






serotonin transporters (SERT) thereby changing serotonin signaling. The same 
gene encodes SERT centrally and peripherally, thus, we are investigating 
whether peripheral blood cells, which express SERT, can be used to non-
invasively study alterations in SERT function. Boron-doped diamond 
microelectrodes (BDDs), lacking polar carbon-oxygen functional groups, show 
low background currents and fouling when exposed to high serotonin 
concentrations and cell suspensions demonstrating better performance when 
determining serotonin uptake rates compared to carbon fiber microelectrodes. 
Preliminary results using BDDs show a gene-associated decrease in serotonin 
uptake concomitant with the short allele of the rh5-HTTLPR, a promoter 
polymorphism related to the human 5-HTTLPR that correlates with anxiety-
related personality traits and susceptibility to stress-associated depression. 
Fabrication of nanoscale BDDs will be important for future use of these materials 
in vivo.  
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Improved resolution of closely related organic compounds with RevelerisTM 
flash cartridges  

Romulus Gaita1, romulus.gaita@grace.com, Scott Anderson2, and Kathy 
Lawrence2, kathy.lawrence@grace.com. (1) TCS, Grace Davison Discovery 
Sciences, 2051 Waukegan Rd, Deerfield, IL 60015, (2) Grace Davison Discovery 
Sciences, Deerfield, IL 60015  

The need for high purity compounds in drug discovery continues to expand as 
higher throughput purification techniques encourage better ways to discover new 
drugs and other materials. Flash chromatography is one well-accepted 
purification technique, which can produce high purity compounds. The silica 
packed in Reveleris™ cartridges is specifically designed to increase cartridge 
efficiency and therefore resolution of closely eluting compounds, in some cases 
greater than two times better resolving power over typical packings. Greater 
efficiency enables more peaks to be baseline resolved and results in increased 
sample purity and decrease fraction volumes. Additionally, by increasing sample 
loads on a given cartridge size and elevated pressure capability, sample 
throughputs and yields increase and overall purification costs are lowered.  
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Novel dual detection flash instrument improves sample purity and 
productivity  

Romulus Gaita1, romulus.gaita@grace.com, Scott Anderson2, and Kathy 
Lawrence2, kathy.lawrence@grace.com. (1) TCS, Grace Davison Discovery 
Sciences, 2051 Waukegan Rd, Deerfield, IL 60015, (2) Grace Davison Discovery 
Sciences, Deerfield, IL 60015  

Flash chromatography is predominantly a crude purification technique used by 
synthetic organic chemists to purify synthesized crude reaction mixtures. The 
present instrumentation employed for flash chromatography may be inadequate 
to result in efficient or quantitiave purifications due to their limitation of requiring 
the mixture components to absorb UV light. This paper will focus on a novel flash 
instrument using a unique combined detection technique whereby improved 
compound purity and compound recovery is efficiently achieved. This novel 
combined and patent pending detection technique incorporates multiple 
detectors and enables difficult to detect impurities to be identified and removed 
quickly and cleanly. By detecting more and ultimately collecting less, the 
combined detection maximizes sample recovery, eliminates repeated runs, and 
avoids excessive time-wasting post-purification workup on undesirable 
components. Consequently, flash purifications are made simpler, cleaner, more 
reliable, and more efficient allowing the synthetic chemist to be more confident 
and productive.  
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Sulfonamides and sulfones as secondary pharmacophores in soluble 
epoxide hydrolase inhibitors  

Anandan Sampath Kumar, Bhasker R. Aavula, Zung N. Do, and Richard D. 
Gless, rgless@aretetherapeutics.com, Arete Therapeutics, Inc, 3912 Trust Way, 
Hayward, CA 94545  

Soluble epoxide hydrolase (sEH) has generated interest as a potential 
pharmaceutical target in a number of disease indications including hypertension, 
stroke, end organ protection, inflammation, and metabolic syndrome. Human 
sEH is distributed in various tissues with the highest levels in liver, kidney, 
thymus, and heart. Epoxyeicosatrienoic acids or (EETs), formed by the action of 
cytochrome P450 epoxygenase, have been shown to produce vasodilation in 
various vascular beds such as renal, coronary, intestinal and cerebral circulation, 
and to have anti-inflammatory properties in vivo. However, the 
dihydroxyeicosatrienoic acids (DHETs), the sEH hydrolysis products of EETs, 



have reduced biological activity. A general SAR model for soluble epoxide 
hydrolase inhibitors involves a primary pharmacophore connected to a secondary 
pharmacophore 5-7 Å distant by a lipophilic spacer. Urea and amide 
functionalities have been identified as the primary pharmacophores affording the 
most potency in sEH inhibitors with ester, amide, ether, alcohol, and ketone 
moieties all serving as a secondary pharmacophore. In continuation of our efforts 
to identify novel and potent sEH inhibitors, we have explored other secondary 
pharmacophores in combination with the urea primary pharmacophore. This 
poster summarizes our recent work incorporating sulfone and sulfonamide 
functionality as a secondary pharmacophore in soluble epoxide hydrolase 
inhibitors.  
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Discovery of a novel, potent and highly selective β3-adrenergic receptor 
agonist, SM-350300, for the treatment of overactive bladder syndrome  

Miki Hashizume1, miki-hashizume@ds-pharma.co.jp, Kotaro Hirota2, Takashi 
Umezome1, Nobuyuki Sawada1, and Yoshihide Ueno1. (1) Chemistry Research 
Laboratories, Dainippon Sumitomo Pharma Co., Ltd, Enoki 33-94, Suita, Osaka, 
Japan, Fax: 81-6-6337-6010, (2) Pharmacology Research Laboratories, 
Dainippon Sumitomo Pharma Co., Ltd, Osaka, Japan  

β3-Adrenergic receptor (β3-AR) is an attractive target for the treatment of obesity, 
diabetes and overactive bladder (OAB). Clinical trials of early β3-AR agonists, 
however, have been discontinued due to insufficient efficacy, poor 
pharmacokinetics or inadequate selectivity versus other β-ARs. The selectivity is 
of especially critical importance because the poor selectivity causes adverse 
events such as tachycardia and muscle tremor. Therefore, our strategy for 
exploring β3-AR agonist focused on improving potency and selectivity compared 
to those of AJ-9677, a formerly-developed compound. We synthesized a series 
of indol-7-yloxy derivatives and found SM-296067 which showed a good 
biological activity with high selectivity against β-ARs. Furthermore, SM-350300, a 
prodrug of SM-296067, exhibited improved bioavailability and ameliorated 
pathological conditions in several rodent OAB models. The design, synthesis, 
structure-activity relationship and pharmacological profiles of these compounds 
will be described.  
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Discovery of α-arylamino hydroxamic acids as novel anthrax lethal factor 
inhibitors  



Guan-Sheng Jiao1, gjiao@pantherabio.com, Lynne Cregar-Hernandez2, Mahtab 
Moayeri3, Linda McKasson1, Sherri Z. Millis2, Stephen H. Leppla3, and Alan T. 
Johnson1. (1) Department of Chemistry, PanThera Biopharma, LLC, 99-193 Aiea 
Heights Drive, Suite 136, Aiea, HI 96701, (2) Department of Biosciences, 
PanThera Biopharma, LLC, Aiea, HI 96701, (3) Laboratory of Bacterial Diseases, 
National Institute of Health, Bethesda, MD 20892  

Lethal factor (LF), a Zn2+-dependent metalloprotease, is the key virulence factor 
of anthrax which continues to pose a widespread threat as a biowarfare and 
bioterrorism agent. Mounting evidence supports the idea that inhibition of lethal 
factor may offer a promising therapeutic approach for treating anthrax, 
particularly in late stage infection. We now report on our discovery of α-arylamino 
hydroxamic acids as novel anthrax lethal factor inhibitors. The design, synthesis, 
and SAR analysis of these compounds will be presented.  
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Design, synthesis, biophysical and biological studies of fluorescent 
Hoechst-polyamide hybrid molecules  

Ryan Davis1, Alan Sielaff1, Jennifer Ruprich1, Laura Westrate1, Christopher 
Tronrud1, Amanda Ferguson1, Toni Brown1, Hilary Mackay1, Jerome Kluza2, 
Yang Liu3, David Wilson3, John A. Hartley2, and Moses Lee1, lee@hope.edu. (1) 
Department of Chemistry, Hope College, Natural Sciences Division, 35E. 12th. 
Street, Holland, MI 49422, Fax: 616-395-7923, (2) Cancer Research UK Drug-
DNA Interactions Research Group, UCL Cancer Institute, London WC1E 6BT, 
United Kingdom, (3) Department of Chemistry, Georgia State University, Atlanta, 
GA 30303  

Polyamides are non-fluorescent imidazole and pyrrole-containing analogs of 
distamycin. They bind to specific sequences of DNA via the minor groove and 
have the capacity to regulate gene expression. Polyamides are potential useful 
for the treatment of genetic or gene derived diseases, including cancer. 
Continuing efforts in the polyamide field are aimed at the design and 
development of new polyamide structures that have greater base pair specificity, 
higher binding strength, and improved cellular uptake. Specific efforts taken in 
the authors' laboratories are centered on the design and development of 
polyamide molecules that contain fluorescent heterocyclic entities. The 
fluorophore offers a versatile probe for investigating the dynamics of how 
polyamides interact with DNA, and also for physically following the molecules as 
they travel inside a cell and eventually reaching the nucleus. In our studies the 
fluorescent heterocyclic moiety is designed to be an integral component of the 
DNA base pair recognition element of the molecules. Accordingly, two 
fluorescent bisbenzimide (Hoechst)-polyamide hybrid molecules were designed 



and synthesized. Synthetic results along with the DNA binding and cell 
penetration properties of the hybrid molecules will be presented.  
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New polymeric sorbents for postsynthesis reaction cleanup  

Brian P Murphy1, brian_p_murphy@waters.com, Michael S. Young1, 
michael_s_young@waters.com, Darryl Brousmiche2, Pamela Iraneta2, and Xin 
Zhang2. (1) Waters Corporation, 34 Maple St, Milford, MA 01757, (2) Waters 
Corporation, Milford, MA 01757-3696  

PoraPak Rxn sorbents are polymer-based chromatography products designed 
for cleanup of synthetic reactions. Two chemistries are available; PoraPak Rxn 
CX, a strong cation-exchange sorbent and PoraPak Rxn RP, a reversed-phase 
sorbent. Synthetic chemists are familiar with silica-based chromatographic 
products for reaction cleanup. However, silica will dissolve at high pH while 
bonded-phases are susceptible to hydrolysis at low pH. Both conditions can 
result in the introduction of sorbent related contaminants into the purified product 
fractions. The polymeric nature or PoraPak Rxn sorbents eliminates these 
potential problems. The sorbents exhibit good mechanical stability across a wide 
range of solvents and pH. The products can be used with gravity flow or with the 
assistance of vacuum or pressure. We will present examples of the cleanup of 
two common types of reactions used in medicinal synthesis. The first example, 
using PoraPak Rxn CX, demonstrates the cleanup of reductive amination 
reaction. The second example, demonstrates the cleanup of an amide coupling 
reaction using PoraPak Rxn RP.  
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Laser induced autofluorescence and anti-Stokes fluorescence 
spectroscopy in breast, colon and lung human biopsies  

Maria Navas-Moreno, maria.navas29@gmail.com and Z. Valy Vardeny, 
Department of Physics, University of Utah, Salt Lake City, UT 84112  

Spectroscopy based cancer diagnosis techniques have been studied intensively 
mainly because of the clean experimental tools used, their big variety, and the 
simplification of the biopsies histological study that they provide. These 
techniques are popular also because of their adopting feasibility to clinical 
practice and in vivo diagnosis. Among them, laser induced autofluorescence 
(LIA) has been recently surfaced because it may provide a significant ‘contrast' 
between cancerous (CA) and grossly (GU) uninvolved samples. We employed 
LIA using 488 and 532 nm excitation wavelengths on Breast, Colon and Lung 



paired biopsy samples of CA and GU tissues in both Stokes and anti-Stokes 
fluorescence (ASF) configurations. The ASF spectroscopy has led to another 
way of discriminating CA/GU tissues. LIA and ASF respond to two different 
physical phenomena, and their investigation may deepen our understanding of 
laser-tissue interaction.  
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Characterization of novel inhibitors of the enzyme N5-CAIR synthetase  

Hanumantharao Paritala1, ay1301@wayne.edu, Steven M. Firestine2, 
sfirestine@wayne.edu, James B. Thoden3, jbthoden@facstaff.wisc.edu, Hazel M. 
Holden3, Hazel_Holden@biochem.wisc.edu, and Jane Mc Donnell4. (1) 
Department of Pharmaceutical Sciences, Wayne State University, Eugene 
Applebaum College of Pharmacy and Health Sciences, 259 Mack Avenue, 
Detroit, MI 48201, Fax: 313-577-2033, (2) Eugene Applebaum College of 
Pharmacy, Wayne State University, Detroit, MI 48201, (3) Department of 
Biochemistry, University of Wisconsin - Madison, Madison, WI 53706, (4) 
Departmnet Of pharmaceutical sciences, Wayne State University, Detroit, MI 
48201  

One promising but unexplored area in antimicrobial drug design is de novo 
purine biosynthesis. Recent biochemical studies have shown that de novo purine 
biosynthesis is different in microbes than in vertebrates. The differences in the 
pathways are centered on the synthesis of 4-
carboxyaminoimidazoleribonucleotide (CAIR) which requires the enzyme N-
carboxyaminoimidazoleribonucleotide synthetase (N5-CAIR synthetase). 
Vertebrates do not require this enzyme and sequence analysis reveals that 
vertebrates have no homolog for this enzyme. Genetic studies have shown that 
microorganisms deficient in this enzyme are unable to grow in minimal media or 
human serum and inactivation of this enzyme render microbes nonpathogenic. 
Despite this biochemical rational, no studies aimed at identifying small molecule 
inhibitors of N5-CAIR synthetase have been published. To remedy this problem 
we have conducted high-throughput screening (HTS) against E. Coli N5-CAIR 
synthetase using a highly reproducible phosphate assay. HTS was done with 
48000 compounds and we found 14 that inhibited the enzyme. None of these 
compounds have been identified as inhibitors against any other assay reported in 
the PubChem data base. The14 compounds could be classified into 3 different 
classes according to chemical structure. The Michelis-menten kinetics for 5 
compounds, representing each of three classes was determined. Kinetic and 
analytical studies revealed that class I inhibitors decomposed to ninhydrin which 
then reacted with the substrate of the reaction. Class II inhibitors are 
noncompetitive with both AIR and ATP suggesting that these agents bind to a 
site distal from the active site. Finally 2 compounds representing class III were 
found to be competitive with either AIR or ATP respectively. Antimicrobial studies 



revealed that two of the agents inhibited the growth of E Coli. Growth was 
reversible upon addition of adenine indicating that the purine pathway was the 
site of action for these agents.  

 
MEDI 243  

Design, synthesis and structural activity relationship of 1,3,6-trisubstituted-
4-oxo-1,4,-dihydroquinoline-2-carboxylic acid as selective ET-A antagonists 
for prevention of preterm labor  

Hardik J Patel1, hardik.patel01@stjohns.edu, Krupanandan Haranahalli2, 
krupanandan15@yahoo.com, Nicole Olgun2, nolgun84@yahoo.com, Istvan 
Lengyel3, Sandra Reznik2, rezniks@stjohns.edu, and Ralph A Stephani4, 
stephanr@stjohns.edu. (1) Department of Pharmaceutical Sciences, St John's 
University, 8000 Utopia Parkway, Jamaica, NY 11439, (2) Department of 
Pharmaceutical Sciences, St. John's University, Jamaica, NY 11439, (3) 
Chemistry Department, St. John's University, Jamaica, NY 11439, (4) 
Departments of Chemistry and Pharmaceutical Sciences, St. John's University, 
8000 Utopia Parkway, Jamaica, NY 11439, Fax: 718-990-1876  

Endothelin-1 (ET-1) is a member of novel family of vasoconstrictors, which 
consists of 21 amino acid residues with two intra-chain disulphide linkages. It is 
involved with variety of pathological coniditons including systemic and pulmonary 
hypertension, congestive heart failure, renal failure, cancer, preterm labor (PTL) 
and cerebrovascular disease. ET-1 exerts its biological effects through the 
stimulation of 2 subtypes of receptors, endothelin receptor subtype A (ETA) and 
endothelin receptor subtype B (ETB) receptors. ETA receptors mediate most of 
the actions of ET-1 associated with these pathological conditions suggesting a 
selective ETA receptor antagonist would be useful as a therapeutic agent for 
chronic treatment of these pathological conditions. Previously we synthesized 
and reported a series of 6-alkoxy substituted-3-carboxybenzyl-N-benzyl-quinol-4-
ones as potential ETA selective inhibitors. Preliminary in vitro studies of these 
compounds showed 6-n-propoxy analog to be potent (IC50 = 0.11nM) ETA 
antagonists with selectivity of 8300 for ETA over ETB receptors. Herein we report 
the in vivo pharmacological and toxicity studies of these compounds. Based on 
these results, another series of compounds were also synthesized with different 
N-1 substitution on the 4-oxo-1,4-dihydroquinoline ring. Results of the biological 
testing will be discussed in terms of structure activity relationship related to the 
binding affinity of these compounds to ETA and ED50 to prevent PTL.  
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Improved oral absorption of salmon calcitonin with AT-1002 peptide  



Amir P. Tamiz1, atamiz@albatherapeutics.com, Zeynep S. Teksin2, Keon-
Hyoung Song3, Amit Tripathi4, and Natalie D. Eddington3. (1) Alba Therapeutics 
Corporation, 800 W. Baltimore Street, Suite 400, Baltimore, MD 21201, (2) 
Pharmacokinetics-Biopharmaceutics Laboratory, Department of Pharmaceutical 
Science, School of Pharmacy, University of Maryland, Baltimore, MD 21201, (3) 
Pharmacokinetics-Biopharmaceutics Laboratory, Department of Pharmaceutical 
Science, School of Pharmacy, University of maryland, Baltimore, MD 21201, (4) 
Mucosal Biology Research Center, University of Maryland School of Medicine, 
University of Maryland  

Increased systemic availability of Salmon calcitonin (sCT) after intra-duodenal 
delivery with AT-1002, a 6-amino acid peptide that enhances paracellular 
permeability was investigated. The permeability enhancement effect of AT-1002 
was assessed in vitro on Caco-2 monolayers on transwell plates. There was a 
significant (6-fold) increase in the net flux of the total sCT in the presence of AT-
1002. Systemic availability of sCT after intra-duodenal administration was 
measured using jugular vein cannulated rats randomly receiving treatments of 
sCT w/o AT-1002. The plasma concentration of sCT was significantly increased 
(2-fold) when sCT was co-administered with 10 mg/kg of AT-1002 vs. sCT alone. 
The pharmacokinetic profile displayed an increase in the rate and extent of 
absorption for a period of 90 min. These results demonstrate enhanced 
absorption of sCT in vitro and in vivo in the presence of AT-1002. This 
technology might be useful for drug delivery of peptides and therapeutic agents.  
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The structure activity relationship studies of 3-(biaryl)-8-
oxabicyclo[3.2.1]octane-2-carboxylic acid methyl esters  

Lokman Torun, lokman.torun@mam.gov.tr, Materials Institute, TUBITAK MAM, 
P. K. 21, Gebze, Kocaeli 41470, Turkey, Fax: (90) 262 641 2309, and Peter 
Meltzer, meltzer@organixinc.com, Organix Inc, Woburn, MA 01801  

Structure activity relationship studies of five series of 3-(biaryl)-8-
oxabicyclo[3.2.1]oct-2-ene-2-carboxylic acid methyl esters and their 
corresponding SmI2 reduction products were investigated. The affinities for DAT 
and SERT of these compounds were determined in competition studies using 
[3H]-3ƒ"-(4-fluorophenyl)tropane-2ƒ"-carboxylic acid methyl ester (WIN 35,438). 
Each compound was tested 2-5 times in brain tissue of monkey. The 3-
biaryloctenes manifest binding potently and selectively to DAT versus SERT. The 
nature of the 3-aryl system in the oxatropane series studied is crucial for 
preferred interaction with DAT. Thus, the benzofuran, benzothiophene, 
benzoxazole, benzimidazole and indole groups (series IV) have the strongest 
interaction with the binding site of DAT as compared to the other biaryl 
substituens (series II, III and V). Within this series sulfure hetereoatom seems to 



have biggest influence on inhibition of WIN 35,438 with a remarkable DAT 
selectivity over SERT. The most potent analogues compound at DAT is 
benzthiophen derivative with an IC50 value of 13 nm for DAT and 177-fold 
selectivity over SERT (SERT: IC50 2,300 nm). Indole (DAT: IC50 336; SERT: 
IC50 17,000, 50-fold selectivity) and benzofuran (O-2551) (DAT: IC50 349; 
SERT: IC50 35,000, 100-fold selectivity) derivatives are also notably potent at 
and selective for DAT. Potency among the SmI2 reduction products is the 
highest with the chair diastereomer of benzthiophen substituent with a less 
pronounced DAT selectivity DAT: IC50 9; SERT: IC50 10). On the other hand, 
the corresponding boat diastereomer manifests DAT selectivity (DAT: IC50 18, 
SERT: IC50 79).  
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Redox-active liposome delivery agents as “smart” drug excipients  

Nicole Hollabaugh, nholla1@lsu.edu, Maria Fabiana Mendoza, 
mmendo1@lsu.edu, Jerimiah C. Forsythe, jforsy2@lsu.edu, and Robin L. 
McCarley, tunnel@lsu.edu, Department of Chemistry, Louisiana State University, 
232 Choppin Hall, Baton Rouge, LA 70803  

The overall goal of this research is the development of redox-active liposome 
delivery agents with highly controllable stimuli-responsive behavior for primary 
application as “smart” liposome-based chemotherapeutic excipients. Currently 
marketed liposome delivery vehicles rely on non-specific degradation for passive 
release of drug contents, resulting in leaky systems that both lower the amount of 
drug reaching the diseased site and increase harmful side effects due to 
systemic exposure. Our research investigates an active release mechanism via 
redox-induced liposome rupture by exploiting NAD(P)H:quinone oxidoreductase 
(NQO1), which is over-expressed in a variety of cancer cell lines. Our unique 
approach provides a way to adjust the rate of the liposome opening by altering 
the reduction potential of the electrochemically active quinone-trigger. Combined 
with the inherent structural specificity of NQO1 for quinone substrates, this 
electronic control will also allow the tuning of these triggerable liposomes toward 
NQO1, thus providing a means for site-specific and selective drug delivery.  
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Investigation of protein resistance on controlled triblock copolymers  

Jui-Chen Yang1, jy14@uakron.edu, Qiuming Wang1, qw5@uakron.edu, 
Stephen Z. D. Cheng2, scheng@uakron.edu, and Jie Zheng3, 
zhengj@uakron.edu. (1) Department of Chemical and Biomolecular Engineering, 
The University of Akron, Whitby Hall, 44325 Akron, OH, (2) Maurice Morton 



Institute and Department of Polymer Science, The University of Akron, Akron, 
OH 44325, (3) Department of Chemical and Biomolecular Engineering, The 
University of Akron, Whitby Hall 211, Akron, OH 44325  

Biocompatible nonfouling surfaces are extremely important for many applications 
in biomedical diagnostics, tissue engineering, drug delivery, and marine coating. 
In this work, we report a study of protein adsorption/resistance on the triblock 
copolymers of poly(ethylene oxide)-poly(propylene oxide)-poly(ethylene oxide) ( 
PEO-b-PPO-b-PEO) and poly(ethylene oxide)- Poly(å-caprolactone) -
poly(ethylene oxide) ( PEO-b-PCL-b-PEO). Both (PEO-b-PPO-b-PEO) and 
(PEO-b-PCL-b-PEO) consisting of hydrophilic PEO units and hydrophobic PPO 
or PCL units are first synthesized. Those triblock copolymers are then grafted on 
the CH3-terminated SAMs to obtain brush and stable conformation with high 
surface density, which is required for nonfouling properties. The molecular 
weight, hydrophilic/hydrophobic ratio, and operating conditions (temperature and 
solvent) are also turned in order to achieve optimal surface chemistry and density 
for preventing protein adsorption. Polymer surfaces are carefully characterized 
by contact angle X-ray photoelectron spectroscopy, transmission electron 
microscopy, atomic force microscope, and Fourier transform infrared 
spectroscopy before protein adsorption. Polymers interactions with lysozyme and 
fibrinogen are measured and evaluated by surface plasmon resonance (SPR) 
biosensor for their ability of protein resistance. The SPR experiments show that 
total nonspecific protein adsorption on well controlled triblock copolymers is very 
low, demonstrating that the triblock copolymers are very reliable, sensitive 
platform as nonfouling surfaces.  
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Metabolic supplementing, sacrifice compensation and associated energy 
cooperation: Science in Chinese herb medicine  

Yagang Zhang, zhang@mail.chem.sc.edu and Eli Wumanjiang, Xinjiang 
Technical Institute of Physics and Chemistry, the Chinese Academy of Sciences, 
No. 40-2 Beijing Nan Lu, Urumqi, Xinjiang 830011, China  

Plants herb medicines are major sources of Chinese traditional medicine. 
Chinese traditional medicine is empirically based methodology which has been 
proved to be quite effective for some chronic disease. Chinese traditional 
medicine is also good at prevention and for healthcare and rehabilitation. 
However, lacking understanding of the mechanism prevent its acceptance and 
application worldwide. Here we proposed a general mechanism: (1) Metabolic 
supplement, Traditional Chinese compound medicine provides indispensable 
components for restoring the biochemical metabolic process in diseased body. 
(2) Sacrifice compensation, Traditional Chinese medicine has ingredients which 
serve as free radical scavenger, antioxidants and other possible targets, so it 



protects our body from harm by sacrifice metabolism of these ingredients. (3) 
Associated energy cooperation, Combination and coordination of effective 
components in Traditional Chinese medicine provide different energy bands 
source which is key to restore series of tandem catalytic cycles and process in 
diseased body.  
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Acylcholine derivatives based on enantioenriched aminocyclanols  

Richard W. Fitch, rfitch@indstate.edu and Rachael R. Chase, 
rchase@indstate.edu, Department of Chemistry, Indiana State University, 600 
Chestnut Street, Science Building, Room S35E, Terre Haute, IN 47809, Fax: 
812-237-2232  

Our laboratory is interested in the medicinal chemistry of nicotinic acetylcholine 
receptors. Recently we have begun a study of constrained choline derivatives 
based on enantioenriched aminocyclanols, available through Jacobsen ring 
opening of the corresponding meso-epoxides with azidotrimethylsilane. Through 
this process we are systematically evaluating the effect of ring size and chirality 
to investigate the optimal dihedral angle for subtype selectivity of this series. The 
preparation of the trans-cholines in the 4- to 6-membered ring series and 
preliminary biological results will be discussed.  
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The discovery of indeglitazar through scaffold based drug discover 
approach  

Jack J. Lin1, jlin@plexxikon.com, Upasana Mehra2, umehra@plexxikon.com, 
Weiru Wang3, wwang@plexxikon.com, Pawan Bir Kohli2, Heike I. Krupka3, 
hkrupka@plexxikon.com, Chao Zhang4, Hoa Nguyen5, John Cantwell6, Calvin 
Settachatgull6, Daniel Fong3, Angela Oh7, Shenghua Shi8, Benjamin Powell6, 
Gaston Habets2, Brian West9, Kam Zhang3, Michael V. Milburn10, Peter Hirth10, 
Keith Nolop11, Gideon Bollag12, Dean R. Artis4, drartis@plexxikon.com, and 
Prabha Ibrahim1, pibrahim@plexxikon.com. (1) Department of Chemistry, 
Plexxikon Inc, 91 Bolivar Dr, Berkeley, CA 94710, Fax: (510) 548-4785, (2) 
Department of Assay Development and Screening, Plexxikon Inc, Berkeley, CA 
94710, (3) Department of Structural Biology, Plexxikon Inc, Berkeley, CA 94710, 
(4) Lead Generation, Plexxikon, Inc, Berkeley, CA 94710, (5) Discovery Biology, 
Plexxikon, Inc, Berkeley, CA 94710, (6) Department of Protein Chemistry, 
Plexxikon Inc, Berkeley, CA 94710, (7) Department of Structural Biology, 
Plexxikon, Inc, Berkeley, CA 94706, (8) Department of Informatics, Plexxikon Inc, 
Berkeley, CA 94710, (9) Department of Molecular Biology, Plexxikon Inc, 



Berkeley, CA 94710, (10) Plexxikon, Inc, Berkeley, CA 94710, (11) Development, 
Plexxikon, Inc, Berkeley, CA 94710, (12) Discovery Biology, Plexxikon Inc, 
Berkeley, CA 94710  

PPARs (Peroxisome Proliferator Activated Receptors –a, g,and d) are members 
of the nuclear hormone receptor super family and known for their ability to 
regulate lipid and glucose metabolism. Our approach to a pan PPAR agonist is to 
provide an effective therapy for treating insulin resistance (from PPARg) and 
homeostasis and catabolism of dietary lipids (through PPARa and PPARd) 
associated with type II diabetes and metabolic syndrome. Through our Scaffold 
Based Drug Discovery™ approach, we have been able to identify a novel PPAR 
Pan Agonist, Indeglitazar, with has partial agonism in PPARg and PPARd within 
a period of six months. In vivo assessment of Indeglitazar demonstrated a good 
efficacious response in reduction of glucose and triglyceride, and elevation of 
cholesterol, with no side effects observed in comparison to Pioglitazar in both 
rodent and primate models. Toxicity assessment also confirmed the safety 
profile, when SD rats and Cynomolgus monkeys were treated at high dose for a 
28 day period. Indeglitazar was chosen to move forward in clinical assessment.  
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Discovery of pyrrolopyridazines as novel DGAT1 inhibitors  

Brian M. Fox1, bmfox@amgen.com, Kiyosei Iio2, kiyosei.io@ims.jti.co.jp, Kexue 
Li1, Takashi Inaba2, Simon Jackson3, Rebekah Choi3, Shoichi Sagawa2, Bei 
Shan3, Masahiro Tanaka2, Atsuhito Yoshida2, and Frank Kayser1. (1) Department 
of Chemistry, Amgen Inc, 1120 Veterans Boulevard, South San Francisco, CA 
94080, Fax: 650-837-9369, (2) Central Pharmaceutical Research Institute, Japan 
Tobacco Inc, Osaka 569-1125, Japan, (3) Metabolic Disorders, Amgen Inc, 
South San Francisco, CA 94080  

Disorders or imbalances in triglyceride metabolism are implicated in the 
development of obesity, insulin resistance syndrome, type II diabetes and 
coronary heart disease. DGAT1 is a microsomal enzyme that catalyzes the final 
step in triglyceride synthesis. DGAT1 plays a major role in the absorption of 
triglyceride from the intestine and deposition of triglyceride into adipose tissue. 
DGAT1-/- mice have reduced adiposity, are resistant to diet-induced obesity and 
have increased insulin and leptin sensitivity. A high-throughput screen of our 
small molecule library resulted in the discovery of pyrrolotriazine 1 as a 
moderately potent DGAT1 inhibitor. Focusing our structure-activity studies first 
on the core structure of 1 resulted in the discovery of pyrrolopyridazine 2 
possessing increased DGAT1 inhibitory activity and increased ACAT1 selectivity. 
An investigation of the sidechains at C2, C4, C6 and C7 resulted in compounds 
with increased DGAT1 IC50 values, including 3, where the ester at C6 is 
replaced by an oxadiazole.  
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Discovery of S-2367: A potent and selective NPY Y5 antagonist for the 
treatment of obesity  

Takayuki Okuno, takayuki.okuno@shionogi.co.jp, Hideyuki Takenaka, Yasunori 
Aoyama, Yasuhiko Kanda, Yutaka Yoshida, Tetsuo Okada, Hiroshi Hashizume, 
Masahiro Sakagami, Takuji Nakatani, Kazunari Hattori, Teruhisa Ichihashi, 
Takayoshi Yoshikawa, Hideo Yukioka, Kohji Hanasaki, and Yasuyuki Kawanishi, 
Discovery Research Laboratories, Shionogi & CO., Ltd, 12-4, Sagisu 5-chome, 
Fukushima-ku, Osaka, 553-0002, Japan, Fax: +81-6-6458-0987  

Neuropeptide Y (NPY) is a 36-amino acid peptide neurotransmitter that is widely 
distributed in the mammalian central and peripheral nervous systems. So far five 
distinct subtypes of G protein-coupled NPY receptors, Y1, Y2, Y4, Y5, and y6, 
are known. Among them, the Y5 receptor subtype is thought to play a role in 
meal initiation and the regulation of energy balance. Therefore, antagonist of 
NPY Y5 receptors is considered to have a potential as an anti-obesity drug.  

In this presentation, we will describe how we successfully found a novel, potent 
and selective orally available NPY Y5 antagonist, S-2367, starting from the HTS 
hit, benzanilide analogue. During the lead optimization stage, the PK profile was 
improved by introducing less lipophilic amine fragment to give orally available Y5 
antagonists, which was found to be effective in reducing weight in DIO mice 
model. S-2367 is now under clinical trial, and was already proved to be an agent 
that has a significant effect on the weight loss in Phase IIa clinical trial, 
suggesting a potential of promising anti-obesity drug. The synthesis and the 
details of the structure-activity relationships will be also presented.  
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Discovery of novel diarylpyrazolyl thiadiazoles as cannabinoid CB1 
receptor antagonists  

Hee Jeong Seo, shj07@greencross.com, Suk Ho Lee, Sung-Han Lee, Myung 
Eun Jung, Kwangwoo Ahn, Jeongmin Kim, and Jinhwa Lee, 
jinhwalee@greencross.com, Central Research Laboratory, Green Cross 



Corporation, 303 Bojeong-dong, Giheung-gu, Yongin-si, 446-770, Gyunggi-do, 
South Korea, Fax: +82-31-260-9020  

Since the CB1 receptor antagonist SR141716 (rimonabant) was previously 
reported to modulate food intake, CB1 antagonism has been considered as a 
new therapeutic target for the treatment of obesity. In the present study, various 
derivatives based on diarylpyrazole coupled with 1,3,4-thiadiazole were 
synthesized and tested for CB1 receptor binding affinity. Further SAR studies 
were carried out to optimize the substituents of 1,3,4-thiadiazole ring. These SAR 
studies introduced several novel CB1 antagonists with IC50 ≈ 1 nM for the CB1 
receptor binding. Based on these results, more potent compounds with IC50 ≤ 1 
nM could be prepared. Additional studies on CB2 binding affinity (CB1/CB2 
selectivity), in vivo efficacy study and preliminary toxicological test were carried 
out to choose the best-in-class compound, being the candidate for development 
of CB1 receptor antagonist for the treatment of obesity.  
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Novel adamantyl cannabinoids  

Ganesh A. Thakur, gathakur@gmail.com, Center for Drug Discovery, 
Department of Pharmaceutical Sciences, Northeastern University, 116 Mugar 
Life Sciences Building, 360 Huntington Avenue, Boston, MA 02115, Shama 
Bajaj, bajaj.s@neu.edu, Department of Chemistry and Chemical Biology, Center 
for Drug Discovery, Northeastern University, Boston, MA 02115, Carol Paronis, 
Department of Pharmaceutical Sciences, Northeastern University, Boston, MA 
02115, Yan Peng, Center for Drug Discovery, Northeastern University, Boston, 
MA 02115, and Alexandros Makriyannis, a.makriyannis@neu.edu, Center for 
Drug Discovery, Northeastern University, Boston, MA 02115  

The endocannabinoid system encompasses three key components, the CB1 and 
CB2 cannabinoid receptors, their endogenous cannabinoids (endocannabinoids) 
and enzymes, proteins and transporters involved in endocannabinoid formation 
and inactivation. The endocannabinoid system is involved in an ever increasing 
number of pathological conditions including pain, immunosupression and 
appetite enhancement or suppression and has become an important target for 
the development of novel medications. Earlier, we reported a novel class of 
cannabinergic ligands with classical tricyclic skeleton bearing adamantyl side 
chains. From these, 1-adamanyl side chain was shown to impart both improved 



affinity and selectivity for CB1 receptor. Our present work involves refining other 
structural features within the tricyclic ring to further improve CB1 affinity, 
selectivity and potency. Variations in the NAH (Northern Aliphatic Hydroxyl) 
region of the molecule were carried out to optimize its interaction with CB1 
receptor. This work has identified AM4054 as a very potent and highly efficacious 
CB1-selective ligand. Details of synthesis, structure-activity relationships for 
CB1/CB2 receptors and in vitro as well as in vivo data for these compounds will 
be presented.  
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Novel CB2 selective cannabinoids  

Ganesh A. Thakur, gathakur@gmail.com, Center for Drug Discovery, 
Department of Pharmaceutical Sciences, Northeastern University, 116 Mugar 
Life Sciences Building, 360 Huntington Avenue, Boston, MA 02115, Vidyanand 
Shukla, v.shukla@neu.edu, Department of Pharmaceutical Sciences, Center for 
Drug Discovery, Northeastern University, Boston, MA 02115, and Alexandros 
Makriyannis, a.makriyannis@neu.edu, Center for Drug Discovery, Northeastern 
University, Boston, MA 02115  

Cannabinoids elicit their biochemical and pharmacological effects primarily by 
interacting with two well-characterized receptors, designated as CB1 and CB2. 
Research from our and other laboratories has shown that CB2-selective 
cannabinoids are very effective against neuropathic and inflammatory pain 
without any undesirable CNS effects. Our continued effort to find a better CB2 
ligand led to the discovery of bicyclic keto cannabinoids bearing substituted 
benzophenone side chain. A number of analogs were synthesized and evaluated 
for their biological activity at both CB receptors. Details of their synthesis and 
CB1 and CB2 receptors structure-activity relationships will be presented.  
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Discovery and optimization of oxazole based diacylglycerol acyltransferase 
1 inhibitors for the treatment of obesity  

Weiya Yun1, David R. Bolin1, Shiming Li2, Mushtaq Ahmad1, Stanley J. 
Wertheimer3, Karin Conde-Knape3, Yingsi Chen4, and Sonja Kazmer3. (1) 
Discovery Chemistry, Hoffmann-La Roche Inc, 340 Kingsland Street, Nutley, NJ 
07110, (2) WellGen, Inc, North Brunswick, NJ 08902, (3) Metabolic Diseases, 
Hoffmann-La Roche Inc, Nutley, NJ 07110, (4) Department of Discovery 
Technologies, Hoffmann-La Roche Inc, Nutley, NJ 07110  



Obesity is largely due to excessive accumulation of triacylglycerides. 
Diacylglycerol O-acyltransferase 1 (DGAT1) is a key enzyme that catalyzes the 
final and rate-limiting step in triacylglyceride synthesis. DGAT1-deficient mice are 
lean, have increased energy expenditure and are resistant to diet-induced 
obesity. Consequently, DGAT1 inhibition would be expected to be a feasible 
therapeutic strategy for human obesity and obesity-associated complications, 
such as type 2 diabetes. Via high throughput screening and early lead 
optimization effort, we have identified a series of hydrazide based DGAT 
inhibitors. Through bioisosteric replacement of the acyl-hydrazide scaffold with 
an oxazole, metabolically more stable and more efficacious DGAT inhibitors were 
identified. This presentation will describe the synthesis and structure-activity 
relationship studies of these oxazole based DGAT1 inhibitors. Their 
pharmacokinetic and in vivo efficacy evaluations will also be presented.  
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Reduction of hERG inhibitory activity in the N-[piperidin-4-yl]urea series of 
H3 antagonists  

Michael Berlin1, michael.berlin@spcorp.com, Yoon Joo Lee1, Christopher 
Boyce1, Yi Wang1, Kevin McCormick1, Robert Aslanian1, and Steve Sorota2. (1) 
Department of Chemical Research, Schering-Plough Research Institute, 2015 
Galloping Hill Rd, Kenilworth, NJ 07033, Fax: 908-740-7152, (2) Department of 
Cardiovascular Pharmacology, Schering-Plough Research Institute, Kenilworth, 
NJ 07033  

Structural features of the substituted 4-piperidinyl urea analogs 1, responsible for 
the H3 antagonist activity, have been identified. Structure-activity relationship of 
the H3 receptor affinity, hERG ion channel inhibitory activity and their separation 
is described. Preliminary pharmacokinetic evaluation of the compounds of the 
series is addressed.  
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Indole amines as novel, potent, and selective antagonists of the human 
histamine type 3 receptor  

William R. Solvibile1, Ji-In Kim1, kimj1@wyeth.com, Adedayo Adedoyin2, Suzan 
Aschmies3, Julie Brennan3, Thomas Comery3, Mark Day3, Li Di1, Jeannette 
Golembieski3, Steve Grauer3, Julia Heinrich3, Warren D. Hirst3, Cody Kelley3, 
Katie Kubek3, Karen Marquis3, Rachel Navarra3, Xiaoping Ning3, Mark Pausch3, 
Gregory J. Tawa1, tawag@wyeth.com, Sharon Rosenzweig-Lipson3, Marla J. 
Williams1, Gouming Zhang3, Jonathan Gross1, grossj@wyeth.com, Nicholas 
Brandon3, and Albert J. Robichaud4, robicha@wyeth.com. (1) Chemical and 
Screening Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543, Fax: 732-
274-4505, (2) Drug Safety and Metabolism, Wyeth Research, Collegeville, PA 
19426, (3) Discovery Neuroscience, Wyeth Research, Princeton, NJ 08543, (4) 
Chemical Sciences, Wyeth Research, Princeton, NJ 08543  

Novel Indole amines were designed and synthesized as small molecule 
antagonists of the Histamine Receptor Type 3 (H3). Analogs discovered are 
potent and selective for the human H3 receptor, and demonstrate in vivo efficacy 
in rodent behavioral models of cognition. The design, synthesis, SAR, molecular 
modeling and pharmacological profile of these new analogs as potential 
treatments for cognitive dysfunction will be described.  
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Azacyclamine derivatives as Histamine-3 (H3) receptor antagonists  

Marla J. Williams1, Jonathan L. Gross1, Adedayo Adedoyin2, Suzan Aschmies3, 
Julie Brennan3, Mark Day3, Li Di1, Jeannette Golembieski3, Steve Grauer3, 
Warren D. Hirst3, Cody Kelley3, Ji-In Kim1, Katie Kubek3, Karen Marquis3, Rachel 
Navarra3, Mark Pausch3, William R. Solvibile1, Guo Ming Zhang3, Nicholas 
Brandon3, Thomas Comery3, and Albert J Robichaud4. (1) Chemical and 
Screening Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543, (2) Drug 
Safety and Metabolism, Wyeth Research, Collegeville, PA 19426, (3) Discovery 
Neuroscience, Wyeth Research, Princeton, NJ 08543, (4) Chemical Sciences, 
Wyeth Research, Princeton, NJ 08543  

The histamine-3 (H3) receptor is a G-protein coupled receptor (GPCR) 
predominantly expressed in the CNS. In addition to its function as a pre-synaptic 
auto-receptor, modulating histaminergic tone, the H3 receptor also serves as a 
hetero-receptor, and H3 receptor activation inhibits the release of several 
important neurotransmitters. H3 receptor expression localization in brain regions 
such as the cortex and hippocampus in addition to its ability to modulate 



neurotransmitter systems important to memory and cognition make the H3 
receptor a potentially important therapeutic target for the treatment of cognitive 
dysfunction. The design, synthesis, SAR, and pharmacological profile of a novel 
series of azacyclylamines as antagonists of the H3 receptor will be described.  
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Developing novel morphinanoids with dual actions at opioid receptors  

Fuying Li, Synthetic Organic & Medicinal Chemistry Laboratory, Shanghai 
Institute of Materia Medica, Xin Xie, National Center for Drug Screening, 
Shanghai Institute of Materia Medica, and Ao Zhang, 
aozhang@mail.shcnc.ac.cn, Synthetic Organic & Medicinal Chemistry 
Laboratory, Shanghai Institute of Materia Medica, 555 Zuchongzhi Rd, Shanghai 
201203, China, Fax: 86-21-50806035  

Analogs of opioids, such as morphine, codeine, thebaine, and levorphanol, are of 
current interest due to their utilities as analgesics and as potential therapeutic 
agents for the treatment of drug abuse. In our approach toward the identification 
of novel opioid ligands as potential treatment of drug abuse, we recently 
developed several series of morphinanoids with a heterocycle fused to the 
morphinan template. Interestingly, compounds with a heterocycle fused to the 
right-side of the morphinan molecule yielded an improvement of binding at the 
delta opioid and/or mu receptors. A series of rearranged morphinan heterocycles 
were also prepared.  
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Probes for narcotic receptor mediated phenomena: Binding studies on 
racemic cis benzofuro[2,3-c]pyridin-8-ols  

Malliga R. Iyer1, iyerma@mail.nih.gov, Christina M. Dersch2, Richard B. 
Rothman2, Jeffrey R. Deschamps3, Arthur E. Jacobson1, aej@helix.nih.gov, and 
Kenner C. Rice1, kr21f@nih.gov. (1) Drug Design and Synthesis Section, 
Chemical Biology Research Branch, National Institute on Drug Abuse and the 
National Institute on Alcohol Abuse and Alcoholism, NIH, DHHS, 5625 Fishers 
Lane, Room 4N03, MSC 9415, Rockville, MD 20852, Fax: 301-402-0589, (2) 



Clinical Psychopharmacology Section, NIDA-IRP, NIH, DHHS, Baltimore, MD 
21224, (3) Naval Research Laboratory, Washington, DC 20375  

Cis-1,2,3,4,4a,9a-Hexahydrobenzofuro[2,3-c]pyridin-6-ols with suitable 
substitution on the nitrogen have been shown to have potent affinity for opioid 
receptor subtypes (mu, delta, kappa). A similar study involving racemic cis-
1,2,3,4,4a,9a-hexahydrobenzofuro[2,3-c]pyridin-8-ols was undertaken. 
Benzofuro[2,3-c]pyridin-8-ols with varied substitution pattern was synthesized 
using well documented chemistry. Additionally, a shorter and efficient route was 
developed for the synthesis of racemic 4a-ethyl-2-methyl-1,2,3,4,4a,9a-
hexahydrobenzofuro[2,3-c]pyridin-8-ol. The opioid receptor binding affinities of 
these compounds were also determined. The presentation will detail the 
chemistry and pharmacology of the new opioid derivatives.  
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Identification and structure-activity relationship of an allosteric inhibitor of 
the dual specificity phosphatase Dusp6  

Vasiliy N. Korotchenko1, vak19@pitt.edu, Weixiang Dai1, Karl T. Debiec2, 
Kristina A. Greene2, Gabriela Molina3, Ahmet Bakan4, Ivet Bahar4, 
bahar@pitt.edu, Michael Tsang3, and Billy W. Day5, bday@pitt.edu. (1) 
Department of Pharmaceutical Sciences, University of Pittsburgh, 3501 Fifth Ave, 
BST3-10030, Pittsburgh, PA 15261, (2) Department of Chemistry, University of 
Pittsburgh, (3) Departments of Microbiology and Molecular Genetics, University 
of Pittsburgh, (4) Department of Computational Biology, University of Pittsburgh, 
(5) Departments of Pharmaceutical Sciences and of Chemistry, University of 
Pittsburgh, Pittsburgh, PA 15213  

The dual specificity phosphatase Dusp6 is a mitogen-activated protein kinase 
(MAPK) phosphatase, also known as MKP3, that functions as a feedback 
regulator of fibroblast growth factor (FGF) signaling to limit the activities of the 
extracellular regulated kinase ERK2. We have identified a small molecule 
inhibitor of Dusp6, (E)-2-benzylidene-3-(cyclohexylamino)indan-1-one (BCI), from 
a zebrafish chemical screen. Treatment with BCI blocked Dusp6 activity and 
expanded FGF target gene expression in the embryo as visualized with green 
fluorescent protein-labeled gene products. Herein, we report the design, 
synthesis, biological activity and SAR of BCI analogs. Syntheses of affinity 
versions of BCI will be disclosed.  
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Gold(I)-based inhibitors of protein tyrosine phosphatases  

Divya Krishnamurthy, divya.krishnamurthy@utah.edu, Department of Medicinal 
Chemistry, University of Utah, 30 South 2000 East, SKH311, Salt Lake City, UT 
84112, Mark R. Karver, mkarver@usc.edu, Department of Chemistry USC, Dept. 
of Medicinal Chemistry U of Utah, University of Southern California/ University of 
Utah, Salt Lake City, UT 84112, Nunzio Bottini, University of Southern California, 
and Amy M. Barrios, amy.barrios@utah.edu, Deparment of Medicinal Chemistry, 
University of Utah, Salt Lake City, UT 84112  

The protein tyrosine phosphatases (PTPs) are a family of enzymes that have 
been implicated in a number of disease states ranging from autoimmunity to 
cancer. These enzymes are thus emerging targets of drug design and the 
development PTP inhibitors have attracted much attention as potential 
therapeutics for these ailments. A significant challenge associated with this has 
been achieving selectivity for a PTP of interest. Towards this end, we have 
developed a series of gold(I)-complexes as PTP inhibitors. In addition, inhibition 
studies in vitro indicate selectivity for certain members of the PTP family that are 
involved in T cell signaling. Finally, we have also examined the cellular effects of 
these inhibitors on these enzymes in T cells in detail.  
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Identifying protein tyrosine phosphatase inhibitors using a novel 
comparative screening approach  

Rhushikesh A. Kulkarni, r.kulkarni@utah.edu, Department of Medicinal 
Chemistry, University of Utah, 30 South 2000 East, SKH 311, Salt Lake City, UT 
84112, and Amy M. Barrios, amy.barrios@utah.edu, Deparment of Medicinal 
Chemistry, University of Utah, Salt Lake City, UT 84112  



Lymphoid specific tyrosine phosphatase (LYP), a protein tyrosine phosphatase 
(PTP), is known to negatively regulate T-cell signaling by lowering the 
phosphorylation levels of the signaling proteins. A gain-of-function mutation in 
LYP is implicated in the development of autoimmune disorders like rheumatoid 
arthritis. Therefore, inhibition of LYP provides an attractive strategy for treatment 
of these disorders. However, finding selective inhibitors of LYP is challenging 
owing to the highly conserved catalytic domain of PTPs. Traditionally, inhibition 
of PTPs has been studied by measuring the dephosphorylation of a small 
molecule phosphotyrosine mimic such as difluoromethylumbelliferone phosphate 
(DiFMUP), which interacts with limited residues in catalytic domain of PTPs. We 
have designed fluorogenic, peptide-based substrates that show extended 
interactions with PTP catalytic domains for use in high-throughput screening for 
novel PTP inhibitors. We hypothesize that using a peptide-based substrate in 
PTP inhibitor screens will help to minimize the number of false positive and false 
negative hits as compared to the traditional screening method. Here, we report 
the results from screening of small molecules against LYP using both a small 
molecule substrate and a peptidic substrate with the aims of finding selective 
inhibitors of LYP and testing our hypothesis that the peptidic substrate is a 
superior screening tool compared to traditional small molecule substrates.  
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Selective PTP inhibitors with therapeutic potential  

Ryan A. Mathews, ryan.mathews@utah.edu, Department of Medicinal 
Chemistry, University of Utah, 30 South 2000 East, SKH 310, Salt Lake City, UT 
84112, and Amy M. Barrios, amy.barrios@utah.edu, Deparment of Medicinal 
Chemistry, University of Utah, Salt Lake City, UT 84112  

Protein tyrosine phosphatases (PTPs) are enzymes that help regulate cell 
signaling pathways. Lyp is a PTP present in T cells and is a logistical target for 
therapeutics because it has been linked to a variety of autoimmune diseases. 
Unfortunately, effective PTP-targeted therapeutics cannot be developed until a 
better understanding of PTP substrate and inhibitor selectivity is achieved. Our 
aim is to obtain Lyp selective peptide substrates using peptide libraries 
containing a fluorogenic phosphotyrosine mimic (pCAP). From these Lyp-
selective peptide substrate sequences, selective peptide inhibitors can be 
developed. This poster will present the preliminary results of our novel substrate 
selectivity approach to PTP-selective inhibitor design.  
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Development of a cellular assay for evaluating the permeability of novel 
neutrophil elastase inhibitors  



Emme CK Lin, emmel@activx.com, Lingling Du, Eric S Okerberg, Yi Hu, Allister 
S Fraser, Lan M Pham, Julia Cajica, Christopher M Amantea, Heidi E Brown, 
John Kozarich, and Kevin R Shreder, ActivX Biosciences, La Jolla, CA 92037  

Human neutrophil elastase (HNE), the primary protease in neutrophils, is thought 
to be causally responsible for the tissue damage in inflammatory respiratory 
diseases. Due to very high concentrations of HNE in neutrophils and the fact that 
HNE is stored in an active form, one approach to target this enzyme is to 
inactivate it while it is still intracellular. We developed an assay using ActivX 
serine hydrolase activity-based probe technology to measure the cell 
permeability of novel HNE small molecule inhibitors for this specific purpose. The 
HL-60 human cell line exhibited HNE characteristics most similar to neutrophils 
and allowed for the evaluation of compound permeability across live cellular 
membranes and a pH differential, challenges not replicated by an in vitro PAMPA 
assay. The assay was highly valuable in the development of potent, 
benzoxazinone-derived HNE inhibitors which were shown to exhibit a wide range 
of cell permeabilities depending on their structure.  
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Assembly of a metal-binding fragment library to identify new chelators for 
inhibitors targeting metalloenzymes  

Jennifer Andrene Jacobsen, j3jacobs@ucsd.edu, Melissa T. Miller, melissa-
miller@ucsd.edu, and Seth M. Cohen, scohen@ucsd.edu, Department of 
Chemistry and Biochemistry, University of California, San Diego, La Jolla, CA 
92093-0358  

A metal-binding fragment library was assembled to find new chelators for use as 
anchors in inhibitors of metalloenzymes. Low molecular weight (<230g/mol) 
fragments that bind to metals through two to four donor atoms were explored in 
this library. Cyclic compounds were chosen as the main focus for this library 
owing to their enhanced chelation effects due to limited rotation and to their 
improved stability toward cleavage associated with peptide proteolysis. The 
fragment library was screened against various metalloenzymes including MMPs -
2 and -9 and anthrax lethal factor in high concentration assays. 
Hydroxypyrothiones, hydroxypyridinethiones, and other previously studied N-
donor chelators were confirmed as hits against MMPs. New metal-binding 
fragments discovered in this library offer the ability to develop novel 
metalloenzyme inhibitors.  
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Novel method for screening EGFR inhibitors using enzyme fragment 
complementation  

Parul Angrish, parul.angrish@invitrogen.com, Chemistry, Invitrogen 
Corporatiion, 5791 Van Allen Way, Carlsbad, CA 92008, Tabassum Naqvi, 
tnaqvi@discoverx.com, Chemistry, DiscoveRx Corporation, Fremont, CA 94538, 
and Keith R. Olson, kolson@discoverx.com, DiscoveRx Corporation, Fremont, 
CA 94538  

The epidermal growth factor receptor (EGFR) is a cell membrane protein whose 
downstream signaling pathways lead to DNA synthesis and cell proliferation. 
Over-expression of EGFR has been associated with a number of cancers and as 
such serves as an attractive target for cancer therapies. In the present study, a 
novel competitive binding assay for screening EGFR inhibitors has been 
developed using &beta-Galactosidase Enzyme Fragment Complementation 
(EFC). EFC technology is based on splitting the E. coli &beta-galactosidase 
(&beta-gal) into two fragments, a large protein fragment (enzyme acceptor, EA) 
and a small peptide fragment (enzyme donor, ED). These fragments are inactive 
separately, but in solution, they rapidly recombine to form an active enzyme that 
hydrolyzes luminescent or fluorescent substrates to produce an easily detectable 
signal.  

Tarceva is a potent inhibitor of EGFR and has been well accepted as an anti-
cancer drug. Herein, Tarceva was chemically conjugated to ED (enzyme donor 
fragment of &beta-galactosidase (&beta-gal). The conjugated ED-Tarceva 
exhibited its capability to form an active &beta-galactosidase (&beta-gal) enzyme 
and generate a signal. In the presence of EGFR kinase however, the signal was 
reduced indicating successful binding of the ED-Tarceva towards EGFR Kinase. 
The conjugated ED-Tarceva was then allowed to compete with free Tarceva for 
EGFR kinase binding site. A reversal of the signal with the free Tarceva 
suggested a competition between ED-Tarceva and Tarceva for EGFR binding 
pocket. Tarceva-ED conjugate binding affinity and its capability to get competed 
by free Tarceva thus forms a basis to screen novel candidates as inhibitors for 
receptor tyrosine kinases such as EGFR for future drug discovery and 
development.  
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Endophytic analysis of tropical plants yields a platform for drug discovery  

Blair Benham-Pyle, blair.benham-pyle@yale.edu and Scott A Strobel, 
strobel@csb.yale.edu, Molecular Biophysics and Biochemistry, Yale University, 
260 Whitney Ave. 309A JWG, 309A JWG, New Haven, CT 06520-8114  



Endophytic analysis of tropical plants remains a largely unexplored source of 
novel bioactive small molecules and natural product chemistry. The internal 
microorganisms of parasitic plant species provide a method of selection 
optimized by evolution of unique survival traits, aided by positive exchange of 
defensive compounds between microorganism and plant. Two endophytic 
organisms – one fungal and one bacterial – were isolated from the living tissues 
of a single structural parasite collected in the Ecuadorian Amazon. The two 
strains were identified using morphological and genetic methods, then screened 
for anti-fungal, anti-bacterial, and anti-herbivory activity using multiple assay 
methods. Strongly selective antibiotic activity was seen in both strains of 
endophytic organisms. Extracts derived from biologically active organisms were 
analyzed using bioactivity-guided fractionation, resulting in natural products 
possessing compelling biological activity. This research demonstrates the 
extraordinary potential of endophytic analysis as a source of novel natural 
products with bioactivity relevant to the pharmaceutical industries.  
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A new collaborative web-based database architecture for community-based 
pharmaceutical research  

Sean Ekins1, ekinssean@yahoo.com, Barry A. Bunin2, 
bbunin@collaborativedrug.com, Sylvia Ernst3, sylvia@collaborativedrug.com, 
and Moses Hohman3. (1) ACT LLC, 601 Runnymede Avenue, Jenkintown, PA 
19046, (2) Collaborative Drug Discovery, Inc, Burlingame, CA 94403, (3) 
Collaborative Drug Discovery, Inc, Burlingame, CA 94010  

We have developed a novel, collaborative web-based database architecture 
(Collaborative Drug Discovery (CDD)) to archive and mine a broad range of 
heterogeneous low- and high-throughput biological data and chemical structures. 
Such data can be selectively and securely shared among colleagues or even 
openly shared on the Internet in both proprietary and open-access formats, which 
makes this a valuable tool for sharing data between or within academic and 
pharmaceutical organizations. An application of CDD involves overcoming drug 
resistance to chloroquine, used to treat malaria. We have discovered alternatives 
to the known chemosensitizer verapamil using the CDD database to foster 
collaborations in a global network by combining compounds from UCSF, known 
FDA/Orphan approved drug compounds (collated by Dr. Chris Lipinski) and 
experimental results from the University of Cape Town, South Africa. This 
community-based collaborative approach provides networks of technical experts 
with the platform to speed development of new treatments for neglected 
infectious diseases.  

Research into neglected infectious diseases has been shown to benefit from a 
novel collaborative web-based database architecture (Collaborative Drug 



Discovery), enabling networks of technical experts to speed development of new 
treatments. 
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Multicomponent reactions for the generation of biologically active small 
molecules  

Christopher G. Evans, cgevans@umich.edu, Chemical Biology Doctoral 
Program, University of Michigan, 930 N. University Ave., 1500M Chemistry, Ann 
Arbor, MI 48109-1055, Fax: 734-764-1247, and Jason E. Gestwicki, 
gestwick@umich.edu, Life Sciences Institute, University of Michigan, Ann Arbor, 
MI 48109-2216  

As high throughput screening has become a more prominent technique in 
academic laboratories, there has been a need to develop reactions that are both 
facile and are amenable to probing chemical space. Multicomponent reactions 
(MCR's) provide a way of generating a large variety of substitution patterns on a 
core structure thus expanding the chemical spaced probed. The Passerini 
reaction, the Ugi reaction, the Biginelli reaction, the Hantzsch reaction, or various 
other reactions have been particularly useful for synthesizing peptoids and/or 
heterocylces. Our progress on the use of these reactions to synthesize 
functionalized molecules with the ability to modulate heat shock protein 70 
activity will be discussed.  
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The pharmacodynamic screening of novel vinflunine derivatives  

TANG Peng Cho1, tangpc@shhrp.com, YANG Fang Long1, yangfl@shhrp.com, 
LEI Xin Sheng1, tangpc@shhrp.com, LI Xin1, LIU Yue1, SUN Yi1, and LOU Li 
Guang2. (1) Shanghai Hengrui Pharmaceuticals Co. Ltd, 279 Wenjing Road, 
Shanghai 200245, China, (2) Shanghai Instituets of Biological Sciences, Chinese 
Academy of Sciences, shanghai 201203  

Cyano and alkynyl substituted Vinflunine derivative compounds were evaluated 
in human NSCLC A549 nude mice-transplanted tumors model. The two 
compounds showed significant tumor growth inhibition in a dose-dependented 
manner as compared to ®Vinflunine.  



 

 
MEDI 273  

Pro-apoptotic screening of novel aza triterpenoids through structure-
activity relationship investigation  

Ali Koohang, akoohang@advancedlifesciences.com, Aye Aye Mar, Erika L. 
Szotek, David A. Eiznhamer, Ze-Qi Xu, and Michael T. Flavin, Drug Discovery, 
Advanced Life Sciences, 1440 Davey Rd, Woodridge, IL 60517  

Apoptosis is a highly regulated process by which excessive cells are eliminated 
in order to maintain normal cell development and tissue homeostasis. It is 
proposed that resistance to apoptosis often contributes to failure in cancer 
prevention and treatment. Apoptotic cell death regulators are considered 
important targets for discovery and development of new therapeutic agents in 
oncology research. We have designed and synthesized a triterpenoid-based 
library of new compounds and investigated their activity in an efficient cell-based 
assay to identify potential hits capable of modulating the process of intrinsic 
pathway of apoptosis. Our approach involves screening of new molecules for in 
vitro cytotoxicity, induction of early to mid apoptosis and activation of selective 
caspases as well as the release of cytochrome c in cell death signaling. We will 
present the synthesis and potent activity of a novel class of aza triterpenoids in a 
panel of cancer cell lines with the ability to induce apoptosis through activation of 
caspases.  
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A high throughput screening FRET assay for identification of novel anthrax 
toxin lethal factor inhibitors  

Elizabeth A. Amin1, eamin@umn.edu, Derek Hook2, hookx017@umn.edu, 
Satish Patil1, pati0037@umn.edu, Michael A. Walters2, walte294@umn.edu, 
Rawle Francis2, franc270@umn.edu, Ting-Lan Chiu1, tlchiu@umn.edu, Jonathan 
Solberg1, solbe018@umn.edu, and Jennifer Nguyen3, nguy1078@umn.edu. (1) 
Department of Medicinal Chemistry, University of Minnesota, 717 Delaware St 



SE, Minneapolis, MN 55414, Fax: 6126266346, (2) Institute for Therapeutics 
Discovery and Development, University of Minnesota, Minneapolis, MN 55414-
2959, (3) University of Minnesota, Minneapolis, MN 55414  

A high throughput screening fluorescence resonance energy transfer (FRET) 
assay was used to identify novel inhibitors of the anthrax toxin lethal factor (LF). 
Large-scale virtual screening of approximately thirty-five million non-redundant 
compounds in silico for potential activity against LF resulted in dozens of 
potential lead compounds. These potential leads were selected for an 
experimental HTS FRET assay using a consensus sequence peptide substrate 
(List Biological Laboratories). This kinetic assay was performed in a multiwell 
(384) plate-based format with low nanomolar concentration (20 nM) of LF and a 
low micromolar concentration (7.5 µM) of oAbz/Dnp substrate with short 
incubation time (15 min). The time-dependent increase in fluorescence intensity 
was monitored at 37 °C every 60 sec for 30 min using excitation and emission 
wavelengths of 320 and 420 nm, respectively. The IC50 values were obtained by 
dose response measurements. Experimental screening resulted in 17 hit 
compounds with at least micromolar inhibition against LF, twelve of which 
exhibited IC50 values less than 50 µM. The three most active compounds from 
this set were compounds with IC50 values less than 4 µM. This in vitro assay has 
been found to be suitable for large-scale HTS screening to identify potential lead 
and/or probe scaffolds to further investigate LF inhibition.  
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Design and synthesis of thallium-sensitive fluorescent probes for FLIPR 
assay of potassium channels  

George G. Yi, george.yi@moldev.com, Linda Leal, Zhiqiang Wang, Gordon 
Leung, and Sukanta Bhattacharyya, sukanta.bhattacharyya@moldev.com, MDS 
Analytical Technologies, 1311 Orleans Drive, Sunnyvale, CA 94089  

Potassium channels are important targets for a large number of therapeutic 
indications as well as for safety profiling of new drugs. The ability to use a high 
throughput functional assay for the detection and characterization of small 
molecule modulators of potassium channels is a current theme in medicinal 
chemistry research. The assay principle is essentially based on the fact that 
thallium ions (Tl+) can act as a surrogate of potassium ions, and hence are 
permeable through potassium channels. The influx of Tl+ into a cell through its 
potassium-specific channels is thus a measure of the channel activity. We have 
designed and synthesized a series of fluorescent probes based on a BAPTA-
coumarin core structure. The synthesis of the probes as well as their utility in 
high throughput assay of potassium channels will be presented.  
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Design, synthesis, biochemical and biological evaluations of novel and 
potent small-molecule inhibitors of STAT3.  

Jianyong Chen1, jiachen@umich.edu, Longchuan Bai1, Nikolovska-Coleska 
Zaneta1, Jian Zhang1, Cindy Gomez1, Yi Han1, Krajewski Krzysztof2, Jiang 
Sheng2, 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, (2) Laboratory of Medicinal Chemistry, National 
Institutes of Health, Frederick, MD 21702  

Constitutive activation of the Signal Transducers and Activators of Transcription 
3 (STAT3) is frequently detected in human cancer specimens from patients with 
advanced diseases and cancer cell lines, but not in normal epithelial cells. 
Persistent activation of STAT3 signaling has been demonstrated to directly 
contribute to oncogenesis by stimulating cell proliferation and preventing 
apoptosis in human cancer cells. STAT3 activation may not only provide a 
growth advantage, allowing accumulation of tumor cells, but also confer 
resistance to conventional therapies that rely on apoptotic machinery to eliminate 
tumor cells. STAT3 represents an important and specific molecular target for 
designing an entirely new molecularly targeted therapy for human cancer with 
constitutively active STAT3 with potentially low toxicity to the normal cells without 
constitutive STAT3 signaling.  

STAT3 is recruited from cytosol and makes specific interactions through its SH2 
domain with different cytokine receptor with phosphotyrosine docking sites on the 
receptors. STAT3 then becomes phosphorylated on a carbonyl terminal tyrosine 
(Tyr705). Tyrosine physphorylation of  

STAT3 causes it to dimerize and translocate to the nucleus and bind to specific 
promoter sequences on its target genes. Dimerization of STAT3 is a decisive 
event for its activation. Thereby, blocking the dimerization of STAT3 using a 
small molecule antagonist is a very attractive therapeutic approach for 
developing a molecularly targeted therapy for the treatment of human cancer in 
which STAT3 is constitutively activated. Herein, we wish to report the design, 
synthesis, biochemical and biological evaluations of novel and potent small-
molecule inhibitors of STAT3. Our most potent inhibitors bind to Stat-3 with low 
nanomolar affinities and display excellent selectivity over Stat-1 and Stat-5. 
These compounds are excellent biochemical and pharmacological tools to further 
elucidate the role of Stat-3 in cancer and promising lead compounds for the 
development of potent and specific Stat-3 inhibitors for the treatment of human 
cancer.  
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Synthesis of dihydroquinoline derivatives as novel STAT3 inhibitors  

Kaapjoo Park1, ParkK3@wyeth.com, Derek C. Cole1, Ramzi Ayyad1, 
ayyadr@wyeth.com, Magda Asselin1, asselim@wyeth.com, Scott A. Jelinsky2, 
Wenshan Hao3, Chao-Pei Betty Chang3, and Jun Xu3. (1) Chemical and 
Screening Sciences, Wyeth Research, 401 N. Middletown Road, Pearl River, NY 
10965, Fax: 845-602-3045, (2) Biological Technologies Department, Wyeth 
Research, Cambridge, MA 02140, (3) Department of Oncology, Wyeth Research, 
Pearl River, NY 10965  

The JAK-STAT3 pathway regulates genes that are important in cell proliferation 
thus is a promising target for cancer therapy. A high throughput screening (HTS) 
campaign using an Apo-ONE Homogenous Caspase 3/7 assay in U266 cells 
identified 4-oxo-1-phenyl-1,4-dihydroquinoline-3-carboxylic acid ethyl ester 1 as a 
potential STAT3 pathway inhibitor. Optimization of this HTS hit led to the 
identification of the 7-cyano analog 2 which inhibited STAT3-Y705 
phosphorylation with an EC50 of 170 nM. Compound 2 inhibited activation of 
JAKs but did not inhibit JAK1, JAK2, and JAK3 enzyme activity in in vitro kinase 
assay. The specificity of compound 2 for inhibition of the JAK-STAT3 pathway 
was further tested in K562 cells where STAT5 is constitutively activated by a 
different signaling pathway, the oncogene BCR-ABL. In contrast to a control Src 
kinase inhibitor, compound 2 did not inhibit STAT5-Y694/699 phosphorylation. 
Biochemical evidence suggests compound 2 was selective for the JAK-STAT 
pathway and it inhibited many STAT3 target genes.  
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Two synthetic approaches to 6'-deaminocarbocyclic sinefungin  

Qi Chen, chenqi1@auburn.edu, Wei Ye, yewei01@auburn.edu, and Stewart W. 
Schneller, schnest@auburn.edu, Department of Chemistry and Biochemistry, 
Auburn University, 179 Chemistry building, Auburn, AL 36849  



The significant antiviral properties of sinefungin (2), a structural analogue of 
AdoMet (S-adenosyl-L-methionine, 1), have been attributed to its potent inhibition 
of viral mRNA methyltranferases. 6'-Deaminosinefungin (3), a simplified 
sinefungin analogue, has been found to be another efficient cofactor inhibitor of 
biomethylations. In the rational design of derivatives of 3, as a means to improve 
upon its antiviral scope and reduce its associated cytotoxicity, 6'-
deaminocarbocyclic sinefungin (4) was sought in our laboratories at Auburn. Two 
synthetic approaches to this compound and their comparison will be presented. 
This research was supported by funds from DHHS (AI 56540).  
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Synthesis of open-chain epothilones  

Sara Fedorka, sara.fedorka@utoledo.edu, Nick Maurer, Brice Baars, Hanan 
Haymour, Richard Hudson, and L. M. Viranga Tillekeratne, Department of 
Medicinal Chemistry, University of Toledo, 2801 W. Bancroft St, WO 2203, 
Toledo, OH 43606  

Macrolactone natural products, epothilones are anti-mitotic agents with a 
mechanism of action analogous to that of the clinically used anticancer drug 
paclitaxel. They are microtubule stabilizing agents that exert their antiproliferative 
activity by the disruption of microtubule dynamics, leading to arrest of cell division 
at G2/M phase and inducing apoptosis. However, in contrast to paclitaxel, 
epothilones are effective against multiple drug resistant cell lines.  

We have designed and synthesized a new class of open-chain epothilone 
analogues that retain some of the key structural elements known to be crucial for 
the biological activity of epothilones. The biologically important C1-C8 fragment 
of epothilone structure was retained unchanged. Changes were effected in the 
aromatic side chain while maintaining the minimum structural requirements, 
necessary for biological activity. The synthesis of these open-chain epothilone 
analogues for SAR studies will be presented.  
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A practical synthesis of 6'-fluoroaristeromycins  



Chong Liu, liuchon@auburn.edu and Stewart W. Schneller, 
schnest@auburn.edu, Department of Chemistry and Biochemistry, Auburn 
University, 179 Chemistry Building, Auburn, AL 36849, Fax: 334-844-0239  

Aristeromycin (1), a naturally occurring carbocyclic nucleoside, has been known 
to be one of the most potent inhibitors of S-adenosyl-L-homocysteine hydrolase 
(SAH), an enzyme of relevance in biomethylations. Structural modification at its 
C-6' site offers a center for the design of new SAH inhibitors not available in the 
more common ribofuranosyl based nucleosides. In that regard, the C-6' 
substituted aristeromycin series is receiving increasing attention. Because of the 
antiviral potential of 6'-α and 6'-β-fluoroaristeromycins (2 and 3), a practical 
synthesis of these derivatives was sought. The results of these investigations will 
be presented. This research was supported by funds from DHHS (AI 56540).  
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Design and synthesis of 3-deazaaristeromycin derivatives  

Chun Chen, chenchu@auburn.edu and Stewart W. Schneller, 
schnest@auburn.edu, Department of Chemistry and Biochemistry, Auburn 
University, 179 Chemistry Building, Auburn, AL 36830, Fax: 334-844-0239  

Nucleoside analogs based on the 3-deazaaristeromycin (1) framework have 
found promise in antiviral agent design and biochemical investigations as 
AdoHcy hydrolase inhibitors. Also, it is noteworthy that placement of a fluorine 
atom can have significant effects on a biological molecule due to imparting 
increased lipophilicity, powerful electronic effects and altered metabolic 
properties. In our efforts to build upon the 3-deazaaristeromycin platform for new 
bio-agent design, we have investigated the synthesis and biological properties of 
the 3'-fluoro-3'-deoxy- and 2'-fluoro-2'-deoxyaristeromycin derivative 2, 3, 5 and 
6. The 3'-deoxy- and 2'-deoxyaristeromycin derivatives 4 and 7 arose driving 
these studies and will also be described. This research is supported by funds 
from the Department of Health and Human Services (AI56540)  
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Synthesis of resveratrol using palladium catalyzed bond formation  

Michael J. Panigot, mpanigot@astate.edu, Joshua D. Green, Catherine Mathis, 
and Sarah Hargrave, Department of Chemistry and Physics, Arkansas State 
University, PO Box 419, State University, AR 72467-0419, Fax: 870-972-3089  

Resveratrol has received much interest in the popular press recently due to its 
positive biological activity including its use as an anticancer compound, an anti-
obesity compound, antioxidant, and potential preventer of cardiovascular 
disease. The current synthetic routes utilizing Wittig chemistry or Grignard 
addition are efficient but are not stereospecific as both the cis and trans isomers 
are formed. The preparation of an arylacetylene from the corresponding 
aldehyde via Corey-Fuchs methodology followed by elimination and Sonogashira 
coupling of the resulting alkyne to an aryl halide would lead to 
dehydroresveratrol. Stereoselective reduction (hydrogenation on Lindlar's 
catalyst or metal-ammonia reduction) would give rise individually to each of the 
possible stereoisomers.  
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Hexachloroethane: A highly efficient reagent for the synthesis of 
chlorosilane from hydrosilane  

Veerachai Pongkittiphan, terra_brandford@hotmail.com, Department of 
Chemistry, Chulalongkorn University, PHAYATHAI ROAD, PATUMWAN, 
Bangkok 10330, Thailand, Fax: 662-218-7598  

Chlorosilanes are important in organic synthesis such as using as protecting 
group for highly reactive hydroxyl and amino functional groups or using as a 
reagent for Mukaiyama aldol condensation. Generally, chlorosilanes are mainly 
prepared by reacting alkyl or ally chlorides with CuCl2, NiCl2, PdCl2, Pd/C as a 
catalyst. However, most methods have certain limitation such as high 
temperature, long reaction time, and expensive and toxic chlorinating agents 
which is hard to handle. In this presentation, the new efficient methodology for 



preparing chlorosilanes is developed using chlorinating agent in combination with 
PdCl2 as a catalyst under mild conditions to give a quantitaive yield of the 
desired product. The effects of type and amount of chlorinating agents were 
investigated to optimize the reaction conditions. Cl3CCCl3 appeared to be a 
highly reactive reagent for preparing the corresponding chlorosilane under mild 
conditions.  
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Nucleophilic selectivity in reactions of 3-chloromethylisoxazole-4,5-
dicarboxylate  

Gui Jun Yu, gyu@ucdavis.edu, Department of Chemistry, University of 
California, Davis, One shield Avenue, Davis, CA 95616, Mark J. Kurth, 
mjkurth@ucdavis.edu, Department of Chemistry, University of California Davis, 
Davis, CA 95616-5295, and Beth A. Lorsbach, Discovery Research, Dow 
AgroSciences, Indianapolis, IN 46268  

A collection of ninety-one 3-(arylthiomethyl)isoxazole-4,5-dicarboxamides were 
prepared starting from dimethyl 3-(chloromethyl)isoxazole-4,5-dicarboxylate. The 
thioether moieties in these compounds were subsequently oxidized to give the 
corresponding 3-(arylsulfonylmethyl)isoxazole-4,5-dicarboxamides. The yields for 
these transformations are excellent. By carefully controlling stoichiometry and 
reaction conditions, the C4 and C5 carboxyamides could be differentially 
diversified. The total of 182-member library is reported and most compounds are 
tested for bio-activities and also are deposited at the National Institutes of Health 
molecular repository.  
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Fragment based drug design toward novel metalloprotein inhibitors  

Arpita Agrawal1, agrawal@ucsd.edu, Sherida L. Johnson2, 
sherida@burnham.org, Maurizio Pellecchia2, and Seth M. Cohen1, 
scohen@ucsd.edu. (1) Department of Chemistry and Biochemistry, University of 
California, San Diego, La Jolla, CA 92093-0358, (2) Infectious and Inflammatory 
Disease Center, Burnham Institute for Medical Research, La Jolla, CA 92037  

The presented study focuses on the synthesis of a library of N-hydroxypyridinone 
and N-hydroxypyridinethione fragments and their potency against zinc 
endopeptidases - matrix metalloproteases (MMPs) and anthrax lethal factor (LF). 
The entire library of 96 compounds was synthesized via a microwave-assisted 
procedure developed in the lab. The in vitro potency (% inhibition) of each 
compound at 50 uM was measured using a fluorescence based assay against 



both MMPs and LF. Fragments that generated 95%-100% inhibition were 
selected for molecular docking studies and computational modeling to aid in 
fragment based drug design toward more potent and selective inhibitors. Overall, 
the O,S metal binding N-hydroxypyridinethiones were more potent than the O,O 
metal binding N-hydroxypyridinones against both zinc enzymes.  
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Synthesis and in vitro biological evaluation of ring B abeosterols as novel 
inhibitors of Mycobacterium tuberculosis  

Karinel Nieves-Merced1, lenirak20@gmail.com, Xiaomei Wei1, Abimael D. 
Rodriguez1, abrodriguez@uprrp.edu, Yuehong Wang2, and Scott G. Franzblau1. 
(1) Department of Chemistry, University of Puerto Rico - Rio Piedras, University 
of Puerto Rico - Rio Piedras, PO BOX 23346, San Juan, PR 00931-3346, (2) 
College of Pharmacy, University of Illinois at Chicago, Illinois 60612-7231  

A series of 3β-hydroxy steroid analogues possessing a contracted cyclopentane 
B-ring were prepared based on the initial activity screening of a recently reported 
naturally occurring marine 5(6→7)abeo-sterol against Mycobacterium 
tuberculosis. All of the novel ring B abeo-sterols synthesized showed good 
inhibitory activity, whereas none of the starting steroids based on the common 
3β-hydroxy- Δ5-cholestane nucleus, proved to be active. Therefore, the 
5(6→7)abeo-sterol nucleus present in compounds 3, 5, 7,9, and 11 represents a 
novel scaffold for the development of new antitubercular agents.  
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Synthesis and antitubercular activity of 4,6-diamino-1,3,5-triazine 
derivatives  

Chang-Soo Yun1, csyun@krict.re.kr, Yun-Hee Choi1, Sang-Ho Lee1, Ill-Young 
Lee1, Pilho Kim1, Tae-Ho Park1, Taegwon Oh2, Sang-Nae Cho2, Luis R 
Camacho3, David Beer3, and Viral Patel3. (1) Drug Discovery Division, Korea 
Research Institute of Chemical Technology, 19 Sinseongno, Yuseong-Gu, 
Daejeon 305-343, South Korea, (2) Department of Microbiology, College of 
Medicine, Yonsei University, Seoul 120-749, South Korea, (3) Novartis Institute 
for Tropical Diseases, Singapore 138670, Singapore  

A series of 2,4-Diamino-1,3,5-triazine analogs have been explored as a novel 
class of antitubercular agents. In the course of this study, we have developed an 
efficient methods to construct a chemical library of 1,3,5-triazine by microwave-
assisted reactions. The biological activity of the library was evaluated against M. 
tuberculosis (H37Rv) as well as other bacterial strains. In this study, we wish to 



report the design, synthesis and biological activity of the libraries as potential 
antitubercular agents.  
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Photodynamic inactivation with Mycobacterium smegmatis  

Elke Feese and Reza A. Ghiladi, reza_ghiladi@ncsu.edu, Department of 
Chemistry, North Carolina State University, 2620 Yarbrough Drive, Box 8204, 
Raleigh, NC 27695-8204  

Efforts to control Tuberculosis (TB), a highly infectious disease, have been 
hampered by the increasing rise of multiple-drug resistant strains. Herein, we 
explore the feasibility of photodynamic inactivation (PDI) as an alternative 
approach to the current antibiotic-based treatments. Mycobacterium smegmatis 
was employed as a model for Mycobacterium tuberculosis and the reduction in 
colony forming units (CFU) was examined as function of the photosensitzer (PS) 
concentration and the light dose used. The most promising results were achieved 
using cationic tetrakis(1-methyl-4-pyridinio)porphyrin (146 nM), resulting in a 
99.99% reduction of CFU after illumination under medically achievable 
conditions. Further, studies employing a range of PS (porphyrins, 
phthalocyanines, bactericlorins) and a comparison to E. coli, will be presented. 
The data show that mycobacteria can be photodynamically inactivated with 
cationic PS in very high efficency at nanomolar conentration, suggesting that PDI 
may be an attractive treatment option for drug-resistant TB.  
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Novel pyridopyrimidine derivatives as inhibitors of STa induced cGMP 
synthesis  

Eric A. Tanifum1, eatanifu@utmb.edu, Alexander Y. Kots2, Ferid Murad2, and 
Scott R. Gilbertson1, srgilber@utmb.edu. (1) Department of Pharmacology and 
Toxicology, The University of Texas Medical Branch, 301 University Boulevard 
BSB 3.330, Galveston, TX 77555, (2) Institute of Molecular Medicine, The 
University of Texas Health Science Center, Houston, TX 77030  

Escherichia coli enterotoxin, heat-stable enterotoxin (STa), induces diarrhea 
when it binds to intestinal epithelial cell membrane receptor, guanylyl cyclase 
type C (GC-C). This activates the enzyme to convert guanosine triphosphate 
(GMP) to cyclic guanosine 3',5'-monophosphate (cGMP), causing intracellular 
levels of cGMP to spike. This in turn induces activation of a cGMP-dependent 
protein kinase and chloride-ion channel, cystic fibrosis transmembrane 
conductance regulator (CFTR). Activation of CFTR triggers the influx chloride 



ions into the intestinal lumen and the accumulation of water and sodium ions, 
thus causing diarrhea. In an effort to develop a novel approach to the treatment 
of acute diarrhea based on inhibition of stimulated cyclic nucleotide synthesis, 
several compounds were screened from which 5-(3-bromophenyl)-1,3-dimethyl-
5,11-dihydro-1H-indeno-[2',1':5,6]pyrido[2,3-d]pyrimidine-2,3,6-trione (BPIPP), 
was identified as a promising lead. Through SAR studies we have identified three 
new potent derivatives. Their structures, activities and chemistry for their 
synthesis will be presented.  
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Design, synthesis and diversification on cyclohexen-1,4-dione libraries  

Eric A. Tanifum, eatanifu@utmb.edu, Adijah M. Nyong, and Scott R. Gilbertson, 
srgilber@utmb.edu, Department of Pharmacology and Toxicology, The University 
of Texas Medical Branch, 301 University Boulevard BSB 3.330, Galveston, TX 
77555  

The diverse biological activities of compounds containing quinone and 
dihydroquinone functional groups suggest that the cyclohexen-1,4-dione scaffold 
could be a potential source for interesting biological activity as well. A search of 
PubChem revealed that such compounds are not represented in that database. 
As part of a project to synthesize pilot-scale libraries for high-throughput 
screening for the NIH Small-Molecule Repository, we have designed and 
synthesized a diverse library of cyclic enediones. Representative members from 
this library as well as the chemistry used to prepare them will be presented.  

 
MEDI 291  

Novel 2-aminoalkylethers for the treatment of atrial fibrillation: Discovery of 
vernakalant  

Gregory N. Beatch, gbeatch@cardiome.com, Cardiome Pharma Corp, 6190 
Agronomy Road, 6th Floor, Vancouver, BC V6T 1Z3, Canada  

A series of 2-aminoalkylethers were evaluated as potential atrial selective 
antiarrhythmic drugs for the treatment of atrial fibrillation. These compounds 
displayed varying degrees of potency for block of sodium and potassium ion 
channels and antiarrhythmic activity in in vivo models. Structure-activity studies 
were designed to select compounds with enhanced potency in fibrillating atria 
and reduced potency in the normal ventricle, as well as an optimized safety 
margin for extra-cardiac effects. These studies led to the identification of 
vernakalant, 3 pyrrolidinol, 1-[(1R,2R) –2-[2-(3,4 dimethoxyphenyl) 
ethoxy]cyclohexyl]-, hydrochloride, (3R)-, which was selected for clinical 



development based on its in vivo safety and efficacy profile. An NDA for 
vernakalant (injection) is currently under review by the FDA, while Phase 2 
clinical studies have been completed with its oral formulation.  
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Evaluation of potent and selective T-Type calcium channel antagonists in 
models of pain and insomnia  

Thomas S. Reger1, thomas_reger@merck.com, Zhi-Qiang Yang1, Kelly-Ann S. 
Schlegel1, Youheng Shu1, Rowena V. Cube1, Christa Mattern1, Kenneth E. 
Rittle1, Phung L. Ngo1, William D. Shipe1, Vivien Yang1, Craig Lindsley1, James 
Barrow1, Paul Coleman1, George D. Hartman1, Cuyue Tang2, Jeanine Ballard2, 
Yuhsin Kuo2, Thomayant Prueksaritanont2, Stefanie A. Kane3, Mark O. Urban3, 
Annie Liang3, Nova M. Sain3, Victor N. Uebele4, Cindy E. Nuss4, Scott M. Doran4, 
Susan L. Garson4, Steve V. Fox4, Richard L. Kraus4, and John J. Renger4. (1) 
Medicinal Chemistry, Merck Research Laboratories, West Point, PA 19486, (2) 
Drug Metabolism, Merck Research Laboratories, West Point, PA 19486, (3) Pain 
Research, Merck & Co. Inc, PO Box 4 West Point, PA 19486-0004, (4) 
Depression & Circadian Disorders, Merck Research Laboratories, West Point, 
PA 19486  

T-type calcium channels are low-voltage activated ion channels that play an 
important role in regulating a variety of biological processes, both peripherally 
and in the CNS. Indeed, T-type calcium channels have been proposed as 
therapeutic targets for diverse diseases such as hypertension, absence epilepsy, 
sleep disorders, and pain. Several compounds including mibefradil, 
ethosuximide, and pimozide have been reported to inhibit T-type calcium 
channels; however, their wide spectrum of activity makes it difficult to 
conclusively determine the consequences of T-type calcium channel inhibition. 
Here, we report two classes of potent and selective T-type calcium channel 
antagonists derived from 1,4-substituted piperidines and aryl acetamides. 
Promising leads in each of these classes were identified through a high-
throughput screen and each series was optimized for potency as well as 
selectivity against other ion channels. Many compounds in both series are orally 
bioavailable and exhibit good brain penetration which makes them useful tools 
for in vivo exploration of the central effects of T-type calcium channel inhibition. 
We will present our results from evaluation of T-type antagonists in rodent 
models of inflammatory and neuropathic pain. Further, we utilized EEG as an 
additional marker for central activity and observed robust, dose-dependent 
changes in sleep architecture in rats.  
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Discovery and pharmacological evaluation of potent, selective blockers of 
the Nav1.8 sodium channel with efficacy in models of neuropathic pain  

Michael E. Kort, michael.e.kort@abbott.com, Global Pharmaceutical Research 
and Development, Abbott Laboratories, 100 Abbott Park Rd, Abbott Park, IL 
60064-6100  

Non-selective inhibitors of voltage-gated sodium channels (VGSCs), originally 
developed as local anesthetics, antidepressants, and anticonvulsants, are 
efficacious in many painful human neuropathies. A growing body of evidence 
suggests that the peripherally expressed, tetrodotoxin resistant VGSC Nav1.8 
(PN3) plays a key role in the pathophysiology of certain pain states. It was 
envisioned that selective blockade of this sodium channel isoform might offer 
effective analgesia with a reduction in the adverse events typically associated 
with non-selective therapeutic agents. Herein we describe the discovery of potent 
(IC50 <10 nM) furfuramide-based Nav1.8 blockers with >100-fold selectivity 
versus human Nav1.2, Nav1.5 (hH1), and hERG channels. We discuss the further 
elaboration of this chemical series to provide orally bioavailable molecules and 
characterize the in vivo pharmacology of selected compounds in rodent pain 
models.  
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Discovery, SAR and pharmacology of sodium channel Nav1.8 selective 
quinazolines  
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Novel dihydropyridines as inhibitors of Nav1.5 late current  

Jeff Zablocki1, jeff.zablocki@cvt.com, Matthew Abelman2, Bob Jiang2, Cathy 
Smith-Maxwell3, Kim Chan3, Ming Yang3, Hilary Zou3, Josephine Salcedo3, Lin 
Wu3, Cindy Li3, Jia Hao4, Hai-Ling Sun4, Nancy Chu4, Malcolm McGregor5, John 
Shryock3, and Kwan Leung4. (1) Department of Medicinal Chemistry, CV 
Therapeutics, 3172 Porter Drive, Palo Alto, CA 94304, (2) Department of 
Bioorganic Chemistry, CV Therapeutics, Palo Alto, CA 94304, (3) Department of 
Pharmacological Science, CV Therapeutics, Palo Alto 94304, (4) Department of 
Pre-Clinical Development, CV Therapeutics, (5) Accelrys Inc, San Diego, CA 
92121  

Ranexa® is a novel selective inhibitor of the Nav1.5 late current relative to peak 
sodium channel current that is approved by the FDA for the treatment of chronic 
stable angina pectoris. The inhibition of the Nav1.5 late current may decrease 
sodium-dependent intracellular calcium overload during ischemia and 
reperfusion. To discover new inhibitors of the Nav1.5 late current, we 
hypothesized that we may be able to convert through structural modification the 
known L-type calcium channel (L-Ca) inhibitors of the dihydropyridine (DHP) 
class into inhibitors of the persistent sodium current with low to no calcium 
channel inhibition. We achieved some success with compound 1 that was found 
to inhibit Nav1.5 late current by 53% (10 µM on PatchXpress using hNav1.5/ 
HEK293 cells) with moderate L-Ca inhibition of 37% (10 uM on fluoresent plate 
assay). Small structural changes in 1 afforded compound 2 that was found to 
actually dramatically increase the Nav1.5 late current. This observation is 



consistent with this class of compounds binding to the Nav1.5 channel in a mode 
that may stabilize the hydrophobic inactivation gate docking, thereby preventing 
a leaky sodium current, or greatly destabilize the inactivation gate docking. We 
further modified the DHP aromatic rings to look more like ranolazine, as in 
compound 3, and this enhanced the inhibition of the Nav1.5 late current. The 
synthesis and SAR of the DHP series will be presented.  
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Self-assembled quadruplex-DNA ligand  

Marilyn García-Arriaga1, mgayjnr@gmail.com, Gerard Hobley2, and José M. 
Rivera1, jmrivortz@mac.com. (1) Department of Chemistry, University of Puerto 
Rico, Río Piedras Campus, San Juan, PR 00931-3346, Fax: 787-756-8242, (2) 
Department of Chemistry, University of Puerto Rico, San Juan, PR 00931-3346, 
PR  

The development of ligands for G-quadruplex DNA (QDNA) that bind with high 
selectivity and affinity remains a challenge that must be overcome if QDNA is to 
become a viable target for pharmacological intervention. Recently, we reported 
on a hydrophilic 8-aryl-2'-deoxyguanosine derivative, mAGcat, that self-
assembles in aqueous environments to form a discrete supramolecule of 
nanoscopic dimensions. Such supramolecule shows excellent size, shape and 
charge complementarity to the surface at the interface between a dimeric QDNA 
([(TTAGGG)4]2) resulting in a sandwich-like complex. We will present NMR 
spectroscopic evidence indicating the key features of the structure of the 
complex and its thermal stability. This strategy is attractive due to the ease of 
synthesis of the monomers and their self-assembly into a large but discrete 
structure, which leads to the selective binding to QDNA. We expect that this and 
related ligands will enable the development of novel drugs and biological probes.  
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DNA-encoded libraries: A new resource for innovative hit identification  

Todd L Graybill1, Bryan W. King1, David T. Fosbenner1, Paul M. Keller2, Barry 
Morgan1, Matthew A Clark1, and John Cuozzo3. (1) Discovery Medicinal 
Chemistry, GlaxoSmithKline, 1250 S. Collegeville Rd, Collegeville, PA 19426, 
Fax: 610-917-7391, (2) Screening and Compound Profiling, GlaxoSmithKline 



Pharmaceuticals, Collegeville, PA 19426, (3) Screening and Compound Profiling, 
GlaxoSmithKline, Waltham, MA 02451  

Encoded Library Technology (ELT) enables 1) efficient preparation of libraries 
containing millions to billions of DNA-tagged pharmacophores, and 2) a simple 
screening and deconvolution method that quickly identifies pharmacophores that 
have binding affinity to molecular targets of interest. A growing DNA-encoded 
“compound collection,” now in excess of 12 billion members, enables the 
technology. This presentation will describe what a DNA-encoded library is, how a 
library is prepared, and how libraries are screened by “selection” on the basis of 
target affinity. The presentation will also illustrate how SAR information 
embedded in the “selection” output enabled chemists to rapidly identify novel 
binding pharmacophores and subsequently submicromolar DNA-free inhibitors 
for prolylhydroxylases EGLN1 and EGLN3. With knowledge of active-site 
residues, chemists quickly improved physical properties and inhibitor potency by 
more than 10-fold. X-ray co-crystallography confirmed the specific nature of the 
interaction and the predicted binding mode of the inhibitors to EGLN1.  
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Prostate-specific membrane antigen-targeted imaging, diagnosis, and 
therapy of prostate cancer  

Sumith A. Kularatne, sumithk@purdue.edu, Department of Chemistry and 
Purdue Cancer Center, Purdue University, 560 Oval Drive, West Lafayette, IN 
47907, Fax: 765-494-5472, and Philip S. Low, Department of Chemistry, Purdue 
University, West Lafayette, IN 47907  

Prostate cancer (PCa) is a major cause of mortality and morbidity in the US. 
Current methods for detecting PCa are limited, leaving early malignancies 
undiagnosed and sites of metastasis disease undetected. Major deficiencies also 
exist in treatment of PCa, especially metastatic disease. In an effort to improve 
both diagnosis and therapy of PCa, we have developed a PSMA-targeted ligand 
that delivers attached imaging and therapeutic agents selectively to PCa cells. 
The PSMA-targeted radioimaging agent is shown to localize almost exclusively in 
human PCa tumor xenografts, and a PSMA-targeted chemotherapeutic agent is 
demonstrated to promote complete elimination of the same xenografts with no 
toxicity to normal tissues. The PSMA-targeted fluorophore is shown to selectively 
label CTCs in blood samples from PCa patients. Tandem use of the imaging and 



therapeutic agent targeted to the same receptor should allow detection, staging, 
monitoring, and selecting/ treatment of PCa patients with improved accuracy and 
efficacy.  
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Retinoids, a new strategy for proteasome inhibition  

Marion Schmidt, mschmidt@aecom.yu.edu, Department of Biochemistry, Albert 
Einstein College of Medicine, Bronx, NY 10461, 1300 Morris park avenue, Bronx, 
NY 10461, Yaneris Leo, Biochemistry, ALbert Einstein College of Medicine, 
Bronx, NY 10461, Bronx, NY 10461, and Bhaskar C. Das, bdas@aecom.yu.edu, 
Nuclear Medicine and Developmental & Molecular Biology, Albert Einstein 
College of Medicine, 1300 Morris park avenue, Gruss MRRC-205, Bronx, NY 
10461, Fax: 1718-4308581  

The proteasome is the major cytoplasmic and nuclear proteolytic system in 
eukaryotes. Its activity is required for numerous cellular processes and many 
human diseases have been associated with dysfunctional proteasome. Malignant 
cells are especially sensitive to proteasome inhibition. Though many proteasome 
inhibitors have been developed in the past and Bortezomib/Valcade was the first 
FDA approved drug in 2003 as a chemotherapeuticum still there is dire need to 
develop novel proteasome inhibitors with different specificity or less side effects. 
Here we describe the design, synthesis and biochemical analysis of a retinoid 
derivative as a novel proteasome inhibitor. Based on previous reports that 
retinoids effect proteasome activity, we constructed a small library of retinoid 
compounds and tested their ability to inhibit proteasomal activity in an in vitro 
assay. We found that compound B-102 efficiently inhibited the chymotryptic 
activity of the proteasome and will be the lead compound for future inhibitor 
development.  
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Identification of a novel retinamide derivative that regulates cardiovascular 
development, using forward chemical genetic screen in zebrafish embryos  

Todd Evans, tevans@aecom.yu.edu, Developmental & Molecular Biology, Albert 
Einstein College of Medicine, 1300 Morris Park avenue, Bronx, NY 10461, and 
Bhaskar C. Das, bdas@aecom.yu.edu, Nuclear Medicine and Developmental & 



Molecular Biology, Albert Einstein College of Medicine, 1300 Morris park avenue, 
Gruss MRRC-205, Bronx, NY 10461, Fax: 1718-4308581  

It is well documented that biological pathways governing embryonic development 
continue to be used for controlling adult physiology, and are disease targets. 
Therefore, small molecule modulators of gene networks active in early 
development can lead to a better understanding of signal pathways and the 
design of novel therapeutic and diagnostic agents for adult diseases. For this 
purpose, we describe a chemical genetic approach by interfacing libraries of 
small molecules with developing embryos. We focus on retinoid signaling 
pathways, as these play key roles in patterning the body axis and in the 
formation of many organ systems. We synthesized a small library of novel 
retinoic acid analogues and tested their activity by evaluating phenotypic 
changes caused in developing zebrafish embryos. We showed that related 
compounds significantly affect development. Distinct phenotypes are generated 
depending on time of exposure, and we demonstrated that compound 10 
produces specific cardiovascular defects when added after 1 day. Experiments 
are in progress to isolate the targets responsible for causing these phenotypic 
changes.  

 

 
MEDI 301  

Design, synthesis and evaluation of bivalent conformationally constrained 
Smac mimetics as inhibitors of IAP family proteins  

Haiying Sun, Jianfeng Lu, Longchuan Bai, lbai@med.umich.edu, Nikolovska 
Coleska Zaneta, zanetan@umich.edu, Chao-Yie Yang, Su Qiu, Han Yi, 
yihan@med.umich.edu, Donna McEachern, dmceache@med.umich.edu, and 
Shaomeng Wang, shaomeng@umich.edu, Comprehensive Cancer Center and 
Departments of Internal Medicine, Pharmacology and Medicinal Chemistry, 
University of Michigan, 1500 E. Medical Center Dr, Ann Arbor, MI 48109  

A series of non-peptidic, cell-permeable, bivalent small-molecule second 
mitochondria-derived activator of caspase mimetics (bi-valent Smac mimetics) 
have been designed, synthesized and evaluated. These Smac mimetics bind to 
XIAP, cIAP-1 and cIAP-2 with low nano-molar affinities and inhibit cell growth 
with IC50 values between low nanomolar and sub-micromolar. The most potent 



bivalent Smac mimetics are capable of inducing of robust apoptosis in a subset 
of cancer cell lines at concentrations as low as 1 nM and effectively inhibit tumor 
growth in the MDA-MB-231 xenograft model.  
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Predicting kinetic parameters for substrates of human cytochrome P450  

Jinhua Zhang1, jinhua@simulations-plus.com, Robert Fraczkiewicz2, Michael B. 
Bolger1, Marvin Waldman2, marv@simulations-plus.com, Walter S. Woltosz2, 
walt@simulations-plus.com, and Kurt Enslein3, kenslein@enres.com. (1) Life 
Sciences Department, Simulations Plus, Inc, 42505 10th Street West, lancaster, 
CA 93534, Fax: (661) 723-5524, (2) Simulations Plus, Inc, Lancaster, CA 93534, 
(3) Enslein Research, Inc, Rochester, NY 14604  

Michaelis-Menten constant and maximum metabolic rate are two important 
kinetic parameters for human physiological pharmacokinetic/pharmacodynamic 
(PK/PD) models. We developed human CYP450 kinetic parameter models for 
the hydroxylation reaction catalyzed by five CYP P450 enzymes: 1A2, 2C9, 
2C19, 2D6, and 3A4. Models were developed using Artificial Neural Network 
Ensemble methodology and molecular descriptors as implemented in the 
software ADMET PredictorTM. The dataset contained 40~70 substrates for each 
enzyme, with kinetic parameters measured from in-vitro metabolic studies on 
cloned virus-infected cells expressing human enzyme-specific microsomes. For 
the five logKm models, squared correlation coefficient, R2, was in the range of 
0.6~0.9 and root-mean-squared error (RMSE) was in the range of 0.3~0.5 log 
units; Q2 and RMSE for the external test sets were in the range of 0.4~0.9 and 
0.4~0.5 log units, respectively. For the five logVmax models, R2 was in the range 
of 0.6~0.7 and RMSE was in the range of 0.4~0.7 log units; Q2 and RMSE of the 
external test sets were in the range of 0.3~0.8 and 0.3~0.6 log units, 
respectively. Predicted parameter values from these models are expected to be 
used in early human PK models for purposes of risk assessment and to support 
decision-making in drug discovery.  
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Probing the mechanism of pseudopterosins  

Wei Zhong1, wzhong@chem.ucsb.edu, Claudia Moya2, Robert S. Jacobs2, and 
R. Daniel Little1. (1) Department of Chemistry, University of California, Santa 
Barbara, Santa Barbara, CA 93106-9510, (2) Department of Ecology, Evolution, 
and Marine Biology, University of California, Santa Barbara, Santa Barbara, CA 
93106-9610  



To explore the role of the O-glycoside linkage in the expression of PsA biological 
activity, the Suzuki-Miyaura cross-coupling protocol was applied to the synthesis 
of the C-glycoside analogue of PsA methyl ether. Its activity profile resembled 
that of PsA and PsA O-methyl ether when assayed for its anti-inflammatory 
activity and its ability to inhibit phagocytosis. We conclude that the intact 
structure is present when a pseudopterosin expresses its anti-inflammatory and 
phagocytosis inhibitory properties and that they are not likely to be prodrugs. To 
test our hypothesis that the pseudopterosins undergo oxidation to form a cation 
radical intermediate, and that the cyclization and ring opening constitute the 
conformational change that triggers the alteration in the conformation of the 
receptor that ultimately leads to the downstream expression of bioactivity, the 
cyclic voltammogram of the model catechol glycoside under neutral conditions 
was obtained. The keto ketal of pseudopterosins that ought to be convertible to 
its pseudopterosin was synthesized.  
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Synthesis of bis(difluoromethylene)triphosphonic acid and 
nonhydrolyzable nucleotide analogs  

Mikhail Zibinsky1, zibinsky@gmail.com, Rehana Ismail1, G. K. Surya Prakash1, 
gprakash@usc.edu, Thomas G. Upton2, tupton@usc.edu, Boris A. Kashemirov2, 
and Charles E. McKenna2. (1) Loker Hydrocarbon Research Institute and 
Department of Chemistry, University of Southern California, 837 Bloom Walk LHI 
101, Los Angeles, CA 90089-1661, (2) Department of Chemistry, University of 
Southern California, Los Angeles, CA 90089  

A simple procedure for the preparation of the previously unknown 
(difluoromethylene)triphosphonic acid was developed. 
Bis(difluoromethylene)triphosphonic acid was used in the synthesis of non-
hydrolyzable nucleotide analogs for the first time. Several new deoxynucleotide 
analogs were prepared. All these novel compounds mimic natural substrates for 
many different enzymes leading to the greater understanding of such enzyme 
structure, dynamics and functions.  
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Investigation of early steps in the pradimicin A biosynthetic pathway  

Jixun Zhan, jixunzhan@engineering.usu.edu, Department of Biological and 
Irrigation Engineering, Utah State University, 4105 Old Main Hill, Logan, UT 
84322-4105, Fax: (435) 797 - 1248, and Yi Tang, yitang@ucla.edu, Department 
Chemical and Biomolecular Engineering, University of California, Los Angeles, 
Los Angeles, CA 90095  

The early biosynthetic steps of pradimicin A were investigated through 
combinatorial biosynthesis approach. A key pentangular intermediate JX116 was 
biosynthesized in a heterologous Streptomyces host, catalyzed by minimal PKS 
(PdmABC), three cyclases (PdmDKL), a monooxygenase (PdmH) and a 
ketoreductase (PdmG). The formation of the five-ring aglycon of pradimicin A 
requires the synergistic actions of PdmH, PdmK and PdmL. C-6 reduction by 
PdmG is not necessary for the formation of the pentagular structure, removal of 
which yielded a new five-ring polyphenol JX111a. Biosynthesis of JX134 
revealed the function of PdmJ as the C-5 hydroxylase, responsible for the stereo-
selective introduction of the 5S-OH. Another important tailoring enzyme, PdmN, 
was characterized as the first amide synthase found in type II polyketide 
biosynthetic pathway. With relatively relaxed substrate specificity, this enzyme 
can introduce D-alanine and D-serine to JX116, producing two new pradimicin 
derivatives JX137a and JX137s, respectively.  
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Design of hybrids with vitamin D receptor agonism and histone 
deacetylase inhibition as anticancer agents  

James L. Gleason1, jim.gleason@mcgill.ca, John H. White2, 
john.white@mcgill.ca, Luz E. Tavera-Mendoza2, Tan D. Quach1, Basel Dabbas2, 
Jonathan Hudon1, Marc Lamblin1, Xiaohong Liao1, Russell Spingarn2, and Ana 
Palijan2. (1) Department of Chemistry, McGill University, 801 Sherbrooke St. W, 
Room 220, Montreal, QC H3A 2K6, Canada, (2) Department of Physiology, 
McGill University, Montreal, QC H3G 1Y6, Canada  

1,25-Dihydroxyvitamin D3 and its analogs have been investigated as potential 
therapies for cancer treatment. However, due to problems of low potency and 
side effects such as hypercalcemia, advancement in clinical trials has been 
limited. We have found that incorporating histone deacetylase inhibitory activity 
into vitamin D-like structures greatly increases their effectiveness against several 
cancer cell lines. These hybrid molecules have been shown to bind two biological 
targets of vastly different structure and function, the vitamin D receptor, a nuclear 
receptor, and histone deacetylase, a zinc metalloenzyme. This talk will discuss 
the design, synthesis and evaluation of a series of hybrid ligands. The effect of 



hybrid structure on HDAC isozyme selectivity and resulting effects on cell 
survival and cell morphology will be highlighted.  
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Synthesis and biological evaluation of novel vitamin D3 derivatives  

Wei Li1, wli@utmem.edu, Michal A. Zmijewski2, Jianjun Chen3, Zorica 
Janjetovic2, Jordan K. Zjawiony4, Trevor Sweatman5, Duane D. Miller1, 
dmiller@utmem.edu, and Andrzej T. Slominski2. (1) College of Pharmacy, 
University of Tennessee Health Science Center, Memphis, TN 38163, Fax: 901-
448-6828, (2) Department of Pathology and Laboratory Medicine, University of 
Tennessee Health Science Center, Memphis, TN 38163, (3) Department of 
Pharmaceutical Sciences, University of Tennessee Health Science Center, 
Memphis, TN 38163, (4) Department of Pharmacognosy and National Center for 
Natural Products Research, School of Pharmacy, University of Mississippi, 
University, MS 38677, (5) Department of Pharmacology, University of 
Tennessee, Memphis, TN 38163  

Calcitriol is a powerful oncostatic form of vitamin D3 that is of limited clinical utility 
due to hypercalcemic (toxic) effects. The removal of the side chain has been 
shown to reduce the calcemic activity of vitamin D3, therefore, secosteroidal 
compounds lacking or with a shortened side chain are potential candidates for 
anti-cancer drugs. In this report a series of androsta and pregna-5,7-dienes was 
synthesized from their respective 3-acetylated 5-en precursors. These 
compounds were subjected to UVB irradiation to generate vitamin D-like 
structures. Additional products with tachysterol-like (T-like) or lumisterol-like (L-
like) structures were also produced. The distribution of these products was UVB 
dose dependent. At low doses, previtamin D-, T- or L-like compounds were 
formed as the main products, while higher doses induced further isomerization, 
with formation of potentially oxidized derivatives. Biological evaluation of these 
newly synthesized compounds using cultured normal and malignant skin cells 
revealed anti-proliferative activity and identified some of them as candidate(s) for 
further testing as potential therapeutic drugs for treatment of hyperproliferative 
diseases including cancer.  



 
MEDI 308  

Synthesis, antibacterial activity, and new applications of aminoglycosides  

Cheng Wei T. Chang, tom.chang@usu.edu, Department of Chemistry and 
Biochemistry, Utah State University, 0300 Old Mian, Logan, UT 84322, Fax: 435-
797-3390  

Antibiotic resistance represents stringent problems for the global health. 
Development of new antibiotic is urgent. Utilizing synthetic methodologies 
(glycodiversification), we have synthesized libraries of neomycin and kanamycin 
classes of aminoglycosides. Novel aminoglycosides with prominent antibacterial 
activity against a panel of resistant bacteria including Pseudomonas aeruginosa, 
mecilline-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant 
enterococci (VRE) have been identified. In addition, we have also discovered 
new applications of aminoglycosides. These include antifungal, antiviral and 
potential therapeutic for neural disease.  
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Inhibition of aquaporin-4 by estrogen receptor modulators  

Vincent J Huber, Mika Tsujita, and Tsutomu Nakada, Center for Integrated 
Human Brain Science, University of Niigata, Brain Research Institute, Chuo-ku, 
1-757 Asahi Machi Dori, Niigata 951-8585, Japan  

Aquaporin-4 (AQP4) is a water specific member of the aquaporin family of 
neutral solute transporters, and is the primary water transporter in the human 
brain. Inhibitors of its water transport properties have been proposed as 
therapeutics for conditions giving rise to cytotoxic edema, such as cerebral 
ischemia. Recently, our laboratory has identified a number compounds that 
inhibit AQP4 in vitro, several of which were known to lessen neurological damage 
following an ischemic insult. Tamoxifen, an estrogen receptor (ER) modulator, 
was identified from virtual screening and was found to reversibly inhibit AQP4 
water transport. The efficacy of this compound in reducing post-ischemic 
neurological damage led us to consider the potential effect of other ER 
modulators on AQP4 function. Our presentation will focus on studies into the 
AQP4 inhibitory effect of tamoxifen and other ER modulators. Support by the 
Ministry for Education, Culture, Sports, Science and Technology (Japan).  
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Addressing metabolism and toxicity in early drug discovery with rapid 
estimates of quantum mechanical descriptors  

Robert Fraczkiewicz1, Marvin Waldman1, marv@simulations-plus.com, John C. 
Crison2, and Walter S. Woltosz1, walt@simulations-plus.com. (1) Simulations 
Plus, Inc, 42505 10th Street West, Lancaster, CA 93534, Fax: (661) 723-5524, 
(2) Life Sciences Department, Simulations Plus, Inc, Lancaster, CA 93534  

It has been shown that quantum mechanical descriptors of molecules are 
particularly suitable for modeling their metabolism and toxicity in biological 
systems. We have overcome inherently long CPU times of quantum methods by 
creating ultra-fast (i.e., >200,000 molecules/hour) empirical estimates of certain 
quantum mechanical descriptors (sigma and pi partial atomic charges, pi system 
HOMO/LUMO energies, chemical hardness and electronegativity, and Fukui 
reactivity indices) at the atomic and molecular level by fitting high quality ab initio 
electron densities calculated for a dataset of almost 700 organic molecules. This 
dataset, containing neutral as well as formally-charged molecules, was 
composed with maximum diversity of individual atomic environments in mind. All 
molecular geometries were optimized at the B3LYP/6-311G** level, followed by 
extraction of approximately 13,000 sigma and pi partial atomic charges with the 
aid of the NPA and Natural Bond Orbital (NBO) schemes. One part of the data 
set (11,000) was used to train a new empirical model for very fast estimation of 
the atomic charges; the remainder (2,000) was sequestered as an external 
validation set. Two separate empirical models, both using only 2D molecular 
structures as input, were created: one for sigma, the other for pi subsystems. 
Sigma and pi electron densities on atoms were estimated with excellent results: 
for both models the root-mean-square-error (RMSE) on the external test set was 
close to 0.05 electron units.  

The importance and usefulness of thus-derived estimated quantum mechanical 
descriptors were subsequently demonstrated on a wide array of predictive 
models related to metabolism and toxicity built by our group.  
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The multistrategy for design of dopamine D1 and serotonin 5-HT1A 
receptor ligands  

Jing Zhang1, Xuetao Chen2, Xuechu Zhen2, and Ao Zhang3, 
aozhang@mail.shcnc.ac.cn. (1) Synthetic Organic & Medicinal Chemistry 
Laboratory, Shanghai Institute of Materia Medica, 555 Zuchongzhi Rd, Shanghai, 
China, (2) Neuropharmacological Laboratory, Shanghai Institute of Materia 
Medica, (3) Synthetic Organic & Medicinal Chemistry Laboratory, Shanghai 
Institute of Materia Medica, 555 Zuchongzhi Rd, Shanghai 201203, China, Fax: 
86-21-50806035  



Dopamine D1 receptor agonists are potential anti-parkinsonian agents, but 
serious dyskinesia side effects are generally accompanied. Recently, several 
serotonin 5-HT1A receptor agonists are reported capable of attenuating L-DOPA-
induced dyskinesia. In this regard, a dopamine D1 agonist mixed with 5-HT1A 
receptor agonism would be an optimal pharmacological profile for promising anti-
PD treatment. By docking a D1 receptor agonist SKF-83959 into the predicted 5-
HT1A receptor binding model, a potential lipophilic pocket for 5-HT1A receptor 
binding on the D1 agonist structure is identified. Several drug design and 
discovery strategies were used to develop dopamine D1 and serotonin 5-HT1A 
receptor bisfunctional ligands by introducing different functional groups to the D1 
receptor agonist core structure. Binding assays of these new compounds 
indicated that a C6-aryl substituent generally potentiates the binding on the D1 
receptor, while an appropriate functional group on the N-side chain leads the 
compound active at 5-HT1A receptor. Compound SOMCL-621 possessing high 
potency at D1, and full inhibition of binding at 5-HT1A was selected for further 
evaluation for its anti-PD potentials.  
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Crystal structure of the naturally occurring Baeyer-Villiger monooxygenase 
MtmOIV  

Miranda Beam, miranda.beam@berea.edu, Department of Chemistry, Berea 
College, CPO 2191, Berea College, Berea, KY 40404, Fax: 859-985-3303, 
Nicholas Noinaj, University of Kentucky, and Jürgen Rohr, College of Pharmacy, 
University of Kentucky, Lexington, KY 40536  

Combinatorial biosynthesis of natural products has yielded new and exciting 
drugs. Mithramycin oxygenase OIV (MtmOIV) from the biosynthetic pathway of 
the aureolic acid anticancer drug mithramycin (MTM) is a key enzyme with novel 
functionality, and may be significant for future MTM analogue design through 
combinatorial biosynthesis. Here we present the three-dimensional structure of 
MtmOIV, a characterized BVMO, determined by X-ray crystallography using 
molecular replacement to resolution of 2.9Å. MtmOIV is a 56 kD homo-dimeric 
FAD and NADPH dependent monooxygenase responsible for the key step of 



mithramycin biosynthesis. The structure and function of this important enzyme 
could pave the way for the generation of a new generation of aureolic acid type 
anticancer drugs.  

 
MEDI 313  

Structural and thermodynamic characterization and comparison of RNA 
single mismatches  

Amber R. Davis, davisar@slu.edu and Brent M. Znosko, znoskob@slu.edu, 
Department of Chemistry, Saint Louis University, 3501 Laclede Ave, Saint Louis, 
MO 63103, Fax: 314-977-2521  

The tertiary structural arrangement of RNA is often dictated by its secondary 
structure, especially by non-canonical regions. The focus of this project is to 
investigate the thermodynamic contribution and tertiary structures of RNA single 
mismatches by comparing optical melting data to structural data found in RNA 
structures deposited in the Protein Data Bank (PDB). The PDB has been 
searched for RNA single mismatches, which were then classified and described 
based on several structural features. The features of identical and similar single 
mismatches were compared and analyzed for structural patterns. The resulting 
patterns are then compared to available thermodynamic data to help understand 
the relationship between stability and structure. Such a database and 
comparison may allow researchers to predict structural features of unstudied 
sequences and quickly look-up studied sequences, which would be especially 
beneficial for those designing therapeutics to target RNA or those that use RNA 
as the targeting agent.  
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Folate and antifolate synergism with nucleoside analogs  

Anthony R Vortherms, arvorthe@syr.edu, Chemistry, Syracuse University, 
Syracuse, NY 13244, and Robert Patrick Doyle, rpdoyle@syr.edu, Department of 
Chemistry, Syracuse University, Syracuse, NY 13244-4100  

Conjugates of folate and methotrexate (MTX) and the nucleoside analogs 3-
azidodeoxythymidine (AZT), iododeoxyuridine (IUdR) and dideoxycytidine (ddC) 
linked using poly(ethyleneglycol) are presented. In vitro cytotoxicity assays of the 
conjugates against drug resistant ovarian cell line A2780/AD are preformed and 
comparisons made to such assays performed unconjugated (cocktail) systems. 
The toxicity of the conjugates is shown to be enhanced with the MTX and 
nucleoside analogs working with a complementary mode of action. Combining 
the two most cytotoxic conjugates (those based on MTX with IUdR and AZT) 



results in a system with low micromolar activity over 24 hours, a significant result 
compared to cocktails of the same components at the same time point. In vivo 
dose-related studies in mice reveal tumor suppression or complete tumor 
regression.  
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Hepatic glucose output is elevated in Type 2 diabetic patients, and evidence 
suggests that drugs which lower hepatic glucose output are effective 
antihyperglycemic agents. Glycogenolysis, which is the release of monomeric 
glucose from its polymeric storage form called glycogen, is a key contributor to 
hepatic glucose output. Glycogen Phosphorylase is the enzyme that catalyzes 
this process. The optimization of lead glycogen phosphorylase inhibitor 
anthranilimide GSK8055 will be presented.  

 

 

 




