, A. C.; Hesselink, M. B.; Herremans, A. 
H. J.; Kruse, C. G. J. Med. Chem.; 2005; 48(22); 6855-6869.  

 

 
MEDI 264 Designing multiple-acting ligands: How hard could that be !?  
Zoran Rankovic, Department of Chemistry, Organon Laboratories Ltd, Newhouse 
Industrial Estate, Newhouse ML6 0HW, United Kingdom, Fax: 44-1698-736187, 
z.rankovic@organon.co.uk, and J. Richard Morphy, Department of Medicinal 
Chemistry, Organon Laboratories Ltd  

The limitations of a reductionist “one-target-one-disease” drug discovery approach to 
treating diseases with complex underlying etiologies involving multiple proteins (e.g. 
cancer, psychiatry) have become increasingly recognised over recent years. There 
has been growing interest recently in the rational design of ligands that act 
specifically on multiple targets with the aim of enhancing efficacy and safety relative 
to the corresponding single-target drugs.1 Such compounds are classified as 
Designed Multiple Ligands (DMLs) to distinguish them from non-selective or “dirty” 
ligands, which display significant activity at undesired targets. An extensive analysis 
of a proprietary knowledge-base covering relevant examples reported in the primary 
literature over the last few years revealed insights that may help medicinal chemists 
to design the next generation of DMLs. The results of this analysis will be presented, 
focusing on how the drug-likeness and general physicochemical properties of DMLs 
are influenced by the discovery strategy that is pursued and the superfamily to which 
the targets belong. Current challenges, guidelines and possible future directions in 
the design and development of multiple-acting ligands will also be discussed.  

1) R. Morphy and Z. Rankovic. J. Med. Chem. 2005, 48, 6523-6543.  



 

 

 
MEDI 265 Tissue targeting with bivalent ligands selective for G protein 
receptor-coupled heterodimers: Opioid receptors as proof of concept  
Philip S. Portoghese, Department of Medicinal Chemistry, University of Minnesota, 
308 Harvard St. S.E, Minneapolis, MN 55455, Fax: 612-626-6891, 
porto001@umn.edu  

The potential biochemical and pharmacological diversity arising from the 
heterodimerization of G protein-coupled receptors (GPCRs) offers the possibility of 
developing drugs with reduced side effects. Thus, information on the differential 
distribution and selectivity of heterodimers versus homodimers that contain identical 
target receptors can provide a basis for tissue-selective targeting of drugs. Opioid 
receptors fall into this category, inasmuch as delta- and kappa-opioid receptor types 
have each been classified into putative subtypes based solely on the pharmacologic 
selectivity of agonists and antagonists. In view of reports on heterodimerization of 
opioid receptors in cultured cells, it therefore seemed plausable that differences in 
ligand recognition by such putative subtypes might actually reflect multiple 
oligomeric states of these receptors and the possibility of targeting one of these. To 
explore this possibility we have investigated the interaction of bivalent ligands with 
spinal receptors in mice and in cultured cells coexpressed with delta and kappa 
receptors. A bivalent ligand that contains pharmacologically selective delta and 
kappa antagonist pharmacophores (KDN-21) was found to selectively target 
heterodimeric delta-kappa opioid receptors in cultured cells and and in mouse spinal 
cord and have selectivity characteristics of the delta1 and kappa2 putative subtypes. 
It therefore appears that these “subtypes” are actually phenotypic receptors. A 
significant finding from these studies was the apparent localization of delta-kappa 
heterodimers in the spinal cord but not the brain. This has led to the development of 
6'-GNTI, the first spinally selective analgesic that derives its selectivity through 
activation of delta-kappa heterodimers in the cord while antagonizing putative 
homodimers in the brain. The advantages of screening both heterodimeric and 
homodimeric GPCRs as a drug design strategy will be discussed.  

 
MEDI 266 Angiogenesis: Using focused diversity to develop specific 
inhibitors of VEGFR-2 with in vivo activity  
Alex S. Kiselyov, Executive VP of R&D, ChemDiv, Inc, 11558 Sorrento Valley Road, 
Suite #5, San Diego, CA 92121, Fax: 858 794 4931, ask@chemdiv.com  

Goal: to develop a robust algorithm for identification of novel specific and dual 
inhibitors of VEGFR-2, the key protein modulating angiogenesis.  

In order to achieve our goal, we selected a subset of compounds (Focused Diversity: 
set of 3,000 compounds that have been annotated against orthogonal biological 
targets) pre-screened against a number of diverse biological targets. Specifically, 
this set contained molecules with confirmed in vitro/cell-based activities against: i) 
“traditional” targets (kinases, GPCR's, ion channels) and ii) “unconventional” targets 
(Hh/Wnt signaling pathways). Initial assays yielded 11 novel chemotypes, all 
showing good in vitro and cell-based activities (< 1 uM) against VEGFR1/2. 
MedChem follow-up furnished actives with cell-based potencies (phosphorylation, 
functional assays) of 25-100 nM. Compounds displayed favorable in vitro PK: good 
absorption (Caco2), hhep stability, water/buffer solubility (> 5 mM) and plasma 
binding (< 75%). Lead candidates displayed promising oral exposure in murine 



 

 

models (ca. 15-20 uM/4 hrs; acute dose of 10 mg/kg, t1/2 = 6-9 hrs), MTD 
(acute/chronic PO's > 250 mg/kg) and efficacy in human tumor xenografts to 
warrant further extended in vivo studies.  

Conclusion: focused diversity concept has been validated in the identification of novel 
efficacious inhibitors of VEGFR-2.  

 
MEDI 267 Development of dual-acting benzofurans and benzomorpholines 
as thromboxane A2 receptor antagonists and prostacyclin receptor agonists  
Michihiro Ohno, Mitsuko Miyamoto, Takahiro Takeda, Yoichiro Tanaka, Kei Makita, 
Kazuhiro Hoshi, Naohiro Yamada, and Atsushi Ohtake, Pharmaceutical Research 
Laboratories, Toray Industries, Inc, 1,111 Tebiro, Kamakura 248-8555, Japan, Fax: 
81-467-32-4791, michihiro_ono@nts.toray.co.jp  

Prostacyclin (PGI2) is an unstable, powerful endogenous inhibitor of platelet 
aggregation, and thromboxane A2 (TXA2) is an unstable endogenous arachidonic acid 
metabolite that plays a pivotal role in platelet aggregation and vasoconstriction. The 
balance between PGI2 and TXA2 greatly affects maintenance of the homeostasis of 
the circulatory system. We discovered a novel series of benzofuran-7-yl-oxyacetic 
acid derivatives and 3,4-dihydro-2H-benzo[1,4]oxazin-8-yloxyacetic acid derivatives 
as potent dual-acting agents to block the TXA2 receptor and to activate the PGI2 
receptor. We report the synthesis, structure-activity relationship (SAR) and in vitro, 
ex vivo and in vivo pharmacology of these series of compounds.  

 
MEDI 268 Allosteric non-nucleoside inhibitors of HCV RNA polymerase 
(NS5B)  
Christopher J. Burns, ViroPharma Incorporated, Exton, PA 19341, 
burns@protez.com  

The current treatment for Hepatitis C virus infection typically involves a combination 
of ribavirin and interferon. This regimen suffers from side effect, efficacy, and patient 
compliance issues. It is forseeable that future treatment modalities could more 
mirror the options available for HIV infection, which center on combination therapy 
of nucleoside and non-nucleoside nucleic acid polymerase inhibitors (the NRTIs and 
NNRTIs) and viral protease inhibitors. In the corresponding case of HCV, significant 
advances have been achieved along all three fronts. This presentation will focus on 
recent advances in the quest for potent and selective non-nucleoside small molecule 
HCV RNA polymerase inhibitors.  

 
MEDI 269 From R1479 to R1626: Optimization of a nucleoside inhibitor of 
NS5B for the treatment of hepatitis C  
David B. Smith, Joseph A. Martin, Steven Swallow, Mark Smith, Ann Kaiser, Calvin 
Yee, Maia Crowell, Woongki Kim, Keshab Sarma, Isabel Najera, Wen-Rong Jiang, 
Sophie Le Pogam, Sonal Rajyaguru, Klaus Klumpp, Vincent Leveque, Han Ma, Yaping 
Tu, Rebecca Chan, Michael Brandl, Tom Alfredson, Xiaoyang Wu, Raj Birudaraj, Tony 
Tran, and Nick Cammack, Roche Palo Alto LLC, 3431 Hillview Avenue, Palo Alto, CA 
94304, Fax: 650-852-1875, dave.smith@roche.com  



 

 

Hepatitis C virus (HCV) is a causative agent of chronic liver disease, estimated to 
affect over 170 million people worldwide. HCV infection can progress to fibrosis, 
reduced liver function, hepatocellular carcinoma, and death. Currently, the standard 
treatment for HCV infection involves treatment with pegylated interferon in 
combination with the nucleoside analogue ribavirin. This treatment regimen affects a 
cure in approximately 40-60% of the genotype-1 (GT-1) population; therefore a 
significant unmet clinical need exists in HCV therapy. Virus-encoded polymerases 
have proven to be excellent molecular targets for chemotherapeutic intervention in 
numerous viral mediated diseases. In the case of HIV, HBV and herpes virus 
infections, deoxy-nucleoside analogues, which act as chain terminating agents, have 
been shown to have invaluable clinical utility. By analogy, appropriate ribonucleoside 
analogs might be expected to inhibit the essential RNA polymerase encoded by HCV. 
We have previously reported on the ribonucleoside analog 4'-azidocytidine, R1479, 
as a potent and selective inhibitor of the HCV polymerase NS5B. Herein, we 
summarize our key data on R1479 and describe the optimization efforts which led to 
R1626. R1626 is currently undergoing clinical evaluation for the treatment of 
hepatitis C.  

 
MEDI 270 Discovery and optimization of 3-(1,1-dioxo-2H-(1,2,4)-
benzothiadiazin-3-yl)-4-hydroxy-2(1H)-quinolinones, potent inhibitors of 
hepatitis C virus RNA-dependent RNA polymerase  
Rosanna Tedesco1, Antony N. Shaw1, Ramesh Bambal2, Deping Chai1, Nestor O. 
Concha3, Michael G. Darcy1, Dashyant Dhanak1, Duke M. Fitch1, Adam Gates4, Dina 
L. Halegoua1, Chao Han2, Glenn A. Hofmann5, Victor K. Johnston4, Arun C. Kaura1, 
Nannan Liu1, Richard M. Keenan1, Juili Lin-Goerke4, Robert T. Sarisky4, Kenneth J. 
Wiggall1, Michael N. Zimmerman1, and Kevin J. Duffy1. (1) Microbial, Musculoskeletal 
and Proliferative Diseases Center of Excellence for Drug Discovery, GlaxoSmithKline 
Pharmaceutical, 1250 S. Collegeville Rd., Collegeville, PA 19426, (2) Drug 
Metabolism and Pharmacokinetics, (3) Computational, Analytical and Structural 
Science, (4) Department of Virology, (5) Discovery Research, GlaxoSmithKline 
Pharmaceutical  

According to WHO figures, greater than 2% of the world population is chronically 
infected with HCV. The majority (approximately 80%) of these infections will develop 
into chronic hepatitis and a significant percentage (approximately 20%) will progress 
to cirrhosis, with many advancing to hepatocellular carcinoma. The most effective 
treatment thus far consists of PEG-interferon-α (1.5 mg/kg weekly) in combination 
with ribavirin (800-1200 mg/day), but the rate of success of this treatment in 
patients affected with genotypes 1a and 1b, which account for 70% of the infected 
population, is <50%. Considerable side effects are also associated with this therapy, 
occasionally resulting in discontinuation of treatment. The virally encoded NS5B 
polymerase is essential for HCV replication and represents an excellent target for the 
development of anti-HCV agents. High-throughput screening for this essential 
enzyme was carried out and led to the discovery of several distinct classes of hits, 
with one chemical series of benzo[1,2,4]thiadiazines potently inhibiting HCV 
polymerase enzymatic activity and inhibiting the ability of sub-genomic HCV replicon 
to replicate in Huh-7 cells. SAR investigation and lead optimization of biological 
activities and physical properties of this chemical series resulting in the selection of 
clinical candidate molecules will be discussed in this presentation.  

 



 

 

MEDI 271 HepDirect® prodrugs of 2'-methyladenosine for liver-targeted 
therapy of hepatitis C  
Scott J. Hecker1, K. Raja Reddy1, Paul D. van Poelje2, Zhili Sun1, V. Reddy Mali1, 
Wenjian Huang1, Vaibhav Varkhedkar1, James Fujitaki2, Michael Insko2, Douglas 
Krutil2, Bert Chi3, David B. Olsen4, Kenneth A. Koeplinger5, Serge H. Boyer1, David 
Linemeyer2, Malcolm MacCoss6, and Mark D. Erion1. (1) Department of Medicinal 
Chemistry, Metabasis Therapeutics, Inc, 11119 North Torrey Pines Rd., La Jolla, CA 
92037, Fax: 858-622-5583, hecker@mbasis.com, (2) Department of Biochemistry, 
Metabasis Therapeutics, Inc, (3) Department of Analytical Chemistry, Metabasis 
Therapeutics, Inc, (4) Department of Antiviral Research, Merck Research 
Laboratories, (5) Department of Drug Metabolism, Merck Research Laboratories, (6) 
Department of Medicinal Chemistry, Merck Research Laboratories  

Among nucleoside analogs reported to inhibit the NS5B RNA-dependent RNA 
polymerase (RdRp) of HCV, 2'-C-methyladenosine has shown impressive activity in 
the cell-based HCV subgenomic replicon assay.   However, it lacks therapeutic utility 
due to its rapid degradation in vivo by adenosine deaminase (ADA).  HepDirect® 
prodrugs of the nucleoside monophosphate (NMP), which are cleaved by a 
mechanism involving oxidation by CYP3A4, were prepared in order to achieve 
delivery of intact NMP to the liver.  Prodrugs were evaluated for metabolism to the 
nucleoside triphosphate (NTP) in primary rat hepatocytes.  Additional profiling 
revealed excellent ADA stability as well as achievement of liver NTP levels predictive 
of efficacy upon i.v. dosing.  The oral bioavailability of initial leads was poor; 
therefore, additional analogs were synthesized and evaluated in an ex vivo screen for 
liver NTP levels after oral administration.  The addition of a 2',3'-carbonate prodrug 
moiety to the 4-pyridyl HepDirect® prodrug afforded a dramatic increase in oral 
bioavailability.  

   

 

 
MEDI 272 Challenges toward the discovery of SCH 503034: A potential 
therapeutic agent for treatment of hepatitis C viral infection  
Ashok Arasappan1, F. Bennett2, S. L. Bogen2, K. Chen2, E. Jao2, Y-T. Liu2, R. G. 
Lovey2, T. Parekh2, R. E. Pike2, P. Pinto2, B. Santhanam2, S. Venkatraman2, A. K. 
Saksena2, V. Girijavallabhan2, J. Pichardo3, N. Butkiewicz3, B. Malcolm3, S Agarwal3, 
A. Hart3, R. Liu3, X Tong3, B. Baroudy3, K-C. Cheng4, A. Prongay5, V. Madison5, J. 
Piwinski2, A. K. Ganguly2, and F. G. Njoroge2. (1) Chemical Research Department, 
Schering-Plough Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033-
1300, ashok.arasappan@spcorp.com, (2) Chemical Research, Schering-Plough 
Research Institute, (3) Virology, Schering-Plough Research Institute, (4) Drug 



 

 

Metabolism, Schering-Plough Research Institute, (5) Structural Chemistry, Schering-
Plough Research Institute  

Hepatitis C virus (HCV) is the etiologic agent of non-A, non-B hepatitis leading to 
liver cirrhosis, hepatocellular carcinoma and liver failure in humans. An estimated 
3% of the human population, including 4 million in the USA, is infected with HCV. 
The major goal of our research program was to develop new specifically-targeted, 
orally active, NS3 serine protease inhibitor that could be developed as an effective 
anti-HCV compound to improve the virologic response. This proved to be a daunting 
task given the shallow pockets and featureless nature of the NS3 protease. However, 
collaborative efforts between medicinal and structural chemistry, virology, and drug 
metabolism groups at SPRI culminated in the identification of SCH 503034, a novel, 
selective, potent, and orally bioavailable NS3 serine protease inhibitor currently in 
Phase II clinical trials for the treatment of hepatitis C viral infections. In this 
presentation, we will describe our efforts towards discovery of SCH 503034.  

 
MEDI 273 Discovery of viral primases as drug targets: Compound based 
target elucidation, validation, and advancement to the clinic  
J. P. Powers, J. Adrian, X. Chen, T. D. Cushing, H. Dimaio, J. C. Jaen, L. Liang, V. 
Mayorga, S. Miao, M. G. Peterson, F. Spector, C. Stein, M. Wright, and Q. Ye, Amgen 
Inc, 1120 Veterans Blvd., South San Francisco, CA 94080, Fax: 650-244-2015, 
jppowers@amgen.com  

The existing treatments for human cytomegalovirus (HCMV) suffer from a lack of oral 
bioavailability, as well as dose-limiting toxicity. We have identified a series of novel 
non-nucleoside inhibitors of HCMV replication, which are more potent than either 
ganciclovir (GCV) or cidofovir (CDV). High-throughput cell based screening with a 
recombinant HCMV assay resulted in the discovery of a novel series of non-
nucleoside inhibitors, which were found to be selective for inhibiting HCMV replication 
relative to other viruses. Genetic and biochemical studies demonstrated the viral 
UL70 primase to be the biochemical target of these compounds. Structure-activity 
relationship studies around this series suggests that compounds in this class are 
specific, covalent modifiers of HCMV primase. SAR studies resulted in potent (IC50: 
0.02-0.10 uM) inhibitors of HCMV replication. Furthermore, optimization of antiviral 
activity, pharmacokinetic and physicochemical properties resulted in a potent (IC50: 
0.070 uM, viral replication), orally bioavailable antiviral agent which was advanced to 
clinical trials for the treatment of HCMV-related disease.  

 
MEDI 274 Stem cell differentiation and small molecule Hedgehog signaling 
modulators  
Xu Wu, Genomics Institute of the Novartis Research Foundation, 10675 John Jay 
Hopkins Drive, San Diego, CA 92121, xwu@gnf.org  

Mesenchymal stem cells (MSCs) are self-renewing and multipotent cells that could 
differentiate into connective tissues (bone, adipose, tendon, muscle etc.). 
Misregulation of the osteogenesis of MSCs is linked to bone-related diseases. Small 
molecules that induce osteogenesis will serve as novel chemical tools to probe the 
mechanisms of stem cell differentiation, as well as lead compounds for drug 
discovery. We set up a high throughput screening (HTS) for osteogenesis and 
discovered a tri-substitute purine compound “purmorphamine” from a combinatorial 



 

 

chemical library. Further studies using cDNA microarray and pathway analysis 
suggested that purmorphamine is a novel agonist of Hedgehog (Hh) signaling 
pathway. Furthermore, through pathway-based HTS, we also identified a novel 
antagonist of Hedgehog signaling that inhibits the pathway down stream of 
Smoothened, and blocks the proliferation Hh-relevent cancer cells. Biochemical and 
genomic tools are used to elucidate the molecular mechanisms of the novel 
antagonists.  

 
MEDI 275 Discovery of agonists of the glucose dependent insulinotropic 
receptor, GPR119, a pancreatic beta-cell oGPCR, for the treatment of NIDDM  
Robert M. Jones, Medicinal Chemistry, Arena Pharmaceuticals, 6166 Nancy Ridge 
Drive, San Diego, CA 92121, rjones@arenapharm.com  

The G-αs-coupled receptor, GPR119, is largely restricted to insulin-producing β-cells 
of pancreatic islets and functionally, GPR119 is a glucose-dependent insulinotropic 
7TM receptor. Early discovery work performed at Arena, directed at identifying a 
chemically tractable HTS hit for GPR119 will be outlined together with SAR studies 
that enabled us to arrive, some years ago, at the potent, highly specific and 
efficacious GPR119 agonist AR231453, as a proof of concept pharmacological tool. 
AR231453 significantly increased cyclic AMP accumulation in β-cells in vitro. 
AR231453 also enhanced glucose-dependent insulin release in vitro and in vivo, and 
improved oral glucose tolerance in wild-type mice, but not in GPR119 knock out 
mice. Dosing in diabetic KK/Ay mice led to markedly improved glucose tolerance. 
Orally active agonists of GPR119 may offer significant promise as novel anti-diabetics 
acting in a glucose-dependent manner. Since it's actions are functionally analogous 
to those of the incretin receptors, GLP-1 and GIP, we propose terming this receptor 
GDIR, or glucose-dependent insulinotropic receptor.  

 
MEDI 276 Estrogen receptor-related receptors α and γ as targets for drug 
discovery  
William J. Zuercher, James M. Way, Andrew N. Billin, Aaron B. Miller, Lisa A. 
Orband-Miller, Robert T. Nolte, Liping Wang, and Timothy M. Willson, Discovery 
Research, GlaxoSmithKline, Five Moore Drive, Research Triangle Park, NC 27709, 
william.j.zuercher@gsk.com  

The estrogen receptor-related receptors (ERRs) are a subfamily of three nuclear 
receptors (NRs) which are most closely related to the classical estrogen receptors 
(ERs). Although they were among the first orphan NRs to be identified, many of the 
physiological roles and potential therapeutic applications of the ERRs await further 
elucidation. Herein we describe the identification and application of ERRα and ERRγ 
chemical tools in the investigation of the receptors as targets for drug discovery.  

 
MEDI 277 Finding targets for drugs: The chemical genetic approach  
John Tallarico, Novartis Institutes of Biomedical Research, 250 Mass Ave, 
Cambridge, MA 02139, john.tallarico@pharma.novartis.com  

Chemical genetics is a term created to describe the use of small molecules for 
dissecting and understanding cellular and disease biology. Historically, this is how 
many drugs and drug targets were discovered, first by identifying the most active 



 

 

small molecules for treating a disease in an organism, then determining the 
compound's protein target and mechanism of action. An excellent example of this is 
the discovery of aspirin. We have adopted a cell-based approach towards identifying 
small molecule activators/inhibitors of diverse, disease-relevant signaling pathways 
which requires that we identify the protein target of the compounds. In order to do 
this, we have implemented an affinity and mass-spec centric approach aimed at 
understanding the biology and identifying the targets of active small molecules. The 
presentation will provide an overview of the approach towards pathway biology and 
the target identification methods while specifically focusing on understanding cellular 
response to hypoxic conditions (low O2)  

 
MEDI 278 Imaging redox metabolism in living cells  
Dominic J. Yee1, Vojtech Balsanek1, David Bauman2, Trevor M Penning3, and 
Dalibor Sames1. (1) Department of Chemistry, Columbia University, 3000 Broadway, 
New York, NY 10027, (2) Department of Biochemistry & Biophysics, University of 
Pennsylvania, School of Medicine, (3) Center of Excellence in Environmental 
Toxicology, Department of Pharmacology, University of Pennsylvania School of 
Medicine  

An assessment of enzymatic activity in living systems currently relies on 
discontinuous and destructive assays. Immunoblotting and real-time RT-PCR 
methods quantify protein and RNA levels by cellular RNA and protein extraction. 
Meanwhile, natural substrate metabolism is commonly determined by radiochemical 
chromatagraphy. We introduce new small molecule fluorogenic reporter substrates 
for determining hydroxysteroid dehydrogenase (HSD) and monoamine oxidase 
(MAO) activity in living cells. The metabolic indicators were discovered through two 
libraries designed based on a reversible and irreversible fluorogenic reporting motif. 
We have demonstrated the utility of the optical reporters for direct and continuous 
readout of expression, activity, and inhibition of these key physiological enzymes in 
living cells.  

 



 

 

 
MEDI 279 Releasable luciferin-transporter conjugates: Tools for the real 
time analysis of uptake and release  
Lisa R. Jones, Department of Chemistry, Stanford University, Stanford, CA 94305-
5080, lisarj@stanford.edu, and Paul A. Wender, Department of Chemistry, 
Department of Molecular Pharmacology, Stanford University  

The design, synthesis, and evaluation of conjugates of arginine-rich transporters and 
luciferin are described that release luciferin only after entry into cells that are stably 
transfected with luciferase. Each molecule of free luciferin that is released after entry 
generates a photon that can be measured allowing for real time quantification of 
uptake and release in cells. The process provides a method to assay uptake and 
release of free luciferin as a function of variations in the releasable linker and in the 
transporter.  

 
MEDI 280 Searching for inhibitors of UDP-sugar utilizing enzymes from an 
aminothiazole library  
Emily Dykhuizen, Department of Chemistry, University of Wisconsin-Madison, 1101 
University Ave, Madison, WI 53706, edykhuiz@wisc.edu, John H. Phillips, 
Department of Chemisty, University of Wisconsin - Madison, and Laura L. Kiessling, 
Departments of Chemistry and Biochemistry, University of Wisconsin-Madison  

Uridine 5'-diphospho (UDP)-sugars are substrates for many enzymes. Selective 
inhibitors of UDP-sugar utilizing enzymes would be invaluable tools in dissecting the 
regulation and function of the numerous and diverse glycoconjugates found in living 
systems. To design selective inhibitors, we have used computer modeling; our 
studies suggest that the 2-aminothiazole scaffold will occupy the UDP-Gal binding 
region in the active site of an α1,3-galactosyltransferase. To test this hypothesis, we 
synthesized a 2000--member library of neutral, drug-like compounds using a one-
bead one-compound approach. To identify selective inhibitors, we developed a 
general high-throughput screen based on fluorescence anisotropy. Using this assay, 
we screened our library against UDP-galactopyranose mutase (UGM), the enzyme 
responsible for the isomerization of UDP-galactopyranose to UDP-galactofuranose; 
the latter is a key building block for the cell wall of Mycobacterium tuberculosis. We 
have identified hits and are synthesizing directed libraries with key binding elements. 
Additionally, screens against α1,3-galactosyltransferase are underway.  

 
MEDI 281 Substrate-mimetic inhibitors of Akt as potential anti-cancer 
therapeutics  
Katherine J. Kayser1, Matthew P. Glenn1, Lin Yang2, Jin Q. Cheng2, and Andrew D. 
Hamilton1. (1) Department of Chemistry, Yale University, 225 Prospect Street, New 
Haven, CT 06520, katherine.kayser@yale.edu, (2) Department of Pathology, 
University of South Florida College of Medicine  

Amplification, overexpression, and elevated activation of Akt have been detected in 
many human malignancies making it a critical target for cancer therapy. The 
substrate-binding site offers a large number of potential interactions to an 
appropriately designed small molecule providing an evolutionary handle for the 
development of selective inhibitors. Here, we report the progression of substrate-
mimetic inhibitors towards the development of a potent, small molecule inhibitor of 



 

 

Akt. A simple series of peptidomimetic inhibitors was generated directly from the 
minimal GSK3 substrate sequence to provide peptidomimetic inhibitors that 
demonstrate low micromolar activity in vitro, induce apoptosis, and prevent growth 
in OV3 cancer cells. The first attempt at a completely non-peptidic substrate-mimetic 
was successful in providing potent, more rigid, lipophilic inhibitors that lack 
stereocenters and are significantly smaller in size than the GSK3 peptide. 
Modifications of these inhibitors will provide a useful set of molecular probes to assist 
in the validation of Akt as a potential target for anticancer drug design.  

 
MEDI 282 A systematic study of nitrated indenoisoquinolines reveals a 
potent topoisomerase I inhibitor  
Andrew Morrell1, Glenda Kohlhagen2, Smitha Antony2, Yves Pommier2, and Mark 
Cushman1. (1) Department of Medicinal Chemistry and Molecular Pharmacology and 
the Purdue Cancer Center, Purdue University, Heine Pharmacy Building, 575 Stadium 
Mall Drive, West Lafayette, IN 47907, morrell@pharmacy.purdue.edu, (2) Laboratory 
of Molecular Pharmacology, National Cancer Institute, NIH  

The indenoisoquinolines are a class of cytotoxic topoisomerase I inhibitors with 
inherently greater molecular stability than the clinically used camptothecin 
derivatives irinotecan and topotecan. Previous results from our laboratory have 
indicated that the biological activity of the indenoisoquinolines is significantly 
enhanced by nitration of the isoquinoline ring. Furthermore, a synergism was found 
to exist between the nitrated isoquinoline ring and a methylenedioxy-substituted 
indenone ring. In order to investigate this synergism, nitrated analogues were 
synthesized with the indenone ring substituted with methoxy groups. The results of 
this study lead to the conclusion that the previously observed synergism is not 
related to an increase in the number of electron-donating substituents on the 
indenone ring, with a single methoxy group at the 9- position affording superior 
biological activity. Furthermore, this study indicates that sterics cause a deleterious 
effect for substituents intercalating between the nonscissile DNA strand. A 
hypothetical binding model has been developed in order to rationalize these results 
and concludes that π-stacking, visualized by electrostatic complementarity with DNA 
base pairs, is important for the intercalation and biological activity of the 
indenoisoquinoline analogues.  

 

 
 
 
 



 

 

 
MEDI 283 Communication breakdown: Design, synthesis, and evaluation of 
synthetic modulators of bacterial cell-cell communication  
Grant D. Geske, David M. Miller, Jennifer C. O' Neill, Qi Lin, and Helen E. Blackwell, 
Department of Chemistry, University of Wisconsin-Madison, 1101 University Avenue, 
Madison, WI 53706-1322  

This talk will outline our design of synthetic ligands to modulate cell-cell 
communication in bacteria. Gram-negative bacteria use a chemical language of small 
molecules and their cognate protein receptors to monitor their local population 
density in a phenomenon known as quorum sensing. Quorum sensing regulated 
behaviors play a central role in bacterial pathogenesis. The development of chemical 
methods to attenuate bacterial quorum sensing would represent a powerful new 
strategy to control infectious disease. We have designed and synthesized synthetic 
ligands capable of intercepting quorum sensing pathways using computational, 
synthetic organic, and combinatorial chemistry techniques. This research has 
delivered a robust solid-phase synthetic route to non-natural N-acyl homoserine 
lactones. We have applied this route to the synthesis of multiple focused libraries, 
and examination of these libraries in reporter gene assays has revealed a set of 
potent quorum sensing antagonists and agonists. This talk will present our on-going 
studies of these compounds, including their evaluation against a range of relevant 
Gram-negative strains and in functional assays, e.g., biofilm formation.  

 
MEDI 284 The first direct small molecule activator of procaspase-3  
Karson S Putt, Department of Biochemistry, University of Illinois Urbana-
Champaign, 600 S. Mathews, 264 RAL, Urbana, IL 61801, and Paul J. Hergenrother, 
Department of Chemistry, University of Illinois at Urbana-Champaign  

Mutation or aberrant expression of proteins in the apoptotic cascade is a hallmark of 
cancer. These changes prevent proapoptotic signals from being transmitted to the 
executioner caspases, thus preventing apoptotic cell death and allowing cellular 
proliferation. Caspase-3 and caspase-7 are the key executioner caspases, existing as 
inactive zymogens that are activated by upstream signals. Importantly, levels of 
procaspase-3 are significantly higher in certain cancerous cells relative to non-
cancerous controls. Here we report the identification of a small molecule (PAC-1) 
that directly activates procaspase-3 to active caspase-3 in vitro with an EC50 of 220 
nanomolar, and induces apoptosis in a variety of cancer cell lines. Cancerous cells 
isolated from primary colon tumors are considerably more sensitive to apoptotic 
induction by PAC-1 than the cells from adjacent non-cancerous tissue from the same 
patient; these cancerous cells contain on average ~7-fold more procaspase-3 than 
the cells from the adjacent non-cancerous primary tissue. In addition, the sensitivity 
to PAC-1 of the primary cells from the colon cancer tumors strongly correlates with 
the level of the procaspase-3 target. Finally, PAC-1 as a single entity was shown to 
retard the growth of tumors in three different mouse models, including two models 
where PAC-1 was administered orally. Thus PAC-1 directly activates cleavage of 
procaspase-3 to caspase-3 in vivo, thereby allowing this compound to induce 
apoptosis even in cells that have defective apoptotic machinery. PAC-1 is the first 
small molecule known to directly activate procaspase-3; the direct activation of 
executioner caspases is an anti-cancer strategy that may prove beneficial in the 
many cancers in which procaspase-3 levels are elevated.  



 

 

 
MEDI 285 Novel compounds and novel protein targets for the treatment of 
Parkinson's Disease  
Paul J. Hergenrother, Department of Chemistry, University of Illinois, 600 S. 
Mathews Box 36-5, Urbana, IL 61801, hergenro@uiuc.edu  

As the ability to diagnosis neurodegenerative disorders at an early stage increases, 
neuroprotective therapies become more and more attractive. However, few protein 
targets have been validated for the treatment of these disorders. This lecture will 
detail recent findings indicating that inhibitors of the enzyme poly(ADP-ribose) 
glycohydrolase (PARG) have potential against Parkinson's disease. The discovery of a 
potent, cell permeable, small molecule inhibitor of PARG will be described, as will 
detailed structure-activity-relationship data. The efficacy of this inhibitor in both cell 
culture and mouse models of Parkinson's disease will be discussed.  

 
 

 
MEDI 286 Secretases as therapeutic targets in Alzheimer's disease  
Martin Citron, Department of Neuroscience M/S 29-2-B, Amgen, One Amgen Center 
Drive, Thousand Oaks, CA 91320, Fax: 805-480-1347, mcitron@amgen.com  

Alzheimer's disease is the single biggest unmet medical need in neurology. Current 
drugs improve symptoms, but do not have profound disease modifying effects. 
Studies of brain pathology and genetics of familial forms of AD have led to the 
amyloid cascade hypothesis, stating that Ab42, a proteolytic breakdown product of 
the large amyloid precursor protein, plays an early and critical role in AD 
pathogenesis. Ab42 generation requires two proteases, b- and g-secretase, and 
inhibition of these enzymes is a key focus of AD drug development. After many years 
of research the biology of both b- and g-secretase is relatively well understood. b-
secretase, BACE1, is membrane bound aspartic protease of the pepsin family and g-
secretase is an intramembrane protease complex consisting of at least four protein 
components. This presentation will discuss the biology of both secretase enzymes 
and their known substrates and provide the background for the following 
presentations on inhibitor development.  

 
 

 
MEDI 287 Cyclic sulfonamides as γ-secretase inhibitors for the treatment of 
Alzheimer's disease  
Dmitri Pissarnitski1, Zhiqiang Zhao1, Theodros Asberom1, Thomas Bara1, John W. 
Clader1, William J. Greenlee1, Henry Guzik1, Lynn Hyde2, Hubert Josien1, Wei Li1, Eric 
M. Parker1, Murali Rajagopalan1, and Lili Zhang1. (1) Department of Chemical 
Research, Schering-Plough Research Institute, 2015 Galloping Hill Rd, Kenilworth, NJ 
07033, dmitri.pissarnitski@spcorp.com, (2) Department of Neurobiology, Schering-
Plough Research Institute  

Alzheimer's disease (AD) is a progressive degenerative disease of the brain leading 
to dementia. One of the hallmarks of AD is abnormal accumulation of amyloid-β 
protein (Aβ) in the brain of AD patients. γ-Secretase is one of the key enzymes 
leading to the formation of Aβ by intramembrane proteolysis of the parent APP. 



 

 

Herein we describe the development of a series of cyclic sulfonamides resulting in 
the discovery of low nanomolar, orally bioavailable inhibitors of γ-secretase. In vivo 
assessment of selected compounds in a transgenic animal model of AD demonstrated 
reduction of Aβ levels in both plasma and brain.  

 

 
MEDI 288 Design and synthesis of potent gamma secretase inhibitors for 
the disease-modifying treatment of Alzheimer's Disease  
Boyd Harrison1, Anthony Kreft1, Asaf Alimardanov1, Madeline Antane1, Suzan 
Aschmies2, Kevin Atchison2, David Casebier3, Michael Chlenov1, Derek C. Cole1, 
Thomas Comery2, George Diamantidis1, John W. Ellingboe1, Kristi Fan1, Cathleen 
Gonzalez2, Diane B. Hauze1, Yun Hu2, Donna Huryn1, Uday Jain1, Mei Jin2, Dennis 
Kubrak1, Kristina Kutterer1, Melissa Lin1, Peimin Lu2, Joseph Lundquist1, Charles 
Mann1, Robert Martone2, Scott C. Mayer1, William J. Moore3, Aram Oganesian4, Alex 
Porte1, Lynn Resnick1, David Riddell2, June Sonnenberg-Reines2, Joseph R. Stock1, 
Shaiu-Ching Sun2, Eric Wagner2, Zhang Wang1, Kevin Woller3, Zheng Xu2, Margaret 
Zaleska2, Minsheng Zhang1, Hua Zhou2, and J. Steven Jacobsen2. (1) Chemical and 
Screening Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543, 
harrisb3@wyeth.com, (2) Discovery Neuroscience, Wyeth Research, (3) Division of 
Chemical Technologies, ArQule, Inc, (4) Drug Safety & Metabolism, Wyeth Research  

Alzheimer's Disease (AD), the most common form of progressive dementia, is the 
biggest unmet medical need in neurology due to the lack of disease-modifying 
therapies. Major research efforts are focused on lowering the putative AD pathogens 
Abeta40 and Abeta42 through blocking their synthesis from APP by inhibition of 
either beta-secretase or gamma-secretase enzymes. The initial enthusiasm for 
gamma-secretase inhibitors (GSIs) as potential disease-modifying AD agents was 
dampened by the discovery of other gamma-secretase substrates, especially Notch, 
and the resulting concerns about selectivity and mechanism-based side effects (e.g. 
G.I. toxicity) due to inhibition of Notch processing. Thus, the development of an 
acceptable pharmaceutical agent would target the discovery of a GSI possessing 
minimal inhibition of Notch processing and maximal inhibition of APP processing to 
reduce Abeta40/42 levels. Utilizing HTS screening of the Wyeth and ArQule 
compound collections, we have identified the lead, 4-chloro-N-[(1S,2S)-1-
(hydroxymethyl)-2-methylbutyl]-benzenesulfonamide, which not only inhibited 
gamma-secretase cleavage of APP (EC50 Abeta40 and Abeta42=5449 and 4089 nM, 
respectively) but also was sparing of Notch cleavage (EC50=20,000 nM). Structure-
activity relationships in this new series and the discovery of more potent GSIs will be 
discussed.  

 



 

 

 
MEDI 289 Structure-based design of potent and highly selective memapsin 2 
(BACE) inhibitors  
Arun K. Ghosh, Departments of Chemistry and Medicinal Chemistry, Purdue 
University, 560 Oval Drive, West Lafayette, IN 47907, Fax: 765-496-1612, 
akghosh@purdue.edu  

The proteolytic enzyme memapsin 2 (β-secretase, BACE-1) has become an excellent 
target for therapeutic intervention of Alzheimer's disease (AD). It is one of two 
proteases that cleave the β-amyloid precursor protein to generate the amyloid-β 
peptide (Aβ). The excess level of Aβ leads death of neurons, inflammation of the 
brain, dementia and AD. Already a number of potent inhibitors for memapsin 2 has 
appeared in the literature. However, it displayed no selectivity over other aspartyl 
proteases particularly over memapsin 1 or cathepsin D. Memapsin 1, which is similar 
to memapsin 2, has independent physiological functions. Cathepsin D, which is 
abundant in all cells, plays an important role in cellular protein catabolism. Its 
inhibition would likely consume inhibitor drugs as well as lead to probable toxicity. 
From a therapeutic point of view, the selectivity of memapsin 2 inhibitors over other 
human aspartic proteases is expected to be important. Our structure-based design 
has led to the development of a number of inhibitors that have shown potent 
inhibitory activity against memapsin 2 and selectivity over other aspartyl proteases. 
This presentation will feature our protein-ligand crystal structure-based design and 
synthesis of novel β-secretase inhibitors.  

 
MEDI 290 Design of an efficacious class of BACE inhibitors  
Hsiu-Chiung Yang, Javier Agejas, David M Bender, Howard Broughton, Ana Belen 
Bueno, Robert Dally, Timothy Durham, Jon A. Erickson, Juan Espinosa, Rosario 
Gonzalaz, Patric Hahn, Debra Laigle, Todd Kohn, Patrick C. May, Juan Ramon 
Rodriguez, Gema Sanz, Timothy A. Shepherd, David Timm, Paloma Vidal, and James 
R. McCarthy, Eli Lilly and Company, Lilly Corporate Center, Indianapolis, IN 46285, 
ginnie_yang@lilly.com  

Inhibition of the aspartyl protease BACE1 (b-APP Cleaving Enzyme) is of considerable 
interest as a therapeutic target for the treatment of Alzheimer's disease. BACE1 
catalyzes the first step of the two-step sequential amyloid precursor protein (APP) 
cleavage process resulting in the formation of Abeta peptides, ranging from 38 to 43 
amino acids. The accumulation of these peptides in select brain regions may be 
involved in the pathogenesis of Alzheimer's disease, known as the "Amyloid 
hypothesis". We will disclose the structure of a new class of nanomolar BACE1 
inhibitors, represented by LSN2434074, that readily penetrate the blood brain 
barrier. X-ray structures from this class of inhibitors co-crystallized with BACE1 will 
highlight the importance of stereochemistry on potency. The design rationale leading 
to the brain penetration ability of these inhibitors and the biological activity of 
LSN2434074 will be presented.  

 
 
 
 
 
 



 

 

 
 

MEDI 291 Discovery of 2,6-isonicotinamide beta-secretase inhibitors 
bearing a primary amine as an aspartate ligand  
Shaun R. Stauffer, Department of Medicinal Chemistry, Merck Research 
Laboratories, PO Box 4, West Point, PA 19486  

Beta-Amyloid Cleavage Enzyme (BACE) is a membrane associated aspartyl protease 
belonging to the secretase family of proteolytic enzymes responsible for the 
processing of the amyloid precursor protein (APP). Cleavage of APP by BACE is the 
first critical step in the amyloid cascade leading to the production of Abeta peptide 
fragments which are thought to be the source of toxicity responsible for neuronal cell 
death in Alzheimer's disease. Historically, aspartyl proteases have required 
occupation of multiple sub-pockets traversing >10 Angstroms using substrates which 
mimic the ligand-bound extended beta-strand conformation in order to achieve 
nanomolar potency inhibition. These inhibitors generally have poor pharmacokinetic 
properties. A simple amine isostere in conjunction with a potency enhancing 
isonicotinamide scaffold allowed for the development of potent BACE inhibitors less 
than 510 molecular weight and occupying only the S1-S3 sub-pockets. 
Pharmacokinetics, brain penetration and in vivo efficacy in a rodent model will be 
discussed.  

 
 
 

 
MEDI 292 Aryl indanyl ketones: Novel and efficient inhibitors of the human 
peptidyl prolyl cis/trans isomerase Pin1  
Manfred Braun1, Boris Feaux de Lacroix1, Anahita Hessamian-Alinejad1, Gunter 
Fischer2, Sebastian Daum2, and Frank Erdmann2. (1) Institute of Organic Chemistry, 
University of Duesseldorf, Universitaetsstr. 1, D-40225 Duesseldorf, Germany, Fax: 
49-211-8115079, braunm@uni-duesseldorf.de, (2) Research Unit: Enzymology of 
Protein Folding, Max-Planck Society  

   

Peptidyl-prolyl-cis/trans isomerases (PPlases) are enzymes that catalyze the 
interconversion of cis-1 to trans-3 isomer of the peptide bond preceding proline. This 
rotation about the amide bond from w = 0 to 180° is assumed to involve the 
transition state 2 (w = 90°). Among the different PPlase families, the human Pin1 is 
of particular interest inasmuch as Pin1 exhibits essential regulatory function in the 
mitosis. As a consequence, substances that act as PPlase inhibitors are considered as 
potential chemotherapeutics in the treatment of diseases with errors in the 
regulation of cell proliferation.[1] The enzyme that is overexpressed in many tumor 
tissues has emerged as a promising target in anticancer drug development.  

Guided by the idea, that compounds mimicking the transition state 2 may act as 
PPlase inhibitors, we synthesized a series of aryl indanyl ketones 4 and investigated 
their ability to inhibit Pin1. Indeed, derivatives of 4 display Ki values of 1 to 0.1 µM. 
 We were able to prove the reversibility of Pin1 inhibition. Enantiomeric ketones 4 
clearly differ in their biological activity: The level of oncogenic transcription activator 
b-catenin is decreased by one enantiomer only. In cells the tumor suppressor protein 



 

 

p53 interacts with Pin1; thus, the p53 reporter gene activity is reduced selectively by 
one enantiomer of aryl indanyl ketones 4.  

   

 

In summary, a new class of efficient, cell-penetrating, reversible inhibitors of human 
Pin1 has been developed. They do not only display inhibition constants in sub-
micromolar range, but have shown promising biological activities and seem to 
present promising candidates for the development of anticancer drugs. [2] [1] Fischer, 
G.:  Angew. Chem. Int. Ed. Engl. 1994, 33, 1415. [2] Hernandez Alvarez, B.; 
Fischer, G.; Braun, M.; Hessamian-Alinajad, A.; Fliri, H.: WO 2003/093258 (2003).  

 
MEDI 293 SAR of the venlafaxine-like scaffold: Discovery of selective 
norepinephrine reuptake inhibitors  
Paige E. Mahaney1, Eugene J. Trybulski1, Lori K. Gavrin1, An T. Vu1, Stephen 
Cohn1, Douglas Jenkins1, Joseph P. Sabatucci1, Fei Ye1, Michael B. Webb1, Kimberly 
Sipe2, Jenifer Leiter2, Grace Johnston2, Kevin Burroughs2, Scott Cosmi2, Liza 
Leventhal3, Yingru Zhang4, Cheryl Mugford5, Sharon Rosenzweig-Lipson3, Brian 
Platt3, and Darlene C. Deecher2. (1) Medicinal Chemistry, Chemical and Screening 
Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, Fax: 484-865-
9399, mahanep@wyeth.com, (2) Women's Health and Musculoskeletal Biology, 
Wyeth Research, (3) Department of Neuroscience, Wyeth Research, (4) Discovery 
Analytical Chemistry, Wyeth Research, (5) Drug Safety and Metabolism, Wyeth 
Research  

Drugs that possess norepinephrine reuptake inhibition, either selectively or in 
combination with serotonin reuptake inhibition, have been approved for multiple 
indications including major depressive disorder (MDD), attention deficit hyperactivity 
disorder (ADHD), and pain disorders such as diabetic neuropathy and fibromyalgia. 
Other indications, including stress urinary incontinence (SUI) and vasomotor 
symptoms (VMS), are currently being assessed in clinical trials. Venlafaxine was the 
first dual norepinephrine / serotonin reuptake inhibitor to be approved for the 
treatment of MDD and is widely prescribed because of its rapid onset of action and 
superior efficacy. It has been reported to show efficacy in a number of these 
indications including pain, ADHD and vasomotor symptoms. In an effort to develop 
novel norepinephrine reuptake inhibitors for evaluation in a variety of predictive 
animal models, the venlafaxine-like scaffold was reinvestigated. Our efforts in this 
area lead to the identification of WAY-256805, a potent and highly selective 
norepinephrine reuptake inhibitor. Details about the identification of this compound 
from data mining, in vitro screening analyses, structure-activity relationships, and 



 

 

pharmacokinetic parameters will be presented as well as data in multiple in vivo 
models.  

 
MEDI 294 Cyclic guanidine glucagon receptor antagonists for the treatment 
of type 2 diabetes  
Ronald M. Kim1, Jiang Chang1, Ashley R. Lins1, Christopher J. Sinz1, Maria Beconi2, 
Edward J. Brady3, Maria Candelore4, Victor Ding4, Guoqiang Jiang4, Zhen Lin1, Sajjad 
Qureshi4, Gino Salituro1, Richard Saperstein3, Jackie Shang2, Laurie Tota4, Michael 
Wright4, Xiaodong Yang4, James Tata1, Bei B. Zhang4, and Emma R Parmee1. (1) 
Department of Medicinal Chemistry, Merck and Co., Inc, P.O. Box 2000, Rahway, NJ 
07065, Fax: 732-594-9473, ron_kim@merck.com, (2) Department of Drug 
Metabolism, Merck and Co., Inc, (3) Department of Pharmacology, Merck Research 
Laboratories, (4) Department of Metabolic Disorders, Merck and Co., Inc  

Glucagon is a peptide hormone that is released in response to low glucose levels and 
signals through the glucagon receptor to stimulate hepatic glucose production. In 
type 2 diabetic patients, inappropriately high glucagon levels lead to excessive 
glucose production, contributing to chronic hyperglycemia. Glucagon receptor 
antagonists therefore hold promise as novel agents for the treatment of type 2 
diabetes, and their development is being actively pursued. We recently described 
potent aminobenzimidazole glucagon receptor antagonists that block glucagon-
induced glucose production in vivo. We now wish to report the discovery and 
development of a novel class of cyclic guanidine glucagon receptor antagonists. 
Isomeric to the aminobenzimidazoles, the cyclic guanidines show improved activity in 
vivo, blocking glucagon-mediated glucose excursion in rodents at an oral dose of 1 
mpk. The compounds also significantly lower glucose levels in a rodent model of 
diabetes. Development of the cyclic guanidine series, with focus on improving 
pharmacokinetic properties, will be presented.  

 
MEDI 295 2-Aminothiazole: A novel template for the discovery of Dasatinib 
(BMS-354825), a pan Src/Abl kinase inhibitor  
Jagabandhu Das1, Ping Chen2, Louis J. Lombardo3, Francis Y. Lee4, Derek Norris5, 
Robert V. Moquin1, James Lin1, Zhongqi Shen5, Kamelia Behnia6, Ramesh 
Padmanabha7, Lynda S. Carter7, Stephen Castaneda2, Lyndon Cornelius5, Arthur M. 
Doweyko8, Craig R. Fairchild9, John T. Hunt10, Ivan Inigo11, Amrita Kamath12, David 
Kan11, Punit Marathe2, Suhong Pang2, Sidney Pitt13, Gary Schieven14, Kim McIntyre14, 
David Shuster14, Kathleen Gillooly14, Robert Schmidt15, John Tokarski16, Mei-Li Wen2, 
Robert Borzilleri15, John Wityak15, and Joel C Barrish15. (1) Lawrenceville Discovery 
Chemistry, Bristol-Myers Squibb PRI, Provinceline Rd and Route 206, P.O. Box 4000, 
Princeton, NJ 08543-4000, Fax: 609-252-6804, jagabandhu.das@bms.com, (2) 
Bristol-Myers Squibb Pharmaceutical Research Institute, (3) Discovery Chemistry, 
Bristol-Myers Squibb, (4) Oncology Drug Discovery, Bristol Myers Squibb Co, 
Pharmaceutical Research Institute, (5) Discovery Chemistry, Bristol-Myers Squibb 
Pharmaceutical Research Institute, (6) Department of Metabolism and 
Pharmacokinetics, Bristol-Myers Squibb, (7) Bristol-Myers Squibb Pharmaceutical 
Research Institute, wallingford, CT, (8) Pharmaceutical Research Institute, CADD, 
Bristol-Myers Squibb PRI, (9) Pharmaceutical Research Institute, Bristol-Myers 
Squibb Co, (10) Oncology Drug Discovery, Bristol-Myers Squibb Pharmaceutical 
Research Institute, (11) Experimental Therapeutics, Bristol-Myers Squibb PRI, (12) 
PCO, Bristol-Myers Squibb PRI, (13) Department of Immunology, Pharmaceutical 



 

 

Research Institute, Bristol-Myers Squibb, (14) Discovery Biology, Pharmaceutical 
Research Institute, Bristol-Myers Squibb, (15) Discovery Chemistry, Pharmaceutical 
Research Institute, Bristol-Myers Squibb, (16) CAD Group, Bristol-Myers Squibb 
Pharmaceutical Research Institute  

2-Aminothiazole (1) was discovered as a novel Src family kinase inhibitor template 
through screening of our internal compound collection. Optimization through 
successive SAR iterations identified analogs 2 and 3 as pan-Src/Abl inhibitors with 
nanomolar to sub-nanomolar potencies in biochemical and cellular assays. Using 
molecular modeling, a putative binding model for Lck inhibition by this class of 
compounds was also constructed. The in vivo efficacy of this class of inhibitors was 
demonstrated with 2 in an acute model of inflammation (LPS-induced TNFƒÑ 
production) when dosed orally at 60 mg/kg, 2 h prior to LPS administration and a 
chronic model of adjuvant arthritis in rats with established disease when 
administered orally at 0.3 and 3 mg/kg, twice daily. Furthermore, based on its 
exquisite biochemical potency against Src family and Bcr-Abl kinases, broad 
spectrum antiproliferative activity against several hematological and solid tumor cell 
lines, modest protein binding and sustained plasma exposure , 3 was selected for in 
vivo efficacy studies in a K562 xenograft model of Chronic Myelogenous Leukemia 
(CML). Dasatinib (3) is currently in clinical trials for the treatment of CML.  

 

 
 

 
MEDI 296 Discovery and SAR of a boron-containing clinical molecule (AN-
2690) for topical onychomycosis treatment  
Yong-Kang Zhang, Stephen J. Baker, Tsutomu Akama, Agnes Lau, Vincent 
Hernandez, Huchen Zhou, Weimin Mao, MRK. Alley, Virginia Sanders, and Jacob J. 
Plattner, Anacor Pharmaceuticals, Inc, 1060 E. Meadow Circle, Palo Alto, CA 94303, 
Fax: 650-739-0139, yzhang@anacor.com  

There is a clear need for safe and effective therapies to treat onychomycosis that 
affects up to 14% of the general U.S. population indicating that up to 42 million 
Americans may have this disease. A structural diversification strategy was employed 
in lead identification stage for our antifungal program. As shown in Figure 1, in order 
to reduce lipophilicity of CBE compounds, we replaced the northern phenyl ring with 
a hydroxy group giving cyclic boronic acids (CBOs). AN-2679 was identified as a lead 
that has better water solubility and hydrophilicity in comparison to CBE-1 and also 
exhibits good antifungal activity. Lead optimization investigation of CBO series 
starting from AN-2679 led to the discovery of 1,3-dihydro-5-fluoro-1-hydroxy-2,1-
benzoxaborole (AN-2690), which demonstrates broad-spectrum antifungal activity 
with minimum inhibitory concentration (MIC) values ranging from 0.25 - 1.0 µg/mL 



 

 

against T. rubrum, T. mentagrophytes, C. albicans, C. neoformans and A. fumigatus 
with or without keratin. AN-2690 is currently in clinical trials for the topical treatment 
of onychomycosis.  

   

 

 
MEDI 297 Novel, potent and bioavailable CCR5 chemokine receptor small-
molecule antagonists for HIV therapy: Scaffold discovery and addressing 
hERG ion channel affinity in the process of optimizing potency and 
bioavailability  
Wieslaw Kazmierski, Don L. Anderson, Chris J. Aquino, Neil Bifulco, Larry R Boone, 
Eric E. Boros, Brian A. Chauder, Pek Y. Chong, Maosheng Duan, Robert G. Ferris, 
Terrence P. Kenakin, Cecilia S. Koble, Daniel G. Lang, Ed McLean, Margaret S. 
McIntyre, Jennifer P. Peckham, Andrew Spaltenstein, Angilique C. Svolto, James B. 
Thompson, Hanbiao Young, Michael K. Youngman, and Patricia J. Wheelan, 
GlaxoSmithKline, Five Moore Drive, Research Triangle Park, NC 27709, Fax: 919-
483-6053, wieslaw.m.kazmierski@gsk.com  

The CCR5 chemokine receptor is used as cellular gateway by cell-infecting non-
syncytia-forming, macrophage-tropic HIV-1. Several small-molecule CCR5 
antagonists are in the clinic for HIV therapy. This presentation will detail the design 
and discovery of several GSK CCR5 scaffolds and optimization of the lead 4,4-
disubstituted piperidine-based series. Key SAR findings allowing to separate the 
binding to CCR5 from undesirable interactions with hERG ion channel will be 
presented. Final fine tuning of PK, hERG and antiviral properties was accomplished 
with a unique combination of R, X and Y, yielding candidates suitable for further 
development. Scale-up chemistry, SAR and preclinical data will also be presented.  

 



 

 

 
MEDI 298 Discovery, synthesis and optimization of a new series of selective 
HIV integrase inhibitors leading to MK-0518 currently in Phase III clinical 
trial for treatment of HIV/AIDS  
Vincenzo Summa, Medicinal Chemistry Department, IRBM-MRL Rome Italy, Via 
Pontina, Km 30.600, Pomezia (Rome) 00040, Italy, vincenzo_summa@merck.com  

Current anti HIV oral therapy is based on agents active against two essential viral 
enzymes, HIV-Reverse Transcriptase and HIV-Protease; there are several drugs 
available for both targets with different efficacy profiles, dosing regimens and 
tolerability. Unfortunately for all classes the emergence of resistance drastically 
reduces the efficacy of current therapies. HIV-Integrase is the third enzyme that 
catalyzed an essential step in the viral replication cycle, recently it has been also 
validate as antiviral target in rhesus macaques. The DKA were reported as first class 
of HIV integrase inhibitor, the understanding of the mechanism of action and the 
required pharmacophore combined with creative medicinal chemistry led to the 
generation of a completely novel class of selective inhibitors. Details on the 
discovery, optimization of potency and pharmacokinetic profiles of this new series of 
compounds that led to the identification of MK-0518 as a novel, potent and selective 
HIV integrase strand transfer inhibitor, currently in phase III clinical trials for the 
treatment of HIV/AIDS, will be presented  

 
MEDI 299 Discovery and optimization of orally bioavailable leukotriene A4 
hydrolase inhibitors for the treatment of myocardial infarction  
Vincent Sandanayaka1, Bjorn Mamat2, Peng Yu1, Louis Bedell1, Lei Zhao1, Nikhil 
Bhagat1, Jennifer Winger1, Michael Krohn1, Monica Keyvan1, Pushpa Chandrasekar1, 
Li-Ming Zhou1, Rama Mishra1, Emmanuel Onua1, Jun Zhang1, Guðrún Halldórsdóttir2, 
Heiða Sigþórsdóttir2, Fanney Stefánsdóttir2, Guðmundur Sigþórsson2, Þorkell 
Andrésson2, Mitch Friedman1, David Zembower1, Mark G Gurney2, and Jasbir Singh1. 
(1) deCODE chemistry, Inc, 2501 Davey Road, Woodridge, IL 60517, (2) deCODE 
genetics, Inc  

Arterial inflammation is a significant contributor to risk of heart attack. deCODE's 
population genetics research identified the leukotriene B4 pathway as a contributor 
to arterial inflammation, a pathway that represents an attractive target for 
prevention of heart attack. Leukotriene A4 hydrolase (LTA4H) is a soluble enzyme 
that performs the final step in the LTB4 biosynthetic pathway. Employing the power 
of structural biology, we explored a variety of chemotypes with potent LTA4H 
inhibitory properties. We will describe the design, synthesis, and SAR development of 
these novel series. Optimization of potency, physicochemical, and pharmacokinetic 
properties of some analogs will be addressed along with in vivo efficacy in relevant 
rodent models.  

 
MEDI 300 Inhibitors of HCV NS5B polymerase: Synthesis and biological 
characterization of unsymmetrical dialkyl-hydroxynaphthalenoyl-
benzothiadiazines  
Daniel P. Larson, David W. A. Beno, David A. Betebenner, Todd D. Bosse, John F. 
Darbyshire, Brian E. Green, Wenping He, Lisa E. Hernandez, Douglas K. Hutchinson, 
Wen W. Jiang, Warren M. Kati, Dale J. Kempf, Larry L. Klein, William Kohlbrenner, A. 
Chris Krueger, Jinrong Liu, Liu Yaya, Sherie V. Masse, Keith F. McDaniel, Tim 



 

 

Middleton, Akhteruzzaman Molla, Debra A. Montgomery, Todd W. Rockway, Kent D. 
Stewart, Vincent P. Stoll, Patricia Stuart, and Rolf Wagner, Global Pharmaceutical 
Research and Development, Abbott Laboratories, 200 Abbott Park Rd., Abbott Park, 
IL 60064, Fax: 847-938-2756, daniel.p.larson@abbott.com  

The hepatitis C virus (HCV) NS5A polymerase is essential for viral replication and has 
been a prime target for drug discovery research. Our efforts directed toward the 
discovery of HCV polymerase inhibitors resulted in the identification of a series of 
unsymmetrical dialkyl-hydroxynaphthalenoyl-benzothiadiazines 1. The most active 
compound in this series had sub-nanomolar activities in genotypes 1a and 1b 
polymerase inhibition assays, and low nanomolar activities in replicon cell culture 
assays. It also displayed a strong pharmacokinetic profile in rats, with a plasma 
elimination half-life after intravenous dosing of 4.5 hours, oral bioavailability of 77%, 
and a peak liver concentration of 21.8 ug/mL.  

 

 
MEDI 301 ABT-869, an orally active multi-targeted receptor tyrosine kinase 
inhibitor  
Yujia Dai, Global Pharmaceutical Research & Development, Abbott Laboratories, 100 
Abbott Park Road, Abbott Park, IL 60064, Fax: 847-935-5165, yujia.dai@abbott.com  

In our continued efforts to search for potent and novel receptor tyrosine kinase 
(RTK) inhibitors as potential anticancer agents, we have discovered, though a 
structure-based design, that 3-aminoindazole can serve as a hinge-binding template 
for kinase inhibitors. By incorporating a N, N'-diaryl urea moiety at the C4-position of 
3-aminodazole, a series of potent RTK inhibitors were generated, which potently 
inhibit all the tyrosine kinases of VEGFR and PDGFR families. Optimization of this 
novel series has led to the discovery of compound ABT-869 as a potent and orally 
active multitargeted RTK inhibitor. ABT-869 possesses a favorable pharmacokinetics 
profile and displays significant antitumor effect in multiple animal models. Based on 
its overall in vitro and in vivo profiles, ABT-869 has been advanced into phase I 
clinical evaluation.  

 



 

 

 
MEDI 302 Design and development of vasopressin V1a antagonists  
Christophe D. Guillon1, Michael Brownstein2, Craig F. Ferris3, Shi-Fang Lu2, Karine 
Fabio1, Marvin J. Miller4, Ned D. Heindel1, Neal G. Simon2, and Gary A. Koppel2. (1) 
Department of Chemistry, Lehigh University, 6 East Packer Avenue, Bethlehem, PA 
18015, Fax: (610) 758-6536, chg3@lehigh.edu, (2) Azevan Pharmaceuticals 
Incorporated, (3) Department of Psychiatry, University of Massachusetts Medical 
School, (4) Department of Chemistry and Biochemistry, University of Notre Dame  

Vasopressin (AVP), which is released as a neurotransmitter in the brain and a 
neurohormone in the blood stream, plays a significant role in disorders ranging from 
anxiety/depression to impulsive aggression through congestive heart failure. These 
diverse effects are mediated through the action of AVP at specific receptor subtypes 
termed V1a, V1b, and V2. For medicinal chemists, the design of candidate 
pharmaceuticals that show selectivity to one of the vasopressin receptors represents 
an attractive therapeutic objective. Azevan Pharmaceuticals initiated a human V1a 
antagonist program to synthesize a selective antagonist with IC50 < 10 nm that is 
orally bioavailable, penetrates the blood brain barrier, and through ADMET and 
preclinical testing, is a candidate for human clinical evaluation. These objectives 
were achieved through design, synthesis, and testing of >420 compounds derived 
from a unique azetidinone platform where four sensitive topological regions of 
activity were identified. Structure-activity relationships in V1a binding will be 
presented.  

 

 
MEDI 303 Novel diketopiperazines as potent and selective oxytocin 
antagonists  
John Liddle, Deirdre M B Hickey, Simon Peace, Alan D Borthwick, Patrick M 
Woollard, Michael J Allen, and David P Brooks, GlaxoSmithKline, Medicines Research 
Centre, Gunnels Wood Road, Stevenage SG1 2NY, United Kingdom, 
john.2.liddle@gsk.com  

Preterm labour accounts for 10% of all births worldwide and is the single largest 
cause of neonatal morbidity and death. Oxytocin (OT), a cyclic nonapeptide 
neurophyseal hormone which binds to OT receptors stimulating contractions in 
human myometrium, is widely used for the induction of labour. The density of OT 
receptors in myometrium is elevated during pregnancy and it is believed that a 
premature increase of such receptors can initiate preterm labour by sensitising the 
uterus to relatively unchanged circulating levels of OT. The design of OT antagonists 



 

 

for the prevention of premature labour has therefore been an intense area of 
research for many years. The lead optimisation of a series of potent, selective and 
orally bioavailable oxytocin antagonists, which are efficacious in the rat uterine 
contractility model, will be described.  

 
MEDI 304 Development of Bradykinin B1 receptor antagonists as novel 
analgesics  
Scott D. Kuduk, Department of Medicinal Chemistry, Merck & Co., Inc, WP14-3, 
Sumneytown Pike, Post Office Box 4, West Point, PA 19486, 
scott_d_kuduk@merck.com  

The quest for improved treatments of chronic pain and inflammation continues to be 
an area of intense research. Human bradykinin B1 receptor antagonists embody a 
novel approach for the treatment of these disease states. The inducible BK B1 
receptor is expressed at high levels in injured tissue and is also present in the central 
nervous system implying the potential for a central mode of action. A series of 
antagonists has been optimized to possess sub-nanomolar affinity for the human B1 
receptor, acceptable pharmacokinetic properties, good CNS levels and receptor 
occupancy. The optimization was achieved by circumventing a number of problematic 
metabolic pathways, leading to compounds with properties suitable for further 
evaluation as potential clinical candidates.  

 

 
MEDI 305 Discovery of novel Bradykinin B1 receptor antagonists for the 
treatment of pain and inflammation  
Wenyuan Qian1, Kaustav Biswas1, Toshihiro Aya1, Joe Zhu1, Tanya Peterkin1, Jason 
Human1, Jian Chen1, Benny C. Askew2, Leyla Arik3, Eileen Johnson3, Rich Loeloff3, 
Ming Huang3, Hong Dong3, Barton Manning3, Gondi Kumar3, Smriti Joseph3, and 
Janan Jona4. (1) Chemistry Research & Discovery, Amgen, One Amgen Center Dr, 
Thousand Oaks, CA 91320, Fax: 805-480-1337, wqian@amgen.com, (2) Department 
of Medicinal Chemistry, Serono Research Institute, (3) Amgen Inc, (4) Medicinal 
Chemistry Techologies, Chemistry Research & Development, Amgen  

Kinins are released at sites of tissue injury and produce pain and inflammation via 
activation of constitutively expressed Bradykinin B2 and inducible Bradykinin B1 
receptors (both are members of GPCR). The B1 receptor has been implicated in the 
humoral, cellular, and neuronal mechanisms underlying chronic inflammatory pain. 
Peripherally restricted B1 peptide antagonists are efficacious at reversing neurogenic 
pain induced by capsaicin as well as inflammatory pain induced by UV irradiation, 
carageenan, CFA or LPS. B1 receptor knockout mice exhibit hypoalgesia to chemical 



 

 

and thermal noxious stimuli. They show attenuated inflammatory responses and 
reduced neutrophil accumulation following tissue injury. Therefore B1 receptor 
antagonists are potentially useful in the treatment of chronic pain and inflammation.  

In this talk, we will discuss the discovery and optimization of a new class of potent 
B1 antagonists. The in vivo efficacy of lead compounds will also be discussed.  

 
MEDI 306 Strategies and tactics for lead optimization of melanin 
concentrating hormone receptor 1 antagonists  
Philip R. Kym1, Andrew J. Souers1, John K. Lynch1, Rajesh Iyengar1, Andrew S. 
Judd1, Anil Vasudevan2, Ju Gao1, Jennifer C. Freeman1, Dariusz Wodka1, Mathew 
Mulhern1, Gang Zhao1, James Polakowski3, Thomas J. Campbell3, Jason A. Segreti3, 
Glenn A. Reinhart3, Ryan M. Fryer3, Lee Pruesser3, Sevan Brodjian1, Brian D. 
Dayton1, Dennis G. Fry1, Doug H. Falls1, Regina M. Reilly1, Kennan C. Marsh4, Lisa E. 
Hernandez4, Christoper Blackburn5, Jennifer Lee Che5, Courtney Cullis5, Sujen Lai5, 
Matthew J. Lamarche5, Martin Maguire5, Michael Brune1, Eugene N. Bush1, Robin 
Shapiro1, Victoria Knourek-Segel1, Hing L. Sham6, and Christine A. Collins1. (1) 
Metabolic Disease Research, Abbott Laboratories, Global Pharmaceutical Research 
Division, 100 Abbott Park Road, Abbott Park, IL 60064, Fax: 847-938-1674, 
phil.kym@abbott.com, (2) Medicinal Chemistry Technologies, Abbott Laboratories, 
(3) Integrative Pharmacology, Abbott Laboratories, (4) Preclinical Safety, Abbott 
Laboratories, Global Pharmaceutical Research Division, (5) Department of Medicinal 
Chemistry, Millennium Pharmaceuticals, (6) Global Pharmaceutical Research and 
Development, Abbott Laboratories  

Melanin concentrating hormone (MCH) is a cyclic, 19-amino acid peptide that plays a 
major role in body weight regulation in rodents, and melanin concentrating hormone 
receptor 1 (MCHr1) blockade is currently being pursued as a novel target for anti-
obesity pharmacotherapy. Extensive lead optimization led to the identification of 
multiple orally efficacious MCHr1 antagonists from structurally distinct series. 
Unfortunately, all initial lead compounds negatively effected hemodynamics in a 
pentobarbital-anesthetized dog cardiovascular model at low multiples of their 
corresponding plasma concentrations. Consequently, an inactin-anesthetized rat 
cardiovascular model was used for rapid screening of more than 130 compounds 
from 15 unique chemical series. Subsequent optimization afforded advanced 
compounds that combined rat cardiovascular safety with oral activity in a diet-
induced-obese mouse efficacy model. Our lead optimization process for a diverse set 
of MCHr1 antagonists, focusing on optimization of selectivity profile, brain 
penetration, hemodynamic safety, efficacy, and in vivo therapeutic index will be 
presented.  

 
MEDI 307 The discovery of heterocyclic MCH R1 antagonists  
Donald L Hertzog1, Kamal A Al-Barazanji1, Kevin K Barvian1, Eric C Bigham1, 
Michael J Bishop1, Christy S Britt1, David L Carlton1, Andrew J Carpenter1, Joel P 
Cooper1, Dulce M Garrido2, Aaron S Goetz1, Gary M Green1, Mary K Grizzle1, Yu C 
Guo1, Anthony L Handlon1, Clifton E Hyman1, Diane M Ignar1, Daniel G Lang3, Ronda 
O Morgan1, Andrew J Peat2, Gregory E Peckham1, Amy J Reisinger1, Jason D 
Speake1, Will R Swain1, Francis X Tavares1, and Huiqiang Zhou1. (1) Medicinal 
Chemistry, GlaxoSmithKline, PO Box 13398, Research Triangle Park, NC 27709-
3398, Fax: 919-315-0430, donald.l.hertzog@gsk.com, (2) Research and 



 

 

Development, GlaxoSmithKline, (3) Metabolic and Viral Diseases CEDD, 
GlaxoSmithKline Research & Development  

Obesity and its attendant disorders are associated with rising disability levels and 
skyrocketing health costs. Melanin-concentrating hormone (MCH) is a 19 amino acid 
peptide that is a key mediator in the regulation of energy balance and body weight in 
rodents. The effects of MCH on body weight appear to be mediated by MCH receptor 
1 (MCH R1). Thus, MCH R1 antagonists are potentially useful agents for the 
treatment of obesity.  

Our own investigation into the discovery of novel MCH R1 antagonists has led to 
compounds with potent MCH R1 activity in vitro and signifcant effects on weight loss 
when dosed in animal models of obesity. The SAR of these MCH R1 antagonists will 
be described, as will their effects on weight loss in animal models. 

 
MEDI 308 Directed parallel synthesis in lead generation  
Austen Pimm, Medicinal Chemistry, AstraZeneca R&D Charnwood, Bakewell Road, 
Loughborough, Leicestershire LE111PL, United Kingdom, 
austen.pimm@astrazeneca.com  

The process by which project teams identify and assess chemical starting points for 
lead optimisation encompasses a multi-disciplinary approach derived from the desire 
to front-load the incorporation of drug-like properties into leads, so allowing the time 
to candidate drug to be minimised. For each chemical series a synthetic strategy is 
put in place to allow rapid and parallel investigation of scope and physicochemical 
and DMPK parameters consistent with the delivery of a robust drugable series into 
LO phase. Herein we will present our lead generation strategy and case studies 
highlighting the need to understand and introduce desirable druglike features into a 
chemical series pre-lead optimisation.  

 
MEDI 309 Progress in computer-aided drug design  
William L. Jorgensen and Julian Tirado-Rives, Department of Chemistry, Yale 
University, New Haven, CT 06520-8107, Fax: 203-432-6299, 
william.jorgensen@yale.edu, julian.tirado-rives@yale.edu  

Various approaches for Computer-Aided Drug Design are followed depending on the 
amount of computer time required, and the number of compounds examined. Our 
fastest approach is based on initial designs created with the ligand-growing program 
BOMB, which rapidly constructs combinatorial libraries given the structure of the 
target protein, a selected molecular scaffold and a set of substituents. The program 
performs a thorough conformational search in the binding site, and the binding 
affinity is estimated using scoring functions. The QikProp program is applied to filter 
all produced molecules to insure that they have drug-like properties. Additionally, 
BOMB allows for the use of custom scoring functions based on SAR data. Alternative 
starting motifs are pursued through multiple-copy simulations with small molecular 
probes to seek consensus binding sites. The lead refinement phase is usually 
performed using more precise, albeit slower MC/FEP simulations with MCPRO, 
including explicit solvation and extensive sampling to hone the predictions for the 
best scoring leads. This approach is also utilized extensively to address the activity 
loss due to mutations in the protein target. In our laboratories, the drug 



 

 

development program is being fully pursued through these multiple computational 
routes, followed by synthesis and biological assays. Recent methodological advances 
and general issues based on our experiences with molecule docking, growing, 
fragment simulations, ADME-properties evaluation, similarity searching, and free-
energy perturbation calculations, and some representative applications will be 
presented with emphasis on inhibitor development for HIV reverse transcriptase.  

References: "The Many Roles of Computation in Drug Discovery." Jorgensen, W. L., 
Science 303, 1813-1818 (2004). "Computer-aided design of non-nucleoside 
inhibitors of HIV-1 reverse transcriptase." Jorgensen W. L.; Ruiz-Caro J.; Tirado-
Rives J.; Basavapathruni A.; Anderson K. S.; Hamilton A. D. Bioorg Med Chem Lett. 
16, 663-667 (2006).  

 
MEDI 310 Employing small small-molecule libraries in hit identification  
Shawn D. Erickson, Hoffmann-LaRoche, Inc, Bldg 123 340 Kingsland Street, 
Nutley, NJ 07605, shawn_d.erickson@roche.com  

We have successfully employed a strategy of making larger numbers of small 
libraries (30-50 compounds built around a given scaffold) to augment our hit-
identification process. The presentation will focus on the best way to realize value 
from a fixed number of compounds. Considerations such as generation of scaffold 
ideas, diversity space and re-synthesis of analogs upon hit identification will be 
discussed.  

 
MEDI 311 Parallel synthesis and biological evaluation of peptide bond 
isosteres  
Peter Wipf, Department of Chemistry, University of Pittsburgh, Pittsburgh, PA 
15260, Fax: 412-624-0787  

The scissile peptide bond is in part responsible for poor pharmacokinetic properties, 
low oral bioavailability and rapid proteolytic degradation of oligopeptides composed 
of natural amino acid residues. Peptidomimetics have the potential to provide 
increased metabolic stability and better oral bioavailability. The replacement of 
peptide bonds with transition-state analogs such as hydroxyethylene, 
hydroxyethylamine, or ketomethylene groups has produced chimeric molecules that 
combine improved pharmacokinetic properties and higher potency. Isosteric 
replacements such as (E)- or (Z)-alkenes, (E)- or (Z)-methylalkenes, (Z)-
fluoroalkenes, cyclopropyl rings, or larger ring systems, do not only prevent 
hydrolytic cleavage but also incorporate conformational constraints into the peptide 
backbone. This may allow for a tighter binding to a target enzyme or receptor 
leading to increased potency. In contrast to alkenes which have the potential to 
undergo isomerization or oxidation, cyclopropanes display increased chemical and 
metabolic stability. In this talk, the synthesis as well as the biological evaluation of 
small libraries of these classes of peptide mimetics will be presented.  

 
 
 
 
 



 

 

 
MEDI 312 The development of a synthesis machine  
Thomas Lectka, Department of Chemistry, Johns Hopkins University, New 
Chemistry Building, 3400 North Charles Street, Baltimore, MD 21218, 
lectka@jhu.edu  

The development of a synthesis machine based on columns packed with resin-bound 
reagents and its application to the preparation of complex, pharmaceutically relevant 
compounds will be described.  

 
MEDI 313 Computational and informatics support of hit-to-lead 
investigations  
Yvonne C. Martin, D-47E AP 10/2, Abbott Laboratories, 100 Abbott Park Road, 
Abbott Park, IL 60064-6100, yvonne.c.martin@abbott.com  

Many features of a hit can make it more or less attractive as a starting point for 
further exploration. Some of these features of a hit, such as hydrophobicity or the 
number of analogues that hit, are easily calculated. Other features, such as the 
possible intellectual property issues with the compound, involve accessing one or 
more databases. In this talk I will discuss the kinds of information that we provide to 
scientists and the basis on which some of the algorithms were selected.  

 
MEDI 314 From “screen to clinic”: Discovery of TRPV1 antagonist SB-
705498 for treatment of pain  
Harshad K Rami, Neurology and GI CEDD, GlaxoSmithKline Pharmaceutcials, Third 
Avenue, Harlow, Essex CM19 5AW, United Kingdom, harshad.rami@gsk.com  

Transient receptor potential vanilloid 1 (TRPV1, formerly known as vanilloid receptor 
1 or VR1) is a non-selective cation channel, predominantly expressed in peripheral 
sensory neurones, which is known to play a key role in the detection of noxious 
painful stimuli produced by agents such as capsaicin, acid and heat. The expected 
role of TRPV1 in pain pathways, combined with supporting data from studies with 
knockout mice lacking the TRPV1 protein which show impaired inflammatory thermal 
hyperalgesia, has led to a growing interest in developing small molecule antagonists 
for this target, particularly for analgesic purposes.  

This presentation will describe our work from high throughput screen and lead 
optimisation which led to the discovery of our clinical candidate SB-705498. 
Furthermore, initial pharmacodynamic data from early human studies will also be 
presented.  

 
MEDI 315 From arylureas to biarylamides to aminoquinazolines: Discovery 
of a novel, potent TRPV1 (VR1) antagonist  
Xiaozhang Zheng1, Charles A. Blum1, Kevin J. Hodgetts1, Harry Brielmann1, Alan J. 
Hutchison1, Bertrand L. Chenard1, Frank Burkamp2, A. Brian Jones2, Peter Blurton2, 
Robert Clarkson2, Jayaraman Chandrasekhar1, Rajagopal Bakthavatchalam1, 
Stéphane De Lombaert1, Marci Crandall1, David Matson1, and Daniel Cortright1. (1) 
Neurogen Corp, 35 N. E. Industrial Rd, Branford, CT 06405, Fax: 203-481-5290, 



 

 

cblum@nrgn.com, (2) Merck Sharp & Dohme Research Laboratories, The 
Neuroscience Research Centre, Terlings Park, Harlow, Essex CM20 2QR, U.K  

Derivatives of N,4-diphenylpiperazine-1-carboxamide (aryl-ureas) are potent TRPV1 
(VR1) antagonists but are often metabolically labile and demonstrate poor oral 
bioavailability. Bioisosteric replacement of the piperazine (B-ring) with an aryl-ring 
was feasible with minimal loss of potency at the VR1 receptor. Preparation of a 
conformationally constrained analog resulted in the discovery of the 
aminoquinazolines. This novel VR1 antagonist template exhibits improved in vitro 
potency and oral bioavailability relative to the corresponding urea or carboxamide 
compounds.  

 

 
MEDI 316 Ureas substituted with partially reduced heteroaromatics as novel 
transient receptor potential vanilloid 1 (TRPV1) antagonists for the 
treatment of pain  
Arthur Gomtsyan1, Erol K. Bayburt1, Robert G. Schmidt1, Jerome F. Daanen1, John 
R. Koenig1, Steven P. Latshaw1, Tammie K Jinkerson1, Brian S. Brown1, Heath A. 
Mcdonald1, Bruce Bianchi1, Pamela Puttfarcken1, Robert Moreland1, Minglei Cui1, 
Prisca Honore1, Karen St. George2, John F. Darbyshire2, Kennan C. Marsh2, Connie R. 
Faltynek1, and Chih-Hung Lee1. (1) Neuroscience Research, Global Pharmaceutical 
Research and Development, Abbott Laboratories, 100 Abbott Park Road, Abbott Park, 
IL 60064, arthur.r.gomtsyan@abbott.com, (2) Global Pharmaceutical Research and 
Development, Abbott Laboratories  

TRPV1 receptor is a non-selective cation channel that can be activated by capsaicin 
(pungent ingredient of chili pepper), anandamide and arachidonic acid metabolites. 
Other activators include heat (>420C) and extracellular pH<6. Additionally, several 
pro-nociceptive mediators such as prostaglandins and bradykinin can potentiate the 
activation of the TRPV1 channel. Multiple ways of receptor activation suggests that 
TRPV1 is not only a detector of pain but can serve a larger role of the integrator of 
noxious information. Exponential increase in a number of publications, including 
patent publications, in recent years in the area of TRPV1 antagonists is a reflection of 
an intensive research in academic and industrial labs in the hope to discover novel 
analgesic drugs. Synthetic efforts in our lab produced several series of highly potent 
and selective TRPV1 antagonists with good efficacy in animal models of inflammatory 
pain. In developing these series, special attention was paid to optimization of 
pharmaceutical properties such as solubility, metabolic stability, pharmacokinetic 
parameters and tissue distribution. This presentation summarizes the efforts on a 
promising series of chroman and tetrahydroquinoline-based TRPV1 antagonists.  

 
 



 

 

 
 

 
MEDI 317 Discovery of potent, selective and orally active TRPV1 antagonists 
for the relief of pain  
Kazunari Nakao1, Satoshi Nagayama1, Yuji Shishido1, Misato Hirano1, Masaki 
Sudo1, Junji Takada2, and Yoshihito Kanai2. (1) Discovery Chemistry Research, 
Global Research & Development, Pfizer Japan Inc, 5-2 Taketoyo, Aichi, Japan, Fax: 
+81-(0)569-74-4406, Kazunari.Nakao@pfizer.com, (2) Discovery Biology Research, 
Global Research & Development, Pfizer Japan Inc  

Vanilloid receptor 1 (TRPV1) is a ligand gated non-selective cation channel and 
recognized as a polymodal nociceptor that integrates multiple pain stimuli. A major 
distribution of TRPV1 is in the sensory fibers, which are bipolar neurons having 
somata in sensory ganglia. The peripheral fibers of these neurons innervate the skin, 
the mucosal membranes, and almost all internal organs. A body of studies using 
TRPV1 agonists and antagonists have suggested that TRPV1 positive nerves are 
thought to participate in a variety of physiological responses, including nociception. 
Based on both the tissue distribution and the roles of TRPV1, TRPV1 antagonists 
would have good therapeutic potentials for pain relief.  

We began with a high through put screening of the Pfizer sample bank and identified 
several lead compounds. The modification of these compounds led us to the 
identification of potent, selective and orally active TRPV1 antagonists. This 
presentation will cover the identification and characterization of unique peripherally 
restricted TRPV1 antagonists suitable for clinical development.  

 
 
 
 
 

 
MEDI 318 2-(Piperazin-1-yl)-1H-benzimidazoles as potent, orally available 
antagonists of the TRPV1 channel  
Vijay K Gore1, Chenera Balan1, Anthony W Bannon2, Yunxin Bo1, Celia Dominguez3, 
Christopher Fotsch1, Vassil I Ognyanov1, Lana Klionsky2, Vu V Ma1, Yi-Xin Qian2, 
Rami Tamir2, Xianghong Wang1, Ning Xi1, Shimin Xu1, Dawn Zhu2, Narender R 
Gavva2, James J. S. Treanor2, and Mark H Norman1. (1) Department of Chemistry 
Research & Discovery, Amgen, Inc, 1 Amgen Center Drive, Thousand Oaks, CA 
91320, Fax: 805-480-1337, vgore@amgen.com, (2) Department of Neuroscience, 
Amgen, Inc, (3) MRSSI/CHDI, Inc  

Vanilloid receptor-1 (VR1, TRPV1) is a member of the transient receptor potential 
(TRP) family of ion channels. TRPV1 functions as a ligand-gated nonselective cation 
channel that is activated by endogenous ligands such as anandamide and 
lipoxygenase metabolites. TRPV1 is also activated by exogenous stimuli such as the 
vanilloid capsaicin (the pungent component in chili peppers). These receptors are 
expressed in peripheral sensory neurons that are involved in nociception and 
neurogenic inflammation. Antagonists of the TRPV1 receptor have been reported to 
be effective in animal models of inflammatory and neuropathic pain. In our efforts to 
identify novel TRPV1 antagonists we have investigated conformationally constrained 



 

 

analogs of urea (1) resulting in the design of piperazinyl benzimidazoles, as 
exemplified by 2. This presentation will focus on the design, synthesis, and 
structure-activity relationships of these novel benzimidazoles and highlight the 
efficacy of one of the most potent analogs in various in-vivo models.  

 

 
MEDI 319 New kinase inhibitors for the treatment of hematological 
malignancies and gastrointestinal stromal tumors  
Paul W Manley, Sandra W. Cowan-Jacob, Doriano Fabbro, and Jürgen Mestan, 
Oncology Department, Novartis Institutes for BioMedical Research, CH-4002 Basel, 
Switzerland, Fax: +41-61-696-6246, paul.manley@novartis.com  

The deregulation of protein kinases, which are normally highly regulated due to their 
importance in mediating cell differentiation, growth and apoptosis, is increasingly 
implicated in oncogenesis. The Bcr-Abl oncoprotein causes chronic myelogenous 
leukemia (CML) via constitutive activation of its Abl kinase activity, and the Bcr-Abl 
inhibitor imatinib was developed for the treatment of this disease. Subsequent 
studies proved that imatinib is also effective in the treatment of gastrointestinal 
stromal tumors (GISTs), through inhibition of c-Kit kinase and, of hypereosinophilic 
syndrome (HES) through inhibiting the PDGFR activity of FIP1L1-PDGFRα fusion 
protein. Knowledge of the molecular basis of these three rare diseases, together with 
the underlying structural biology, allows the prediction of which patient populations 
are likely to respond to drug therapy. With this understanding, a new agent nilotinib, 
has been developed which is currently being evaluated in clinical trials for CML, GIST 
and HES, where it shows efficacy in imatinib-resistant patients.  

 
MEDI 320 New medicinal chemistry approaches to sickle cell disease  
Donald J. Abraham, Gajanan S. Joshi, and Martin Safo, Department of Medicinal 
Chemistry and Institute for Structural Biology & Drug Discovery, Virginia 
Commonwealth University, Box 980540, Richmond, VA 23219-1540, Fax: 804-827-
3664, dabraham@vcu.edu  

Linus Pauling first described Sickle Cell Anemia as a molecular disease in 1949 
(Science). The lecture will first cover the etiology, causes and lack of drug discovery 
even after having the 3 D coordinates for hemoglobin for over 40 years. Various 
approaches to finding a drug will be briefly noted. Our structure based drug design 
approach has produced two sickle cell anemia clinical candidates, Vanallin and 5-
hydroxyfurfural (5HMF) as well as a spin off discovery, RSR13, a radiation sensitizer 
for the treatment of metastatic breast to brain cancer completing phase 3 clinical 
trials. RSR-13 has also been designated as an orphan drug candidate. The history, 
chemistry, structural biology and clinical studies of these agents will be woven 
around the four German G's of Paul Ehrlich required for any important discovery 
(Geschick-skill, Geduld-patience, Gluck-luck and Geld-money. The lecture will end 
with take-home messages for the discovery of drugs for rare diseases.  



 

 

 
MEDI 321 Development of an oral prostacyclin analog (treprostinil 
diethanolamine) for the treatment of pulmonary arterial hypertension  
James P. Staszewski, Pharmaceutical Development, United Therapeutics, Corp, 
One Park Drive, Research Triangle Park, Durham, NC 27709, 
jstaszewski@unither.com, Kenneth R Phares, Pharmaceutical Development, United 
Therapeutics Corporation, and David Mottola, Product Development, United 
Therapeutics, Corp  

The prostacyclin analog treprostinil has been formulated and marketed as 
Remodulin® (treprostinil sodium), a parenteral therapy for Pulmonary Arterial 
Hypertension (PAH). Treprostinil is a weak acid with poor aqueous solubility and is 
not a good candidate for oral delivery because of dissolution-rate limited absorption. 
The sodium salt has poor physicochemical characteristics for a solid dose 
formulation, so a number of other pharmaceutically-acceptable counterions were 
considered. Diethanolamine was selected as the ideal counterion for the oral delivery 
of treprostinil based on the salt's solubility, hygroscopicity and melting temperature. 
Several formulations were evaluated to achieve sustained treprostinil plasma 
concentrations following zero-order release. This talk will briefly discuss the 
parenteral form of treprostinil and the development of treprostinil diethanolamine as 
an oral solid-dosage form for the treatment of PAH. In vitro dissolution data and in 
vivo pharmacokinetic data will be presented in support of an oral twice a day dosing 
regimen.  

 
MEDI 322 Calcium-sensing receptor modulators (calcimimetics) for the 
treatment of secondary hyperparathyroidism  
Andrew Tasker, Chemistry Research & Development, Amgen, Inc, One Amgen 
Center Drive, Thousand Oaks, CA 91320, Fax: (805) 480-1331, 
atasker@amgen.com, and David Martin, Department of Metabolic Disorders, Amgen, 
Inc  

Secondary hyperparathyroidism (HPT) in patients with chronic kidney disease arises 
from a complex interplay of factors, notably impaired renal synthesis of 1,25-
dihydroxy vitamin D3 and diminished renal phosphorus excretion, with resultant 
disordered serum calcium and phosphorus levels. The defining characteristic of 
secondary HPT is pathologically elevated serum levels of parathyroid hormone (PTH), 
which are associated with exacerbated serum calcium and phosphorus disorders, and 
with parathyroid gland hyperplasia. Traditional standard-of-care therapies alone, 
including active vitamin D sterols and dietary phosphate binders, fail to adequately 
address the disease state. A key regulator of PTH levels is the calcium-sensing 
receptor (CaR) on the parathyroid gland, and it is therefore an important therapeutic 
target. This presentation will focus on the mechanism of disease for secondary HPT 
and the efficacy of calcimimetics (exemplified by cinacalcet HCl 
[Sensipar®/Mimpara®]) in improving biochemical parameters and clinical outcomes, 
and will provide an update on our recent efforts with follow-on agents.  

 
 
 
 
 



 

 

 
MEDI 323 Design and development of drugs to treat rare vancomycin 
resistant microbial pathogens  
Ramaiah Muthyala, Department of Medicinal Chemistry, University of Minnesota, 
308 Harvard ST SE, Minneapolis, MN 55455, Fax: 612-625-2633, 
muthy003@umn.edu, James C Cloyd III, Experimental Clinical Pharmacology, 
University of Minnesota, Gary M Dunny, Department of Microbiology, University of 
Minnesota, and Yuk Sham, Super computing Institute, University of Minnesota  

Due to intensive and constant exposure of antibiotics to bacteria, the spread of 
antibiotic-resistant bacteria occurs much more rapidly in hospitals than in the outside 
community. An approximate 10% patients requiring long and frequent hospital stay 
due to surgery or organ replacement or due to opportunistic diseases, are vulnerable 
to developing resistance even to antibiotic of last resort such as Vancomycin, 
compared with normal population and lead 1% of this population to death.  

Successful introduction of a combination therapy of clavulanate, a -lactamase�  
inhibitor and amoxicillin antibiotic for the treatment of infections caused by gram-
positive cocci prompted us to investigate a new approach involving the shutting off 
the enzymes which are responsible for resistance and thus reinstating Vancomycin 
antibiotic sensitivity.  

The Vancomycin resistant enterococci (VRE) are characterized by the presence of a 
zinc binding dipeptidase, namely VanX that removes the cell wall precursor molecule 
DAla-DAla peptide which is essential for the cell wall synthesis of Vancomycin 
sensitivite bacteria. Preliminary studies on the synthesis of novel class of VanX 
inhibitors derived from molecular modeling and enzyme assay suitable for high 
throughput screening will be presented.  

 
MEDI 324 Clinical and regulatory considerations for rare disease therapy  
Marlene E. Haffner, FDA, Director, Office of Orphan Products Development, 5600 
Fishers Lane, HF-35, Rockville, MD 20857, marlene.haffner@fda.hhs.gov, and Janet 
Whitley, Food & Drug Administration  

The US Orphan Drug Act (Act), signed in 1983, opened entire new horizons for the 
development of drug and biological products to treat patients with rare diseases. In 
the 10 years prior to the passage of the Act approximately 10 products were 
developed by pharmaceutical companies for the treatment of rare diseases. Since the 
passage of the Act, which includes incentives to both pharmaceutical firms and 
academic researchers, more that 285 products have been developed to treat these 
frequently life-threatening diseases. The development of products to treat rare 
diseases is still not easy. Patients may not be available for clinical trial enrollment or 
because the number of affected patients is very small, statistical significance may be 
difficult to demonstrate. The authors will discuss the issues surrounding the 
development of rare disease therapies as well as the incentives available to the 
developers.  

 
 
 
 



 

 

 
MEDI 325 Chemoenzymatic synthesis of (R)-Nifenalol via yeast-mediated 
symmetric reduction of ketones  
Jian-He Xu and Wei Yang, State Key Laboratory of Bioreactor Engineering, East 
China University of Science and Technology, 130 Meilong Road, Shanghai 200237, 
China, Fax: 86-21-64252250, jianhexu@ecust.edu.cn  

A broad range of prochiral ketones were efficiently reduced to the corresponding 
optically active secondary alcohols using resting cells of a newly isolated yeast 
Rhodotorula sp. AS2.2241. The microbial reduction system exhibited high activity 
and enantioselectivity (obeying Prelog's rule) in the reduction of various aromatic 
ketones and acetylpyridines (>97%ee), and moderate to high enantioselectivity in 
the reduction of alpha- and beta-keto esters. (R)-Nifenalol, a beta-adrenergic 
blocker, was successfully synthesized from an optically pure chirl synthon, 2-bromo-
1(R)-(4-nitrophenyl)ethanol (97%ee), which was easily prepared through 
asymmetric reduction of 2-bromo-1-(4-nitrophenyl)ethanone employing Rhodotorula 
sp. AS2.2241. The simple preparation and the high activity of the biocatalyst turn 
this system into a versatile tool for organic synthesis.  

 
MEDI 326 De Novo design and synthesis of novel RNA polymerase inhibitors 
as potential anti-tuberculosis agents  
Anil K. Agarwal1, Julian G. Hurdle2, Amer I. AlOmar2, Ian Chopra2, A Peter 
Johnson1, and Colin W. G. Fishwick1. (1) School of Chemistry, University of Leeds, 
Leeds LS2 9JT, United Kingdom, chmaka@leeds.ac.uk, (2) Institute of Molecular and 
Cellular Biology, University of Leeds  

In silico approaches, and particularly de novo inhibitor design, have been established 
as powerful tools in drug discovery. The de novo molecular design program SPROUT 
has been applied to the X-ray crystal structure of T. aquaticus RNA polymerase in 
complex with rifampicin. The resulting design templates were used to synthesize a 
series of small molecule inhibitors of RNAP efficiently in 5-6 steps as single 
enantiomers. The synthesised compounds were evaluated for their selective in vitro 
RNAP activity against E. coli using SYBR Green assay. Among the synthesised 
compounds, 1 and 3 were found to be the most active compounds with 62 % and 54 
% inhibition of the RNAP activity at 50 µg/ml concentrations respectively. Consistent 
with this activity, compounds 1 and 3 also show 96 % and 100 % inhibition of 
protein synthesis in a S. aureus transcription/translation assay at concentrations of 5 
and 50 µg/ml respectively.  

 



 

 

 
 

 
MEDI 327 Pyrrolidine carboxamide as novel class inhibitor of enoyl acyl 
carrier protein reductase from Mycobacterium tuberculosis (InhA)  
Xin He, Departments of Pharmaceutical Chemistry, University of California, San 
Francisco, 600 16th street N576, San Francisco, CA 94143, Fax: 415-502-4728, 
xinhe@cgl.ucsf.edu, Alian Akram, Departments of Biochemistry, University of 
California,San Francisco, Robert Stroud, Departments of Biochemistry, University of 
California, San Francisco, and Paul R. Ortiz de Montellano, Department of 
Pharmaceutical Chemistry, U of CA  

In the face of the worldwide spread of multidrug resistance of Mycobacterium 
tuberculosis, there is an urgent need to discover antituberculosis agent with novel 
structures. InhA, the enoyl acyl carrier protein reductase (ENR) from Mycobacterium 
tuberculosis is one of the key components involved in the mycobacterial fatty acid 
elongation cycle and has been validated as an effective antimicrobial target. We 
report herein the discovery of pyrrolidine carboxamide series of compounds as 
potent novel class of InhA inhibitors through high throughput screening. The crystal 
structure of InhA complexed with one of the potent inhibitors was determined to 
elucidate the mode of binding. The potency of the lead compound was improved over 
160 fold after subsequent optimization through iterative microtiter library synthesis 
followed with in situ screening without purification. Resolution of the racemate 
mixture indicated only one enantiomer as the active form of the InhA inhibitor.  

 
 

 
MEDI 328 Benzothienoquinolines, N-10 bioisosteres of cryptolepine as novel 
antiifectives with lower cytotoxicity  
Seth Y. Ablordeppey, College of Pharmacy and Pharmaceutical Sciences, Florida 
A&M University, Tallahassee, FL 32307, Fax: (850) 599-3934, 
seth.ablordeppey@famu.edu, Xue Y. Zhu, Basic Pharmaceutical Sciences, Florida 
A&M University, Melissa Jacob, Research Institute of Pharmaceutical Sciences, 
University of Mississippi, Shabana I. Khan, National Center for Natural Products 
Research, The University of Mississippi, and Larry A. Walker, National Center for 
Natural Products Research, School of Pharmacy, University of Mississippi  

Previous studies on the indoloquinoline alkaloid, cryptolepine revealed that it has 
anti-bacterial, antifungal, antiprotozoal and anticancer activities. Limited Structure-
Activity Relationship (SAR) studies on cryptolepine analogs revealed that 
modifications on the quindoline structure and substitution on the tetracyclic ring 
often led to significant changes in biological activity. The main objective of this study 
was to conduct a more extended SAR studies by the design, synthesis and evaluation 
of biological properties of agents resulting from isosteric replacement of the N-10 
atom. Preliminary results indicate that, benzothienoquinolines constitute new anti-
infectives with lower cytotoxicity than cryptolepine. The design, synthesis and 
antiinfective activities of some representative agents will be presented.  

This research was supported in part by the Pharmaceutical Research Center 
NIH/NCRR grant 1 C06 RR12512-01 and by the Division of Research Resources, 



 

 

RCMI # G12 RR 03020. The research is also supported by NIGMS MBRS program, 
Grant # GM 08111 and a Title III award to SYA.  

 

 
MEDI 329 Phenylimidazole and 4-pyridone hybrid derivatives as novel 
inhibitors of bacterial enoyl-ACP reductases FabI and FabK  
Hideo Kitagawa1, Tomohiro Ozawa1, Sho Takahata2, Maiko Iida1, Jun Saito2, 
Takashi Watanabe1, and Eiki Shitara1. (1) Pharmaceutical Research Center Medicinal 
Chemistry Research Labs, Meiji Seika Kaisha, LTD, 760 Morooka-cho, Kohoku-ku, 
Yokohama 222-8567, Japan, Fax: +81-45-541-0667, hideo_kitagawa@meiji.co.jp, 
(2) Pharmaceutical Research Center Pharmacology Research Labs, Meiji Seika 
Kaisha, LTD  

Bacterial enoyl-acyl carrier protein (ACP) reductase is an attractive target for the 
development of new antibacterial agents. Because it catalyzes the final and an 
essential step in fatty acid biosynthesis. NADH-dependent reductase, FabI, is widely 
distributed in bacteria and plants, whereas the enoyl-ACP reductase, FabK, is a 
distinctly different member of this enzyme group discovered in Streptcoccus 
pneumoniae. Therefore, an inhibitor of both FabI and FabK is expected to have 
broad-spectrum antibacterial activities. As a result of SAR studies of FabI and FabK 
inhibitors from our compound collection, we developed novel 4-pyridone derivatives 
as strong FabI inhibitor and also developed novel phenylimidazole derivatives as 
potent FabK inhibitor. From these results and FabK crystal structural study, we 
assumed that it would be possible to make potent FabI and FabK inhibitors by 
connecting both 4-pyridone and phenylimidazole moiety. Finally, we found the novel 
hybrid compounds exhibited potent FabI and FabK inhibitory activities.  

 
MEDI 330 Application of regioselective Staudinger reaction: Expedient 
synthesis and antibacterial evaluation of novel aminoglycoside antibiotics 
related to butirosin and amikacin  
Jie Li1, Hsiao-Nung Chen2, and Cheng-Wei T. Chang1. (1) Department of Chemistry 
and Biochemistry, Utah State University, 0300 Old Main Hill, Logan, UT 84322, 
jieli@cc.usu.edu, (2) Department of Chemsitry and Biochemistry, Utah State 
University  

Aminoglycosides represent an important resource against infectious diseases. 
However, the prevalence of aminoglycoside resistant bacteria has limited their 
clinical efficacy and prompted the renewed interest in the development of new 
aminoglycoside antibiotics. A novel synthetic methodology, tuning the 
regioselectivity of Staudinger reaction based on tetraazidoneamine molecule, has 



 

 

been developed in our laboratory. By applying this method, a library of novel 
aminoglycoside antibiotics related to butirosin and amikacin has been synthesized. 
All the newly synthesized compounds are active against aminoglycoside-resistant 
bacteria carrying APH(3')-I and AAC(6')/APH(2'') modifying enzymes. The 
experimental design, synthesis as well as antibacterial evaluation will be reported.  

 
MEDI 331 Studies towards synthesis and medicinal applications of antibiotic 
Ficellomycin  
Gang Chen and Andrei K Yudin, Department of Chemistry, University of Toronto, c/o 
Yudin Group, 80 St. George St., Toronto, ON M5S3H6, Canada, Fax: 416-946-7676, 
gang.chen@utoronto.ca  

The antibiotic ficellomycin was isolated from Streptomyces ficellu. It inhibits in vitro 
growth of bacteria in mice by impairing the semiconservative DNA replication. The 
molecule of ficellomycin contains an intriguing array of functional groups assembled 
around the core aziridine ring. There is no report on the successful total synthesis of 
ficellomycin and its analogs. Moreover, relative stereochemistry of this natural 
product has not been established. As part of a program directed towards synthetic 
antibiotics, we developed methodology for the stereocontrolled cyclization of 
unprotected aziridine-containing olefins. This flexible sequence provides 
straightforward synthetic entry into a range of pyrrolidine- and piperidine-containing 
heterocycles. The oxidative stablility of aziridine nitrogen allows intramolecular 
oxidative cycloamination of aziridine-containing precursors. The application of this 
technique towards assembling the core structure of ficellomycin through the 
stereocontrolled cyclization and stereospecific aziridine-opening reactions will be 
highlighted. The synthesis and biochemical applications of ficellomycin derivatives is 
another area that will be discussed.  

 

 
MEDI 332 Discovery and SAR of diphenylborinic acid picolinate esters as a 
potent antibacterial and anti-inflammatory agent for the treatment of skin 
diseases  
Tsutomu Akama1, Stephen J. Baker1, Yong-Kang Zhang1, Vittorio Sauro2, 
Rajeshwar Singh2, Kirk Maples1, Jacob J. Plattner1, Stephen J. Benkovic3, and Ving 
Lee1. (1) Anacor Pharmaceuticals, Inc, 1060 E. Meadow Circle, Palo Alto, CA 94303, 
Fax: 650-739-0139, takama@anacor.com, (2) NAEJA Pharmaceuticals, (3) 
Department of Chemistry, The Pennsylvania State University  



 

 

A series of borinic acid picolinate esters were synthesized and screened for their 
minimum inhibitory concentration (MIC) against Gram positive and Gram negative 
bacteria. Diphenylborinic acid picolinate esters were active against Gram positive 
bacteria in the low to sub-microgram/mL range but less active against the Gram 
negative strains tested. The lead compound, AN0128, was also found to inhibit the 
release of pro-inflammatory cytokines TNF-α and IL-1β from PBMCs stimulated with 
LPS. This compound is now in clinical development for dermatological conditions, 
such as atopic dermatitis.  

 

 
MEDI 333 Optimization of pharmacokinetic properties of 
pyrazolopyrimidinediones, selective inhibitors of Helicobacter pylori  
Pamela J. Hill, Gregory S. Basarab, Abdullah Rastagar, and Peter Webborn, 
Infection Discovery, AstraZeneca, R&D Boston, 35 Gatehouse Drive, Waltham, MA 
02451, pam.hill@astrazeneca.com  

Helicobacter pylori is a Gram-negative bacterium shown to cause gastric ulcers and 
has been linked to some gastric cancers. High-throughput screening efforts had 
previously identified pyrazolopyrimidinediones as selective inhibitors of H. pylori 
glutamate racemase (MurI), an enzyme essential for cell-wall biosynthesis. An 
analog program was carried out to increase enzyme inhibitory potency, improve 
antibacterial activity, and optimize physical properties for oral administration. Parallel 
synthesis combined with automated purification was used to vary substituents 
around the core scaffold. We sought to incorporate polar functionalities into our 
compounds, anticipating improvement in a number of physical properties. 
Unfortunately, increasing the polarity of the compounds resulted in poor MICs due to 
diminished penetration into the bacterial cell. Therefore, a pro-drug approach was 
investigated in order to combine the advantages of good solubility due to polarity 
with good anti-bacterial activity due to lipophilicity. As shown in the Figure below, 
the sulfoxide serves as an effective pro-drug for the sulfone, providing a potentially 
new oral monotherapy to treat H. pylori infections.  

 



 

 

 
MEDI 334 Synthesis and biological activity study of potent inhibitors against 
aminoglycoside N-6' acetyltransferase: An important antibiotic resistance 
enzyme  
Feng Gao, Xuxu Yan, and Karine Auclair, Department of Chemsitry, McGill 
University, 801 Sherbrooke St. W, Montreal, QC H3A 2K6, Canada, 
feng.gao@mail.mcgill.ca  

Aminoglycosides are widely prescribed antibiotics for infections caused by both 
Gram-positive and Gram-negative pathogen bacteria. Unfortunately the wide-spread 
of antibiotic resistance renders aminoglycoside a high risk of obsoleteness. Using 
inhibitors blocking resistance biological pathways could be helpful rescues to the 
existing arsenal of antibiotics. The most clinically observed aminoglycoside resistance 
is caused bacteria's housekeeping enzymes, such as acetyltransferases, 
phosphoryltransferases and adenyl-transferases. Particularly, aminoglycoside 6'-NH2 
acetyltransferase-Ii (AAC6'-Ii), drew our intention. To date there is no inhibitor 
reported that can be used to inhibit aminoglycoside modifying enzymes. The ternary 
complex crystal structures of the protein with our bisubstrate analog bound to active 
center have been solved by our collaborator. [1] This has led us to synthesize second 
generation of inhibitors. We will report the synthesis and activity of our second 
generation of inhibitors. The structure-activity relationships (SARs) and their use in 
the validation of molecular docking will also be discussed. [1] Feng Gao, Xuxu Yan, 
Oliver M. Baettig, Albert M. Berghuis, Karine Auclair, Angew. Chem. Int. Ed. 2005, 
44, 6859-6862.  

 
MEDI 335 CYP3A4 inhibitory studies on a new series of macrolides  
Dahua Pan1, Wenzhong Liang2, Zhaohai Zhu1, and Scott G. Franzblau2. (1) Institute 
for Tuberculosis Research, College of Pharmacy, University of Illinois at Chicago, 833 
S. Wood St., Room 412, Chicago, IL 60612, dpan1@uic.edu, (2) Institute for 
Tuberculosis Research, University of Illinois at Chicago  

A new series of Macrolides were synthesized as potential Anti-TB agents. CYP3A4 
inhibitory potencies of these compounds were determined by fluorogenic assays. In 
addition, a pharmacophhore model, from 4D-QSAR analysis, was constructed to 
provide insights into the structure-CYP3A4 inhibitory potency correlation and offer 
important information for further structural modification. It was suggested that the 
CYP3A4 inhibition potency of the Macrolides was affected by both the functional 
motifs and the conformational changes of the molecules. 11, 12 carbomates are 
generally potent CYP3A4 inhibitors and 9-oxime derivatives are less potent. 
Substitutents on the 4'' hydroxy group reduce the potency to various extend. 
Moreover, the conformational change of the lactone ring and the orientation of the 
glycose moiety might have impact on the potency.  

 
MEDI 336 2,6-Hexadecadiynoic acid and 2,6-nonadecadiynoic acid: Novel 
synthesized acetylenic fatty acids as potent antifungal agents  
Néstor M. Carballeira, Department of Chemistry, University of Puerto Rico, Rio 
Piedras Campus, PO Box 23346, San Juan, PR 00931-3346, PR, Fax: 787-756-8242, 
nmcarballeira@uprrp.edu, David Sanabria, Department of Chemistry, University of 
Puerto Rico, Río Piedras Campus, and Keykavous Parang, Department of Biomedical 
and Pharmaceutical Sciences, University of Rhode Island  



 

 

The hitherto unknown 2,6-hexadecadiynoic acid, 2,6-nonadecadiynoic acid, and 2,9-
hexadecadiynoic acid were synthesized in two steps and in 11-18% overall yields 
starting from either 1,5-hexadiyne or 1,8-nonadiyne. Among all the studied 
acetylenic compounds 2,6-hexadecadiynoic acid displayed the best overall antifungal 
activity against both the fluconazole resistant Candida albicans strains ATCC 14053 
and ATCC 60193 (MIC = 11 micromolar) and against Cryptococcus neoformans ATCC 
66031 (MIC < 5.7 micromolar). The 2,9-hexadecadiynoic acid did not display any 
significant cytotoxicity against the fluconazole resistant C. albicans strains, but it 
showed fungitoxicity against C. neoformans ATCC 66031 with a MIC value of <5.8 
micromolar. Other fatty acids, such as 2-hexadecynoic acid, 5-hexadecynoic acid, 9-
hexadecynoic acid, and 6-nonadecynoic acid were also synthesized and their 
antifungal activities compared. The 2-hexadecynoic acid, a known antifungal fatty 
acid, exhibited the best antifungal activity (MIC = 9.4 micromolar) against the 
fluconazole resistant C. albicans ATCC 14053 strain, but it showed a MIC value of 
only 100 micromolar against C. albicans ATCC 60193. In conclusion, 2,6-
hexadecadiynoic acid exhibited the best fungitoxicity profile compared to other 
analogues. In addition, the 2,6-hexadecadiynoic acid is inhibitory against 
Mycobacterium tuberculosis H37Rv (140 micromolar) and inhibits human 
topoisomerase I. This diynoic fatty acid has the potential to be further evaluated for 
use in topical antifungal formulations.  

This work was supported by a grant from the SCORE program of the National 
Institutes of Health (grant no. S06GM08102). D. Sanabria thanks the NSF-AGEP 
(Alliance for Graduate Education and the Professoriate) program for a graduate 
fellowship.  

 
MEDI 337 Antibacterial agents from multivalent design of antimicrobial 
peptides and combinatorial library screening  
Zhigang Liu1, Chunhui Zhou1, Anne Young1, Heather Deshazer1, Amanda Rice2, and 
Neville R Kallenbach1. (1) Department of Chemistry, New York University, Box16, 
Rm1001,100 Washington Square East, New York, NY 10003, zl264@nyu.edu, (2) 
Laboratory of RNA Molecular Biology, Rockefeller University  

Antimicrobial peptides (AMPs) have been proposed as prospective antibiotic agents 
because of their rapid effect, broad spectrum, and indifference to resistance towards 
standard antibiotics. Among approaches for therapeutic applications, polyvalent or 
multivalent designs of AMPs offer the potential to enhance the efficacy of existing 
antimicrobial monomeric peptide. Here, we report an application derived from the 
principle of multivalency to create new antimicrobial agents using a variety of 
scaffolds to link AMPs to afford multivalent variants containing different number of 
monomer units. We report here data on the optimization of sequences, scaffolds and 
other variables that determine the efficiency of multivalent antimicrobial constructs. 
Also, as an alternative strategy, we report a combinatorial library design which 
incorporated the structural features of AMPs for screening new antibiotics. Both 
antimicrobial activity and toxicity tests were carried out for new antibacterial agents.  

 
 
 
 
 



 

 

 
MEDI 338 Surfactant-free nanoparticles for delivering antibiotics  
Julio Cesar Garay, Kerriann Robyn Greenhalgh, and Edward Turos, Department of 
Chemistry, University of South Florida, 4202 E.Fowler Ave., NES 330, Tampa, FL 
33620, jgarayji@mail.usf.edu  

Recent research in our laboratory has centered on the development of polyacrylate 
and polyacrylamide nanoparticles prepared in water emulsions. Our goal is to use 
these nanoparticle emulsions for treatment of life-threatening bacterial infections 
such as those caused by methicillin-resistant Staphylococcus aureus and Bacillus 
anthracis. One of the problems we have encountered with these polymeric antibiotics 
is that the surfactant used for the polymerizations can leach away from the 
nanoparticle in high enough concentrations to cause cytotoxic effects in human 
fibroblast cells. To circumvent this, we are investigating the development of new 
types of nanoparticles in which the surfactant molecule is covalently attached to the 
backbone of the polymer. The synthesis and characterization of these “surfactant-
free” nanoparticle systems, and their application to drug delivery, will be discussed.  

 
MEDI 339 Novel polyacrylamide nanoparticles for delivery of N-thiolated β-
lactam antibiotics  
Yang Helen Wang, Kerriann Robyn Greenhalgh, and Edward Turos, Department of 
Chemistry, University of South Florida, 4202 E. Fowler Ave SCA 400, Tampa, FL 
33620  

Amino acid attached N-thiolated beta-lactams have been introduced covalently into 
the framework of polyacrylamide nanospheres, affording an interesting new class of 
polymer-based antibacterial agents for drug-resistant Staphylococcus aureus 
(MRSA). The preparation and characterization of several polyacrylamide  
nanoparticle antibiotics, differing in their composition, will be discussed.  

 
MEDI 340 Heterosubstituted N-thiolated beta lactam antibiotics  
Praveen Ramaraju, Timothy E. Long, and Edward Turos, Department of Chemistry, 
University of South Florida, 4202 E. Fowler Ave SCA 400, Tampa, FL 33620, 
pramara2@mail.usf.edu  

Heterosubstituted N-Thiolated β-lactams are a new family of antibacterials that 
inhibit the growth of Staphylococcus bacteria. Unlike other β-lactam drugs, these 
compounds retain their full antibacterial activity against methicillin-resistant 
Staphylococcus aureus (MRSA) strains. In our present study, a series of 
Heterosubstituted N-Thiolated beta lactams were synthesized. The mode of action of 
these compounds is believed to be similar to N-Thiolated β-lactams.  

 



 

 

 
MEDI 341 1,2-Dioxolanes as carbon isosteres of antimalarial 1,2,4-
trioxolanes: Effects on chemical stability and antimalarial activity  
Xiaofang Wang1, Yuxiang Dong1, Sergio Wittlin2, and Jonathan L. Vennerstrom1. (1) 
College of Pharmacy, University of Nebraska Medical Center, 986025 Nebraska 
Medical Center, Omaha, NE 68198-6025, Fax: 402-559-9543, 
xiaofangwang@unmc.edu, (2) Swiss tropical Institute  

Although the pharmacophoric peroxide bond in artemisinin and synthetic peroxides is 
essential, it is not sufficient for high antimalarial potency.  Therefore, understanding 
peroxide bond reactivity is important in elucidating the mechanistic chemistry that 
underlies the antimalarial action of peroxide antimalarials.  Building on the discovery 
and mechanistic studies of antimalarial 1,2,4-trioxolane 1 and 1,2,4-trioxane 2, we 
synthesized and evaluated the structurally related 1,2-dioxolane 3, the isoelectronic 
analogue of 1.  Dioxolane 3 is expected to have increased O-O bond stability that 
precludes the Hock fragmentation characteristic of trioxolanes and trioxanes. The 
synthesis, chemical stability, and antimalarial activity of 1,2-dioxolanes will be 
discussed.  

 

MEDI 342 Peterson olefination tool for synthesis of three new azasterols. 
Possible inhibitors of the Delta-(24,25) sterol methyl transferase  
Gonzalo G Visbal, Centro de Química, Instituto Venezolano de Investigaciones 
Cientificas, Carretera Panamericana Km11, Altos de Pipe, Caracas-1020A, Venezuela, 
Fax: 58-212-5041350, gvisbal@ivic.ve, and Luis Corredor, Departamento de 
Química, Universidad del Zulia  

In this work, we report a short synthesis of three new azasterols analogues 22-
(piperidin-2-yl)-5α-20ξ-pregnan-3β-ol (1), 22-(piperidin-3-yl)-5α-20ξ-pregnan-3β-ol 
(2), 22-(piperidin-4-yl)-5α-20ξ-pregnan-3β-ol (3) (Scheme 1), as potential inhibitors 
of the (S)-adenosyl-L-methionine: Δ 24(25)–sterol methyl transferase (SMT) 
important enzyme that regulates carbon flow in the sterol pathway of plants, fungi 
and protozoa. Starting from 3β-hydroxipyiraniloxypregnanolone and the analogues 2, 
3 and 4 trimethylsilyl-methyl pyridine, were synthesized via Peterson olefination the 
desired olefins favoring the formation mainly of Z-isomer. Finally the catalytic 
hydrogenation of the olefins and pyridin ring using Adams catalyst or Rh/Al2O3 
afforded the three new desired compounds in good yield. Although their structure 
were elucidated by IR and NMR, the confirmation was made using GC-MS. 
Reference.G. Visbal, G. San-Blas, J. Murgich and H. Franco. Current Drug Targets: 
Infectious Disorders. 5, 211-226, 2005  

 



 

 

 
MEDI 343 Formation of primary and secondary carbon-centered radicals in 
the iron (II)-mediated decomposition of antimalarial 1,2,4,5-tetraoxanes  
Yuxiang Dong and Jonathan L. Vennerstrom, College of Pharmacy, University of 
Nebraska Medical Center, Omaha, NE 68198-6025, Fax: 402-559-9543, 
ydong@unmc.edu  

Due to their structural simplicity, good hydrolytic stability, and potent antimalarial 
activity, 1,2,4,5-tetraoxanes are an attractive class of synthetic peroxide 
antimalarials. We investigated Fe(II)-mediated decomposition of 1,2,4,5-tetraoxanes 
to gain insight into their potential mechanism of action. Tetraoxane 1 reacted with 
FeBr2 to give bromoacid 2 and cyclohexanone as the only products. When Fe(OAc)2 
was used in the presence of TEMPO, adduct 3 was obtained. Based on reaction 
products 2 and 3, we suggest that the formation of carbon-centered radicals is 
responsible for the antiparasitic properties of tetraoxanes. Details of these 
decomposition reactions for 1 and its methylated analogs will be presented.  

 

MEDI 344 Structure-based design and synthesis of conformationally 
constrained inhibitors of parasitic cysteine proteases  
Yen Ting Chen1, Ricardo Lira1, Jason J. Reddick2, Elizabeth Hansell3, James H. 
McKerrow3, and William R. Roush1. (1) Department of Medicinal Chemistry, Scripps 
Florida, 5353 Parkside Dr. RF-2, Jupiter, FL 33458, ytchen@scripps.edu, (2) 
University of Michigan, (3) Department of Pathology, UCSF  

Cysteine proteases play numerous crucial roles in the development, survival, and 
virulence of parasitic organisms. Hence inhibition of these enzymes provides a 
potential strategy to treat parasitic infections such as Chagas' disease and malaria. 
In this study, the binding mode of a known inhibitor, K002, to cruzain was used as a 
starting point to design conformationally rigid inhibitors with the geometry of the 
peptide backbone and all critical hydrogen bonding interaction retained. These 
compounds were tested against cruzain and rhodesain, the major cysteine protease 
of T. cruzi and T. brucei, respectively.  

 
MEDI 345 Peptidyl vinyl sulfonyl inhibitors of cysteine protease: 
Development and biologically activity  
Michael H. Ober1, Yen Ting Chen1, Elizabeth Hansell2, James H. McKerrow2, and 
William R. Roush1. (1) Department of Medicinal Chemistry, Scripps Florida, 5353 
Parkside Dr. RF-2, Jupiter, FL 33458, Fax: 561-799-8962, obermh@scripps.edu, (2) 
Department of Pathology, UCSF  

The papain family of cysteine proteases has gained recent interest. The importance 
of these proteases in parasitic infections such as Chagas' disease, leishmaniasis, and 
malaria, compounded with the lack of redundancy compared to their mammalian 
host systems provides an attractive target for the development of new therapeutic 
agents. Efforts toward the synthesis and optimization of peptidyl vinyl sulfonyl 
inhibitors of cruzain, the major cysteine protease of T. cruzi; rhodesain, the major 
protease of T. brucei rhodesiense; and falcipain-2, the major protease of the P. 
falciparum trophozoite are described. A practical methodology for the synthesis of 
these analogues and structure activity relationship for the P1, P'1, P2, and P3 binding 



 

 

sites is established, identifying lead compounds as inhibitors effective against all of 
the targeted parasites.  

 

 
MEDI 346 Investigation of the antimicrobial properties of polycationic 
carbohydrate derivatives  
Marie Thomas1, Alejandra Castano2, Laura Friedman3, Heidi Lee3, Jay Leb3, Leah 
Rothman3, Karin Melkonian4, and Robert Engel5. (1) Department of Chemistry and 
Biochemistry, Queens College and the Graduate Center, CUNY, 65-30 Kissena 
Boulevard, Flushing, NY 11367, (2) Department of Chemistry & Biochemistry, Queen 
College, (3) Department of Chemistry and Biochemistry, Queens College, (4) 
Department of Biology, Long Island University, C.W. Post campus, (5) Department of 
Chemistry and Biochemistry, Queens College, CUNY  

Quaternary ammonium salts are well-known for their antibacterial and antifungal 
properties. A series of these salts have been developed using monosaccharide 
derivatives D-mannitol and methyl-á-D-glucopyranoside. Some of these derivatives 
have been found to gelate water. In this report, the antimicrobial activity of these 
new materials is explored.  

 
MEDI 347 Phosphoramidate pronucleotides: A comparison of the 
phosphoramidase substrate specificity of human and E. coli histidine triad 
nucleotide binding proteins (hint)  
Tsui-Fen Chou1, Janina Baraniak2, Xin Zhou1, and Carston R. Wagner3. (1) 
Department of Medicinal Chemistry, College of Pharmacy, University of Minnesota, 
Minneapolis, MN 55455, chou0072@umn.edu, (2) Department of Bioorganic 
Chemistry, Polish Academy of Sciences, (3) Department of Medicinal Chemistry, 
University of Minnesota  

Typically, therapeutic nucleosides must be converted to the corresponding mono-, di- 
and triphosphates before exhibiting biological activity. Many nucleoside analogues 
are poor substrates for endogenous nucleoside kinases. To overcome this hurdle, 
several pronucleotide approaches have been investigated, including the use of 
nucleoside phosphoramidates. The involvement of an enzymatic P-N bond hydrolysis 
by a putative phosphoramidase has been shown to be an important step for 
bioactivation of AZT phosphoramidate pronucleotides. We have recently 
demonstrated that human and E. coli histidine triad nucleotide binding proteins 
(Hint) possess purine nucleoside phosphoramidase activity. In this study, steady 
state kinetic profile of nucleoside phosphoramidate and phosphorothioamidate 
substrates has been investigated for human and E. coli Hints. Briefly, the 
replacement of the phosphoryl oxygen with a sulfur atom diminished activity up to 
200-fold; the ribose 2'-OH is critical for activity; purine bases are preferred over 
pyrimidine and primary amines are preferred over secondary amines. However, while 
a stereochemical preference was not observed for the bacterial enzyme, hHint1 
exhibited a 300-fold preference for D-tryptophan phosphoramidates over the L-
isomer. This detailed SAR profile lays the ground work for our design specific and 
selective anticancer and antibiotic pronucleotides  

 



 

 

 
MEDI 348 Synthesis and evaluation of novel bisphosphonates targeting 
Undecaprenyl diphosphate synthase  
Rong Cao1, Yonghui Zhang2, Fenglin Yin1, Michael Hudock1, Rey-ting Guo3, Andrew 
H-J. Wang4, and Eric Oldfield5. (1) Center for biophysics and computational biology, 
University of Illinois at Urbana-Champaign, Urbana, IL 61801, 
rongcao@chad.scs.uiuc.edu, (2) Department of Chemistry, University of illinois at 
Urbana-Champaign, (3) Taiwan International Graduate Program, Academia Sinica, 
(4) Institute of Biological Chemistry, Academia Sinica,taiwan, (5) Department of 
Chemistry, University of Illinois at Urbana Champaign  

Bacterial resistance to current antibiotics has become a serious threat. Identifying 
new targets to develop new antibiotics or new combinatorial therapies to combat 
drug resistant bacteria is necessary. The prenyltransferase undecaprenyl 
diphosphate synthase (di-trans, poly-cis-decaprenyl-cis-transferase; EC 2.5.1.31) is 
an attractive target since it is involved in cell wall biosynthesis and is essential for 
cell growth in both gram positive and gram negative bacteria. In the present study, 
we report the synthesis and enzymatic evaluation of a series of novel 
bisphosphonates-terphenyl bisphosphonates, against E.coli UPPS. The best inhibitor 
has a Ki of ~6 nM ). Structure activity/QSAR results will be presented.  

 
MEDI 349 Activity of 6-O-substituted macrolides against Mycobacterium 
tuberculosis  
Zhaohai Zhu, Valentina Z. Petukhova, Dahua Pan, Baojie Wan, Yuehong Wang, Olga 
Krasnykh, Gengli Yu, Kate Schellinger, and Scott G. Franzblau, Institute for 
Tuberculosis Research, College of Pharmacy, University of Illinois at Chicago, 833 S. 
Wood St., Room 412, Chicago, IL 60612, Fax: 312-355-2693, zhaohai@uic.edu  

This study is to optimize the molecular structure of 6-O-substituted macrolides for 
tuberculosis drug discovery. A series of 6-O-substituted macrolides were synthesized 
with multi-step synthesis, and tested for activity vs. M. tuberculosis in vitro, as well 
as for cytotoxicity. CYP 3A4 inhibition was tested also to evaluate the potential of 
drug-drug interaction. Sub-uM MIC compounds were discovered with acceptable 
toxicity profiles, and are in the process of scale up for in vivo test.  

 
MEDI 350 Bypassing antibiotic resistance: Development of novel 
pronucleotides as antibacterials  
Mallinath B. Hadimani, Andrew M. Lee, and Scott F Singleton, Division of Medicinal 
Chemistry and Natural Products, School of Pharmacy, University of North Carolina, 
CB#7360, Beard Hall 304C, Chapel Hill, NC 27599-7360, Fax: 919-966-0204, 
mbh@email.unc.edu  

New strategies to combat pathogenic bacteria are needed to confront the increasing 
development of drug resistance. A variety of antimicrobial and anticancer nucleoside 
analogs (NAs) that inhibit DNA replication show antibacterial activity. However, the 
rapid emergence of resistance to the NAs renders them ineffective as potential 
antibacterial drugs. One strategy for further development of specific NAs is to 
identify the primary mechanism of resistance and rationally modify the NA to bypass 
the pathway. As a proof of principle, we have developed a series of cyclosaligenyl-3'-
azido-3'-deoxythymidine-5'-monophosphates as pronucleotides to facilitate the 



 

 

delivery of the nucleotide into the cell and mitigate the propensity for resistance 
development. The synthesis of the AZT pronucleotides and the characterization of 
their effects on bacterial proliferation and induction of the SOS response are 
described herein. General issues related to pronucleotide delivery and use as 
antibacterials will be discussed.  

 
 

 
MEDI 351 Synthesis of phosphorous-containing folate and methotrexate 
analogs as potential inhibitors of dihydrofolate synthetase and antimalarial 
drugs  
Yonghong Yang, Department of Medicinal Chemistry & Chemistry, University of 
Michigan, 930 N. University Ave., Ann Arbor, MI 48109, yyh@umich.edu, and James 
K. Coward, Departments of Medicinal Chemistry & Chemistry, University of Michigan  

The folate biosynthesis pathway has provided a remarkably rich source of targets for 
developing new drugs with antitumor, antibacterial and antimalarial acitivity. A key 
enzyme in the folate biosynthesis pathway is dihydrofolate synthetase (DHFS, EC 
6.3.2.12), which catalyses the ATP-dependent synthesis of 7,8-dihydrofolate from 
7,8-dihydropteroate and glutamic acid. To date, DHFS has not been targeted for 
development of specific inhibitors. Based on our previous research on the synthesis 
of “tetrahedral mimic” phosphorous-containing pseudopeptides as potent inhibitors of 
ATP-dependent ligases, compound 1a was designed as a DHFS inhibitor with 
potential antimalarial activity. The successful synthesis of 1a and its analogs 1b-c 
involved two key C–P bond formation reactions. Ongoing research on the evaluation 
of 1a-d as DHFS inhibitors will be presented.  

 

 
 

 
MEDI 352 Design, synthesis and broad antiparasitic activity of potent 
triclabendazole-sulfoxide bioisosteres  
Gabriel Navarrete-Vazquez1, Alicia Hernandez-Campos2, Francisco Hernandez-
Luis2, Lilián Yépez-Mulia3, and Rafael Castillo2. (1) Facultad de Farmacia, Universidad 
Autonoma del Estado de Morelos, Av. Universidad 1001, Chamilpa, Cuernavaca, 
Morelos 62210, Mexico, Fax: (+52) 777 3297089, gabriel_navarrete@uaem.mx, (2) 
Departamento de Farmacia, Facultad de Química, UNAM, (3) Unidad de Investigación 
Médica en Enfermedades Infecciosas y Parasitarias, Centro Médico Nacional Siglo 
XXI, IMSS  

As a part of our search for new antiparasitic agents, 3 new bioisosteric analogues of 
triclabendazole sulfoxide were designed and synthesized. The antiparasitic 
nanomolar spectrum showed by these molecules included antiprotozoal (antimalarial, 
giardicidal and trichomonicidal activity) and anthelminthic activity against C. elegans 



 

 

and T. spiralis. Results indicate that all compounds are 20-40 times more active as 
antiprotozoal agents than Metronidazole against G. lamblia. All compounds were 
more active than Tcbz against all parasites tested.  

 

 
MEDI 353 Synthesis and antiamoebic activity of new ferrocene-
metronidazole analogs against Entamoeba histolytica  
Shailendra Singh1, Neelam Bharti1, and Amir Azam2. (1) Department of Medicinal 
Chemistry, University of Florida, Collage of Pharmacy, Gainesville, FL 32610, 
singhss@ufl.edu, (2) Department of Chemistry, Jamia Millia Islamia  

Metronidazole has been an effective antiamoebic agent. Unfortunately, this has 
several side effects including immunosuppression, mutagenic in bacteria and 
carcinogenic to rodents. In some cases, the causative agent of amoebiasis, 
Entamoeba histolytica has developed resistance to metronidazole. Since amoebiasis 
affects 50 million people each year and is responsible for 100,000 deaths, a search 
for new effective amoebicidal agents is required. There is rapidly growing interest in 
the use of transition-metal complexes in medicine as platinum complexes are being 
used as antitumor agent. Accordingly, much can be expected from organometallic 
chemistry when directed at therapeutic uses. In this study, we have synthesis a 
series of new ferrocene-metronidazole derivatives and these compounds were tested 
against HK-9 strain of E. histolytica for their antiamoebia evaluation and found that 
the two compounds are more active as compared to the standard drug 
metronidazole. They require more thorough investigation in order to validate their 
activity and that may uncover new leads for amoebicidal drugs.  

 
MEDI 354 Evaluation of metal-chloroquine derivatives in the inhibition of β-
Hematin formation  
Maribel Navarro, Centro de Química, Instituto Venezolano de Investigaciones 
Científicas, Carretera Panamericana Km 11, Altos de Pipe, Caracas 1020-A, 
Venezuela, Fax: (58212)5041350, mnavarro@ivic.ve, and William Castro, Escuela de 
Quimica, Universidad Central de Venezuela  

There is no doubt that Malaria is the most widespread parasitic disease nowadays, 
with 300-500 million new infected and 2 million deaths per year. A number of anti-
malarial drugs have been used. The parasite infects host red blood cells, ingesting 
and degrading hemoglobin in acidic food vacuoles. Released heme, which is toxic to 



 

 

the parasite, is converted into an insoluble and inert crystalline aggregate known as 
hemozoin. Chloroquine is capable of interfering with the heme aggregation through 
Π-intercalation of the drug between heme units. We have been interested in the 
study of the heme aggregation inhibition or inhibition of formation of β-Hematin by 
several metal-cloroquine derivative Zn(CQ)Cl2x2H2O (1) Zn(CQ)(NO3)2 (2) 
[Zn(OAc)2(CQ)(H2O)]2 (3) [Cu(CQ)(OAc)2]2.H2O (4) Cu(CQ)(PPh3)(NO3) (5). They 
were evaluated in this project by using the simple in vitro assays of Egan°IR method 
and the spectrophotometric assay of Baelmans to obtain β- Hematin inhibition of 
IC50 values. We found by the first method that all the complexes metal-CQ 
previously mentioned were inhibitors of the β-Hematin formation due to the absence 
of the bands at 1662 and 1210 cm-1 characteristic of Fe-(O)propianato binding of 
the β-Hematin. The second method allowed us to obtain the IC50 for all compounds 
of the studied metal-chloroquine. They showed to be capable to inhibit the formation 
of the β-Hematin. The ability of these metal-CQ derivatives to inhibit the β-Hematin 
formation should be directly related to their anti-malarial potency, which will be 
evaluating in the future.  

 
MEDI 355 Discovery of high affinity peptide ligand for Vancomycin  
Nianhuan Yao, Department of Internal Medicine, UC Davis Cancer Center, University 
of California Davis, 2700 Stockton Blvd, Sacramento, CA 95616, Fax: 916-734-6415, 
nyao@ucdavis.edu, and Kit S. Lam, Department of Internal Medicine, University of 
California Davis Cancer Center, 4501 X Street, Sacramento, CA 95817, Fax: (916) 
734-7946, kit.lam@ucdmc.ucdavis.edu  

Vancomycin, a potent glycopeptide, is an extremely important antibiotic against 
gram-positive pathogens such as methicillin-resistant staphylococcus aureus. 
Vancomycin exerts its antibacterial effects by binding to cell wall peptide precursor 
terminating in –Lys-D-Ala-D-Ala-OH (-Kaa) with moderate affinity (Kd 10-6). To 
discover ligands that bind strongly to vancomycin, we used Kaa as a template and 
used one-bead one-compound (OBOC) combinatorial library method to rapidly 
generate and screen large number of Kaa derivatives for high affinity binding to 
vancomycin. Since a free carboxyl end is required for Kaa binding to vancomcyin, we 
need to develop a synthetic strategy such that all the peptides in the library do have 
a free carboxyl end. To accomplish this, we first built cyclic peptides, which were 
subsequently cleaved at the amide bond of the carboxyl terminal D-Ala (figure 1). 
Through screening such bilayer bead encoded Kaa-based OBOC combinatorial 
peptide libraries, we have discovered several ligands with strong sequence 
consensus. Biological applications of these high affinity ligands will be discussed.  

 



 

 

 
MEDI 356 Probing the structures of leishmanial farnesyl pyrophosphate 
synthases: Homology modeling and docking studies  
Prasenjit Mukherjee1, Prashant V. Desai1, Anuradha Srivastava2, Mitchell Avery1, 
and Babu L. Tekwani2. (1) Department of Medicinal Chemistry, University of 
Mississippi, 417 Faser Hall, School of Pharmacy, University, MS 38677, 
pkmukher@olemiss.edu, (2) National Center for Natural Products Research, 
University of Mississippi  

Farnesyl pyrophosphate synthase (FPPS), a critical enzyme in the 
mevalonate/isoprene pathway has recently been identified as a target against human 
leishmaniasis, a disease endemic in 86 countries and afflicting 10-15 million people 
annually. Human FPPS inhibitors like the bisphosphonates Risedronate (Actonel) and 
Pamidronate (Aredia) have been shown to inhibit the parasitic FPPS enzymes. 
Recently FFPSs from Leishmania major and Leishmania donovani have been 
identified and characterized. To understand the ligand-enzyme binding interactions, 
homology models of these FPPSs were constructed based on the crystal structure of 
Trypanosoma Cruzi FPPS. The models were further refined using OPLS/GBSA and 
extensively validated through protein structure/geometry verification tools as well as 
docking studies of known inhibitors using GOLD. Reasonable correlation was obtained 
between the docking scores and binding affinities.  

 
MEDI 357 Synthesis and antiprotozoal activity of methyl (1-methyl-1H-
benzimidazol-2-yl)carbamate derivatives  
Rafael Castillo1, Antonio Hernández1, Francisco Hernandez-Luis1, Lilián Yépez-
Mulia2, Fernanda Frausto-Castorena1, and Alicia Hernandez-Campos1. (1) 
Departamento de Farmacia, Facultad de Química, UNAM, Av. Universidad 3000, 
Mexico, DF 04510, Mexico, Fax: (525)-622-5329, rafaelc@servidor.unam.mx, (2) 
Unidad de Investigación Médica en Enfermedades Infecciosas y Parasitarias, Centro 
Médico Nacional Siglo XXI, IMSS  

In addition to the anthelmintic activity of the benzimidazole 2-carbamates, it has 
been found that this type of compounds also have antiprotozoal activity. In order to 
have more information about the structural requirements for the antiprotozoal 
activity, during the last decade we have been working on the synthesis of 1H-
benzimidazole derivatives of the general formula shown below, and their benzoxazole 
analogs. Most of the compounds have been synthesized already in our laboratory and 
tested in vitro against Giardia intestinalis, Trichomonas vaginalis and Entamoeba 
histolytica. We now present the synthesis and antiprotozoal activity of the last series, 
the methyl (1-methyl-1H-benzimidazol-2-yl)carbamate derivatives. Our presentation 
will focus on the synthesis of this series, the in vitro evaluation against the above 
parasites, and the conclusion about the pattern substitution and the antiprotozoal 
activity.We thank CONACyT for financial support of project 43629  

 



 

 

 
MEDI 358 Synthesis and evaluation of 3,5-derivatives of the 3,5-
dinitroaniline sulfonamide GB-II-150 as antiparasitic agents  
Tesmol G. George, Adam Yakovich, Dawn A. Delfin, and Karl A. Werbovetz, Division 
of Medicinal Chemistry and Pharmacognosy, The Ohio State University, College of 
Pharmacy, Columbus, OH 43210, george.329@osu.edu  

Leishmaniasis and African trypanosomiasis are vector–borne diseases affecting 
millions of people in the developing world, and are caused by parasites of the order 
Kinetoplastida. Despite the morbidity and mortality caused by these diseases, their 
chemotherapy remains unsatisfactory, as the current drugs posses one or more of 
the following limitations: toxic side effects, undesirable routes of administration, poor 
efficacy and the emergence of drug resistance. There is thus a need for new drug 
candidates against these diseases. Dinitroaniline compounds have shown activity 
against Leishmania and trypanosomes and tubulin has been proposed to be the 
antiparasitic target of these compounds. Our lab has previously demonstrated that 
N1-phenyl-3,5-dinitro-N4,N4-di-n-propylsulfanilamide (GB-II-5) and N1-phenyl-3,5-
dinitro-N4-N4-di-n-butylsulfanilamide (GB-II-150) posses selective antimicrotubule 
activity against Leishmania and African trypanosomes in vitro, but there has always 
been the concern that the nitro groups present in these compounds could cause host 
toxicity. We are currently attempting to substitute the 3,5-dinitro groups with other 
groups having comparable properties. The Cl and CN group were introduced by the 
reaction of the diazonium salts of the amines resulting from the reduction of nitro 
groups present in GB-II-150. While the dichloro derivative (IC50 = 12 µM) is less 
active against Leishmania donovani axenic amastigotes than GB-II-150 (IC50 = 3.4 
µM), the dicyano derivative is similar to GB-II-150 in terms of in vitro antileishmanial 
activity (IC50 = 4.8 µM) and the ability to inhibit the assembly of purified leishmanial 
tubulin. Details of the synthesis and biological activity of these compounds and 
efforts toward the synthesis of other GB-II-150 analogs will be presented.  

 
MEDI 359 Sulfonamide hydroxamic acid anthrax lethal factor inhibitors: 
Improved selectivity over MMPs  
Seongjin Kim1, Christopher Bayne1, Melissa Nagata1, Minda Yamaga1, Lynne 
Cregar2, Linda McKasson1, Sean O'Malley1, Sherri Mills2, Mark Goldman2, and Cho 
Tang1. (1) Department of Chemistry, Hawaii Biotech, Inc, 99-193 Aiea Heights Drive, 
#200, Aiea, HI 96701, ipf4alpha@yahoo.com, (2) Department of Lead Discovery, 
Hawaii Biotech, Inc  

Lethal factor (LF), a key protein of Anthrax Lethal Toxins, is a member of the zinc 
metalloprotease family, which also includes Matrix Metalloproteases (MMPs). Because 
of the structural similarity of LF with the MMPs, compounds which inhibit both the 
MMPs and LF protease families could cause undesired side effects. We identified two 
regions of sulfonamide base inhibitors which increased the selectivity for LF relative 
to MMPs and achieved ~700 fold selective sulfonamide inhibitors against MMP-1, 3, 
9, 12, and 14.  

 
 
 
 
 



 

 

 
MEDI 360 Inhibitors of tryptophanyl-tRNA synthetase from Plasmodium 
falciparum via in situ click chemistry  
Suresh M. Pitram1, Zhanna Druzina2, Valery V. Fokin1, Paul Schimmel2, and K. 
Barry Sharpless1. (1) Department of Chemistry, The Scripps Research Institute, 
10550 N. Torrey Pines Rd., La Jolla, CA 92037, Fax: 858 784-7559, 
smpitram@scripps.edu, (2) Department of Molecular Biology, The Scripps Research 
Institute  

Recently, in situ click chemistry has emerged as a viable tactic in identifying lead 
compounds for drug discovery. Bioorthogonal building blocks bearing complementary 
reactive groups (azides and alkynes) are incubated in the presence of a biological 
target through which an irreversible reaction (1,3-dipolar cycloaddition) takes place 
between a pair that best binds the protein's active site. In our experience, the new 
products display higher affinity towards the enzyme than the corresponding building 
blocks. We used this approach to screen for inhibitors of tryptophanyl-tRNA 
synthetase (TrpRS) from Plasmodium falciparum, a causative agent of malaria. 
Significant structural differences between P. falciparum and human TrpRS allow for 
the possibility of selective inhibition. By screening TrpRSs from the two species in 
parallel, in situ hits selective for P. falciparum can be easily identified. All relevant hit 
compounds are further validated by conventional assays.  

   

 
MEDI 361 Synthesis and antiprotozoal activity of nitrothiazole-
benzimidazole hybrid carboxamides  
Olivia Soria-Arteche1, Alicia Hernandez-Campos2, Francisco Hernandez-Luis3, 
Ivone Rosas-Martínez4, Lilián Yépez-Mulia4, and Rafael Castillo3. (1) Posgrado en 
Ciencias Químicas, Universidad Nacional Autónoma de México, Ciudad Universitaria, 
Mexico City 04510, Mexico, Fax: 52-55-5483-7237, soriao@correo.xoc.uam.mx, (2) 
Departamento de Farmacia, Universidad Nacional Autónoma de México, (3) 
Departamento de Farmacia, Facultad de Química, UNAM, (4) Unidad de Investigación 
Médica en Enfermedades Infecciosas y Parasitarias, Centro Médico Nacional Siglo 
XXI, IMSS  

Benzimidazole derivatives, such as albendazole (ABZ), the nitroheterocyclic 
metronidazole (MTZ) and nitazoxanide (NTZ) are among the drugs used for the 
treatment of parasitic infections. Considering that these drugs have different 
mechanisms of action, we synthesized a series of 1-methyl-N-(5-nitro-1,3-thiazol-2-
yl)-1H-benzimidazole-6-carboxamide derivatives as hybrids of two antiparasitic 
compounds: 2-substituted (H, CH3, CF3, SCH3, NHCO2CH3) 
benzimidazolecarboxamides and 2-amino-5-nitrothiazole. The antiprotozoal activity 
of these compounds was tested in vitro against E. histolytica, T. vaginalis, and G. 
intestinalis. All of the hybrids compounds were more effective than ABZ, MTZ and 
NTZ against E. histolytica. However, the 2-methyl derivative was more active than 
ABZ, MTZ and NTZ against T. vaginalis, while it had a higher activity than ABZ and 
MTZ against G. intestinalis but a slightly lower activity than NTZ. The synthesis and 
antiprotozoal assays will be presented. We thank CONACYT for financial support of 
project V43629-M.  

 



 

 

 
MEDI 362 Synthesis and SAR for linker in tethered dimer inhibitors of NAD 
synthetase  
Wayne J. Brouillette1, Liyuan Mou2, Christie G. Brouillette3, Chi-Hao Luan3, and 
Lawrence J. DeLucas3. (1) Center for Biophysical Sciences and Engineering, 
Department of Chemistry, The University of Alabama at Birmingham, 1025 18th 
Street South, Birmingham, AL 35294-4400, Fax: 205-934-2543, (2) Center for 
Biophysical Sciences & Engineering, University of Alabama at Birmingham, 1025 18th 
Street South, Birmingham, AL 35294, (3) Center for Biophysical Sciences and 
Engineering, The University of Alabama at Birmingham  

NAD+ (nicotinamide adenine dinucleotide) is an important cofactor in cellular 
metabolism and its transformation from nicotinic acid adenine dinucleotide (NaAD) 
was catalyzed by NAD+ synthetase. The X-ray crystal structure of NAD+ synthetase 
from Bacillus subtilis provided a structure-based design of potential antibacterial 
agents. Our earlier combinatorial synthesis and high-throughput screening identified 
tethered dimers as lead inhibitors, which contain two end groups joined by a carbon 
linker with an ideal length of 8-carbon. To further explore the impact of linker on 
activity, we designed several compounds with modification within the linker. The 
synthesis and antibacterial activities of NAD synthetase inhibitors with modification 
of linkers will be presented.  

 
MEDI 363 Design and synthesis of a novel nanomolar inhibitor of 
Toxoplasma gondii dihydrofolate reductase, its salt form and analogs  
Aleem Gangjee1, Xin Lin1, Lisa R. Biondo1, and Sherry F. Queener2. (1) Division of 
Medicinal Chemistry, Graduate School of Pharmaceutical Sciences, Duquesne 
University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-396-5593, 
gangjee@duq.edu, lin5787@gmail.com, (2) Department of Pharmacology and 
Toxicology, Indiana University  

Gangjee et al. recently reported the design and synthesis of a series of 2,4-diamino-
5-methyl-6-thioaryl pyrrolo[2,3-d]pyrimidines, some of which have shown good 
potencies and good selectivities against Toxosoplasma gondii (tg) DHFR and 
Mycobacterium avium (ma) DHFR derived from pathogens that cause opportunistic 
infections in patients with AIDS. For this study, a number of new analogues were 
designed based on the known SAR to further investigate the selectivity and potency 
against tgDHFR and maDHFR. Among these new analogues, compound 1 (R = 2,6-
diCH3) displayed single-digit nanomolar inhibitory activity and a 76-fold selectivity 
against tgDHFR (compared to mammalian DHFR). Compound 1 and its hydrochloride 
salt were further investigated for their in vivo activities. The preparations and 
activities of compound 1, its salt form and other novel analogues with variations in 
the R moiety will be reported.  

 



 

 

   

 
MEDI 364 Investigating the interaction between protozoan DNA-binding 
protein, JBP-1 and glycosylated DNA  
Rajesh K. Grover1, Stephanie J. Pond2, Mariceli Puga3, Prem S. Subramaniam4, 
Charles Weissmann4, Piet Borst5, David P. Millar2, and Paul Wentworth Jr.1. (1) 
Department of Chemistry, The Scripps Research Institute, 10550 North Torrey Pines 
Road, BCC-556, L a Jolla, CA 92037, rkgrover@scripps.edu, (2) Department of 
Molecular Biology, The Scripps Research Institute, (3) Department of Chemistry and 
Biochemistry, San Diego State University, (4) Department of Infectology, The 
Scripps Research Institute, (5) Division of Molecular Biology and Center of Molecular 
Genetics, The Netherlands Cancer Institute  

There is a real need for the elucidation of new parasite-specific biological targets 
against infectious agents, such as, Leishmania spp. and Trypanosoma brucei and 
T.cruzi. Borst and co-workers made a seminal discovery that DNA from 
Kinetoplastida, but not other eukaryotes, contains an unusual modified base, b-D-
glucosyl(hydroxymethyl)uracil, called base-J 1a and a J-binding protein that 
specifically binds to J-containing duplex DNA. As a drug target JBP has merit; it 
shares little homology in the PDB and it has a unique ligand, J-DNA. This 
presentation will outline our results from screening a library of classic 
pharmacophoric groups for inhibition of JBP-1/J-oligo binding and at probing the 
nature of the molecular recognition that underpins JBP-1 recognition of glycosylated 
DNA. We have synthesized a panel of modified J-containing bases (1b-1g) and 
incorporated them into a 16-nt telomeric DNA (Fig 1) and determined the KDs of 
these analogs for JBP-1. This analysis has revealed there are loci around the glycan, 
essential for binding. This information is being translated into structure-based design 
of chemical libraries as inhibitors.  

 

 
MEDI 365 Drug discovery targeted the GHKL superfamily  
Xinshan Kang, Boris Klebansky, and Richard Fine, Drug Discovery, BioPredict, Inc, 
660 Kinderkamack Rd, Suite 201, Oradell, NJ 07649, Fax: 201-786-9113, 
jasonkang2005@yahoo.com  

GHKL refers to the protein superfamily that includes DNA gyrase (G), molecular 
chaperones HSP90 (H), Histidine kinases (K), and DNA Mismatch Repair Enzyme 
MutL (L). The superfamily is rich in established and proposed drug targets for cancer 
(H) and bacterial infectious disease (G,L,K). Structural studies revealed the Bergerat 
fold of the ATP binding domain as the defining feature of the GHKL superfamily. A 
fragment-based approach was applied to identify small scaffolds (MW < 300) from 
commercially available compounds to target superfamily-specific regions of the 



 

 

active sites. About 100 compounds were selected and assayed against DNA Gyrase 
and HSP90. A high percentage showed inhibition, with the best around 100 uM, with 
ATP competition. Libraries have been designed using these small, robust scaffolds to 
increase the affinities and fine tune specificity.  

 
MEDI 366 Synthesis and SAR studies of potent imidazopyridine anticoccidial 
agents  
Xiaoxia Qian1, Gui-Bai Liang1, Danqing D. Feng2, Michael H. Fisher3, Chris Brown4, 
Anne Gurnett4, Penny Leavitt4, Paul Liberator4, Andrew Misura1, Samantha Samaras4, 
Tamas Tamas1, Dennis M. Schamtz4, M. J. Wyvratt5, and Tesfaye Biftu5. (1) Medicinal 
Chemistry, Merck & Co, PO Box 2000, Merck &Co, RY 123-132, rahway, NJ 07065, 
(2) Department of Medicinal Chemistry and Human and Animal Infectious Disease 
Research, Merck & Co, (3) Department of Basic Chemistry, Merck & Co, (4) 
Department of Human and Animal Infectious Disease Research, Merck Research 
Laboratories, (5) Department of Medicinal Chemistry, Merck Research Laboratories  

2-(4-Fluorophenyl)-3-pyrimidine imidazopyridine derivatives are potent inhibitors of 
E. tenella cGMP-dependent protein kinase and showed efficacy in the in vivo 
antiparasitic assay when administered to chickens at 25 ppm level in the feed.  

 
MEDI 367 Molecular modeling of some 1H-benzimidazole derivatives with 
antiamoebic activity: A comparative molecular field analysis study  
Fabian López-Vallejo1, Jose Luis Medina-Franco2, Sergio Rodríguez-Morales1, Alicia 
Hernández-Campos1, Francisco Hernández-Luis1, Lilián Yépez-Mulia3, and Rafael 
Castillo1. (1) Departamento de Farmacia, Facultad de Química, UNAM, Avenida 
Universidad 3000, México 04510, Mexico, Fax: (525) 56225329, 
fabianhlv@correo.unam.mx, (2) Department of Pharmacology & Toxicology, Bio5 
Institute, University of Arizona, (3) Unidad de Investigación Médica en Enfermedades 
Infecciosas y Parasitarias, IMSS  

A Comparative Molecular Field Analysis (CoMFA) of some 1H-benzimidazole 
derivatives, with hydrogen or methyl at position 1, has been done to determine, in 
particular, the most stable tautomeric form that probably would fit a target; and 
also, to have more information about the structural requirements needed for 
antiprotozoal activity against Entamoeba histolytica. In this work, semiempirical and 
density functional theory calculations were used to obtain the atomic charges of each 
structure. Using a CoMFA model, previously developed in our laboratory, it was 
predicted the activity of each tautomer. With these data, we then validated the 
CoMFA model by using a criterion recently reported. Models obtained are potentially 
helpful in the design of new and potent compounds against E. histolytica.  

 
 
 
 
 
 
 
 
 



 

 

 
MEDI 368 Systematic investigation of the effect of sidechain basicity and 
length on the antimalarial activity of 7-chloroquinolines  
Kimberly S. Yearick1, John N. Alumasa1, Jayakumar K. Natarajan1, Paul Roepe1, 
and Christian Wolf2. (1) Department of Chemistry, Georgetown University, Box 
571227, Washington, DC 20057, ksy@georgetown.edu, (2) Chemistry Department, 
Georgetown University  

Aminoquinolines such as chloroquine (CQ), mefloquine, and tafenoquine are effective 
antimalarial drugs. NMR studies and molecular dynamics calculations have shown 
that the aromatic ring of CQ participates in pi-pi stacking with host heme 
protoporphyrin IX in the digestive vacuole of the parasites. Additionally, depending 
on the local pH of the heme environment, the quinolyl nitrogen may be coordinated 
to the iron center. A subtle change of the pi-basicity of both the quinoline ring and 
the quinolyl nitrogen has been achieved through the synthesis of CQ analogs in 
which the 4-amino group is replaced by an ether or sulfide group. A series of 
quinolines exhibiting diethylamino-derived sidechains of varying length has been 
prepared to systematically study drug-heme affinities.  

 

 
MEDI 369 pH-dependent metal ion binding studies on Dapson  
Hadijatu Mumini, Nsoki Phambu, and Baibai Kamara, Chemistry, Tennessee State 
University, 3500 John A Merritt Blvd, Nashville, TN 37209, 
contehmumini79@yahoo.com  

Dapson, one the 5-drug Pittsburg cocktail used in the treatment of HIV, is also an 
antileprotic and antimalarial agent. This study was designed to examine the 
interaction of dapson with three metal ions (aluminum, calcium, and magnesium) 
found in antacid preparations. The study was carried out at different pH values and 
metal ion/ligand concentrations. Infrared and Raman spectroscopes were used to 
determine whether coordination occurs through the amino group or sulfone group, or 
both. The vibration spectra of metal-free dapson indicate that the amino and sulfone 
groups of dapson are both affected at low pH, while only the amino groups are 
affected at higher pH. Coordination of metal ions in dapson occurs through the N 
atom of the amino group and S atom of the sulfone group at low pH. At higher pH, 
coordination of metal ions in dapson involved also the O atom of the sulfone group.  



 

 

 
MEDI 370 Development of new anti-malarial drugs derived from chloroquine  
Kekeli Ekoue-kovi, John, N Alumasa, Jayakumar K. Natarajan, Paul D. Roepe, 
Christian Wolf, and Kimberly, S Yearick, department of chemistry, Georgetown 
university, 37th and O St., Washington, DC 20057, KAE4@GEORGETOWN.EDU  

The spread of multidrug- and chloroquine-resistant malaria strains has led to the 
development of similar ferriprotoporphyrin IX crystallization inhibitors including 
mefloquine, tafenoquine, and amodiaquine. It has been established that the terminal 
amino function present in the sidechain of chloroquine (CQ) is essential for trapping 
high concentrations of the drug in the food vacuole of the parasite. We therefore 
prepared chloroquine analogs exhibiting a sidechain with two terminal amino 
functions which should in theory effectively promote higher accumulation of the drug 
in the acidic vacuoles of the parasite relative to chloroquine. The synthesis and 
antimalarial activity of a series of chloroquine derivatives including fluorescent and 
radiolabeled aminoquinolines that are useful probes for studying cellular uptake, 
distribution and degradation in CQ sensitive and resistant strains will be discussed.  

 

 
MEDI 371 Synthesis and evaluation of mechanism-based inhibitors of 
plasmepsin II  
Deepak Gupta and Patrick M. Woster, Department of Pharmaceutical Sciences, 
Wayne State University, 3341 Applebaum Hall, 259 Mack Ave., Detroit, MI 48202, 
Fax: 313-577-2033, al7610@wayne.edu  

Malaria remains one of the world's most deadly diseases, and infects 300 million 
people worldwide. More than one million children under the age of 5 die from 
infection caused by Plasmodium vivax and Plasmodium falciparum each year, and 
emergence of resistant strains has resulted in a worldwide epidemic. The enzymes 
plasmepsin I and II are hemoglobin degrading aspartyl proteases that are required 
for parasite survival, and represent promising targets for the design of parasite-
specific inhibitors. Numerous peptidomimetic substrate analogues have been shown 
to be potent reversible inhibitors of plasmepsin II. We now describe a series of 
mechanism-based inactivators of plasmepsin II that contain a hydroxyethylamine 
scaffold and a statin core. The most effective inhibitor, DG-67-19C, produced time-



 

 

dependent inactivation of plasmepsin II with a Ki of 1.6 µM and a partition ration of 
4.0. The synthesis, evaluation and kinetic characterization of DG-67-19C and related 
analogues are described in this presentation.  

 

 
MEDI 372 Structure-activity relationships for a series of inhibitors of purine 
nucleoside phosphorylase from Schistosoma mansoni  
Adriano D. Andricopulo1, Glaucius Oliva1, Marcelo S. Castilho2, Marcela F. Terni1, 
Richard C. Garratt1, and Matheus P. Postigo1. (1) University of Sao Paulo, Av. 
Trabalhador Sao-carlense, 400, Sao Carlos - SP 13560-970, Brazil, Fax: +55 16 
3373-9881, aandrico@if.sc.usp.br, (2) Faculdade de Farmácia, R. Barão de 
Gerimoabo, 40170-290 - Salvador-BA, Universidade Federal da Bahia  

Schistosomiasis is an endemic parasitic disease found in 74 countries. It has been 
estimated that at least 200 million people are currently infected, with over 1.7 
million DALYs per year. The parasite Schistosoma mansoni lacks the de novo 
pathway and depends on the purine salvage pathway for its purine supply. Purine 
nucleoside phosphorylase (PNP) is a key enzyme of the purine salvage pathway and 
has been recognized as an promising target for drug design. In the present work, we 
describe the structure-activity relationships for a series of S. mansoni PNP inhibitors. 
Values of IC50 were collected employing a standard coupled assay. Molecular 
modeling studies were carried out using the docking programs GOLD e FlexX and the 
results revealed essential protein–ligand interactions in the PNP active site. The 
understanding of these intermolecular interactions is essential for the design of new 
inhibitors of S. mansoni PNP having improved potency and selectivity.  

 
MEDI 373 Potent and orally active GSK-3 inhibitors  
Leyi Gong1, Claudia Tan1, Don Hirschfeld1, Heather Hogg1, Gary Peltz2, Andrew 
Grupe2, Zafrira Avnur3, and Pete Dunten4. (1) Department of medicinal chemistry, 
Roche Palo Alto, 3431 Hillview Ave, Aplo Alto, CA 94304, leyi.gong@roche.com, (2) 
department of Genetics and Genomics, Roche Palo Alto, (3) Department of 
Osteoporosis, Roche Palo Alto, (4) department of Lead discovery, Roche Palo Alto  

GSK-3, glycogen synthase kinase-3, is a serine/threonine protein kinase. It has been 
identified as a ubiquitous kinase participating in a multitude of cellular processes, 
particularly, in the pathogenesis of diabetes and Alzheimer's disease. Our in-house 
genetic and genomic study of the Wnt signaling pathway revealed that a Wnt 
interacting protein (Frzb1) is a genetic element influencing peak bone density in a 
murine experimental model of osteoporosis. Further analysis indicated that GSK-3b 
was a key regulatory enzyme in this pathway. Thereby, GSK-3b is also a potential 
target for the treatment of osteoporosis.  



 

 

SAR studies around the bisindolyl maleimides such as 1 (also described as PKC 
inhibitors), led to the discovery of potent, selective GSK inhibitors such as 2. Further 
modification of the general structures 2 led to 3, examples of which showed potent 
GSK-3b enzyme activity (1-50 nM of IC50) and over 100 fold selectivity against 
other kinases. More importantly, one of the compounds from the series was 
efficacious in an in vivo model of osteoporosis.  

The synthesis and SAR around 2 and 3 will be presented along with representative X-
ray crystallographic data. The binding mode of the series and a discussion of how 
structural information helped in the interpretation of the observed SAR will be 
described.  

 

 
MEDI 374 Discovery of selective JNK1 inhibitors  
Hanna Cho1, Songyuan Shi1, Shumeye Mamo1, Wayne Spevak1, Shenghua Shi2, Hu 
Pan3, Abhinav Kumar3, Billy Lam4, Brian West5, Catherine Luu6, Chao Zhang2, Daniel 
Fong3, Gaston Habits4, Gideon Bollag7, John Cantwell6, Julie Rice4, Kam Zhang3, 
Kevin Eng5, Rafe Shellooe6, Rick Artis8, Yong-Liang Zhu2, Yoshihisa Suzuki5, and 
Prabha Ibrahim1. (1) Department of Chemistry, Plexxikon Inc, 91 Bolivar Dr, 
Berkeley, CA 94710, hcho@plexxikon.com, (2) Department of Informatics, Plexxikon 
Inc, (3) Department of Structural Biology, Plexxikon Inc, (4) Department of Assay 
Development and Screening, Plexxikon Inc, (5) Department of Molecular Biology, 
Plexxikon Inc, (6) Department of Protein Chemistry, Plexxikon Inc, (7) Discovery 
Biology, Plexxikon Inc, (8) Lead Generation, Plexxikon Inc  

C-Jun N-terminal kinase 1 (JNK1), which belongs to a family of serine/threonine 
protein kinases, has been reported to directly phosphorylate ser-307 of IRS1 leading 
to insulin resistance, and JNK1 has emerged as a promising target for obesity, 
diabetes and insulin resistance. Our Scaffold Based Drug Discovery approach, which 
includes high throughput co-crystallography, has lead to identify promising 
compounds with potency, selectivity, and good PK properties. The presentation 
describes the results of our efforts in the discovery of JNK1 inhibitors.  

 
 
 
 



 

 

 
MEDI 375 Structure-activity relationship of sterol mimetic (1) analogs: 
Potent LXR agonists to upregulate ABCA1 gene expression  
Robert H. Jiang1, Matthew M. Abelman1, Bindu Joshi2, Jeffrey Chisholm2, Jia Hao3, 
Nancy Chu3, Nevena Mollova3, Kwan Leung3, and Jeff A. Zablocki1. (1) Department of 
Bio-Organic Chemistry, CV Therapeutics, Inc, 3172 Porter Drive, Palo Alto, CA 
94304, Fax: 650-858-0390, bob.jiang@cvt.com, (2) Department of Discovery 
Research, CV Therapeutics, (3) Department of Pre-Clinical Development, CV 
Therapeutics, Inc  

ABCA1 mediates efflux of cholesterol and phospholipids to apoA1, a rate limiting step 
in HDL formation and reverse cholesterol transport. Tetracycle (1) and its cis-/trans-
isomers (2, 3, EC50 = 1, 0.5, 1.5 µM, respectively) are novel partial LXR agonists 
that increase ABCA1 message level by 47 to 81% that of T-0901317 in our 
differential human monocyte (THP1) cell assay. In an effort to optimize the intrinsic 
(partial) efficacy and potency on ABCA1 transcription, we discovered a series of 1-
methoxy based A-ring analogues (4, 5, 6, 7) by modifying D-ring substituents. Both 
1- and 4-methoxy substitution on the A-ring lead to excellent ABCA1 elevation, 
although the former is preferred because of the ease of preparation and overall 
activity. Introduction of a heterocyclic or functional group attached to the aromatic 
D-ring generally enhanced intrinsic efficacy and potency (5, 6 or 7 vs. 4, ABCA1 
elevation 150%, 192%, 135% vs. 73%, EC50 = 0.2, 0.1, 0.08 vs. 0.14 µM, 
respectively). Also, we discovered that the intramolecular Pavorov aza Diels-Alder 
reaction with fude heterocyclic anilines provides a single regio-isomeric product, i.e. 
8 → 10 or 11 (ABCA1 elevation 107%, 84%, EC50 = 1.0, 0.2 µM, respectively). The 
synthesis of these and other related analogues will be presented. A detailed SAR of 
Tetracycle (1) will be discussed along with proposed binding rationalizations based 
on LXR β molecular modeling.  

 

 
MEDI 376 Towards the design, synthesis and evaluation of novel RAR 
ligands  
Shyam Desai1, Weilin Sun1, Zhenping Zhang2, Jerome L. Gabriel2, Dianne Soprano2, 
and Daniel J. Canney1. (1) Dept of Pharmaceutical Sciences, Temple University, 3307 
North Broad Street, Philadelphia, PA 19140, (2) Department of Biochemistry, Temple 
University, School of Medicine  

Abstract: In previous work, chromone and flavone nuclei were used to design novel 
retinoic acid receptor (RAR) ligands based on molecular modeling studies and 
structure-activity relationship (SAR) data. Ligands that exhibit RAR subtype 
selectivity would provide valuable tools to characterize the precise role of individual 
subtypes and may lead to the development of therapeutic agents with fewer adverse 



 

 

effects. Flavones and chromones were considered good scaffoldings based on 
reported affinity for nuclear receptors including RARs and Aryl Hydrocarbon 
Receptors. Disappointing preliminary data with flavone- and chromone-based ligands 
resulted in a re-evaluation of earlier work and molecular modifications of those 
ligands. Molecular modeling studies, re-evaluation of SAR data, and a crystal 
structure of an earlier ligand were used to design a new series of ligands with 
modifications in Regions A and/or B of the model. The newly designed compounds 
were synthesized and evaluated in radioligand binding assays ([3H]ATRA).  

 

 
MEDI 377 Indanylacetic acids carrying 4-thiazolyl/oxazolyl-phenyl tail 
groups, a new class of balanced PPAR alpha/gamma/delta triple agonists: 
Synthesis, SAR and in vivo efficacy  
Joachim Rudolph1, Libing Chen1, Dyuti Majumdar1, William H. Bullock1, Michael 
Burns2, Soongyu Choi1, Thomas Claus2, Fernando E. Dela Cruz2, Michelle Daly2, 
Frederick J. Ehrgott1, Jeffrey S. Johnson1, James N. Livingston2, Michelle Nophsker1, 
Robert W. Schoenleber1, Jeffrey Shapiro2, Susan Tomlinson1, Christopher Town3, Ling 
Yang2, Manami Tsutsumi2, and Xin Ma1. (1) Department of Chemistry Research, 
Bayer Pharmaceuticals Corporation, 400 Morgan Lane, West Haven, CT 06516, 
joachim.rudolph.b@bayer.com, xin.ma.b@bayer.com, (2) Department of Metabolic 
Disorders Research, Bayer Pharmaceuticals Corporation, (3) Department of Research 
Technologies, Bayer Pharmaceuticals Corporation  

Compounds that simultaneously activate the three major peroxisome proliferator-
activated receptors (PPAR) alpha, gamma, and delta, hold potential to address the 
adverse metabolic and cardiovascular conditions associated with diabetes and the 
metabolic syndrome. Previous studies identified the indanylacetic acid moiety as a 
preferred and tunable PPAR agonist head group. Here we report the synthesis and 
SAR studies of new aryl tail group derivatives. While most of the tail group 
modifications imparted potent PPAR delta agonist activity, improvement of PPAR 
alpha and gamma activity required systematic optimization. This effort led to the 
discovery of 4-thiazolyl/oxazolyl-phenyl derivatives (I) with potent and balanced 
PPAR alpha/gamma/delta triple agonistic activity. An optimized candidate from this 
series was found to exhibit excellent ADME properties and superior therapeutic 
potential compared to established PPAR gamma and alpha, gamma activating agents 
by favorably modulating lipid levels in hApoA1 mice and hyperlipidemic hamsters, 
while normalizing glucose levels in diabetic rodent models.  

 



 

 

 
MEDI 378 Indanylacetic acid derivatives carrying aryl-pyridyl and aryl-
pyrimidinyl tail groups: A new class of PPAR gamma/delta and PPAR 
alpha/gamma/delta agonists  
Louis-David Cantin1, Sidney Liang1, Herbert Ogutu1, Christiana I. Iwuagwu1, 
William H. Bullock1, Michael Burns2, Roger Clark1, Thomas Claus2, Fernando E. dela 
Cruz2, Michelle Daly2, Frederick J. Ehrgott1, Jeffrey S. Johnson1, James N. 
Livingston2, Michelle Nophsker1, Robert W. Schoenleber1, Jeffrey Shapiro2, 
Christopher Town3, Ling Yang2, Manami Tsutsumi2, and Xin Ma1. (1) Department of 
Chemistry Research, Bayer Pharmaceuticals Corporation, 400 Morgan Lane, West 
Haven, CT 06516, david.cantin.b@bayer.com, (2) Department of Metabolic Disorders 
Research, Bayer Pharmaceuticals Corporation, (3) Department of Research 
Technologies, Bayer Pharmaceuticals Corporation  

Modulation of PPAR activities represents an attractive approach for the treatment of 
diabetes with associated cardiovascular complications. The indane acetic acid 
structural motif has proven useful in the generation of potent and tunable PPAR 
ligands. Modification of the subtituents on the linker and the heterocycle allowed for 
the modulation of the PPAR alpha activity, while maintaining the PPAR delta and 
PPAR gamma activity. Compound 2 was further evaluated in vivo, where it displayed 
the desired reduction of glucose levels and increase in HDL levels in various animal 
models.  

 

 
MEDI 379 Indole acetic acid derivatives incorporating [(thiazolyl/oxazolyl)-
phenoxy/pyridyloxy] tail groups – novel, potent PPAR alpha/gamma/delta 
triple agonists: Synthesis, SAR, and in vivo efficacy  
Xin Ma1, Martin Hentemann1, Joachim Rudolph1, William H. Bullock1, Michael Burns2, 
Louis-David Cantin1, Libing Chen1, Soongyu Choi1, Roger Clark1, Thomas Claus2, 
Fernando E. Dela Cruz2, Michelle Daly2, Frederick J. Ehrgott1, Christiana I. Iwuagwu1, 
Jeffrey S. Johnson1, Ellalahewage Kumarasinghe1, Rico Lavoie1, Sidney Liang1, James 
N. Livingston2, Dyuti Majumdar1, Michelle Nophsker1, Herbert Ogutu1, Robert W. 
Schoenleber1, Jeffrey Shapiro2, Kanwar Sidhu1, Christopher Town3, Susan 
Tomlinson1, Philip L. Wickens1, Ling Yang2, Zhonghua Zhang1, and Manami 
Tsutsumi2. (1) Department of Chemistry Research, Bayer Pharmaceuticals 
Corporation, 400 Morgan Lane, West Haven, CT 06516, (2) Department of Metabolic 
Disorders, Bayer Pharmaceuticals Corporation, (3) Department of Research 
Technologies, Bayer Pharmaceuticals Corporation  



 

 

The nuclear receptors PPAR gamma and PPAR alpha are therapeutic targets for 
insulin resistance/hyperglycemia and dyslipidemia, respectively.  Clinical successes 
of the single-action drugs that modulate these targets individually had drawn 
significant interest in a multi-targeted single-agent therapy to treat metabolic 
syndrome.  Moreover, with increased understanding of the role of PPAR delta for its 
dual benefit for both dyslipidemia and insulin resistance, potential synergistic effects 
of activating all three PPAR isoforms are of high interest.  Here we report a new class 
of PPAR triple agonists exemplified by the generic indoleacetic acid (I).  Through 
structure-activity relationship studies, in vivo characterizations, and ADME profiling, 
compounds with similar potency on glucose-lowering and lipid endpoints possessing 
favorable drug properties were identified.  Leads in this class normalize blood 
glucose while demonstrating lipid modulating effects in a diverse array of animal 
models.  

 

   

 
MEDI 380 Sulfonylureas as partial PPAR gamma agonists  
Hiroo Koyama1, Daniel J. Miller1, Peter T. Meinke1, Joel P. Berger2, Thomas W. 
Doebber3, David E. Moller2, and Soumya P. Sahoo4. (1) Department of Medicinal 
Chemistry, Merck Research Laboratories, Mail code RY800-C107 P.O. Box 2000, 
Rahway, NJ 07065-0900, Fax: 732-594-9556, hiroo_koyama@merck.com, (2) 
Department of Metabolic Disorders, Merck Research Laboratories, (3) Department of 
Metabolic Disorder, Merck Research Laboratories, (4) Dept. of Medicinal Chemistry, 
Merck Res. Labs  

Since their introduction to the market in 1998, PPAR gamma agonists have attracted 
a significant level of interests as anti-diabetic agents because of their unique 
mechanism of action. From the accumulated clinical data of a number of PPAR 
gamma agonists (investigational and marketed ones), it has become increasingly 
clear that PPAR gamma activation is frequently associated with incidents of fluid 
retention and edema. While the origin of these adverse events were initially 
suspected to be the structural class, we have come to believe that full PPAR gamma 
activation is the cause and that partial PPAR gamma activation should result in 
improved therapeutic index (hyperglycemia correction vs. fluid retention). Thus we 
set out to discover partial PPAR gamma agonists in search for anti-diabetic agents 
with improved safety profile. An example will be presented where a series of full 
PPAR agonists were transformed into partial PPAR gamma agonists.  



 

 

 
MEDI 381 Design, synthesis and biological evaluation of novel PPAR α/γ 
dual agonists  
Nam-Jung Kim, Seung-Mann Paek, Hwa-Young Yun, Bon Woong Koo, Youn-Hee 
Nam, and Young-Ger Suh, College of Pharmacy, Seoul National University, San 56-1, 
Shinlim-Dong, Kwanak-Gu, Seoul 151-742, South Korea  

PPARs (peroxisome proliferator-activated receptors) are the members of the nuclear 
hormone receptor super family of ligand-activated transcription factors and modulate 
various signalling pathways including the storage and catabolism of lipids and 
carbohydrates. Particularly, it has been postulated that a PPAR α/γ dual agonist 
might be a therapeutically promising candidate for the treatment of type 2 diabetes 
and dyslipidemia. Our paper delivers the development of novel potent PPAR α/γ dual 
agonists based on thiocarbamate-based 2-ethoxypropanoic acids as well as other 
related systems. In addition, their structure-activity relationship will be also 
discussed.  

 
MEDI 382 Design and synthesis of 3-{4-[3-(2-aryl-2-yl-phenoxy)butoxy]-
phenyl}propionic acids: A new class of dual PPAR&gamma/&delta agonists  
Isabel C. Gonzalez, Jason Lamar, Fatima Iradier, Yanping Xu, Leonard Winneroski, 
Jeremy York, Nathan Yumibe, Richard Zink, Chahrzad Montrose-Rafizadeh, Gary 
Etgen, Carolyn Broderick, Brian Oldham, and Nathan B. Mantlo, Lilly Research 
Laboratories, Eli Lilly & Company, Lilly Corporate Center, Indianapolis, IN 46285, 
gonzalez_isabel_c@lilly.com  

A series of 3-{4-[3-(2-aryl-2-yl-phenoxy)butoxy]-phenyl}propionic acids has been 
synthesized and assayed for PPAR &gamma/ &delta activity. 3-{2-ethyl4-[3-(4-ethyl-
2-pyridin-2-yl-phenoxy)-butoxy]-phenyl}propionic acid was identified as a potent 
dual PPAR &gamma/&delta agonist. This compound dose dependently lowered 
plasma glucose in hyperglycemic male Zucker diabetic fatty (ZDF) rats and produced 
less weight gain relative to rosiglitazone at an equivalent level of glucose control.  

 

 
MEDI 383 Design and synthesis of novel and potent amide linked PPAR 
gamma/delta dual agonists  
Qing Shi1, Emily J. Canada1, Yanping Xu1, Garret J. Etgen1, Alan Warshawsky1, Carol 
L. Broderick1, Cathleen K. Clutinger1, Lynnie A. Irwin1, Michael E. Laurila1, Chahrzad 
Montrose-Rafizadeh1, Brian A. Oldham1, Minmin Wang1, Leonard L. Winneroski1, 
Chaoyu Xie1, Jeremy S. York1, Nathan P. Yumibe1, Richard W. Zink1, and Nathan B. 
Mantlo2. (1) Lilly Research Laboratories, Eli Lilly and Company, Lilly Corporate 
Center, Indianapolis, IN 46285, shi_qing@lilly.com, (2) Lilly Research Laboratories, 
Eli Lilly & Company  



 

 

A series of potent amide linked PPAR gamma / delta dual agonists (1) has been 
discovered through rational design for the treatment of type 2 diabetes and 
prevention of associated cardiovascular disease. One of the goals of this effort was to 
develop compounds with reduced weight gain, a side effect typically observed with 
PPAR gamma agonists. Extensive SAR studies on the tailpiece and linker portion of 
this series afforded molecules with a wide range of physicochemical properties and 
PPAR gamma / delta activities. We identified compounds from this series that are 
highly efficacious in animal models for type 2 diabetes with less weight gain than the 
marketed PPAR gamma agonist rosiglitazone.  

 

 
MEDI 384 Identification of highly potent and subtype-selective PPARalpha 
agonists as efficacious lipid modulating agents  
Guo Q. Shi1, Yong Zhang1, James F. Dropinslki1, Soumya P. Sahoo1, Jeol P. Berger2, 
Taro E. Akiyama2, Gaochao Zhou2, Raul Alvaro3, Tian-quan Cai4, and Peter T. 
Meinke1. (1) Department of Medicinal Chemistry, Merck, P.O Box 2000, Rahway, NJ 
07065-0900, Fax: 732-594-9556, guoqiang_shi@merck.com, (2) Department of 
Metabolic Disorders, Merck, (3) Department of Drug Metabolism, Merck, (4) 
Department of Atherosclerosis and Endocrinology, Merck  

Hypertriglyceridemia and hypercholesterolemia are two major risk factors for 
coronary heart disease (CHD). The fibrate drugs have been widely used for the 
clinical treatment of dyslipidemia by lowering serum triglycerides and raising HDL 
cholesterol. The hypolipidemic effect of these drugs is attributed to the activation of 
PPAR&alpha, one of the three isoforms (&alpha, &gamma and &delta) of the 
peroxisome proliferator-activated receptors (PPARs). Since fibrates only show weak 
agonist activity and moderate subtype selectivity in cell-based assays, more potent 
and subtype-selective human PPAR&alpha agonists are expected to provide a 
superior clinical profile for therapeutic intervention in dyslipidemia and other 
metabolic disorders. In contrast to a large number of PPAR&gamma and 
&alpha/&gamma dual agonists that have been discovered, only a few selective 
PPAR&alpha ligands with at least 100 fold selectivity over the other isoforms have 
been reported. We have discovered a novel class of benzixoazole-based compounds 
which are structurally different from most of the reported ligands and are highly 
potent (EC50 < 50 nM) and subtype-selective (>1000 fold) agonists with efficacious 
hypolipidemic activity in animal models. The synthesis, structure-activity 
relationships and in vivo studies of a novel series of benzisoxazole-based 
PPAR&alpha agonists will be presented.  

 
 
 
 



 

 

 
MEDI 385 Toward PPAR agonists as novel therapeutics for inflammation and 
CNS disorders  
Upasana Mehra1, Jack J. Lin2, Gaston Habets1, Prabha N. Ibrahim3, Rick Artis4, and 
Chao Zhang1. (1) Department of Assay Development and Screening, Plexxikon Inc, 
91 Bolivar Dr, Berkeley, CA 94710, Fax: (510) 548-4785, umehra@plexxikon.com, 
(2) Department of Chemistry, Plexxikon Inc, (3) Department of Chemistry, 
Plexxikon, (4) Department of Lead Generation, Plexxikon Inc  

) are members� and � � PPARs (Peroxisome Proliferator Activated Receptors –  of the 
nuclear hormone receptor super family and known for their ability to regulate lipid 
and glucose metabolism. Recently, PPAR agonists have been reported to have effects 
in reducing circulating cytokine levels as well as alleviating symptoms related to 
inflammatory and CNS disorders. Through our Scaffold Based Drug Discovery™ 
approach, we have been able to generate compounds tuned for agonist activity 
profiles affecting one, two or all three PPAR isoforms, and possessing excellent 
pharmacological properties. We compared our PPAR agonists to known standards 
(such as WY14643 (PPARa), Rosiglitazone/Pioglitazone (PPARg), GW501516 
(PPARd), or Dexamethasone (anti-inflammation)) for effects on markers of 
inflammation. Our PPAR compounds demonstrated reduction of cytokines and 
associated mRNA signals with ELISA and Taqman analysis in various cell lines, such 
as U937, Caco-2, microglial/astrocytes, and PBMC. Our data supports the use of our 
PPAR agonists for treatment of disorders such as IBD, Alzheimer Disease (AD), 
adrenoleukodystrophy (ALD), and potentially other inflammatory/CNS disorders.  

 
MEDI 386 Synthesis and LXR activity of 3-[substituted phenyl] quinolines  
John W. Ullrich1, Robert L. Morris2, Ronald C. Bernotas1, David Kaufman1, Ponnal 
Nambi3, Elaine Quinet3, Liang Chen3, Anita Halpern3, Qiang-Yuan Liu3, Dawn Savio3, 
Mike Basso3, Ray J Unwalla1, Anna Wilhelmsson4, Annika Goos Nilsson4, Crina Ursu4, 
Erik Arnelof4, Johnny Sandberg4, Christopher Enroth4, and Jay Wrobel1. (1) Chemical 
and Screening Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, 
Fax: 484-865-9399, Ullricj@Wyeth.com, (2) Department of Medicinal Chemistry, 
Wyeth Pharmaceuticals, (3) Department of Cardiovascular and Metabolic Diseases, 
Wyeth Research, (4) Karo Bio AB  

The liver X receptors (LXRα and LXRβ) are nuclear receptors which help to control 
cholesterol-lipid metabolism by regulating gene expression of proteins involved in 
cholesterol efflux from cells. The endogenous ligands are oxidized sterols. LXR 
agonists can stimulate reverse cholesterol transport from macrophages by 
upregulating ABCA-1, a protein crucial to cholesterol efflux. We sought LXR agonists 
that increase cholesterol efflux without increasing triglyceride levels. As part of our 
efforts, a series of ligands was identified based on a C-3 phenyl-4-(3-hydroxyphenyl) 
quinoline core. The design, synthesis, biological activity and SAR of these and related 
quinolines will be described.  

 
MEDI 387 Exploration of the S4 binding element in amino acid-derived fXa 
inhibitors via parallel synthesis  
Jothirajah Marimuthu1, Nickolay Y Chirgadze1, Trelia J. Craft1, Ronald S Foster1, 
Jeffry B. Franciskovich1, Larry L. Froelich1, Peter R. Guzzo2, Valentine J. Klimkowski1, 
Jeffery K. Kyle1, Michael J. Mayer2, Donetta S. Gifford-Moore1, Christopher W. 



 

 

Murray3, John W. Liebeschuetz3, John J. Masters1, Jeffrey K. Smallwood1, Gerald F. 
Smith1, Sarah M. Smith1, Richard D. Towner1, Stephen C. Young3, and Michael R. 
Wiley1. (1) Lilly Research Laboratories, Eli Lilly and Company, Lilly Corporate Center, 
Indianapolis, IN 46285, marimuthu_jothirajah@lilly.com, (2) Albany Molecular 
Research Inc, (3) Tularik Ltd  

Recently, we have described several studies on fXa inhibitors derived from D-amino 
acids (1). This presentation will detail our efforts to explore SAR for the S4 binding 
element using parallel synthesis. The approach yielded novel S4 binding elements 
that were combined with a variety of D-amino acids and S1 binding elements to give 
high affinity, selective fXa inhibitors with potent anticoagulant activity and attractive 
oral exposure profiles. X-ray structures of complexes with selected library members 
will be presented to provide structural context for the observed SAR trends.  

 

 
MEDI 388 Synthesis of potent, selective and neutral inhibitors of FXa  
Ulf E. Fahlander1, Kenneth L. Granberg1, Emma Bratt1, Kristina Nilsson1, Jens 
Petersen2, Yantao Chen1, Ingemar Nilsson1, Leifeng Cheng1, Kosrat Amin1, Kevin 
Foote3, John W Rayner3, Johan Broddefalk1, Saswati Ghosal1, Björn Holm1, Johan 
Sundell1, Johanna Deinum4, Margareta Elg5, and Daniel Hovdal6. (1) Department of 
Medicinal Chemistry, AstraZeneca R&D Mölndal, 43183 Mölndal, Sweden, (2) 
Department of Structural Chemistry, AstraZeneca R&D Mölndal, (3) Department of 
Medicinal Chemistry, AstraZeneca R&D Mereside, (4) Department of Molecular 
Pharmacology, AstraZeneca R&D Mölndal, (5) Department of Integrative 
Pharmacology, AstraZeneca R&D Mölndal, (6) Department of Drug Metabolism and 
Pharmacokinetics, AstraZeneca R&D Mölndal  

Anticoagulant agents have proven to be clinically effective in the treatment of 
thrombotic disorders. Coagulation factor Xa (FXa) is a key enzyme in the generation 
of thrombin and has as a drug target attracted much interest during the past fifteen 
years. Herein, we report the optimization, which led to the discovery of 
AZ11639114. Synthesis and SAR used in the optimisation process will be discussed.  

 



 

 

 

MEDI 389 Comparison of FXa inhibitors  
WITHDRAWN   
 
 

 
MEDI 390 Unusual alkylation of pyridazinone in FXa inhibitors  
Emma Bratt1, Kenneth L. Granberg1, and Johanna Deinum2. (1) Department of 
Medicinal Chemistry, AstraZeneca R&D Mölndal, 43183 Mölndal, Sweden, (2) 
Department of Molecular Pharmacology, AstraZeneca R&D Mölndal  

During our search for an orally active FXa inhibitor we discovered an unexpected 
method to introduce a hydroxy alkyl group in the C4 position of the pyridazinone, as 
exemplified by AZ11757790. In this presentation, the scope of the reaction, 
synthesis of these FXa inhibitors and their inhibition of FXa will be discussed.  

 

 
MEDI 391 Optimization of piperazinone derivatives as FXa inhibitors  
Kenneth L. Granberg1, Emma Bratt1, Ulf E. Fahlander1, Ingemar Nilsson1, Kosrat 
Amin1, Björn Holm1, Huascar Villanueva1, Christer Alstermark1, Jens Petersen2, 
Johanna Deinum3, Margareta Elg4, Ann-Charlotte Egnell5, and Daniel Hovdal5. (1) 
Department of Medicinal Chemistry, AstraZeneca R&D Mölndal, 43183 Mölndal, 
Sweden, Fax: +46317763710, kenneth.granberg@astrazeneca.com, (2) Department 
of Structural Chemistry, AstraZeneca R&D Mölndal, (3) Department of Molecular 
Pharmacology, AstraZeneca R&D Mölndal, (4) Department of Integrative 
Pharmacology, AstraZeneca R&D Mölndal, (5) Department of Drug Metabolism and 
Pharmacokinetics, AstraZeneca R&D Mölndal  

Herein, we report the investigation and synthesis of piperazinone based FXa 
inhibitors: This work lead to the discovery of selective and very potent FXa inhibitors 
e.g. AZ12300547. Interestingly we also discovered potent inhibition of factor IXa 
(FIXa) and thrombin (FIIa). The SAR and synthesis of compounds in this series will 
be presented.  

 



 

 

 
MEDI 392 Balancing properties of FXa inhibitors  
Ulf E. Fahlander1, Kenneth L. Granberg1, Kosrat Amin1, Emma Bratt1, Christer 
Alstermark1, Jens Petersen2, Ingemar Nilsson1, Kristina Nilsson1, Fredrik Zetterberg1, 
Saswati Ghosal1, Björn Holm1, Johan Broddefalk1, Leifeng Cheng1, Kevin Foote3, John 
W Rayner3, Johanna Deinum4, Margareta Elg5, Daniel Hovdal6, and Ann-Charlotte 
Egnell6. (1) Department of Medicinal Chemistry, AstraZeneca R&D Mölndal, 43183 
Mölndal, Sweden, (2) Department of Structural Chemistry, AstraZeneca R&D 
Mölndal, (3) Department of Medicinal Chemistry, AstraZeneca R&D Mereside, (4) 
Department of Molecular Pharmacology, AstraZeneca R&D Mölndal, (5) Department 
of Integrative Pharmacology, AstraZeneca R&D Mölndal, (6) Department of Drug 
Metabolism and Pharmacokinetics, AstraZeneca R&D Mölndal  

With the discovery of neutral FXa inhibitors we also came across issues with CYP 
inhibition and metabolism. Herein, we report further optimization of lead structure 
AZ11639114. Compounds with improved properties were found as exemplified by 
AZ12235743. This paper is focused on the optimisation leading to the pyridazinone 
and 6-indolyl system of AZ12235743.  

 

 
MEDI 393 Synthesis and SAR of 1,2-cis cyclic diamide-based inhibitors of 
coagulation factor Xa  
Jennifer X. Qiao, Tammy Wang, Sarah R. King, Gren Z Wang, Changhwan Chang, 
Daniel L. Cheney, Alan Rendina, Kan He, Joseph M. Luettgen, Robert M. Knabb, Ruth 
Wexler, and Patrick Y. S. Lam, Bristol-Myers Squibb Pharmaceutical Research 
Institute, P.O. Box 5400, Princeton, NJ 08543-5400, Fax: 609-818-6810, 
jennifer.qiao@bms.com, tammy.wang@bms.com  
Thrombosis remains the major cause of cardiovascular disorders in the Western 
countries.  The continued impact of thrombotic diseases on morbidity and mortality 
has led to extensive efforts to discover and develop new antithrombotic agents.  
Orally active inhibitors of Factor Xa (fXa) are believed to represent an important 
therapeutic advance in the prevention and treatment of a wide range of thrombotic 
diseases compared with the conventional antithrombotic therapies. In this 
presentation, the synthesis and SAR of a series of potent and selective 1,2-cis cyclic 
diamide-based fXa inhibitors (1) will be disclosed.  

 



 

 

  
 

MEDI 394 Structure-activity relationships of anthranilamide-based factor Xa 
inhibitors containing piperidinone and pyridinone P4 moieties  
James R. Corte1, Tianan Fang1, Donald J. P. Pinto1, Wei Han1, Zilun Hu1, Xiang-Jun 
Jiang1, Yun-Long Li1, Alan R. Rendina1, Joseph M. Luettgen1, Pancras C. Wong1, Kan 
He1, Chong-Hwan Chang1, Daniel L. Cheney1, Robert M. Knabb1, Ruth R. Wexler1, 
Patrick Y. S. Lam1, Jolicia F. Gauuan2, Mark Hadden2, and Darren Orton2. (1) Bristol-
Myers Squibb Pharmaceutical Research Institute, P.O. Box 5400, Princeton, NJ 
08543-5400, james.corte@bms.com, (2) Albany Molecular Research, Inc  

Due to the limitations with current anticoagulant therapies such as heparin and 
warfarin, there is a need for safer, oral anticoagulants for the prevention and 
treatment of thrombotic diseases. One approach to address this unmet medical need 
has focused on selective factor Xa inhibitors. Previously, we have described the 
discovery of razaxaban; an orally bioavailable small molecule factor Xa inhibitor 
which resulted from the pyrazole 5-carboxamide chemotype. We have also described 
our efforts to identify structurally diverse back-up candidates which resulted in the 
identification of a very potent series containing a bicyclic dihydropyrazolopyridinone 
scaffold. Optimization of this series employing both neutral P1 and P4 groups 
culminated in the discovery of apixaban, with an improved pharmacokinetic profile 
owing to the P4 phenyl piperidinone moiety. Recently, we have found that 
introduction of the phenyl piperidinone and related P4 moieties into a series of 
anthranilamide-based factor Xa inhibitors resulted in potent, selective and orally 
bioavailable inhibitors of factor Xa. Herein, we describe the synthesis and SAR of this 
series of anthranilamide inhibitors.  

 
MEDI 395 Aminomethyl pyrrolidine as a novel scaffold for FXa inhibitors  
Yan Shi, Jing Zhang, Philip D. Stein, Ying Wang, Lawrence Kennedy, Stephen P. 
O'Connor, Saleem Ahmad, Wei Han, Zilun Hu, Doree Sitkoff, Patrick Y. S. Lam, 
Karnail Atwal, Jeff A. Robl, Eddie C-K. Liu, Karen S. Hartl, Steven M. Seiler, Ruth R. 
Wexler, and Robert Zahler, Bristol-Myers Squibb Pharmaceutical Research Institute, 
P. O. Box 5400, Princeton, NJ 08543, Fax: 609-818-3450, yan.shi@bms.com  

Factor Xa (FXa) is an important target for the design of new antithrombotics. 
Selective FXa inhibitors effectively block coagulation since FXa is positioned at the 
start of the common pathway of the extrinsic and intrinsic coagulation systems.  We 
have been interested in the development of selective and orally active FXa 
inhibitors.  In this poster, the design and synthesis of a novel series of FXa inhibitors 
with an aminomethyl pyrrolidine scaffold will be presented.  The SAR and FXa 
binding models of these inhibitors will also be discussed.    

 

 

 

 



 

 

 

MEDI 396 Synthesis of muraglitazar 12-carboxylic acid metabolite  
Yande Huang1, Donglu Zhang2, and Venkatapuram Palaniswamy1. (1) Analytical 
Reseach and Development, Bristol-Myers Squibb Co, New Brunswick, NJ 08903, 
yande.huang@bms.com, (2) Pharmaceutical Candidate Optimization, Bristol-Myers 
Squibb Co  

Muraglitazar is a dual PPAR α/γ activator which is being developed for the treatment 
of type 2 diabetes. Following oral administration of muraglitazar to humans, the 
major portion of the active ingredient is excreted in feces as oxidative metabolites 
resulting from hydroxylation, O-demethylation, O-dealkylation, and oxazole-ring 
opening. During LC/MS analysis, one minor metabolite showed a molecular ion at 
m/z 547 and fragment ions at m/z 322 and 216, which is consistent with 
dioxygenation with subsequent dehydrogenation of muraglitazar. One possible 
structure for this metabolite was proposed to be muraglitazar 12-carboxylic acid (1). 
In order to confirm the structure, 1 was synthesized via two-step direct oxidation of 
muraglitazar using o-iodoxy benzoic acid (IBX). This synthetic standard showed the 
same HPLC retention time and mass spectral properties as the human metabolite. 
This presentation will focus on the approaches toward the synthesis of 1 and the 
mechanism of its formation.  

 

 
MEDI 397 3-Phosphinoylpropionic acid inhibitors of Thrombin Activatable 
Fibrinolysis Inhibitor (TAFI) 1: Design, synthesis and biological activity  
Kumar Emayan1, Shendong Yuan2, Imadul Islam2, Paul M. Hrvatin2, Christopher 
West1, Zheng Chang1, Judi Bryant3, Kieu Chu1, Drew Sukovich1, and Brad O. 
Buckman1. (1) Berlex Biosciences, 2600 Hilltop Dr, Richmond, CA 94804, 
kumar_emayan@berlex.com, (2) Department of Chemistry, Berlex Biosciences, (3) 
Department Of Chemistry, Berlex Biosciences  

TAFI is a plasma circulating procarboxypeptidase that is activated by the 
thrombomodulin/thrombin complex. Activated TAFI inhibits amplification of plasmin 
production at the clot surface by removing C-terminal lysine and arginine residues 
from partially degraded fibrin, thus slowing fibrinolysis. Inhibition of TAFI is a 
mechanism to enhance fibrinolysis without direct effects on coagulation factors or 
platelets. The design, optimization, synthesis, potency, and selectivity of potent, 
novel 3-phosphinoylpropionic acid TAFI inhibitors will be presented.  

 
 
 
 
 



 

 

 
MEDI 398 3-Phosphinoylpropionic acid inhibitors of Thrombin Activatable 
Fibrinolysis Inhibitor (TAFI) 2: In vitro and in vivo evaluation  
Shendong Yuan1, Kumar Emayan1, Imadul Islam1, Paul M. Hrvatin1, Christopher 
West1, Zheng Chang1, Judi Bryant2, Kieu Chu1, Drew Sukovich1, John Morser1, Bill 
Dole1, Mariko Nagashima1, Ron Vergona1, Kathy White1, Jim Wang1, Valdeci 
DaCunha1, John Vincelette1, Kohichi Kawai1, Lei Zhao1, and Brad O. Buckman1. (1) 
Department of Chemistry, Berlex Biosciences, 2600 Hilltop Dr, Richmond, CA 94804, 
Fax: 510-669-4310, brad_buckman@berlex.com, (2) Department Of Chemistry, 
Berlex Biosciences  

TAFI is a plasma circulating procarboxypeptidase that is activated by the 
thrombomodulin/thrombin complex. Activated TAFI inhibits amplification of plasmin 
production at the clot surface by removing C-terminal lysine and arginine residues 
from partially degraded fibrin, thus slowing fibrinolysis. Inhibition of TAFI is a 
mechanism to enhance fibrinolysis without direct effects on coagulation factors or 
platelets. The in vitro and in vivo evaluation of potent, novel 3-phosphinoylpropionic 
acid TAFI inhibitors showing that they enhance fibrinolysis will be presented.  

 
MEDI 399 3-Phosphinoylpropionic acid inhibitors of Thrombin Activatable 
Fibrinolysis Inhibitor (TAFI) 3: Crystal structure of 3-phosphinoylpropionic 
acid inhibitors bound to carboxypeptidase B  
Marc Adler1, Marc Whitlow1, Shendong Yuan1, Kumar Emayan1, Imadul Islam1, Paul 
M. Hrvatin1, Christopher West1, Zheng Chang1, Judi Bryant2, Brent Larson1, and Brad 
O. Buckman1. (1) Department of Chemistry, Berlex Biosciences, 2600 Hilltop Dr, 
Richmond, CA 94804, Fax: 510-669-4310, brad_buckman@berlex.com, (2) 
Department Of Chemistry, Berlex Biosciences  

TAFI is a plasma circulating procarboxypeptidase that is activated by the 
thrombomodulin/thrombin complex. Activated TAFI inhibits amplification of plasmin 
production at the clot surface by removing C-terminal lysine and arginine residues 
from partially degraded fibrin, thus slowing fibrinolysis. Inhibition of TAFI is a 
mechanism to enhance fibrinolysis without direct effects on coagulation factors or 
platelets. The enzyme/inhibitor complex structures of potent 3-phosphinoylpropionic 
acid TAFI inhibitors bound to an activated porcine pancreatic carboxypeptidase B will 
be presented.  

 
MEDI 400 Hit to lead discovery of potent 11b-HSD1 inhibitors  
Ravi Kurukulasuriya1, Vince S. C. Yeh1, William J. Chiou1, Steven Fung2, Jiahong 
Wang2, Hing L. Sham1, and James T. Link1. (1) Global Pharmaceutical Research and 
Development, Abbott Laboratories, 100 Abbott Park Road, Abbott Park, IL 60064-
6098, Ravi.Kurukulasuriya@abbott.com, (2) Metabolic Disease Research, GPRD, 
Abbott Laboratories  

11b-HSD1 inhibitors have been of interest as a therapeutic intervention for 
symptoms of metabolic syndrome including visceral adiposity, hyperglycemia and 
adverse cardiovascular events such as hypertension and artherosclerosis. A high 
throughput screen (HTS) of the Abbott library of compounds for potential 11b-HSD1 
inhibitors revealed several cyclic and acyclic compounds bearing a central amide 
moiety showing low micromolar potency for the enzyme. The paper describes the hit 



 

 

to lead effort towards the discovery of potent and selective 11b-HSD1 inhibitors 
based on the HTS hits.  

 
MEDI 401 Discovery of anilinothiazolone analogs as 11beta-HSD1 inhibitors  
Chester Yuan1, David J. St. Jean Jr.1, Qingyian Liu1, Lynn Cai1, Aiwen Li1, Nianhe 
Han1, Ben Askew1, Randall Hungate1, Lars Johansson2, Lars Tedenborg2, David 
Pyring2, Meredith Williams2, Minghan Wang3, Clarence Hale3, Jiandong Zhang4, 
Steven Jordan4, Michael Bartberger4, Yaxiong Sun4, Maurice Emery5, and Christopher 
H. Fotsch1. (1) Department of Chemistry Research & Discovery, Amgen Inc, One 
Amgen Center Drive, MS 29-2-C, Thousand Oaks, CA 91320, Fax: 805-480-3016, 
cyuan@amgen.com, gcai@amgen.com, (2) Biovitrum AB, (3) Department of 
Metabolic disorders, Amgen Inc, (4) Department of Molecular Structure, Amgen Inc, 
(5) PKDM, Amgen Inc  

11beta-Hydroxysteroid dehydrogenase type 1 (11beta-HSD1) catalyzes the inter-
conversion of inactive cortisone to active cortisol. Increased adipocyte 11beta-HSD1 
activity may be a common molecular etiology for visceral obesity and the metabolic 
syndrome. Therefore, inhibition of 11beta-HSD1 might be useful drugs for treating 
diabetes and other metabolic disorders. In this poster, we will report our discovery of 
a series of anilinothiazolone compounds as potent and selective 11beta-HSD1 
inhibitors. Details on the syntheses, structure activity relationships and 
pharmacokinetic profiles of these 11beta-HSD1 inhibitors will be reported.  

 

 
MEDI 402 Discovery of potent and selective 11ß-HSD-1 inhibitors  
Jyoti R. Patel1, Qi Shuai1, Jurgen Dinges1, Martin Winn2, Marina Pliushchev1, Steven 
Fung2, Katina Monzon2, Jiahong Wang2, William J. Chiou2, Liping Pan2, Kenton 
Longenecker3, Hing Sham1, Peer Jacobson1, and J. T. Link2. (1) Target and Lead 
Discovery, GPRD, Abbott Laboratories, 100 Abbott Park Road, Abbott Park, IL 60064, 
jyoti.patel@abbott.com, (2) Metabolic Disease Research, GPRD, Abbott Laboratories, 
(3) Structural Biology, GPRD, Abbott Laboratories  

11ß-HSD-1 (11ß-hydroxysteroid dehydrogenase type I) is a microsomal enzyme that 
belongs to the short-chain alcohol dehydrogenase superfamily. It is highly expressed 
in liver and adipose tissues. 11ß-HSD-1 amplifies glucocoticoid (GR) action via the 
conversion of GR inactive cortisone to GR active cortisol and acts as a reductase in 
vivo. The hypotheses that inhibition of 11ß-HSD-1 mediated glucocorticoid 
amplification increases glucose and lipid metabolism is supported by experiments in 
rodents. 11ß-HSD-1 knock out mice show improved lipid profiles and hepatic insulin 
sensitivity.  

We will discuss synthesis and SAR of a potent and selective novel series of small 
molecule inhibitors of 11ß-HSD-1. The compounds were screened in human, mouse 
and rat 11ß-HSD-1 and 11ß-HSD-2 enzymatic assays. PK, metabolism and ex vivo 
Pharmacodynamic data for representative compounds will also be presented.  



 

 

 
MEDI 403 Discovery and SAR of novel 11ß-hydroxysteroid dehydrogenase 
type I inhibitors  
Qi Shuai1, Jyoti R. Patel1, Jeffrey J. Rohde1, Marina Pliushchev1, Jurgen Dinges1, 
Steven Fung2, Katina Monzon2, Jiahong Wang2, Liping Pan2, Hing Sham1, Peer 
Jacobson1, and J. T. Link2. (1) Target and Lead Discovery, GPRD, Abbott 
Laboratories, 100 Abbott Park Rd., Abbott Park, IL 60064, (2) Metabolic Disease 
Research, GPRD, Abbott Laboratories  

11ß-HSD 1 (11ß-hydroxysteroid dehydrogenase type I) is expressed in liver, adipose 
tissue, brain and other tissues. 11ß-HSD 1 amplifies glucocoticoid action, primarily in 
liver and adipose tissues via the conversion of cortisone to cortisol. Inhibition of 11ß-
HSD 1 represents a potential treatment for diabetes and metabolic syndrome by 
repressing the regeneration of active cortisol in tissues and regulating glucocorticoid 
action.  

We will present a novel series of substituted adamantane 11ß-HSD 1 inhibitors with 
extended amide moiety. These compounds are potent and selective. We will discuss 
the synthesis, SAR, selectivity, metabolic stability and other biological data of the 
representative compounds.  

 
MEDI 404 SAR studies on a novel series of potent ACC2 inhibitors for 
treatment of obesity and type 2 diabetes  
Tianyuan Zhang1, Richard F. Clark2, Todd M. Hansen1, Zhili Xin3, Gang Liu3, Xiaojun 
Wang1, Rongqi Wang1, Heidi S. Camp4, Bruce A. Beutel5, Hing Sham6, and Yu Gui 
Gu1. (1) Abbott Laboratories, 200 Abbott Park Road, Abbott Park, IL 66064, Fax: 
847-935-0400, tianyuan.zhang@abbott.com, (2) Infectious Diseases Research, 
Abbott Laboratories, (3) Global Pharmaceutical Research and Development, Abbott 
Laboratories, (4) Metabolic Disease Research, Abbott Laboratories, Global 
Pharmaceutical Research Division, (5) Dept. 47P, Bldg. AP52, Abbott Laboratories, 
(6) Target and Lead Discovery, GPRD, Abbott Laboratories  

The obesity epidemic in the United States is linked to an alarming rise in the 
prevalence of metabolic syndrome. Metabolic syndrome is a common clinical disorder 
characterized by a cluster of risk factors (abdominal obesity, insulin resistance, 
hypertension, dyslipidaemia) that together increase the risk of coronary heart 
disease and type 2 diabetes. Acetyl-CoA carboxylases (ACCs) are metabolic enzymes 
critical to the regulation of lipid metabolism. The inhibition of these enzymes is 
gaining recognition as a potentially promising therapeutic modality for treatment of 
the comorbidities associated with metabolic syndrome including type 2 diabetes and 
obesity. This presentation highlights the successful optimization of High-throughput 
screening hit A-80040 (1) which has resulted in the identification of a potent, 
selective series of small molecule inhibitors of ACC2.  

 



 

 

 
MEDI 405 Tetrahydroquinolines as novel cannabinoid-1 receptor 
antagonists  
Chongqing Sun1, Doree Sitkoff2, Yanting Huang1, Yan Zhou1, Zhengxiang Gu1, 
Natesan Murugesan1, Liya Kang3, Yifan Yang3, RoseAnn Baska3, Mary Jane Cullen3, 
MaryAnn Pelleymounter3, Paul Stetsko4, Olafur Gudmunsson4, Oliver Flint5, Susan 
Johngher4, Steven Wu4, Kamelia Behnia4, Kenneth Carlson3, and William R. Ewing1. 
(1) Discovery Chemistry, Bristol-Myers Squibb Company, P. O. Box 5400, Princeton, 
NJ 08543-5400, Fax: 609-818-3550, chongqing.sun@bms.com, (2) Computer-
Assisted Drug Design, Bristol-Myers Squibb, (3) Metabolic Diseases Biology, Bristol-
Myers Squibb Company, (4) Preclinical Candidate Optimization, Bristol-Myers Squibb 
Company, (5) Drug Safety Evaluation, Bristol-Myers Squibb Company  

Cannabinoid-1 (CB1) receptors are highly expressed in the CNS where they have 
been demonstrated to mediate the orexigenic actions of endogenous cannabinoids. 
CB1 receptors are also expressed in adipose tissues and in the liver, where they are 
believed to mediate the metabolic effects of endogenous cannabinoids. Genetic 
deletion of the receptor or pharmacologic blockade with antagonists results in 
hypophagia and decreased body weight in animal models. Administration of small 
molecule CB1 antagonists to human subjects results in decreased body weight and a 
reduction in waist circumference.    

Our interest in the discovery and development of novel anti-obesity agents prompted 
us to search for novel chemical leads from the BMS compound collection. Using 
virtual screening techniques, we identified a novel series of CB1 antagonists 
containing a tetrahydroquinoline (THQ) core (1). Optimization studies were 
conducted to generate highly potent and selective CB1 antagonists which show 
efficacy in rodent feeding models. The SAR studies and biological activities of THQ 
based CB1 antagonists will be presented.  

  
 

MEDI 406 Design, SAR and in vivo evaluation of 5-HT2C receptor agonists 
for the treatment of obesity  
Dean A. Wacker1, Jeffrey G. Varnes1, Keith J. Miller2, Thao Ung2, Ginger Wu2, Chen-
Pin Hung2, Sarah Malmstrom3, Ge Zhang3, Eva Otanyi2, William J. Keim2, Mary Jane 
Cullen2, Kenneth W. Rohrbach2, Qu Qinling4, Rangaraj Narayanan4, Karen Rossi5, 
Mary Ann Pelleymounter2, and Jeffrey A. Robl1. (1) Discovery Chemistry, Bristol-
Myers Squibb Company, P.O. Box 5400, Princeton, NJ 08543-5400, Fax: 609-818-
3331, (2) Discovery Biology, Bristol-Myers Squibb Company, (3) Leads Evaluation, 
Bristol-Myers Squibb Company, (4) Preclinical Optimization, Bristol-Myers Squibb 
Company, (5) Computer-Assisted Drug Design, Bristol-Myers Squibb Company  

Several serotonin receptors have been implicated in the regulation of appetite; 
however, most evidence supports 5-HT2C as a primary contributor. Both preclinical 
animal models and short human trials have provided evidence that 5-HT2C receptor 
agonism reduces food intake and body weight. A challenge has been to identify 
compounds that are selective over the homologous 5-HT2A and 5-HT2B receptors to 
eliminate the unwanted side-effects of hallucinogenesis and valvular hypertrophy 
associated with these receptors. Our efforts have focused on discovering new 
structural motifs that retain 5-HT2C potency but increase selectivity over the 



 

 

homologous serotonin receptors. These efforts have led to the identification of potent 
and selective 5-HT2C receptor agonists. The functional agonists have good 
bioavailability and are efficacious in both acute feeding and chronic weight reduction 
models in rats.  

 
MEDI 407 Design and synthesis of potent and selective 5-HT2c receptor 
agonists  
Guohua Zhao, Chet Y. Kwon, Sharon N. Bisaha, Philip D. Stein, Chen-Pin Hung, 
Ginger Wu, Thao Ung, Xueying Cao, Keith J. Miller, Sarah Malmstrom, Ge Zhang, Eva 
Otanyi, William J. Keim, Mary Jane Cullen, Kenneth W. Rohrbach, Jinping Gan, Mary 
Ann Pelleymounter, and Jeffrey A. Robl, Bristol-Myers Squibb Pharmaceutical 
Research Institute, Bristol-Myers Squibb Company, Princeton, NJ 08543-5400, 
zhaog@bms.com  

Serotonin (5-HT) plays an integral role in a broad range of cardiovascular, metabolic, 
and central nervous system pharmacological pathways. Of the 14 known 5-HT 
receptor subtypes, the 5-HT2C receptor in particular has been implicated as a critical 
regulator of appetite. Small molecule activation of the 5-HT2C receptor has been 
shown to affect food intake and regulate body weight gain in rodent models and 
more recently in human clinical trials. Therefore, 5-HT2C agonism has the potential 
to be a valuable therapy for obesity. The synthesis and structure-activity 
relationships of a series of novel tetrahydropyrazinoisoquinolinone 5-HT2C receptor 
agonists are presented. Several members of this series were identified as potent 5-
HT2C receptor agonists with high functional selectivity against the 5-HT2A and 5-
HT2B receptors.  

 

 
MEDI 408 Synthesis and biological evaluation of dihydroquinazolinones as 
potent and selective 5-HT2C receptor agonists  
Saleem Ahmad1, Khehyong Ngu2, Keith Miller3, Ginger Wu3, Chen-pin Hung3, Sarah 
Malmstrom4, Ge Zhang3, Eva Otanyi3, William J. Keim3, Mary Jane Cullen3, Kenneth 
W. Rohrbach3, Michael Thomas3, Jinping Gan3, Rangaraj Narayanan3, Mary Ann 
Pelleymounter3, and Jeffrey Robl3. (1) Bristol-Myers Squibb Pharmaceutical Research 
Institute, P. O. Box 4000, Princeton, NJ 08543-4000, saleem.ahmad@bms.com, (2) 
Department of Discovery Chemistry, Bristol-Myers Squibb Pharmaceutical Research 
Institute, (3) (4) Leads Evaluation, Bristol-Myers Squibb Company  

There is a considerable amount of data that supports the involvement of the 5-HT2C 
receptor in obesity. Agonists of 5-HT2C have been shown to suppress appetite and 
reduce body weight in animal models as well as in human clinical trials. However, 
agonism of the related 5-HT2B receptor has been associated with heart valve 
hypertrophy and agonists of the 5-HT2A receptor can be vasocostrictive and inflict 
undesirable CNS effects. This poster will outline synthesis and biological evaluation of 
a series of novel and highly selective 5-HT2C agonists derived from a 



 

 

dihydroquinazolinone core. A summary of SAR, leading to the identification of several 
compounds with potent in vitro 5-HT2C agonist activity and no detectable agonism at 
the 5-HT2B and 5-HT2A receptors at 10 micro M, will be presented. Furthermore, 
results of evaluation of select analogs in in vivo studies (in rats) demonstrating 
feeding reduction and weight loss will be described.  

 
MEDI 409 The synthesis and SAR of MC4R agonists for the treatment of 
obesity  
Iyassu K. Sebhat1, Yingjie Lai1, Khaled Barakat1, Rui Tang2, Rubana N. Kalyani2, 
Auruwan Vongs2, Tanya MacNeil2, David H. Weinberg2, Tung M. Fong2, Lex Van der 
Ploeg3, Arthur A. Patchett1, Matthew J. Wyvratt1, and Ravi P. Nargund1. (1) 
Department of Medicinal Chemistry, Merck & Co., Inc, PO Box, 2000, Rahway, NJ 
07065, Iyassu_sebhat@merck.com, (2) Department of Metabolic Disorders, Merck & 
Co., Inc, (3) MRL Boston Directorate, Merck & Co., Inc  

MC4R is widely expressed in the hypothalamus. A significant amount of evidence 
points to the role of the receptor in feeding behavior. Efforts have been mounted by 
various research groups to identify suitable agonists of the receptor as treatments 
for obesity. In recent years, small molecule agonists have been reported. Many of 
the more selective have been based on the structures of compound reported by our 
laboratories in 2004/2005. Our group and others have undertaken a substantial 
amount of SAR about the core of these compounds. This poster outlines SAR about 
the metabolically labile piperidine 4-alkyl substituent, work that ultimately 
determined that the cyclohexane moiety maintained optimal potency but that other 
substituents allow for structural variation while maintaining good activity. The work 
was carried out in three distinct series: nitriles, tetrazoles and amides. In all series, 
flexible methodologies were developed allowing for rapid variation of the alkyl 
subunit.  

 
MEDI 410 Microwave assisted synthesis of thiazolo-, isothiazolo-, imidazolo-
, and pyrimido-pyrimidinones as novel MCH1R antagonists  
Rui Zhang1, Rachael C. Hunter1, and Tao Guo2. (1) Department of Chemistry, 
Pharmacopeia, Inc, P.O. Box 5350, Princeton, NJ 08543, Fax: 609-452-3699, 
rzhang@pcop.com, (2) Pharmacopeia Drug Discovery, Inc  

An efficient microwave assisted condensation of heteroarylamines with 3-
dimethylamino-2-aryl-propenoates has been developed to synthesize various fused 
bi-heterocyclic compounds including thiazolo-, isothiazolo-, imidazolo-, and pyrimido-
pyrimidinones as novel MCH1R antagonists.  

 

 
 



 

 

 
MEDI 411 Design and synthesis of orally efficacious piperidine-based 
melanin-concentrating hormone receptor 1 antagonists  
Wen-lian Wu1, Duane A Burnett1, Mary Ann Caplen1, Martin S Domalski1, Chad 
Bennett1, Richard Spring1, Li Qiang1, Thavalakulamgara K Sasikumar1, William J 
Greenlee1, Brian E Hawes2, Kim O'Neill2, Blair Weig2, Brian Spar2, Daniel Weston2, 
and Timothy Kowalski2. (1) Chemical Research, Schering Plough Research Institute, 
2015 Galloping Hill Road, Kenilworth, NJ 07033, Fax: 908-740-7152, wen-
lian.wu@spcorp.com, (2) Biological Research, Schering Plough Research Institute  

Melanin-concentrating hormone, a cyclic 19-amin-acid neuropeptide, has been 
regarded as an appetite-stimulating agent in the past decade. The recent discovery 
of G-protein-coupled MCH receptor 1 (MCH R1) has prompted much interest in 
developing MCH receptor 1 antagonists for the treatment of obesity. Two types of 
piperidine-based melanin-concentrating hormone receptor 1 antagonists, I and II, 
have been designed, using isosteric replacement, from in-house lead compounds. 
The structure-activity relationships were investigated to generate very potent 
(single-digit nanomolar Ki) and selective MCH R1 antagonists. Several benzimidazole 
analogs (compound I) showed excellent pharmacokinetic properties, ex vivo binding 
profiles and in vivo efficacy in rodent obesity model.  

 

 
 
 
 

 
MEDI 412 Regioisomeric bicyclo[3.1.0]hexyl urea MCH-R1 antagonists: 
Addressing the fragmentation issues of bicyclohexyl ureas  
Mark D. McBriar1, Ruo Xu1, John W. Clader1, Brian E. Hawes2, Kim O'Neill2, Daniel 
Weston3, and Kathleen Cox3. (1) CV/CNS Chemical Research, Schering-Plough 
Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033-0539, Fax: 908-
740-7152, mark.mcbriar@spcorp.com, (2) CV/Metabolic Diseases Research, 
Schering-Plough Research Institute, (3) Drug Metabolism and Pharmacokinetics, 
Schering-Plough Research Institute  

Melanin-concentrating hormone receptor-1 (MCH-R1) antagonists have shown 
promise as antiobesity agents. We recently reported the novel bicyclo[3.1.0]hexyl 
urea as a scaffold upon which MCH-R1 antagonists have been designed. One issue 
regarding this scaffold was acid-induced fragmentation followed by oxidation to form 
a biaryl derivative along with an alkyl-aryl urea. The degree of fragmentation was 
dependent on the nature of the terminal aryl substituent of the parent, and was not 



 

 

observed in all cases. To address this issue, a regioisomeric bicyclohexyl series (I) 
was designed which would alleviate the potential for fragmentation. The synthesis 
and stability of this regioisomeric or “cross-conjugated” series will be discussed along 
with the properties of these compounds in the context of MCH-R1 antagonism.  

 

 
MEDI 413 MCH receptor-1 antagonists for the treatment of obesity  
Anthony L Handlon, Kamal A Al-Barazanji, Kevin K Barvian, Andrew J Carpenter, 
Joel P Cooper, Aaron S Goetz, Gary M Green, Yu C Guo, Donald L Hertzog, Clifton E 
Hyman, Gregory E Peckham, Jason D Speake, Francis X Tavares, and Hui-qiang 
Zhou, Medicinal Chemistry, GlaxoSmithKline, PO Box 13398, Research Triangle Park, 
NC 27709-3398, Fax: 919-315-0430, tony.l.handlon@gsk.com  

Melanin-concentrating hormone receptor (MCHR-1) has emerged as an exciting drug 
target for the treatment of obesity. MCHR-1 has been localized to areas of the brain 
that coordinate feeding behavior. In rodents, high MCH activity leads to increased 
food consumption, obesity and insulin resistance. Animals that lack MCH consume 
less food and have enhanced metabolic rate compared to controls. While the role of 
MCH in human food consumption and obesity is less clear, the current hypothesis is 
that an MCH receptor antagonist will allow obese patients to lose weight safely. We 
have shown that GW803430 (IC50 = 0.6 nM) causes dose-dependent weight loss in 
obese mice. In this paper we will explore analogues of GW803430X in which the 
basicity of the amine substituent has been attenuated or eliminated. The resulting 
SAR challenges the rule that a basic amine moiety is required for high functional 
activity at the receptor.  

 



 

 

 
MEDI 414 Novel cyclic lactam α-MSH analogs as potent and selective hMC3R 
agonists and antagonists, and hMC1R antagonists  
Alexander V. Mayorov1, Minying Cai1, So-Yeop Han2, Bahar Tan1, April R. Van 
Scoy1, Matthew Dedek1, Erin S. Palmer1, Dev Trivedi1, and Victor J. Hruby1. (1) 
Department of Chemistry, University of Arizona, 1306 E. University, Tucson, AZ 
85721, Fax: 520-621-8407, amayorov@email.arizona.edu, (2) Department of 
Chemistry and Division of Molecular Life Sciences, Ewha Womans University  

The effects of the linker arm rigidity and size on melanocortin receptor selectivity 
was explored in a series of tetra- and pentapeptides using cyclic lactam α-MSH 
template c[CO-R-CO-Xaa6-D-Phe7/D-Nal(2')7-Arg8-Trp9-Lys10]-NH2 (Xaa6 = His, Pro, 
Nle, or none). A variety of dicarboxylic acid linkers introduced between the α-amino 
group of the residue 6 and the ε-amino group of Lys10 lead to high affinity, receptor 
selective hMC1R and hMC3R antagonists, as well as several nanomolar range hMC3R 
selective agonists. In the D-Phe7 series, employment of various aliphatic and 
aromatic linkers resulted in hMC3R selective (up to 370-fold) nanomolar range (EC50 
= 27-95 nM) agonists. His6 analogues containing highly conformationally constrained 
hydrophobic linkers (m- and p-phthalic acids) were found to be selective high affinity 
hMC1R antagonists (IC50 = 7 and 4 nM, respectively), whereas, in the Pro6, D-
Nal(2')7 series, several nanomolar range (IC50 = 12-32 nM) and selective hMC3R 
antagonists were discovered. The Nle6 peptides exhibited the tendency toward 
hMC3R/hMC5R antagonist activities, which was observed earlier in cyclic analogues 
of γ-MSH. These newly developed melanotropins will serve as critical biochemical 
tools for elucidating the full spectrum of functions performed by the physiologically 
important melanocortin-1 and -3 receptors.  

 
MEDI 415 Cyclopropylglycine amide derivatives as potent DPP-IV inhibitors 
for the treatment of diabetes  
Abraham Thomas, Ashok Kadam, Mangesh Pawar, Daisy Shah, Kanthikiran 
Varanasi, Anupindi Raghuram, Shridhar Narayanan, and Swaroop V. Vakkalanka, 
Discovery Research, Glenmark Pharmaceuticals Ltd, Plot # A-607, MIDC Mahape, 
Navi Mumbai 400 709, India, Fax: 91-22-27780376, 
abraham_thomas@glenmarkpharma.com  

DPP-IV inhibitors have gained prominence as therapy for diabetes by improving 
glucose tolerance and having the potential for promoting β-cell neogenesis. Inhibition 
of DPP-IV results in an increase in GLP-1 and insulin levels only in the presence of a 
glucose load. We present here a series of orally available 2-substituted 
cyclopropylglycine amides that are potent DPP-IV inhibitors in both in vitro and in 
vivo assays. One of the selected analogues showed an IC50 of 2.49 nM in human 
recombinant enzyme assay and was highly specific for DPP-IV. In an OGTT in mice 
the compound administered orally at a dose of 3 mg/kg produced a 53% reduction in 
glucose excursion. The compound exhibited a favorable pharmacokinetic profile with 
an absolute oral bioavailability of 74.17 %. The synthesis and SAR of this series of 
compounds will be discussed.  

 
 
 
 



 

 

 
MEDI 416 3-[2-((2S)-2-Cyano-pyrrolidin-1-yl)-2-oxo-ethylamino]-3-methyl-
butyramide analogs as DPP-IV inhibitors for the treatment of type-II 
diabetes  
Hsing-Pang Hsieh, Mohane S. Coumar, Chung-Nien chang, Ssu-Hui Wu, Xin Chen, 
Chiung-Tong Chen, and Weir-Torn Jiaang, Division of Biotechnology and 
Pharmaceutical Research, National Health Research Institutes, 7F, 35, Keyan Road, 
Zhunan Town, Miaoli County 350, Taiwan, Fax: 886-37-586-401, 
hphsieh@nhri.org.tw, mohane@nhri.org.tw  

Dipeptidyl peptidase IV (DPP-IV) inhibition with small molecules is an emerging new 
treatment for type II diabetes. DPP-IV rapidly inactivates glucagon-like peptide-1 
(GLP-1), a hormone secreted by intestinal L-cells in response to food intake. The 
active form of GLP-1 stimulates insulin release, thus DPP-IV inhibition slows down 
GLP-1 inactivation and improves glucose tolerance.  

 

Based on the structures of clinical candidates NVP-DPP728 (1) and NVP-LAF237 (2), 
we have designed a series of DPP-IV inhibitors. We retained the (2S)-
cyanopyrrolidine in the P1 site and modified the P2 site amine by linking it to various 
substituted anilines, benzylamines and phenyl ethylamines through a 3-carbon 
linker. Many of the newly synthesized compounds showed in vitro DPP-IV inhibition 
with IC50 values in 100-300 nM range. 1G-276 and 1G-269, which showed 
improved glucose tolerance after an oral glucose challenge in Wistar rats and plasma 
DPP-IV inhibition on oral administration in mice, were identified as potential 
candidates for further development.  

 
MEDI 417 Synthesis and the structure-activity relationships of cyclohexene-
constrained phyenethylamine as Dipeptidyl Peptidase IV inhibitor  
Xiaofeng Li1, Zhonghua Pei1, Thomas W. von Geldern1, David J. Madar1, Kenton 
Longenecker2, Hong Yong1, Thomas H. Lubben1, Kent D. Stewart1, Stephen J. 
Ballaron1, Michael A. Stashko1, Amanda K. Mika1, David W. A. Beno1, Glenn A. 
Reinhart1, Anita J. Kempf-Grote1, Hing L. Sham1, and James M. Trevillyan1. (1) 
Metabolic Disease Research, Abbott Laboratories, 100 Abbott Park Rd., Abbott Park, 
IL 60064, Fax: 847-938-1674, xiaofeng.li@abbott.com, (2) Structural Biology, 
GPRD, Abbott Laboratories  



 

 

Dipeptidyl peptidase (DPPIV) is a widely distributed serine protease which degrades 
active glucagon-like peptide-1 (GLP-1 (7-36)) to inactive GLP-1 (9-36). GLP-1 is a 
gut hormone that stimulates glucose-dependent insulin secretion and inhibits 
glucagon secretion. Blockade of GLP-1 degradation through inhibition of DPPIV 
improves glucose tolerance with minimal risk of hypoglycemia, and has become a 
potentially useful therapy for type II diabetes. We have identified a cyclohexene-
constrained phenethylamine hit by high-throughput screening of human DPPIV. 
Extensive optimization of this lead led to a series of compounds that are highly 
potent against DPPIV, and selective against other closely related proteases. 
Optimization of physiochemical and pharmacokinetic properties eventually led to the 
identification of the development candidate ABT-341. In this poster, details of the 
synthesis, optimization and SAR of the cyclohexene-constrained phenethylamines will 
be described.  

 
MEDI 418 Potent inhibitors of DPP-IV: 2-cyano-4-fluoro-1-
thiovalylpyrrolidine analogs  
Steven M. Reister1, Curt D. Haffner1, Darryl L. McDougald1, Brian D. Thompson1, 
Christopher Conlee1, Jing Fang1, Jonathan Bass1, James M. Lenhard2, Dallas Croom2, 
Melissa B. Secosky-Chang3, Thaddeus Tomaszek3, Donovan McConn4, Kevin Wells-
Knecht4, and Paul R. Johnson5. (1) Department of Medicinal Chemistry, 
GlaxoSmithKline, 5 Moore Drive, Research Triangle Park, NC 27709, 
steven.m.reister@gsk.com, (2) Department on Metabolic Diseases, GlaxoSmithkline, 
(3) Screening and Compound Profiling, GlaxoSmithkline, (4) Drug Metabolism and 
Pharmacokinetics, GlaxoSmithkline, (5) Pharmaceutical Development/Physical 
Properties and Developability, GlaxoSmithkline  

Dipeptidyl peptidase IV (DPP-IV) is a widely expressed serine exopepidase. DPP-IV is 
responsible for the rapid inactivation of the incretins glucagon-like peptide 1(GLP-1) 
and glucose-dependent inhibitory polypeptide (GIP). It has been shown that 
extending the duration of action of GLP-1 will stimulate insulin secretion, inhibit 
glucagon release, slow gastric emptying, and promote ß-cell recovery. Therefore 
inhibition of DPP-IV represents a novel therapy for type 2 diabetes by extending the 
t1/2 of GLP-1 in vivo. Numerous small molecule oral DPP-IV inhibitors have been 
reported and several have achieved a positive proof of concept in a clinical setting. 
Described is the synthesis and biological evaluation for several 2-cyano-4-fluoro-1-
thiovalylpyrrolidine analogues as DPP-IV inhibitors.  

 
MEDI 419 Discovery of indazole derivatives as potent leukotriene A4 
hydrolase inhibitors  
Lei Zhao1, Bjorn Mamat2, Rama Mishra1, Guðrún Halldórsdóttir2, Heiða 
Sigþórsdóttir2, Thorkell Andression2, David Zembower1, Mark Gurney2, Jasbir Singh1, 
and Vincent Sandanayaka1. (1) deCODE chemistry, Inc, 2501 Davey Road, 
Woodridge, IL 60517, lzhao@decode.com, (2) deCODE genetics, Inc  

Arterial inflammation has been implicated as a major contributer to heart attack and 
stroke. Based on deCODE's population genetic research, we found that the regulation 
of leukotriene biosynthetic pathway targets represents a potential strategy for 
therapeutic prevention of heart attack and stroke. The well characterized leukotriene 
A4 hydrolase (LTA4H) enzyme, which converts LTA4 to LTB4, is an attractive target 
in this context. We identified a novel series of indazole derivatives as potent LTA4H 



 

 

inhibitors through our medicinal chemistry efforts, which was substantially driven by 
high resolution co-crystal structures. We will describe the design, synthesis and 
structure-activity relationship of selected compounds in this novel series, as well as 
the unique binding mode of these molecules compared to other series using X-ray 
crystallographic data.  

 
MEDI 420 Design, synthesis, and SAR of novel leukotriene A4 hydrolase 
inhibitors containing chiral piperidine and piperazine scaffolds  
Vincent Sandanayaka1, Bjorn Mamat2, Louis Bedell1, Nikhil Bhagat1, Brian Bock1, 
Michael Krohn1, Rama Mishra1, Emmanuel Onua1, Jun Zhang1, Guðrún 
Halldórsdóttir2, Heiða Sigþórsdóttir2, Thorkell Andression2, David Zembower2, Mark 
Gurney2, and Jasbir Singh1. (1) deCODE chemistry, Inc, 2501 Davey Road, 
Woodridge, IL 60517, lbedell@decode.com, (2) deCODE genetics, Inc  

Arterial inflammation has been implicated as a contributor to risk of heart attack and 
stroke. Based on deCODE's population genetics research, we found that the 
regulation of leukotriene biosynthetic pathway targets represents a potential strategy 
for therapeutic prevention of heart attack and stroke. The well characterized 
leukotriene A4 hydrolase (LTA4H) enzyme, which converts LTA4 to LTB4, is an 
attractive target in this context. We identified a series of novel chiral piperidine and 
piperazine derivatives as potent LTA4H inhibitors through our medicinal chemistry 
efforts, which was substantially driven by high resolution co-crystal structures. We 
will describe the design, synthesis and structure-activity relationship of selected 
compounds in this series. We additionally developed a new synthetic procedure for 
rapid entry to these target molecules. We will also discuss X-ray crystallographic 
data and in vitro ADME properties for selected compounds.  

 
MEDI 421 Azabenzimidazole-aminofurazans as potent and selective Rho-
kinase inhibitors  
Robert A. Stavenger1, Dennis Lee1, Robert L. Ivy1, Weiwei Xu1, Simon F. Semus2, 
Larry J. Jolivette3, Lois L. Wright4, Ross Bentley5, Christopher P. Doe5, and Erding 
Hu6. (1) Department of Medicinal Chemistry CVU CEDD, GlaxoSmithKline, 709 
Swedeland Rd, King of Prussia, PA 19422, (2) Department of Computation and 
Structural Sciences, GlaxoSmithKline, (3) Department of Drug Metabolism and 
Pharmacokinetics CVU CEDD, GlaxoSmithKline, (4) Department of Assay 
Development and Compound Screening, GlaxoSmithKline, (5) Department of 
Investigative and Cardiac Biology CVU CEDD, GlaxoSmithKline, (6) Department of 
Vascular Biology CVU CEDD, GlaxoSmithKline  

Rho kinase (ROCK) is a Ser/Thr protein kinase which plays a central role in the 
control of smooth muscle contraction. As such, ROCK has recently become a target 
of interest for hypertension, in addition to a number of other therapeutic areas. 
Focused screening of the GSK compound collection led to the discovery of a class of 
ROCK inhibitors based on an aminofurazan scaffold. Although potent inhibition of 
ROCK was achieved, these compounds possessed modest to poor general kinase 
selectivity. As safety and tolerability would be paramount to the development of new 
anti-hypertensive agents, we sought to maximize the kinase selectivity of these 
ROCK inhibitors. Optimization of the kinase selectivity and developability parameters 
of this series of ROCK inhibitors and our view of the structural basis for the 



 

 

selectivity obtained will be presented. In addition, key pharmacokinetic and in vivo 
data in a rat hypertension model will be highlighted.  

 
MEDI 422 Potent ABCA1 elevating compounds, derivatives of tranexamic 
acid  
Dmitry Koltun1, Melanie Boze1, Bindu Joshi2, Richard Lawn2, Jia Hao3, David Lustig3, 
Kwan Leung3, and Jeff Zablocki1. (1) Department of Bioorganic Chemistry, CV 
Therapeutics, 3172 Porter Dr, Palo Alto, CA 94304, dmitry.koltun@cvt.com, (2) 
Department of Discovery Research, CV Therapeutics, (3) Department of Pre Clinical 
Development, CV Therapeutics  

Compounds that upregulate ABCA1 expression are of great medicinal interest 
because of their potential to raise HDL and slow the progression of atherosclerosis. 
Many LXR agonists promote expression of ABCA1 simultaneously with SREBP1c, the 
latter leading to elevation of triglycerides. We were able to identify a series of LXR 
agonists, derivatives of tranexamic acid, with high efficacy for ABCA1 induction. 
Initial screening hit 1 was found with EC50 of 260 nM in bDNA assay in differentiated 
THP-1 cells. It was modified to incorporate a chiral α-methyl group to afford 2 and 3, 
of which the R-isomer (2) was significantly more potent. We discovered that 
electron-withdrawing groups in the ortho-position on the benzenesulfonic acid 
portion (4 and 5) are beneficial. For example, 5 demonstrated 6.9-fold induction in 
ABCA1 message at 10 µM concentration (115% of control, T-0901317) with EC50 of 
50 nM. Compound 5 also showed selectivity for ABCA1 over SREBP1c in THP-1 and 
HepG2 cells, respectively, with EC50 of 7.5 µM for SREBP1c induction. The 
importance of this finding will be further discussed, since the lack of metabolic 
stability in the series may influence SREBP1c measurements in HepG2 cells. Details 
of Structure-Activity Relationships with respect to ABCA1 induction will also be 
presented.  

 

 
MEDI 423 Tetrahydro napthyridine as inhibitors of cholesteryl ester transfer 
protein  
Saravanan Parthasarathy, Maria-Carmen Fernandez, Ana I Mateo, Ana Escribano, 
Eva M Martin de la Nava, Xiaodong Wang, Sandra L Cockerham, Thomas P Beyer, 
Robert J Schmidt, Guoging Cao, Gregory Stephenson, and Nathan B Mantlo, 
Discovery Chemistry Research & Technology, Eli Lilly and Company, Indianapolis, IN 
46285, parthas@lilly.com  

Cholesteryl ester transfer protein (CETP) is a plasma glycoprotein that mediates the 
transfer of cholesteryl ester from high-density lipoprotein (HDL) to low-density 
lipoprotein (LDL) and very low-density lipoprotein (VLDL) with a reciprocal exchange 
of triglyceride. Recently, small-molecule CETP inhibitors have been shown to raise 
HDL cholesterol and slow the progression of atherosclerosis in animal models and 



 

 

humans. In a continuation of our effort in the atherosclerosis arena, we discovered a 
series of heteroaromatic fused piperidines as CETP inhibitors. Herein we describe our 
SAR effort for a novel series 1,5-napthyridines as CETP inhibitors, within this series 
we examined the structure-activity-relationships depicted in I . This effort lead to the 
identification of II with in vitro human plasma CETP inhibitory activity (IC50) in the 
10-8 M range. The in vitro and in vivo SAR of this series will be described.  

 

 
MEDI 424 Potent, macrocyclic motilin receptor antagonists incorporating 
new unnatural amino acids  
Eric Marsault, Kamel Benakli, Sylvie Beaubien, Carl Saint-Louis, Robert Déziel, and 
Graeme Fraser, Tranzyme Pharma Inc, 3001, 12e Avenue Nord, Sherbrooke, QC J1H 
5N4, Canada, emarsault@tranzyme.com  

Molecules that interact with the human motilin receptor (hMOT-r) have potential for 
the treatment of GI disorders associated with altered gut motility. As part of our 
ongoing effort towards the discovery of new small molecule antagonists to hMOT-r, 
we have synthesized a collection of macrocyclic peptidomimetics of general structure 
(A). Incorporation of unnatural amino acids (1) and (2) led to potent antagonists. 
Then, guanidine isosteric modifications were incorporated into the macrocyclic 
structure, under the form of heterocyclic residues (3) and (4). Variations around 
substituent X in combination with the latter modifications ultimately led to low 
nanomolar antagonists to hMOT-r (functional IC50 1-10 nM). The synthesis of 
macrocycles as well as elaboration of these unprecedented unnatural amino acids will 
be described. The SAR around this particular class of molecules will be detailed as 
well.  

 



 

 

 
MEDI 425 Potent and selective protein tyrosine phosphatase 1b inhibitors  
Zhao-Kui Wan1, Jinbo Lee1, Douglas Wilson2, Dave Erbe3, Weixin Xu4, Yan-Ling 
Zhang3, Lori Klaman3, Diane Joseph-McCarthy1, Xin Xu5, Bruce Follows1, Junjun Wu6, 
Steven Kirincich1, Alessandro F. Moretto1, Eva Binnun6, Rajeev Hotchandani1, Manus 
Ipek6, May Tam7, Sarah Will7, Ariful Qadri7, James Tobin7, and Steve Tam1. (1) 
Chemical and Screening Sciences, Wyeth, 200 Cambridge Park Drive, Cambridge, MA 
02140, Fax: 617-665-5682, zwan@wyeth.com, (2) Chemical & Screening Sciences, 
Wyeth Research, (3) Cardiovascular and Metabolic Diseases, Wyeth, (4) Structural 
Biology, Wyeth, (5) Department of Drug Safety and Metabolism, Wyeth Research, 
(6) Chemical and Screening Sciences, Wyeth Research, (7) Cardiovascular & 
Metabolic Disease, Wyeth Research  

Diabetes mellitus is among the most serious metabolic diseases. Protein tyrosine 
phosphatase 1b (PTP1b) has been shown to negatively regulate both insulin and 
leptin pathways. PTP1b knockout mice exhibited decrease insulin levels, improved 
insulin sensitivity, and resistance to weight gain on high-fat diet, without any 
significant negative side effects. Therefore, inhibition of PTP1b could augment the 
action of both insulin and leptin signaling. PTP1b is thus considered to be a promising 
therapeutic target for both type 2 diabetes and obesity. Novel thiophenes were 
discovered as potent PTP1b inhibitors. Great success has been achieved both by 
capturing an interaction with Asp48/Arg47 and extending inhibitors into a secondary 
phosphotyrosine-binding site. Many single digit nM inhibitors were developed. This 
presentation will highlight efforts in discovering and optimizing potent and selective 
PTP1b inhibitors, as guided by structural information and molecular modeling. In vivo 
efficacy with a prodrug of one of these potent inhibitors in ob/ob mice will also be 
discussed.  

 
MEDI 426 Probing acid replacements of PTP1B inhibitors  
Steven J. Kirincich1, Bruce Follows2, Zhao-Kui Wan1, Douglas P. Wilson1, Junjun 
Wu1, Weixin Xu3, Diane Joseph-McCarthy4, May Tam5, Dave Erbe6, Steve Tam1, 
James Tobin7, Yanling Zhang7, and Jinbo Lee1. (1) Chemical and Screening Sciences, 
Wyeth, 200 Cambridge Park Drive, Cambridge, MA 02140, (2) Chemical and 
Screening Sciences, Wyeth, 200 Cambridge Park Drive, Cambridge, MA 02141, Fax: 
617-665-5682, bfollows@wyeth.com, (3) Structural Biology, Wyeth, (4) Department 
of Structural Biology & Computational Chemistry, Wyeth Research, (5) Department 
of Cardiovascular and Metabolic Diseases, Wyeth, (6) Cardiovascular and Metabolic 
Diseases, Wyeth, (7) Cardiovascular & Metabolic Disease, Wyeth Research  

In an effort to replace the diacid of a PTP1B lead series with a monoacid, a number 
of acid mimetics were investigated which lead to the discovery of a novel PTP1B 
inhibitor. The initial hit exhibited competitive/reversible inhibition. The potency was 
further improved by 1000-fold using structure based drug design aided by molecular 
modeling. The X-ray structure of PTP1B in complex with our most potent monoacid 
revealed changes in the phosphate binding region needed to accommodate the 
tetrazole ring.  

 
 
 
 



 

 

 
MEDI 427 Polycyclic thiophenes as protein tyrosine phosphatase 1B 
inhibitors  
Alessandro F. Moretto1, Steven J. Kirincich1, WX. Xu1, Michael J. Smith1, Zhao-Kui 
Wan1, Douglas P. Wilson1, Bruce Follows1, Eva Binnun1, Diane Joseph-McCarthy2, 
Kenneth Foreman1, Dave Erbe3, Yanling Zhang4, Steve Tam1, and Jinbo Lee1. (1) 
Chemical and Screening Sciences, Wyeth, 200 Cambridge Park Drive, Cambridge, MA 
02140, Fax: 617-665-5682, amoretto@wyeth.com, (2) Department of Structural 
Biology & Computational Chemistry, Wyeth Research, (3) Cardiovascular and 
Metabolic Diseases, Wyeth, (4) Cardiovascular & Metabolic Disease, Wyeth Research  

A novel pyridothiophene inhibitor of PTP1b was discovered by rational screening of 
phosphotyrosine mimics at high micro molar concentrations. The potency of this lead 
compound has been improved significantly by medicinal chemistry guided by X-ray 
crystallography and molecular modeling. Excellent consistency has been observed 
between structure-activity relationships and structural information from PTP1b-
inhibitor complexes.  

 
MEDI 428 P2Y1 antagonists: An analysis of the structural elements of ligand 
recognition based on molecular docking and 3D-QSAR  
Stefano Costanzi1, Michihiro Ohno2, Eun Joo Roh2, Bhalchandra V. Joshi2, Anny-
Odile Colson1, Dayle Houston3, Savitri Maddileti3, T. Kendall Harden3, and Kenneth 
Jacobson2. (1) Computational Chemistry Core Laboratory, NIDDK, National Institutes 
of Health, 12A Center Drive Rm 4051 MSC 5646, Bethesda, MD 20892-5646, Fax: 
301-480-4586, stefanoc@intra.niddk.nih.gov, (2) Molecular Recognition Section, 
NIDDK, National Institutes of Health, (3) School of Medicine, Univ. of North Carolina  

A 3D-QSAR study has been carried out on a series of pseudonucleoside antagonists 
of the P2Y1 receptor, synthesized in our laboratories in the course of the last decade. 
All the ligands were docked in the putative nucleotide binding site of our rhodopsin 
based human P2Y1 homology model. The resulting alignment was subjected to a 
Comparative Molecular Field Analysis (CoMFA), aimed at quantitatively correlating 
the activity of the antagonists with their molecular structures. Docking of the CoMFA 
model into the human P2Y1 homology model allowed linking of the structural features 
of the receptor to the QSAR data and the obtained steric and electrostatic contour 
maps. Furthermore, in an effort to validate the predictive performances of our 
models and to further explore the SAR of the P2Y1 antagonists, six novel compounds 
were synthesized and tested for their ability to inhibit 2-MeSADP stimulated PLC 
activity and to displace a radioligand in binding assays.  

 
MEDI 429 Selective benzimidazolone ß3 adrenergic receptor agonists with 
reduced rat atrial tachycardia  
Don R. Finley, William E. Bloomquist, Donald B. Bennett, Marlene L. Cohen, Mark L. 
Heiman, Aidas Kriauciunas, Daniel J. Sall, Frank C Tinsley, and Cynthia D Jesudason, 
Lilly Research Laboratories, Eli Lilly and Company, Lilly Corporate Center, 
Indianapolis, IN 46285  

ß3 adrenergic receptor agonists play a role in mediating lipolysis and thermogenesis 
in adipose tissue and thus have potential as a treatment for obesity. Recent reports 
also suggest that ß3 agonists could be used in the treatment of gastrointestinal and 



 

 

urinary disease. A ß3 agonist should be highly selective for the ß3 receptor over the 
ß1 and ß2 receptors, since stimulation of the ß1 and ß2 receptors can cause adverse 
effects such as tachycardia, arrhythmia, or tremors. In our efforts to develop a ß3 
agonist candidate, a series of substituted benzimidazolones were synthesized and 
evaluated. One of our goals was to minimize any in vitro rat atrial tachycardia. There 
was a trend toward a reduction of this undesired tachycardia upon increasing steric 
bulk at the 3-position of the benzimidazolone moiety. The synthesis, in vitro and in 
vivo properties of these compounds are presented.  

 

 
MEDI 430 Synthesis and SAR of novel alkoxyphenyl pyrazole urea 
derivatives  
Honnappa Jayakumar1, Bradley R. Teegarden1, Sonja Strah-Pleynet2, Hongmei Li1, 
Naomi Kato1, Katie Elwell1, Susan D. Selaya1, Karen Chang1, Jarrod Davidson1, 
Jonathan Foster1, Stephan Espitia1, Hazel Reyes1, Xiaohua Chen1, and William 
Thomsen1. (1) Arena Pharmaceuticals, Inc, 6166 Nancy Ridge Drive, San Diego, CA 
92121, hjayakumar@arenapharm.com, (2) R&D, Arena Pharmaceuticals Inc  

Modulation of serotonin (5-HT) receptors is a pharmacological target of interest. 
Specifically, inverse-agonists of the 5-HT2A-receptor subtype are known to alleviate 
negative symptoms in schizophrenia and are known to influence sleep patterns. In 
continuation of our investigations on 5-HT2Ainverse-agonists, a series of substituted 
alkoxy phenyl pyrazole ureas were identified. The synthesis and SAR of this series 
will be presented.  

 
MEDI 431 Synthesis and SAR of solubilized pyrazole derivatives as 5HT2A 
inverse-agonists for platelet aggregation  
Peter Dosa, Bradley Teegarden, Honnappa Jayakumar, Sonja Strah-Pleynet, Yifeng 
Xiong, Martin Casper, Jin Sun Choi, Marc Decaire, Hongmei Li, Katie Elwell, John 
Adams, Stephen Espitia, Juan Ramirez, Jeremy Richman, William Thomsen, Diane 
Yuskin, and Hong Zheng, R&D, Arena Pharmaceuticals Inc, 6166 Nancy Ridge Drive, 
San Diego, CA 92121, pdosa@arenapharm.com  

Inverse-agonists of the 5-HT2A-receptor subtype are known to alleviate negative 
symptoms in schizophrenia, influence sleep patterns, and reduce the aggregation of 
platelets. As part of our investigations on 5-HT2A inverse-agonists, a series of 
pyrazole derivatives, incorporating an amino moiety to improve solubility, was 
identified. Several compounds were determined to be potent in both a 5-HT2A binding 
assay and a platelet aggregation assay. The synthesis and SAR of this series will be 
presented.  

 
 
 



 

 

 
MEDI 432 Design and synthesis of 2-amino-4-anilino-6-substituted 
pyrrolo[2,3-d]pyrimidines as antiangiogenic agents  
Aleem Gangjee1, Ojas A. Namjoshi1, Michael Ihnat2, Linda A. Warnke2, and Jessica 
E. Thorpe2. (1) Division of Medicinal Chemistry, Graduate School of Pharmaceutical 
Sciences, Duquesne University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-
396-5593, gangjee@duq.edu, namjosh205@duq.edu, (2) Department of Cell 
Biology, The University of Oklahoma Health Science Center  

The viability of targeting more than one Receptor Tyrosine Kinase (RTK) in cancer 
chemotherapy is now well established. However the importance and design of single 
agents that target multiple RTKs has only recently been widely recognized. In 2002, 
Gangjee et al. reported the design, synthesis and multiple RTK inhibitory and 
antiangiogenic activities of a series of substituted pyrrolo[2,3-d]pyrimidines 1. The 
nature and position of the substituents on the 4-anilino moiety as well as the 6-aryl 
moiety were found to dictate the selectivity and potency against a variety of RTKs. 
This report involves the variation of the anilino moiety of the original pyrrolo[2,3-
d]pyrimidine analogs to evaluate the RTK inhibitory activity and antiangiogenic 
activity of the lead analogs. The synthesis and evaluation of the compounds will be 
discussed.  

 

 
 
 

 
MEDI 433 The efficient synthesis for the segment of Aliskiren  
Rujian Ma, Feiyu Tang, Shuhui Chen, and Ge Li, WuXi PharmaTech Co. Ltd, No.1 
Building, 288 FuTeZhongLu, WaiGaoQiao Free Trade Zone, 200131, Shanghai, China, 
Fax: 0086-21-50461000, marj@pharmatechs.com  

The renin-angiotensin system (RAS) plays a central role in the regulation of blood 
pressure as well as in the maintenance of sodium and electrolyte balance. Thus, 
intervention of this cascade has been investigated as a treatment option for 
hypertension and congestive heart failure. Aliskiren (also known as CGP60536B and 
SPP-100B) was discovered by Novartis Pharma AG as a non-peptidic orally active 
renin inhibitor after intensive research for many years. Several recent publications 
detailed a number of approaches towards the synthesis of aliskiren. Prompted by its 
fascinating biological activity and structural complexity, we became interested in 
developing efficient synthetic method for aliskiren. For the synthesis of aliskiren, one 



 

 

of key intermediate is A. So far no practical method was report for its synthsis Here, 
we report a new process for making such aminoacid. It is more amenable to 
commercial scale production at reasonable manufacturing costs. In this poster, we 
present an efficient and shorten synthetic route for the preparation of the 
intermediate A from ethyl L-N-Boc-pygoglutamate.  

 

 
MEDI 434 Selective PDE11A inhibitors as glucose-dependent insulin 
secretagogues: Synthesis and SAR of 1,8-naphthyridinones  
Yamin Wang1, Teresa Bear1, William Bullock1, Libing Chen1, Leatte Guernon1, David 
Gunn1, Laszlo Hunyadi1, Richard Kramss1, Tindy Li1, Sidney Liang1, Qingjie Liu1, 
Donglei Liu1, Steven Magnuson1, Gretchen Mannelly1, David Miller1, Eric Mull1, Reina 
Natero1, Dennis O’Keefe1, Ning Qi1, Jill Wood1, Nicole Barucci2, Marina Breuhaus3, 
Thomas Claus2, Michelle Daly2, Lynn Lemoine2, Yaxin Li2, James Livingston2, Laurel 
Sweet2, Adrian Tersteegen3, Hong Wang2, Jian Zhu2, and Rainer Heurich2. (1) 
Department of Chemistry Research, Bayer Pharmaceuticals Corporation, 400 Morgan 
Lane, West Haven, CT 06516, (2) Department of Metabolic Disorders, Bayer 
Pharmaceuticals Corporation, (3) Cadiovascular Research, Bayer HealthCare AG  

In pancreatic beta cells, incretin hormones such as glucagon-like peptide-1 (GLP-1) 
increase intracellular cyclic AMP (cAMP) levels leading to glucose-dependent insulin 
secretion and stimulation of insulin biosynthesis. cAMP is degraded by 
phosphodiesterases (PDEs), such as PDE11A. Expression of PDE11A mRNA has been 
detected in human pancreatic islets. Here we report a class of 1,8-naphthyridinones 
(I) as PDE11A inhibitors. Synthesis, SAR summary of their PDE11 inhibitory activity 
and selectivity against other PDEs will be described. Lead compounds in this class 
show low nM inhibitory activity against PDE11A and are highly selective against other 
PDEs. In addition, they stimulate insulin secretion from rat and human islets and 
lower blood glucose AUC in a glucose tolerance test in rat.  

 



 

 

 
MEDI 435 Selective PDE11A inhibitors as glucose-dependent insulin 
secretagogues: Synthesis and SAR of 1,6-naphthyridinones  
William Bullock1, Libing Chen1, Nicole Barucci2, Marina Breuhaus3, Thomas Claus2, 
Michelle Daly2, David Gunn1, Lynn Lemoine2, Yaxin Li2, Qingjie Liu1, James 
Livingston2, Laurel Sweet2, Adrian Tersteegen3, Christopher Town4, Hong Wang2, Jian 
Zhu2, Rainer Heurich2, and Yamin Wang1. (1) Department of Chemistry Research, 
Bayer Pharmaceuticals Corporation, 400 Morgan Lane, West Haven, CT 06516, (2) 
Department of Metabolic Disorders, Bayer Pharmaceuticals Corporation, (3) 
Cadiovascular Research, Bayer HealthCare AG, (4) Department of Research 
Technologies, Bayer Pharmaceuticals Corporation  

In pancreatic beta cells, incretin hormones such as glucagon-like peptide-1 (GLP-1) 
elevate the intracellular concentration of the secondary messenger cyclic AMP (cAMP) 
leading to glucose-dependent insulin secretion and stimulation of insulin 
biosynthesis. Using a chemogenomic approach, a series of 1,8-naphthyridinones 
were used to validate PDE11A inhibition as an approach to increase cAMP mediated 
signaling and insulin secretion. Here, we report equivalent effects observed in the 
related 1,6-naphthyridinones (I) as PDE11A inhibitors. Synthesis, SAR summary of 
their PDE11 inhibitory activity and selectivity against other PDEs will be described. 
Similar to the 1,8-class, lead compounds from this series show low nM inhibitory 
activity against PDE11A, high selectivity against other PDE's, insulin secretion from 
islets and in vivo efficacy in a rat glucose tolerance test.  

 

 
MEDI 436 Design, synthesis and relaxant activity of 2-(substituted phenyl)-
1H-benzimidazoles on isolated rat aortic rings  
Gabriel Navarrete-Vazquez1, Samuel Estrada-Soto1, Rafael Villalobos-Molina2, 
Ismael Leon-Rivera3, Hermenegilda Moreno-Diaz1, Mariana Torres-Piedra1, Francisco 
Aguirre-Crespo1, and Jorge Vergara-Galicia1. (1) Facultad de Farmacia, Universidad 
Autonoma del Estado de Morelos, Av. Universidad 1001, Chamilpa, Cuernavaca, 
Morelos 62210, Mexico, Fax: (+52) 777 3297089, gabriel_navarrete@uaem.mx, (2) 
Unidad de Biomedicina, FES Iztacala, Universidad Nacional Autónoma de México, (3) 
Centro de Investigaciones Químicas, Universidad Autónoma del Estado de Morelos  

The relaxant activity of 2-(o, p-substituted phenyl)-1H-benzimidazole derivatives 
with various 5- and 6-position bioisosteric substituents (–H, –CH3, –NO2, –CF3), 
namely 1–7, was recorded using the in vitro rat aorta ring test. Compounds 3 and 6 
[2-(5-nitro-1H-benzimidazol-2-yl)phenol and 2-(4-methoxyphenyl)-5-nitro-1H-
benzimidazole] were designed using the PASS software and were the most potent 
compounds of the series, showing IC50 value of 0.95 and 1.41 (with endothelium) 
and 2.01 and 3.61 µM (without endothelium), respectively. All compounds were 
prepared using a short synthetic route, Studying further structure–activity 



 

 

relationships through the use of bioisosteric substitution in these benzimidazole 
derivatives should provide novel vasorelaxant leads and possibly against 
hypertensive diseases.  

 

 
MEDI 437 Structure-activity relationships of 2, N6, 5'-substituted adenosine 
derivatives as human A2B adenosine receptor agonists  
Hayamitsu Adachi, Krishnan K. Palaniappan, Zhan-Guo Gao, and Kenneth A. 
Jacobson, Molecular Recognition Section, NIDDK, NIH, 9000 Rockville Pike, Bldg. 8, 
Room 1A20, Bethesda, MD 20892, Fax: 301-480-8422, adachih@niddk.nih.gov  

Activation of the A2B adenosine receptor (A2BAR) induces angiogenesis, reduces 
vascular permeabilization and increases chloride secretion in epithelial cells, i.e. 
effects associated with ischemia, hypoxia and cystic fibrosis, respectively. A series of 
adenosine derivatives, substituted at 2, N6, and 5' positions, has been synthesized 
via alkylation of 2-oxypurine nucleosides. 2-(3-Indolylethoxy)adenosine was found to 
be a potent agonist of the A2BAR with an EC50 value in stimulation of adenylate 
cyclase in A2BAR-expressing CHO cells of 299 nM. Study of structure-activity 
relationships (SAR) for the analogues having substituted indole rings showed that 
5''-bromo-substitution (EC50 365 nM) was better tolerated at the A2BAR than at other 
subtypes, leading to 2-fold and 11-fold decreased potency at the A1 and A2A receptor, 
respectively. Some analogues were equipotent at all AR subtypes. Further SAR for 
N6, and 5' modifications of 2-aralkylether adenosine derivatives will be discussed.  

 
MEDI 438 Structure activity relationship of uridine 5′–diphosphoglucose 
(UDP-glucose) analogs at the human P2Y14 receptor  
Hyojin Ko1, Ingrid Fricks2, Andrei A. Ivanov1, T. Kendall Harden2, and Kenneth A. 
Jacobson1. (1) Molecular Recognition Section, NIDDK, NIH, 9000 Rockville Pike, Bldg. 
8A, Room B1A-17, Bethesda, MD 20892, hyojinko@niddk.nih.gov, (2) Department of 
Pharmacology, School of Medicine, University of North Carolina  

UDP–glucose, UDP–galactose, UDP–glucuronic acid and UDP–N–acetylglucosamine 
are naturally–occurring agonists of a Gi protein–coupled receptor, the P2Y14 receptor. 
The exact physiological function of the P2Y14 receptor has not yet been clearly 
established. We have synthesized novel UDP–glucose analogues and characterized 
them biologically at the human P2Y14 receptor. The receptor has been expressed in 
astrocytoma cells and couple to phospholipase C through an engineered Galpha–q/i 
protein. Thus, inositol lipid hydrolysis served as a measure of receptor activity. The 
nucleobase and/or ribose ring and 5′ phosphate group have been modified. Among 
these analogues, MRS2690, a 2–thiouracil analogue, has a ten–fold higher potency 
than that of UDP–glucose. A 4–thio analogue was equipotent to UDP–glucose, but S–



 

 

alkylation was not tolerated. This work will provide the basis for the development of 
novel potent and selective ligands to be designed in conjunction with molecular 
modeling of the P2Y14 receptor  

 
MEDI 439 Structure-activity relationships of carboxylic acid derivatives of 
PPADS (pyridoxal-5'-phosphate-azo-disulfonic acid) as P2X receptor 
antagonists  
Yong-Chul Kim, Kwan-Young Jung, Ju Yeon Lee, Ga Eun Lee, and Hyo Joon Kim, 
Department of Life Science, Gwangju Institute of Science and Technology, 1 Oryong-
dong, Buk-gu, Gwangju 500-712, South Korea, Fax: +82-62-970-2484, 
yongchul@gist.ac.kr  

PPADS (Pyridoxal-5'-phosphate-azo-disulfonic Acid) has been known as an 
antagonist of P2X receptors, a member of P2 purine receptors, which belong to a 
ligand-gated ion channel family activated by extracellular ATP as an endogenous 
ligand. Most of the subtypes of P2X receptors are expressed in neuronal system, 
functioning several important physiological roles including a mediation of 
pronociceptive effect of ATP especially in the case of P2X3,7 receptors. New carboxylic 
acid derivatives of PPADS were synthesized for an improvement of the utilization of 
PPADS, which were inappropriate for the property of drug likeness. Being evaluated 
by two electrode voltage clamp (TEVC) assay for P2X1,3 and dye-uptake assay for 
P2X7 receptors, several analogs showed maintaining of similar antagonistic property 
as PPADS with the range of nanomolar IC50 values, and selectivity among the P2X 
subtypes. The structure-activity relationship analysis suggested that the carboxylic 
acid could be used as a bio-isoster of several functional groups of the structure of 
PPADS.  

 
MEDI 440 Discovery of tetrahydrofluorenones as a new class of estrogen 
receptor ß-subtype selective ligands  
Robert R Wilkening1, Ronald Ratcliffe1, Erin Tynebor1, Kenneth Wildonger1, Amy 
Fried1, Milton Hammond1, Ralph Mosley1, Paula Fitzgerald1, Nandini Sharma1, Brian 
McKeever1, Stephan Nilsson2, Matts Carlquist2, Anne Thorsell2, Louis Locco1, Robert 
Katz1, Katalin Frisch1, Elizabeth Birzin1, Hilary Wilkinson1, Sudha Mitra1, Sheng-Jian 
Cai1, Edward Hayes1, James Schaeffer1, and Susan Rohrer1. (1) Medicinal Chemistry, 
Merck Research Laboratories, 126 E. Lincoln Ave, RY800-B116, Rahway, NJ 07065, 
(2) Karo Bio AB  

A tetrahydrofluorenone derivative (R1= Propyl, R2= H) was identified as an ERß 
selective ligand during a high-throughput screening of Merck's sample collection. The 
ERß binding (IC50 218 nM) and ß-selectivity (12-fold) of this lead compound 
prompted an investigation into the SAR of this class of compounds. Synthesis and 
derivatization of a series of substituted tetrahydrofluorenone analogs giving potent, 
ERß subtype selective ligands will be described.  

 



 

 

 
MEDI 441 Tetrahydrofluorenones with conformationally restricted side 
chains as selective estrogen receptor beta ligands  
Kenneth J. Wildonger, Department of Medicinal Chemistry, Merck Research 
Laboratories, Merck & Co., Inc, P.O. Box 2000, Rahway, NJ 07065-0900, 
ken_wildonger@merck.com, Ronald Ratcliffe, Merck Research Laboratories, Ralph 
Mosley, Department of Medicinal Chemistry/Merck Research Laboratories, Merck Co, 
Milton L. Hammond, Merck Research Laboratories, Merck & Co., Inc, Elizabeth T. 
Birzin, Merck Research Laboratories, Rahway, NJ 07065, and Susan P. Rohrer, 
Department of Atherosclerosis and Endocrinology, Merck Research Laboratories, 
Merck & Co  

We have described tetrahydrofluorenones (eg. 1-3) as a new class of potent and 
selective ER beta ligands. Herein we describe a series of 2-9a bridged 
tetrahydrofluorenone derivatives which exhibit significant binding affinity for ER beta 
and high selectivity for ER beta over ER alpha. This series can be viewed as 
conformationally restricted extensions of compounds 1 and 2. The design of analog 5 
which incorporates a conformationally restricted side chain will be described. Analog 
5 exhibits greater potency and selectivity than unconstrained analog 3a.  

 

 
MEDI 442 1,5-Dihydro-benzo[e][1,4]oxazepin-2(1H)-ones containing A 7-
(5'-cyanopyrrol-2-yl) group as nonsteroidal progesterone receptor 
modulators  
Puwen Zhang1, Jeffrey C. Kern1, Eugene A. Terefenko1, Andrew Fensome1, Ray J 
Unwalla1, Yuan Zhu2, Jeff Cohen2, Richard C. Winneker2, Zhiming Zhang2, and Jay 
Wrobel1. (1) Chemical and Screening Sciences, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426, zhangp@wyeth.com, (2) Women's Health and 
Musculoskeletal Biology, Wyeth Research  

We have recently reported that 6-aryl benzoxazinones are progesterone receptor 
(PR) antagonists (Zhang, et al. J. Med. Chem., 2002, 45(20), 4379). We have also 
disclosed that replacement of the 6-phenyl moiety with a 7-(5'-cyanopyrrol-2-yl) 
group on the benzoxazinone scaffold caused the functional activity of this series to 
switch from PR antagonism to PR agonism in the alkaline phosphatase assay (alk. 
phos.) using the human T47D breast carcinoma cell line (e.g. 1, Collins, et. al., 
Bioorg. Med. Chem. Lett. 2004, 14, 2185). In an expansion of this work we decided 
to examine the SAR of benzoxazin-2-one ring-expansion analogs, i.e the 6-(5'-



 

 

cyanopyrrol-2-yl) substituted benzo[1,4]oxazepin-2-ones as PR modulators. A 
number of benzo[1,4]oxazepinones containing 7-(5'-cyanopyrrol-2-yl) group with 
various substitutions at the 5-position were prepared and evaluated in the T47D cell 
alkaline phosphatase assay. Interestingly, PR functional activity of these compounds 
depends upon the 5-substitutions (e.g. 2a and 2b). In this poster, the synthesis and 
in vitro SAR of 7-pyrrolyl-benzo[1,4]oxazepin-2-ones will be discussed.  

 

 
MEDI 443 Establishment of a QSAR model for the prediction of the 
neuroprotective and antioxidant properties of different estrogen analogs  
Nilka M. Rivera, Department of Medicinal Chemistry, University of Florida, 1600 SW 
Archer Road, Gainesville, FL 32610, nilka@ufl.edu, and Laszlo Prokai, Department of 
Molecular Biology and Immunology, University of North Texas Health Science Center  

Neuroprotection mediated by estrogens against different insults has been well 
established. It has been demonstrated that the phenolic A-ring of the estrogens can 
act as a free radical scavenger in an antioxidant cycle. In this cycle the phenol is 
converted into a quinol by the formation of a phenoxyradical intermediate. 
Substituents that stabilize the phenoxyradical should enhance the activity of the 
estrogens as neuroprotectants. In order to relate the molecular structure and 
properties of estrogen derivatives with their capacity to act as neuroprotectants, a 
quantitative structure-activity relationship was assessed. The EC50's against 
glutamate insults and IC50's against lipid peroxidation of 70 compounds were 
correlated with their chemical structures using the CAChe software. A linear equation 
to predict the neuroprotection potential of estrogen derivatives was developed. 
Different molecular descriptors such as log P, bond dissociation energies and 
ionization potential were considered in the development of the equation.  

 
MEDI 444 A useful oral bioavailability/plasma exposure model for 4-(2-
phenyl)benzimidazole GnRH antagonists based on a narrow set of physico-
chemical molecular properties  
Jeffrey C. Pelletier1, Daniel Green1, Murty V. Chengalvala2, Irene B. Feingold3, 
Christine Huselton3, and Jay Wrobel4. (1) Department of Chemical & Screening 
Sciences, Wyeth Research, 500 Arcola Rd., Collegeville, PA 19426, Fax: 484-865-
9399, pelletj@wyeth.com, (2) Department of Women's Health and Musculoskeletal 
Biology, Wyeth Research, (3) Department of Drug Safety and Metabolism, Wyeth 
Research, (4) Chemical and Screening Sciences, Wyeth Research  

During the course of an investigation into inhibitors of the Gonadotropin Releasing 
Hormone (GnRH) receptor for the treatment of prostate cancer we observed several 
unusual occurrences of compounds having low oral bioavailability in rats. For 
example, compound 1 had poor bioavailability (%F < 1) while 2 displayed excellent 
bioavailability (%F = 74). Although both compounds had similar, good ADME 
physico-chemical molecular descriptors, they had different rat liver microsome 



 

 

stabilities (1, t1/2 > 30 mins.; 2, t1/2 = 5 mins.) indicating relative bioavailability 
should be the opposite of what was observed. In order to establish a predictable 
pattern for bioavailability we determined oral/iv PK parameters for 19 compounds 
and compared data such as bioavailability and exposure with physico-chemical 
molecular descriptors. Only 2 descriptors, H-bond donors and topological surface 
area, were found to have a relationship with exposure levels and bioavailability. The 
results were unusual since most parameters are well within the accepted range for 
compounds likely to have high bioavailability.  

 

 
MEDI 445 Synthesis and biological evaluation of benzoxazole and 
benzothiazole antagonists of the GnRH receptor  
Matthew D. Vera1, Murty V. Chengalvala2, Joshua E. Cottom2, Daniel Green1, Diane 
B. Hauze3, Joseph T. Lundquist IV1, Charles W. Mann1, Jeffrey C. Pelletier1, Linda 
Shanno2, and Jay Wrobel4. (1) Department of Chemical & Screening Sciences, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426, (2) Department of Women's 
Health and Musculoskeletal Biology, Wyeth Research, (3) Chemical and Screening 
Sciences, Wyeth Research, (4) Chemical and Screening Sciences, Wyeth Research  

As part of our ongoing studies of antagonists of the gonadotropin releasing hormone 
(GnRH) receptor for the treatment of prostate cancer, several heterocyclic ring 
systems were synthesized and evaluated in vitro. The heterocyclic templates were 
designed as replacements for the benzimidazole core of an active lead structure (1) 
disclosed earlier. In order to expand the SAR and find a new template with 
potentially different properties from the lead benzimidazoles, four separate templates 
based on benzoxazole (2, 3) and benzothiazole (4, 5) heterocycles were synthesized. 
The templates were elaborated to analogs having point changes in the heteroatoms 
within the heterocyclic core. The analogs were evaluated in the human GnRH 
receptor binding assay. Several analogs retained nanomolar receptor binding 
potency in vitro. These results and a discussion of their impact on the program will 
be presented.  

 



 

 

 
MEDI 446 Synthesis and evaluation of GnRH receptor antagonists containing 
piperazinylimidazopyridine and piperazinyltriazolopyridine scaffolds  
Joseph T. Lundquist IV1, Matthew D. Vera1, Jeffrey C. Pelletier1, Jay Wrobel2, 
Joshua E. Cottom3, Linda Shanno3, Murty V. Chengalvala3, Christine Huselton4, and 
Irene B. Feingold4. (1) Department of Chemical & Screening Sciences, Wyeth 
Research, 500 Arcola Rd, Collegeville, PA 19426, lundquj@wyeth.com, (2) Chemical 
and Screening Sciences, Wyeth Research, (3) Department of Women's Health and 
Musculoskeletal Biology, Wyeth Research, (4) Department of Drug Safety and 
Metabolism, Wyeth Research  

Gonadotropin-Releasing Hormone (GnRH) receptor antagonists are seen as means to 
control sex-hormone dependant disorders such as endometriosis, breast cancer, 
prostate cancer and precocious puberty in children. We previously identified orally 
active benzimidazole antagonists of GnRH (1). In an effort to extend the SAR, we 
prepared analogs of (1) in which the benzimidazole nucleus was substituted by 
imidazopyridine (2, 3) and triazolopyridine (4) scaffolds. The new templates were 
designed to explore the function and importance of the benzimidazole nitrogens by 
altering their position, hydrogen bonding, and electronic properties. The SAR for 
these templates will be discussed and compared with the benzimidazole scaffold.  

 

 
 
 
 

 
MEDI 447 Structural exploration of a novel class of tricyclic benzodiazepine 
follicle-stimulating hormone receptor (FSH-R) antagonists: Part I  
Amedeo A. Failli1, Gavin D. Heffernan1, Dominick A. Quagliato1, Arthur A. Santilli1, 
Patrick M. Andrae1, Richard D. Coghlan1, Eugene J. Trybulski1, Gi-Chung Chen2, 
Jamin Chi2, Tracy L. Owtscharuk2, Maria Claudia Perez2, and Emily S. Shen2. (1) 
Chemical and Screening Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543, 
faillia@wyeth.com, (2) Women's Health and Musculoskeletal Biology, Wyeth 
Research  

Follicle Stimulating Hormone (FSH) plays a crucial role in the regulation of female 
reproduction by stimulating ovarian functions. Reports from clinical studies have 
described mutations in either FSH or its receptor that lead to a decrease in fertility or 
infertility. The development of specific antagonists of the FSH-receptor (FSH-R), 
therefore, could provide a novel strategy for non-steroidal hormonal contraception. 



 

 

We have succeeded in identifying a novel class of pyrrolobenzodiazepines, low 
molecular weight non-peptidic selective antagonists of the FSH-R, which inhibit FSH-
R-dependent reporter gene activation and FSH-stimulated cAMP accumulation.  

The pyrrolobenzodiazepine lead (1) was conveniently divided into three areas of 
investigation: the 3-aminomethyl headpiece, the tricylic heterocycle core and the 
biphenyl tailpiece. This poster will illustrate the exploration of the 3-aminomethyl 
pyridine and tricyclic heterocycle core regions of the molecule.  

 

 
 
 
 
 
 
 
 

 
MEDI 448 Structural exploration of a novel class of tricyclic benzodiazepine 
follicle-stimulating hormone receptor (FSH-R) antagonists: Part II  
Gavin D. Heffernan1, Amedeo A. Failli1, Dominick A. Quagliato1, Arthur A. Santilli1, 
Richard D. Coghlan1, Eugene J. Trybulski1, Patrick M. Andrae1, Gi-Chung Chen2, 
Jamin Chi2, Tracy L. Owtscharuk2, Maria Claudia Perez2, and Emily S. Shen2. (1) 
Chemical and Screening Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543, 
Fax: 732-274-4505, hefferg@wyeth.com, (2) Women's Health and Musculoskeletal 
Biology, Wyeth Research  

Follicle Stimulating Hormone (FSH) plays a crucial role in the regulation of female 
reproduction by stimulating ovarian functions. Reports from clinical studies have 
described mutations in either FSH or its receptor that lead to a decrease in fertility or 
infertility. The development of specific antagonists of the FSH-receptor (FSH-R), 
therefore, could provide a novel strategy for non-steroidal hormonal contraception. 
We have succeeded in identifying a novel class of pyrrolobenzodiazepines, low 
molecular weight non-peptidic selective antagonists of the FSH-R, which inhibit FSH-
R-dependent reporter gene activation and FSH-stimulated cAMP accumulation.  



 

 

The pyrrolobenzodiazepine lead (1) was conveniently divided into three areas of 
investigation: the 3-aminomethyl headpiece, the tricylic heterocycle core and the 
biphenyl tailpiece. This poster will illustrate the extensive SAR exploration of the 
biphenyl region of the molecule leading to the identification of compounds that 
inhibited FSH-R-dependent reporter gene activation with low nanomolar potency and 
high efficacy.  

 

 
MEDI 449 EP4 receptor agonists as ocular hypotensive agents  
John Colucci, Department of Medicinal Chemistry, Merck Frosst Canada and Co, 
16711 Trans Canada Hwy, Kirkland, QC H9H 3L1, Canada, Fax: 514-428-4900, 
john_colucci@merck.com  

Primary open angle glaucoma is a progressive visual disorder that comprises 90% of 
all glaucomatous patients and affects up to 67 million individuals worldwide. If left 
untreated, affected individuals will experience impairment of their visual field leading 
to eventual irreversible blindness. Apart from surgery, the main therapy has focused 
on the lowering of intraocular pressure (IOP) where the market leader is an FP 
agonist called Latanoprost. This poster will describe the identification, optimization 
and synthesis of novel, selective and potent EP4 receptor agonists. The corneal 
pharmacokinetics of a specific EP4 agonist will also be described as well as in vivo 
data demonstrating the efficacy of these compounds (compared with Latanoprost) in 
various models of glaucoma.  

 
MEDI 450 Biaryl thiazolidin-2,4-diones: A new class of voltage-gated sodium 
channel blockers for treatment of neuropathic pain  
P. K. Chakravarty1, C. H. Kuo1, S. Tyagarajan1, M. Ayer1, W. H. Parsons1, M. H. 
Fisher1, M. J. Wyvratt1, K. A. Lyons1, Birgit T. Priest2, R. M. Brochu2, I. E. Dick2, G. J. 
Kaczorowski2, E. McGowan3, N. Jochnowitz3, J. W. Tarpley3, S. West3, B. S. Reiseter3, 
C. Abbadie3, and W. J. Martin3. (1) Department of Medicinal Chemistry, Merck 
Research Laboratories, P.O.Box 2000, Rahway, NJ 07065, (2) Department of Ion 
Channels, Merck Research Laboratories, (3) Department of Pharmacology, Merck 
Research Laboratories  

Neuropathic pain arises from the injury to the peripheral or central nervous system, 
and thought to be associated with hyper-excitability of sensory afferents, leading to 
abnormal spontaneous firing. Voltage-gated sodium channels (VGSCs) have been 



 

 

shown to be associated with neuropathic pain arising from peripheral nerve injury 
and are over expressed in these injured sensory neurons. Several agents, such as, 
lidocaine, mexiletine, lamotrigine and carbamazepine, that act at least in part by 
blocking VGSCs have shown promise in treating neuropathic pain. However, many 
side effects exhibited by these agents limit their usefulness. In our search for sodium 
channel blockers lacking many of these side-effects, we recently discovered a new 
class of biaryl thiazolidin-2,4-diones (1) that are potent, selective and show excellent 
efficacy in rodent pain models of neuropathic pain. The structure-activity 
relationships and biological data for this class of sodium channel blockers will be 
described in this presentation.  

 
MEDI 451 Synthesis and structure-activity relationships of a series of 5-
methyl 5-phenylimidazolidine-2,4-dione derivatives as a Kv1.1/β1 
potassium channel disinactivator  
Callain Y. Kim1, Wayne E. Childers Jr.2, Boyd Harrison1, Magid Abou-Gharbia2, Mark 
Bowlby3, Flora Jow3, Tony Lee3, Steve Lin3, Mike Monaghan3, Kenneth Rhodes3, 
Qiang Wang3, and Howard Zhang3. (1) Chemical and Screening Sciences, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426, kimcy@wyeth.com, (2) Chemical 
and Screening Sciences, Wyeth Research, Princeton, NJ, (3) Discovery Neuroscience, 
Wyeth Research, Princeton, NJ  

Voltage-gated (Kv) K+ channels are octameric membrane proteins found in all 
excitable cells. In neurons, these channels re-polarize the plasma membrane 
following excitatory synaptic events. Accumulating evidence suggests that complexes 
containing the pore-forming Kv1.1 α-subunit and the cytoplasmic Kvβ1-subunit play 
a major role in action potential propagation and neurotransmitter release in 
excitatory glutamatergic pathways. These subunits coassociate to form Kv channels 
which activate upon membrane depolarization, but then rapidly inactivate, allowing 
these channels to set the interval between action potentials and control nerve 
terminal depolarization. Compounds that inhibit this rapid inactivation 
(“disinactivators”) would be expected to keep these channels open longer, resulting 
in hyperpolarization of the neuronal membrane, lengthening of the inter-spike 
interval and reduction in neurotransmitter release. Through these effects, 
disinactivators should raise seizure threshold and block the initiation of epileptic 
seizures. Our investigations into this target have led to the identification of a series 
of 3,5-substituted-imidazolidine-2,4-dione derivatives that inhibit the inactivation of 
the Kv1.1/Kvβ1 complex and display anticonvulsant activity in vivo in a PTZ-induced 
seizure model. In addition, the lead compound exhibits a therapeutic index that is 
superior to that seen with the standard anticonvulsant valproic acid. In this poster, 
we describe the synthesis, SAR, and anticonvulsant activity of a series of 3,5-
substituted-imidazolidine-2,4-dione derivatives.  

 
 
 
 
 
 
 
 
 



 

 

 
MEDI 452 Benzimidazoles as modulators of voltage gated sodium channels  

WITHDRAWN  

Ion channel modulators are well precedented as therapeutic agents, and new 
biochemical and clinical advancements have generated substantial research.  Voltage 
gated sodium channels are of particular interest given their utility in the treatment of 
epilepsy, arrhythmia, pain, and neurodegeneration.  Nine subtypes exist within the 
gene family (NaV1.1-NaV1.9), classified based on their sensitivity to tetrodotoxin 
(TTX-s vs. TTX-r).  A benzimidazole series has been identified which modulates TTX-r 
sodium channels, demonstrating SAR in cellular assays; selectivity over other ion 
channel subfamilies has proven possible (e.g. calcium and potassium).  Systematic 
structural modifications enabled optimization of the C2 position of the benzimidazole, 
leading to preferred C2 acylaminoalkyl or aryl substitutions.  Limited substitutions to 
the benzimidazole core were tolerated (e.g. R1, R3).  Routes to these subclasses were 
developed, and a selected compound demonstrated efficacy in a subsequent rat pain 
model.  

 

 
MEDI 453 Synthesis and SAR study of b-phenylalanine sulfonamide 
derivatives as bradykinin B1 receptor antagonists for the treatment of pain 
and inflammation  
Nianhe Han1, Kaustav Biswas2, Lynn Cai3, Jennifer Chau4, Jian Chen4, Derin 
D'Amico4, Christopher H. Fotsch1, Aiwen Li1, Qingyian Liu5, Bobby Riahi4, Phi Tang4, 
Chester Yuan1, Jiawang Zhu5, Gloria Biddlecome4, Bob Groneburg6, Hsieh Faye4, 
Eileen Johnson1, Janan Jona7, Smriti Joseph1, Gondi Kumar1, Dennis Lei4, Dianna 
Lester-Zeiner4, Carlo van Staden4, Gorden Ng4, and Ben Askew1. (1) Department of 
Chemistry Research & Discovery, Amgen Inc, One Amgen Center Drive, Thousand 
Oaks, CA 91320, bhan@amgen.com, (2) Chemistry Research & Discovery, Amgen, 
(3) Chemistry Research & Discovery, Amgen Inc, (4) Department of Chemistry 
Research and Discovery, Amgen, Inc, (5) Department of Chemistry Research & 
Discovery, Amgen, Inc, (6) Array Biopharma, (7) Medicinal Chemistry Techologies, 
Chemistry Research & Development, Amgen  

ABSTRACT   The bradykinin receptors (subtypes B1 and B2) are two G-protein-
coupled receptors and their natural ligands are small peptides, kinins. B2 receptors 
are expressed constitutively in central and peripheral tissues. While B1 receptors are 
not usually expressed under physiological conditions, they are quickly upregulated 
under several inflammatory stimuli. The B1 receptor is activated by the binding of its 
ligands and is responsible for maintaining chronic inflammation and pain states. 
Blocking this receptor has been shown to reverse and/or ameliorate pain and 
inflammation in animal models.   In this poster, we will discuss the synthesis of a 
series of potent, selective and orally bioavailable sulfonamide-based small molecule 
antagonists for the B1 receptor. We will report how we improved potency by step-
wise optimization of the different segments of the lead, and how we improved their 
pharmacokinetic properties by blocking the metabolically sensitive sites.    



 

 

 
MEDI 454 Preparation of 2-substituted cyclopropylglycine amide human 
bradykinin B1 receptor antagonists  
Robert M. DiPardo1, Ronald K. Chang1, Kathy L. Murphy2, Richard W. Ransom2, 
Yvonne Leonard3, Cuyue Tang3, Thomayant Prueksaritanont4, Douglas J. Pettibone2, 
Mark G. Bock1, and Scott D. Kuduk1. (1) Department of Medicinal Chemistry, Merck 
Research Laboratories, WP14-3, Sumneytown Pike, PO Box 4, West Point, PA 19486, 
bob_dipardo@merck.com, (2) Neuroscience Drug Discovery, Merck Research 
Laboratories, (3) Drug Metabolism, Merck Research Laboratories, (4) Department of 
Drug Metabolism, Merck Research Laboratories  

Bradykinin peptides are potent endogeneous algesic and proinflammatory 
substances. Antagonists of the bradykinin B1 receptor have been proven to be 
analgesic in animal models of pain and inflammation. Accordingly, these compounds 
may have clinical application in the treatment of chronic inflammatory pain, certain 
types of acute pain, and neuropathic pain. A series of 2-substituted 
cyclopropylglycine amides has been prepared and examined as antagonists of the 
human bradykinin B1 receptor. An SAR analysis of substituents on the 2-position of 
the cyclopropane ring will be discussed.  

 

 
 
 
 
 

 
MEDI 455 Potent and orally bioavailable Bradykinin B1 antagonists based on 
a 5-pyrimidinyl cyclopropanecarboxamide core  
Jenny Wai1, Neville J. Anthony1, Christina Ng Di Marco1, Dong-Mei Feng1, Robert P. 
Gomez2, Kathy Schirripa1, Michael R. Wood1, Kathy L. Murphy3, Richard W. Ransom3, 
Cuyue Tang4, Thomayant Prueksaritanont4, Douglas J. Pettibone3, Roger M. 
Freidinger1, Mark G. Bock1, and Scott D. Kuduk1. (1) Department of Medicinal 
Chemistry, Merck & Co., Inc, WP14-3, Sumneytown Pike, Post Office Box 4, West 
Point, PA 19486, Fax: 215-652-3971, jenny_wai@merck.com, (2) Department of 
Medicinal Chemistry, Merck & CO. Inc, (3) Neuroscience Drug Discovery, Merck & 
Co., Inc, (4) Drug Metabolism, Merck & Co., Inc  

Bradykinin B1 receptor antagonists are targeted as potential therapeutic agents for 
the treatment of chronic pain and inflammation. Structure activity relationship (SAR) 
studies of the biphenylmethyl structure motif on a 5-



 

 

pyrimidinylcyclopropanecarboxamide core (as shown) were conducted. Several of 
these antagonists possess sub-nanomolar binding affinities for the human bradykinin 
B1 receptor exhibit improved pharmacokinetic profiles in rat and dog with reduced 
susceptibility to human Pgp (P-glycoprotein) efflux.  

 

 
MEDI 456 Three dimensional chemical-feature-based pharmacophore 
development for kappa opioid receptor agonist  
Nidhi Singh1, Gwénaël Chevé1, and Christopher R. McCurdy2. (1) Department of 
Medicinal Chemistry, University of Mississippi, 417 Faser Hall, University, MS 38677, 
Fax: 662-915-5638, nidhi@olemiss.edu, (2) Department of Medicinal Chemistry and 
Laboratory for Applied Drug Design and Synthesis, RIPS, University of Mississippi  

A three-dimensional pharmacophore model was developed for kappa opioid receptor 
(KOR) agonists using HypoGen algorithm implemented in the Catalyst molecular 
modeling software. The top-ranked hypothesis, characterized by a high correlation 
coefficient (r2 = 0.87), consisted of a hydrogen bond acceptor, a hydrophobic, a 
positive ionizable group and a ring aromatic feature. Additionally, the model was 
cross-validated using CatScramble technique to achieve 95% confidence level by 
randomizing the data. Our model was able to predict the activity of other known 
agonists not included in the model generation, and can be further used to identify 
structurally diverse compounds with desired biological activity by virtual screening.  

 

MEDI 457 Synthesis and structure-activity studies of novel µ-opioid 
antagonist  

Withdrawn 

 
 
 
 
 
 
 
 
 



 

 

 

MEDI 458 Pharmacological properties of novel µ-opioid antagonist with 
anti-pururitic effect  

Withdrawn 

 
 

 
MEDI 459 Further modification of aminothiazolomorphinans  
Ao Zhang1, Zhaohua Yan2, John L. Neumeyer2, James E. Hilbert3, Emily K DeVita3, 
and Jean M. Bidlack3. (1) Synthetic Medicinal Chemistry Laboratory, Shanghai 
Institute of Materia Medica, 555 Zuchongzhi Road, Pudong, Zhangjiang, Shanghai, 
China, 201203, China, Fax: 862150806035, aozhang@mail.shcnc.ac.cn, (2) 
Medicinal Chemistry Laboratory, McLean Hospital, Harvard Medical School, (3) 
Department of Pharmacology and Physiology, School of Medicine and Dentistry, 
University of Rochester  

We have recently reported a series of 2,3:4',5'-aminothiazolomorphinans by 
functional replacement of the phenol moiety of morphinans (e.g. cyclorphan) with an 
aminothiazole function. Among this series, one compound ATPM (Figure 1) has been 
identified possessing high affinity at kappa receptor (Ki = 0.049 nM), and a 
kappa/mu selectivity of 30. The [35S]GTPgammaS binding studies showed that this 
compound is a full kappa agonist with both agonist and antagonist activities at mu 
receptor (Zhang, A. et al, J. Med. Chem. 47, 1886, 2004). This novel compound was 
predicted to have a longer duration of action and have potential as an analgesic and 
for the treatment for drug abuse. However, recent in vivo studies of ATPM in the 
55ºC tail-flick test showed that this compound does not have longer duration than 
the phenolic compound cyclorphan. The ED50 and 95% CL for ATPM were 24.1 nm 
(10.5-55.4 nmol) while for MCL-101 the ED50 and 95% CL were 7.32 nm (5.7-9.4 
nmol). Herein we report our further efforts by introducing N-substituents to the 
amino group of the aminothiazole component in ATPM, to find compounds possessing 
good kappa receptor affinity and enhanced duration of action. These compounds will 
also have potential for the development of radiotracers for imaging studies. 
(Supported by NIH Grants DA 14251 to JLN , K05-DA 00360 to JMB and The 
Hundred Talent Project from Chinese Academy of Sciences to AZ).  

 
MEDI 460 Synthesis and preliminary in vitro investigation of carbamate 
analogs of morphinan pharmacophores at mu, kappa and delta opioid 
receptors  
Xuemei Peng1, Brian I. Knapp2, Jean M. Bidlack2, and John L. Neumeyer1. (1) 
Medicinal Chemistry Laboratory, McLean Hospital, Harvard Medical School, 115 Mill 
Street, Belmont, MA 02478, (2) Department of Pharmacology and Physiology, School 
of Medicine and Dentistry, University of Rochester  

A series of novel carbamate analogues Id-Im were synthesized from levorphanol 
(Ia) or cyclorphan (Ib) or butorphan (Ic) and evaluated in-vitro by their binding 
affinity at mu, delta and kappa opioid receptors. Functional activities of these 
compounds were measured in the [35S]GTPyS binding assay. Phenyl carbamate 
derivatives Ih and Il showed the highest binding affinity  for kappa receptor (Ki = 



 

 

0.046 nM and 0.051nM) and  for mu receptor (Ki = 0.11 nM and 0.12nM).  
Compound Ie showed the highest mu selectivity. The preliminary assay for agonist 
and antagonist properties of these ligands in stimulating [35S]GTPyS binding 
mediated by the kappa opioid receptor  illustrated that all of these ligands were 
kappa agonists. At the mu receptor, compounds Id, Ie, If and Ij were agonists, 
while compounds Ig, Ih, Ii, Ik, Il and Im were  agonist/antagonist. (Supported by 
NIH Grant DA 14251).  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

MEDI 461 Synthesis and preliminary in vitro investigation of bivalent 
ligands containing hetero-pharmacophores at mu, delta and kappa opioid 
receptors  
Xuemei Peng1, Brian I. Knapp2, Jean M. Bidlack2, and John L. Neumeyer1. (1) 
Medicinal Chemistry Laboratory, McLean Hospital, Harvard Medical School, 115 Mill 
Street, Belmont, MA 02478, (2) Department of Pharmacology and Physiology, School 
of Medicine and Dentistry, University of Rochester  
<>The continuation of our investigation of bivalent ligands at mu, delta and kappa 
opioid receptors (J. Med. Chem., 2006, 49, 256) is now focused on the preparation 
of ligands containing kappa agonist/mu agonist/antagonists pharmacophores at one 
end joined by a linker chain containing mu antagonist pharmacophore( naltrexone, 
naloxone and nalbuphine) at the other end. These ligands were evaluated in-vitro by 
their binding affinity at mu, delta and kappa opioid receptors. These novel ligands as 
well as their pharmacological properties will serve as the basis for our continuing 
investigation of such bivalent ligands as probes of the opioid receptor-oligomerisation 
phenomena and for in vivo studies as analgesics and cocaine abuse medications. 
(Supported by NIH Grant DA 14251).  

 

MEDI 462 Design, synthesis and evaluation of original 2(3H)-
benzoxazolones and 2(3H)-benzothiazolones as highly potent sigma 
receptor antagonists  
Sanju Narayanan1, Christophe Mesangeau1, Jamal Shaikh2, Jie Yu2, Jeffery A. 
Diers2, Rae R. Matsumoto3, Jacques H. Poupaert4, and Christopher R. McCurdy5. (1) 
Department of Medicinal Chemistry and Laboratory for Applied Drug Design and 
Synthesis, University of Mississippi, 417 Faser Hall, University, MS 38677, Fax: 662-
915-5638, slnu@olemiss.edu, (2) Department of Pharmacology, School of Pharmacy, 
(3) Department of Pharmacology, School of Pharmacy, Research Institute of 



 

 

Pharmaceutical Sciences, (4) Universite Catholique de Louvain, Avenue Emmanuel 
Mounier 73,B-1200,Brussels, Belgium, (5) Department of Medicinal Chemistry and 
Laboratory for Applied Drug Design and Synthesis, RIPS, University of Mississippi  

Sigma receptors represent an attractive area in drug discovery because of their 
possible involvement in schizophrenia, regulation of motor behavior, convulsions, 
anxiety, and the psychostimulant effects of drugs of abuse. Sigma receptors, σ1 & 
σ2, are distributed in several brain areas and are abundant also in various peripheral 
tissues. The σ1 receptor has been demonstrated to be involved in several acute and 
chronic effects of cocaine abuse, making it an interesting target for medicinal 
developments. This is especially important, since at present there are no effective 
medications to aid in the treatment of cocaine abuse and toxicities. Antagonism of 
the σ1 receptor can attenuate the toxic and stimulant effects of cocaine, but the role 
of σ2 receptors in these effects is less clear. The quest for the development of 
selective σ1 and σ2 ligands led to the design of original 2(3H)-benzoxazolone and 
2(3H)-benzothiazolone structures that have been shown to have high affinity for 
sigma receptors and block cocaine-induced convulsions as well as locomotor 
functions. These compounds are presently being developed as potential treatments 
for cocaine abuse and toxicities.  

 
MEDI 463 Discovery of an orally available and brain penetrable 6-
(piperazine-1-yl)- benzimidazole ORL-1 antagonist  
Osamu Okamoto1, Kensuke Kobayashi1, Hiroshi Kawamoto1, Satoru Ito1, Atsushi 
Satoh1, Tetsuya Kato1, Sayaka Mizutani1, Masaya Hashimoto1, Atsushi Shimizu2, 
Hiroki Sakoh1, Yasushi Nagatomi1, Yoshikazu Iwasawa1, Hiroyuki Takahashi2, 
Yasuyuki Ishii2, Satoshi Ozaki3, and Hisashi Ohta4. (1) Tsukuba Research Institute 
Chemistry, Banyu Pharmaceutical CO.,LTD, 3 Okubo, Tukuba 300-2611, Japan, Fax: 
+81-29-877-2029, osamu_okamoto@merck.com, (2) Tsukuba Research Institute 
Drug Metabolism, Banyu Pharmaceutical CO.,LTD, (3) Tsukuba Research Institute 
Biology, Banyu Pharmaceutical CO.,LTD, (4) Tsukuba Research Institute 
Pharmacology, Banyu Pharmaceutical CO.,LTD  

Opioid receptor like 1(ORL1) is a G-protein coupled receptor with a high degree of 
amino acid sequence homology to the classical Opioid receptors. Since the 
identification of Nociceptin (orphanin FQ)(NC/OFQ) as the endogenous ligand of 
ORL1, a lot of reports have shown possible involvement of the NC/OFQ-ORL1 system 
in pain regulation, cognition, anxiety, and cardiovascular system. We have recently 
identified a series of 6-(piperazine-1-yl) - benzimidazole as an ORL1 antagonist. The 
SAR and biological profile of this series will be presented.  

 
MEDI 464 Optimization of a benzimidazole series as opioid receptor-like 1 
(ORL1) antagonists  
Kensuke Kobayashi, Minaho Uchiyama, Hirobumi Takahashi, Hiroshi Kawamoto, 
Satoru Ito, Takashi Yoshizumi, Hiroshi Nakashima, Tetsuya Kato, Atsushi Shimizu, 
Hiroshi Miyazoe, Masanori Asai, Akio Ohno, Mioko Hirayama, Satoshi Ozaki, Takeshi 
Tani, Takeshi Tanaka, Takanobu Mochidome, Kiyoshi Tadano, Fukuroda Takahiro, 
Osamu Okamoto, and Hisashi Ohta, Tsukuba Research Institute, Banyu 
Pharmaceutical CO.,LTD, 3 Okubo, Tsukuba, Ibaraki 300-2611, Japan, Fax: +81-29-
877-2029  



 

 

Opioid receptor-like 1(ORL1) is a G-protein coupled receptor with a high degree of 
amino acid sequence homology to the classical opioid receptors. Since the 
identification of Nociceptin (orphanin FQ)(NC/OFQ) as the endogenous ligand of 
ORL1, a lot of reports have shown possible involvement of the NC/OFQ-ORL1 system 
in pain regulation, cognition, anxiety, and cardiovascular system. We have recently 
identified a benzimidazole series as ORL1 antagonists. But the representative 
compound in this series showed prolongation of QTc interval during the further 
development. As a result of further modification to remove CV adverse effects, an 
orally available and brain penetrable benzimidazole ORL1 antagonist without CV 
issue was identified and showed in vivo inhibitory activity against carrageenin-
induced hyperalgesia in rats.  

 
MEDI 465 Synthesis and structure-activity relationships of N-substituted 
spiropiperidines as nociceptin receptor ligands: Part 1  
John Caldwell1, Julius Matasi1, Hongtao Zhang2, April Smith Torhan2, Ahmad 
Fawzi2, and Deen Tulshian1. (1) Department of Chemical Research-CV/CNS, 
Schering-Plough Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033, 
john.caldwell@spcorp.com, (2) CV/CNS Department of Biological Research, Schering 
Plough Research Institute  

A series of N-substituted analogs based upon the spiropiperidine core of 1 was 
synthesized and exhibited high binding affinity to the NOP receptor. Selectivity 
against other known opioid receptors was determined.  

 

 
MEDI 466 Synthesis and structure-activity relationships of N-substituted 
spiropiperidines as nociceptin receptor ligands: Part 2  
John Caldwell1, Julius Matasi1, Hongtao Zhang2, April Smith Torhan2, Ahmad 
Fawzi2, and Deen Tulshian1. (1) Department of Chemical Research-CV/CNS, 
Schering-Plough Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033, 
john.caldwell@spcorp.com, (2) CV/CNS Department of Biological Research, Schering 
Plough Research Institute  

A series of N-substituted analogs based upon the spiropiperidine core of 1 was 
synthesized and exhibited high binding affinity to the NOP receptor. This lead has 



 

 

been elaborated to compounds to give compounds such as 2 (R=H) which exhibited 
high NOP binding affinity as well as selectivity against other known opioid receptors. 
This series have been further functionalized at the amido-nitrogen. The synthesis and 
structure-activity relationships (SAR) of these compounds will be discussed.  

 

 
MEDI 467 Synthesis and structure-activity relationships of 4-hydroxy-4-
phenylpiperidines as nociceptin receptor ligands: Part 1  
Ginny D Ho1, Ana Bercovici1, Ahmad Fawzi2, April Smith Torhan2, Deen Tulshian1, 
and Hongtao Zhang2. (1) Department of Chemical Research-CV/CNS, Schering-
Plough Research Institute, 2015 Galloping Hill Rd., Kenilworth, NJ 07033, Fax: 908-
740-7152, ginny.ho@spcorp.com, (2) CV/CNS Department of Biological Research, 
Schering Plough Research Institute  

The nociceptin receptor (NOP) is a member of the superfamily of G-protein coupled 
receptors expressing high sequence homology to the classical opioid receptors. 
Recently, it has been reported that NOP is involved in the regulation of pain, anxiety, 
cough and urinary incontinence. Screening of The schering compound files identified 
a number of hits with varying affinities for the nociceptin receptor. Based upon lead 
compound 1, a series of 4-hydroxy-4-phenyl piperidines 2 were synthesized and 
found to bind to the nociceptin receptor. In this poster, we will disclose our early SAR 
studies based on lead structure 1.  

 



 

 

 
MEDI 468 Synthesis and structure-activity relationships of 4-hydroxy-4-
phenylpiperidines as nociceptin receptor ligands: Part 2  
Ginny D Ho1, Ana Bercovici1, Ahmad Fawzi2, April Smith Torhan2, Deen Tulshian1, 
and Hongtao Zhang2. (1) Department of Chemical Research-CV/CNS, Schering-
Plough Research Institute, 2015 Galloping Hill Rd., Kenilworth, NJ 07033, Fax: 908-
740-7152, ginny.ho@spcorp.com, (2) CV/CNS Department of Biological Research, 
Schering Plough Research Institute  

The nociceptin receptor (NOP) is a member of the superfamily of G-protein coupled 
receptors expressing high sequence homology to the classical opioid receptors. 
Recently, it has been reported that NOP is involved in the regulation of pain, anxiety, 
cough and urinary incontinence. Initial SAR development of 4-phenyl-4-
hydroxypiperidines has identified 1 as a potent NOP ligand with excellent selectivity 
over the delta opioid receptor (DOP) and moderate selectivity over the kappa and 
mu opioid receptors (KOP and MOP). This poster presents the further SAR 
development of compound 1 at C-4 and N-1 which resulted in the identification of 2.  

 

 
 
 
 
 
 
 
 

 
MEDI 469 Synthesis and structure-activity relationships (SAR) of N-
substituted amide spiropiperidines as nociceptin receptor ligands: Part 3  
Julius Matasi1, John Caldwell1, Hongtao Zhang2, Ahmad Fawzi2, Deen Tulshian1, and 
April S. Torhan2. (1) Department of Chemical Research-CV/CNS, Schering-Plough 
Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033, Fax: 908-740-
7152, julius.matasi@spcorp.com, (2) CV/CNS Department of Biological Research, 
Schering Plough Research Institute  

The screening of Schering-Plough file compounds identified spiropiperidine 1 as a 
ligand (Ki = 500 nM) for the Nociceptin receptor (NOP). The NOP receptor is a G-
protein coupled receptor with a high degree of amino acid sequence homology to the 
opioid receptor family. Initially, using 1 as the template and exploring the SAR 
around the piperidine nitrogen, two potent NOP receptor ligands were identified. 



 

 

After undertaking a SAR exploration by elaborating compounds 2 and 3 at the amide 
nitrogens, several analogs with high NOP binding affinities as well as selectivities 
against other known opioid receptors were identified. The synthesis and biological 
activities of these compounds will be presented.  

 

 
MEDI 470 Discovery of a cannabinoid-1 receptor PET tracer suitable for 
clinical use  
Ping Liu1, Linus S. Lin1, Terence G. Hamill2, James P. Jewell1, Thomas J. Lanza1, 
Stephen M. Krause2, Christine Ryan2, Waisi Eng2, Sandra Sanabria2, Raymond E. 
Gibson2, Xinchun Tong1, Junying Wang1, Tung M. Fong3, Julie Lao3, Sanjeev Kumar4, 
Wenji Yin4, Mark T. Goulet1, Richard Hargreaves2, H, Donald Burns2, and William K. 
Hagmann1. (1) Department of Basic Chemistry, Merck Research Laboratories, 
Rahway, NJ 07065, ping_liu2@merck.com, (2) Department of Imaging Research, 
Merck Research Laboratories, (3) Department of Metabolic Disorders, Merck 
Research Laboratories, (4) Department of Drug Metabolism, Merck Research 
Laboratories  

The cannabinoid receptor-1 (CB1) is broadly expressed in the brain and is believed to 
possess sufficient density to serve as a target for in vivo imaging using positron 
emission tomography (PET). However, CB1 PET imaging in human has met with little 
success, presumably due to poor affinity and/or high lipophilicity of previous ligands. 
We have modified a potent, selective CB1 inverse agonist to produce a PET ligand 
suitable for clinical applications. It displayed excellent specific binding in the brain of 
preclinical species (S/N >4:1) and was used to assess the correlation between 
receptor occupancy and efficacy in weight loss studies. This presentation will 
describe our efforts to efficiently introduce 18fluorine into the molecule, increase 
binding affinity to the CB1 receptor, and reduce lipophilicity of the lead compound. 
These efforts led to the identification of a human CB1R PET ligand suitable for clinical 
studies. Some results of imaging the CB1 receptor and receptor occupancy studies in 
preclinical species will also be presented.  

 
MEDI 471 Discovery of a novel cannabinoid-1 receptor inverse agonist for 
the treatment of obesity  
William K. Hagmann1, Linus S. Lin1, Thomas J. Lanza1, James P. Jewell1, Ping Liu1, 
Shrenik K. Shah1, Quang Truong1, Hongbo Qi1, Ravindra N. Guthikonda1, Linda L. 
Chang1, Jonathan Wilson1, Helen Armstrong1, Ihor E. Kopka1, Bing Li1, Grace 
Quaker1, Amy Galka1, Xinchun Tong1, Junying Wang1, Sherry Xu1, Tung M. Fong2, 
Chun-Pyn Shen2, Julie Lao2, Jing Chen2, Lauren P. Shearman3, D. Sloan Stribling3, 
Kimberly Rosko3, Alison Strack3, Donald J. Marsh2, Yue Feng2, Sanjeev Kumar4, 
Koppara Samuel4, Wenji Yin4, Lex H. T. Van der Ploeg2, and Mark T. Goulet1. (1) 
Department of Basic Chemistry, Merck Research Laboratories, Rahway, NJ 07065, 
william_hagmann@merck.com, (2) Department of Metabolic Disorders, Merck 



 

 

Research Laboratories, (3) Department of Pharmacology, Merck Research 
Laboratories, (4) Department of Drug Metabolism, Merck Research Laboratories  

The cannabinoid-1 receptor (CB1R) is a proven therapeutic target for weight loss and 
associated cardiovascular risk factors. The published reports of the clinical 
experience with rimonabant provide convincing evidence that CB1R is an important 
mediator of metabolic processes and individual behavior. Our efforts to identify 
unique CB1R modulators began with a substituted amide screening hit (1). The 
major focus of the medicinal chemistry program was to optimize in vivo potency and 
minimize the formation of reactive metabolic intermediates. These efforts rapidly led 
to the identification of a highly potent and selective compound with a desirable 
pharmaceutical and pharmacological profile suitable for clinical development. This 
presentation will describe our efforts in optimizing the structure activity relationship 
of this lead class and will report on the preclinical activities of this CB1R inverse 
agonist.  

 

 
MEDI 472 Synthesis and biological evaluation of novel thiazolo[3,2-
a]benzimidazole derivatives as metabotropic glutamate receptor 1 
antagonists  
Jiro Fujiyasu1, Hirotsune Itahana2, Masamichi Okada1, Takashi Toya2, Toshihiro 
Watanabe1, Minoru Okada1, and Mitsuaki Ohta1. (1) Institute for Drug Discovery 
Research, Astellas Pharmaceutical Co. Ltd, 21, Miyukigaoka, Tsukuba, Ibaraki 305-
8585, Japan, Fax: 81-29-852-5387, jiro.fujiyasu@jp.astellas.com, (2) Drug 
Development Division, Astellas Pharmaceutical Co. Ltd  

Glutamate is one of major excitatory neurotransmitter in the central nervous system. 
To exert its effects, glutamate activates two major receptor classes; the ionotropic 
glutamate receptors (iGluRs) and the metabotropic glutamate receptors (mGluRs). 
mGluRs are considered to be drug targets to modulate glutamate transmission for 
treatment of various neurological and psychiatric diseases including pain, ischemic 
damage and anxiety. We have recently identified a series of thiazolo[3,2-
a]benzimidazole derivatives as novel mGluR1 antagonists shown as genaral structure 
1. Especially, compounds introduced F atom at 5 position on thiazolo[3,2-
a]benzimidazole moiety are found to exhibit high affinity for mGluR1 receptors and 
very potent analgesic efficacy for neuropathic pain. The details of the synthesis, SAR, 
ADME and biological profiles of thiazolo[3,2-a]benzimidazole derivatives will be 
presented.  

 

 



 

 

 

 

MEDI 473 Microwave-assisted synthesis of potent mGluR5 antagonists  
Bin Shao, Discovery Research, Purdue Pharma, L.P, 6 Cedar Brook Drive, Cranbury, 
NJ 08512, Fax: 609-409-6930, bin.shao@pharma.com  

mGluR5 antagonists have been illustrated to have therapeutic potential in the 
treatment of anxiety, pain and drug abuse. We have designed novel small molecules 
as mGluR5 antagonists and have discovered an efficient microwave-assisted 
synthetic method. This poster will disclose the synthesis and the in vitro activity of a 
group of potent mGluR5 antagonist.  

 
 
 

 
MEDI 474 Prodrugs of 3-(3,4-dicholorobenzyloxy)-2-amino-6-
fluorobicyclo[3.1.0]hexane- 2,6-dicarboxylic acid (MGS0039): Potent and 
orally active group II mGluR antagonist with antidepressant-like potential  
Akito Yasuhara, Masato Nakamura, Kazunari Sakagami, Yasunori Kawakita, 
Toshiharu Shimazaki, Shigeyuki Chaki, Hiroshi Ohta, and Atsuro Nakazato, Medicinal 
Research Laboratories, Taisho Pharmaceutical Co., Ltd, 1-403 Yoshino-cho, Kita-ku, 
Saitama 331-9530, Japan, Fax: 048-652-7254, a.yasuhara@po.rd.taisho.co.jp  

3-(3,4-Dichlorobenzyloxy)-2-amino-6-fluorobicyclo[3.1.0]hexane-2,6-dicarboxylic 
acid (MGS0039) is a highly selective and potent group II mGluR antagonist (IC50 = 
20.0 nM) and is detected in both plasma (492 ng/mL) and brain (13.2 ng/g) at oral 
administration of 10 ng/mL, but the oral bioavailability of MGS0039 was 10.9 %. In 
order to improve the oral bioavailability of MGS0039, the prodrugs of MGS0039, 
were discovered by chemical modifications of carboxyl group on C-6 position of 
bicyclo[3.1.0]hexane ring. Among these compounds, 6-alkyl esters of MGS0039 
enhanced the concentration of MGS0039 in plasma and brain in rat and monkey after 
oral administration, comparing with the oral administration of MGS0039. 6-Heptyl 
ester, a prodrug of MGS0039, showed antidepressant-like effects in rat forced 
swimming test and mouse tail suspension test. In this meeting, we will report on the 
details of the synthesis, pharmacokinetic, pharmacological studies of prodrugs of 
MGS0039.  

 
 

 
MEDI 475 Design and synthesis of 3,5-bis-benzamide substituted DNK 333 
analogs as dual NK-1/NK-2 receptor probes  
Vijaya L. Korlipara1, Venkat Manoj Swarna1, and Bradley J. Undem2. (1) College of 
Pharmacy & A.H.P, St. John's University, 8000 Utopia Parkway, Jamaica, NY 11439, 
korlipav@stjohns.edu, (2) Johns Hopkins Asthma and Allergy Center  

Simultaneous blockade of the NK-1 and NK-2 receptors with dual NK-1/NK-2 
receptor antagonists has been proposed to be more effective in the treatment of 
asthma and associated airway diseases, than blockade of NK-1 or NK-2 receptor 



 

 

alone which might result in partial protection. A series of six compounds derived 
from DNK 333, a potent and balanced dual neurokinin (tachykinin) receptor 
antagonist, was synthesized to serve as dual NK-1/ NK-2 receptor probes. The 3,5-
bis-nitro substituted benzamide compound was found to be the most promising 
compound in our series (pKb = 8.4 for the NK-1 receptors, pKb = 8.82 for the NK-2 
receptors) in the functional assay using guinea pig trachea.  

 

 
MEDI 476 Series of potent, orally active alpha,alpha-disubstituted piperidine 
NK1 antagonists  
Dong Xiao1, Cheng Wang1, Gregory Reichard1, Hon-Chung Tsui1, Sunil Paliwal1, 
Anandan Palani1, Neng-Yang Shih1, Ruth A. Duffy2, Gerard Randolph2, Jean 
Lachowicz2, Geoffrey Varty2, Cynthia Morgan2, Fei Liu3, and Amin Nomeir3. (1) 
Chemical Research Department, Schering-Plough Research Institute, 2015 Galloping 
Hill Road, Kenilworth, NJ 07033, dong.xiao@spcorp.com, (2) CV &CNS Biology, 
Schering-Plough Research Institute, (3) Department of Drug Metabolism, Schering 
Plough Research Institute  

Modification of a prototype NK1 antagonist resulted in the synthesis of a series of 
simple amides and retroamides. These compounds were shown to be potent and 
orally active NK1 antagonists.  

 
MEDI 477 Improving metabolism of novel cyclic urea NK1 antagonists with 
amine capping groups  
Dong Xiao1, Carmine Stengone1, Gregory Reichard1, Neng-Yang Shih1, Ruth A. 
Duffy2, Gerard Randolph2, Jean Lachowicz2, Geoffrey Varty2, Cynthia Morgan2, Fei 
Liu3, and Amin Nomeir3. (1) Chemical Research Department, Schering-Plough 
Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033, 
dong.xiao@spcorp.com, (2) CV &CNS Biology, Schering-Plough Research Institute, 
(3) Department of Drug Metabolism, Schering Plough Research Institute  

The cyclic urea NK1 antagonist Sch 425078 was metabolized in rat through urea ring 
hydroxylation. In order to curb the formation of these hydroxylated metabolites, a 
series of analogs with various amine capping groups were prepared. The synthesis, 
SAR and PK profile of these novel and potent NK1 analogs will be discussed.  

 
 
 
 
 



 

 

 
MEDI 478 Novel piperidine scaffold as an orally active NK1 antagonist  
Jonathan R. Young1, Ronsar Eid1, Robert J. DeVita1, Gary G. Chicchi1, Kwei-Lan C 
Tsao1, Marc Kurtz1, James V. Pivnichny1, Sharon Tong1, Song Zheng1, Alan 
Wheeldon2, Emma Carlson2, Jerry Di Salvo3, Ruth Kilburn2, Alana Upthagrove1, 
Sanjeev Kumar1, and Sander G. Mills4. (1) Medicinal Chemistry, Merck & Co. Inc, 33 
Avenue Louis Pasteur, Boston, MA 02115, Fax: 617-992-2406, 
jonathan_young@merck.com, (2) The Neuroscience Research Centre, Merck Sharp 
and Dohme Research Laboratories, (3) Immunology, Merck & Co., Inc, (4) Merck 
Research Laboratories  

For many years there has been considerable interest in identifying a Neurokinin 1 
(Substance P) antagonist backup for the potential treatment of depression or 
emesis.  Several issues needed to be addressed in such a molecule, in particular, 
achieving good brain penetration and pharmacokinetics consistent with once-a-day 
dosing, while at the same time minimizing cytochrome P450 enzyme inhibition and 
induction.  We began our lead identification process by preparing a number of 
regioisomeric pyrrolidine and piperidine derivatives that incorporated the common 
diaryl pharmacophore required for receptor binding.  We discovered pyrrolidine I 
after several SAR iterations in which the 2-methyl-4-fluorophenyl and the 
acetylpiperidine substituents were identified as key components crucial for NK1 
receptor binding and functional antagonism.  The duration of action of compound I 
was unacceptably low which was attributed in part to the three amide bonds and a 
moderate plasma half-life rather than poor brain penetration.  

   

Two amide bonds were replaced with heterocycles and the third was reverted back to 
our traditional ether design to address the shortcomings of NK1 antagonist I.  The 
fused-triazole II was incorporated to reduce the degrees of freedom of the 
pyrrolidine N-carboxamide rotamers of compound I.  Triazole II possessed excellent 
in vitro activity but still lacked the in vivo properties we required.  The final 
modification resulted in N-substituted piperidine III which incorporated the key 
binding interactions and conformational constraints we had identified.  This 
presentation will highlight the progressive design elements of this lead series and the 
pharmacological profile of NK1 antagonist III.  

   

 

 



 

 

 
MEDI 479 Synthesis and biological characterization of the NK2 antagonist 
SLV332  
Daniel P. Jasserand, Holger Sann, Reinhard Brueckner, Dania Reiche, Michael 
Firnges, Emil Finner, Jochen Antel, and Ulf Preuschoff, Solvay Pharmaceuticals 
Research Laboratories, Hans-Boeckler-Allee 20, Hannover 30173, Germany, Fax: 49-
511-857-2195, daniel.jasserand@solvay.com  

Neurokinin A(NKA) and Neurokinin 2(NK2) receptors are known to be involved in 
intestinal nociception. It is further known that NK2 antagonists in preclinical models 
reduce visceral hypersensitivity. We report the synthesis using the boronic-acid 
Mannich reaction of the novel NK2 antagonist SLV332 and its in vitro and in vivo 
activities. SLV332 displays a new type of subpharmacophore for the NK2 receptor 
antagonists. The stereoselectivity of the boronic-acid Mannich reaction is confirmed 
by X-Ray analysis. Moreover, structure-activity relationships are given. SLV332 
specifically exhibits a subnanomolar binding affinity for the human NK2 receptor as 
well as subnanomolar activity in NK2 functional cell and tissue assays. SLV332 
displays also a potent and long lasting activity after oral administration in a NK2 
colon motility assay in guinea-pigs and in a rat model of visceral hypersensitivity. 
The activity of SLV332 in these tests suggests that SLV332 might be beneficial in 
irritable bowel syndrome.  

 
MEDI 480 Novel lipophilic gamma-hydroxybutyrate (GHB) analogs with high 
affinity to GHB sites in rat brain  
Signe Høg, Petrine Wellendorph, Birgitte Nielsen, Bente Frølund, and Rasmus P. 
Clausen, Department of Medicinal Chemistry, The Danish University of 
Pharmaceutical Sciences, Universitetsparken 2, Copenhagen 2100, Denmark, 
sih@dfuni.dk  

Gamma-hydroxybutyrate (GHB) is a psychotropic compound endogenous to 
mammalian brain. Apart from being a drug of abuse, GHB was recently registered for 
treatment of narcolepsy. Although most of the known GHB effects are mediated via 
GABAB receptors, GABAB receptor independent effects are reported. This, in 
combination with the presence of high-affinity [3H]GHB binding sites in the brain, 
suggests the existence of a distinct GHB receptor. In order to identify a gene 
responsible for non-GABAB GHB binding in the CNS and to elucidate the molecular 
mechanisms of the effects of GHB, ligands with high affinity and specificity for the 
reported GHB binding site are needed. The synthesis and pharmacological data of a 
series of lipophilic diaromatic derivatives of GHB will be presented. Some of these 
ligands are among the most high-affinity GHB receptor ligands reported to date.  

 

 



 

 

 
MEDI 481 Determining the amino acids involved in selective allosteric 
modulation of the α1β3γ2 and α2β3γ2 GABAAR subtypes  
Niki M. Zacharias, Ashutosh A. Kulkarni, Elisha D. Mackey, John B. Nicholas, Mark 
W. Nowak, Sue Dee Sahba, and Nima W. Shiva, Neurion Pharmaceuticals, 180 North 
Vinedo Ave., Pasadena, CA 91107, Fax: 626-395-0683, nikiz@neurionpharma.com  

γ-aminobutyric acid-A receptors (GABAAR) are ligand-gated chloride channels and 
are an established target for the treatment of anxiety. Currently approved anxiolytics 
frequently cause troublesome side effects. The anxiolytic effect of these drugs is due 
to positive allosteric modulation of the α2 GABAAR, while the side effects are due to 
the modulation of α1 and α5 GABAARs. We thus need a drug selective for the α2 
GABAAR over α1 and α5. We are using site-directed unnatural amino acid 
mutagenesis, electrophysiology, and computational chemistry to study the 
interaction of drugs with the α1 and α2 GABAAR allosteric binding sites. We have 
assembled approximately 20 known GABAA allosteric modulators, several of which 
show selectivity for α2 over α1. We are studying how mutation of amino acids in the 
GABAA receptor allosteric sites effect drug binding and efficacy. We have found 
several amino acids that are used only by α2 GABAAR selective compounds.  

 
MEDI 482 Novel hydroxypyrazol-based ligands for characterizing the GABAA 
binding site  
Henriette M. Hansen, Department of Medicinal Chemistry, Danish University of 
Pharmaceutical Sciences, Universitetsparken 2, 2100 Copenhagen Ø, Denmark, 
hmh@dfuni.dk  

The GABAA receptors are mediators of neuronal inhibition and because of their 
implication in a number of CNS diseases they are in focus as therapeutic targets. A 
three-dimensional pharmacophore model of the ligand binding-site has previously 
been developed and a series of 4-aryl substituted analogues of the GABAA ligand 4-
PIOL have been used to map out a receptor cavity in the binding-site. To elaborate 
this model further and obtain a platform for developing receptor labelling tools, a 
series of the corresponding N-hydroxypyrazol analogues were synthesized and 
pharmacologically characterized.  

 

   

A variety of substituents, representing different steric and electronic properties, were 
inserted into the 3- and 5-position of the N-hydroxypyrazol ring using various 
chemical procedures. The subsequent study confirmed the bioisosteric relation 
between the N-hydroxypyrazol ring and the 3-isoxazolol ring in 4-PIOL, and thus a 
number of high-affinity GABAA ligands were identified.  



 

 

 

MEDI 483 Synthesis of isotopically labelled GABA  
Robert L. White and Matthew C. Cook, Department of Chemistry, Dalhousie 
University, 6274 Coburg Rd., Halifax, NS B3H 4J3, Canada, Fax: 902-494-1310, 
Robert.White@Dal.Ca  

4-Aminobutanoic acid (GABA), a simple amino acid, is an important inhibitory 
neurotransmitter of the central nervous system. Isotopically labelled samples of 
GABA are valuable as internal standards for mass spectrometry, starting materials 
for chemical synthesis of labelled drugs and as substrates for the investigation of 
enzyme mechanisms and metabolic pathways. While several syntheses of deuterium 
labelled GABA have been reported, none is applicable to the synthesis of [3,3-
2H2]GABA; the current work describes a route via 3-cyanopropionate that requires 
only one chemical step after the introduction of deuterium. The nitrile group was 
chosen, not only as a precursor of the amino group, but also as a mediator of base-
catalyzed hydrogen-deuterium exchange. Hydroxide ion, carbonate ion and 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU) each catalyzed high levels of exchange, but 
side product formation was minimized with DBU. Negative ion electrospray ionization 
(ESI) mass spectrometry and 1H NMR spectroscopy were used to identify succinamic 
and succinic acids as side products of the exchange reaction and to monitor the 
incorporation of deuterium. In an initial experiment involving hydrolysis of ethyl 3-
cyanopropionate in D2O, deuterium was detected in the product, not only at C-3, but 
also at C-2. To minimize exchange adjacent to the carboxyl group, subsequent 
experiments were conducted using sodium 3-cyanopropionate. Two successive 
exchanges under the optimum conditions (DBU, D2O, 1,4-dioxane, 100°C, 2 h) led to 
specific incorporation of deuterium (98% at C-3 of 3-cyanopropionate) with minimal 
formation of side products. Nitrile reduction without loss of deuterium label 
(NaBH4/CoCl2 in H2O) yielded [3,3-2H2]GABA, a deuterium isotopomer especially 
useful when hydrogens at C-2/C-4 of GABA are chemically or metabolically labile.  

 
MEDI 484 Design and synthesis of novel inhibitors of fatty acid amide 
hydrolase  
Joie Garfunkle, F. Anthony Romero, and Dale Boger, Department of Chemistry, The 
Scripps Research Institute, 10550 N. Torrey Pines Rd, La Jolla, CA 92037, 
garfunkl@scripps.edu  

Fatty acid amide hydrolase (FAAH) is the primary catabolic regulator of bioactive lipid 
amides in vivo, including the endogenous cannabinoid anandamide and the sleep-
inducing substance oleamide. Both anandamide and oleamide are fatty acid amides 
that serve as endogenous chemical messengers. More specifically, anandamide is an 
ethanolamide that binds to the central CB1 and peripheral CB2 cannabinoid 
receptors. It is through this binding that anandamide exhibits its analgesic effects, 
which are due to an increase in the amount of endogenous anandamide levels that in 
turn suppresses pain neurotransmission. The other key fatty acid amide is oleamide, 
which induces sleep by reducing mobility, shortening the sleep induction period, and 
lengthening the time spent in slow wave sleep. The action of these two fatty acid 
amides is terminated by FAAH, and due to these therapeutic implications FAAH has 
emerged as an exciting target for a range of clinical disorders. Therefore, the 
development of selective, potent, and efficacious in vivo inhibitors of FAAH is 
important for eventual clinical use.  



 

 

Continuing the structure activity relationship studies of the lead compound, new 
inhibitors of FAAH have been designed, synthesized, and evaluated. Several of these 
inhibitors have produced promising biochemical results as well as an interesting new 
class of inhibitors of FAAH.  

 

 
MEDI 485 In vivo imaging of the CRF1 receptors with positron emission 
tomography  
J. S. Dileep Kumar1, Gregory M. Sullivan2, Ramin V. Parsey1, Victoria Arango1, 
Yung-yu Huang2, Vattoly J Majo1, Jaya Prabhakaran1, Ronald L. Van Heertum3, and J. 
John Mann2. (1) Department of Psychiatry & Division of Neuroscience, Columbia 
University & New York State Psychiatric Institute, 1051 Riverside Drive, Box:42, New 
York, NY 10032, dk2038@columbia.edu, (2) Department of Psychiatry, Radiology & 
Division of Neuroscience, Columbia University & New York State Psychiatric Institute, 
(3) Department of Radiology, Columbia University  

Corticotropin releasing factor (CRF or CRH) is a neurotransmitter that regulates the 
hypothalamic-pituitary-adrenal (HPA) axis. CRF elicits its effects through G-protein-
coupled receptors CRF1 and CRF2, and its free or functionally active level is locally 
regulated by CRF-binding protein (CRF-BP). Over-stimulation of CRF1 receptors has 
been implicated in the pathogenesis of neuropsychiatric disorders such as anxiety, 
and neurodegenerative diseases such as Alzheimer's disease and Parkinson's 
disease, but direct evidence from in vivo studies is lacking. Development of a 
radiolabeled, pharmacologically selective CRF1 receptor antagonist for positron 
emission tomography (PET) would make it possible to quantify CRF1 receptors in 
vivo, thereby permitting study of its role in the pathophysiology of depression, 
anxiety and neurodegenerative diseases. We have developed [11C]R121920, 
[11C]DMP696, [11C]DMP904 and [11]SN003 as candidate PET tracers for CRF1 
receptors. The above tracers were synthesized in good yield and specific activity and 
in vivo studies in anesthetized baboon demonstrated that they penetrate blood-brain 
barrier (BBB) and show an initial influx of radioactivity in various brain regions. 
However, time activity curves (TACs) indicate rapid clearance of radioactivity and no 
regional specificity of binding is observed. Our in vivo results with the developed 
CRF1 receptor radioligands did not demonstrate a quantifiable pattern of specific 
regional binding using PET neuro-imaging in baboon. The in vivo failure of these PET 
tracers is likely due to the low density of CRF1 receptors in primate brain as is 
evident from our in vitro binding studies in baboon and human brain. The details of 
radioligand syntheses, in vivo, and in vitro binding studies will be presented.  

 
 
 
 
 
 
 



 

 

 
MEDI 486 Synthesis of deuterium-labeled antipsychotic drugs  
Heiko Junga, Xiangyu Jiang, and Christopher James Randlett, Bioanalytical 
Chemistry, Covance Laboratories Inc, 3301 Kinsman Blvd., Madison, WI 53704, Fax: 
608-242-2735, heiko.junga@covance.com  

Olanzapine-d3, desmethyl olanzapine-d8, clobazam –d5, desmethyl clobazam-d5, 
clozapine-d3, desmethyl clozapine-d8 and quetiapine-d8 were synthesized via 
several steps.These deuterated internal standards allowed the development of simple 
and rugged LC-MS/MS methods for antipsychotic drugs.  

 
MEDI 487 Binding selectivity of substituted diarylmethanes to serotonin 
transporters (SERT)  
Balagopal Lakshmi, Seok-Rye Choi, Rajesh Chandra, Zhi-Ping Zhuang, and Hank F. 
Kung, Departments of Radiology1 and Pharmacology2, University of Pennsylvania, 
Philadelphia, PA 19104, Fax: 215-349-5035, lbalagopal@sunmac.spect.upenn.edu  

Imaging serotonin transporters (SERT) is an emerging research tool potentially 
helpful to understand the action mechanism of antidepressants as well as to evaluate 
the progress of the treatment of depressed patients. As a part of our ongoing 
research program on developing novel radioligands for imaging SERT, we have 
synthesized a series of diarylmethane derivatives. The key step of the synthesis 
involved the coupling of 1-iodo-2-nitro-benzenes 1a-d with aldehyde 2 using the 
well-known ‘Knochel' reaction. Subsequent reduction with BH3-tetrahydrofuran 
yielded the desired diarylmethane derivatives, 4a-d. Binding studies of compounds 
4a-d were carried out using membrane homogenates prepared from LLC-PK1 cells 
selectively expressing serotonin, norepinephrine (NET) and dopamine (DAT) 
transporters. Interestingly, ligands 4b-d exhibited very high affinity to SERT (Ki<10 
nM) with excellent selectivity in vitro, while very low binding affinities were observed 
for NET and DAT (Ki>1000 nM).  

 

 
 
 
 
 
 



 

 

 
MEDI 488 Further structural exploration of tri-substituted asymmetric pyran 
derivatives, (2S, 4R, 5R)-2-benzhydryl-5-benzylamino-tetrahydropyran-4-ol 
and their corresponding disubstituted (3S,6S) pyran derivatives: 
Development of potent molecules for serotonin and norepinephrine 
transporters  
Shijun Zhang1, Fernando Fernandez1, Stuart Hazeldine1, Juan Zhen2, Maarten 
Reith2, and Aloke Dutta1. (1) Department of Pharmaceutical Sciences, Wayne State 
University, Detroit, MI 48202, Fax: 313-577-2033, adutta@wayne.edu, (2) 
Department of Psychiatry, New York University School of Medicine  

Monoamine transporters including dopamine transporter (DAT), serotonin transporter 
(SERT), and norepinephrine transporter (NET) play an important role in maintaining 
the concentration of biogenic amine neurotransmitters in the central nervous system 
(CNS). These transporters are involved in different pathological processes and have 
been implicated in many neurological disorders. It is believed that dysfunctional 
SERT and NET systems in the CNS play an important role in the etiology of 
depression. Consequently, blockers for SERT and NET have been known as anti-
depressant agents for quite sometime. Recently, we have reported development of a 
unique trisubstituted pyran molecular template exhibiting preferential affinity for 
serotonin and norepinephrine transporters. Furthermore, their highest affinity for the 
transporters was observed stereoselectivity as higher affinity resided mainly in the (-
)-isomers. The absolute stereochemistry for the active analog was found to be (2S, 
4R, 5R) from X-ray study. In our further exploration, we have introduced moieties 
capable of hydrogen bonding at the N-benzyl position in both di- and tri-substituted 
series. The SAR results indicated the development of potent molecules for both SERT 
and NET. Detailed description of design of analogues and biological results will be 
described. Supported by DA 12449 (AKD).  

 
MEDI 489 Synthesis and in vivo evaluation of 5-HT1A receptor agonist 
radioligand [O-methyl-11C]2-(4-(2-methoxyphenyl)piperazin-1-yl)butyl) -
4-methyl-1,2,4-triazine-3,5(2H,4H)dione in nonhuman primates  
J. S. Dileep Kumar1, Jaya Prabhakaran1, Vattoly J Majo1, Matthew Milak1, Norman 
R. Simpson2, Agata Bukowska2, Ronald L. Van Heertum2, J. John Mann3, and Ramin 
V. Parsey1. (1) Department of Psychiatry & Division of Neuroscience, Columbia 
University & New York State Psychiatric Institute, 1051 Riverside Drive, Box:42, New 
York, NY 10032, dk2038@columbia.edu, (2) Department of Radiology, Columbia 
University, (3) Department of Psychiatry, Radiology & Division of Neuroscience, 
Columbia University & New York State Psychiatric Institute  

There is now substantial evidence from postmortem studies, animal models and 
clinical studies to implicate serotonin1A (5-HT1A) receptors in the pathophysiology of 
major neuropsychiatric disorders such as depression, suicidal behavior, schizophrenia 
and Alzheimer's disease. 5-HT1A receptors exist in high and low affinity states and 
the in vivo proportion of the high affinity binding sites is of functional importance as 
they are coupled to second messengers through G proteins. An antagonist 
radioligand has equal affinities for the high and low affinity sites, whereas, agonist 
ligands bind preferentially to the high affinity state of the receptor to provide a more 
meaningful functional measure of 5-HT1A receptors. We report the synthesis and in 
vivo evaluation, in non-human primates, of [11C-O-methyl]-2-(4-(4-(2-
methoxyphenyl)piperazin-1-yl)butyl)-4-methyl-1,2,4-triazine-3,5(2H,4H)dione 



 

 

([11C]MMP) as an agonist PET tracer for 5-HT1A receptors. MMP is a 5-HT1A 
receptor agonist with Ki 0.15 nM and an EC50 of 0.1 nM. Radiosynthesis of 
[11C]MMP was achieved in 30 ± 5% (n = 15) yield at the end of synthesis (EOS) 
with a specific activity of 2600 ± 500 Ci/mmol (n =12). PET studies in anesthetized 
baboon demonstrated specific binding of [11C]MMP in 5-HT1A receptor enriched 
brain regions and the binding was blocked by both the 5-HT1A antagonist 
WAY100635 (0.5 mg/kg/ i.v.) and agonist 8-OH-DPAT (2 mg/kg/ i.v.). [11C]MMP is 
a selective 5-HT1A receptor agonist ligand that shows specific in vivo binding to 5-
HT1A receptor regions in baboon and has the potential to be used as an in vivo 
imaging agent to quantify the high affinity states of 5-HT1A receptors in human.  

 
MEDI 490 Synthesis and biological evaluation of a new series of nicotinic 
acetylcholine receptor (nAChR) ligands for positron emission tomography 
(PET)  
Yongjun Gao, Hayden T Ravert, Daniel Holt, John Hilton, Chris Endres, Mohab 
Alexander, Anil Kumar, Arman Rahmim, Hiroto Kuwabara, Dean F. Wong, Robert F. 
Dannals, and Andrew G. Horti, Department of Radiology, Johns Hopkins Medical 
Institutions, 720 Rutland Avenue, Baltimore, MD 21205, Fax: 410-614-0111, 
ygao5@jhmi.edu  

The most abundant subtype of cerebral nicotinic acetylcholine receptors, á4â2-
nAChRs play a critical role in various brain functions and pathological states. Imaging 
agents suitable for visualization and quantification of the á4â2-nAChRs by positron 
emission tomography (PET) techniques would present unique opportunities to define 
the function and pharmacology of the nAChRs in the living human brain. They would 
therefore provide a useful tool to diagnose and monitor response to therapy in 
various diseases. In this study, we report the synthesis, nAChR binding affinity, and 
pharmacological properties of a new series of 3-pyridyl ether analogs of A-85380. 
Some of these nAChR ligands were radiolabeled with positron-emitting isotope 11C 
and evaluated in animal studies as potential PET radiotracers for imaging of cerebral 
nAChRs with improved brain kinetics compared with 2-[18F]-fluoro-A-85380, the 
radiotracer for PET imaging of á4â2-nAChRs in humans.  

 
MEDI 491 Acetylcholine binding proteins (AChBPs) as soluble surrogates of 
the extracellular ligand binding domain of nicotinic acetylcholine receptors 
(nAChRs)  
Todd T Talley, Department of Pharmacology, University of California, San Diego, 
9500 Gilman Drive 0636, La Jolla, CA 92093-0636, Fax: 858-534-8248, 
ttalley@ucsd.edu, and Palmer Taylor, School of Pharmacy and Pharmaceutical 
Sciences, University of California, San Diego  

nAChRs are prototypical members of the ligand-gated ion channel superfamily of 
receptors that include 5-HT3, GABA-A and -C and glycine receptors. The prevalence 
of nAChRs in mediating synaptic transmission and their association with pathological 
states make them attractive targets for developing new therapeutic agents. The 
ability to express milligram quantities of the AChBPs as soluble proteins suitable for 
crystallography, spectroscopy and high throughput drug screening make them 
uniquely suited for rigorous structure-activity studies. We have employed these 
proteins to examine ligand selectivity for a wide variety of congeneric peptides and 
alkaloids. Quenching of fluorescence, X-ray crystallography, modeling and 



 

 

radioligand competition measured by a scintillation proximity assay have been used 
to characterize the selectivity of AChBPs from three molluskan species for a large 
library of compounds consisting of classical nicotinic ligands, neonicotinoids, 
anabaseine derivatives and alpha-conotoxins. These studies enable the assessment 
of determinants of affinity for both ligand and binding site.  

 
MEDI 492 N-Heteroaryl bridged bicyclic diamines are potent agonists at 
neuronal nicotinic receptors  
William H. Bunnelle1, Daniela Barlocco2, Michael D. Meyer3, Keith B. Ryther4, 
Michael R. Schrimpf3, Michael J. Dart1, Jennifer M. Frost1, Arianna Gelain2, Jerome F. 
Daanen5, Xenia Searle6, David J. Anderson3, Pamela Puttfarcken5, Jun Chen5, Peter 
Curzon7, Michael J. Buckley4, and Carol S. Surowy5. (1) GPRD, Department R47W, 
AP9A-1, Abbott Laboratories, Abbott Park, IL 60064, 
William.H.Bunnelle@abbott.com, (2) Instituto di Chimica Farmaceutica e 
Tossicologica, Università di Milano, (3) R47W, Abbott Laboratories, (4) Neurological 
and Urological Diseases Research, Abbott Laboratories, (5) Neuroscience Research, 
Global Pharmaceutical Research and Development, Abbott Laboratories, (6) Global 
Pharmaceutical Research Division, Abbott Laboratories, (7) R4N5, Abbott 
Laboratories  

Neuronal nicotinic acetylcholine receptors (NNRs) mediate a broad range of CNS 
functions, and have emerged as important targets for drug discovery aimed at 
treatment of various CNS disorders. The profound analgesic effects of the NNR 
agonist epibatidine (1) have focused attention on NNR agonists as novel alternatives 
to opioids for the treatment of severe pain states. An essential goal is to increase the 
therapeutic index relative to epibatidine, and our approach is to identify agonists 
with improved selectivity for the α4β2 NNR subtype over the α3β4*-containing NNRs 
that populate the autonomic ganglia. Investigations of a series of N-heteroaryl 
bridged bicyclic diamines exemplified by 2 resulted in potent NNR ligands with 
efficacy in a range of rodent pain models. Structure-activity relationships leading to 
agonists with improved α4β2-subtype selectivity will be described.  

 

 
MEDI 493 Aryl amide motif with potent D2/5HT2A antagonist activity  
James M. Graham1, Barr Bridgett2, Stephen Cho1, Coughenour Linda2, Terry 
Crawford1, Tracy F. Gregory1, Sham S. Nikam1, David Rock2, Jamie Singer1, and 
Michael A. Walters1. (1) Medicinal Chemistry, Pfizer Global Research and 
Development, 2800 Plymouth Road, Ann Arbor, MI 48105, 
james.graham@pfizer.com, (2) CNS Pharmacology, Pfizer Global Research and 
Development  

Potent dopamine subtype 2 (DA D2) and serotonin subtype 2 (5-HT2A) antagonist 
compounds with an anilide structural motif are presented. The synthesis, 



 

 

pharmacology and general SAR are discussed. These sensitive molecules show a 
range of activity that can be dramatically altered by subtle structural changes. Such 
compounds hold promise as atypical antipsychotics for the treatment of 
schizophrenia.  

 

 
MEDI 494 Novel sulfonamides having high dual dopamine D2 and D3 
receptor affinity show in vivo antipsychotic efficacy with beneficial cognitive 
and EPS profile  
G. M. Keserû, É. Ágai-Csongor, J. Galambos, K. Nógrádi, I. Vágó, A. Bielik, B. Kiss, 
I. Laszlovszky, K. Sághy, J. Laszy, I. Gyertyán, L. Gémesi, M. Zájer-Balázs, and Gy. 
Domány, Gedeon Richter Ltd, Budapest H-1103, Hungary, Fax: +36-1-4326002, 
gy.keseru@richter.hu  

Our quest for new antipsychotics has been based on three interrelated hypotheses: i) 
dopamine D2 receptor antagonism is required for antipsychotic activity, ii) dopamine 
D3 receptor antagonism may carry favorable effects such as cognitive enhancement 
and lack of catalepsy and iii) in order to achieve simultaneous in vivo manifestation 
of D2 and D3 receptor antagonism the compound should have higher affinity to D3 
than to D2 receptors.  

Medicinal chemistry efforts yielded several novel sulfonamides (A) with high affinity 
towards dopamine D2 receptors and significant D3/D2 selectivity.  These compounds 
were metabolically stable, brain penetrable, orally bioavailable and elicited significant 
efficacy in the apomorphine-induced climbing test following oral administration. 
Beneficial effects observed on cognitive performance and the lack of catalepsy might 
indicate the importance of D3 receptor affinity when designing new antipsychotics.  

 

(A) Q = aryl, hetaryl, alkyl; X = N or CH; Y = single bond, CH2 or O; Z = H, one or 
more alkyl, alkoxy, halogen etc.  

   

 
 
 
 
 
 



 

 

 
MEDI 495 Positional isomers and bio-isosteric analogs of 7-{[4-(4-Phenyl-
piperazin-1-yl)-butyl]-propyl-amino}-5,6,7,8-tetrahydro-naphthalen-2-ol 
for their preferential interaction at the dopamine D3 receptors  
Swati Biswas1, Juan Zhen2, Maarten Reith2, and Aloke Dutta3. (1) Pharmaceutical 
sciences, Wayne State University, Detroit, MI 48201, Fax: 313-577-2033, 
swati@wayne.edu, (2) Department of Psychiatry, New York University School of 
Medicine, (3) Pharmaceutical Sciences, Wayne State University  

Dopamine receptors are of considerable interest pharmacologically because they are 
the principal target of drug development for the treatment of various 
neuropsychriatic disorders such as Schizophrenia, Parkinson's disease, drug abuse 
etc. Targeting dopamine D3 receptor, a subfamily of dopamine D2-class of receptors, 
for various CNS disorders is drawing much attention because of its unique location. 
D3 receptor, located mostly in the limbic region of the brain is the target for atypical 
antipsychotic drugs as it will likely to exhibit minimum extra pyramidal side effects. 
It has also been shown that selective D3 receptor agonists can provide 
neuroprotection in Parkinson's disease by inducing brain derived neurotrophic factors 
(BDNF). Much of the pharmacological actions mediated by D3 receptor are still 
unresolved because of the lack of highly potent and selective D3 receptor agonist. In 
our earlier communication, we described the development of a series of hybrid 
molecules for D2 and D3 receptors by combining pharmacophoric elements of 
aminotetraline and piperazine molecular fragments derived from known dopamine 
receptor agonist and antagonist molecules. These hybrids exhibited selective affinity 
toward D3 receptors. In our present SAR study, we have developed a series of novel 
bioisosteric analogs by replacing the catechol ring in the aminotetraline moiety. In 
addition, we have also developed positional isomers of the original lead molecule. 
Compounds were characterized by both in vitro binding and functional assays. 
Certain bioisosteric replacements led to development of high affinity and selectivity 
for the D3 receptor. Synthesis, in vitro binding and functional characterization will be 
presented. This work is supported by NS047198.  

 
MEDI 496 Identification of novel, orally-active inhibitors of the TRPV1 (VR1) 
receptor  
Zhi-Liang Wei1, Yunfeng Fang1, Carl Kaub1, Satyanarayana Janagani1, Kiran 
Sahasrabudhe1, Guoxhian Wu1, John Kincaid1, Matthew Duncton1, David Lonergan2, 
Nina Orike1, Krithika Ramomoorthy1, Michelle Dourado1, Alejandra Acevedo1, Fabien 
Vincent1, David Hackos1, Qingling Zhang1, Luna Liu1, Jennifer Shumilla1, Karly 
Maruyama1, Nadia Haque1, Tilmann Brotz1, Daniel Emerling1, Kathleen Martin1, Junji 
Takada3, Kazunari Nakao4, Katsuhiro Baba3, Tetsuhiko Nakagawa3, Kenzo 
Yamamura3, and Michael Kelly1. (1) Renovis, Inc, Two Corporate Drive, South San 
Francisco, CA 94080, (2) Nanosyn, Inc, (3) Discovery Biology Research, Global 
Research & Development, Pfizer Japan Inc, (4) Discovery Chemistry Research, Global 
Research & Development, Pfizer Japan Inc  

A series of potent antagonists of the TRPV1 (VR1) receptor have been identified. 
Preliminary details of the biological profile of key compounds, including oral 
bioavailability and in-vivo data will be presented.  

 
 



 

 

 
MEDI 497 Design and synthesis of TRPV1 antagonists: Inclusion of a D 
region binding moiety and a stereocenter  
David B. Rusterholz1, Karen K. Klyczek2, Lucas J. Stolp1, Ryan E. Williams1, and 
Nicole J. Wellnitz2. (1) Department of Chemistry, University of Wisconsin - River 
Falls, 410 S. Third St., River Falls, WI 54022, Fax: 715 425-0652, 
d.b.rusterholz@uwrf.edu, (2) Department of Biology, University of Wisconsin - River 
Falls  

            The TRPV1 receptor, which is widespread in many tissues of the body, 
seems to be principally involved in mediating nociceptive responses to heat, low pH 
and vanilloid agonists such as capsaicin and resiniferatoxin.  The possibility that 
endogenous vanilloids may be acting via stimulation of TRPV1 has led to the pursuit 
of chemical structures that possess TRPV1 antagonist properties.  Such compounds 
may have usefulness as analgesic agents.  

            We have designed several series of compounds (Templates I and II) 
intended to meet the requirements of the TRPV1 antagonist pharmacophore.  
Previous studies of vanilloid agonists have identified the importance of an aromatic A 
region, a polar B region, and a hydrophobic C region.  In addition, our compounds 
have included a heteroatom (X = alcohol or amide) intended to interact with a 
proposed D region.  The syntheses of these compounds and the results of 
preliminary biological testing will be presented.  

   

   

 
MEDI 498 Tetrahydroquinoline containing ureas as novel transient receptor 
potential vanilloid 1 (TRPV1) antagonists for the treatment of pain  
Robert G. Schmidt1, Arthur Gomtsyan1, Steven P. Latshaw1, Tammie K Jinkerson1, 
Jerome F. Daanen1, Heath A. McDonald1, Bruce Bianchi1, Pamela Puttfarcken1, Robert 
Moreland1, Minglei Cui1, Prisca Honore1, Karen St. George2, John F. Darbyshire2, 
Kennan C. Marsh2, Teresa Turner2, Connie R. Faltynek1, and Chih-Hung Lee1. (1) 
Neuroscience Research, Global Pharmaceutical Research and Development, Abbott 
Laboratories, 100 Abbott Park Road, Abbott Park, IL 60064, Fax: 847-937-9195, 
Robert.G.Schmidt@abbott.com, (2) Global Pharmaceutical Research and 
Development, Abbott Laboratories  

Transient receptor potential vanilloid 1 (TRPV1), formerly known as VR1, receptor 
antagonists have potential to become novel analgesic drugs effective in managing a 
variety of pain states. A number of ureas containing aromatic heterocyclic 
substitution on one side and tetrahydroquinoline group on the other side were 
synthesized and their in vitro and in vivo pharmacology established. Low nanomolar 
activities in blocking capsaicin activation of TRPV1 and good efficacy in animal 



 

 

models of inflammatory pain were achieved by manipulating both the site of the urea 
attachment to the tetrahydroquinoline and the pattern of substitution. Also, 
preferable substituents on the tetrahydroquinoline moiety were found to improve 
metabolic profile of the synthesized TRPV1 antagonists.  

 
MEDI 499 4-(Pyridin-2-yl)-piperazine-N-hydroxy-1-carboxamidine analogs 
as TRPV1 antagonists  
Xiaoming Zhou, Discovery Research, Purdue Pharma L.P, Cranbury, NJ 08512, Fax: 
609-409-6930, xiaoming.zhou@pharma.com, Qun Sun, and Donald J. Kyle, 
Discovery Research, Purdue Pharma L. P  

A series of 4-(pyridin-2-yl)-piperazine-N-hydroxy-1-carboxamidine analogs were 
developed as TRPV1 antagonists based on the lead compound N-(4-tert-
butylphenyl)-4-(3-chloropyridin-2-yl)tetrahydropyrazine-1(2H)-carboxamide (BCTC) 
and evaluated for TRPV1 antagonist activity in capsaicin-induced (CAP) and pH 5.5-
induced (pH) FLIPR assays in a human TRPV1-expressing HEK293 cell line. The 
synthesis and structure-activity relationships of 4-(pyridin-2-yl)-piperazine-N-
hydroxy-1-carboxamidine analogs were described.  

 
MEDI 500 Benzoimidazole-2-carboxamides as novel NR2B selective NMDA 
receptor antagonists  
György Domány1, István Borza1, Sándor Kolok1, Anikó Gere1, Kornél Galgóczy1, 
Ildikó Magdó1, József Fetter2, Ferenc Bertha2, Béla Ágai2, Csilla Horváth1, Sándor 
Farkas1, and György M. Keserû1. (1) Gedeon Richter Ltd, P.O.B. 27, Budapest H-
1475, Hungary, gy.domany@richter.hu, (2) Budapest University of Technology and 
Economy  

NR2B subunit-containing NMDA receptors have been thoroughly studied targets in a 
wide range of CNS pathologies, including chronic pain states. An important class of 
the NR2B subtype selective NMDA receptor antagonists is characterised as an H-
bond donor moiety- containing benzene ring connected to the nitrogen of a 4-
benzylpiperidine via a three-atom long spacer. A representative of this class is 
indole-2-carboxamide derivative 1 that we have described recently. The substitution 
of the indole skeleton for the corresponding benzoimidazole resulted in compounds of 
the general formula 2. These compounds were shown to be selective NR2B 
antagonists having significantly higher activity than the corresponding indoles.  

   

 

1                                                                                2  

   



 

 

Synthesis of the new compounds, structure activity relationships, results of in vivo 
experiments (mouse formalin test after oral administration) with one of the most 
active derivatives, and a CoMSIA model of indole- and benzoimidazole-2-
carboxamides will be presented.  

 
 

MEDI 501 Benzimidazole-substituted (3-phenoxypropyl)amines as 
histamine H3 receptor ligands  
Robert Aslanian1, Xiaohong Zhu1, Wing Tom1, Wei Zhou1, Daniel Solomon1, Neng-
Yang Shih2, John J. Piwinski1, Robert West3, and Shirly M. Williams3. (1) Department 
of Chemical Research, Schering-Plough Research Institute, 2015 Galloping Hill Road, 
Kenilworth, NJ 07033, Fax: 908-740-7152, robert.aslanian@spcorp.com, (2) 
Chemical Research Department, Schering-Plough Research Institute, (3) Department 
of Cardiovascular and Metabolic Disease Research, Schering-Plough Research 
Institute  

The most common non-imidazole pharmacophore for the H3 receptor consists of a 
substituted phenoxy group tethered to a basic amine via an alkyl chain, and 
variations thereof. The nature of the substituent on the phenyl ring can be quite 
broad and can be used to modulate the properties of the molecule. We have found 
that an N-1 substituted benzimidazole moiety is a suitable substituent for the region 
and gives compounds with good H3 receptor binding affinity. This poster will describe 
SAR for a series of 3-(4-Benzoimidazol-1-yl-phenoxy)-propylamines I that we have 
prepared and tested for their affinity to the human H3 receptor.  

 

 
MEDI 502 Synthesis of optically active subtype selective BZR ligands  
Shengming Huang, Clayton Terry, Minghuan Dai, Rahul Edwankar, Chitra Sawant, 
and James M. Cook, Department of Chemistry, University of Wisconsin-Milwaukee, 
3210 N Cramer St, Chem Bldg 144, Milwaukee, WI 53211, Fax: 414-229-5530, 
SHUANG@UWM.EDU  

In a search for receptor subtype specific ligands, several groups of optically active 
langids for the GABAA/benzodiazepine receptor have been synthesized based on 
pharmacophore/receptor models for five BzR subtypes. These compounds have been 
evaluated pharmaco-logically on five recombinant GABA(A)/benzodiazepine receptor 
subtypes. Some notable new ligands displayed selectivity at one receptor subtype 
over the others. Affinities of these ligands will be reported, and structure-activity 
relationships (SAR) will also be presented.  



 

 

 
MEDI 503 3-Normeridamycin: A pNon-immunosuppressive immunophilin 
ligand is neuroprotective in dopaminergic neurons  
Mia Y. Summers1, Margaret Leighton1, Danni Liu2, Kevin Pong2, and Edmund I. 
Graziani1. (1) Department of Chemical & Screening Sciences, Wyeth Research, 401 
N. Middletown Rd., Pearl River, NY 10965, Fax: 845-602-5687, 
summerm@wyeth.com, (2) Department of Neuroscience Discovery Research, Wyeth 
Research  

We report the isolation and characterization of a new neuroprotective non-
immunosuppressive immunophilin ligand, 3-normeridamycin (1). The compound 
exerts a profound neuroprotective effect in DAergic neurons after challenge with 
MPP+, thus representing a potential new lead for therapeutic applications in the 
treatment of Parkinson's disease. 3-normeridamycin (1), was isolated from 
fermentation extracts of the soil actinomycete Streptomyces sp. LL-C31037. The 
structure of 1 was determined via spectroscopic methods, and the 
immunosuppressive and immunophilin binding properties of the compound were also 
measured. The compound is closely related to the non-immunosuppressive macrolide 
meridamycin, isolated from S. hygroscopicus. When challenged with the neurotoxin 
1-methyl-4-phenylpyridinium (MPP+), known to induce parkinsonism, 1 restored 
functional dopamine uptake in a concentration-dependent manner, with an EC50 of 
110 nM in dopaminergic neurons.  

 

 
MEDI 504 Synthesis of fluoro-PEGylated thiophene derivatives for β-amyloid 
plaque imaging  
Rajesh Chandra, Karin Stephenson, Mei-Ping Kung, Catherine Hou, and Hank F. 
Kung, Departments of Radiology1 and Pharmacology2, University of Pennsylvania, 
Philadelphia, PA 19104, Fax: 215-349-5035, chandran@sunmac.spect.upenn.edu  

Accumulation of β-amyloid plaques (Aβ) in the brain is implicated as a major risk 
factor in the development of Alzheimer's disease (AD). Many imaging agents, 
labelled with C-11, F-18 and I-123 targeting amyloid plaques, for positron emission 
tomography (PET) and single photon emission tomography, (SPECT) have been 
reported. These tracers will be useful for the diagnosis and monitoring of disease 
progression. Reported herein are the syntheses and in vitro binding studies of a 



 

 

series of PEGylated thiophene derivatives designed as novel Aβ plaque imaging 
agents. The PEG chain provides a convenient handle to label the molecule with 18F 
and to adjust the lipophilicity. In vitro competitive binding studies of compounds 
6(a-d) with [I-125]-IMPY in AD brain homogenates established that these 
compounds bind to Aβ plaques with very high affinity. The corresponding 18F labelled 
compounds were prepared for additional biodistribution studies and in vitro 
autoradiography. Results demonstrate that these agents show promising properties 
for targeting Aβ plaques in the brain.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
MEDI 505 Synthesis of TrkA agonists: Development of therapeutics for 
treatment of Alzheimer's disease  
Rui Zhang1, Christine L. Willis2, Richard B Sessions3, Debbie K Shoemark4, Judy J 
Watson4, Mark S Fahey4, Gordon K Wilcock5, Shelley J Allen4, and David Dawbarn4. 
(1) School of Chemistry, University of Bristol, Cantock's Close, Bristol BS8 1TS, 
United Kingdom, r.zhang@bris.ac.uk, (2) School of Chemistry, University of Bristol, 
U.K, (3) Department of Biochemistry, School of Medical Sciences, (4) Molecular 
Neurobiology Unit, (5) Care of the Elderly  

Introduction: Alzheimer's disease (AD) is a major cause of dementia. The cholinergic 
system is widely regarded to be involved in memory and learning processes, and is 
severely affected at an early stage in AD. Nerve growth factor (NGF) has been shown 
to rescue the cholinergic neurons in terms of cholinergic metabolism and survival.1 

Since NGF acts through the specific high affinity TrkA receptor,2 small molecule NGF 
mimetics are potentially beneficial therapeutics for AD.  

Method: Drug design cycles:  

 

Results: Screening by in silico search of small molecule databases (Tripos software) 
led to selection of compounds that were predicted to interact with the TrkA receptor. 
In-vitro screening was by displacement of 125I-NGF in HEK cells stably expressing 
TrkA. In-silico similarity searching of the databases using the best in-vitro hits, led to 
the testing of more compounds and further hits were identified. One of the highest 
affinity binders was chosen as a template for design of a series of analogues in order 
to explore structure-activity relationships.  

Eighteen novel molecules have been synthesised. All of them showed displacement 
of 125I-NGF from HEK cells stably expressing TrkA, with varying degrees of success. 
Currently the best IC50 value is less than 10µM.  

               1 D.R.Kaplan and F.D.Miller, Curr. Opin. Neurobiol., 2000, 5, 1131.  

               2 C.Weismann and A.M.DeVoss, Cell Mol. Life Sci., 2001, 58, 748.  

 



 

 

 
MEDI 506 Binding sites identification of Abeta-amyloid plaques in 
Alzheimer's disease based on small molecule ligands  
Lisheng Cai1, Robert B. Innis2, and Victor W. Pike1. (1) PET Radiopharmaceutical 
Sciences, Molecular Imaging Branch, National Institute of Mental Health, 10 Center 
Drive, Bldg 10, B3C346, Bethesda, MD 20892, Fax: 301-480-5112, 
cail@intra.nimh.nih.gov, (2) Molecular Imaging Branch, National Institute of Mental 
Health  

Abeta-amyloid plaques and neurofibrillary tangles are two primary hallmarks of 
Alzheimer's disease (AD). Development of probes for identifying and monitoring 
Abeta-amyloid plaques in brain in vivo with positron emission tomography (PET) is 
an active area of research. Small molecules showing strong binding affinities with 
Aƒ"-amyloid plaques from AD brain tissue have been identified. Through our 
research and that of others, it has become clear that there are multiple binding sites 
in the Abeta-amyloid plaques from AD brain. Four types of binding sites have already 
been clearly identified through in vitro competitive binding assays with tritiated 
ligands, namely Congo-red type (CR), Chrysamine G type (CG), thioflavin-T type 
(Th-T), and FDDNP type binding sites. More binding sites have also been suggested 
through a florescence ligand binding assay. Here we discuss our findings on Abeta-
amyloid-small molecule interactions and also general implications of the presence of 
multiple binding sites in Abeta-amyloid for the development of PET radiotracers.  

 
MEDI 507 Discovery of cell permeable hydroxyethylamine BACE inhibitors  
Roy K. Hom1, Michel C. Maillard1, Shumeye Mamo1, Michael S. Dappen1, Louis 
Brogley1, Andrea F. Gailunas1, Varghese John1, Eugene D. Thorsett1, Timothy E. 
Benson2, Danielle D. Woods2, D. Bryan Prince2, Donna J. Paddock2, Thomas L. 
Emmons2, Alfredo G. Tomasselli2, and Joseph B. Moon2. (1) Chemistry, Elan 
Pharmaceuticals, 800 Gateway Blvd, South San Francisco, CA 94080, (2) Pfizer, Inc  

In our attempt to find treatments to Alzheimer's disease, we have embarked on 
approaches which inhibit the formation of Aß amyloid. One approach, to target ß-
secretase enzyme (BACE), has led to inhibitors of the statine and hydroxyethylene 
scaffold. Herein, we report the evolution of potent hydroxyethylamine BACE 
inhibitors from our previous work, and their improved cell permeability. An X-ray 
cocrystal of a nanomolar hydroxyethylamine inhibitor with BACE confirmed that 
these compounds span the catalytic aspartyl protease active site binding region.  

 
MEDI 508 Design and development of cyclic amine BACE1 inhibitors: An 
overview  
Jared Cumming1, Lingyan Wang1, Suresh Babu2, Carolyn Carroll2, Xia Chen1, Paul 
Gaspari2, William Greenlee1, Tao Guo2, Doug Hobbs2, Ying Huang1, Ulrich Iserloh1, 
Matthew Kennedy1, Reshma Kuvelkar1, Thuy Le2, Guoqing Li1, Jeffrey Lowrie2, Lynne 
Ozgur2, Jianping Pan1, Kurt Saionz2, Corey Strickland1, Andrew Stamford1, Dawit 
Tadesse2, Johannes Voigt1, and Yusheng Wu1. (1) Schering-Plough Research 
Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033, Fax: 908-740-7152, 
jared.cumming@spcorp.com, (2) Pharmacopeia Drug Discovery, Inc  

A key hallmark of Alzheimer's disease (AD) is deposition of aggregated β-amyloid 
peptides (Aβ40,42) as plaques in the brain. These peptides are formed through 



 

 

processing of amyloid precursor protein (APP), first by β-secretase (BACE1) and 
subsequently by γ-secretase. Given the abundance of genetic and biochemical 
evidence suggesting that Aβ-mediated toxicity is causative of AD, BACE1 is an 
attractive therapeutic target to slow or halt the progression of this devastating 
disease. In this poster, we will detail the design and initial development of 
peptidomimetic cyclic amine BACE1 inhibitors 1. From an acyclic hydroxyethylamine 
scaffold, cyclization and subsequent substitution of the ring to add interactions with 
the flap and S2' gave inhibitors with excellent potency against BACE1. We will 
present SAR for a variety of cyclic amine motifs, as well as selected X-ray structures 
and routes for efficient stereoselective construction of these inhibitors.  

 

 
MEDI 509 Discovery and development of novel BACE-1 inhibitors: 
Substituted piperidine analogs  
Yusheng Wu, Andrew Stamford, Jared Cumming, Ulrich Iserloh, William Greenlee, 
Matthew Kennedy, Xia Chen, Reshma Kuvelkar, Nansie McHugh, Johannes Voigt, 
Corey Strickland, Leonard Favreau, Cheng Li, TongTong Liu, Tze-Ming Chan, and 
Rebecca Osterman, Schering-Plough Research Institute, Kenilworth, NJ 07033, 
yusheng.wu@spcorp.com  

Alzheimer's disease (AD) is a progressive, neurodegenerative disease characterized 
by significant loss of function in more than one cognitive domain (memory 
impairment; language disturbance; visual-spatial disturbances; difficulties with 
organization, reasoning and judgment). As the population ages and human life 
expectancy increases, the public health burden of AD will continue to rise. A hallmark 
of AD is the presence of amyloid plaques that consist of Ab peptide, and it is 
currently believed that aggregation of Ab peptides is a major contributor to AD 
progression. Thus an attractive strategy for the treatment of AD is inhibition of Ab 
peptide production which is mediated by two proteolytic enzymes, beta-Secretase 
(BACE-1) and gamma-Secretase. This presentation will discuss the rational design 
and synthesis of substituted piperidine analogues as BACE-1 inhibitors. The detailed 
SAR development leading to optimized compounds, e.g. compound 2, will be 
presented.  

 



 

 

 
MEDI 510 Discovery of highly potent piperazine BACE-1 inhibitors  
Ying Huang, Xia Chen, William Greenlee, Matthew Kennedy, Reshma Kuvelkar, 
Guoqing Li, Eric M. Parker, Andrew Stamford, Corey Strickland, Johannes Voigt, and 
Lili Zhang, Schering-Plough Research Institute, 2015 Galloping Hill Road, Kenilworth, 
NJ 07033, ying.huang@spcorp.com  

Alzheimer's disease is a progressive, ultimately fatal, neurodegenerative disorder 
associated with impaired cognitive function.  There is considerable evidence that 
accumulation of Aβ peptides, as soluble oligomers and/or insoluble plaques, is the 
primary event in the pathogenesis of Alzheimer's disease.  

BACE-1 is a membrane-anchored aspartic protease that is expressed in neurons and 
it catalyzes the first required step in the neuronal amyloidogenic processing of 
amyloid precursor protein (APP).  We have been pursuing the inhibition of BACE-1 as 
a novel disease-modifying approach to treat Alzheimer's disease.  

Based on a piperazinone inhibitor that was discovered earlier in our research 
program, we designed piperazine sulfonamide series of inhibitors.  Optimization of 
the piperazine sulfonamide substituent in S2' led to the discovery of a highly potent 
BACE-1 inhibitor.  

  
 

MEDI 511 Discovery of potent pyrrolidine BACE-1 inhibitors  
Ulrich Iserloh, Jianping Pan, Alex Buevich, Xia Chen, Jared Cumming, Len Favreau, 
William Greenlee, Ying Huang, Matthew Kennedy, Reshma Kuvelkar, Nansie McHugh, 
Guoqing Li, Eric M. Parker, Corey Strickland, Andrew Stamford, Greg Tucker, 
Johannes Voigt, Lingyan Wang, Yusheng Wu, Qi Zhang, and Lili Zhang, Schering-
Plough Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033, 
ulrich.iserloh@spcorp.com  

ß-Secretase (BACE-1) is a membrane-bound aspartic protease responsible for the 
cleavage of amyloid precursor protein (APP) to generate Aß40/42 peptide fragments. 
Deposition of these Aß-fragments ultimately leads to plaques associated with 
Alzheimer's disease.  

Based on a reported hydroxyethylamine lead, we designed novel ß-secretase 
inhibitors by introducing a pyrrolidine scaffold as embodied by 1. SAR development 
of both the hydroxypyrrolidine moiety and the isophthalamide fragment ultimately 
led to inhibitor 2, one of the most potent compounds reported to date. Due to its 
favorable overall profile, 2 has been extensively profiled in various settings.  

 



 

 

 
MEDI 512 Application of diverse computational methods to the optimization 
of amino-ethanol BACE-1 inhibitors  
Johannes Voigt1, Jared Cumming1, Suresh Babu2, Xia Chen1, William Greenlee1, 
Tao Guo2, Ying Huang1, Ulrich Iserloh1, Thuy Le2, Guoqing Li1, Matthew Kennedy1, 
Reshma Kuvelkar1, Jianping Pan1, Corey Strickland1, Dawit Tadesse2, Lingyan Wang1, 
Yusheng Wu1, and Andrew Stamford1. (1) Schering-Plough Research Institute, 2015 
Galloping Hill Road, Kenilworth, NJ 07033, Fax: 908-740-4640, 
johannes.voigt@spcorp.com, (2) Pharmacopeia Drug Discovery, Inc  

Alzheimer's disease is a progressive brain disorder and the most common cause of 
dementia. Sequential proteolysis of the β-amyloid precursor protein (APP) by β-
secretase or BACE1 and γ-secretase generates β-amyloid (Aβ) peptides. The 
formation of neurotoxic amyloid plaques in the brain is one of the hallmarks of AD. 
Therefore, the reduction of Aβ-generation by inhibiting the aspartic protease BACE1 
is a promising therapeutic target.  

The optimization of an acyclic amino-ethanol BACE1 inhibitor lead structure by 
cyclization and utilization of the ligand interactions with flap and the subpockets in its 
proximity was supported by various computational approaches. Ligand docking and 

de novo design aided by various BACE1-ligand complex X-ray structures gave rise to 
potent novel inhibitors. The binding mode and the protonation states of these 

inhibitors were elucidated by ab inito QM, QM-pKa and QM/MM studies. 

 

 
MEDI 513 Discovery of potent macrocyclic BACE-1 inhibitors  
Guoqing Li1, Ying Huang1, Andrew W. Stamford2, William J. Greenlee3, Matthew 
Kennedy1, Xia Chen1, Reshma Kuvelkar1, Corey Strickland1, and Johannes Voigt1. (1) 
Schering-Plough Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 07033, 
Guoqing.li@spcorp.com, (2) CV/CNS Chemical Research, Schering-Plough Research 
Institute, (3) Chemical Research, Schering-Plough  

ƒ"-secretase (BACE-1) is a proteolytic enzyme involved in the cleavage of the 
amyloid precursor protein to generate the neurotoxic ƒ" amyloid peptides Aƒ"40 and 
Aƒ"42. Aggregation of Aƒ"40 and Aƒ"42 results in characteristic plaques that are 
considered to be causative of Alzheimer's disease (AD). BACE-1 inhibitors might 
serve as therapeutic agents for AD by blocking the production of Aƒ"40 and Aƒ"42. 
Based on the observation that the S1 and S3 pockets of BACE-1 are hydrophobic and 
in close proximity, we designed a novel series of macrocyclic inhibitors, represented 
by 1, guided by X-ray crystallography and modeling.  



 

 

 
MEDI 514 Geometrically constrained p3 amide replacement of beta-
secretase inhibitor  
Elizabeth F. Stanton1, Shawn J. Stachel2, Craig A. Coburn2, Thomas G. Steele2, 
Ming Chih Crouthamel3, Beth L. Pietrak3, Ming Tain Lai3, Adam J. Simon3, Lixia Jin4, 
M. Katherine Holloway5, Georgia McGaughey5, Samuel L. Graham2, and Joseph P. 
Vacca2. (1) Department of Medicinal Chemistry, Merck Research Laboratories, BMB-
3, 33 Avenue Louis Pasteur, Boston, MA 02115, Fax: 617-992-2406, (2) Medicinal 
Chemistry, Merck Research Laboratories, (3) Biological Chemistry, Merck Research 
Laboratories, (4) Drug Metabolism and Pharmaceutical Research, Merck Research 
Laboratories, (5) Molecular Systems, Merck Research Laboratories  

Beta-secretase (BACE-1) is a promising therapeutic target for the treatment and 
prevention of Alzheimer's Disease (AD) since it is recognized as the rate limiting step 
in the production of ABeta40-42. The ABeta monomers and oligomers produced 
through BACE-1 cleavage of APP have been implicated as a causative factor in 
neuronal degeneration. One of the major challenges for the development of a viable 
therapeutic agent is the need for a low molecular weight compound which can cross 
the blood-brain barrier. We have previously described a series of inhibitors that 
display potent activity both in enzymatic and functional assays. However, this series 
suffered from high PgP efflux and low passive permeability. To address some of 
these issues we sought amide bond surrogates to reduce the number of hydrogen 
bond donors and acceptors inherent in the molecule whilst maintaining potency. This 
poster will present the development of a geometrically constrained, non-amide 
replacement of the P3 benzamide of inhibitor 1 that retains potent activity.  

 

 
MEDI 515 Solid phase synthesis of competitive BACE inhibitors  
Didier JC Berthelot Berthelot1, Francois Bischoff1, Serge Pieters1, Mirielle 
Braeken1, Hans de Winter2, Marc Mercken3, Ludo Kennis1, and Lieven Meerpoel1. (1) 
Department of medicinal chemistry, Johnson & Johnson Pharmaceutical Research & 
Development, Beerse, Belgium, Turrhoutseweg 30, B-2340 Beerse, Belgium, 
dberthe1@prdbe.jnj.com, (2) Department of Molecular Design and Cheminformatics, 
Department of medicinal chemistry, Johnson & Johnson Pharmaceutical Research & 
Development, (3) CNS - Pain & Alzheimer, Johnson & Johnson Pharmaceutical 
Research & Development, Beerse, Belgium  

The pathological features in the brain of AD patients are neurofibilliary tangles which 
are generated by hyperphosphorylation of tau protein and amyloid plaques which 
form by aggregation of b-amyloid1-42 (Ab1-42) peptide. Ab1-42 is responsible for 
the formation of amyloid plaques which may be responsible for most of the 
neurological damage in patients with AD. The N-terminus of the b-amyloid precursor 



 

 

protein (APP) is cleaved by b-secretase (BACE), and g-secretase cleaves the C-
terminal end. Agents that specifically inhibit b- and/or g-secretase may provide a 
mechanism for intervention at the earliest stages of the amyloid cascade in the 
pathogenesis of Alzheimer's disease. Following an HTS campaign using a fluorometric 
enzymatic assay 1 was selected as the most promising hit (pIC50 = 5.7). Initial hit 
confirmation efforts using conventional synthesis led to 2 (pIC50 = 6.69). This 
presentation will disclose a solid phase methodology enabling quick exploration of 
the P1 and loop pocket starting from 2, together with the corresponding SAR.  

 

 
MEDI 516 Natural products based beta-secretase inhibitors from Aloe spp. 
plants and H. occulta  
Wei-Shuo Fang, Qing-Yun Yang, Xiao-Yan Tian, Bo Gao, Liang Lv, Chun-Suo Yao, 
Yue-hua Wang, and Guan-hua Du, Institute of Materia Medica, CAMS & PUMC, 1 Xian 
Nong Tan Street, Beijing 100050, China, Fax: 86-10-63017757, wfang@imm.ac.cn  

One of the pathological indications for Alzheimer's disease (AD) is senile plaques, 
which has been characterized as the insoluble aggregations of misfolded beta-
amyloids (Abeta) in beta-sheets form. Abeta ƒnis processed from a membrane-
bound beta-amyloid precursor protein (APP) by two proteolytic enzymes, namely 
beta- and gamma-secretase, and "Abeta ƒncascade hypothesis" has been widely 
accepted to explain the pathogenesis of AD. Thus beta-secretase (BACE) has been 
actively pursued as a valuable target for the treatment of AD. Many peptides, 
peptidomimetics and heterocyclic compounds have been documented as BACE 
inhibitors, but only very few natural products based BACE inhibitors were reported. 
During our efforts to discover natural products based BACE inhibitors, we identified 
several groups of such compounds, e.g. chromone C-glycosides and their esters from 
Aloe vera L. and other Aloe spp., cinnamoyl beta-glucosides from Aristolochia 
manshuriensis Kom., phenolic acids with long alkyl chain from Homalomena occulta. 
The preliminary SARs will be shortly discussed.  

 
MEDI 517 Systematic comparison of cell permeability between cyclic and 
linear peptides using reporter gene-based assay  
Yong-Uk Kwon and Thomas Kodadek, Department of Internal Medicine and Division 
of Translational Research, University of Texas Southwestern Medical Center, 5323 
Harry Hines Blvd., Dallas, TX 75390, Fax: 214-648-4156, yong-
uk.kwon@utsouthwestern.edu  

Cyclic peptides often exhibit improved proteolytic resistance relative to their linear 
isomers. In many cases they also exhibit higher affinity for target proteins. It has 
also been speculated that cyclic peptide might have improved cell permeability 
relative to linear molecules by eliminating charged termini, providing internal H-



 

 

bonding and generally decreasing the conformational flexibility of the molecule. 
However, careful experimental tests of these suggestions are lacking. We have made 
cyclic and linear peptide scaffolds which can be decorated with various side chains. 
The relative cell permeability of these cyclic and linear peptides was then measured 
quantitatively using a reporter gene-based assay developed previously by our 
laboratory (Yu, et al. Nature Biotech. 2005, 23, 746-751). This work provides 
significant insight into the properties of peptides that affect their cell permeability.  

 

 
MEDI 518 A peptidomimetic siRNA transfection reagent for highly effective 
gene silencing in diverse cell types  
Yeliz Utku1, Ouathek Ouerfelli2, Fabio Piano3, Ronald N. Zuckermann4, Michele 
Pagano5, and Kent Kirshenbaum1. (1) Department of Chemistry, New York 
University, 100 Washington Square East, New York, NY 10003, yeliz@nyu.edu, (2) 
Organic Synthesis Core Facility, The Sloan-Kettering Institute for Cancer Research, 
(3) Department of Biology, New York University, (4) Biological Nanostructures 
Laboratory at the Molecular Foundry, Lawrence Berkeley National Laboratory, (5) 
Department of Pathology, New York University Medical Center  

Gene silencing by means of RNA interference (RNAi) is a promising therapeutic 
approach for diseases that involve upregulation of specific genes or expression of 
deleterious genes. The current challenge is to deliver small interfering RNA 
oligonucleotides (siRNA) with high efficiency and minimal toxicity to a range of cell 
types. We evaluated the siRNA transfection efficiency of a peptidomimetic reagent, a 
modular compound composed of a cationic peptoid oligomer and a phospholipid 
moiety. The “lipitoid” reagent demonstrated very high siRNA transfection efficiencies 
in diverse cell types, leading to decreased targeted protein and mRNA levels via RNA 
interference. Transfection was observed even in human fetal fibroblasts (IMR-90), 
primary cell types that are generally highly resistant to chemical transfection 
protocols. The tunable chemical properties of the oligomeric siRNA delivery platform 
may facilitate optimization for a range of in vivo applications.  

 
MEDI 519 Synthetic elastic polymer/collagen fibril biocomposite for 
artificial tissue design  
Kerriann Robyn Greenhalgh1, Edward Turos1, and Thomas J. Koob2. (1) 
Department of Chemistry, University of South Florida, 4202 E. Fowler Ave SCA 400, 
Tampa, FL 33620, (2) Skeletal Biology, Shriners Hospital for Children, Tampa, FL  

Fibrous vertebrate tissues are composed of two types of biopolymers that are 
responsible for the mechanical properties of the tissues: collagen for strength and 



 

 

stiffness and elastin for extensibility. Radical emulsion polymerization was employed 
to synthesize an ethyl acrylate-methyl methacrylate copolymer, which, when in solid 
film form, displays mechanical properties comparable to elastin. The emulsion was 
then mixed in various ratios with native sea cucumber collagen fibrils, from which 
fibers were formed. The composite fibers displayed the most advantageous property 
of each constituent: they preserve the high tensile strength of collagen while 
sustaining the long range elasticity of the polymer films. The degree of fiber stiffness 
and elasticity is easily controlled by varying the ratios of polymer to collagen. 
Biocompatibility of the polymer was established in vitro against human dermal 
fibroblasts; therefore, the formation of polymer/collagen composite fibers is an 
excellent initiative towards implementation of biocompatible materials for artificial 
tissue.  

 
MEDI 520 Use of the 4-hydroxy-1,2,5-oxadiazole-3-yl moiety as novel 
bioisoster of the distal carboxyl group of the (S)-glutamic acid  
Marco L. Lolli1, Cecilia Giordano1, Birgitte Nielsen2, Tommy N. Johansen2, Roberta 
Fruttero1, and Alberto Gasco1. (1) Department of Science and Drug Technology, 
University of Turin, Via Pietro Giuria, 9, 10125 Torino, Italy, Fax: 00390116707687, 
marco.lolli@unito.it, (2) Department of Medicinal Chemistry, The Danish University of 
Pharmaceutical Sciences  

(S)-Glutamate (Glu, 1) is the main excitatory neurotransmitters in the mammalian 
central nervous system and it has been shown to be involved in many neurological 
disorders and neurodegenerative diseases. In order to identify new subtypes-
selective Glu receptor ligands, which may be useful pharmacological research tools 
as well as potential drugs, several classes of compounds have been designed from 
the structure of Glu. Bioisosteric replacement of the distal carboxyl group of Glu has 
been extensively used. In the present communication, ana- and homo- analogues of 
Glu (3-6) containing the hydroxyfurazan (4-hydroxy-1,2,5-oxadiazole-3-yl, 2) 
moiety, as new non-classical isoster of carboxyl group, are presented. Synthesis, 
pKa and resolution of the racemic mixtures will be discussed. Receptor binding 
studies demonstrate that the hydroxyfurazan moiety behaves as a bioisoster of the 
distal carboxyl group of Glu at iGluRs. A detailed in vitro pharmacological 
characterization at Glu receptors and transporters is in progress.  

 

 



 

 

 
MEDI 521 Bisphosphonate binding to farnesyl diphosphate synthase by 
NMR, X-ray crystallography, calorimetry and quantum chemistry  
Fenglin Yin1, Sujoy Mukherjee1, Junhong Mao2, Yong Zhang2, Rong Cao1, John M. 
Sanders2, Yongcheng Song2, Yonghui Zhang2, Gary A. Meints2, Yi Gui Gao2, Dushyant 
Mukkamala1, Michael P. Hudock1, Amanda Goddard2, and Eric Oldfield2. (1) Center 
for Biophysics and Computational Biology, University of Illinois at Urbana 
Champaign, 600 S. Mathews Avenue, Urbana, IL 61801, fyin@uiuc.edu, (2) 
Department of Chemistry, University of Illinois at Urbana Champaign  

Bisphosphonates are an important class of drug molecules, used primarily to treat 
osteoporosis. The nitrogen containing bisphosphonates used clinically target the 
enzyme farnesyl diphosphate synthase. Although several crystal structures of FPPS-
bisphosphonate complexes have been reported with the binding mechanism 
discussed, none of them show the important role of protonation or charge state in 
bisphosphonate binding to FPPS, due to the lack of suitable experimental tools. Here, 
we determine the protonation states of bisphosphonate binding to FPPS by using 
13C, 15N and 31P NMR experiments and quantum chemical calculation, and discuss 
these results in light of thermodynamic (Isothermal Titration Calorimetry) results. 
New X-ray structures and the results of docking calculations will also be discussed.  

 
MEDI 522 Polymeric hollow spheres as controlled drug-delivery vehicles  
Zhi-hang Tang, Computer Department, Hunan Institute of Engineering, Xiangtan, 
Hunan 411101, Glorious-Sun School of Business and Management, Donghua 
University, Shanghai 200051, China, tang106261@mail.dhu.edu.cn, and Bao-An 
Yang, Glorious-Sun School of Business and Management, Donghua University  

Polymeric hollow spheres have great potential for the encapsulation of large 
quantities of guest molecules and demonstrate wide applications as drug delivery 
vehicles. Different approaches, such as by the use of block copolymers as 
precursors, as well as colloidal particles, or liposomes as templates, have been 
developed to obtain such nanocapsules. Here we produce pH-responsive hollow 
spheres on basis of self-directed assembly of cellulose-based polymers in water at 
one step. Model drug molecules can be readily incorporated into the supramolecular 
carriers and released at controlled conditions, indicating potential applications for 
drug delivery.  

 
MEDI 523 Gold-immobilized cytochrome P450 2C9 metabolism: On chip 
technology  
Peter M. Gannett1, Jarod L. Kabulski1, Felio A. Perez2, Zhongyuan Liu2, David 
Lederman2, Charles W. Locuson3, Robyn R. Ayscue1, Nissa M. Thomsen1, and 
Timothy S. Tracy3. (1) Department of Basic Pharmaceutical Science, West Virginia 
University, Morgantown, WV 26506-9530, (2) Department of Physics, West Virginia 
University, (3) Department of Experimental and Clinical Pharmacology, University of 
Minnesota  

There has been interest in surface immobilization of cytochrome P450s for studying 
single enzyme interactions or construction of biological based chips for high 
throughput screening of pharmaceutical agents. Here we have attached CYP2C9 to 
gold substrates by several methods including direct attachment, attachment via 



 

 

CYP2C9 surface sulfhydryl groups bonded to a cystamine-maleimide linker, or 
through the CYP2C9 N-terminus utilizing the linker 11-mercaptoundecanoic acid. 
Attachments have been verified using AFM images and SQUID magnetometry was 
used to monitor the binding of substrates. The resulting construct maintains the 
ability to bind and metabolize substrates in the presence of NADPH and cytochrome 
P450 reductase. In the long term, this construct will be combined with a nanofluidics 
and analysis system. Potential applications lie in the pharmaceutical industry for drug 
screening or therapeutic monitoring (Supported in part by a grant from the WV 
Graduate Student Fellowships in Science, Technology, Engineering and Math to JK.)  

 
MEDI 524 Synthesis and application of a new molecular probe for the 
detection of hydroxyl radicals  
Amarjit Singh, S. James Adelstein, and Amin I. Kassis, Department of Radiology, 
Harvard Medical School, Armenise Building, D2-137, 200 Longwood Avenue, Boston, 
MA 02115, amarjit_singh@hms.harvard.edu  

It has been proposed that free radicals play a key role in the quality of human 
health. They have been implicated in the phenomena of aging and in the 
development of many diseases including cancer. We have synthesized two coumarin 
(detector of free radicals) conjugates of polyamines as potential molecular probes for 
quantifying hydroxyl radicals generated in close proximity to DNA. Tris[2-(2-oxo-2H-
chromene-3-carboxamido)ethyl]amine (1) and N1,N12-bis[2-oxo-2H-chromene-3-
carbonyl]-1,12-diamino-4,9-diazadodecane (2) are nonfluorescent compounds that 
upon 137Cs ã-irradiation in aqueous solution are hydroxylated, respectively, to the 
fluorescent products tris[2-(7-hydroxy-2-oxo-2H-chromene-3-
carboxamido)ethyl]amine (3) and N1,N12-bis[7-hydroxy-2-oxo-2H-chromene-3-
carbonyl]-1,12-diamino-4,9-diazadodecane (4). Compound 2 has been shown to be 
more effective as a detector of hydroxyl radicals. For this derivative, the relationship 
between induced fluorescence and dose is linear in the range of 0 to 1,000 cGy. The 
induction of fluorescence is reduced at acidic pH and enhanced at basic pH. The 
findings present a new compound for the detection of hydroxyl radicals produced 
within a few nanometers from DNA. The method is sensitive, rapid, quantitative, and 
has potential for use in biologic systems.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
MEDI 525 Synthesis and guanase inhibition studies of heterocycles and 
nucleosides containing the imidazo[4,5-d]pyridazine ring system  
Ravi K. Ujjinamatada and Ramachandra S. Hosmane, Laboratory for Drug Design 
and Synthesis, Department of Chemistry & Biochemistry, University of Maryland, 
Baltimore County (UMBC), 1000 Hilltop Circle, Baltimore, MD 21250, Fax: 410-455-
1148, ravikum@umbc.edu, hosmane@umbc.edu  

Guanase (EC 3.5.4.3) is an important salvage enzyme that catalyzes the hydrolytic 
deamination of guanine to xanthine. This enzyme has been found in human liver, 
brain, and kidney. It is implicated in many viral diseases and metabolic disorders, 
especially related to liver, kidney and brain functions. In continuation of our search 
for potent inhibitors of this enzyme, we present here the synthesis and guanase 
inhibition studies of several heterocycles and their ribose/deoxyribose nucleoside 
analogs containing the imidazo[4,5-d]pyridazine ring system, as shown.  

 

 
MEDI 526 Novel synthesis method of nor-pyrenophorin and other 
macrodiolides via dilatonization for construction a macrodiolide skeleton  
Liu-Lan Shen, Moo-Sung Ko, and Jin-Hyun Jeong, College of Pharmacy, Kyung Hee 
University, 1# Heogi-Dong, Dongdaemoon-ku, Seoul 130-701, South Korea, Fax: 
82-2-961-0357, liulanx@khu.ac.kr  

A novel method of dilactonization that we developed was used in total synthesis of 
nor-pyrenorphorin and other natural macrodiolides shortly in a high yield. Titanium 
chiral ligand complex was introduced for chiral induction. This synthetic strategy can 
apply to prepare not only nor-pyrenophorin and other macrodiolide but also design 
and retrieve other biological active compounds such as (+)-conglobatin.  

 

 
 
 



 

 

 
MEDI 527 Potent antagonists of the Grb2-SH2 domain: Not relying on 
phosphotyrosine mimics  
Sheng Jiang1, Peng Li2, Megan L. Peach3, Robert J. Fisher4, Marc C Nicklaus5, and 
Peter P. Roller2. (1) Laboratory of Medicinal Chemistry, National cancer Institute, 
NIH, Frederick, Boyles st, Frederick, MD 21702, sjiang@ncifcrf.gov, (2) Laboratory of 
Medicinal Chemistry, National Cancer Institute, National Institutes of Health, (3) 
Basic Research Program, SAIC Frederick, Inc, (4) Protein Chemistry Laboratory, 
SAIC-Frederick, (5) Laboratory of Medicinal Chemistry, National Cancer Institute, 
National Institute of Health  

Growth factor receptor-bound protein 2 (Grb2) is an essential intracellular adapter 
protein, consisting of one SH2 domain flanked by two SH3 domains. Grb2-SH2 
domain mediates the activation of mitogenic Ras activation pathway through binding 
to a range of tyrosine-phosphorylated motifs on growth factor receptors such as the 
epidermal growth factor receptor (EGFR) and erbB2. An aberrant Grb2-depedent Ras 
activation pathway has been shown to be essential for cellular transformation in a 
subset of human tumors. Overexpression of Grb2 protein is also related to liver 
tumorigenesis in mice and human breast cancer cells. Therefore, molecules that can 
selectively inhibit the linkage of Grb2-SH2 domain to phosphorylated receptors are 
expected to be useful for the treatment and/or prevention of hyperproliferative 
diseases such as leukemias, breast and overian cancers. Based upon global 
modifications, a highly potent peptide ligand 8 was discovered with a Kd=0.3 µM, 
evaluated by Biacore binding assay.  

 

 
MEDI 528 Rapid synthesis of anhydrous tetrabutylammonium fluoride from 
potassium fluoride  
Haoran Sun and Stephen G. DiMagno, Department of Chemistry, University of 
Nebraska, Lincoln, NE 68588-0304  

Synthesis of 18F-labeled radiopharmaceuticals and radiotracers for positron emission 
tomography (PET) is a fast growing area in drug development and disease diagnosis. 
Highly active, 18F-labeled fluoride salts are key nucleophilic fluorinating reagents in 
radiotracer synthesis, since the short half-life of 18F places a premium on rapid 
synthetic procedures. Anhydrous tetrabutylammonium fluoride (TBAF) shows 
significant enhancement of fluoride nucleophilicity, and a variety of nucleophilic 
fluorination reactions are quickly done at or below room temperature using this 



 

 

reagent. However, the common available 18F-labeled fluoride salt is hydrated 
potassium fluoride, and rapid synthesis of 18F-labeled anhydrous TBAF remains a 
challenge. Here, we report a practical method that allows rapid conversion of 
hydrated KF into anhydrous TBAF under conditions suitable for the synthesis of 18F-
labeled radiopharmaceuticals.  

 
MEDI 529 Fluorescent probes to study serine/threonine phosphatases  
Fengtian Xue and Christopher T. Seto, Department of Chemistry, Brown University, 
324 Brook St., Providence, RI 02912  

Protein serine/threonine phosphatases are key enzymes involved in signal 
transduction. They regulate many essential processes, such as muscle contraction, 
cell division, cell adhesion, protein synthesis and transcription. We will present our 
exploration in the development of novel fluorogenic substrates for serine/threonine 
phosphatases. With this tool in hand, we have investigated the C-terminal substrate 
specificity of closely related serine/threonine phosphatases, e.g. PP1 and PP2A, 
which will facilitate the rapid design of potent and selective inhibitors for specific 
serine/threonine phosphatases. Moreover, fluorogenic substrates will also be 
synthesized to monitor activity and localization of phosphatases in cells.  

 
MEDI 530 Utilizing bound reagents and scavengers with microwave heating, 
an enabling strategy in medicinal chemistry  
Shahnaz Ghassemi, Biotage, 1725 Discovery Drive, Charlottesville, VA 22911, Fax: 
434 979-4743, SGhassemi@biotage.com  

The utilization of bound reagents for the solution phase synthesis has become an 
important tool in synthesis of biologically active molecules. The disadvantage of this 
technique is the relative slow rate of reaction. Microwave irradiation has been used 
to overcome this problem and increase rate of reaction of solid-assisted solution 
phase synthesis. This presentation covers developing efficient and robust strategies 
for the preparation of an array of cyclic tertiary amines using microwave irradiation 
in conjunction with bound reagents and scavengers (MP-Cyanoborohydride, Si-tosyl 
Hydrazine, and Si-Thiol).  

 

 
 
 
 
 
 
 
 
 



 

 

 
MEDI 531 Preparation of novel Pyridine-2-boronic esters, Pyrimidine-4-
boronic esters, Pyrazine-2-boronic esters, and Pyridazine-3-boronic esters 
through palladium-catalyzed cross-coupling reactions  
George Y. Li and Xiaomei Qi, CombiPhos Catalysts, Inc, P.O. Box 220, Princeton, NJ 
08542, Fax: 908-281-9698  

While Suzuki cross-coupling reactions have been widely used for a variety of carbon-
carbon bond formations, some important pyridine-, pyrazine-2-boronic esters and 
pyrimidine-4-boronic esters are needed for drug discovery. However, the inherent 
instability and difficult synthesis make these boronic acids/esters rare or unavailable. 
We successfully found air-stable metal-phosphinous acid compounds to be 
remarkably active and efficient catalysts for the preparation of these novel boronic 
esters. Herein, we report a practical synthetic method for these novel and “unstable” 
boronic esters.  

 
MEDI 532 Design and synthesis of epoxide peptidomimetics as inhibitors of 
γ-glutamyl hydrolase  
Debatosh Majumdar, Matthew D. Alexander, and James K. Coward, Department of 
Medicinal Chemistry and Chemistry, University of Michigan, 930 North University, 
Ann Arbor, MI 48109, debatosh@umich.edu  

γ-glutamyl hydrolase (GH, EC 3.4.19.9) catalyzes the hydrolysis of 
folylpolyglutamates to monoglutamyl derivatives. In order to obtain structural 
information on the enzyme active site, a dipeptidyl epoxide, N-Me-pAB-Glu-γ-Glu-γ-
epoxide, 1 was synthesized as a potential active site-directed irreversible inhibitor. It 
was found to function as an alternate substrate, and it also may act as a moderate 
inhibitor of GH-catalyzed isopeptide hydrolysis. Subsequently, the scissile amide 
bond has been replaced by an internal epoxide so that it is devoid of substrate 
activity. In the presence of a general acid at the enzyme active site, the epoxide 
should act as an electrophile, which would allow nucleophilic attack by the cysteine 
thiol, thus leading to irreversible inhibition of GH. Synthesis of epoxide derivative 2, 
an analog of L-Glu-γ-D-Glu, has been accomplished, and synthesis of 3, an analog of 
L-Glu-γ-L-Glu is currently in progress.  

 

 
MEDI 533 Visible light-triggered protein inactivation  
Jiyong Lee, Peng Yu, and Thomas J. Kodadek, Division of Translational Research, 
University of Texas Southwestern Medical Center at Dallas, 5323 Harry Hines 
Boulevard, Dallas, TX 75390, jiyong.lee@utsouthwestern.edu  

CALI (chromophore-assisted laser inactivation) has been used as a powerful method 
for the study of cellular functions of proteins. In this method, protein is labeled with 



 

 

an organic chromophore which, when irradiated, generates 1O2 by reactions of 3O2 
with the excited triplet state. Since organic chromophores are themselves readily 
destroyed during the irradiation, they are known to be poor 1O2 generators. To 
overcome this problem, we utilized photo-excited Ru(II)(bpy)3

2+. In the absence of 
an electron acceptor, Ru(II)(bpy)3

2+ is a poor cross-linking agent, but a superb 1O2 
generator. In addition, the complex is not very sensitive to 1O2 and thus can 
generate 1O2 catalytically with continuous irradiation of visible light. To accomplish 
visible light-triggered protein inactivation using Ru(II)(bpy)3

2+, we developed two 
model systems. First, we made a dexamethasone conjugate of Ru(II)(bpy)3

2+ and 
found that, upon irradiation with visible light, it inactivated the function of GR LBD 
containing fusion protein. For the second system, Ru(II)(bpy)3

2+ was modified to 
have a chloroalkane moiety as a substrate of mutant Haloalkane dehalogenase 
(mDHL). This reagent was incubated with mDHL containing fusion protein and was 
irradiated for protein inactivation. Both model systems were tested in vitro and in 
vivo.  

 
MEDI 534 Flow cytometry correlation of antigen display and cobalamin 
uptake in clinically-derived blood samples  
Yao Shi1, Leah Hartung2, David Bahler2, and Charles B. Grissom1. (1) Department of 
Chemistry, University of Utah, 315S, 1400E, Salt Lake City, UT 84112-0850, 
yshi@chem.utah.edu, (2) ARUP Institute for Clinical & Experimental Pathology  

The transport and storage of fluorescently-labeled cobalamin was quantified in 
clinically-derived samples of myeloid leukemia. Cobalamin is an essential cofactor for 
the enzyme methionine synthetase, which is required for DNA synthesis. The 
maturity of hematopoietic cells correlates inversely with cobalamin uptake (i.e. the 
least-mature myeloid leukemia cells transport and sequester more cobalamin than 
partially differentiated hematopoietic cells). Fluorescence-gated flow cytometry was 
used to quantify the level of cobalamin uptake in samples of M1, M2, M3, M4, and 
M5 AML subtypes. The fluorescence intensity data were analyzed with ANOVA and 
Tukey's HSD test. The M1 subtype of AML takes up more cobalamin than the other 
subtypes of AML. This suggests a new approach to treating the M0 and M1 
minimally-mature subtypes of myelogenous leukemia with a paired diagnostic and 
therapeutic strategy. Patients with an AML subtype that aggressively sequesters 
fluorescent cobalamin are expected to respond best to a cobalamin-targeted 
chemotherapeutic drug. M0 and M1 subtypes of AML also have the greatest unmet 
need for treatment by classical chemotherapy.  

 
MEDI 535 Studies toward synthetically determining a pharmacophore of 
mitragynine, and indole alkaloid from Mitragyna speciosa: Removal of C-ring  
Jessica E. Adkins1, Marcelo J. Nieto1, and Christopher R. McCurdy2. (1) Department 
of Medicinal Chemistry and Laboratory for Applied Drug Design and Synthesis, 
University of Mississippi, 417 Faser Hall, University, MS 38677, Fax: 662-915-5638, 
jeadkins@olemiss.edu, (2) Department of Medicinal Chemistry and Laboratory for 
Applied Drug Design and Synthesis, RIPS, University of Mississippi  

Leaves from Mitragyna speciosa, a tree found in Southeast Asia, have traditionally 
been used for their opiate like effects. Mitragynine, the major alkaloid found in the 
leaves, has been reported to be a partial opioid agonist. The structure of mitragynine 
is quite rigid allowing for comparison to the classic opioid agonist morphine. However 



 

 

unlike morphine and other classes of opiate drugs, very little has been explored with 
structure modification and synthetic analogs of mitragynine. We are exploring 
structure modifications to mitragynine by small molecule analogs to determine a 
pharmacophore for mitragynine by systematic removal of portions of the molecule 
that keep it rigid. For initial studies, the C ring was eliminated to increase flexibility. 
Additionally, due to synthetic ease, we are also exploring the difference in spatial 
determination between the indole N and the piperidine N. The synthesis and opioid 
receptor binding affinities and activities will be presented.  

 

 
MEDI 536 Small molecule mass tags for methods of drug discovery  
Lori I. Robins and Mark J. Kurth, Department of Chemistry, University of California, 
Davis, One Shields Avenue, Davis, CA 95616, lirobins@ucdavis.edu  

A mass tag encoding strategy for one bead-one compound (OBOC) small molecule 
libraries based on halogenated triazine derivatives was developed for the 
identification of biologically active molecules. This tagging method and small 
molecule library synthesis will be presented as a tool for drug discovery. Application 
of this library and encoding strategy will be demonstrated with an on-bead assay 
screen against Aldose and Aldehyde Reductase to elucidate active small molecules by 
MALDI-TOF MS.  

 
MEDI 537 Medicinal chemistry refinement of a lead compound improves ex 
vivo metabolic stability with retention of in vivo functions and bioavailability  
Laura K. Wing, Hantamalala Ralay Ranaivo, Heather A. Behanna, Wenhui Hu, Sakti 
M. Roy, Linda J. Van Eldik, and D. Martin Watterson, Center for Drug Discovery and 
Chemical Biology, Northwestern University, 303 E Chicago Ave, Chicago, IL 60611, l-
wing@md.northwestern.edu  

The early identification of lead compounds stable to first-pass metabolism has 
become a recent trend in drug discovery testing in order to prioritize compounds 
more likely to survive later stages of drug development. A standard protocol involves 
screening for ex vivo metabolic stability using human liver microsomes. During 
medicinal chemistry refinement, a significant challenge remains to identify analogs 
that possess sufficient metabolic stability, yet do not increase molecular weight or 
alter in vivo biological function. We report here the refinement of a novel, potentially 
disease-modifying lead compound into a more metabolically stable, water-soluble, 



 

 

efficacious, active pharmaceutical ingredient (API) that is under GMP production. This 
discovery platform has been used to identify a follow on compound with improved 
metabolic stability and in vivo efficacy. These results provide insight into the complex 
interplay among bioavailability, metabolic stability, in vivo efficacy and safety.  

 
MEDI 538 Synthesis and evaluation of ring EB analogs of methyllycaconitine  
Bergmeier Stephen C1, Junfeng Huang1, Dennis B. McKay2, and Susan McKay2. (1) 
Department of Chemistry & Biochemistry, Ohio University, Clippinger Laboratory, 
Athens, OH 45701, Fax: 740-593-0148, bergmeis@ohio.edu, (2) Division of 
Pharmacology, Ohio State University  

Methyllycaconitine (MLA) is a potent and selective antagonist at the ?7 nicotinic 
acetylcholine receptor (nAChR). In an effort to identify significant non-covalent 
MLA•nAChR interactions we have prepared and evaluated several ring-deleted 
analogs of MLA. We will present two synthetic routes to substituted cis-fused 
decahydroquinolines. We will report on the elaboration of the cis-fused 
decahydroquinolines to ring BE analogs of MLA. We will also present preliminary 
binding data for these analogs at several subtypes of nAChR.  

 

 
MEDI 539 A quantum dot DNA aptamer linked system for detecting proteins  
Eric Holwitt, AFRL/HEPC, Air Force Research Laboratory, 2486 Gillingham Drive, Bldg 
175E, eric.holwitt@brooks.af.mil, and Veronica Franz, Conceptual Mindworks Inc, 
2486 Gillingham Drive, Fax: 210-536-4716, veronica.franz.ctr@brooks.af.mil  

Our laboratory has developed a system using DNA aptamers linked to quantum dots 
for the detection of proteins. The system is extremely simple to use and appears to 
have several advantages over the traditional ELISA. Since no blocking steps are 
required and the number of washing steps are reduced, the time required to conduct 
the test is greatly reduced. The quantum dot aptamer complex consists of one strand 
of a duplex DNA molecule linked to the quantum dot by an amide bond. It does not 
matter if the aptamer or the complimentary strand is attached. However, the strand 
that is not attached contains a non-radiative quencher. Upon addition of the 
aptamers' target, the amount of light emitted by the quantum dots increase. The 
system can also be used in reverse, with the aptamers' target immobilized on the 
microtiter plate. This permits the possibility of developing an assay similar to a 
competitive immuno-assay.  



 

 

 
MEDI 540 Polyketide engineering to supply advanced, complex scaffolds for 
the construction of high diversity, natural product-like combinatorial 
libraries  
Jasmina Nikodinovic1, Bradley A. Bessette Jr.2, James E Cox2, Stephen C. 
Bergmeier2, Mark C. McMills2, Nigel D Priestley1, and Dennis L Wright2. (1) 
Department of Chemistry, University of Montana, Missoula, MT 59812-1656, Fax: 
406-243-4227, jasmina.nikodinovic@umontana.edu, nigel.priestley@umontana.edu, 
(2) Promiliad Biopharma Inc  

The majority of pharmaceuticals are either natural products, are made from natural 
products or have structures that are inspired by natural products. Generating 
combinatorial libraries of compounds that have similar stereochemical and 
topological complexity to natural products is not straightforward. Such libraries, 
however, would sample regions of structural space not well covered by existing 
libraries. We have used a combination of genetic engineering, fermentation 
improvement and bioconversion to adapt the biosynthesis of the polyketide nonactin 
to generate a panel of stereochemically complex natural product building blocks 
('bio-blocks') in scale and we have shown that these blocks can be used in the 
construction of complex, natural product-like compound libraries  

 

 
MEDI 541 Methyl nonactate as a starting scaffold for the parallel synthesis 
of compound libraries  
Stephen C. Bergmeier1, Abhijit Nayek1, Gregg Wells2, Joshua Phillips3, P. Whitney 
Swain III3, Bradley A. Bessette Jr.4, Nigel D. Priestley4, Mark C. McMills4, and Dennis 
L. Wright2. (1) Department of Chemistry and Biochemistry, Ohio University, Athens, 
OH 45701, bergmeis@ohio.edu, (2) Promiliad Biopharma, (3) Department of 
Chemistry, University of Montana, (4) Promiliad Biopharma Inc  

Few commercial compound libraries make significant use of chirality or of 
topologically complex library scaffolds. This provides a significant limitation in both 
the exploration of diversity space as well as the ultimate goal – generation of novel 
patentable new chemical entities. We have recently reported on a facile route for the 
preparation of multigram quantities of homochiral methyl nonactate from nonactin. 
Methyl nonactate provides an interesting scaffold for parallel synthesis with 4 
stereocenters and 2 readily modified functional groups. We will report on the 
synthesis of two structurally related yet stereochemically distinct compound libraries 
from methyl nonactate. Starting from methyl nonactate an inversion of the 
secondary alcohol followed by amidation and triazole formation forms the first 
stereochemically distinct compound library. A second library is formed by an 



 

 

reduction of the ester, selective azide displacement and subsequent triazole 
formation.  

 

 
MEDI 542 Remote functionalization of the nonactin scaffold via 
intramolecular insertion  
Mark C. McMills1, Jason H. Stengel1, Stephen C. Bergmeier2, Nigel D. Priestley2, 
and Dennis L Wright2. (1) Chemistry and Biochemistry, Ohio University, 380 
Clippinger, Athens, OH 45701, Fax: 740-593-0148, mcmills@ohio.edu, (2) Promiliad 
Biopharma Inc  

To expand the diversity of the nonactate-derived scaffold, high-energy intermediates 
will provide access to chemical space of the scaffold that had previously been 
unavailable through most chemical means. The ready availability of carbene, nitrene, 
and oxo-radical precursors provides a synthetic route to the functionalization of the 
tetrahydrofuryl and acyclic moiety of the nonactate scaffold. The structures below 
show the possible C-H insertion products of the reaction, both major and minor, as 
well as an example of the synthetic utility of this process.  

 

 
MEDI 543 Fluorescence polarization (FP) assay for identification of vitamin 
D receptor (VDR) ligands  
Steven R. Duff, James G. Farnham, Bryan D. Marks, Naveeda Qadir, Hildegard C. 
Eliason, Mohammed Saleh Shekhani, Christina Fernandez-Perez, Kurt W. Vogel, and 
William J. Frazee, Invitrogen Corporation, 501 Charmany Drive, Madison, WI 
53719, Fax: 608-204-5200, jack.frazee@invitrogen.com  

The vitamin D receptor (VDR) is a ligand-dependent transcription factor in the 
nuclear receptor gene superfamily. VDR not only plays a central role in maintaining 
the structural integrity of bones, but also modulates the immune response and cell 
proliferation and differentiation. In addition to the utility of vitamin D analogs in the 
treatment of bone disorders and psoriasis, there is continuing interest in the 
discovery of VDR-active drugs for the treatment of immune disorders and malignant 



 

 

tumors. Progress in this area has been hampered by the absence of a suitable high-
throughput assay for measurement of ligand affinity for VDR. To overcome this 
limitation, we have developed a fluorescence polarization (FP) assay based on the 
ability of competitors to displace a novel fluorescent ligand, Fluormone VDR Red, 
from purified full-length VDR. The robustness of the assay (Z'-factor values ≥ 0.7 in 
384-well format) demonstrates its suitability for high-throughput screening of 
potential VDR ligands.  

 
MEDI 544 A new agelasine derivative from the Caribbean sponge Agelas 
clathrodes  
Ivett C. Pina, Escuela de Quimica, Facultad de Ciencias, Universidad Central de 
Venezuela, Av. Los Ilustres, Los Chaguaramos, Caracas 1020-A, Venezuela, Fax: 
058-212-6051220, ipina@strix.ciens.ucv.ve, Phillip Crews, Department of Chemistry 
and Biochemistry, UC Santa Cruz, and Karen Tenney, Chemistry and Biochemistry, 
University of California Santa Cruz  

Abstract Continuing with our program to identify inhibitors of the epigenetic 
molecular targets, HDAC and DNMT-1, some fractions from the caribbean sponge, 
Agelas clathrodes exhibited mild inhibition toward DNMT-1. Deeper studies were 
done over the Caribbean sponge Agelas clathrodes. The end result was the discovery 
of a new 9-methyladeninium (7) derivative along with 3 related known agelasine B 
(1), 19 agelasidine B (2),20 agelasidine C (3),20 agelasidine D (4),21 agelasimine A 
(5)22 and B (6).22 . The structure of Agelasidine J (7) has been determined on the 
basis of the spectral data.  

 

 
MEDI 545 Exceptionally facile asymmetric allylboration of aldehydes in 
water with IPC2Ballyl reagent at high temperatures  
Kanth V. B. Josyula1, Dinara S. Gunasekera2, Sreedhar R. Tummalapalli2, Venkata 
J. Reddy2, Pavan K. Mallela2, Justin R. Kruger2, and Venkatram R. Mereddy2. (1) New 
Products R&D, Aldrich Chemical Company Inc, 6000 N. Teutonia Ave, Milwaukee, WI 
53209, Fax: 414-438-4225, kjosyula@sial.com, (2) Department of Chemistry and 
Biochemistry, University of Minnesota Duluth  



 

 

Asymmetric allylboration is an important C-C bond forming reaction for the 
enantioselective synthesis of homoallylic alcohols. IPC2Ballyl is one of the very 
successful allylborating reagents used by many chemists for the synthesis of 
complex molecules. Typically this reaction is performed in organic solvents at low 
temperatures (-78 to -100 oC). Here in we report our preliminary results on the 
exceptionally facile asymmetric allylboration of aldehydes with IPC2Ballyl in water at 
high temperatures.  

 

 
MEDI 546 Novel synthesis of heterocyclic fluorous b-amino acids using a 
multifunctional scaffold  
Xiaobing Wang Sr. and Kit S. Lam, Division of Hematology & Oncology, 
Department of Internal Medicine, UCDavis Cancer Center, University of California, 
Davis, UCDavis, Cancer Center, 2921 Stockton Blvd, Sacramento, CA 95817, Fax: 
916-734-6415, xwang@ucdavis.edu  

b-Amino Acids incorporated with diverse pharmacophores have attracted increasing 
interest in chemistry and biology because of their unique properties. Although 
numerous approaches have been reported for the synthesis of various b-Amino Acids 
bearing fluorines or heterocycles, we herein report a novel method to prepare 
fluorous heterocyclic b-Amino Acids via a multifunctional scaffold, N-alloc-3-amino-3-
(2,4-difluoro-5-nitrophenyl)propanoic acid. In this method, the scaffold was initially 
prepared in high yield by one-pot condensation of 2,4-diflurobenzaldehyde with 
condensation of malonic acid and ammonium acetate, followed by nitration of the 
resulting product and N-Alloc (allyloxycarbonyloxy) protection. After the scaffold was 
tethered to Glycine-loaded Rink amide resin via its carboxylic group, its aryl fluorine 
was displaced with a primary amine and the generated aromatic diamine was 
cyclized with an aldehyde upon nitro reduction with tin chloride. The resin-bound 
compound was cleaved by TFA to furnish a new class of b-Amino Acids bearing both 
pharmacophores of fluorine and benzoimidazole.  

 

 
 
 
 
 
 
 
 



 

 

 
MEDI 547 A highly convergent synthesis of the vision pigment A2-E  
Murali Mohan Reddy Peram Surakattula and Paul Wentworth Jr., Department of 
Chemistry, The Scripps Research Institute, BCC-556, 10550 North Torrey Pines 
Road, La Jolla, CA 92037, Fax: 858-784-2593, murali@scripps.edu  

Lipofuscin accumulation in the retinal pigment epithelium (RPE) is associated with 
various retinal diseases including age-related macular degeneration (AMD). The bis-
retinoid pyridinium salt (A2-E) is a major component of lipofuscin. The role of A2-E in 
retinal damage is an area of intenive study, but it has been clearly linked to both 
type I and type II photo-oxidation processes in vitro (Angew. Chem. Int. Ed. Engl. 
2002, 41, 814). As part of our interest in immunoglobulins and there possible role in 
photo-initiated inflammatory processes we require multi-milligram amounts of A2-E 
and other analagous retinal pigments. Therefore, building upon the seminal synthetic 
efforts of Nakanishi and co-workers (J. Am. Chem. Soc.1997,119, 3669) we have 
developed a highly convergent and high yielding synthesis of A2-E. Our synthesis, 
utilizes the core bis-aldehyde 1, first reported by Nakanishi, and engages it in a 
double Wittig olefination with phosponium ylid 2. Phosphonium salt 2 is itself faciley 
prepared by a Stille coupling of the respective vinyl stannane with the enol triflate of 
2,2,6-trimethylcyclohexanone. This highly judicous double olefination reaction yields 
a bis-retinoid core as a mixture of four geometric isomers, as determined by 1H 
NMR. However, simple warming of this isomeric mixture in nitromethane followed by 
N-alkylation with idoethane, yields A2-E as the sole product in excellent yield (>90 
%).  

 

 
MEDI 548 ALOGPS (http://www.vcclab.org) is a free on-line program to 
predict lipophilicity and aqueous solubility of chemical compounds  
Igor V. Tetko, GSF - National Centre for Environment and Health, Institute for 
Bioinformatics, Ingolstaedter Landstrasse 1, Neuherberg 85764, Germany, 
itetko@vcclab.org, and Vsevolod Y. Tanchuk, Institute of Bioorganic & 
Petrochemistry, Kiev, Ukraine  

The ALOGPS 2.1 program was developed using Associative Neural Network method 
and combines models to predict lipophilicity and aqueous solubility of chemicals. The 
lipophilicity module was developed using 12908 molecules from the PHYSPROP 
database with 75 E-state indicies. 64 neural networks were trained using 50% of 
molecules selected by chance from the whole set. The prediction accuracy for 
molecules not used in the training set is root mean squared error rms=0.35 and 



 

 

standard mean error s=0.26. The aqueous solubility module calculated rms=0.49, 
s=0.38. The main feature of the ALOGPS is a possibility to add user's “in-house” 
molecules (the “LIBRARY” mode) without a need to retrain the neural networks 
or/and generate new molecular indices. The use of the LIBRARY can increase 
prediction ability of the method for the users molecules in several times and will be 
illustrated using examples of data analysis in BASF, AstraZeneca and Pfizer.  

 
MEDI 549 Virtual computational chemistry laboratory (VCCLAB) 
http://www.vcclab.org  
Igor V. Tetko1, Johann Gasteiger2, Roberto Todeschini3, Andrea Mauri3, David J. 
Livingstone4, Peter Ertl5, Vladimir A. Palyulin6, Eugene V. Radchenko6, Nikolay S. 
Zefirov7, Alexander S. Makarenko8, Vsevolod Y. Tanchuk9, and Volodymyr V. 
Prokopenko9. (1) Institute of Bioorganic & Petrochemistry, Kiev, Ukraine and 
Institute for Bioinformatics, Neuherberg D-85764, Germany, itetko@vcclab.org, (2) 
Computer-Chemie-Centrum, University of Erlangen-Nurnberg, (3) Department of 
Environmental Sciences, Milano Chemometrics and QSAR Research Group, (4) 
ChemQuest, (5) Novartis AG, (6) Moscow State University, (7) Department of 
Chemistry, University, (8) Institute of Applied System Analysis, (9) Institute of 
Bioorganic & Petrochemistry, Kiev, Ukraine  

Internet technology offers an excellent opportunity for the development of tools by 
the cooperative effort of various groups and institutions. We developed a multi-
platform software system, Virtual Computational Chemistry Laboratory, 
http://www.vcclab.org, allowing the computational chemist to perform a 
comprehensive series of molecular indices/properties calculations and data analysis. 
The developed software contains several popular programs, including the molecular 
descriptors generation program, E-DRAGON, a 3D structure generator, CORINA, a 
program to predict lipophilicity and aqueous solubility of chemicals, ALOGPS and 
others. All these programs are running at the host institutes located in five countries 
over Europe. We describe the main features and statistics of the developed system 
that can be used as a prototype for academic and industry models and discuss 
perspectives of development of chemoinformatics Web.  

 
MEDI 550 Effects of omega-3 fatty acids on arachidonate and linoleate 
product distribution in free radical mediated oxidations  
Todd A. Davis, Department of Chemistry and Center for Molecular Toxicology, 
Vanderbilt University, 7300 Stevenson Center Dr, Nashville, TN 37235, 
todd.davis@vanderbilt.edu, and Ned A. Porter, Department of Chemistry, Vanderbilt 
University  

Recently, it has been shown that diets rich in fish oil can have beneficial health 
effects, reducing the onset and progression of diseases such as atherosclerosis, 
asthma, and neurodegenerative disease. Fish oil is rich in the highly unsaturated 
omega-3 fatty acids eicosapentaenoic acid (EPA, 20:5) and docosahexaenoic acid 
(DHA, 22:6). We have investigated the distribution of oxidation products derived 
from omega-6 fatty acids in lipid mixtures rich in omega-3 fatty acids. Thus, we have 
examined the effects of fish oil lipids on the formation of the pro-inflammatory 
Isoprostanes and and hydroxy eicosatetraenes (HETEs) derived from arachidonic acid 
as well as the hydroxy octadienes (HODEs) from linoleic acid. Product yields for 
oxidation products of arachidonate and linoleate were determined by dilution isotope 



 

 

LC/MS/MS and gas chromatography. Lipid mixtures rich in highly unsaturated fatty 
acids such as EPA and DHA give dramatically different oxidation product profiles than 
do lipid mixtures made up of more saturated fatty acids like oleic acid. The possible 
health consequences of diet as it relates to membrane lipid composition and the 
formation of inflammatory compounds like the Isoprostanes will be discussed.  

 
MEDI 551 Photophysical and in vitro/in vivo photosensitizing evaluation of 
7- and 8-keto bacteriopurpurin-N-alkyl/arylimides derived from 
Chlorophyll-a  
Funda Yukruk1, Yihui Chen1, Gang Zheng1, Andrei N. Kozyrev1, Janet Morgan2, and 
Ravindra K. Pandey1. (1) PDT CENTER, ROSWELL PARK CANCER INSTITUTE, 
ELM&CARLTON STREETS, Buffalo, NY 14263, Fax: 716-845-8920, 
fundayukruk@gmail.com, (2) DEPARTMENT OF DERMOTOLOGY, ROSWELL PARK 
CANCER INSTITUTE  

Cancer is one of the growing incidences around the world. Among various treatment 
methods, photodynamic therapy (PDT) holds special merit because being invasive in 
nature and limited side effects. There are additional medical applications of 
photodynamic therapy especially in the age related macular degeneration, arterial 
wall plaque removal, infectious diseases, acne and pre-cancerous skin-lesions. 
Among the photosensitizers investigated so far, porphyrin-based photosensitizing 
agents are most widely studied. For quite sometime one of the objectives of our 
laboratory has been to develop long-wavelength photosensitizers, which may be able 
to treat the large tumors due to deeper tissue penetration of light in the near IR 
region. In order to achieve our goal starting from chlorophyll-a, 3-ethyl-3-devinyl-
purpurin-18-N-hexylimide and the corresponding 18-N-
bis(trifluoromethyl)benzylimide were synthesized, the corresponding 7,8-vic-
dihydoxy bacteriochlorins (lmax = 760 nm), obtained by OsO4 reaction, under 
pinacol-pinacolon reaction produced a mixture of 7- and 8-ketobacteriochlorins. The 
isomeric mixture was separated in two individual isomers and showed a significant 
difference in their long wavelength absorption maxima (7-keto: 760 nm and 8-keto: 
715 nm). The photophysical, intracellular localization characteristics, in vitro (RIF 
cells) and in vivo photosensitizing efficacy (C3H mice bearing RIF cells) of these 
isomerically pure bacteriochlorins will be presented.  

 



 

 

 
MEDI 552 Synthesis and study of Resolvin D1  
Nicos A. Petasis1, Jasim Uddin1, and Charles N. Serhan2. (1) Department of 
Chemistry and Loker Hydrocarbon Research Institute, University of Southern 
California, Los Angeles, CA 90089-1661, petasis@usc.edu, (2) Center for 
Experimental Therapeutics and Reperfusion Injury, Brigham and Women's Hospital, 
Harvard Medical School  

The resolvins are oxygenated polyunsaturated derivatives generated enzymatically 
from omega-3 fatty acids that exhibit potent antiinflammatory properties and 
promote the resolution of inflammation. This novel class of endogenous lipid 
mediators includes the resolvin E series, derived from eicosapentaenoic acid (EPA), 
and the resolvin D series, derived from docosahexaenoic acid (DHA). Herein, we 
report our studies of resolvin D1 and its stereochemical isomers, including their 
stereocontrolled synthesis and structural characterization.  

 
MEDI 553 Selective (SNAr) arylthiation on aryl substrates bearing multiple 
substitution sites  
Frederick A. Luzzio and Marek T. Wlodarczyk, Department of Chemistry, University 
of Louisville, 2320 South Brook Street, Louisville, KY 40292, Fax: 502-852-8149, 
faluzz01@gwise.louisville.edu, mtwlod01@gwise.louisville.edu  

Substituted biarylsulfides and biarylsulfones form the core structures of many types 
of experimental pharmacophores. Representative of these structural class of 
compounds are the 11C and 18F PET and SERT imaging agents and the amino-
substituted biarylsulfone pyruvate dehydrogenase kinase(PDHK)inhibitors. We have 
examined a number of methods and protocols for efficient mono- SNAr substitution of 
aryl nuclei which bear multiple halogens and electron-withdrawing groups such as 
the nitro group and various carbonyl functions. Furthermore, the presence of the 
sulfur (biaryl) linkage and carbonyl functions somewhat limits the reducing agents 
that may be used for conversion of any nitro substituents to amino groups. The 
methods for smooth generation of the arylthiolate species and the conditions 
necessary for their efficient reaction with multiply-substituted coupling partners will 
be detailed along with functional group manipulation on the biarylsulfide core. 
Specific reactions such as selective nitro group reduction, sulfide-sulfone 
interconversion and iterative SNAr reactions will be discussed.  

 
MEDI 554 Effective synthesis for the segment of BILN-2061  
Rujian Ma, Wei Miao, Zhiliiu Zhang, Shuhui Chen, and Ge Li, WuXi PharmaTech Co. 
Ltd, No.1 Building, 288 FuTeZhongLu, WaiGaoQiao Free Trade Zone, 200131, 
Shanghai, China, Fax: 0086-21-50461000, marj@pharmatechs.com  

Major advances in the understanding of protein conformations and properties in 
connection with molecular recognition, protein-nucleic acid interactions, enzyme 
mechanism along with design of peptide and peptidomimetics based enzyme 
inhibitors have placed the study of rare alpha-amino acid chemistry at the forefront 
of modern medicinal chemistry. One of the recent successes within the scope of 
enzyme inhibition is the design and synthesis of cyclic peptide mimetics BILN-2061, 
a potent Hepatitis C virus (HCV) protease inhibitor with proven efficacy in human 
clinic trials.[7,8] As depicted in Figure 1, (L)-2-amino-non-8-enoic acid (9-carbon 



 

 

side chain bearing alpha-amino acid marked in bold) was used as the key building 
block required for final macrocycle ring closure (via olefin metathesis). So far, no 
good process for the preparation of such type of aminoacids. There is therefore a 
need for a new synthetic strategy to prepare such optically active a-amino acid 
derivatives. Here, we report a new process for making such aminoacid. It is more 
amenable to commercial scale production at reasonable manufacturing costs.  

 

 
MEDI 555 Synthetic study toward total synthesis of costunolide  
Kun Hu, Han-Seo Mun, Keun-Chul Ryu, and Jin-Hyun Jeong, College of Pharmacy, 
Kyung Hee University, #1 Heogi-dong, Dongdaemoon-ku, Seoul 130-701, South 
Korea, Fax: 82-2-961-0357, hk_med_che1979@hotmail.com  

Costunolide, a sesquiterpene lactone isolated from costus root oil which has the 
important pharmacophone α-methylene-γ-lactone unit, has been reported to have 
anti-tumor and anti-inflammatory activity. There are several synthesis methods 
published, but no chiral synthesis method was developed until now. Costunolide has 
been synthesized from the easily prepared decalin dione followed by a Grob-type 
fragmentation. The chiral center was introduced on the allylic alcohol moiety by 
Sharpless epoxidation reaction, and the epoxide ring of the 2,3-epoxy alcohol moiety 
was regioselectively opened with a vinylalane reagent at c-3 position. This strategy 
would be generally applied to the construction of α-methylene-γ-lactone unit.  

 
MEDI 556 Asymmetric synthesis of cladiellia-6,11-dien-3-ol by IAEA-IMDA 
strategy: First synthesis of (E)-cladiellin diterpene  
Hyoungsu Kim, Hyunjoo Lee, Jayoung Kim, and Deukjoon Kim, College of 
Pharmacy, Seoul National University, San 56-1, Shillim, Kwanak, Seoul 151-742, 
South Korea  

The cladiellin marine natural products possess an α,α'-cis nine-membered ether ring 
skeleton and both E and Z isomers are found in Nature. The unique and complex 
architecture of the cladiellin diterpenes, coupled with diverse biological activities, 
makes these marine natural products challenging targets for total synthesis. 
Asymmetric synthesis of cladiella-6,11-dien-3-ol was achieved in 23 steps from 
readily available (S)-(+)-4-benzyl-3-(4-methoxybenzyloxy)acetyl-2-oxazolidinone 
and 5-methyl-4-hexenal. The present synthesis features an intramolecular amide 
enolate alkylation (IAEA) and IMDA as key steps and constitutes the first total 
synthesis of an (E)-cladiellin diterpene.  



 

 

 
MEDI 557 Solid-phase synthesis of prenylcysteine analogs  
James L Donelson1, Heather B. Hodges2, Christine A. Hrycyna2, and Richard A. 
Gibbs1. (1) Department of Medicinal Chemistry and Molecular Pharmacology, Purdue 
University, 575 Stadium Mall Drive, West Lafayette, IN 47907, 
jimmyd@pnhs.purdue.edu, (2) Department of Chemistry, Purdue University  

As a result of the biological importance of isoprenylated proteins, there has been an 
impetus to develop chemical tools to interrogate their function. In particular, 
prenylcysteine analogs and prenylated peptides have proven to be valuable agents. 
We have developed a new solid-phase route, based on the use of the 2-chlorotrityl 
solid support, for the preparation of prenylated peptides and libraries of 
prenylcysteine analogs as potential Icmt inhibitors and cancer chemotherapeutic 
agents. The 2-chlorotritylchloride resin possesses advantages over other solid 
supports for the prenylation of cysteine residues. Attaching cysteine to the 
chlorotrityl resin does not require activation of the cysteine carboxyl group, which 
decreases the likelihood of racemazation. Additionally, the cleavage conditions are 
very mild and result in rapid, quantitative release of the prenylated product from the 
bead in minutes. The resin is also commercially available and inexpensive. We have 
prepared prenylcysteine analogs and evaluated them as inhibitors of 
Isoprenylcysteine carboxylmethyltransferase.  

 
MEDI 558 A success story of fragment-based lead generation at Astrazeneca  
Loredana Spadola1, Morten Hohwy2, and Karl Edman2. (1) GCS Computational 
Chemistry - DECS Lead Generation, Astrazeneca R&D Mölndal -, Pepparedsleden 1, 
43183 Mölndal, Sweden, loredana.spadola@astrazeneca.com, (2) DECS Lead 
Generation - Global Structural Chemistry, Astrazeneca R&D Mölndal -  

Fragment-based screening is an alternative method for lead generation in drug 
discovery. Using techniques such as NMR enables the identification of low molecular 
weight molecules that bind weakly to biological receptors. These can be regarded as 
fragments that can be incorporated into larger scaffolds or linked to fragments 
identified in non-overlapping regions of the binding site. In this work we will present 
an example of such fragment-based lead generation, in which NMR screening was 
used for the identification of the primary binders with potency in the millimolar 
range. Combining the techniques of NMR, Xray crystallography and Computational 
Chemistry led to the development of a nano-molar inhibitor based on the initially 
identified fragments. Details of this iterative process are described.  

 
MEDI 559 Reversed phase C-18 chromatography: From analytical scale to 
preparative scale  
Veronica D. Thomason, Chromatography Department, Teledyne - Isco, 4700 
Superior Street, Lincoln, NE 68504, Fax: 402-465-3089, vthomason@teledyne.com  

The ability to convert an analytical-scale reversed phase C-18 method to a 
preparative method is often perceived as a daunting task to synthetic organic 
chemists. Recent work at Teledyne Isco for scaling a reversed phase C-18 analytical 
method to a preparative one on Teledyne Isco's CombiFlash Companion using 
RediSep reversed phase C-18 media will be discussed.  



 

 

 
MEDI 560 Molecular recognition characteristics of riboswitch  
Jinsoo Lim, Department of molecular, cellular and developmental biology, Yale 
university, KBT 512 P O Box 208103, New Haven, CT 06520, Fax: 203-432-0753, 
jinsoo.lim@yale.edu, and Ronald R. Breaker, Molecular, Cellular and Developmental 
Biology, Howard Hughes Medical Institute, Yale University  

Riboswitches are highly structured domains that typically reside within non-coding 
regions of certain mRNAs. They monitor the level of specific metabolites by selective 
binding without the need for intermediary protein factors. These genetic switches 
typically consist of two functional domains, an aptamer domain and an expression 
platform, that respectively bind metabolite and trigger gene expression changes. An 
understanding of the interactions between riboswitches and their metabolite ligands 
should provide greater insight into the capabilities of RNA as a genetic switch. 
Furthermore, this knowledge might empower future efforts to design novel 
antimetabolites that bind to riboswitches, inhibit the expression of key metabolic 
genes, and thus be selectively toxic to bacteria that carry these RNAs. Molecular 
recognition studies of riboswitches and design of antibacterials targeting riboswitches 
showed distinct characteristics of riboswitches and potent antibacterial target.  

 
MEDI 561 Cellular delivery of phosphopeptides by positively-charged 
tripodal peptides  
Guofeng Ye, Nguyen H. Nam, Anil Kumar, and Keykavous Parang, Department of 
Biomedical and Pharmaceutical Sciences, University of Rhode Island, 41 Lower 
College Road, Kingston, RI 02881, Fax: 401-874-5787, guofengye@mail.uri.edu  

Phosphopeptides are potenital inhibitors of interactions between phosphoproteins 
and positively-charged amino acids in the binding pocket of enzymes involved in 
signal transduction pathways. However, the cellular delivery of negatively-charged 
phosphopeptides is a difficult task. Tripodal positively-charged peptides containing 
two Arg and one Lys residues (11 compounds) were synthesized. The binding of 
peptides to phosphopeptide probes, such as fluorescein-attached phosphopeptide F-
GpYEEI, was evaluated using a FP assay. Flow cytometry cellular uptake studies of F-
GpYEEI were carried out by using human breast cancer cell lines, tripodal peptides 
(LPA-4 and LPA-1), and F-GYEEI as a negative control. The mixture of LPA-4 and F-
GpYEEI exhibited a significantly higher mean fluorescence compared to that of F-
GpYEEI alone and F-GpYEEI + LPA-1. F-GYEEI showed no uptake in the presence of 
LPA-1 and LPA-4. These data suggest that LPA-4 can function as delivery tool of 
negatively-charged F-GpYEEI across the cell membrane by specific interactions with 
the phosphate group.  

 



 

 

 
MEDI 562 Biological evaluation of 1-OH modified Ailanthinone analogs as 
antimalarial agents  
Mahendra D. Chordia, Kirsten S. Smith, and Philip L Smith, Division of 
Experimental Therapeutics, Walter Reed Army Institute of Research, 503 Robert 
Grant Avenue, Silver Spring, MA 20910-5100, mahendra.chordia@amedd.army.mil  

A series of new 1-OH modified ester, carbonate, carbamate and sulfonate derivatives 
of the triterpene quassinoid natural product ailanthinone were synthesized and 
evaluated for their in vitro antimalarial activities. The comparison of the antimalarial 
activities of these derivatives with chlorquine and mefloquine against two 
Plasmodium falciparum clones, D6 and W2, and a multidrug resistant isolate, 
TM91C235, indicated that modification of the 1-hydroxy group may not have a 
deleterious effect on biological activity. In addition such modification may offer the 
potential to design and synthesize water soluble pro-drug like derivatives to improve 
bioavailability of ailanthinone. Our efforts in this direction will be presented.  

Disclaimer: Material has been reviewed by the Walter Reed Army Institute of 
Research. There is no objection to its presentation and/or publication. The opinions 
or assertions contained herein are the private views of the author and are not to be 
construed as official, or as reflecting true views of the Department of the Army or the 
Department of Defense.  

 
MEDI 563 Computational sof the N5-CAIR mutase mechanism in the purine 
biosynthesis pathway  
Peng Tao, Department of Chemistry, Ohio State University, 100 West 18th Avenue, 
Columbus, OH 43210, tao.21@osu.edu, and Christopher M. Hadad, Department of 
Chemistry, The Ohio State University  

Inhibitors of purine biosynthesis have served as effective drugs against cancer and 
various infections for more than 40 years. Recently, it has been found that enzyme, 
PurE Class I, which catalyzes the conversion of one compound, N5-CAIR, to another 
compound, CAIR, is utilized by prokaryotes, but not by eukaryotes. Therefore, this 
enzyme could serve as potential targets for de novo drug design. In this study, 
potential catalytic reaction mechanisms of PurE Class I were investigated by density 
functional theory. A stepwise reaction mechanism was proposed based on our 
calculations. First, protonated histidine 45 (His45) in the active site protonates N5-
CAIR. Second, the protonated N5-CAIR converts to protonated CAIR intermediate 
through a unimolecular rearrangement. In the final step, His45 deprotonates the 
protonated CAIR intermediate to produce CAIR, and regenerates its initial state. For 
the first time, an atomistic description of the PurE Class I enzyme catalytic 
mechanism is provided. This information can be applied to the development of 
transition state analogs and mechanism-based inhibitors of PurE Class I.  

 
 
 
 
 
 
 



 

 

 
MEDI 564 Conception, synthesis and testing of a specific PKC alpha peptide 
inhibitor  
R Terreux1, Wei He2, Saba Siddiqi2, and Jenny Phipps2. (1) LCMP2, ISPB, University 
Claude Bernard Lyon1, 8 av. Rockefeller, lyon 69373, France, raphael.terreux@univ-
lyon1.fr, (2) PharmaGap  

Protein Kinase C (PKC) is a family of calcium and lipid-activated serine-threonine 
protein kinases which plays a central role in intracellular signal transduction. Over 
expression of PKC alpha has been implicated in many types of cancer and in 
multidrug resistance (MDR). A model of the C3/C4 – V5 domain was built by 
homology starting from different kinases. After 10 ns NTP molecular dynamics, a 
rational design of a peptide inhibitor was obtained. The peptide consists of three 
parts, the inhibitor, the linker and the selector. Each part was separately tested and 
best inhibitor and selector were assembled with a linker of a pre-determined length. 
The inhibitor named PhGalpha1 was synthesised and tested. Tests were performed 
on the purified PKC isoform in vitro and assayed in vivo. The PhGalpha1 peptide does 
not exhibit toxicity, has a half life of 72 hours, and shows a great selectivity and 
efficiency.  

 
MEDI 565 Highly antiproliferative, low-calcemic, side-chain amide and 
hydroxamate analogs of the hormone 1α,25-dihydroxyvitamin D3  
Sandra Sinishtaj1, Heung Bae Jeon1, Patrick Dolan2, Thomas W. Kensler2, and Gary 
H. Posner3. (1) Chemistry/Posner, Johns Hopkins University, 3400 N Charles St, 
Baltimore, MD 21218, sandra_sinishtaj@yahoo.com, (2) Division of Environmental 
Health Sciences, Johns Hopkins University, (3) Department of Chemistry, The Johns 
Hopkins University  

Calcitriol, the natural hormone of vitamin D3, plays an important role in calcium and 
phosphorous homeostasis, in promoting cell differentiation, and in inhibiting cell 
proliferation of various tumor cells. The hormone is used therapeutically for the 
treatment of osteoporosis, osteoarthritis, and abnormalities of the parathyroid 
hormones. However, the therapeutic use of the steroid in treatment of cancer is 
handicapped by its high calcemic index. A challenge facing chemists involves 
designing analogs similar to calcitriol that sustain, if not surpass, its efficacy while 
diminishing its undesired side-effect of hyperccalcemia. Convenient synthetic routes 
to the synthesis of novel amide and hydroxamate analogs of calcitriol have been 
developed. The synthesis of these analogs is efficient with good yields. The analogs 
exhibit antiproliferative activity 2 to 3-fold higher than that of the natural hormone 
calcitriol, while still maintaining at least a 40-fold lower calcemic index than calcitriol.  

 
MEDI 566 New aromatic anionic synthetic methods: Towards the total 
synthesis of schumanniophytine  
Todd K. Macklin and Victor A. Snieckus, Department of Chemistry, Queen's 
University, Kingston, ON K7L 3N6, Canada, Fax: 613-533-6089, 
tmack@chem.queensu.ca  

Schumanniophytine 2 is a rare nicotinic acid – noreugenin congener isolated from 
the root bark of Schumanniophyton problematicum and magnificum. These highly 
valued plants are popular in traditional medicine for central and autonomic system 



 

 

depression, however 2 has also shown to have anti-HSV activity. The present 
project, aiming at the synthesis of this natural product, stems from methodology 
established and in development in our laboratory. A recently discovered, new anionic 
carbamoyl migration – chromone forming reaction from 1 will be tested en route to 
schumanniophytine.  

 

 
MEDI 567 PPAR gamma/delta dual agonist: A novel euglycemic agent with 
minimum side effects  
Yanping Xu, Lilly Research Laboratories, Eli Lilly and Company, Lilly Corporate 
Center, Indianapolis, IN 46285, Fax: 317-277-2035, xu_yanping@lilly.com  

The peroxisome proliferator-activated receptor (PPAR) family regulates multiple 
aspects of lipid and carbohydrate metabolism.  PPAR g agonists are well known as 
insulin sensitivity enhancers and thus have proven clinically useful for the treatment 
of diabetic hyperglycemia.  Recently, PPARd agonist showed the ability to increase 
serum high density lipoprotein cholesterol while lowering the level of small-dense low 
density lipoprotein cholesterol, fasting triglycerides, and fasting insulin in preclinical 
models.  It is our hypothesis that a PPARg/d dual agonist could differentiate from 
other currently marketed anti-diabetic agents through its ability to effectively lower 
glucose and hemoglobin A1c levels, while simultaneously improving the dyslipidemia 
common in diabetic patients.  Our effort led to the discovery of a novel series of 
PPAR g/d dual agonists.  An analog of this series shows high affinities to both 
hPPARg (IC50 = 85 nM) and hPPARd (IC50 = 8 nM) with excellent selectivity (PPARa 
IC50 = 7.3 mM) in vitro.  In male ZDF rat, at comparable glucose lowering doses, this 
compound produced significantly less weight gain than the PPARg selective agent, 
rosiglitazone.  

   
 

MEDI 568 Selective chemotherapy using catalytic aldolase antibodies  
Subhash C. Sinha, The Scripps Research Institute, Department of Molecular Biology 
and the Skaggs Institute for Chemical Biology, 10550 N. Torrey Pines Road, La Jolla, 
CA 92037, Fax: 858-784-8732, subhash@scripps.edu  

Aldolase monoclonal antibodies that catalyze aldol and retro aldol reactions by an 
enamine mechanism have offered opportunities to use them both in the chemical 
synthesis of the naturally occurring molecules as well as for the selective drug 
delivery. Using these antibodies as catalysts, we prepared enantiomerically 
enriched/pure aldol compounds and converted them to biologically important 



 

 

molecules, including the naturally occurring epothilones and their analogs. In order 
to achieve selective chemotherapy, we are developing prodrug therapy approaches. 
Two strategies are being pursued. In one approach, antibodies 38C2 and 93F3 are 
used as enzymes for the prodrug activation. In the second approach, we are using a 
single antibody 38C2 to develop the chemically programmed antibodies that are 
diverse. Two chemical programming methods have been developed. In one method, 
a cell-targeting agent is equipped with a diketone linker, which conjugates in the 
antibody binding sites. Alternatively, the targeting agent is equipped with a 
prolinker, which undergoes 38C2-catalyzed activation to produce a reactive linker 
that again reacts in the binding sites. In this presentation, our studies related to both 
prodrug activation and the chemical programming of 38C2 will be discussed.  

 
MEDI 569 Small molecule blockers of the Kv1.3 ion channel as potential 
immunosuppressants  
Andrew J. Harvey1, Jonathan B. Baell1, Julia Cianci1, Daniel Homerick2, Jorgen 
Mould3, Nathan L. Toovey1, and Heike Wulff2. (1) Structural Biology Division, The 
Walter and Eliza Hall Institute of Medical Research Biotechnology Centre, La Trobe 
R&D Park, 4 Research Avenue, Bundoora, Victoria 3086, Australia, Fax: 
+61393452211, aharvey@wehi.edu.au, (2) Medical Pharmacology and Toxicology, 
University of California Davis, (3) Bionomics Limited  

The voltage-gated potassium channel Kv1.3 constitutes an attractive target for the 
selective suppression of effector memory T cells in autoimmune diseases. We have 
previously reported the natural product khellinone as a versatile lead molecule and 
identified new classes of Kv1.3 blockers: including khellinone derivatives alkylated at 
either the 4- or 7-position phenolic oxygen; and khellinone dimers linked through the 
6-position. In the current study, further elaboration of the existing 4- and 7-alkoxy 
series has afforded a highly potent blocker of Kv1.3 (EC50 = 68 nM), corresponding 
to a substantial enhancement in potency relative to the previously reported best-in-
class examples. This compound exhibited moderate selectivity over other Kv1-family 
channels and the HERG channel, was not cytotoxic, and suppressed human T cell 
proliferation at low micromolar concentrations. Furthermore, the lead compound was 
evaluated in terms of its potential for drug development.  

 
MEDI 570 Synthesis and photolysis studies of caged TRPV1 agonists and 
antagonists  
Stuart J. Conway1, Michael P. Van Ryssen1, James L. Carr1, Katherine A. 
Gallagher1, Andrew F. Kyle1, Emma L. A. Borgstrom1, Gavin J. Miller1, Suzanne 
Paterson2, Ben Agate2, Roderick H. Scott3, Kerrie N. Wease3, C. Tom A. Brown2, and 
Douglas Philp1. (1) School of Chemistry, University of St Andrews, North Haugh, St 
Andrews KY16 9ST, United Kingdom, Fax: +44-1334-463808, sjc16@st-
andrews.ac.uk, (2) School of Physics and Astronomy, University of St Andrews, (3) 
Instiute of Medical Sciences, University of Aberdeen  

Capsaicin, the main pungent component of chilli pepper, has been shown to evoke its 
biological effects via activation of a non-selective cation channel member of the TRP 
family of ion channels, TRPV1. The involvement of this channel in the transmission of 
pain, the inflammatory response and chronic coughing means that TRPV1 represents 
an important therapeutic target. Herein we report the synthesis of a range of caged 
TRPV1 agonist and antagonists (1-5) and describe their photolysis characteristics. It 



 

 

is demonstrated that a nitroveratryl-caged TRPV1 agonist can be photolysed 
selectively in the presence of a 4-methoxyphenacyl caged TRPV1 agonist, using a 
405 nm violet diode laser.  

 

 
MEDI 571 Synthesis, chemical and enzymatic studies on α-P-modified 
nucleoside-γ-P-N-tryptophanyltriphosphates  
Zhihong Xu, Department of Chemistry, Duke University, Durham, NC 27708, and 
Barbara R. Shaw, Department of Chemistry, Duke university  

Dideoxynucleoside-based inhibitors of reverse transcriptase were the first drugs used 
in the chemotherapy of AIDS.  One major problem of first and second generations of 
nucleoside analogs like AZT, D4T or 3TC is their inefficient activation by 
phosphorylating enzyme (kinases), resulting in a lower than therapeutically desired 
concentration of the active triphosphate analog in infected cells.  Prodrugs of 
dideoxynucleoside monophosphates showed some improvement of anti-HIV activity 
in comparison with their parent dideoxynucleosides.  Our group has reported several 
approaches for chemical synthesis of nucleoside α-P-boranomonophosphate 
pronucleotides.  However, for the dideoxynucleosides whose rate limiting step 
involves a phosphorylation from the monophosphate to diphosphate form, or 
diphosphate to the active triphosphate form, the monophosphate prodrug form 
would be useless.  In order to bypass these rate limiting steps, we synthesized α-P-
borano- and α-P-thio- nucleoside triphosphate conjugates with tryptophan having a 
C-methyl ester or C-amide group.  The title compounds were produced through a 
salicyl chlorophosphite approach, which is a modification of our earlier work.  The 
reaction mixtures were modified by 31PNMR and stereoisomers were isolated by 
reverse phase HPLC.  All compounds were identified by NMR and HRMS. Chemical 
stability studies showed that the phosphoramidate conjugates with different 
modifications on tryptophan moity exhibited different hydrolytic pathways. 
 Enzymatic studies of the α-P-modified-nucleoside-γ-P-N-substituted triphosphate Rp 
and Sp diastereomers with MMLV RT will be reported.  

 
 
 
 
 
 



 

 

 
MEDI 572 Identification of azacycles as privileged ligand scaffolds for the 
design and synthesis of aspartic protease inhibitors  
Andreas Blum, Sascha Brass, Nan-Si Chan, and Wibke E. Diederich, Fachbereich 
Pharmazie, Philipps-Universitaet Marburg, Institut fuer Pharmazeutische Chemie, 
Marbacher Weg 6, 35032 Marburg, Germany, Fax: ++49-6421-282-8994, 
diederic@staff.uni-marburg.de  

At the beginning of the 21st century, Malaria and HIV infections are still among the 
most serious global heath problems causing more than 4 million deaths per year. In 
the patho-physiological processes of both pandemics, aspartic proteases are involved 
in crucial pathways. They are therefore believed to be excellent drug targets to 
combat these afflictions of mankind. Recently, substituted secondary amines, in 
particular substituted pyrrolidines, have proven to be micromolar inhibitors of the 
HIV-Protease. These results prompted us to investigate in detail the suitability of 
five- as well as seven-membered azacycles as privileged ligand scaffolds well-suited 
to address the key interactions of the conserved recognition pattern of the aspartic 
protease family. The azacycle-scaffold addresses via its basic nitrogen the conserved 
catalytic dyad as revealed by X-ray crystallography. Through specific decoration with 
appropriate side chains, individual inhibitors can be tailored with respect to 
selectivity towards particular family members. The stereoselective synthesis of the 
pyrrolidine core-structure was achieved via a four step sequence starting from 
commercially available L-(+)- and D-(-)-tartaric acid, respectively. The 2,3,4,7-
tetrahydro-1H-azepine scaffold could easily be synthesized via a straightforward 
convergent strategy employing a ring-closing metathesis approach. Both non-
peptidic core-structures bearing suitable functional groups can easily be modified by 
means of standard synthetic chemistry thus allowing specific side-chain decoration. 
Via enzymatic assay and crystal structure analysis the most promising inhibitors out 
of this first series were further characterized.  

 
MEDI 573 Imidazo[4,5-c]quinoline-based TLR7 and TLR8 immune response 
modifiers: Structure-activity-relationships relating to potency, selectivity, 
and therapeutic applications  
Tushar A. Kshirsagar1, George W. Griesgraber1, Doris Stoermer1, David T. Amos1, 
Kyle J. Lindstrom1, Michael J. Rice1, Stephen L. Crooks1, Jason D. Bonk1, Joseph F. 
Dellaria1, Philip D. Heppner1, John F. Gerster1, Bryon A. Merrill1, Sarah C. 
Johannessen1, Bernhard M. Zimmermann1, Gregory Marszalek1, Luke T. Dresssel1, 
Chad A. Haraldson1, David J. Squire1, Joshua R. Wurst1, Matthew R. Radmer1, Karl J. 
Manske1, Sarah J. Spessard1, Scott E. Langer1, Gregory P. Karp1, Sheila J Gibson2, 
and Lindsay R. Wurst2. (1) Department of Chemistry, 3M Pharmaceuticals, 3M 
Center, Building 270-4S-02, St. Paul, MN 55144-1000, Fax: 651-736-3974, 
tkshirsagar@mmm.com, (2) Department of Pharmacology, 3M Pharmaceuticals  

Imiquimod (1) is a first in class TLR7 (Toll-Like Receptor 7) agonist immune 
response modifier that has been approved for the treatment of external genital 
warts, superficial basal cell carcinoma, and actinic keratosis. The activation of TLRs 
results in the induction of various cytokines including interferon-alpha (IFN-a), tumor 
necrosis factor-alpha (TNF-a), and interleukin 12 (IL-12). The cytokine induction 
profiles of imiquimod and its derivatives can be attributed to the activation of TLR7 
and/or TLR8 present on various cells of the immune system. In this presentation we 
will describe the strong influence of R1 and R2 substitution patterns on modulating 



 

 

cytokine induction profiles. The subsequent evaluation of these compounds in various 
preclinical tests will also be reported.  

 

 
MEDI 574 Novel heterocyclic TLR7 and TLR8 immune response modifiers: 
Design and synthesis of cytokine-inducing ring systems  
David S. Hays, Kyle J. Lindstrom, John F. Gerster, Ryan B. Prince, Michael E. 
Danielson, Jason D. Bonk, William H. Moser, Gregory D. Lundquist, Shri Niwas, Nick 
Nikolaides, Chad A. Haraldson, Bryon A. Merrill, Joshua R. Wurst, Peter V. Maye, and 
Ganesh A. Kumar, Department of Chemistry, 3M Pharmaceuticals, 3M Center, 
Building 270-4S-02, St. Paul, MN 55144  

Imiquimod (1) is a first in class TLR7 (Toll-Like Receptor 7) agonist immune 
response modifier that has been approved for the treatment of external genital 
warts, superficial basal cell carcinoma, and actinic keratosis. The activation of TLRs 
results in the induction of various cytokines including interferon-alpha (IFN-α), tumor 
necrosis factor-alpha (TNF-α), and interleukin 12 (IL-12). The cytokine induction 
profiles of imiquimod and other imidazo[4,5-c]quinolines can be attributed to the 
activation of TLR7 and/or TLR8 present on various cells of the immune system. In an 
effort to discover next generation IRMs beyond the imidazo[4,5-c]quinolines, we 
synthesized and evaluated numerous heterocyclic ring systems. In this presentation 
we will report on the synthesis, cytokine-induction profiles, and drug-like properties 
of these novel series.  

 

 
 
 
 



 

 

 
MEDI 575 Design, synthesis, and SAR of novel benzimidazole based HDAC 
inhibitors  
Haishan Wang1, Niefang Yu1, Hongyan Song1, Dizhong Chen1, Weiping Deng1, Pek 
Ling Lye1, Yong Zou1, Melvin Ng1, Joyce Chang1, Eric T Sun1, Kanda Sangthongpitag2, 
Xukun Wang2, Xiaofeng Wu2, Hwee Hoon Khng2, Siok Kun Goh2, Pauline Yeo3, Xin 
Liu3, Evelyn Goh3, Lee Sun New3, Kantharaj Ethirajulu3, and Michael Entzeroth2. (1) 
Medicinal Chemistry, S*BIO Pte Ltd, 1 Science Park Road #05-09 The Capricorn, 
Singapore Science Park II, Singapore 117528, Singapore, Fax: +65-6827-5005, 
haishan_wang@sbio.com, (2) Drug Discovery Biology, S*BIO Pte Ltd, (3) 
Pharmacokinetics and Drug Metabolism, S*BIO Pte Ltd  

We have designed and synthesized a series of benzimidazole based hydroxamic acids 
(1) as HDAC inhibitors. SAR of substituents on the benzimidazole ring were explored 
and established. Within this series, selected compounds were evaluated in animal 
models for anti-tumor activity. A representative compound SB639 (2) produced 
significant tumor growth inhibition and tumor growth delay in HCT116 bearing nude 
mice xenograft model. In this presentation, the synthesis, SAR and biological profiles 
of this series of inhibitors will be discussed.  

 

 
MEDI 576 Design, synthesis and evaluation of conformationally constrained 
bivalent Smac mimetics as inhibitors of IAP family proteins  
Haiying Sun1, Nikolovska-Coleska Zaneta2, Jianfeng Lu1, Chao-Yie Yang2, Su Qiu3, 
and Shaomeng Wang2. (1) Departments of Internal Medicine and Medicinal 
Chemistry, University of Michigan, Ann Arbor, MI 48109-0934, (2) Department of 
Internal Medicine and Medicinal Chemistry, University of Michigan, (3) 
Comprehensive Cancer Center and Departments of Internal Medicine, Pharmacology 
and Medicinal Chemistry, The University of Michigan  

Smac/DIABLO (second mitochondria-derived activator of caspase or direct IAP 
binding protein with low pI) is a potent pro-apoptotic molecule. It directly binds to 
XIAP, cIAP-1/-2 and ML-IAP and functions as a direct endogenous inhibitor of these 
IAP proteins. Structural and biological studies suggest that Smac forms a homo-
dimer and bind to BIR2 and BIR3 domains in XIAP, cIAP-1/-2. Based on the basic 
core structure of our previously designed conformationally constrained Smac 
mimetics, we have now designed and synthesized a series of bivalent Smac 
mimetics. In fluorescence-polarization-based binding assay, the most potent bivalent 
Smac mimetics are about 100 times more potent than their corresponding 
monomeric analogues in binding to full-length XIAP containing BIR2-BIR3 domains 
and achieve picomolar affinities. These Smac mimetics are highly effective in 
overcoming the inhibition by XIAP to the activity of caspase-9 and -3 in functional 
assays. Importantly, these bivalent Smac mimetics are extremely potent in inhibition 



 

 

of cell growth in a number of cancer cell lines with high levels of IAP proteins and 
achieve IC50 values less than 1 nM. Furthermore, they are selective over normal 
cells. Taken together, our data suggest that these bivalent Smac mimetics are 
promising compounds for further evaluation and development as a new class of 
anticancer drugs to targeting IAP proteins.  

 
MEDI 577 Design of PAP-1, a selective small molecule Kv1.3 blocker for the 
suppression of effector memory T cells in autoimmune diseases  
Ananthakrishnan Sankaranarayanan, Philippe Azam, Daniel Homerick, and Heike 
Wulff, Medical Pharmacology and Toxicology, University of California Davis, Genome 
and Biomedical Sciences Facility Room 3502, 451 East Health Sciences Drive, Davis, 
CA 95616, Fax: 530-752-3200, asandaranarayanan@ucdavis.edu  

The voltage-gated Kv1.3 channel in effector memory T lymphocytes constitutes an 
attractive target for autoimmune diseases such as multiple sclerosis, psoriasis and 
type-1 diabetes. By further exploring the SAR around our previously reported 
compound Psora-4 we recently identified 5-(4-phenoxybutoxy)psoralen (PAP-1), 
which blocks Kv1.3 with a Hill coefficient of 2 and an EC50 of 2 nM. PAP-1 is 23-125 
fold selective over other Kv1-family channels and more than 1000-fold selective over 
HERG. In rodents PAP-1 is orally available and displays no toxicity in a 28-day repeat 
dose study. In spontaneously diabetic BB/Wor rats PAP-1 (50 mg/kg orally) reduces 
type-I diabetes incidence by 50%. PAP-1 further suppresses allergic contact 
dermatitis, a simple animal model of psoriasis, when applied topically. Thus, PAP-1 
could potentially be developed into an oral or a topical immunosuppressant.  

 
MEDI 578 Macrocyclic inhibitors of the caspase-9/BIR3 interaction: 
Structural and biochemical characterization  
Stephen M. Condon1, Matthew G. LaPorte1, Yijun Deng1, Susan R. Rippin1, T. Pavan 
Kumar1, Yu-Hua C. Lee1, Mukta Hendi1, Jonathan Chou2, Martin E. Seipel2, Lichuan 
Gu3, Stacy L. Springs2, Jennifer M. Burns2, Christopher A. Benetatos2, Yigong Shi3, 
Mark A. McKinlay2, and Srivinas K. Chunduru2. (1) Medicinal Chemistry, TetraLogic 
Pharmaceuticals, 365 Phoenixville Pike, Malvern, PA 19355, Fax: 610-889-9994, 
scondon@tetralogicpharma.com, (2) Biology, TetraLogic Pharmaceuticals, (3) 
Molecular Biology, Princeton University  

Our presentation will focus on the synthetic evolution of a novel, macrocyclic family 
of Smac mimetics which selectively antagonize the caspase-9/BIR3 interaction (Ki <1 
nM) thus leading to apoptosis or programmed cell death. Our efforts have focused 
on: defining the molecular determinants for small molecule binding to the XIAP-BIR3 
pocket; replacing peptide bonds that may present proteolytic instability in vivo; and, 
optimizing the pharmacokinetics and pharmaceutical properties of the molecules. The 
synthesis, crystallographic analysis of ligands – alone and in complex with protein, 
and the biochemical characterization of these macrocyclic ligands will be presented.  

 
MEDI 579 Novel cucurbitacin derivatives: Potential anticancer candidates  
Andrew J. Young and Fathi T. Halaweish, Department of Chemistry and 
Biochemistry, South Dakota State University, Shepard Hall 121, Box 2202, 
Brookings, SD 57007, Fax: 605-688-6364, andrew.young@sdstate.edu  



 

 

Cucurbitacins are highly oxygenated tetracyclic triterpenoid compounds which are 
predominantly found in the Cucurbitaceae family. Isolated predominatly as 
glycosides, they can be hydrolysed to an aglycone form. A number of cucurbitacin 
aglycones have been identified as potential anticancer compounds. Recently, it has 
been shown that some rare cucurbitacins may have increased selectivity and 
differential cytotoxicity when compared to the commonly studied and available 
cucurbitacins. Cucurbitacins possess a number of carbonyl groups which can be 
reduced to alcohols. Several cucurbitacin derivatives were prepared by acetylation of 
the hydroxyl groups, and reduction of carbon-carbon double bonds and carbonyl 
groups using the selective reducing agents, palladium on calcium carbonate and 
sodium borohydride respectively. The products were analysed using HPLC, and 
characterised using NMR and MS. Selective cytotoxicity towards cancer cell (cervical, 
prostate, breast, leukaemia) lines is in progress, and data correlated using molecular 
modelling.  

 

 
MEDI 580 Novel, orally bioavailable N-substituted imidazole-based MEK 
inhibitors as potential anticancer agents  
Andreas Goutopoulos1, Amanda Sutton1, Srinivasa Karra1, Qihong Xu1, David 
Fischer1, Wendy Zhang1, Carolyn Hum1, Nadia Brugger1, Brian Healey1, Zhaowen 
Luo1, Malcolm McGregor1, Xuliang Jiang1, Arun Ramamurthy1, Robert Murray1, 
Sharad Magar1, Peter Blume-Jensen1, John Zhang1, Roustem Nabioullin1, Tony 
Arulandandam1, Mark Tepper1, Ben Askew1, Steve Arkinstall1, Paolo Marinelli2, Lucia 
Golzio2, Claudio Giachetti2, and Matthias Schwarz3. (1) Serono Research Institute, 
One Technology Place, Rockland, MA 02370, Fax: 781-681-2939, 
andreas.goutopoulos@serono.com, (2) LCG-RBM, Discovery Serono International 
S.A, (3) Serono Pharmaceutical Research Institute  

Several growth factors by activating their cell surface receptors trigger a 
phosphorylation cascade that leads to activation of mitogen-activated protein kinases 
(MAPKs or ERKs) and ultimately to events linked with cell proliferation. Activating 
mutations of these receptors and other members of the MAPK pathway can be found 
in many types of cancer cells and play a strong transforming role. Herein, we 
describe the synthesis, SAR and biological evaluation of a novel series of N-
substituted imidazoles as inhibitors of the MAPK-activating enzyme, MAP/ERK kinase 
(MEK). Optimization of the high throughput screen-derived hit, 4-methoxy-benzoic 
acid-1-imidazoyl-1-ylmethyl-2-phenoxy-ethyl ester (MEK1 IC50 = 1.6 ± mM) led to 
the identification of (N-[(1R)-2-(4-cyanophenoxy)-1-(1H-imidazoyl-1-
ylmethyl)ethyl]-iodobenzamide), a potent (MEK1 IC50 = 72 ± 4 nM), selective, 
orally bioavailable inhibitor with activity in cancer animal models.  



 

 

 
MEDI 581 Scaffold jumping in the rational design of novel HIV-1 NNRTI's  
Jeff O'Meara1, Araz Jakalian2, Steven Laplante1, Pierre R. Bonneau2, René 
Coulombe2, Ingrid Guse1, Christiane Yoakim1, and Bruno Simoneau1. (1) Department 
of Chemistry, Boehringer Ingelheim (Canada) Ltd., Research and Development, 2100 
Rue Cunard, Laval, QC H7S 2G5, Canada, Fax: 450-682-4189, 
jomeara@lav.boehringer-ingelheim.com, (2) Boehringer Ingelheim (Canada) Ltd., 
Research & Development  

Treatment failure as a result of in vivo selection of drug resistant mutants has 
emerged as a serious problem in current HIV therapy. HTS screening identified thio-
actetanilide (1) as a lead structure in our quest for a second-generation NNRTI. 
These tetrazole analogs are potent, broad-spectrum inhibitors of HIV-1 RT, however, 
they suffer from poor liver microsome stability. Given the demanding 
pharmacokinetic profile required of a contemporary NNRTI, we were challenged to 
address the metabolic weaknesses associated with these compounds. We considered 
the thio-ether linkage as a potential metabolic liability of the inhibitors. Analysis of 
an X-ray crystal structure of 1 within the NNRTI binding pocket, coupled with torsion 
angle profiling derived from molecular dynamics simulations suggested that the 
tetrazole could simply be acting as a scaffold which properly orients the key 
pharmacophores in the geometry required for binding. We hypothesized that we 
could mimic this bound conformation with a variety of tertiary amides and 
carbamates, as structurally represented by compound 2. The design, synthesis and 
pharmaceutical properties of these compounds will be discussed.  

 

 

   

  

 


