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Division Members: 
 
On behalf of the Executive Committee of the Division of Medicinal Chemistry, I would like to 
thank all of the participants in our Chicago program.  We look forward to a scientifically and 
professionally stimulating meeting. 
 
One of the new initiatives the Division has undertaken is the creation of a “Hall of Fame”.  The 
Hall of Fame (http://www.acsmedchem.org) consists of a group of outstanding scientists who 
have received one of the major awards presented by the Division (the Bristol-Myers Squibb 
Smissman Award or the Division of Medicinal Chemistry Award), or who receives an ACS 
award and chooses to present their award address and symposium in the Division (the 
GlaxoSmithKline Alfred Burger Awards or the E. B. Hershberg Award for Important 
Discoveries in Medicinally Active Substances).  In addition to these outstanding medicinal 
chemists, up to 3 new members are inducted into the Hall of Fame each year.  These individuals 
can be of any age, who have not received one of the aforementioned awards, and have made 
noteworthy contributions to our discipline and/or have served the division in some significant 
way. Induction of these individuals does not preclude them from receiving one of the four major 
awards mentioned above. The Executive Committee is now accepting nominations from Division 
members for inductees to the Hall of Fame.  If more than 3 people are nominated, the Executive 
Committee will choose the three best-qualified individuals.  Nomination packages consist of a 
letter/email from a Division member that should highlight the candidate’s accomplishments and 
contributions to our discipline and Division, and a copy of the nominee’s CV.  Contact 
information for the Executive Committee can be found at the Division’s web site 
(www.acsmedchem.org). 
 
As always, we look forward to your input and welcome your suggestions to improve our service 
to you. 
 
Sincerely, 
David Rotella, Ph.D. 
Chair, Division of Medicinal Chemistry   
 



MEDI 1 Fragment based drug design  
Michael Shapiro, School of Pharmacy, University of Maryland, 20 Penn st, Baltimore, 
MD 21201, mshapiro@rx.umaryland.edu  

Definitions: Fragment - 1frag_ment: a part broken off, detached, or incomplete. 
Fragonomics - 1frag_3_'nO-miks: a highly integrated lead generation approach using 
small, relatively simple molecules. The use of fragments in both the lead generation and 
lead optimization regimes is becoming increasingly widespread. The concept of ligand 
efficiency (EFCO), which relates the strength of binding to the number of heavy atoms 
in the ligand will be presented. The interplay between molecular size (heavy atoms) and 
activity and potential ligand design issues will be discussed.  

 
MEDI 2 Fragment screening and its application to drug design: The discovery of 
low molecular weight, non-peptidic, nanomolar inhibitors of beta-secretase  
Philip D Edwards, CNS Discovery Research, AstraZeneca Pharmaceuticals, 1800 
Concord Pike, PO Box 15437, Wilmington, DE 19850-5437, 
philip.edwards@astrazeneca.com  

In the past decade, fragment screening has emerged as a powerful approach for 
developing lead-like compounds for pre-clinical optimization. Beta-secretase (BACE) is 
an aspartyl protease that is considered to be a leading target for the development of 
therapies to treat Alzheimer's disease. Despite intense efforts in both academics and 
the pharmaceutical industry, it has only been within the last year that reports of the first 
low-molecular weight beta-secretase inhibitors have begun to emerge. In this 
presentation, we will describe how we have used multiple fragment screening 
techniques to identify and characterize weak affinity Fragment Hits (FRITs, IC50 >100 
uM), and evolve them into nanomolar, non-peptidic inhibitors of BACE.  

 
MEDI 3 Fragment to lead evolution using chemical microarray screening  
Hans-Dieter Junker, Thomas Neumann, Inge Ott, Klaus Burkert, Oliver Keil, Kristina 
Schmidt, and Renate Sekul, Graffinity Pharmaceuticals GmbH, Im Neuenheimer Feld 
518, 69120 Heidelberg, Germany, hans-dieter.junker@graffinity.com  

Low molecular weight (100-275 Da) compounds (fragments) are attractive starting 
points for drug discovery, due to their simplicity and their intrinsic high ‘ligand efficiency'. 
A fast and reliable method for the detection of potential weak fragment-protein 
interactions is the simultaneous surface plasmon resonance (SPR) imaging of 9216 
member compound libraries immobilized on a microarray. The low affinity SPR 
microarray screening of a collection of 110,000 lead-like compounds with a subset of 
>20,000 structurally diverse fragments delivers important structure-affinity information 
for drug discovery projects in a short time frame. Case studies from several protein 
classes (proteases, phosphodiesterases & kinases) demonstrate how the in-depth 
analysis of the array data in combination with follow-up methods such as high 
throughput chemistry or X-ray efficiently accelerates the transformation of identified 
fragments into compounds with µM to nM potency.  

 



MEDI 4 Structure activity relationships by mass spectrometry: Discovery of novel 
MMP3 inhibitors  
Denise A. Ockey and Tom R. Gadek, SARcode, 1400 Pinnacle Court, #111, 
Richmond, CA 94801, ockey@speakeasy.net  

A novel class of nonpeptide inhibitors of stromelysin (MMP-3) has been discovered with 
the use of mass spectrometry. The method relies on the development of structure 
activity relationships by mass spectrometry (SAR by MS) and utilizes information 
derived from the binding of known inhibitors to identify novel inhibitors of a target protein 
with a minimum of synthetic effort. Noncovalent complexes of known inhibitors with a 
target protein are analyzed; these inhibitors are deconstructed into sets of fragments 
which compete for common or overlapping binding sites on the target protein. The 
binding of each fragment set can be studied independently. With the use of competition 
studies, novel members of each fragment set are identified from compound libraries that 
bind to the same site on the target protein. A novel inhibitor of the target protein was 
then constructed by chemically linking a combination of members of each fragment set 
in a manner guided by the proximity and orientation of the fragments derived from the 
known inhibitors. In the case of stromelysin, a novel inhibitor composed of favorably 
linked fragments was observed to form a 1:1 complex with stromelysin. Compounds that 
were not linked appropriately formed higher order complexes with stoichiometries of 2:1 
or greater. These linked molecules were subsequently assessed for their ability to block 
stromelysin function in a chromogenic substrate assay.  

 
MEDI 5 Fragment-based drug discovery: From crystal to clinic  
Steven Howard, Department of Medicinal Chemistry, Astex Therapeutics, 436 
Cambridge Science Park, Milton Rd, Cambridge CB4 0QA, United Kingdom, Fax: 
44(0)1223 226201, s.howard@astex-therapeutics.com  

Libraries of low molecular weight compounds, or ‘fragments', have been generated and 
screened using protein-ligand X-ray crystallography and other biophysical techniques. 
This screening process (called PyramidTM ) has resulted in fragment hits being identified 
for a broad range of therapeutic targets. A number of case studies are outlined in which 
structure-based drug design approaches are used, starting from protein-fragment 
crystal structures, to rapidly and efficiently identify potent drug-like lead compounds. 
Using this approach the CDK inhibitor, AT7519, has been identified and is now 
undergoing clinical trials. Also described are highly potent leads for the blood 
coagulation serine protease target thrombin.  

 
MEDI 6 Strategies and experiences in fragment-based drug discovery  
Roderick E Hubbard, Vernalis (R&D) Ltd, Granta Park, Cambridge CB16GB, United 
Kingdom, r.hubbard@vernalis.com  

We have developed methods for fragment based drug discovery called SeeDs 
(Structural exploitation of experimental Drug startpoints). The strategy includes 
generation of synthetically tractable fragment libraries with appropriate physico-
chemical properties, NMR to identify competitive binding to target, determination of 
crystal structure of fragments bound to target and linking and merging approaches to 



evolve fragments to hits. I will discuss our experience in developing and applying the 
SeeDs technology to a number of targets. This will include a discussion of the patterns 
seen in fragment binding across different targets as well as examples of how fragment 
based methods have led to the discovery of lead candidate compounds.  

 
MEDI 7 Easier and better exploitation of PhysChem properties in medicinal 
chemistry  
Sanjivanjit Bhal, Greg Pearl, and Karim Kassam, Advanced Chemistry Development, 
Inc, 110 Yonge Street, 14th Floor, Toronto, ON M5C 1T4, Canada, 
sanji.bhal@acdlabs.com  

For many years there has been continuing debate about the definition of “drug-like” 
molecules. Although Lipinski's ‘rule-of-five' is probably the most widely used paradigm in 
the medicinal chemistry community today, many others, including Hansch and Veber, 
have contributed to our understanding of how the physical properties of molecules 
influence physiological endpoints. Quite often, however, our understanding of the effect 
of individual properties and the relationship between property values and molecular 
structure is limited. In this presentation we will discuss the frequently overlooked impact 
of molecular physical properties (such as logP, logD, solubility, and pKa) of compounds 
investigated in medicinal chemistry, with relevant pharmaceutical examples.  

 
MEDI 8 Independent expression of two genes using modified ecdysone receptors 
and small molecule actuators of a single chemotype  
Robert E. Hormann1, Orestes Chortyk1, Jennifer L. Friz1, Christine S. Thompson1, 
Prasanna Kumar1, Colin Tice1, Beth Vertin1, Reddy Palli2, Mohan Kumar1, Andrew 
Meyer1, Thomas Meteyer1, Howard Smith1, Dean E. Cress1, and Bing Li1. (1) 
RheoGene Inc, Norristown, PA 19403, (2) University of Kentucky  

Drug-inducible regulation of multiple genes independently, simultaneously, and silently 
with respect to host metabolism is a highly desirable capability in gene therapy and 
tissue engineering. Toward the general goal of orthogonal multiplex gene-switch 
systems and the specific goal of systems using a single chemotype, a ligand library of of 
169 diacylhydrazines and library of 11 wild type EcRs and 57 mutants of the 
Choristoneura fumiferana (spruce budworm) EcR were prepared. The ligand library was 
screened against the receptor library in a ‘one switch per cell' format transcriptional 
activation assay to identify orthogonal ligand-receptor pairs. A selected diacylhydrazine-
diacylhydrazine orthogonal ligand-receptor duplex indicated a >20X disparity in relative 
maximum fold induction and a difference in EC50 values of ca. two orders of magnitude 
or greater for each of a) the two ligands with respect to each receptor and b) the two 
receptors with respect to each ligand. This duplex switch was incorporated into a single 
cell tissue culture, and functional orthogonality was demonstrated.  

 
 
 
 
 



MEDI 9 Modeling subtype-selective agonists binding with a4b2 and a7 nicotinic 
acetylcholine receptors: Effects of local binding and long-range electrostatic 
interactions  
Xiaoqin Huang, Fang Zheng, Xi Chen, and Chang-Guo Zhan, Department of 
Pharmaceutical Sciences, College of Pharmacy, University of Kentucky, 725 Rose 
Street, Lexington, KY 40536, Fax: 859-323-3575, zhan@uky.edu  

The subtype-selective binding of 14 representative agonists with a4b2 and a7 nicotinic 
acetylcholine receptors (nAChRs) has been studied by performing homology modeling, 
molecular docking, geometry optimizations, and microscopic and phenomenological 
binding free energy calculations. All of the computational results demonstrate that the 
subtype-selectivity of the agonists binding with a4b2 and a7 nAChRs is affected by both 
local binding and long-range electrostatic interactions between the receptors and the 
protonated structures of the agonists. The effects of the long-range electrostatic 
interactions are mainly due to distinct difference in the net charge of the ligand-binding 
domain between the two nAChR subtypes. For the a4b2-selective agonists examined, 
the microscopic binding modes with the a4b2 nAChR are very similar to the 
corresponding modes with the a7 nAChR and, therefore, the subtype-selectivity of these 
agonists binding with a4b2 and a7 nAChRs is dominated by the long-range electrostatic 
interactions. For the a7-selective agonists, their microscopic binding modes with the a7 
nAChR are remarkably different from those with the a4b2 nAChR so that the local 
binding (including the hydrogen bonding and cation-pi interactions) with the a7 nAChR 
is much stronger than that with the a4b2 nAChR. The calculated phenomenological 
binding free energies are in good agreement with available experimental data, for the 
relative binding free energies concerning the subtype-selectivity of agonists binding with 
the two different nAChR subtypes. The fundamental insights obtained in the present 
study should be valuable for future rational design of potential therapeutic agents 
targeted to specific nAChR subtypes.  

 
MEDI 10 Computational and experimental studies of free and enzyme-bound N-
alkyltacrine derivatives  
Paul R. Carlier and Larry D. Williams, Department of Chemistry, Virginia Tech, 
Blacksburg, VA 24061, Fax: 425-984-8099, pcarlier@vt.edu, ldouglaswilliams@vt.edu  

The N-alkyl-9-amino-1,2,3,4-tetrahydroacridine (N-alkyltacrine) unit is present in several 
high affinity inhibitors of acetylcholinesterase (AChE). X-ray crystal structures of AChE 
complexed to inhibitors containing this unit exhibit a diversity of conformations with 
regard to the dihedral angle formed between the ring system and the exocyclic N-alkyl 
moiety. In order to determine the native conformational preference of these ligands, we 
performed DFT calculations at the B3LYP/6-31G* level on N-methyltacrine, protonated 
N-methyltacrine, and protonated N-methyltacrine complexed to formamide. 
Furthermore, we performed DFT calculations on a portion of the X-ray crystal structure 
of Torpedo californica AChE that had been incubated with an inhibitor containing the N-
alkyltacrine unit. Theory predicts a nearly coplanar arrangement of the proximal alkyl 
carbon and the tacrine ring. Finally, we will report low temperature NMR experiments on 
tacrine, N-methyltacrine, and other derivatives to experimentally determine the barrier of 
rotating the exocyclic nitrogen with respect to the tacrine ring systems.  



 

 
MEDI 11 Synthesis and structure-activity relationships of a series of sigma 
receptor ligands  
Roger Nahas, Department of Chemistry, University of Missouri-Columbia, 601 S 
College Ave, Columbia, MO 65211, Fax: 573-882-2754, rn6b3@mizzou.edu, John R. 
Lever, Departments of Radiology and Medical Pharmacology and Physiology and 
Research Service, Harry S Truman VA Medical Center, University of Missouri - 
Columbia, and Susan Z. Lever, Department of Chemistry and MU Research Reactor, 
University of Missouri-Columbia  

Sigma receptors are present in several vital organs and systems and they consist of two 
subtypes (sigma-1 and sigma-2). A series of N-(3-phenylpropyl)-N'-benzylpiperazine 
derivatives with substituents on the benzyl ring (2-Br, 2-NO2, 3-I, 3-F, 3-OCH3, 3-NO2, 
4-OCH3, 4-CH3, , 4-NO2) differing in size, polarizibility, and electronic characteristics 
was chemometrically designed and synthesized. The binding assays towards the sigma 
protein receptor subtypes (sigma-1 and sigma-2) revealed a number of highly potent 
derivatives for both subtypes including several super potent ligands for sigma-1. QSAR 
studies showed that the binding affinity is depending on the πx, MR or Es, and Hammett 
σ values (r2 = 0.888, s = 0.129, q2 = 0.434 (1) and r2 = 0.960, s = 0.145, q2 = 0.862 (2)). 
The study shows how those binding affinity quantitatively depends on those parameters, 
and how they should be taken in consideration in designing new potent ligands.  

 
MEDI 12 Peptide ligands of regulators of G-protein signaling 4 (RGS4) identified 
by screening of a focused one-bead, one-compound peptide library  
Rebecca A. Roof1, David L. Roman1, Anjanette J. Turbiak2, Rick Neubig3, and Henry I. 
Mosberg2. (1) Pharmacology Department, University of Michigan, 1301 MSRB III box 
0632, 1150 W. Medical Center Dr, Ann Arbor, MI 48109, Fax: 734-763-4550, 
myersra@umich.edu, (2) Department of Medicinal Chemistry, University of Michigan, 
(3) Department of Pharmacology, University of Michigan-Ann Arbor  

The objective of this study is to identify peptide inhibitors of Regulator of G-Protein 
Signaling 4 (RGS4) that are more potent than our lead compound, YJ34 (Ac-Val-Lys-
[Cys-Thr-Gly-Ile-Cys]-Glu-NH2, S-S) which was rationally designed from the RGS4-Gαi 
crystal structure. A focused One-Bead, One-Compound peptide library with 2.5 million 
sequences was made to retain features known to be necessary for YJ34 activity and 
was screened for increased binding to a fluorescently labelled RGS4. The hit 
sequences identified can be put into a few structural groups which may represent 
discrete modes of binding to RGS4. In addition, some peptides inhibit and some 
increase RGS4 binding to Gαo in a flow cytometery protein interaction assay. One 
peptide binds with a 50 nM Kd. In conclusion, we have identified peptides that have 
different functions and possibly different ways of binding RGS4. Functional activities of 
the binding peptides are currently being evaluated.  



 
MEDI 13 Synthesis and biologic evaluation of radioiodinated 5-chloro-2-(6-iodo-4-
oxo-3,4-dihydroquinazolin-2-yl)phenyl phosphate (125IQ2-P, 5-Cl) for enzyme-
mediated insolubilization therapy  
Ketai Wang, S. James Adelstein, and Amin Wang, Department of Radiology, Harvard 
Medical School, 200 Longwood Avenue, Harvard Medical School, Boston, MA MA 
02115, ketai_wang@hms.harvard.edu  

a novel strategy of concentrating radioactive molecules within solid tumors, which we 
named EMIT (enzyme-mediated insolubilization therapy) has been developed by 
enzyme-dependent, site-specific, in vivo precipitation of a water-soluble radioactive 
molecule. water-soluble radioactive molecule,Ammonium 4-chloro-2-(6-iodo-4-oxo-3,4-
dihydroquinazolin-2-yl)phenyl hydrogenphosphate (IQ2-P, 5-Cl) was synthesized by 
multi-steps. The yield of each step in the synthetic procedure was quite high, and the 
separation processes for products were not difficult. Hydrolysis of hydroxide (127IQ2-P, 
5-Cl) and hydroxide (125IQ2-P, 5-Cl) by alkaline phosphatase (AP) expressing several 
tumor-cell lines in vitro as assessed by fluorescence microscopy and autoradiography. 
Cells were trypsinized, suspended in medium, and seeded onto glass slides; After an 
overnight incubation at 37°C, the medium was removed and the cells were re-incubated 
for up to 24 h with (127IQ2-P,5-Cl) (fluorescence microscope studies) or (125IQ2-P,5-
Cl)(autoradiography) (medium, pH 7.4). To ascertain the cell-mediated (AP) specificity 
of (125IQ2-P,5-Cl) hydrolysis. When tumor grow in the mouse muscle enough big, cut a 
piece of the mouse muscle with tumor and incubated in 125IQ2-P, 5-Cl, then took the 
picture from Fluorescence microscopy. You can see that there is a strong fluorescence 
in the tumor area, no fluorescence in the muscle area. 125IQ2-P, 5-Cl was only 
hydrolyzed by tumor. Cell experiments proves that 125,127IQ2-P,5-Cl was hydrolyzed 
by the tumor cell and produced a water insoluble and fluorescence 
substance,125,127IQ2-OH,5-Cl; and precipitate 125,127IQ2-P,5-Cl in the between the 
surface of tumor cell, the normal cell and tissues could not. So this is a hopeful 
approach of tumor-targeting radiopharmaceutical.  

 
MEDI 14 Synthesis, biological evaluation and docking studies inside PPAR alpha 
of resveratrol analogs  
Cassia S Mizuno, Agricultural Research Service, U.S Department of Agriculture, 
University Ave, University, MS 38677, Fax: 662-915-1035, cmizuno@olemiss.edu, 
Akshay Patny, Department of Medicinal Chemistry, University of Mississippi, Mitchell A. 
Avery, Medicinal Chemistry, University of Mississippi, Wallace H. Yokoyama, Western 
Regional Research Center, USDA ARS, and Agnes M. Rimando, USDA, ARS, Natural 
Products Utilization Research Unit  

Pterostilbene, a naturally occurring analog of resveratrol, showed PPAR alpha 
activation higher than ciprofibrate at 100µM. Thus natural and synthetic analogs of 
resveratrol were synthesized and their ability to activate PPAR alpha was investigated. 
Synthesis of the non natural analogs was accomplished through Wittig reaction and 
gave a mixture of cis and trans analogs in a range yield of 9-52%. Docking of 
resveratrol natural analogs was performed in PPAR alpha ligand-binding domain. The 
proposed binding pose of these compounds in PPAR alpha appeared similar for the 
active as well as the inactive compounds. In this work we also intend to present 



biological data and docking studies of the synthetic analogs of resveratrol that has 
already been initiated. Blueberry skins were fed to hypercholesterolemic hamsters and 
these animals showed lower levels of lipids compared to those fed ciprofibrate.  

 
MEDI 15 Identification of GSK625433: A novel clinical candidate for the treatment 
of hepatitis C  
David Haigh1, Elizabeth M. Amphlett2, Gianpaolo S. Bravi3, Helen Bright2, Victoria 
Chung2, C. Lynn Chambers1, Anne G. Cheasty4, Maire A. Convery3, Malcolm R. Ellis2, 
Rebecca Fenwick4, D. Fraser Gray2, C. David Hartley1, Peter D. Howes1, Richard L. 
Jarvest1, Katrina J. Medhurst1, Abdul Mehbob2, Debbie Mesogiti2, Fereshteh Mirzai2, 
Fabrizio Nerozzi1, Nigel R. Parry2, Neil Roughley4, Tadeusz Skarzynski3, Martin J. 
Slater1, Stephen A. Smith1, Richard Stocker1, Colin J. Theobald1, Pamela J. Thomas3, 
Pia A. Thommes2, James H. Thorpe3, Claire S. Wilkinson2, and Emily Williams2. (1) 
Department of Medicinal Chemistry, GlaxoSmithKline, Infectious Diseases Centre for 
Excellence in Drug Discovery, Medicines Research Centre, Gunnels Wood Road, 
Stevenage, SG1 2NY, United Kingdom, Fax: +44 2080 430887, 
david.z.haigh@gsk.com, (2) Department of Virology, GlaxoSmithKline, Infectious 
Diseases Centre for Excellence in Drug Discovery, (3) Department of Computational, 
Analytical and Structural Sciences, GlaxoSmithKline, Infectious Diseases Centre for 
Excellence in Drug Discovery, (4) Department of Drug Metabolism and 
Pharmacokinetics, GlaxoSmithKline, Infectious Diseases Centre for Excellence in Drug 
Discovery  

Hepatitis C is an infection of the liver caused by a positive single-stranded RNA virus 
(HCV) which affects 170 million people worldwide. It is responsible for 40-60% of all 
liver disease and is the major cause of liver transplants in the United States. The HCV 
NS5B gene encodes the viral RNA-dependent RNA polymerase which is essential for 
HCV replication. We have previously reported the identification of acylpyrrolidines as 
potent inhibitors of NS5B; however their activity is attenuated against genotype 1a. The 
design of improved broader-spectrum compounds, capable of effective inhibition of both 
genotypes 1b and 1a is desirable. An understanding of the binding site and genotype 
sequence differences was utilised to design compounds with greatly enhanced 
genotype 1a and 1b potency. Our studies led to the identification of GSK625433, a 
potent, homochiral inhibitor of these HCV genotypes in both enzyme and sub-genomic 
replicon cell-based assays. GSK625433 has a good pharmacokinetic profile in pre-
clinical animal species, enabling progression to clinical evaluation.  

 
MEDI 16 Identification and development of inhibitors of PI3K and related protein 
kinases for cancer treatment  
Michel Maira, Frederic Stauffer, Pascal Furet, Hans-Georg Capraro, Philipp Holzer, and 
Carlos Garcia-Echeverria, Oncology Research, Novartis Institutes for Biomedical 
Research, Basel 4002, Switzerland, Fax: 41 61 696 62 46  

The phosphatidylinositol-3-kinase/protein kinase B (PI3K/PKB) signaling pathway –also 
known as the survival or anti-apoptotic pathway– plays an important role in controlling 
cell growth, proliferation and survival. Whatever the mechanism, the prevalence of 
PI3K/PKB signaling abnormalities in human cancer cells has suggested the potential 



use of PI3K/PKB pathway modulators as novel targeted anticancer therapeutic agents. 
This oral presentation will detail our drug discovery approaches to block the PI3K/PKB 
signaling pathway in cancer cells. To this end, we have identified a clinical candidate 
which exhibits potent antiproliferative activity against a broad panel of tumor cell lines 
(IC50= 7 - 172 nM) by specifically blocking the biological function of PI3K signaling 
components (eg IC50= 10 ± 1 nM, p-PKB inhibition in U87MG cells). The activity of this 
compound in cellular settings translates well in in vivo models of human cancer. Thus, 
the compound was well tolerated and displayed disease statis or tumor regression when 
administered orally -25 to 50 mg/kg/day-, and enhanced the efficacy of other anticancer 
agents when used in in vivo combination studies (eg Temozolomide, U87MG sub-
cutaneous or intracranial xenografts). Ex-vivo PK/PD analyses of tumor tissues showed 
a time-dependent correlation between compound concentration and PI3K/PKB pathway 
inhibition.  

 
MEDI 17 Preclinical antitumor activity of BMS-690514, a panHER/VEGFR2 kinase 
inhibitor  
Ashvinikumar V. Gavai1, Ping Chen2, Derek Norris1, Brian E. Fink2, Harold Mastalerz1, 
Yufen Zhao1, Wen-Ching Han1, Guifen Zhang1, Walter Johnson1, Edward Ruediger1, 
Pierre Dextraze1, Jean-Paul Daris1, Soong-Hoon Kim1, Kenneth Leavitt1, Kyoung Kim1, 
Songfeng Lu1, Peter Zheng1, Arvind Mathur1, Dinesh Vyas1, John S. Tokarski3, Chiang 
Yu4, Simone Oppenheimer4, Hongjian Zhang5, Francis Lee4, Tai W. Wong4, and 
Gregory D. Vite1. (1) Discovery Chemistry, Bristol-Myers Squibb Pharmaceutical 
Research Institute, P. O. Box 4000, Princeton, NJ 08543-4000, Fax: 609-252-6601, 
ashvinikumar.gavai@bms.com, (2) Pharmaceutical Research Institute, Bristol-Myers 
Squibb, (3) Structural Biology and Modeling, Bristol-Myers Squibb Pharmaceutical 
Research Institute, (4) Oncology Drug Discovery, Bristol-Myers Squibb Pharmaceutical 
Research Institute, (5) Pharmaceutical Candidate Optimization, Bristol-Myers Squibb 
Pharmaceutical Research Institute  

HER1(EGFR) and HER2 (ErbB2) are cell-surface growth factor receptor tyrosine 
kinases that are known to play a crucial role as signal transducers and have been 
implicated in a number of cancers. Frequent co-expression of HER1 and HER2 in a 
variety of tumor types and their capacity to form heterodimers with other members of 
the EGFR family provide a strong rationale for simultaneous targeting of the two 
receptors. Tumor angiogenesis is regulated by VEGF, a mitogenic growth factor that 
signals through the VEGFR2 kinase on endothelial cells. This presentation will 
summarize efforts at Bristol-Myers Squibb on a series of pyrrolotriazine-based 
HER1/HER2 and VEGFR2 kinase inhibitors that culminated in identification of BMS-
690514 as the clinical candidate. BMS-690514 demonstrated antiproliferative activity 
against HER1 and/or HER2-overexpressing cell lines and inhibited the proliferation of 
VEGF-stimulated human umbilical vein endothelial cells. Structure-activity relationships 
will be described along with in vivo evaluation of the clinical candidate in relevant tumor 
xenograft models. BMS-690514 is currently in Phase I clinical trials for the treatment of 
cancer.  

 
 
 



MEDI 18 The discovery of MK-0812, a potent and selective CCR2 antagonist  
Lihu Yang, Richard X. Jiao, Chris Moyes, Greg Morriello, Gabor Butora, K. Shankaran, 
Alexander Pasternak, Steve Goble, Changyou Zhou, Malcolm MacCoss, Anne-Marie 
Cumiskey, Larry Peterson, Mike Forrest, Julia M. Ayala, Hong Jin, Julie DeMartino, and 
Sander G. Mills, Merck Research Laboratories, Rahway, NJ 07065-0900, Fax: 732 594 
3007, lihu_yang@merck.com  

Monocyte chemoattractant protein (MCP-1/CCL2) is a CC chemokine and binds to 
chemokine receptor 2 (CCR2), which is expressed on the majority of blood born 
monocytes. CCR2 antagonism has been suggested as a viable approach for the 
treatment of a variety of inflammatory and autoimmune diseases including rheumatoid 
arthritis, multiple sclerosis and atherosclerosis. The SAR evolution that led to the clinical 
candidate MK-0812 will be discussed. MK-0812 is a potent and selective CCR2 
antagonist with low nM affinity for CCR2 on human monocytes and low nM in the 
chemotaxis assay. It has good PK profiles in preclinical species and demonstrated 
efficacy in animal models.  

 
MEDI 19 Discovery of PF-184298, a dual serotonin/noradrenaline reuptake 
inhibitor  
Gavin A. Whitlock, Discovery Chemistry, Pfizer Global Research & Development, 
Ramsgate Road, Sandwich, United Kingdom, gavin.whitlock@pfizer.com, Florian 
Wakenhut, Discovery Chemistry, Pfizer Global R & D, Alan Stobie, Pfizer Global 
Research and Development, Sandwich Laboratories, Paul V. Fish, Discovery 
Chemistry, Pfizer Global Research and Development, Sandwich Laboratories, and M. 
Jonathan Fray, Pfizer Global Research and Development  

Stress urinary incontinence (SUI) is characterized by the involuntary loss of urine due to 
a sudden increase in intra-abdominal pressure (eg from coughing, sneezing or 
exercise). Inhibition of serotonin and noradrenaline reuptake (SNRI) has been shown to 
be an attractive dual pharmacology mechanism for the treatment of SUI.  

This presentation will highlight the SNRI medicinal chemistry program at Pfizer including 
optimization of potency, selectivity, P450 inhibition, CPY2D6 metabolism and 
pharmacokinetics, which led to the identification of the SNRI clinical development 
candidate PF-184298.  

The detailed in vitro, in vivo and human pharmacokinetic profile of PF-184298 will be 
presented.  

 
MEDI 20 Discovery of MK-0974: A potent, orally bioavailable calcitonin gene-
related peptide (CGRP) receptor antagonist for the treatment of migraine  
Daniel V. Paone1, Anthony Shaw1, Diem Nguyen1, Chris Burgey1, James Deng1, Craig 
Stump1, Amy Quigley1, Jane DeSolms1, Stefanie Kane2, Ken Koblan2, Rodney Bednar2, 
John Mallee2, Scott Mosser2, Chris Salvatore2, Daniel McMasters3, Jim Hershey4, Halea 
Corcoran4, Betsy Lyle4, Brad Wong5, Shane Roller5, Cindy Miller-Stein5, Janice Rowe5, 
Sean Yu5, Sam Graham1, Joseph Vacca1, and Theresa Williams1. (1) Department of 
Medicinal Chemistry, Merck Research Laboratories, WP14-2, 770 Sumneytown Pike, 



P.O. Box 4, West Point, PA 19486, Fax: 215-652-7310, daniel_paone@merck.com, (2) 
Pain Research, Merck Research Laboratories, (3) Molecular Systems, Merck Research 
Laboratories, (4) Molecular Endocrinology, Merck Research Laboratories, (5) Drug 
Metabolism, Merck Research Laboratories  

Calcitonin gene-related peptide (CGRP) is a 37 amino acid neuropeptide that is a potent 
vasodilator and has been implicated in the pathogenesis of migraine. Since CGRP 
receptor antagonists promote normalization of dilated blood vessels through a non-
vasoconstrictive mechanism, this class of compounds could prove effective in the relief 
of migraine without the adverse cardiovascular effects that are sometimes associated 
with existing therapies. Our research program targeted non-peptide, small molecule 
CGRP receptor antagonists with favorable pharmacokinetic profiles that would result in 
the first oral drug in this class. Core truncation of a high-throughput screening lead 
followed by extensive SAR studies provided potent derivatives with improved oral 
bioavailabilities. Further refinement resulted in MK-0974, ultimately providing the 
optimal blend of potency and pharmacokinetic profiles. This compound showed efficacy 
in a capsaicin-induced dermal vasodilation pharmacodynamic assay in rhesus, and is 
currently in clinical trials for the treatment of acute migraine. The synthetic chemistry 
developed to access these compounds will also be described.  

 
MEDI 21 Synthesis of 4',4'-C-diaminomethyl nucleoside derivative as a building 
block for constructing libraries via amide bond formation  
Chung-Shan Yu, Ren-Tsong Wang, Li-Wu Chiang, Kai Pei, Ho-Lien Huang, and Ming-
Hsun Lee, Department of Biomedical Engineering and Environmental Sciences, 
National Tsing-Hua University, No.101, sec. 2 Guang-Fu Road, Hsinchu 300, Taiwan, 
Fax: 886-3-5718649, csyu@mx.nthu.edu.tw  

Preparation of the 4',4'-C-diaminomethyl uridine analog starting from the commercial 
uridine via 4',4'-C-dihydroxymethyl uridine, 4',4'-C-bis-trifluoromethanesulfonyloxymethyl 
uridine, and 4',4'-C-diazidomethyl uridine in total 8 steps was achieved in 8% yield. 
Steric hindrance of 3'-O-TBDMS by 5'-O-triflate prevented the undesired ring closure 
which made the synthesis of target compound feasible. The compound libraries might 
be constructed from the diamino uridine analog with various carboxylic acids via amide 
bond formation in microtiter plate. Subsequent bioscreening could be performed in the 
same plate as well.  

 

 
 
 
 
 
 



MEDI 22 An improved method for synthesis of ceramide for constructing alpha-
galactosyl ceramide analogs  
Chung-Shan Yu, Chien-Hung Yeh, Li-Wu Chiang, Si-Der Pan, and Kai-Hsiang Chang, 
Department of Biomedical Engineering and Environmental Sciences, National Tsing-
Hua University, No.101, sec. 2 Guang-Fu Road, Hsinchu 300, Taiwan, Fax: 886-3-
5718649, csyu@mx.nthu.edu.tw  

As a member of glycosphingolipid family, alpha galactosyl ceramide has recently 
received great attention for its critical role in the mammalian immune system. A phase I 
clinical trial conducted by Nieda et al for treatment of 12 patients with metastatic 
malignancies reported that after receiving the dose of alpha-GalCer-pulsed dendritic 
cells, an increase in Serum IFN-gamma was observed. In spite of numerous synthetic 
routes to ceramide analogs, relatively rare reports of the direct coupling for the 
unprotected phytosphingosine with the activated palmitic acid via amide bond formation 
was available. This could be due to the incomplete removal of the impurities before 
coupling. Whereas both methods of utilizing HCl- and TFA-promoted ring cleavage have 
been documented, incomplete deprotection was observed for the case of HCl. 
Purification by HPLC using C-18 column coupled with refractive-index detector, the 
chromatogram indicated some impurities had not been removed during previous column 
chromatography. With the pure ceramides in hand, derivatization with amino group for 
constructing libraries could be realized.  

 

 
MEDI 23 Synthesis of rhamnosyl trisaccharide repeating unit to mimic the antigen 
determinant of Pseudomonas syringae lipopolysaccharide  
Chung-Shan Yu, Heng-Yen Wang, Li-Wu Chiang, Shao-Wei Chen, and Chen-Tze Pan, 
Department of Biomedical Engineering and Environmental Sciences, National Tsing-
Hua University, No.101, sec. 2 Guang-Fu Road, Hsinchu 300, Taiwan, Fax: 886-3-
5718649, csyu@mx.nthu.edu.tw  

The trisaccharide: 2,3,4-O-tribenzyl-alpha-L-rhamnosyl-(1/3)-4-O-acetyl-2-O-benzoyl-
(1/2)-4-O-acetyl-3-O-benzoyl-alpha-L-rhamnosyl-1-(4-tolyl)thio-alpha-L-
rhamnopyranoside was prepared from the thio sugar: 1-(4-tolyl)thio-alpha, beta-L-
rhamnopyranoside in the direction from nonreducing end to reducing end. The two 



acceptors possessing 2- and 3-OH groups for constructing the trisaccharide were 
obtained from a 2,3-benzylidine-protected thio sugar in a one-pot deprotection manner 
and the ratio was 1:2.5. As being the donors for glycosylation, the thio sugars of both 
mono- and di-saccharides were converted to trichloroacetimido rhamnosides. Through 
this chemoselective strategy, the trisaccharide were obtained and its remaining 
anomeric thio group for coupling with ceramide moieties and their bioassay are in 
progress.  

 

 
MEDI 24 Preparation and screening of novel inhibitors of MurG  
Amy E. Trunkfield and Timothy D. H. Bugg, Department of Chemistry, University of 
Warwick, Gibbet Hill Road, CV4 7AL Coventry, United Kingdom, 
A.E.Trunkfield@warwick.ac.uk  

The preparation of functionalised proline analogues to act as inhibitors of the bacterial 
peptidoglycan synthesising enzyme, translocase II (MurG), by mimicking the likely 
transition state is investigated. Since there are currently no synthetic substrate based 
inhibitors of MurG it is important to establish whether such compounds show interesting 
antibacterial activity. The potential inhibitors incorporate necessary hydrogen bond 
donors and acceptors which are hoped to satisfy essential interactions between the 
enzyme and the substrate. A library of compounds has been prepared with various 
functionalised proline analogues tethered to a uridine nucleotide via an amino acid 
linker. Screening of the compounds for activity as MurG inhibitors using a radiochemical 
assay is detailed.  

   

 

   



 
MEDI 25 Inhibitors for the aminoacyl tRNA: lipid 2 ligase MurM from S. 
pneumoniae  
Elena Cressina1, Timothy D. H. Bugg1, Adrian J. Lloyd2, Christopher Dowson2, and 
David Roper2. (1) Department of Chemistry, University of Warwick, Gibbett Hill Road, 
CV4 7AL Coventry, United Kingdom, E.Cressina@warwick.ac.uk, (2) Department of 
Biological Sciences, University of Warwick  

MurM, an enzyme involved in the biosynthesis of the peptidoglycan layer of penicillin 
resistant bacteria in S. pneumoniae, is essential for the development of beta-lactam 
resistance. Inhibitors of this enzyme would act potentially as antibiotics in synergy with 
the most common penicillins. MurM catalyses the transfer of an aminoacid (Ser or Ala) 
from an aminoacyl-tRNA to the peptidoglycan precursor Lipid 2. A library of 
phosphonate transition state analogues has been synthesised and tested for inhibitory 
activity on MurM using a radiochemical assay. Two compounds, showing ca. 35% 
inhibitory activity at 1mM concentration, are the first known inhibitors of the 
MurM/FemABX ligase family.  

 

   

 
MEDI 26 Total synthesis of IKD-8344  
Woo Han Kim, Department of Chemistry, Seoul National University, san 56-1, Shillim-
dong, Kwanak-gu, seoul 151-742, South Korea, asas1026@snu.ac.kr  

Total synthesis of IKD-8344 was accomplished employing Williamson ether synthesis, 
radical cyclization, and Yamaguchi lactonization. IKD-8344 is a novel 28-membered ring 
macrodiolide antibiotic from an unidentified alkalophilic Actinomycete, strain No. 8344, 
which exhibits potent anthelmintic activity against Trichinella spiralis and strong 
cytotoxicity against L5178Y mouse leukemia cells with IC50 of 0.54 ng/ml. More 
recently, it was also isolated from Streptomyces sp. A6792 and selective antifungal 
activities against the mycelial form of Candida albicans were noted.  

 
 
 
 
 
 
 
 
 



MEDI 27 Novel diphenyl ethers: Design, docking studies and inhibition of enoyl 
ACP reductase from Plasmodium falciparum and Escherichia coli and their 
structure activity relationship  
Gyanendra Kumar1, Manmohan Chhibber1, Prasanna Parasuraman1, Ramya T. N. 
Chakravarthy1, Namita Surolia2, and Avadhesha Surolia3. (1) Molecular Biophysics Unit, 
Indian Institute of Science, C. V. Raman Avenue, Bangalore 560012, India, Fax: 91-80-
23600535, gyan@mbu.iisc.ernet.in, (2) Molecular Biology and Genetics Unit, Jawaharlal 
Nehru Centre for Advanced Scientific Research, (3) National Institute of Immunology  

Malaria kills a million people annually. The indispensable enzyme, enoyl ACP reductase 
(ENR) has been proved as an important drug target not only for antimalarials but also 
for antibacterials. We designed some novel diphenyl ether inhibitors and determined 
their binding energies for this enzyme of Plasmodium falciparum using Autodock. Out of 
these, we synthesized the promising ones and tested them for their inhibitory activity 
against ENRs of P. falciparum as well as Escherichia coli. Some of these compounds 
showed inhibition of PfENR at nanomolar concentrations and that of EcENR at low 
micromolar. They also exhibited low micromolar potency against in vitro cultures of P. 
falciparum and E. coli. The study of structure-activity relationship of these compounds 
paves the way for further improvements in the design of diphenyl ethers with enhanced 
activity against purified enzyme and the pathogens.  

 
MEDI 28 Mechanism of antimicrobial peptides studied by controlling the topology 
of peptide assembly  
Anne W Young, Zhigang Liu, Chunhui Zhou, and Neville R Kallenbach, Department of 
Chemistry, New York University, Box # 29, Room 1001, 100 Washington Place East, 
New York, NY 10003, awy202@nyu.edu  

Antimicrobial peptides (AMPs) have been proposed as prospective antibiotic agents 
because their activity is rapid, broad spectrum and indifferent to multi-drug resistance 
that has developed against standard antibiotics. The mechanism by which AMPs act 
remains poorly defined however. It is essential to understand how peptides kill bacteria 
to fully exploit their use as antimicrobials. Proposed mechanisms postulate a barrel-
stave complex or a less specific “carpeting” model to account for the threshold 
concentration observed in many peptides. Either mechanism invokes an association of 
monomeric peptides before they lyse bacterial membranes. In this work we further 
investigate the mechanism of AMPs by taking advantage of multivalent designs to 
control the topology of assembled peptides. Based on our previous studies (Liu, et al, J. 
Med. Chem. 49(12):3436-9, 2006), we compare the antimicrobial activity of a variety of 
scaffolds that covalently link equivalent numbers of monomeric AMPs, to explore the 
role of topology in AMP action.  

 
 
 
 
 
 
 



MEDI 29 Molecular template for designing de novo antimicrobial peptide mimetics  
Chunhui Zhou, Zhigang Liu, Jaeki Min, Anne W Young, Young-Tae Chang, and Neville 
R Kallenbach, Department of Chemistry, New York University, Box #162, Room 1001, 
100 Washington Place East, New York, NY 10003, cz356@nyu.edu  

To overcome the obstacle of drug resistance among bacterial pathogens, antimicrobial 
peptides (AMPs) secreted by higher organisms have been extensively investigated as a 
potential source of new antibiotics. Recently, our group as well as other groups revealed 
some short AMPs (less than 10 AAs) with certain amino acids rich showed potent 
antibacterial activity (Liu, et al, J. Med. Chem. 49(12):3436-9, 2006). Based on previous 
study, we designed a molecular template based on triazine compounds, which mimic 
structural and chemical features of AMPs, to screen the selectivity of natural amino 
acids for a variety of bacteria. The antimicrobial activity is correlated with statistic results 
from database of AMPs, which can be applied to design de novo AMPs.  

 
MEDI 30 De novo multivalent antimicrobial peptides as therapeutics against 
multidrug-resistant bacterial strain  
Zhigang Liu, Chunhui Zhou, Anne W Young, and Neville R Kallenbach, Department of 
Chemistry, New York University, Rm 1001, 100 Washington Place East, New York, NY 
10003, zl264@nyu.edu, cz356@nyu.edu  

Antibacterial drug resistance is a critical issue in the treatment of infectious diseases 
with the increasing presence of multidrug-resistant bacteria strains. During the past two 
decades, antimicrobial host defense peptides (AMPs) have been shown to exhibit 
broad-spectrum activity against a wide range of microorganisms including Gram-
positive and Gram-negative bacteria, fungi and some viruses. Our previous studies (Liu, 
et al, J. Med. Chem. 49(12):3436-9, 2006) indicate that multivalent designs derived from 
AMPs can enhance the potency of monomeric peptides. However, the potential of 
multivalent AMPs for clinical applications has yet to be explored. In the present study, 
both antibacterial activity and cytotoxicity assays were carried out under physiological 
conditions to evaluate these new antibacterial agents.  

 
MEDI 31 Characterization of a small ribozyme with splicing activity: A step 
forward in the development of a molecular machine to treat pathogens  
Lorena B Harris and Scott O Rogers, Biological Science Department, Center of 
Biomolecular Sciences, Bowling Green State University, 217 Life Science Building, 
Bowling Green, OH 43403, Fax: 419-372-2024, lorenah@bgnet.bgsu.edu  

We report and characterize a minimal size group I intron, 68 nt in length, as a step 
forward in the development of a molecular machine with antibiotic activity to inhibit the 
pathogenesis of opportunistic pathogen in AIDS and immunosuppressed patients. This 
intron is located in the SSUrRNA of Phialophora species; antibiotics act in this subunit, 
probably interfering with particular folding of specific regions. This intron is 
characteristics of pathogens, and no homologous sequence has been found in humans, 
making it a possible candidate as molecular machine to inhibits pathogenesis at RNA 
level. The conserved region required for the intron to splice has lost most of the core 
region, but maintained the essential region. The structure and stabilization of the 



remaining core may be maintained by numerous tertiary interactions between the 
peripheral regions. Its characterization may be useful to develop a molecular machine 
with antibiotic activity, as agent to treat pathogens.  

 
MEDI 32 Annulation route to kinamycin precursors  
Yi Yuan, George A Kraus, and Andrew J. Schuster, Department of Chemistry, Iowa 
State University, Ames, IA 50011, Fax: 515-294-0105, yyuan@iastate.edu  

The benzofluorene unit is present in natural products such as the kinamycin antibiotics. 
A number of annulation strategies have been developed to construct this ring system. 
We have developed an annulation involving a nitromethyl benzoic acid ester and an 
unsaturated ketone. We will describe the optimization of this reaction and its application 
to the synthesis of kinamycin precursors.  

 

 
MEDI 33 Minor groove binding agents as antibacterials  
Sunil K. Vooturi, Department of Pharmaceutical sciences, Wayne State University, 259 
Mack avenue, Detroit, MI 48201, Fax: 313-577-2033, vooturi@wayne.edu, Chrissy 
Cheung, Antiinfectives Research Laboratory, Department of Pharmacy, Wayne State 
University, Michael Rybak, The antiinfective research laboratory, Department of 
Pharmcy, Wayne State University, and Jennifer. Baltz, Department of Biological 
Chemistry and Molecular Pharmacology, Harvard Medical School  

The enormous success of antibiotics is seriously threatened by the development of 
resistance to most of the drugs available in the market. Novel antibacterials are needed 
that are either less prone to bacterial resistance or directed toward novel biological 
targets. While many approved antibacterial drugs inhibit parts of the replication 
machinery, no examples exist that target DNA directly. Targeting bacterial DNA is 
promising as it would involve early steps in the cell proliferation and be less likely to 
lead to bacterial resistance than targeting enzymes. This approach, however would also 
require that bacterial DNA could be targeted preferentially over human DNA to minimize 
toxicity. Previously our lab has developed polyamide-based minor groove binding 
agents related to netropsin and distamycin as antibacterials against strains like MRSA 
and VRSA with MIC values from 8 to 16 ìM. It has been observed that, as the number of 
the pyrroles in the compound increased the binding affinity for DNA was increased. 
However, this was not reflected in the MIC values, due to poor transport. We 
hypothesized that increasing the hydrophobicity of the compound would increase the 
activity by increasing transport and provide additional binding affinity to DNA. A variety 
of compounds were prepared based upon our lead compound. As predicted, the new 
agents exhibited improved transport which was reflected in the 8 -16 fold improvement 
in the MIC values. Synthetic work towards the preparation of the new agents will be 
presented along with DNA binding data and the MIC values.  



 
MEDI 34 Substrate mimics as novel inhibitors of the PlsX/PlsY pathway in S. 
pneumoniae  
Kimberly D. Grimes, Department of Pharmaceutical Sciences, University of Tennessee 
Health Science Center, 847 Monroe Ave, Johnson 327, Memphis, TN 38163, Fax: 901-
448-6828, kgrimes@utmem.edu  

Phosphatidic acid is the key intermediate in the synthesis of bacterial membrane 
phospholipids. In E.coli, the first step of phosphatidic acid formation is acylation of 
glycerol 3- phosphate (G3P) by the acyltransferase, PlsB, using acyl CoA or acyl-ACP 
as the acyl carrier. For many years, it was unknown how gram (+)ve bacteria carried out 
this acylation, since many bacteria lacked the plsB gene or it was non-essential. PlsX 
and PlsY have recently been discovered as the two enzymes responsible for the initial 
acylation of G3P in gram (+)ve bacteria, such as S.pneumoniae, in which PlsX forms 
the activated monopalmitoyl phosphate from palmitoyl-ACP and orthophosphate, then 
PlsY transfers monopalmitoyl phosphate to the first position of G3P. The work herein 
describes the design, synthesis, and evaluation of stabilized product/substrate mimics 
that lead to the discovery of the first known inhibitors for the PlsX/PlsY system.  

 

 
MEDI 35 Cloning, expression, and characterization of a K. pneumoniae 
acetyltransferase involved in virulence  
Amy E. Zercher and Jennifer L. DuBois, Department of Chemistry and Biochemistry, 
University of Notre Dame, 267 Stepan Hall of Science, Notre Dame, IN 46556, Fax: 
574-631-6652, azercher@nd.edu  

Iron acquisition involves many discrete biochemical and in many cases enzymatic steps 
that are both critical for and specific to microbes, and therefore good antimicrobial 
targets. Increased resistance to existing antibiotics, coupled to growing demand for 
antimicrobial therapy, has generated a critical need for such new strategies for 
combating infectious disease. We are focusing on the IucB enzyme from a widespread 
hospital-associated pathogen, Klebsiella pneumoniae. IucB catalyzes the acetylation of 
N6-hydroxylysine in the second step of the production of the iron-chelating hydroxamate 
portion of aerobactin, a siderophore and virulence factor. Because N6-hydroxylysine N-
acetyltransferase is small and monofunctional, it is an ideal target for determining 
structure-activity relationships. We have cloned the IucB from the host's virulence 
plasmid and re-engineered it for protein expression. We report our efforts toward 
producing and characterizing the enzyme, with the long-term goal of developing it as an 
inhibition target for antimicrobials.  

 
 
 
 
 



MEDI 36 Novel preparation of nanosilver particles for bacteriostat drug and 
antimicrobial test  
Hai Feng1, Miao.D Wang1, and Zai.L Fu2. (1) College of pharmacy, zhejiang university 
of technology, zhaohui district, hangzhou 310014, China, Fax: 086-0571-88320320, 
fenghai289289@163.com, (2) College of Pharmacy, Zhejiang University of Technology  

That nano-silver was used as a broadspectrum bacteriostat drug. A novel preparation 
method was developed by using AgCl colloid to make nano-silver particles without 
complex organic ligand. First NaCl and AgNO3 solution were reacted at 50°C to get a 
10mg/ml AgCl colloid solution . Then 10ml AgCl solution was dropped into(0.5ml/min) 
90ml mixing solution which was composed of 1% PVP and certain amount of NaBH4 as 
reducing agent, and reacted for 1 h at 50°C. nano-silver particles were gotten by 
centrifuged the reacting solution then cleaned by water, Detected by XRD and TEM, it 
was found that these silver particles had narrow distribution (30-50nm), high purity and 
nearly spherical figure. Antimicrobial effects of the nano-silver on Escherichia 
coli,pseudomonas aeruginosa, staphylococcus aureate, Candida-albicans, and 
Pneumococcus were also investigated. The results showed that the nano-silver had a 
better bacteriostatic effect than those prepared with other methods, most of in 
perdurable bacteriostatic effect.  

 
MEDI 37 Screening of a peptide library for protein-protein interaction inhibitors of 
LpxA  
Nicole Ciminillo and Garry D. Dotson, Department of Medicinal Chemistry, University 
of Michigan, 428 Church St., Ann Arbor, MI 48109, niccim@umich.edu  

Lipid A is the hydrophobic anchor of lipopolysaccharide in the outer membrane of Gram-
negative bacteria, and is essential for bacterial growth and survival. Enzymes in the 
biosynthetic pathway of lipid A do not have any corresponding mammalian homologs, 
and therefore makes them excellent targets for the development of new antimicrobial 
agents. UDP-GlcNAc acyltransferase (LpxA) is an integral enzyme in Gram-negative 
bacteria and catalyzes the first step in lipid A biosynthesis by transferring a (R)-3-
hydroxyacyl moiety from acyl carrier protein (ACP) to the 3-OH of UDP-N-
acetylglucosamine. In order for catalysis to occur the acylated-ACP must bind to LpxA. 
We report herein, the development of a yeast two-hybrid system to screen a genetically 
encoded peptide library for peptides that bind to LpxA, and that may serve as potential 
protein-protein interaction inhibitors of the LpxA/ACP association.  

 
MEDI 38 Expression, purification, and characterization of Enterococcus faecalis 
phosphopantothenoylcysteine synthetase  
Jiangwei Yao and Garry D. Dotson, Department of Medicinal Chemistry, University of 
Michigan, 428 Church St., Ann Arbor, MI 48109, jiangwei@umich.edu  

Phosphopantothenoylcysteine synthetase (PPCS) is the second enzyme of the 
biosynthetic pathway involved in the conversion of pantothenate to coenzyme A, and 
has been touted as a possible target for the development of new antibiotics. PPCS 
synthesizes (R)-4'-phospho-N-pantothenoylcysteine from 4'-phosphopantothenate, 
cysteine, and either ATP or CTP depending on the species-specific PPCS. In this study, 



we have cloned the gene encoding PPCS (coaB) from a vancomycin resistant strain of 
E. faecalis and expressed it in E. coli. The PPCS from E. faecalis displays little similarity 
to previously characterized bacterial or mammalian orthologs. The purified PPCS has 
been characterized herein, as to its kinetic parameters and substrate specificity.  

 
MEDI 39 Synthesis and evaluation of catalytic intermediate-based inhibitors of 
phosphopantothenoylcysteine synthetase  
James Patrone and Garry D. Dotson, Department of Medicinal Chemistry, University of 
Michigan, 428 Church St., Ann Arbor, MI 48109, jamesdo@umich.edu  

Phosphopantothenoylcysteine synthetase (PPCS) is the second enzyme in coenzyme A 
biosynthesis from pantothenate. The enzyme catalyzes the amide bond formation 
between the carboxyl group of 4'-phosphopantothenate and the amino group of L-
cysteine to yield phosphopantothenoylcysteine. Bacterial PPCS uses cytidine 
triphosphate (CTP) to activate 4'-phosphopantothenate as an acyl cytidylate 
intermediate in this conversion as opposed to adenosine triphosphate in mammalian 
PPCS. Molecules designed to mimic the bacterial cytidylate-activated intermediate, with 
the internal mixed-anhydride linkage replaced with either a phosphodiester or a 
phosphothioester, have been synthesized and characterized as to their inhibitory 
properties pertaining to bacterial PPCS. These molecules exploit the differences 
between the bacterial and mammalian PPCS intermediate and cofactor and should lead 
to selective inhibition of bacterial PPCS. These features make these molecules 
attractive as possible lead inhibitors for the development of novel antimicrobial agents.  

 

 
MEDI 40 Structure activity relationship study of para-substituted phenol 
derivatives, with comparison of minimum inhibition concentration and zone of 
inhibition  
Jeffrey St. Denis1, Walter W. Steiner2, and Ronny Priefer1. (1) Department of 
Chemistry and Biochemistry, Niagara University, DePaul Hall 206, Niagara University, 
NY 14109, Fax: 716-286-8254, (2) Department of Biology, Niagara University  

Due to the increase in the number of pathogenic bacteria, novel compounds exhibiting 
antibiotic activity through the mechanism of non-specific membrane disruption are 
highly sought after. Phenol derivatives have shown activity against both gram-positive 
and gram-negative bacteria, but no comprehensive structure-activity-relationship (SAR) 



study has ever been reported. This work incorporates the values of pKa and log P to 
develop an equation for estimating antimicrobial activity of para-substituted phenol 
derivatives. By monitoring zone of inhibition at multiple phenol concentrations, the 
activity of the compound is determined (Activity = ZImax/KZImax/2) using the Prism 3 
(GraphPad Software, San Diego, California, USA) program. This determination of 
activity via zone of inhibition has also been compared to that of minimum inhibition 
concentration (MIC) procedure. A clear correlation has been observed for both pKa as 
well as log P with respect to activity.  

 
MEDI 41 Pseudans, a synthetic approach to HAQs found in Pseudomonas 
aeruginosa  
Wayne M. Stalick1, Robert V. Honeychuck2, Ramesh R. Pant3, and Magnus Rogers2. 
(1) Departrment of Chemistry and Physics, University of Central Missouri, Warrensburg, 
MO 64093, Fax: 660-543-4843, wstalick@cmsu.edu, (2) Department of Chemistry and 
Biochemistry, George Mason University, (3) Chemistry Division, Naval Research 
Laboratory  

The iron rich cells of Pseudomonas aeruginosa yielded two siderophores upon 
extraction. These were called Pseudan VII and Pseudan IX and their structures were 
determined to be 4-hydroxy-2-heptylquinoline and 4-hydroxy-2-nonylquinoline, 
respectively. The first of these compounds, Pseudan VII also has been reported to be 
the direct precursor of the “quorum sensing” PQS molecule; a compound that has been 
shown to be involved in intracellular communication. The object of this study is to 
synthesize a variety of Pseudans to discover their iron chelating ability and to find 
candidates to cure those who suffer from a biological iron imbalance. Three different 
pathways to the synthesis of the Pseudans were tried, a cyclization approach, a 
protecting group approach from the readily available 4-hydroxy-2-methylquinoline, and a 
novel dianion approach. These three synthetic pathways will be described in more detail 
and the available results of their iron chelating ability will be presented.  

 
MEDI 42 Systems biology solutions on bacterial infections: Optimization of the 
concentration of a generic quorum sensing inhibitor in Escherichia coli and 
Pseudomonas aeruginosa based on stochastic modeling  
Andres Fernando Gonzalez Barrios Sr., Chemical Engineering, University of 
Connecticut, 191 Auditorium road, Storrs, CT 06269, Fax: 860 4862959, 
abg03001@engr.uconn.edu, and Luke E. K. Achenie, Department of Chemical 
Engineering, University of Connecticut Storrs  

The treatment of bacterial infections has been targeted on bacterial growth by inhibiting 
translation of some genes which play a key aspect on duplication. Nevertheless, this 
strategy has leaded to the appearance of resistance due to the pressure exercised by 
those compounds. On the other hand bacteria has been shown to regulate the 
expression of some genes related to key factors related to virulence based on the cell 
density in a process coined quorum sensing. There exist several compounds that 
appear to inhibit infections while no affecting the growth justified by different 
mechanisms. For example, quorum-sensing antagonist (furanones) from the marine 
alga Delisea pulchra inhibits homoserine lactones quorum sensing based systems 



displacing the signal from the receptor and accelerating receptor turnover. Quorum-
sensing antagonist (5Z)-4-bromo-5-(bromomethylene)-3-butyl-2(5H)-furanone 
(furanone) from the marine alga Delisea pulchra inhibits biofilm formation in E. coli 
without inhibiting its growth. Here, we develop a simulated annealing algorithm in order 
to find the optimum concentration of a generic quorum sensing inhibitor in two different 
quorum sensing networks: E. coli and P. aeroginosa considering the stochastic factors 
in the gene expression. E. coli, whose autoinducer synthase is not induced by the 
presence of the signal requires a bigger amount of inhibitor, in the same initial 
conditions than P. aeruginosa, which signal synthesis, is self-induced. These results 
demonstrate that when using inhibitors of this kind, it is necessary to take in to account 
the topology of the network by stochastically modeling when the inhibitor is present, so 
it is possible to elucidated some intrinsic factors in the activation of the network that it 
would be difficult to predict otherwise.  

 
MEDI 43 Investigation of the methionine salvage pathway as a possible target for 
antimicrobial drugs  
Chelsea Anne Isom, Department of Chemistry, Boise State University, 1636 Martha 
#103, Boise, ID 83706, Chelseaisom@gmail.com  

Two enzymes involved in the salvage of methionine, Methylthioadenosine nucleosidase 
(MTAN) and Methylthioribose kinase (MTRK), are targets for antimicrobial drug 
development because they are unique to the bacterial pathway. This pathway allows the 
recycling of methionine from polyamine byproducts, MTA and S-adenosylhomocysteine 
(AdoHcy), and also leads to the production of a second quorum-sensing molecule, 
Autoinducer-2 (AI-2), which is used for bacterial intercellular communication. To study 
the importance of this pathway to the pathogen Klebsiella pneumoniae, genes for MTAN 
and MTRK were cloned, expressed, and recombinant enzymes purified to homogeneity. 
Enzyme kinetic analysis showed that rMTAN had a Km of 0.9 ìM for MTA and rMTRK 
had a Km of 19 ìM for MTR. Transition state inhibitors of rMTAN demonstrated Ki and 
Ki* values in the picomolar range. The inhibitors also decrease biofilm formation, AI-2 
production, and delayed growth, underscoring their potential as antibiotics with novel 
mechanisms of action.  

 
MEDI 44 Chemical and antimicrobial properties of anise essential oil  
Ezekeil H. Hudson II, Brooke Woodard, Kristina Casmire, Fawzia Abdel-Rahman, 
Wenlou Zhang, and Mahmoud A. Saleh, Department of Chemistry, Texas Southern 
University, 3100 Cleburne, Houston, TX 77004, Fax: 713-313-7824, zekehud@aol.com  

By means of biological assays, chromatography and spectrometry, the antimicrobial 
efforts of the essential oil from the seeds of anise, Pimpinella anisum can be assessed 
as well as the identification of other principle agents accountable in aiding this process. 
The essential oil from anise Pimpinella species was analyzed by gas chromatography–
mass spectrometry (GC–MS), ultraviolet-visible spectroscopy (UV/VIS), bioautography, 
high performance liquid chromatography (HPLC) and HPTLC techniques. Bioassay of 
the crude essential oil of the anise oil (Pimpinella anisum), showed significant 
antimicrobial activity against wide varieties of bacteria and fungi. Observation of this 
compound identifies momentous qualitative and quantitative diversity in the sample. 



Pimpinella essential oil was characterized as having trans-anethole present in at least 
92% of the total, clearly noting this to be the main component of the fruit's essential oil. 
Minor amounts of three other phenylpropanoids could also be detected: cis anethole, 
pseudoisoeugenol-2-methylbutyrate, and epoxypseudoisoeugenol-2-methylbuytrate. 
TLC bioautography revealed that antimicrobial activity is associated with the major 
component of the oil, which was identified as anethole. Trace amounts of linalool 
estrogole, alpha-terpineol, cis-anethole, and anisealdehyde were also present 
components in the GCMS of anise oil. Chemistry, spectroscopy and biological activities 
of the anise essential oil will be presented in the poster.  

 
MEDI 45 Chemical and antimicrobial properties of Chinese star anise essential oil  
Kristina Casmire, Brooke Woodard, Ezekeil H. Hudson II, Fawzia Abdel-Rahman, 
Wenlou Zhang, and Mahmoud A. Saleh, Department of Chemistry, Texas Southern 
University, 3100 Cleburne, Houston, TX 77004, Fax: 713-313-7824, 
k_kashmere_2002@yahoo.com  

Throughout this investigation, a systematic methodology for an effective and consistent 
analysis of Chinese star anise (Illicium verum Hook. F.) is utilized and authenticated for 
components of its antibacterial diversity. A joint approach of high performance thin layer 
chromatography (HPTLC) and high performance liquid chromatography (HPLC) was 
exercised for differentiation of star anise. The essential oil of star anise was also 
evaluated by bioautography, ultraviolet-visible spectroscopy (UV/VIS), and gas 
chromatography–mass spectrometry (GC–MS). Bioassay of crude essential oil of the 
Chinese star anise, showed significant antimicrobial activity against wide varieties of 
bacteria and fungi. Illicium essential oils were characterized as having trans-anethole 
present in subsequent amounts clearly noting this to be the main component of the 
fruit's essential oil. Illicium is rich in prenylated C6-C3 compounds (phenylpropanoid), 
neolignans, and sesquiterpenes, in addition to several common flavanoids, 
diterpenoids, and triterpenoids. TLC bioautography revealed that antimicrobial activity is 
associated with the major component of the oil, which was identified as anethole. Trace 
amounts of linalool estrogole, alpha-terpineol, cis-anethole, and anisealdehyde were 
also present components in the GCMS of star anise oil. Chemistry, spectroscopy and 
biological activities of the anise essential oil will be presented in the poster.  

 
MEDI 46 Synthesis and potency of PA-824 and metronidazole analogs as probes 
for anaerobic vs. aerobic activity against mycobacterium tuberculosis  
Pilho Kim, Ujjini Manjunatha, Clifton E. Barry III, and Cynthia S. Dowd, Tuberculosis 
Research Section, NIAID, NIH, 33 North Drive, Building 33, Room 2W20, MSC 3206, 
Bethesda, MD 20892, Fax: 301-402-0993, pkim@niaid.nih.gov  

One of the biggest challenges in tuberculosis (TB), caused by Mycobacterium 
tuberculosis, is the treatment of latent TB. One of the major hypotheses relating to TB 
chemotherapy is that TB in the latent state are in an anaerobic environment. Thus, an 
anaerobically-active agent could be effective against latent TB. Several nitroimidazoles 
are known to have antitubercular activity, such as metronidazole (MET), CGI-17341, 
and PA-824. PA-824 is currently at the end of Phase I clinical trials as an antitubercular 
agent. PA-824 is known to be active against both aerobic and anaerobic M. 



tuberculosis, while MET has only anaerobic activity. To understand the structural 
determinants of aerobic versus anaerobic activity within this compound class, we have 
synthesized PA-824 and MET analogues and measured their activity in both aerobic 
and anaerobic assays. We have used this information to formulate structure-activity 
relationships describing the antitubercular activities of these molecules against each 
population of bacteria.  

 
MEDI 47 Small molecule inhibitors of mycothiol production from mycobacterium 
tuberculosis  
Belhu B. Metaferia, Syed Shahzad ul Hussan, and Carole A. Bewley, Laboratory of 
Bioorganic Chemistry, National Institute of Diabetes and Digestive and Kidney 
Diseases, NIH, 9000 Rockville Pike, Bldg. 8-1A02, Bethesda, MD 20892, Fax: 301-402-
0008, belhum@intra.niddk.nih.gov  

In recent years, the biosynthetic pathway that produces mycothiol (MSH, 1) from 
Mycobacterium tuberculosis (MTb) has become a subject of several investigations. This 
is due to its potential as an attractive target in the discovery of drugs for the treatment of 
tuberculosis. In this context, our laboratory is engaged in the design and synthesis of 
both natural product-inspired and substrate-mimic inhibitors of enzymes that are key in 
the the biosynthesis of mycothiol. In this presentation, the design, synthesis and 
molecular modeling of these inhibitors will be discussed.  

 

 
MEDI 48 Synthesis and antimycobacterial activity of 4-(5-substituted-1,3,4-
oxadiazol-2-yl)pyridines  
Gabriel Navarrete-Vazquez1, Gloria Molina-Salínas2, Zetel Vahi Duarte-Fajardo1, 
Javier Vargas-Villarreal2, Francisco González-Salazar2, Hugo Tlahuext3, Salvador Said-
Fernández2, and Samuel Estrada-Soto4. (1) Facultad de Farmacia, Universidad 
Autonoma del Estado de Morelos, Av. Universidad 1001, Chamilpa, Cuernavaca, 
Morelos 62210, Mexico, Fax: (+52) 777 3297089, gabriel_navarrete@uaem.mx, (2) 
División de Biología Celular y Molecular, Centro de Investigación Biomédica del 
Noroeste, IMSS, (3) Centro de Investigaciones Quimicas, Universidad Autonoma del 
Estado de Morelos, (4) Pharmacognosy and Natural Products Department, Facultad de 
Farmacia, Universidad Autonoma del Estado de Morelos  

4-(5-substituted-1,3,4-oxadiazol-2-yl)pyridine derivatives 1—12 were synthesized and 
evaluated for their in vitro antimycobacterial activity. Some compounds showed an 
interesting activity against strain of Mycobacterium tuberculosis H37Rv and five clinical 
isolates (resistant strains, MDR-TB). Compound 4 was 253 times more active than 
isoniazid, and 1351 times more active than rifampycin against CIBIN 650 MDR-TB 



strain. Compound 5 was 142 and 766 times more active, than the parent drugs 
respectively.  

 

 
MEDI 49 Inhibitors of Trypanosoma cruzi DHFR: Potential chemotherapeutic 
agents for Chaga's disease  
Bidhan A Shinkre1, Olga Senkovich2, Amar Desai3, Sadanandan E. Velu1, and 
Debasish Chattopadhyay4. (1) Department of Chemistry, University of Alabama at 
Birmingham, 901, 14th Street South, Birmingham, AL 35294, (2) Center for Biophysical 
Sciences and Engineering, University of Alabama at Birmingham, (3) Department of 
Chemistry, Kenyon College, (4) Department of Medicine, University of Alabama at 
Birmingham  

Chaga's disease is a serious health problem in Latin America. Trypanosoma cruzi, a 
protozoan parasite, is the causative agent for this disease. Two treatments currently 
available for Chaga's disease are ineffective against the chronic phase of the disease 
and suffer from toxic side effects. Developing chemotherapy for Chaga's disease is a 
high priority. The enzyme dihydrofolate reductase (DHFR) catalyzes the reduction of 
folate to dihydrofolate (DHF) and DHF to tetrahydrofolate (THF) by use of the cofactor 
NADPH. The methylenated form of THF serves as a carbon donor for the synthesis of 
thymidylic acid in a reaction catalyzed by thymidylate synthase (TS). As thymidylic acid 
is essential for DNA synthesis, inhibiting the function of DHFR can stop the production 
of thymidylic acid there by causing cell death. Thus, T. cruzi DHFR is an attractive 
target for the development of chemotherapeutic agents against Chaga's disease. We 
have recently reported the lipophilic antifolate trimetrexate (TMQ) as an effective T. 
cruzi DHFR inhibitor. However, TMQ is also an inhibitor of human DHFR-TS. Attempts 
are being made to develop more selective inhibitors of T. cruzi DHFR. In order to help 
us with the structure based design of inhibitors, we have obtained the high resolution 
crystal structure of T. cruzi DHFR. Structural information of the enzyme active site is 
utilized to guide the design of new inhibitors. Synthesis, biological evaluation and co-
crystal structure of one of the inhibitors will be presented.  

 
MEDI 50 DNA binding properties of antiparasitic agents  
Binh Nguyen, Farial A. Tanious, Arvind Kumar, David W. Boykin, and W. David Wilson, 
Department of Chemistry, Georgia State University, Atlanta, GA 30303, 
chebkn@langate.gsu.edu  

Several diamidine anti-parasitic drugs can form complexes in the DNA minor groove 
with different ratios depending on the DNA sequences. While generally maintaining a 1 
to 1 complex with 4 to 6 consecutive A/T base pairs, some of the ligands form strong, 
cooperative 2 to 1 complexes with specific DNA sites containing G-C base pairs. The 



energetic differences of these monomeric and dimeric complexes were investigated with 
spectroscopic, calorimetric and biosensor techniques. In general, while many 
monomeric complexes have entropy driven interactions with DNA, larger heat releases 
and enthalpy driven complex formation are often associated with the dimeric 
complexes. This is attributed to the sequence and hydration differences between A/T 
and G/C base pairs as well as the stacking orientation of the ligands. These results 
provide important information for understanding the sequence dependent variation in 
DNA binding energetics and biological activities.  

 
MEDI 51 Development of Quantitative Structure-Activity Relationship (QSAR) 
models for a series of isoflavones as novel antigiardial agents  
Nakul S. Telang, Prasenjit Mukherjee, and Mitchell A. Avery, Department of Medicinal 
Chemistry and Laboratory for Applied Drug Design and Synthesis, University of 
Mississippi, 417 Faser Hall, University, MS 38677, Fax: 662-915-5638, 
ntelang@olemiss.edu  
Giardiasis has been identified as the major cause of the most frequent waterborne 
outbreaks infecting 20 – 30% of the population in developing countries. In the search to 
discover a novel and effective lead for the treatment of giardiasis, a library of isoflavone 
derivatives was synthesized by solid phase parallel synthesis using Automated Trident 
Synthesizer® and biologically evaluated for antigiardial activity.  

To further understand the structure activity /property relationships within this series of 
derivatives a series of 3D and 2D computational models were developed. 
Pharmacophore models were generated using Catalyst 4.10 focusing on the 
identification of key structural features essential for activity. Comparative Molecular 
Field Analysis (CoMFA) and Comparative molecular similarity analysis (CoMSIA) were 
carried out as supplementary studies to elucidate the effects of the substituent groups 
on antigiardial activity. Overall inferences gained from these studies would help in the 
development of structurally diverse compounds with desired activity and 
pharmacokinetic profile.    

 
MEDI 52 Design, synthesis, and biological evaluation of tetramic acids as 
antibacterial agents  
Raghunandan Yendapally, Elizabeth I. Carson, Robin E. B. Lee, and Richard E Lee, 
Department of Pharmaceutical Sciences, The University of Tennessee Health Science 
Center, 847 Monroe Ave Rm327, Memphis, TN 38163, Fax: 901-448-6828, 
ryendapa@utmem.edu  

Tetramic acid is a key component of various natural products such as reutericyclin, 
streptolydigin, erythroskyrine and PF1052, all of which exhibit antibacterial activity. In 
order to expand the structure activity relationship studies of this class, tetramic acids 
with a variety of different substituents have been synthesized and evaluated for their 
antibacterial properties. In this current study a series of 3-cyano tetramic acids (1), N-
substituted 3-cyano tetramic acids (2), and N-substituted 3-acyl tetramic acids (3) have 
been successfully synthesized using a solid supported reagent and tested for their 
ability to inhibit bacterial growth. Some of these compounds exhibited good in vitro 



antitubercular activity with a clear structure activity relationship for substitutions to the 
tetramic acid core.  

 

 
MEDI 53 Structure-activity relationships of novel pyrimidine derivatives as 
Plasmodial ODCase inhibitors  
Angelica M. Bello1, Ewa Poduch1, Ian Crandall2, Lianhu Wei3, Kevin C Kain2, Emil F. 
Pai4, and Lakshmi P. Kotra5. (1) Toronto General Research Institute, University Health 
Network, Toronto Medical Discoveries Tower, #5-356, 101 College Street, Toronto, ON 
M5G 1L7, Canada, abello@uhnres.utoronto.ca, (2) Division of Infectious Diseases, 
UHN-Toronto General Hospital and the University of Toronto, (3) Toronto Medical 
Discoveries Tower, #5-356, University of Toronto and University Health Network, (4) 
Departments of Medical Biophysics, Biochemistry and Molecular & Medical Genetics 
and Division of Molecular & Structural Biology, University of Toronto & Ontario Cancer 
Institute, (5) Toronto General Research Institute and Departments of Pharmaceutical 
Sciences, and Chemistry, University Health Network and University of Toronto  

Orotidine monophosphate decarboxylase (ODCase) catalyzes decarboxylation of 
orotidine monophosphate to form uridine monophosphate in the last step of the de novo 
biosynthesis of UMP. ODCase is crucial in the biosynthesis of the pyrimidine 
nucleotides and therefore in the synthesis of the nucleic acids. This enzyme has 
generated much interest recently as a target in the treatment of viral diseases, cancer 
and malaria. Specifically, it is known that ODCase is an essential enzyme in plasmodia 
thus its inhibition impairs the survival of the parasite. Novel inhibitors of ODCase were 
evaluated against ODCase originating from two species of Plasmodia genus, namely 
Plasmodium falciparum and Plasmodium vivax. Inhibitory profiles of several C6 
substituted uridine nucleosides as ODCase inhibitors. These substitutions are small in 
size with specific structural and electrostatic characteristics, designed to probe the 
mechanism of decarboxylation of ODCase. Results and structure-activity relationship 
relations of these novel inhibitors of ODCase will be presented.  

 
MEDI 54 Characterization of novel inhibitors of orotidine 5'-monophosphate 
decarboxylase (ODCase) using isothermal calorimetry  
Ewa Poduch1, Angelica M. Bello1, Masahiro Fujihashi2, Emil F. Pai3, and Lakshmi P. 
Kotra4. (1) Toronto General Research Institute, University Health Network, Toronto 
Medical Discoveries Tower, #5-356, 101 College Street, Toronto, ON M5G 1L7, 
Canada, epoduch@uhnres.utoronto.ca, (2) Graduate School of Science, Kyoto 
University, (3) Departments of Medical Biophysics, Biochemistry and Molecular & 
Medical Genetics and Division of Molecular & Structural Biology, University of Toronto & 
Ontario Cancer Institute, (4) Toronto General Research Institute and Departments of 
Pharmaceutical Sciences, and Chemistry, University Health Network and University of 



Toronto, Center for Molecular Design and Preformulations, TMDT #5-356, 101 College 
Street, Toronto, ON M5G 1L7, Canada, Fax: 416-581-7621, lkotra@uhnres.utoronto.ca  

ODCase catalyzes the decarboxylation of orotidine monophosphate generating uridine 
monophosphate. This enzyme is present in almost every species except in viruses. 
Novel ODCase inhibitors including 6-amino and 6-cyano derivatives of UMP were 
designed. A new enzyme assay method using isothermal titration calorimetry (ITC) was 
developed to investigate the enzyme kinetics and inhibition of ODCase. The reaction 
rates were monitored by following the heat exchange during the decarboxylation 
reaction of orotidine monophosphate. Kinetic parameters were determined for the 
decarboxylation of the substrate by ODCase (M. thermoautotrophicum) as well as 
various inhibitory constants were derived for competitive inhibitors as well as potent, 
tight-binding inhibitors. Here we reveal novel inhibitors of ODCase and a novel method 
of using isothermal calorimetry for enzyme inhibition studies.  

 
MEDI 55 Covalent inhibitor of orotidine 5'-monophosphate decarboxylase with 
antimalarial activity  
Angelica M. Bello1, Ewa Poduch1, Masahiro Fujihashi2, Yan Li3, Ian Crandall4, Ping I 
Lee3, Kevin C Kain4, Emil F. Pai5, and Lakshmi P. Kotra6. (1) Toronto General 
Research Institute, University Health Network, Toronto Medical Discoveries Tower, #5-
356, 101 College Street, Toronto, ON M5G 1L7, Canada, abello@uhnres.utoronto.ca, 
(2) Graduate School of Science, Kyoto University, (3) Leslie Dan Faculty of Pharmacy, 
University of Toronto, (4) Division of Infectious Diseases, UHN-Toronto General 
Hospital and the University of Toronto, (5) Departments of Medical Biophysics, 
Biochemistry and Molecular & Medical Genetics and Division of Molecular & Structural 
Biology, University of Toronto & Ontario Cancer Institute, (6) Toronto General Research 
Institute and Departments of Pharmaceutical Sciences, and Chemistry, University 
Health Network and University of Toronto, Center for Molecular Design and 
Preformulations, TMDT #5-356, 101 College Street, Toronto, ON M5G 1L7, Canada, 
Fax: 416-581-7621, lkotra@uhnres.utoronto.ca  

Orotidine 5'-monophosphate decarboxylase (ODCase) catalyzes the decarboxylation of 
orotidine 5'-monophosphate into UMP without any covalent intermediates. Examination 
of its 3D structure revealed that the active site residues in ODCase interact via an 
extensive hydrogen bonding network. We discovered that a novel inhibitor, 6-
iodouridine 5'-monophosphate (6-iodo-UMP) irreversibly inhibited the catalytic activity of 
ODCase. Further investigation using mass spectral analyses of the enzyme-inhibitor 
complex confirmed the covalent attachment of the inhibitor to ODCase accompanied by 
the loss of two protons and the iodo moiety. X-ray crystal structure of the complex of the 
inhibitor and ODCase showed the covalency with the active site Lys-42 residue. 6-
Iodouridine, the nucleoside form of 6-iodo-UMP, exhibited potent antiplasmodial 
activities against P. falciparum ItG and 3D7 isolates. 6-Iodouridine 5'-monophosphate is 
a novel covalent inhibitor of ODCase and its nucleoside analog paves the way to a new 
class of inhibitors against malaria.  

 
 
 



MEDI 56 Synthesis of cyclic disulfides as possible antimalarial agents  
Sandraliz Espinosa1, Glenn A. McConkey2, Timo Heikkilä2, and Cornelis P. Vlaar1. (1) 
School of Pharmacy, University of Puerto Rico, PO Box 365067, San Juan, PR 00936, 
Fax: 787-767-2796, (2) Faculty of Biological Sciences, University of Leeds, Clarendon 
Way, Leeds LS2 9JT, United Kingdom  

Dihydroorotate Dehydrogenase (DHODH) is a key enzyme in the biosynthesis of 
pyrimidines. DHODH has been shown to be valuable target to halt cell proliferation. 
Since proliferating cells have a high demand for nucleotides, inhibition of the enzyme 
halts this process. Recently, the crystal structures of both human and Plasmodium 
falciparum DHODH have been revealed. An interesting feature is the presence of two 
cysteine residues in the active site of PfDHODH, but not in HsDHODH. We explored 
this difference via the design of inhibitors that potentially can bind covalently to these 
two residues. Several compounds containing cyclic disulfide bonds that possibly can 
exchange with the cysteine residues have been synthesized and show inhibitory activity 
of the PfDHODH enzyme at low µM concentrations, while having no activity at 
HsDHODH. The synthesis and biological activity of these molecules will be described. 
Supported by: NIH/MBRS S06GM08224 and RCMI #G12RR03051.  

 
MEDI 57 The synthesis of novel 5- and 6-substituted quinazoline antimalarial 
compounds  
Valerie E. Kokai, Department of Chemistry, Westminster College, New Wilmington, PA 
16172, kokaive@westminster.edu, and Tirayut Vilaivan, Organic Synthesis Research 
Unit, Chulalongkorn University  

2,4-Diaminoquinazoline compounds were designed and synthesized as potential 
inhibitors of dihydrofolate reductase (DHFR) in Plasmodium falciparum. Two synthetic 
routes for the synthesis of a 5-substituted quinazoline compound were assessed for 
efficiency. Through replicate trials of both routes, it was determined that the three step 
synthesis reported by Padungros was more efficient. A new potential DHFR inhibitor, 5-
[3-(4-chloro-phenoxy)-propoxy]-quinazoline-2,4-diamine, had been successfully 
synthesized by this route.  

 
MEDI 58 New analogs of the natural antifungals cleistopholine and sampangine  
Olivier Marcq, Chemistry Department - Beeghly Bldg, American University, 4400 
Massachusetts Avenue, NW, Washington, DC 20016, Fax: 845-602-4350, 
marcqo@wyeth.com, Deepak Sail, Chemistry Department - Beegly Building, American 
University, 4400, Massachusetts Ave NW, Washington, DC 20016, Fax: 202-885-1752, 
deepak.sail@gmail.com, and Neeraj Chauhan, Microbiology & Immunology, 
Georgetown University Medical Center  

Many of the pathogens infecting immunocompromised patients, such as C. albicans, A. 
fumigatus and C. neoformans have developed resistance to the currently available 
antifungal drugs. The demand for new ways of treating such fungal infections results in 
a search for novel approaches. Cleistopholine and Sampangine have shown good in 
vitro activity against many fungal pathogens. The lack of in vivo activity could be due to 
their limited bioavailability. Starting from 1,4-dimethoxynaphtalene and 2,5-



dimethoxybenzaldehyde we synthesized a library of analogs of Cleistopholine and 
Sampangine aimed at delaying metabolism. Preliminary data indicate that the new 
analogs synthesized show in vitro activity against the above-mentioned pathogens with 
MIC levels below 10µg/mL.  

The synthesis of these new analogs and the antimicrobial assay data will be presented  

 
MEDI 59 Design, synthesis and evaluation of 1-(D-ribityl)-1,7-dihydro-
pyrazolo[3,4-d]pyrimidine-4,6-diones bearing alkyl phosphate substituents as 
inhibitors of lumazine synthase  
Yanlei Zhang1, Adelbert Bacher2, Markus Fisher2, Boris Illarionov2, and Mark 
Cushman1. (1) Department of Medicinal Chemistry and Molecular Pharmacology and 
the Purdue Cancer Center, School of Pharmacy and Pharmacacuetical Sciences, 
Purdue University, West Lafayette, IN 47907, zhang122@purdue.edu, (2) Lehrstühl für 
Organische Chemie und Biochemie, Technische Universität München  

Two coenzymes, FAD (flavin adenine dinucleotide) and FMN (flavin mononucleotide), 
derived from riboflavin (4) are critical for the metabolism of carbohydrates, fats and 
proteins. Humans obtain riboflavin from exogenous sources, while bacteria, yeast and 
plant depend on endogenous biosynthesis. Riboflavin synthase and lumazine synthase 
catalyze the last two steps in the biosynthesis pathway of riboflavin. Therefore, the 
design and synthesis of inhibitors of riboflavin biosynthetic enzymes could be a new 
strategy for the chemotherapy of bacterial infections. To obtain structural probes and 
inhibitors of lumazine synthase, many metabolically stable compounds have been 
synthesized and studied. Among them, ribityldihydropurinetrione (5) has very good 
activity on Mycobacterium tuberculosis lumazine synthase (Ki = 9.1 + 0.6 µM). Based 
on this structure and its binding mode with lumazine synthase, we designed and 
synthesized three ribityldihydropyrazolopyrimidinediones bearing alkyl phosphate 
substituents (6, 7 and 8). They bind to both the phosphate binding site and lumazine 
binding site of lumazine synthase to achieve nanomolar potency. They were also found 
to be very effective inhibitors to Schizosaccharomyces pombe lumazine synthase.  

 

 



MEDI 60 Synthesis and antifungal activities of modified fluconazole derivatives  
Nguyen H. Nam, Soroush Sardari, and Keykavous Parang, Department of Biomedical 
and Pharmaceutical Sciences, University of Rhode Island, 41 Lower College Road, 
Kingston, RI 02881, Fax: 401-874-5787, nhnam@hotmail.com, kparang@uri.edu  

Fluconazole is an orally effective azole-based antifungal drug. We investigated whether 
the replacement of hydroxyl group of fluconazole with other moieties (e.g., -Br, -Cl, -SH, 
-N3, or -CN) can improve the antifungal activities of the drug. The conversion of hydroxyl 
group to chloride and bromide was accomplished with the reaction of fluconazole with 
thionyl chloride and thionyl bromide, respectively. The bromo-substituted analog was 
subjected to reactions with anhydrous stannous chloride and trimethylsilyl azide or 
trimethylsilily cyanide to afford the azido-substituted or cyano-substituted compounds, 
respectively. The bromo-substituted analog was reacted with sodium sulfide to yield 1,3-
bis(lH-1,2,4-triazol-1-yl)-2-(2,4-difluorophenyl)-propan-2-thiol. In general, all the 
compounds were less potent than fluconazole against Candida albicans ATCC 14053, 
Cryptococcus neoformans ATCC 66031, and Aspergilus niger ATCC 16404. For 
example, the azido-substituted analog and fluconazole showed MIC values of 57.6 µM 
and 7.7 µM against C. neoformans, respectively. These data suggest that the presence 
of the hydroxyl group in fluconazole is critical for generating maximal antifungal 
activities.  

 

 
MEDI 61 Optimizing the synthesis of N-methanocarbathymidine, a potent and 
selective antiviral agent  
Victor E. Marquez, Laboratory of Medicinal Chemistry, National Cancer Institute at 
Frederick, National Institutes of Health, 376 Boyles St., Fax: 301-846-6033, 
marquezv@dc37a.nci.nih.gov, and Olaf R. Ludek, Laborarory of Medicinal Chemistry, 
National Cancer Institute at Frederick, National Institutes of Health, 376 Boyle Street, 
Fax: 301-846-6033, oludek@ncifcrf.gov  

North-methanocarbathymidine (N-MCT) is a carbocyclic thymidine analog, based on a 
bicyclo[3.1.0]hexane template locked in the northern conformation. Nucleosides based 
on this scaffold were originally introduced to investigate the conformational preferences 
of kinases and polymerases. However, some conformationally restricted nucleosides 
also showed interesting antiviral properties. Among these, N-MCT was found to exhibit 
greater antiherpetic activity against herpes virus types 1 (HSV-1), 2 (HSV-2) and 



Kaposi's sarcoma-associated herpesvirus (KSHV) than the reference compounds 
acyclovir and gancyclovir. In our search for a convenient and economic route for the 
large scale synthesis of N-MCT, we decided to investigate different strategies for 
introducing the heterocyclic base into the carbocyclic moiety. In a convergent approach, 
the heterocycle was coupled directly to an activated carbocyclic glycon, leading to a 
mixture of N- and O-alkylated isomers. In a more selective, but lengthier linear strategy, 
the base was constructed in a stepwise manner from a previously formed carbocyclic 
amine.  

 

 
MEDI 62 Synthesis and evaluation of a group of selective inhibitors of Ebola cell 
entry  
Maria V. Yermolina1, Jizhen Wang2, Duncan J. Wardrop1, and Lijun Wang2. (1) 
Department of Chemistry, University of Illinois at Chicago, 845 West Taylor Street, 
Room 4500, Chicago, IL 60607-7061, Fax: 312-996-0431, myermo1@uic.edu, (2) 
Department of Microbiology & Immunology, University of Illinois at Chicago  

Although there has been considerable progress towards the production of viable 
vaccines for the prophylaxis of Ebola, the concurrent development of chemotherapeutic 
agents, capable of immediate pharmacological intervention, is also of great importance. 
Nevertheless, despite an increasing understanding of the pathology of filoviruses, only a 
very limited number of small-molecule inhibitors of these systems have been discovered 
to date. Using an HIV-based pseudotyped virus and Human 293T or HeLa cells, a small 
molecule library was assayed for antiviral activity based on prevention of Ebola GP-
mediated viral entry. From a luciferase assay, a lead compound was identified as a 
selective inhibitor of Ebola-HP-mediated viral entry with an IC50 of 30 µM. In order to 
discover and optimize a structure–antiviral activity relationship we have prepared a 
library of 3,5-disubstituted isoxazoles employing “click” chemistry. Details of the 
synthesis of these molecules and their antiviral activity will be presented.  

 
MEDI 63 Synthesis and antiviral activity of Abyssinone II analogs  
Robert M. Moriarty1, Bhushan C. Surve2, Rajesh Naithani1, Susantha N. 
Chandersekera1, Vaibhav Tiwari3, and Deepak Shukla3. (1) Department of Chemistry, 
University of Illinois, 845 W Taylor St, Chicago, IL 60607, Fax: 312-996-0431, (2) 
Department of Chemistry, University of Illinois at Chicago, 845 W Taylor, Chicago, IL 
60607, Fax: 312-996-0431, bsurve1@uic.edu, (3) Department of Ophtalmology and 
Visual Sciences, University of Illinois at Chicago  

Several novel analogues of Abyssinone II, a naturally occurring prenylated flavanone, 
were synthesized using isoprene as source of isoprenyl group. This synthesis involves 
prenylation of p-hydroxybenzaldehyde using prenyl bromide, formation of prenylated 



polyhydroxychalcone and cyclization to 1, 1I and III. Flavanones IV and V were 
synthesized using Stille coupling. The compounds were tested in Hela 5 cells using a 
recombinant â-galactosidase expressing strain of HSV-1(Herpes simplex virus Type 1). 
The ONPG (ortho-nitrophenol galactoside) viral entry assay was used to measure the 
viral entry into the treated and untreated cells. The syntheses of analogs I-V will be 
presented along with antiviral data.  

 

 
MEDI 64 Synthesis and antiviral activity of Sulforamate derivatives  
Robert M Moriarty1, Rajesh Naithani2, Bhushan C. Surve1, Vaibhav Tiwari3, and 
Deepak Shukla3. (1) Department of Chemistry, University of Illinois at Chicago, 845 W 
Taylor, Chicago, IL 6067, Fax: 3129960431, moriarty@uic.edu, (2) Department of 
Chemistry, University of Illinois, 845 W Taylor St, Chicago, IL 60607, Fax: 312-996-
0431, naithani@uic.edu, (3) Department of Ophtalmology and Visual Sciences, 
University of Illinois at Chicago  

Brassinin (I), a phytoalexin found in Chinese cabbage, and sulfuraphane (II), an 
aliphatic isothiocyanate found in broccoli have been widely studied for their 
chemopreventive and antimicrobial activities. Based upon the structures of I and II we 
synthesized a hybrid molecule namely, sulforamate (III). Several analogues of III were 
synthesized and tested for antiviral activity. The synthetic route used addition of sodium 
thiolate to N-(4-bromobutyl)phthalamide, oxidation with hydrogen peroxide and 
treatment with hydrazine, yielding the amine which was treated with carbon disulfide 
and various halides affording III a-g. These compounds were tested in two different cell 
lines, namely, Vero and retinal pigment epithelial cells using a recombinant â-
galactosidase expressing strain of HSV-1(Herpes simplex virus). Viral entry into the 
treated and untreated cells was determined using the ONPG (ortho-nitrophenol 
galactoside) viral entry assay. The syntheses of derivatives along with antiviral data will 
be presented.  

 



 
MEDI 65 Synthesis and nuclear magnetic resonance characterization of nelfinavir  
Jianhui Yan, Guowei Yao, and Lina Yang, School of Life Science and Technology, 
Beijing Institute of Technology, Beijing 100081, China, yanjianhui@bit.edu.cn, 
yaoguowei@bit.edu.cn  

Nefinavir is the first HIV protease inhibitor for grown-ups and children. An efficient and 
environmentally friendly procedure for the one-pot synthesis of (3S,4aS,8aS)-2-
((2R,3R)-3-amino-2-hydroxy-4-(phenylthio)butyl)-N-tert-butyl-decahydroisoquinoline-3-
carboxamide, the intermediate of nelfinavir was described, and activating ester was 
applied to afford nelfinavir. Under the catalysis of potassium hydroxide, benzyl (R)-1-
((S)-oxiran-2-yl)-2-(phenylthio) ethyl carbamate was obtained in methanol. Then it was 
refluxed with (3S,4aS,8aS)-N-tert-butyl-decahydroisoquinoline-3-carboxamide in 
methanol until the reaction was finished. Potassium hydroxide( w(KOH)=40%) in water 
was added to remove benzyloxycarbonyl group in a yield of 89.0%. 3-acetoxy-2-
methylbenzoic acid-succinimide ester was reacted with the intermediate and acetyl 
group was removed by dense aqueous ammonia giving nelfinavir. HNMR and CNMR 
shifts of this compound were assigned by means of DEPT, HMBC, HSQC and DQF-
COSY. The spectrum information of NMR matched to the structure of nelfinavir. The 
results provided useful information for structure characterization and quality control of 
nelfinavir.  

 
MEDI 66 Discovery of potent and orally bioavailable CCR5 antagonists: Part I  
Robert G. Wei1, Binglong Chen1, Laura Dunning2, Elena Ho2, Stefan Jaroch1, 
Wheeseong Lee1, James Onuffer3, Babu Subramanyam2, Jun Shen2, Jih-Lie Tseng2, 
Bin Ye1, and Phillips Gary1. (1) Department of Medicinal Chemistry, Berlex Biosciences, 
2600 Hilltop Drive, Richmond, CA 94804, Fax: 510-669-4310, 
guo_ping_wei@berlex.com, (2) Department of Pharmacology, Berlex Biosciences, (3) 
Department of Immunology, Berlex Biosciences  

The CC Chemokine receptor -5 (CCR5) acts as one of the co-receptors for the entry of 
macrophage-tropic strains of HIV-1 into cells and has been a focus of drug discovery 
efforts. CCR5 has also been implicated in diseases of the brain, including multiple 
sclerosis (MS), where it has been detected on activated myeloid microglial cells and 
infiltrating T cells in lesions. CCR5 antagonists might, therefore be useful in suppressing 
chronic inflammatory symptoms of this disease. High throughput screening of our 
internal compound library identified a quinoline containing compound 1, which exhibited 
moderate CCR5 antagonism activity. Optimization lead to the discovery of new leads 
compound 2 with improved potency (IC50 = 160 nM ) and good PK Profile and 
compound 3 with high potency (IC50 = 49 nM). The SAR and PK Profiles will be 
presented.  

 



 
MEDI 67 Quinolyl amide derivatives as CCR5 antagonists  
Shou-Fu Lu, Laura Dunning, Stefan Jaroch, Thomas Kirkland, James Onuffer, Gary 
Phillips, Babu Subramanyam, Jih-Lie Tseng, Ming Wei, Hong Ye, and Bin Ye, Berlex 
Biosciences, 2600 Hilltop Drive, Richmond, CA 94804, Fax: 510-669-4310, shou-
fu_lu@berlex.com  

The CC chemokine receptor 5/(CCR5), a member of the seven-transmembrane G-
protein coupled family of receptors, was discovered to function as a primary HIV co-
receptor essential for cell recognition and entry. Several CCR5 antagonists have been 
advanced to clinical development for the treatment of HIV-1 infection. Recently, 
evidence has also implicated CCR5 and its chemokine ligands in a range of human 
acute and chronic inflammatory diseases including multiple sclerosis, rheumatoid 
arthritis, and respiratory diseases, such as asthma. The quinoline analog 1 was 
discovered via high throughput screening of our compound library as a novel small 
molecule CCR5 antagonist. This poster will describe our optimization of compound 1 to 
afford a series of potent, orally available CCR5 antagonists.  

 

 
MEDI 68 8-Hydroxy-5-(1-H or 1-alkyl-5-oxopyrrolidin-3-yl)-1,6-naphthyridine-7-
carboxamide inhibitors of HIV-1 integrase  
Jeffrey Y. Melamed1, Melissa Egbertson2, Sandor Varga1, Joseph P. Vacca2, Patrice 
A. Ciecko3, Gregory Moyer4, Lori Gabryelski5, Peter J. Felock6, Kara A. Stillmock5, Marc 
V. Witmer5, Daria Hazuda5, William A. Schleif5, Yvonne Leonard7, Lixia Jin8, Joan D. 
Ellis8, and Steven D. Young2. (1) Medicinal Chemistry Department, Merck Research 
Laboratories, 770 Sumneytown Pike, West Point, PA 19486, Fax: 215-652-7310, 
Jeffrey_Melamed@merck.com, (2) Department of Medicinal Chemistry, Merck 
Research Laboratories, (3) Department of Drug Metabolism, Merck Research 
Laboratories, (4) Vaccine and Biologics Research, Merck Research Laboratories, (5) 
Department of Antiviral Research, Merck Research Laboratories, (6) Department of 
Biological Chemistry, Merck Research Laboratories, (7) Drug Metabolism, Merck 
Research Laboratories, (8) Drug Metabolism and Pharmaceutical Research, Merck 
Research Laboratories  

   



 

   

HIV-1 integrase catalyzes the insertion of viral DNA into the genome of the host cell.  
Integrase inhibitor, 8-hydroxy-(1,6)-naphthyridine-7-carboxamide 1, selectively inhibits 
the strand transfer process of integration.  Introduction of various pyrrolidinone moieties 
at the 5-position of the naphthyridine scaffold led to a new series of inhibitors as 
exemplified with structure 2.  These analogs exhibit excellent activity against viral 
replication in a cell based assay.  The preparation of these compounds was enabled 
with new methodology developed for the synthesis of 4-aryl substituted pyrrolidine-2-
ones.  

   

 
MEDI 69 Binding specificity of HIV-fusion blocking protein (MVL) determined by 
NMR techniques  
Syed Shahzad ul Hussan and Carole A. Bewley, Laboratory of Bioorganic Chemistry, 
National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of 
Health, 9000 Rockville Pike, Bethesda, MD 20892, hussans@mail.nih.gov  

Cyanobacterial protein MVL is known to bind the HIV-1 envelope glycoprotein gp120 
thereby inhibiting HIV-1 envelope-mediated cell fusion. The high mannose carbohydrate 
moiety of gp120 is involved in this binding. To identify the minimum structural 
requirement of the carbohydrate of gp120 for the specific binding to MVL, detailed 
analysis using a fragment-based approach was employed. In the course of this 
approach binding epitopes and binding affinities of various carbohydrate fragments of 
gp120, disaccharides as the smallest, were determined using Saturation Transfer 
Difference (STD) NMR technique. Also, the binding sites of MVL and the stoichiometry 
of binding of each carbohydrate fragment was determined by monitoring the changes in 
NMR chemical shifts in certain amino acids of isotope-labeled MVL in the presence of 
increasing amounts of a carbohydrate fragment. These studies enabled us to 
understand the binding specificity of MVL to gp120 as well as other glycans in more 
detail than discussed previously.  

 
 
 
 
 



MEDI 70 Comparing the conformational behavior of a series of HIV-1 protease 
inhibitor drugs using the Low Mode:Monte Carlo conformational search method  
Jacklyn Lee and Carol A. Parish, Department of Chemistry, University of Richmond, 
Richmond, VA 23173, Fax: 804-287-1897, jacklyn.lee@richmond.edu  

Molecular modeling was used to understand the conformational behavior of seven 
potent HIV protease inhibitors: Amprenavir, Atazanavir, Indinavir, Lopinavir, Nelfinavir, 
Ritonavir and Saquinavir. In an effort to understand the role of molecular flexibility in 
drug preorganization and protease binding we utilized conformational searching to 
locate all low energy structures of each system. The conformational searches were 
performed using the combined 50:50 Low Mode: Monte Carlo method and using the 
GB/SA continuum solvent model to simulate an aqueous environment and the 
OPLSA2005 force field. The resulting structures were then grouped into families based 
on structural similarities using the XCluster program. Conclusions were drawn about the 
conformational flexibility of the inhibitor drugs and similarities and differences in 
conformational behavior were examined.  

 
MEDI 71 How can (-)-epigallocatechin gallate from green tea prevent HIV-1 virus 
infection? Mechanistic insights from computational modeling and the implication 
for rational design of anti-HIV-1 entry inhibitors  
Adel Hamza and Chang-Guo Zhan, Department of Pharmaceutical Sciences, College 
of Pharmacy, University of Kentucky, 725 Rose Street, Lexington, KY 40536, Fax: 859-
323-3575  

Possible inhibitors preventing HIV-1 virus entry into the cells are recognized as hopeful 
next-generation anti-HIV-1 drugs. It is highly desirable to develop a potent inhibitor 
blocking binding of glycoprotein CD4 of the cell with glycoprotein gp120 of HIV-1 virus, 
because the gp120-CD4 binding is the initial step of HIV-1 virus entry into the cells. It 
has been recently reported that (-)-epigallocatechin gallate (EGCG) from green tea is an 
inhibitor blocking gp120-CD4 binding. But the inhibitory mechanism remains unknown. 
For understanding the inhibitory mechanism, extensive molecular docking, molecular 
dynamics simulations, and binding free energy calculations have been performed in this 
study to predict the most favorable structures of CD4-EGCG, gp120-CD4, and gp120-
CD4-EGCG binding complexes in water. The results reveal that EGCG binds with CD4 
in such a way that the calculated binding affinity of gp120 with the CD4-EGCG complex 
is negligible. So, the favorable binding of EGCG with CD4 can effectively block gp120-
CD4 binding. The calculated CD4-EGCG binding affinity (deltaG_bind = -5.5 kcal/mol, 
Kd = 94 uM) is in excellent agreement with available experimental data suggesting IC50 
= ~100 uM for EGCG blocking CD4-gp120 binding. These results and insights provide a 
rational basis for future design of novel, more potent inhibitors to block gp120-CD4 
binding. This work was supported by NIH grant R01 DA13930 (to Zhan).  

 
 
 
 
 
 



MEDI 72 Synthesis and biological evaluation of alkenyldiarylmethane HIV-1 non-
nucleoside reverse transcriptase inhibitors that possess increased hydrolytic 
stability  
Matthew D. Cullen1, Erik De Clercq2, Christophe Pannecouque3, Tracy L. Hartman4, 
Robert W. Buckheit Jr.4, Bo Liang Deng5, and Mark Cushman6. (1) Department of 
Medicinal Chemistry and Molecular Pharmacology, Purdue University, 575 Stadium Mall 
Drive, West Lafayette, IN 47907, Fax: 765-494-6790, mcullen@pharmacy.purdue.edu, 
(2) Rega Institute for Medical Research, Johnson & Johnson Pharmaceutical Research 
and Development, (3) Rega Institute for Medical Research, Katholieke Universiteit 
Leuven, (4) Anti-Infective Research, Imquest Biosciences, Inc, (5) Not Available, Nektar 
Therapeutics, (6) Department of Medicinal Chemistry and Molecular Pharmacology and 
The Purdue Cancer Center, Purdue University  

Non-nucleoside inhibitors of HIV reverse transcriptase (NNRTIs) have become 
increasingly important in highly active antiretroviral therapy (HAART) due to their unique 
mechanism of action. Several years ago our group identified a novel class of NNRTIs; 
however, the lead compounds were found to be metabolically unstable. Subsequent 
work has led to the synthesis of 34 analogues, with improved metabolic profiles, through 
the replacement of labile esters with various heterocycles, nitriles, and thioesters. As a 
result several potent and hydrolytically stable NNRTIs were identified, of which the most 
potent exhibited low nanomolar anti-HIV activity and a half-life of 238 minutes in rat 
plasma. Furthermore, an improved pharmacophore model was developed, in which a 
salicylic acid-derived aryl ring is oriented cis to the side chain and the trans aryl ring 
bears a hydrogen bond acceptor site within in the plane of the ring. This investigation 
was made possible by the NIH grant RO1-AI-43637.  

 
MEDI 73 3'-Fluoro-2', 3'-unsaturated carbocyclic nucleosides: Synthesis, anti-HIV 
activity and molecular modeling studies  
Jianing Wang1, Yunho Jin1, Kimberly L. Rapp2, Raymond F. Schinazi2, and C. K. Chu1. 
(1) College of Pharmacy, The University of Georgia, Brooks Drive, Athens, GA 30602, 
Fax: 706-542-5381, wangj@rx.uga.edu, (2) Emory University School of 
Medicine/Veterans Affairs, Atlanta, GA, 30033  

Although nucleoside reverse transcriptase inhibitors (NRTIs) have played important role 
in the antiviral therapy, their efficacy has been compromised by the emergence of drug-
resistant variants and toxicity. Consequently, new classes of NRTIs with lower toxicity 
and cross-resistance with existing regimens are highly desirable. As an extension of our 
previous works in the discovery of anti-HIV agents, D- and L-2',3'-unsaturated 3'-fluoro 
carbocyclic nucleosides were synthesized and evaluated against HIV-1 in human 
peripheral blood mononuclear (PBM) cells. Among the synthesized 3'-F nucleosides, 
several compounds exhibited moderate to potent anti-HIV activity. The most potent 
compound was the D-guanine analogue (D-3'-F-C-d4G) with an EC50 value of 0.4 µM. 
However, D-3'-F-C-d4G was cross-resistant to the lamivudine-resistant variant (HIV-
1M184V). Molecular modeling studies indicate that hydrophobic interaction as well as 
hydrogen bonding stabilize the binding of D-3'-F-C-d4G in the active site of wild type 
HIV reverse transcriptase (HIV-RT). The cross-resistance of D-3'-F-C-d4G to M184V 
mutant may be caused by the realignment of the primer and template in the HIV-



RTM184V, which destabilizes the RT-triphosphate complex (Supported by NIH AI 25899 
and Veterans Affairs).  

 

 
MEDI 74 Stereoselective, de novo synthetic route to a combinatorial library of 
peptide-linked nucleosides  
Kevin W. C. Poon and Apurba Datta, Department of Medicinal Chemistry, University of 
Kansas, 4066 Malott Hall, 1251 Wescoe Hall Drive, Lawrence, KS 66045, 
drkang@ku.edu  
In recent times, structurally modified nucleoside building blocks and oligonucleotides 
thereof have gained much attention by virtue of their significant biological profiles, 
including their use in antisense, antiviral, and anticancer therapies. This awareness of 
the potential therapeutic utility of nucleoside analogs has stimulated an intensive effort 
in the search for newer generations of structurally modified analogs designed to 
improve their potency and circumvent the various physical and biological limitations.  

In the present research, a stereoselective, de novo synthetic route has been developed 
for the construction of a structurally unique class of C-4' side chain modified peptide-
linked nucleosides. The synthetic strategy and approach involves initial synthesis of a 
key chiral amino butenolide intermediate 1 followed by its efficient conversion to the 
desired peptidyl nucleosides 2. Employing the above route, and utilizing easily available 
nucleobases and amino acids as two diversity elements, synthesis of a twentyfour-
membered combinatorial library of the title nucleosides have been accomplished. The 
details of the synthesis will be presented.  

   

 

 
 
 
 
 
 
 



MEDI 75 Screening antiviral agents based on yeast killer system model  
Li Pan, Department of Biotechnology, South China University of Technology, Wushan 
street, Guangzhou 510640, China, btlipan@scut.edu.cn, Yao-wei Huang, College of 
Bioscience and Bioengineering, College of Bioscience and Bioengineering, South China 
University of Technology, Wu Shan Street, Guangzhou510640, China, Tianhe District, 
Wushan Street, Guangzhou 510640, China, Fax: 86-020-87114254, 
huangyaowei2000@sina.com, and Ye Yanrui, College of Bioscience and 
Bioengineering, South China University of Technology  

L-A helper virus and M1 satellite virus in S. cervisiae T158c/S14a were used to detect 
small variations in programmed ribosomal frameshifting (PRF) which was a typic 
mechanism for many classes of RNA viruses to express multiple protein. Variation in -1 
PRF efficiency could be clearly detected and phenotypically shown by clearing the 
inhibition zones on methylene blue plate with pH 4.7 and temperature 22¡æ. Seventeen 
candidate herb drugs were extracted for examination of the -1 PRF efficiency. Flos 
lonicerae and Rhizoma Cimicifugae were found to be able to alter -1 PRF efficiency. 
They diminished the inhibition zone and changed the phenotype of T158c/S14a (Fig1, 
Fig2). Furthermore, the extract of 8g Flos lonicerae by 50ml pure water could totally 
clear the inhibition zone. These results illustrated that Flos lonicerae and Rhizoma 
Cimicifugae could be natural anti-viral herb drugs whose potential target was -1 PRF 
RNA viruses.    

 

 

 

 



MEDI 76 Total synthesis of carbocyclic sinefungin  
Xueqiang Yin1, Guo-xia Zhao2, and Stewart W. Schneller1. (1) Department of 
Chemistry and Biochemistry, Auburn University, Auburn, AL 36849, xqyin@yahoo.com, 
(2) Department of Chemistry and Biochemistry, Auburn University  

In seeking analogs of sinefungin (1, X=O) for therapeutic and biochemical studies, 
carbocyclic sinefungin (2) became a relevant target. An enantiospecific (at C-6' and C-
9') synthesis has been accomplished from D-ribose. In that direction, the C-6' amine 
stereochemistry was established in two steps: (1) a C-6' hydroxyl group was set in place 
by the highly efficient borane agent ((+)-B-methoxydiisopinocampheylborane) that was 
followed (2) by an SN2 inversion by azide, which was reduced to amine. The C-9' 
stereochemistry center was installed by adding an (3R)-3,6-dihydro-2,5-dimethoxy-3-
isopropylpyrazine unit, as the protected amino acid, to the developing side chain. After 
hydrolysis of the pyrazine substituent, the C-9' (S) amino acid was obtained. This 
approach is adaptable to a number of structural investigations relevant to carbocyclic 
derived sinefungin analogs. The results of the investigations involving 2 will be 
presented. This research was supported by funds from the Department of Health and 
Human Services (AI 56540).  

 

 
MEDI 77 Synthesis and biological properties of carbocyclic 6'-deaminosinefungin 
and related compounds  
Wei Ye, Qi Chen, and Stewart W. Schneller, Department of Chemistry and 
Biochemistry, Auburn University, Auburn University, AL 36849, yewei01@auburn.edu  

S-Adenosylmethionine (SAM or AdoMet) (1) is a universal methyl donor for numerous 
biomethylation processes. The direct or indirect inhibition of AdoMet-dependent 
methyltransferases has served as an intriguing approach to antiviral agent design and 
discovery. 6′-Deaminosinefungin (2) has been found1 to be an efficient cofactor-type 
inhibitor of biomethylation. In exploring carbocyclic based inhibitors of SAM-mediated 
enzymes, carbocyclic 6′-deaminosinefungin (3) emerged as a worthy target compound 
for study. The synthesis and biological activity of 3 (and the homolog 4) will be reported. 
In addition two simpler derivatives (5 and 6) will be described. This research was 
supported by funds from the Department of Health and Human Services (AI 56540).  

1 Zingg, J.; Shen, J.; Yang, A. S.; Rapport; H.; Jones, P. A. Nucleic Acids Research 1996, 24, 3267.  



 

 
MEDI 78 Design and synthesis of carbaformycin, carbaneplanicin and their 3-
deaza analogs  
Haisheng Wang, Yan Zhang, and Stewart W. Schneller, Department of Chemistry and 
Biochemistry, Auburn University, 179 chemistry building, Auburn, AL 36849, 
wangha2@auburn.edu  

In our ongoing search for new antiviral agents, we sought compounds that combined 
the carbocyclic nucleoside and C-nucleoside frameworks. Using the antiviral candidates 
aristeromycin/neplanocin and formycin as the basis for this endeavor.[1,2] a versatile 
synthetic route to carbaformycin, carbaneplanicin and their 3-deaza analogs has been 
developed. This route, which is applicable to other hybrid nucleosides of the carbocyclic 
C-nucleoside category, will be reported along with the antiviral data for the target 
compounds. This research was supported by funds from the Department of Health and 
Human Services (AI 56540).  

                      

 
 
 



MEDI 79 5'-Fluoro-5'-deoxyaristeromycin  
Weikuan Li1, Xueqiang Yin2, and Stewart W. Schneller2. (1) Auburn University, 179 
Chemistry Building, Auburn University, Auburn, AL AL, (2) Department of Chemistry and 
Biochemistry, Auburn University  

Carbocyclic nucleosides have shown a wide range of biological activities, such as 
antiviral, antitumor, and antiparasitic. Aristeromycin (1), which is a naturally occurring, is 
one such compound. However, the biological potency of 1 is limited by accompanying 
cytotoxity due to formation of the corresponding 5'-nucleotides. To circumvent this, 5'-
fluoro-5'-deoxyaristeromycin (2) attracted our interest. The synthesis and antiviral 
properties 2 will be presented. This research was supported by funds from the 
Department of Health and Human Services (AI 56540).  

 

 
MEDI 80 4'-Fluoro analog of 5'-noraristeromycin  
Weikuan Li1, Xueqiang Yin2, and Stewart W. Schneller2. (1) Auburn University, 179 
Chemistry Building, Auburn University, Auburn, AL AL, (2) Department of Chemistry and 
Biochemistry, Auburn University  

Carbocyclic nucleoside analogs have been significant to antiviral agent design and 
biomedical investigations. Out of this, 5'-nororaristeromycin (1) arose and has shown 
antiviral activity based on inhibition of S-adenosyl-L-homocysteine hydrolase. 
Carbocyclic nucleoside derivatives possessing a fluoride substitutent on the 
cyclopentane ring have also displayed antiviral potential. With this in mind, we have 
investigated the 4'-fluoro analog of 5'-noraristeromycin (2). The results of this 
investigation will be reported. This research was supported by funds from the 
Department of Health and Human Services (AI 56540).  

 

 



MEDI 81 Enatioselective synthesis of carbocyclic 5'-norformycin  
Mingzhu He1, Xueqiang Yin2, Jian Zhou2, and Stewart W. Schneller2. (1) Department of 
Chemistry and Biochemistry, Auburn University, Auburn, AL 36849, Auburn, AL 36849, 
hemingz@auburn.edu, (2) Department of Chemistry and Biochemistry, Auburn 
University  

The C-nucleoside formycin (1) has shown potentially significant antiviral properties. 
However, the usefulness of 1 is limited by its toxicity, which, in some instances, resides 
in its 5'-nucleotide derivatives. In seeking ways to circumvent this, our attention was 
drawn to 5'-noraristeromycin (2) that is a derivative of the carbocyclic nucleoside 
aristeromyin (3) with antiviral properties yet is devoid of the toxicity of aristeromycin, 
also a property of nucleotide formation. This report describes a combination of the 
structural components of 1 and 2 resulting in carbocyclic 5'-norformycin (4). This 
research was supported by funds from the Department of Health and Human Services 
(AI 56540).  

 

 
MEDI 82 Synthesis and the antiviral activity of 3-methyl-3-deaza-5'-
noraristeromycin  
Chong Liu and Stewart W. Schneller, Department of Chemistry and Biochemistry, 
Auburn University, 179 Chemistry Building, Auburn, AL 36849, Fax: 334-844-0239, 
liuchon@auburn.edu  

3-Deazapurine nucleosides show significant antiviral potential. Within this category, 
carbocyclic nucleosides have shown particular promise. A particular noteworthy 
example is 3-deaza-5'-noraristeromycin (1). In the rational design of derivatives of 1, as 
a means to improve upon its antiviral scope, substituents at the C-3 position have been 
identified as important targets. Because of its potential relevance to syn-anti cyclopentyl 
side chain orientation in 1, the 3-methyl derivative (2) was sought. The successful 
preparation to 2, which will be reported, allows for the introduction of a variety of C-3 
alkyl groups. Also to be presented will be the antiviral properties of 2. This research was 
supported by funds from DHHS (AI 56540).  

 



 
MEDI 83 Benzofuran inhibitors of hepatitis-C RNA polymerase: Synthesis of lead 
molecules including clinical candidate HCV-796  
Ashis K. Saha, T. H. Faitg, B. A. Kulkarni, C. Blackledge, S. Masterson, Y. Deng, S. 
Rippin, D. Rys, T. Lessen, C. Cebula, L. Leister, J. Swestock, T. J. Nitz, H. Feng, C. J. 
Burns, D. C. Young, and S. Chunduru, Viropharma Incorporated, Exton, PA 19341  

ABSTRACT: A benzofuran-based hit molecule was identified based on its inhibition of 
the hepatitis-C virus (HCV) RNA polymerase as well as the HCV cell-based subgenomic 
replicon assay. Hit to lead and subsequent lead optimization provided the clinical 
candidate HCV-796 with potent activity against a broad range of HCV genotypes and 
excellent replicon potency. HCV-796 was also potent in the Hepatech mouse model for 
HCV and has recently shown clinical efficacy in man. In this poster, the synthetic 
chemistry that allowed rapid lead optimization and scale-up of lead candidates including 
HCV-796 will be described.  

 
MEDI 84 Optimization of N-alkyl indole allosteric inhibitors of the HCV NS5B 
polymerase enzyme  
Barbara Pacini1, Sergio Altamura2, Salvatore Avolio1, Monica Bisbocci2, Marcello 
DiFilippo1, Stefania DiMarco3, Odalys Gonzalez Paz2, Ralph Laufer2, Frank Narjes1, 
Giacomo Paonessa2, Michael Rowley1, and Steven Harper1. (1) Department of 
Medicinal Chemistry, IRBM/MRL Italy, Via Pontina Km 30,600, Pomezia (RM) 00040, 
Italy, barbara_pacini@merck.com, (2) Department of Pharmacology, IRBM/MRL Italy, 
(3) Cardio & Antivirals, IRBM/MRL Italy  

Chronic liver disease caused by infection with the hepatitis C virus (HCV) is a serious 
medical, social and economic burden. Current therapies for HCV are inadequate at 
treating all infected patients and so far no vaccines have become available for the 
disease. The search for new antivirals to combat HCV remains an active area of 
pharmaceutical research, with compounds that block replication of HCV in tissue culture 
being of high interest due to their demonstrated antiviral effect in the clinic. The NS5B 
RNA-dependent RNA-polymerase enzyme is essential for HCV virus replication and is 
an attractive target for drug discovery. A number of recent reports highlight that 
allosteric inhibitors of NS5B can block viral replication in cell-culture systems. Here we 
describe our efforts toward the optimisation of indole N-acetamide allosteric inhibitors of 
HCV NS5B as cell based inhibitors in the HCV ‘replicon' assay. Molecules from this 
series (e.g. 1) bind in a cavity on the surface of the thumb domain of NS5B at a site 
some 30Å away from the catalytic centre, and are believed to impede initiation of RNA 
polymerization. The development and binding mode of optimised compounds that show 
potent cell based activity, acceptable pharmacokinetics and an overall profile suitable 
for pre-clinical development as anti-HCV agents will be described.  



 

 
MEDI 85 Docking and 3-D-QSAR analysis of HCV NS5B RNA-dependent RNA 
polymerase inhibitors based on a common benzothiadiazine scaffold  
Srinivas Odde, Prasanna Sivaprakasam, and Robert J. Doerksen, Department of 
Medicinal Chemistry, School of Pharmacy, University of Mississippi, 417 Faser Hall, 
University, MS 38677-1848, Fax: 662-915-5638, odde@olemiss.edu  

According to the World Health Organization, 170 million people have chronic Hepatitis C 
virus (HCV), and face the likely prospect of serious or fatal liver cirrhosis or cancer. 
Existing treatments are effective in only about half of cases and hence there is great 
need to develop new safe and effective HCV antiviral drugs. Abbott reported a series of 
interesting and potent RNA-dependent RNA polymerase (RdRp) HCV genotype 1a and 
1b inhibitors, based on a benzothiadiazine lead from GlaxoSmithKline. We wished to 
gain insight for design of new benzothiadiazine analogues with improved HCV RdRp 
inhibitory activity. We docked the series of compounds into the X-ray structure of RdRp 
and obtained a reliable conformational alignment scheme for 3D-QSAR. Based on this 
putative bioactive conformation, we report highly predictive 3D-QSAR (CoMFA and 
CoMSIA) models and docking binding mode analysis which identified key ligand-
receptor active site interactions.  

 
MEDI 86 Structure-activity relationship of a series of P2 proline arylether 
inhibitors of the HCV NS3•4A protease  
John J. Court, Cynthia A. Gates, Chao Lin, Kai Lin, Yu-Ping Luong, John H. van Drie, 
and Robert B. Perni, Vertex Pharmaceuticals Inc, 130 Waverly Street, Cambridge, MA 
02139, Fax: 617-444-6766, john_court@vrtx.com  

The design of inhibitors of the HCV NS3 serine protease has provided numerous 
challenges to medicinal chemists related largely to the shallow binding groove of the 
target enzyme, and also related to achieving cellular activity of tight binding inhibitors. 
Despite these challenges, design efforts have led to the identification of clinical 
candidates such as Telaprevir (VX-950) and SCH 503034, both of which are currently in 
Phase 2 clinical trials. Numerous hydrophobic interactions and hydrogen bonds are 
required to effectively bind any potential inhibitor. We and other groups have 
established that large substituents appended to the P2 proline on a peptidomimetic 
scaffold can have a profound effect on binding activity. This poster will describe a series 
of aryl ether substituted prolines (I), where the aryl groups were selected based on 
calculated physiochemical properties. The SAR along with the relationship between 
enzymatic potency and the cellular activity will be discussed.  



 

 
MEDI 87 Tetrahydrocarbazoles as potential therapeutic agents for human 
papillomavirus infection  
Paul R. Sebahar1, Kevin W. Brown2, Kristjan S. Gudmundsson1, Robert Harvey2, Leah 
Richardson1, and Phiroze Sethna2. (1) Department of Medicinal Chemistry, 
GlaxoSmithKline, Five Moore Drive, Research Triangle Park, NC 27709-3398, (2) 
Department of Oncogenic and Emerging Viruses, GlaxoSmithKline  

Human papillomaviruses (HPVs) are the etiological agent of genital warts, cervical 
dysplasia and carcinomas of the anogenital tract. Current treatments for these diseases 
rely on surgical or chemical modification or immunomodulation of the infected tissue but 
do not directly target the virus. Small molecule inhibitors could play a significant role in 
combating HPV associated diseases. Efforts describing the synthesis, the effect of 
indole substituents (R1) on antiviral activity, SAR and biological activity for a series of 2-
benzyl amine substituted tetrahydrocarbazoles will be described.  

 

 
MEDI 88 Tetrahydrocarbazole-amides as potential agents for treatment of 
papillomavirus infection  
Kristjan S. Gudmundsson1, Sharon Boggs1, Brian A. Johns1, Leah Richardson1, Paul 
R. Sebahar1, Jason G. Weatherhead1, David Haigh2, Kevin W. Brown3, Robert Harvey3, 
Phiroze Sethna3, Qin Zhang3, Pamela Golden4, and Shiping Xie5. (1) Department of 
Medicinal Chemistry, GlaxoSmithKline, Five Moore Drive, Research Triangle Park, NC 
27709, (2) Medicines Research Centre, GlaxoSmithKline, (3) Department of Oncogenic 
and Emerging Viruses, GlaxoSmithKline, (4) Drug Metabolism and Pharmacokinetics, 
GlaxoSmithKline, (5) Chemical Development, GlaxoSmithKline  

Human papillomaviruses (HPVs) are small DNA viruses that infect the genital mucosa, 
and are considered the most common sexually transmitted disease throughout the 
world. Currently available treatments for HPV infection do not target the virus. A series 
of tetrahydrocarbazoles were identified via a cell-based screen. Herein we describe 



optimization of these, focusing on optimization of the amide substituent, leading to 
identification of 1 as a potential development candidate. Lead optimization efforts 
including SAR, anti-HPV activity, and developability profile will be outlined.  

 

 
MEDI 89 2-Substituted tetrahydrocarbazoles as potential therapeutic agents for 
human papillomavirus infection  
Leah D'Aurora Richardson1, Kevin W. Brown2, Robert Harvey2, Kristjan S. 
Gudmundsson1, Paul R. Sebahar1, and Phiroze Sethna2. (1) Department of Medicinal 
Chemistry, GlaxoSmithKline, 5 Moore Drive, Research Triangle Park, NC 27709, 
Leah.D.Richardson@gsk.com, (2) Department of Oncogenic and Emerging Viruses, 
GlaxoSmithKline  

Human papillomavirus (HPV) is a common sexually transmitted disease and has been 
shown to be an etiological agent in the development of cervical cancer. Currently, no 
specific anti-papillomavirus agents have been approved for the treatment of HPV 
related diseases. Synthesis, structure-activity relationship and biological activity will be 
presented for a series of 2-substituted tetrahydrocarbazoles that have been identified as 
having selective and potent activity against HPV.  

 

 
MEDI 90 Studies toward a new foot-and-mouth disease antiviral agent  
Núria Roqué-Rosell, Department of Chemistry, Imperial College London, room 538, 
Exhibition Road, London SW7 2AZ, United Kingdom, n.roque@imperial.ac.uk, Stephen 
Curry, Biophysics Section, Imperial College London, and Robin J. Leatherbarrow, 
Chemistry Department, Imperial College London  

Foot-and-mouth disease virus (FMDV) causes a highly infectious disease of cloven-
hoofed livestock with economically devastating consequences. The political and 
technical problems associated with the use of FMDV vaccines make drug-based 
disease control an attractive alternative.  

The FMDV genome is translated as a single polypeptide precursor that is cleaved into 
functional proteins by virally-encoded proteases. Ten of the thirteen cleavages are 



performed by the highly conserved 3C protease (3Cpro), making the enzyme an 
attractive target for anti-viral drugs. FMDV 3Cpro peptidic inhibitors have been designed 
on the basis of enzyme substrate-specificity. A small peptide is modified on the C-
terminus, to irreversibly interact with the active site of the cysteine protease. A 
hightroughput screenening assay has been developed to evaluate inhibition of FMDV 
3Cpro by the potential synthetic inhibitors. The SAR studies demonstrate the success of 
the inhibitor design and have provided a lead for potential-drug development.  

 
MEDI 91 Synthesis of imidazolyl substituted heterosteroidal derivatives as potent 
aromatase inhibitors  
Ranju Bansal1, Sheetal Guleria1, Rolf W Hartmann2, and Anja Palusczak2. (1) 
University Institute of Pharmaceutical Sciences, Panjab University, Chandigarh- 
160014, India, Fax: 91-172-2541142, ranju29in@yahoo.co.in, (2) Pharmazeutische und 
Medizinische Chemie, Universitat des Saarlands  

Inhibition of aromatase, a cytochrome P450 enzyme, has become of much interest in 
the treatment of disseminated estrogen dependent breast cancer over the last three 
decades. A number of steroidal and nonsteroidal compounds affecting estrogen 
biosynthesis through the inhibition of aromatase are presently in the market for the 
treatment of breast cancer. However the two differ in their modes of interaction with and 
their inactivation of the aromatase enzyme. The present study is aimed at combining 
essential structural features of potent steroidal and nonsteroidal aromatase inhibitors in 
a single molecule to get cumulative effects. 16-Imidazolyl-substituted heterosteroidal 
derivatives have been prepared by bromination of dehydroepiandrosterone (DHA) and 
subsequent fusion with powdered imidazole. Further reactions such as oppenauer 
oxidation, reduction, acetylation and hydrolysis afforded a number of compounds. The 
newly synthesized derivatives exhibited 50-100 fold increase in aromatase inhibitory 
activity in comparison to standard drug when tested using human placental microsomes 
and [1â,2â-3H] testosterone.  

 

 
MEDI 92 Synthesis of 8-[4-(aminoethoxy)-3-methoxyphenyltheophylline 
derivatives as potent adenosine receptor antagonists  
Ranju Bansal1, Gulshan Kumar1, Alan L. Harvey2, and Louise Young2. (1) University 
Institute of Pharmaceutical Sciences, Panjab University, Chandigarh- 160014, India, 
Fax: 91-172-2541142, ranju29in@yahoo.co.in, (2) Strathclyde Institute for Drug 
Research, University of Strathclyde  

Adenosine plays a significant role in pathophysiology of human asthma and selective 
adenosine receptor antagonists are of interest for its management. The ability of 
theophylline to block the adenosine receptors has attracted much attention. Many 
studies have been carried out with the aim of designing selective theophylline 



derivatives with better therapeutic index. This has resulted in design and synthesis of 
many 8-phenyltheophyllines as selective adenosine receptor antagonists. Following a 
similar approach, we synthesized a number of 8-(aminoethoxyphenyl)theophylline 
derivatives by treating 5,6-diamino-1,3-dimethyluracil with various aminoalkylated 
vanillin derivatives to afford corresponding benzylidines, which on subsequent 
cyclization using thionyl chloride gave target compounds. The compounds have been 
tested in binding assays using cloned human adenosine A1 and A2a receptors using 
[3H] DPCPX and [3H]ZM241385, respectively. The synthesized xanthine derivatives 
exhibited significant adenosine receptor affinity with approximately 1000 times more 
selectivity for A2a vs A1 receptors.  

 

 
MEDI 93 Synthesis, SAR and biological evaluation of racemic abyssinone II and 
analogs as potential aromatase inhibitors for prevention of breast cancer  
Arup Maiti1, Muriel Cuendet1, Vicki L. Croy1, Denise C Endringer1, John M Pezzuto2, 
and Mark Cushman1. (1) Department of Medicinal Chemistry and Molecular 
Pharmacology and The Purdue Cancer Center, Purdue University, West Lafayette, IN 
47907, amaiti@purdue.edu, (2) College of Pharmacy, University of Hawai'i at Hilo  

Aromatase, which converts androgens to estrogens and catalyzes the transformation of 
pro-carcinogens to carcinogenic metabolites, is an attractive target for the 
chemoprevention of breast cancer. Inhibitors of aromatase show an overall superior 
efficacy over selective estrogen receptor modulators (SERMs), a standard therapy used 
in the treatment of estrogen-receptor-positive breast cancer in postmenopausal women. 
Previous studies showed that (S)-abyssinone, isolated from Broussonetia papyrifera L., 
is a potent aromatase inhibitor. An efficient approach to the synthesis of racemic 
abyssinone II and a series of its analogues as well as their biological evaluation as 
potential selective aromatase inhibitors are described. Racemic abyssinone II showed 
an IC50 value of 28.0 µM by fluorimetric assay. Several novel racemic analogues 
displayed increased aromatase inhibitory activity relative to abyssinone II, with IC50 
values starting from as low as 1.9 µM. A structure-activity (SAR) model was established 
to search for new potent chemopreventive agents. This research was supported by 
program project grant P01 CA48112 funded by the NCI.  

 

 



MEDI 94 Identification of a novel small molecule antagonist of anti-apoptotic Bcl-2 
proteins: Bcl-2 protein binding, in vitro cytotoxicity, and synergism  
Chengguo Xing, Department of Medicinal Chemistry, University of Minnesota, 8-101 
WDH, 308 Harvard ST SE, Fax: 612-624-0139, xingx009@umn.edu, and Jignesh M 
Doshi, Department of Medicinal Chemistry, University of Minnesota, 8-139A WDH, 308 
Harvard ST SE, Fax: 612-624-0139, dosh0012@umn.edu  

Over-expression of anti-apoptotic Bcl-2 proteins in many cancers presents a barrier to 
apoptosis, contributing to the drug resistance in cancer therapy. HA 14-1 - a small 
molecule antagonist against anti-apoptotic Bcl-2 proteins is able to overcome the drug 
resistance induced by these proteins. Moreover, HA 14-1 can selectively eliminate 
tumor cells over-expressing Bcl-2. However, we found HA 14-1 to decompose under 
physiological conditions. Studies carried out in our laboratory suggested this 
decomposition to be base catalyzed. These findings were utilized for the design and 
synthesis of a stable analog of HA 14-1. Like HA 14-1, the stable analog was able to 
bind to anti-apoptotic proteins, overcome the drug resistance induced by anti-apoptotic 
Bcl-2 proteins in vitro, and synergize the cytotoxicity of doxorubicin. This presentation 
would focus on the design, synthesis, and biological evaluation of this stable analog.  

 
MEDI 95 Design and evaluation of novel smac mimetics as potent inhibitors of 
XIAP  
Yuefeng Peng, Haiying Sun, Zaneta Nikolovska-Coleska, Su Qiu, Chao-Yie Yang, and 
Shaomeng Wang, Comprehensive Cancer Center and Departments of Internal 
Medicine, Pharmacology and Medicinal Chemistry, The University of Michigan, CCGC 
3110, 1500 E. Medical Center Dr, Ann Arbor, MI 48109, yfpeng@umich.edu  

XIAP (the X-linked inhibitor of apoptosis protein) is a potent apoptosis inhibitor by 
directly binding to and potently inhibition of caspase-3, caspase-7 and caspase-9. Smac 
protein is an endogenous antagonist of XIAP and other IAP proteins. Employing a 
powerful structure-based strategy, we have designed a set of novel, conformationally 
constrained, small-molecule Smac mimetics. We have determined their binding affinities 
to recombinant XIAP using a competitive fluorescence polarization-based binding assay 
and their ability to antagonize XIAP and to restore the caspase activity in a cell-free 
functional assay. We further showed that our most promising Smac mimetics effectively 
inhibit cell growth and induce apoptosis in cancer cells at low nanomolar concentrations. 
Therefore, our potent, cell-permeable Smac mimetics may have the great therapeutic 
potential to be developed as a new class of anticancer drugs by directly targeting XIAP 
and by promoting apoptosis in cancer cells.  

 
MEDI 96 Novel, simplified α-helix mimetics targeted to Bcl-xL  
Johanna M. Rodriguez, Gui-In Lee, Deepali Dhar, and Andrew D. Hamilton, 
Department of Chemistry, Yale University, 225 Prospect Street, P. O. Box 208107, New 
Haven, CT 06520, Johanna.Rodriguez@yale.edu  

The Bcl-xL/Bak protein-protein interaction has emerged as an important target for 
cancer therapy due to its role in apoptosis. Inhibition of this interaction by small 
molecule antagonists induces apoptosis in unhealthy cells. Bak, a pro-apoptotic Bcl-2 



protein, projects four hydrophobic side chains (Val74, Leu78, Ile81, and Ile85) 
corresponding to the i, i + 4, i + 7, and i + 11 positions of an α-helix into a hydrophobic 
cleft on Bcl-xL. We have previously reported functionalized terphenyls that mimic the 
spatial projection of those residues on Bak important for complex formation. Herein, we 
present a new family of rationally designed α-helix mimetics with improved solubility and 
synthetic feasibility based on a benzoylurea scaffold that favors a linear conformation 
through intramolecular hydrogen bonding. In this conformation, benzoylurea derivatives 
are able to mimic the spatial projection of the i, i + 4, and i + 7 residues of an α-helix. 
The binding affinities of the benzoylurea derivatives for the hydrophobic pocket on Bcl-
xL were assessed by a fluorescence polarization competition assay and low micro molar 
inhibition constants were observed.  

 
MEDI 97 Discovery and optimization of substituted N-Aryl-1H-pyrazolo[3,4-
b]quinolin-4-amines as potent apoptosis inducers using a cell-based high 
throughput assay  
Han-Zhong Zhang1, Gisela Claassen2, Candace Crogan-Grundy2, John Drewe2, 
Shailaja Kasibhatla2, Ben Tseng2, and Sui Xiong Cai1. (1) Department of Medicinal 
Chemistry, EpiCept Corp, 6650 Nancy Ridge Dr, San diego, CA 92121, Fax: 858-202-
4000, hzhang@epicept.com, (2) Biology department, EpiCept Corp  

Apoptosis is a regulated cellular suicide process that organisms use to eliminate 
unwanted and excessive cells. Inadequate or abnormal inhibition of apoptosis is a 
hallmark of cancer. We are interested in the discovery and development of apoptosis 
inducers as potential anticancer agents and have developed a cell based high 
throughput screening technology for identifying apoptosis inducer. 1-(3-(2,3-dihydro-1H-
cyclopenta[b]quinolin-9-ylamino)phenyl)ethanone (1) was discovered through Epicept's 
whole-cell, caspase based anticancer drug screening program as an inducer of 
apoptosis. Compound 1 is active against cancer cells derived from a range of human 
solid tumors, with EC50 values ranging from 0.3 to 1µM. SAR study of 1 led to the 
discovery of N-aryl-1H-pyrazolo[3,4-b]quinolin-4-amines as potent inducers of apoptosis 
in cancer cells, with improved solubility. These compounds also are highly active in the 
cell growth inhibition assay. We will report in detail the chemistry, SAR, and biological 
characterization of N-aryl-1H-pyrazolo[3,4-b]quinolin-4-amines as inducers of apoptosis.  

 
MEDI 98 4-Aryl-4H-chromenes as a new series of apoptosis inducers using a cell- 
and caspase-based high throughput screening assay: Structure-activity 
relationships of N-substituted pyrrole fused at the 7, 8-positions  
William Kemnitzer1, Shailaja Kasibhatla1, Songchun Jiang1, Hong Zhang1, Real 
Denis2, Serge Lamothe2, Henriette Gourdeau2, Ben Tseng1, John Drewe1, and Sui 
Xiong Cai3. (1) EpiCept Corporation, 6650 Nancy Ridge Drive, San Diego, CA 92121, 
bkemnitzer@epicept.com, (2) Shire Biochem Inc, (3) Department of Medicinal 
Chemistry, EpiCept Corp  

We have recently reported the discovery of 2-amino-3-cyano-7-dimethylamino-4-aryl-
4H-chromenes as potent apoptosis inducers using a novel cell- and caspase-based 
HTS assay and the SAR of the 4-position with a dimethylamino group in the 7-position 
(Kemnitzer, W. et al. J. Med. Chem 2004, 47, 6299). These chromenes were found to 



be active in the HUVEC tube formation assay, suggesting that this series of compounds 
may have antivascular activity, and several compounds were also found to be highly 
active in anti-cancer in vivo tumor models (Kasibhatla, S. et al. Mol. Cancer Ther. 2004, 
3, 1365, and Gourdeau, H. et al. Mol. Cancer Ther. 2004, 3, 1375). More recently, SAR 
studies of the 4-aryl-4H-chromenes revealed that disubstitution at the 7,8-positions were 
preferred over 5,6 or 6,7-positions (Kemnitzer, W. et al. Bioorg. Med. Chem. Lett. 2005, 
15, 4745). Additional SAR studies involving a fused ring at the 7, 8-positions resulted in 
potent analogs. Herein we will report in detail the chemistry, in vitro and in vivo 
characterization of compounds with a N-substituted pyrrole fused ring at the 7, 8-
positions.  

 
MEDI 99 Drug-ability case study: Exploration of structural modifications and their 
impact on oral bioavailability of novel radio-sensitization agents (A): Z-(±)-2-(1-
Benzylindole-3-yl-methylene)azabicyclo[2.2.2]octane-3-ol, (B): Z-(±)-2-(1-
Benzylindole-3-yl-methylene)azabicyclo[2.2.2]octane-3-one and (C): Z-(±)-2-[1-(4-
chlorobenzyl)indole-3-yl-methylene]azabicyclo[2.2.2]octane-3-ol  
Abeer M Al-Ghananeem1, Zaineb Al-Beyati1, Ahmad H Malkawi1, Vijayakumar N 
Sonar1, Michael Freeman2, and Peter A. Crooks3. (1) Department of Pharmaceutical 
Sciences, University of Kentucky, College of Pharmacy, 725 Rose Street, Lexington, KY 
40536, Fax: 859-257-7585, amalg0@email.uky.edu, (2) Department of Radiation 
Oncology, Vanderbilt University Medical Center, (3) Department of Pharmaceutical 
Sciences, College of Pharmacy, University of Kentucky  

The purpose of this research was to study the effect of structural modifications on the 
oral bioavailability and pharmacokinetic parameters of novel radiosensitization agents. 
Structural modifications were carried out to produce three novel radiosensitization 
agents: (A) Z-(&plusmn)-2-(1-benzylindole-3-yl-methylene)azabicyclo[2.2.2]octane-3-ol, 
(B) Z-(&plusmn)-2-(1-benzylindole-3-yl-methylene)azabicyclo[2.2.2]octane-3-one and 
(C) Z-(&plusmn)-2-[1-(4-chlorobenzyl)indole-3-yl-methylene]azabicyclo- [2.2.2]octane-3-
ol. Sprague Dawley rats received a single oral gavage dose of 20mg/kg of each 
compound, and the results were compared with intravenous administration of the same 
compound (1mg/kg). Blood samples were analyzed using LC/MS. Relative to the 
intravenous dose (100% bioavailability), the bioavailability was 6.2% after oral 
administration of Compound A. Structural modification of Compound A by replacement 
of the secondary hydroxyl group with a ketone group (B) significantly enhanced oral 
bioavailability. Considering the limitations of delivering radiosensitization agents to 
human tumors, this study provide insights into the structural modifications needed to 
enhance the bioavailability of such compounds. This research was supported by grant 
no. NIH/NCI PO1 CA104457  

 
MEDI 100 Synthesis of carbon-11 labeled cyclofenil derivatives as new potential 
PET agents for imaging breast cancer estrogen receptors  
Mingzhang Gao, Min Wang, and Qi-Huang Zheng, Department of Radiology, Indiana 
University School of Medicine, 1345 West 16th Street, L3-202, Indianapolis, IN 46202, 
Fax: 317-278-9711, migao@iupui.edu, wang1@iupui.edu  



The estrogen receptor (ER) is a particularly attractive target in the treatment of breast 
cancer and the development of receptor-based breast cancer imaging agents for use in 
biomedical imaging technique positron emission tomography (PET). Cyclofenil 
derivatives have high binding affinity to ER, often comparable to or greater than that of 
estradiol, a well-known ER ligand. We present here the synthesis of carbon-11 labeled 
cyclofenil derivatives [11C]methyl 2-{4-[bis(4-
hydroxyphenyl)methylene]cyclohexyl}acetate, [11C]methyl 2-{3-[bis(4-
hydroxyphenyl)methylene]cyclohexyl}acetate, [11C]methyl 4-[bis(4-
hydroxyphenyl)methylene]cyclohexanecarboxylate and [11C]methyl 3-[bis(4-
hydroxyphenyl)methylene]cyclohexanecarboxylate as new potential PET radioligands 
for imaging breast cancer ERs. The target tracers were prepared by O-[11C]methylation 
of their corresponding precursors 2-{4-[bis(4-
hydroxyphenyl)methylene]cyclohexyl}acetic acid, 2-{3-[bis(4-
hydroxyphenyl)methylene]cyclohexyl}acetic acid, 4-[bis(4-
hydroxyphenyl)methylene]cyclohexanecarboxylic acid and 3-[bis(4-
hydroxyphenyl)methylene]cyclohexanecarboxylic acid using [11C]CH3OTf and isolated 
by a simplified solid-phase extraction (SPE) purification procedure in 40-60% 
radiochemical yields based on [11C]CO2 and decay corrected to end of bombardment 
(EOB), 15-20 min overall synthesis time from EOB, > 98% radiochemical purity, and 
4.0-6.0 Ci/µmol specific activity at EOB.  

 
MEDI 101 Generation of new chelates for targeted MRI and radioimmunotherapy  
Xiang Ma, Hyuna Song, Hyunbeom Lee, Santosh Mhaske, Sankar Bhuniya, and Hyun-
Soon Chong, Chemistry Division, Department of Biological, Chemical, Physical 
Sciences, Illinois Institute of Technology, 3101 S. Dearborn St, LS 182, Chicago, IL 
60616  

The development of the adequate synthetic bifunctional chelates is a critical step for 
targeted magnetic resonance imaging (MRI) and an antibody-targeted cancer 
therapeutic technique, radioimmunotherapy (RIT). We previously reported the synthesis 
and biological evaluation of the structually new chelates NETA and NETA analogues 
possessing both a macrocyclic cavity and an acyclic pendant binding group for use in 
MRI and RIT. Bifunctional versions of NETA and NETA analogues have been 
synthesized and conjugated to a targeted moiety, either antibody (Herceptin), cholic 
acid, or chenodeoxy cholic acid. The bioconjugates after being complexed with 
gadolinium(III) or lanthanides(III) have been evaluated for their T1 relaxivities, cell 
uptakes, MRI, and complexation kinetics. The synthesis and in vitro and in vivo 
evaluation of NETA and NE3TA based chelates and conjugates will be reported.  

 
MEDI 102 Fluorine-substituted 6-Aryl-1,4-dihydrobenzo[d][1,3]oxazine-2-thiones 
for breast tumor imaging and radiotherapy: Synthesis and receptor binding 
affinity  
Hai-Bing Zhou, Kathryn E. Carlson, and John A. Katzenellenbogen, Department of 
Chemistry, University of Illinois at Urbana-Champaign, 600 South Mathews Avenue, 
Urbana, IL 61801, hzhou132@scs.uiuc.edu, jkatzene@uiuc.edu  



The progesterone receptor (PR) is present in many breast tumors, and measurement of 
tumor PR levels is used to predict the success of certain endocrine therapies. 
Tanaproget (1), recently described by Wyeth, is a non-steroidal progestin agonist with 
very high PR binding affinity. When appropriately radiolabeled, it might be useful for 
diagnostic imaging of PR-positive breast tumors using positron emission tomography; 
this would allow tumor PR levels to be measured non-invasively. We describe the 
synthesis and PR binding affinities of a series of fluorine-substituted 6-aryl-1,4-
dihydrobenzo[d][1,3]oxazine-2-thiones (2 and 3), analogs of tanaproget. Some of these 
compounds showed binding affinities comparable to or even higher than that of the 
known high affinity PR ligand R5020. The structures of these compounds and their 
relative binding affinity [RBA] values (as a percent that of R5020) are shown below. 
Some of these compounds will be evaluated as potential diagnostic imaging agents for 
breast cancer.  

 

 
MEDI 103 Synthesis and evaluation of carrier linked small molecules as targeted 
chemo and binary radiotherapeutic agents  
Venkata J Reddy and Venkatram R. Mereddy, Department of Chemistry and 
Biochemistry, University of Minnesota Duluth, Duluth, MN 55812, Fax: 218-726-8394, 
vmereddy@d.umn.edu  

Estradiol is a high affinity ligand for estrogen receptor (ER) and we have synthesized 
several estradiol conjugates of carboranes derived from Baylis Hillman reaction as 
potential targeted agents for ER positive breast cancers. Rapidly growing cancer cells 
consume large quantities of cholesterol for the cell membrane biosynthesis. Cholesterol 
conjugates of carboranes were also synthesized as targeted agents for cancer chemo-, 
radiotherapeutic, and diagnostic agents for brain tumor. Synthesis and biological 
evaluation of several of these molecules will be presented.  

 
MEDI 104 Radiosynthesis of 18F-fluro-BMS-354825 for PET imaging of SRC 
expression in tumors  
Yunming Ying, Uday Mukhopadhyay, Mian M. Alauddin, William Bornmann, and Juri 
Gelovani, Diagnostic Imaging, University of Texas MD Anderson Cancer Center, 1515 
Holcombe Blvd, Houston, TX 77030, yying@mdanderson.org  

BMS-354825 is a Src family/Abl-selective inhibitor, which has shown success and low 
toxicity in clinical trials in imatinib-resistant Chronic Myelogenous Leukemia patients. 
We synthesized the [18F] labeled BMS-354825 analog. The analog potently inhibits the 
tyrosine kinase activity of imatinib-resistant ABL mutants, similar to BMS-354825. PET 
imaging with [18F] of a BMS-354825 analog could help to identify imatinib-resistant 



CML patients. The methods of cold synthesis, radiolabeling and in vivo tissue 
distribution in rats are described.  

 
MEDI 105 Synthesis of [124I]Iodo-ABT-737, a PET imageable tracer for BCl-2 
expression in tumors  
Dongmei Han1, Liwei Guo1, David S Maxwell1, David J. Yang1, Seok Tae Lim1, Ismael 
Samudio2, Michael Andreeff2, William G. Bornmann1, and Juri G. Gelovani1. (1) 
Experimental Diagnostic Imaging, University of Texas M. D. Anderson Cancer Center, 
Houston, TX 77054, Fax: 713-563-0084, (2) Stem Cell Transplantation, University of 
Texas M. D. Anderson Cancer Center  

Proteins in the Bcl-2 family are central regulators of programmed cell death, and 
members that inhibit apoptosis, such as Bcl-XL and Bcl-2, are overexpressed in many 
cancers and contribute to tumor initiation. ABT-737 (1) is a small molecule inhibitor of 
the anti-apoptotic proteins Bcl-2, Bcl-XL and Bcl-w, with an affinity of two to three orders 
of magnitude more potent than previously reported compounds. Based on this, 
radiolabeled iodo analogue of ABT-737 ([124I]Iodo-ABT-737, 2) was designed and 
synthesized as a new radiotracer for PET-imaging of Bcl-2 expression in tumors.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MEDI 106 Improved synthesis of 17β-hydroxy-16α-[124I]iodowortmannin for 
molecular imaging of PI-3 kinases expression with PET  
Dongmei Han, Liwei Guo, David J. Yang, Hiroaki Kurihara, Hsin Hsien Yeh, William G. 
Bornmann, and Juri G. Gelovani, Experimental Diagnostic Imaging, University of Texas 
M. D. Anderson Cancer Center, Houston, TX 77054, Fax: 713-563-0084  

Wortmannin (1), a fungal metabolite that specifically inhibits PI-3 kinase by covalently 
reacting with Lys-802 in the ATP binding site of the enzyme, is regarded as a powerful 
and selective tool to study the function of PI3 kinase. A radiolabeled derivative of 
wortmannin, 17β-hydroxy-16α-[124I]iodowortmannin (2) was synthesized in an improved 
route as a PET tracer.  

 

 
MEDI 107 Synthesis toward the active side chains of avicins and their analogs  
Dongmei Han1, William G. Bornmann1, and Jordan U. Gutterman2. (1) Experimental 
Diagnostic Imaging, University of Texas M. D. Anderson Cancer Center, Houston, TX 
77054, Fax: 713-563-0084, (2) Molecular Therapeutics, University of Texas M. D. 
Anderson Cancer Center  

Avicins are a recently discovered family of terpenoid molecules from Acavia victoriae 
that exhibit proapoptotic, antiinflammatory, and cytoprotective properties. In previous 
study, the side chains of the Avicins were demonstrated to be crucial for the avicylation 
of OxyR of Escherichia coli, which protects bacterial cells against oxidative and 
nitrosative stresses. In order to further investigate the mechanism, a series of 
analogues of Avicins side chain were designed. A concise synthetic route was designed 
and carried out toward these molecules. The study on structure-activity relationship is 
under the way.  

 



 
MEDI 108 An improved synthesis of beta-D-galactopyranosyl-(1,4')-2'-deoxy-2'-
[18F]-fluoro-beta-D-glucopyranoside for PET imaging of lactose-binding protein 
expression  
Yunming Ying1, Liwei Guo2, Pradip Ghosh1, Mian M. Alauddin1, William Bornmann1, 
and Juri Gelovani1. (1) Diagnostic Imaging, University of Texas MD Anderson Cancer 
Center, 1515 Holcombe Blvd, Houston, TX 77030, yying@mdanderson.org, (2) 
Experimental Diagnostic Imaging, University of Texas M. D. Anderson Cancer Center  

Lactose-binding proteins, like lectin, are overexpressed in several types of tumors, like 
pancreatic carcinomas, colon carcinomas. Radiolabeled lactose was synthesized as a 
molecular probe for the PET imaging of lactose-binding protein expression in pancreatic 
carcinomas. Here we describe the improved methods of cold synthesis, radiolabeling 
and in vivo tissue distribution in rats.  

 
MEDI 109 STI571 Analogs: 18F- STI571 as potential agents for PET imaging of c-
kit expression at a kinase level  
Zhenghong Peng1, William Bornmann1, Ashutosh Pal1, Pradip Ghosh1, Seok Tae Lim2, 
Juri Gelovani1, David Maxwell1, and Mian M. Alauddin1. (1) Diagnostic Imaging, 
University of Texas MD Anderson Cancer Center, 1515 Holcombe, Houston, TX 77030, 
Fax: 7135630084, zhenghong.peng@di.mdacc.tmc.edu, (2) Experimental Diagnostic 
Imaging, University of Texas M. D. Anderson Cancer Center  

We synthesized three series of fluorine-18 gleevec analog for development of a c-Abl 
and c-Kit receptor analog. The methods of synthesis, molecular modeling, in vitro 
binding assays, radiolabeling and in vivo tissue distribution in rats are described. The 
molecular modeling revealed that these analogs occupy at the same gleevec binding 
site of c-Abl and C-kit. The analogs potently inhibit the tyrosine kinase activity of Abl and 
C-kit similar to clinical drug Gleevec. Fluorine-18 labeled gleevec was prepared with 
high specific acitivity (75GBq/ƒÝmol) by nucleophilic displacement with an average 
radiochemical yield of (12 %).  

 
MEDI 110 Activity of novel sulfonium-containing bisphosphonates in tumor cell 
lines: A QSAR analysis  
Michael P. Hudock1, Yonghui Zhang2, Annette Leon1, Kilannin Krysiak2, and Eric 
Oldfield2. (1) Center for Biophysics and Computational Biology, University of Illinois at 
Urbana-Champaign, 607 S. Mathews Avenue, Urbana, IL 61801, hudock@uiuc.edu, (2) 
Department of Chemistry, University of Illinois at Urbana-Champaign  

We report here a QSAR investigation of activity of a novel class of sulfonium-containing 
bisphosphonates in three tumor cell lines. These compounds were synthesized and 
tested for activity against three human cancer cell lines: breast adenocarinoma (MCF-
7), CNS glioblastoma (SF-268) and lung large cell (NCI-H460). For several such 
compounds, we have observed low micro-molar activity and activity dependence on 
side chain length. Alignment-independent 2D-QSAR suggests the importance of 
positive charge and increased hydrophobic surface area. Subsequent 3D-QSAR 
CoMSIA analysis shows localization of the positive charge and hydrophobic features in 



space. Traditionally, molecules containing the bisphosphonate motif have been known 
to inhibit the enzyme farnesyl diphosphate synthase (FPPS) in the mevalonate pathway. 
However, based on enzyme screening it is believed that this class of sulfonium 
bisphosphonates may have additional targets. Together these results suggest more 
potent analogs by optimizing hydrophobic and positive charge character.  

 
MEDI 111 Development of novel cucurbitacin derivatives through QSAR studies 
as anticancer candidates  
Andrew J. Young and Fathi T. Halaweish, Department of Chemistry and Biochemistry, 
South Dakota State University, Shepard Hall 121, Box 2202, Brookings, SD 57007, Fax: 
605-688-6364, andrew.young@sdstate.edu  

Cucurbitacins are highly oxygenated tetracyclic triterpenoid compounds found 
predominantly in the Cucurbitaceae family. A number of cucurbitacin derivatives have 
been identified as potential anticancer compounds. The anti-cancer activity is a result of 
the derivatives interaction with the protein Signal Transducer and Activator of 
Transcription 3 (STAT3). Our lab has prepared several cucurbitacin derivatives. These 
derivatives cytotoxicity towards cancer cell lines has been determined and the 
physiochemical properties calculated using semi-empirical methods. This data along 
with QSAR studies has been utilized in the development of novel cucurbitacin 
derivatives as potential anti-cancer compounds.  

 
MEDI 112 Functionalized bionanocomposites for guided hyperthermic ablation of 
brain tumors  
E. A. Rozhkova1, X. Liu1, T. Rajh2, V. Novosad3, S. D. Bader3, and A. J. Rosengart1. (1) 
Department of Neurology, Biological Science Division, University of Chicago, Chicago, 
IL 60637, rozhkova@uchicago.edu, (2) Chemistry Division, Argonne National 
Laboratory and Center for Nanoscale Materials, (3) Materials Science Division, Argonne 
National Laboratory  

Application of cytotoxic effects of magnetic fluid hyperthermic therapy to cancer 
treatment remains a problem, mostly because of inadequacy in delivering of particles 
focally to the cancer, and in controlling the deleterious heat induction within a narrow 
temperature and time window. We will describe design of bio-nanospheres with 
polyvalent modalities for targeted delivery, heating, and chemo-therapies of brain 
gliomas. Main discussion will be focused on synthesis strategies of fabrication of bio-
compatible and degradable superparamagnetic nanospheres and covalent tethering of 
interleukin 13 fragments F(ab`)2 to surface of polymer-encapsulated particles. Work at 
Argonne was supported by DOE contract number DE-AC02-06CH11357.  

 
MEDI 113 Synthesis and biological activity of 2-amino-4-substitutedanilino-6-
substituted phenylmethyl pyrrolo[2,3-d]pyrimidines as inhibitors of multiple 
receptor tyrosine kinases  
Aleem Gangjee1, Sonali Kurup1, Michael Ihnat2, and Dixy Green2. (1) Division of 
Medicinal Chemistry, Graduate School of Pharmaceutical Sciences, Duquesne 
University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-396-5593, 



gangjee@duq.edu, kurup225@duq.edu, (2) Department of Cell Biology, The University 
of Oklahoma Health Science Center  

Receptor tyrosine kinases (RTKs) play a crucial role in signal transduction pathways 
that regulate cell differentiation and proliferation and angiogenesis. Receptor tyrosine 
kinases (RTKs) play a crucial role in signal transduction pathways that regulate cell 
differentiation and proliferation and angiogenesis. Angiogenesis is the process of 
formation of new blood vessels from existing vasculature. Primary tumors recruit new 
blood vessels for growth and metastasis. Several tumors have dysfunctional, overactive 
growth factor RTKs which include PDGFR, FGFR, VEGFR, IGFR and EGFR among 
others, which result in abnormal signaling and carcinogenesis. Several RTK inhibitors 
have been designed as therapeutic agents for the treatment of cancer. Recently, 
Nexavar and Sutent were approved for renal cell carcinoma acting through multiple 
kinase inhibition. Gangjee et al. designed and synthesized 2-amino-4-(3'-bromoanilino)-
6-benzylsubstituted pyrrolo[2,3-d]pyrimidines as inhibitors of multiple RTKs. These 
analogs demonstrated that variation of substituents in the benzyl moiety controlled both 
the potency and specificity of inhibitory activity against various RTKs. Using the 6- 
substituted benzyl analog as the lead, we have explored substitutions on the 4-anilino 
ring and evaluated their effect(s) on the specificity and potency of RTK inhibition. The 
design, synthesis and RTK inhibitory activities of these compounds will be presented 
and discussed.  

 
MEDI 114 Structure-based drug design of c-kit inhibitors for use in the treatment 
of acute myeloid leukemia  
David S Maxwell1, Ashutosh Pal1, Zhenghong Peng1, Alexandr Shavrin1, Stefan 
Faderl2, David Harris2, Quin Van2, Zhiming Liu2, Srdan Verstovsek2, Taghi Manshouri2, 
Alessandra Ferrajoli2, Hagop Kantarjian2, Zeev Estrov2, and William G. Bornmann1. (1) 
Experimental Diagnostic Imaging, University of Texas M. D. Anderson Cancer Center, 
Houston, TX 77054, Fax: 713-563-0084, david.maxwell@di.mdacc.tmc.edu, (2) 
Department of Leukemia, University of Texas M. D. Anderson Cancer Center  

Inhibitors of c-Kit kinase have shown clinical relevance in various myeloid disorders, 
including Acute Myeloid Leukemia (AML). Research in our lab has been oriented 
towards structure-based drug design of c-Kit inhibitors based on the available crystal 
structure. We describe the design, synthesis, and preliminary results from the in-vitro 
testing of several c-Kit kinase inhibitors in both enzymatic and cell-based assays. The 
design resulted from in-silico screening of several targeted libraries via docking to the 
crystal structure of c-Kit. The docking results were followed by an aggressive post-
filtering strategy involving several criteria that significantly biased synthesis efforts 
towards the most optimal candidate compounds. Five compounds were initially 
synthesized, and were immediately followed by 60 compounds with variations to probe 
local structure-activity relationships. Several of the compounds showed favorable 
activity in a c-Kit kinase assay and were additionally tested in a MTT-based assay using 
OCIM2 and OCL/AML3 cell lines.  

 
 
 



MEDI 115 Structure-based drug design of c-met inhibitors for use in the treatment 
of multiple myeloma  
David S Maxwell1, Yunming Ying1, Dongmei Han1, Zhenghong Peng1, Hagop 
Kantarjian2, Christine Stellrecht3, Varsha Gandhi3, and William G. Bornmann1. (1) 
Experimental Diagnostic Imaging, University of Texas M. D. Anderson Cancer Center, 
Houston, TX 77054, Fax: 713-563-0084, david.maxwell@di.mdacc.tmc.edu, (2) 
Department of Leukemia, University of Texas M. D. Anderson Cancer Center, (3) 
Department of Experimental Therapeutics, University of Texas M. D. Anderson Cancer 
Center  

The kinase c-Met has been shown to be important in Multiple Myeloma, an invariably 
fatal plasma cell malignancy. Thus, a highly potent c-Met inhibitor would be expected to 
be important in treating patients known to have c-Met positive tumors. Our lab has been 
focused on structure-based drug design of c-Met inhibitors and here we describe the 
design, synthesis, and preliminary results from the in-vitro testing of several c-Met 
kinase inhibitors. The design resulted from in-silico screening of several targeted 
libraries via docking to the crystal structure of c-Met. The docking results were followed 
by an aggressive post-filtering strategy involving several criteria that significantly biased 
synthesis efforts towards the most optimal candidate compounds. Approximately 50 
compounds from three distinct structural cores have been synthesized and tested in an 
enzymatic assay, and several of these compounds exhibited 50% inhibition at the nM 
level. We are currently reviewing these results and conducting more extensive assays 
to determine which hits to pursue as lead compounds.  

 
MEDI 116 3-Cyclohexylindoles: A new class of inhibitors of 3-phosphoinositide-
dependent kinase 1 (PDK1)  
Kristina M. K. Kutterer1, Zhilian Tang1, Alexis Aplasca1, Anthony Malana1, Bing Guo2, 
Xin Han2, Kim Arndt2, Ariamala Gopalsamy1, and John W. Ellingboe1. (1) Chemical and 
Screening Sciences, Wyeth Research, 401 N. Middletown Road, Pearl River, NY 
10965, Fax: 845-602-5561, kutterk@wyeth.com, (2) Oncology Research, Wyeth 
Research  

PDK1 is a serine / threonine kinase that is most often referred to as a "master kinase" 
responsible for the activation of a number of kinases in the AGC kinase superfamily. 
Inhibition of PDK1 is predicted to provide an effective therapeutic treatment for cancer 
since it is central to growth factor stimulated signal transduction and, hence, plays a key 
role in cancer cell growth, survival, and tumor angiogenesis. In a quest for small 
molecule inhibitors of PDK1, we discovered the 3-cyclohexylindole scaffold. Although 
this was a novel scaffold for kinases, the initial lead compound had a rather high 
molecular weight and suffered from very poor pharmaceutical profiling characteristics. 
Herein is presented the synthesis of the 3-cyclohexylindole series and the 
improvements in potency, property characteristics and pharmaceutical profiling 
characteristics attained for this series. A summary of the SAR of the 3-cyclohexylindole 
series is also presented.  

 
 
 



MEDI 117 SAR of a series of 1H- and 3H-imidazo[4,5]pyridin-2-yl-pyridin-2(1H)-one 
and 9H-purin-8-yl-pyridin-2(1H)-one inhibitors of IGF-1R Kinase  
Carl Ouellet1, Francis Beaulieu1, Mark D. Wittman2, Kurt Zimmermann2, Joan Carboni3, 
Francis Y. Lee3, Praveen Balimane3, Lorell Discenza3, Ann Greer3, Aixin Li3, Zheng 
Yang3, Jacques Banville1, Alain Martel1, Ricardo Attar3, Marco Gottartis3, and Dolatrai 
M. Vyas2. (1) Bristol-Myers Squibb Co, Pharmaceutical Research Institute, 100 
Industrial Blvd, Candiac, QC J5R 1J1, Canada, carl.ouellet@bms.com, (2) Bristol-Myers 
Squibb Co, Pharmaceutical Research Institute, Wallingford, CT, (3) Bristol-Myers 
Squibb Co, Pharmaceutical Research Institute, Princeton, NJ  

The Insulin-like growth factor I receptor (IGF-IR) has become a promising oncology 
target because it is frequently over-expressed in a variety of tumors, where it mediates 
enhanced proliferation and reduced apoptosis. Epidemiological studies have correlated 
elevated IGF-I levels with an increased risk of developing colon, breast, prostate and 
lung tumors. Multiple strategies have been employed to block IGF-I receptor signaling, 
including the use of ATP-competitive small molecule kinase inhibitors that can inhibit 
IGF-IR signaling transduction pathway and function. We have recently reported BMS-
536924 (1) as a new small molecule kinase inhibitor of IGF-1R with broad spectrum in 
vivo activity. In order to further explore the SAR around the 1H-benzimidazol-2-yl-1H-
pyridin-2-one structure 1, we prepared a series of aza-analogues (2). Details of the 
synthesis of these analogs, as well as their biological evaluation will be described.  

 

 
MEDI 118 A novel series of low nM JAK2 selective inhibitors exhibit potent in 
vitro activities with favorable preclinical properties  
Chi Ching Mak1, Jianguo Cao1, Chun Chow1, Richard Fine2, John Hood1, Xinshan 
Kang2, Boris Klebansky2, Dan Lohse1, Andrew McPherson1, Glenn Noronha1, Ved P. 
Pathak1, Joel Renick1, Richard Soll1, and Binqi Zeng1. (1) TargeGen, Inc, 9380 Judicial 
Drive, San Diego, CA 92121-3830, cmak@targegen.com, (2) BioPredict, Inc  

The Janus Kinases (JAKs) play pivotal roles in intracellular cytokine signaling. 
Acquisition of somatic mutations, such as JAK2(V617F), results in constitutive activation 
of JAK-STAT signaling, which is associated with the pathogenesis of various 
myeloproliferative disorders (MPD). JAK2(V617F) is widely distributed in MPDs 
including a majority (>95%) of polycythemia vera (PV) cases, and approximately half of 
the patients with either essential thrombocythaemia (ET) or agnogenic myeloid 
metaplasia (AMM). Therefore, JAK2 inhibitors may be potential therapeutics in MPD, 
where aberrant JAK-STAT pathway is involved.  



TargeGen has designed a new class of pyrimidine based inhibitors that potently and 
selectively target JAK2. Details of a lead sub-series optimized for biochemical activity 
and selectivity, cellular potency in JAK(V617F) driven cells, and further characterization 
of selected compounds, both in vitro and in vivo, will be presented.  

 
MEDI 119 Design, syntheses and SAR of low nM inhibitors targeting JAK2  
Jianguo Cao1, Chun Chow1, Richard Fine2, John Hood1, Xinshan Kang2, Boris 
Klebansky2, Dan Lohse1, Chi Ching Mak1, Andrew McPherson1, Glenn Noronha1, Ved 
P. Pathak1, Joel Renick1, Richard Soll1, and Binqi Zeng1. (1) TargeGen, Inc, 9380 
Judicial Drive, San Diego, CA 92121-3830, Fax: 858-678-0029, jcao@targegen.com, 
(2) BioPredict, Inc  

Janus kinase 2 (JAK2) is a cytoplasmic tyrosine kinase of the JAK family, and plays an 
integral role in cytokine signaling. somatic mutations in JAK2 and in the associated 
receptor kinases, play a critical role in keeping the JAK2 pathway constitutively active, 
and are associated with the pathogenesis of myeloproliferative disorders (MPDs). JAK2 
pathway dysregulation gives proliferative and survival advantages to hematopoietic 
precursors. Therefore, JAK2 inhibitors may find therapeutic utility in myeloid disease 
states in which the JAK2 pathway is involved. Using structure based drug design in 
conjunction with molecular modeling utilizing a homology model of JAK2 based on the 
known crystal structure of JAK3, a new series of JAK2 inhibitors has been designed and 
optimized. The design, synthesis, and SAR efforts for this new pyrimidine series that led 
to single-digit nM inhibitors of JAK2 will be discussed.  

 
MEDI 120 Development of novel and potent inhibitors of JAK2: Structure activity 
relationship studies for optimiziation of JAK2 potency while minimizing JAK3 
activity  
Andrew McPherson1, Jianguo Cao1, Chun Chow1, Richard Fine2, John Hood1, Xinshan 
Kang2, Boris Klebansky2, Dan Lohse1, Chi Ching Mak1, Glenn Noronha1, Ved P. 
Pathak1, Joel Renick1, Richard Soll1, and Binqi Zeng1. (1) TargeGen, Inc, 9380 Judicial 
Drive, San Diego, CA 92121-3830, (2) BioPredict, Inc  

Somatic mutations such as JAK2(V617F) result in constitutive activation of JAK-STAT 
signaling that commonly characterizes myeloproliferative disorders (MPDs). Aberrant 
JAK-STAT signaling is therefore a potential therapeutic target in various MPDs including 
polycythemia vera (PV), agnogenic myeloid metaplasia (AMM), and essential 
thrombocythemia (ET). JAK2 inhibitors may find therapeutic utility in these and other 
myeloid disease states in which the JAK2 pathway is involved. These therapeutic 
agents must maintain a high degree of selectivity and minimal side effects in such 
chronic disease states, as these patient groups will likely be on lifetime therapy. The 
closely related JAK3 is a known target for immunosuppression to eliminate transplant 
rejection, and as such, it is important to develop JAK2 inhibitors that minimize JAK3 
activity. Presented herein is a series of potent JAK2 inhibitors that have been designed 
to deselect JAK3 activity.  

 



MEDI 121 Development of highly selective Chk-1 inhibitors with low nanomolar 
cellular activity  
Frank A. Diaz, Ryan Holcomb, Francine Farouz, and Gene Thorsett, Medicinal 
Chemistry Department, Icos Corporation, 22021 20th Ave. SE, Bothell, WA 98021, Fax: 
425-635-4183, fdiaz@icos.com  

Checkpoint kinase 1 (Chk-1) is an important serine/threonine kinase involved in the cell 
cycle. Chk-1 is activated when DNA damage occurs and allows the cells to arrest in S 
and G2 phases. Normal cells have an additional checkpoint allowing arrest in G1 phase. 
Tumors which posses a mutant p53 tumor suppressor protein lack the G1 phase 
checkpoint, and thus can be sensitized to DNA damaging agents in the presence of a 
Chk-1 inhibitor.  

We will discuss the modification of a known series of biaryl urea Chk-1 inhibitors which 
resulted in extremely potent and highly selective compounds. We will discuss the 
strategy we used to reduce hERG binding while maintaining or increasing cellular 
potency. Our initial investigation seemed to suggest that modifications that reduced 
hERG tended to reduce cellular and intrinsic potency. We will show how by modulating 
the pKa and cLogP of our analogs we can maximize selectivity and cellular potency.  

 

 
MEDI 122 Investigation of novel 7,8-disubstituted-5,10-dihydro-
dibenzo[b,e][1,4]diazepin-11-ones as potent and selective Chk1 inhibitors  
Lisa A. Hasvold1, Le Wang1, Gerard M. Sullivan1, Magdalena Przytulinska1, Laura 
Hexamer1, Zhan Xiao1, Zehan Chen1, Wen-Zhen Gu1, Philip Merta1, John Xue1, Peter 
Kovar1, Haiying Zhang1, Jennifer Bouska2, Chang Park3, Thomas Sowin1, Saul 
Rosenberg4, and Nan-Horng Lin1. (1) R47B, Cancer Research, GPRD, Abbott 
Laboratories, 100 Abbott Park Road, Abbott Park, IL 60064-6101, Fax: 847-935-5165, 
Lisa.Hasvold@Abbott.com, (2) R47J, Cancer Research, GPRD, Abbott Laboratories, 
(3) R46Y, Cancer Research, GPRD, Abbott Laboratories, (4) R460, Cancer Research, 
GPRD, Abbott Laboratories  

Progression of cells through the cell-cycle is mediated by checkpoints where the 
integrity of the cell is monitored. Specifically, checkpoint kinase 1 (Chk1 kinase) arrests 
DNA-damaged cells at the G2/M checkpoint which prevents them from entering mitosis 
and allows time for repair. It is thought that inhibition of Chk1 kinase will lead to 
abrogation of the G2/M checkpoint, thus allowing DNA-damaged cells to enter mitosis. 
This would result in cell death, thus preventing the replication of aberrant cells and the 
progression of cancer. We have identified a series of 5,10-dihydro-



dibenzo[b,e][1,4]diazepin-11-one compounds as potent and selective Chk1 inhibitors. In 
an attempt to improve the biological profile of the benzodiazepinone compounds, a 
variety of 7,8-disubstituted-5,10-dihydro-dibenzo[b,e][1,4]diazepin-11-one compounds 
were prepared. The disubstituted compound with the best overall profile possesses an 
IC50 of 2.6 nM, a combination EC50 with Doxorubicin of 1.9 µM in the MTS assay, a 
combination EC50 with Doxorubicin of 0.445 µM in the FACS assay, and is 16 % 
bioavailable in mouse PK. Details of the synthesis and SAR study of this series of 
compounds will be presented.  

 

 
MEDI 123 Investigation of novel 7-substituted and 8-substituted-5,10-dihydro-
dibenzo[b,e][1,4]diazepin-11-one based potent, and selective Chk-1 inhibitors  
Laura Hexamer1, Le Wang1, Gerard M. Sullivan1, Magdalena Przytulinska1, Zehan 
Chen1, Zhan Xiao1, Wen-Zhen Gu1, John Xue1, Mai-Ha Bui1, Philip Merta1, Peter 
Kovar1, Jennifer Bouska1, Joy Bauch2, Kennan C. Marsh2, Haiying Zhang1, Thomas 
Sowin1, Saul H. Rosenberg1, and Nan-Horng Lin1. (1) R47B, Cancer Research, GPRD, 
Abbott Laboratories, 100 Abbott Park Road, Abbott Park, IL 60064-6101, 
laura.hexamer@abbott.com, (2) GPRD, Abbott Laboratories  

Checkpoint kinase 1 (Chk-1) functions as a regulator by arresting DNA damaged cells 
at the G2/M checkpoint to prevent cells from entering mitosis, so that the DNA repair 
mechanism can be carried out. It is thought that inhibition of Chk-1 will lead to 
abrogation of the G2/M checkpoint, thus allowing DNA-damaged cells to enter mitosis, 
ultimately resulting in cell death. We have previously identified a series of 5,10-dihydro-
dibenzo[b,e][1,4]diazepin-11-one compounds, such as compound 1, as potent and 
selective Chk-1 inhibitors. These compounds display desirable cellular profiles, but their 
pharmacokinetic profiles show room for improvement. In an attempt to enhance the 
pharmacokinetic profile of compound 1, compound 2 was identified as having potent 
enzymatic activity (12 nM), a strong potentiating ability to camptothecin in MTS assay, 
and 75% bioavailablity in mouse. Details of the synthesis and SAR study of this 
medicinal chemistry effort will be presented.  

 

 



MEDI 124 Aza-rebeccamycin analogs as potent Checkpoint kinase 1 inhibitors  
Michelle Prudhomme1, Samir Messaoudi1, Fabrice Anizon1, Bruno Pfeiffer2, and Roy 
M. Golsteyn2. (1) Department of Chemistry, University Blaise Pascal Clermont-Ferrand, 
France, 24, Avenue des Landais, 63177 Aubière, France, Fax: 33-473-40-77-17, 
Michelle.PRUDHOMME@univ-bpclermont.fr, (2) Division Recherche et Cancérologie, 
Institut de Recherches Servier  

Recently, much interest has been devoted to Checkpoint 1 kinase (Chk1) as a target for 
the development of new antitumor drugs. Cell cycle checkpoints are activated in 
response to DNA damage. Their role consists of blocking the cell cycle to allow time for 
DNA repair. Chk1 is a major regulator of the G2 checkpoint. UCN-01, isolated from 
cultures of a Streptomyces, inhibits Chk1 with an IC50 value of 7 nM. Rebeccamycin is 
a topoisomerase I inhibitor isolated from cultures of Saccharothrix aerocolonigenes. We 
report here the synthesis and the Chk1 inhibitory activities of aza-rebeccamycin 
derivatives in which the sugar part is linked to the nitrogen of the pyridine ring. Their 
Chk1 inhibitory activities will be compared with those of aza-rebeccamycins in which the 
sugar part is linked to the indole nitrogen.  

 

 
MEDI 125 Synthesis of novel macrocyclic bioreductive alkylating agents  
Jennifer M. Wilson, David J. Robins, and Andrew Sutherland, Department of 
Chemistry, WESTCHEM, University of Glasgow, Glasgow G12 8QQ, United Kingdom, 
jenwil@chem.gla.ac.uk  

Eleven million people worldwide are diagnosed with cancer every year. New drugs are 
required that are effective and selective. For 50 years nitrogen mustards have been 
used to alkylate DNA. Use of the mustard pharmacophore as part of a macrocycle 
allows metal complexation and produces a pro-drug. Hypoxic tumour cells have 
increased concentrations of reductase enzymes which will lead to reduction of the 
complex in-situ and release of the drug.  

 



 
MEDI 126 Synthesis of bis and trisbenzamidoximes  
James E. Johnson1, Carol Carvallo2, Natalia Sanchez2, Vilma Garza2, Diana C. 
Canseco1, Debra D. Dolliver3, Gordon L. Eggleton4, and Frank R. Fronczek5. (1) 
Department of Chemistry and Physics, Texas Woman's University, P.O.Box 425859, 
Denton, TX 76204, JJohnson@TWU.EDU, (2) Department of Chemistry and Physics, 
Texas Woman's Univerity, (3) Department of Chemistry & Physics, Southeastern 
Louisiana University, (4) Department of Physical Sciences, Southeastern Oklahoma 
State University, (5) Department of Chemistry, Louisiana State University  

Bisamidoximes (2) have been prepared by the reaction of 4-methylbenzohydroximoyl 
chloride (1) with diamines. One trisamidoxime has been prepared from 1 and tris(2-
aminoethyl)amine. Single crystal X-ray structures on 2a, 2b, and 2c have shown that 
the two amidoxime moieties in each of these compounds have the Z configuration. 
Ligand to metal mole ratios of complexes formed from reactions of these amidoximes 
with iron (III) have been determined by Job's method of continuous variations. These 
compounds are being tested for their antiproliferative capacities.  

 

 
MEDI 127 The synthesis of the stable substrate for imaging HSV1-TK expression 
and its biological study  
Gwangil An1, kyochul Lee1, and Hakjune Rhee2. (1) Department of 
radiopharmaceuticals, KIRAMS, 215-4, Gongleung dong, Seoul 139-706, South Korea, 
Fax: 82-2-970-2409, gwangil@kcch.re.kr, (2) Department of Chemistry and Applied 
Chemistry, Hanyang university  

Background: The development of effective and stable compounds for use in tumor 
imaging is one of the most important interest in the field of radiopharmaceuticals and 
nuclear medicine. In last decade, interest in the study of the 5-iodo-2'-deoxyuridine 
analogues has grown exclusively since the potential antitumor therapeutic agents.  

methods The replacement of the furanose oxygen by a carbon gives the nucleoside 
increased in vivo stability. Radioiodinated carobcyclic IUdR analogue was evaluated for 
monitoring of HSV1-TK (herpes simplex virus type 1 thymidine kinase) gene transduced 
MCA hepatoma cells and wild-type MCA cells. The synthetic route employed 
cyclopentadiene as a starting material and proceed in good yield through 8 steps which 
contain Pd(0)-catalyzed coupling reaction and radioiodination as key reactions. 
Carbocyclic tin precursor was radioiodinated with I-124 This radioiodinated compound 
was purified with reverse phase HPLC system. Cellular uptake was determined at fixed 
MCA and MCA-TK cell density for 12 hr incubation. .  

Results The synthesis of trialkyltin precursor for iodination was achieved from 
cyclopentadiene in 37 % overall yield and iodination was employed in high yield. 



Specific radioactivity of radiocarbocyclic IUdR analogue was approximately 6x10-5 
mCi/mg. The MCA-TK uptake of radiocarbocyclic IUdR analogue was about 20 times 
higher than MCA uptake at 12 hr incubation.  

conclusion The synthesis of carrier free carbocyclic IUdR analogue is currently under 
investigation. We hope this synthetic protocol can be a useful method for the synthesis 
of other carbocyclic radiopharmaceuticals. These results suggest that radioiodinated 
carbocyclic IUdR analogue can be applied to monitoring of HSV1-TK gene expression.  

 
MEDI 128 Utilization of HPLC to determine a potential interaction between O6-
benzylguanine and cisplatin  
Cara A Rabik, Molecular Genetics and Cell Biology, University of Chicago, 5841 S 
Maryland Ave, AB210 (MC2115), Chicago, IL 60637, Fax: 773-702-2770, 
craibk@uchicago.edu, and M. Eileen Dolan, Department of Medicine, University of 
Chicago  

O6-Benzylguanine (BG) was originally developed as an inhibitor of the DNA repair 
protein O6-alkylguanine DNA alkyltransferase, and is currently in clinical trials with the 
chemotherapeutic agents carmustine and temozolomide. We have previously shown 
that BG enhances cytotoxicity induced by platinating agents, including cisplatin, 
carboplatin, and oxaliplatin. One possibility for this enhancement is a chemical 
interaction between the platinating agent (here, cisplatin) and BG, as shown in 1. We 
are currently using a high pressure liquid chromatography (HPLC) system to identify 
whether this reaction is taking place. We have confirmed that an interaction between 
cisplatin and BG does not occur in phosphate buffered saline or in media (DMEM/F12) 
lacking fetal bovine serum by monitoring shift of the BG-contributing peak along the 
spectrum. We are currently investigating the presence of this reaction in a cellular 
system.  

 

 



MEDI 129 Synthesis of sansalvamide A derivatives: Novel templates as potent 
antitumor agents  
Erinprit K. Singh, Rodrigo Rodriguez, Thomas J. Styers, Po-Shen Pan, Chung-Mao 
Pan, Suchitra Ravula, Stephanie Lapera, Julia Cajica, Joseph D. Brown, Emily Parry, 
and Shelli McAlpine, Department of Chemistry and Biochemistry, San Diego State 
University, San Diego, CA 92182-1030  

Cancers continue to evolve new mechanisms of action and become resistant to current 
chemotherapeutic agents; therefore there remains a serious and imminent need for the 
development of anti-tumor agents that target drug resistant cancers in a selective 
manner. The Sansalvamide A (San A) scaffold has been optimized by our laboratory to 
produce compounds that selectively target drug-resistant pancreatic and colon cancers. 
Our results indicate that molecules belonging to our San A library produce effective 
inhibitors in high nanomolar concentration range against these cancers. These 
molecules represent a significant breakthrough because the clinically used agent for 
these drug-resistant cancers, 5-FU, manifests an IC50 of ~200 µM against these same 
cell lines. Thus, our compounds are greater than 200-fold more active than the most 
commonly used clinical drug for these cancers, proving San A to be a promising class of 
anti-tumor agents.  

 

 
MEDI 130 Synthesis of FR235222 derivatives: Novel templates as potent 
anticancer agents  
Chung-Mao Pan, Erinprit K. Singh, Suchitra Ravula, and Shelli McAlpine, Department 
of Chemistry and Biochemistry, San Diego State University, 5500 Campanile Drive, San 
Diego, CA, CA 92182, eddie2037@mac.com  

The FR235222 structure represents a novel scaffold that targets human histone 
deacetylases (HDACs). HDACs are machinery in regulating transcription of genes and 
represents a promising class of anticancer agents. HDACs may lead to the control of 
cell growth. HDACs are up-regulated in pancreatic cancers, therefore the development 
of new structures that target HDACs may provide compounds that target pancreatic 
cancers over normal cells. Described is the synthesis of a series of FR235222 
derivatives and their results of these compounds run in pancreatic cytotoxicity assay.  



 

 
MEDI 131 The synthesis and structure-activity evaluation of deguelin analogs  
Zhenghong Peng1, William Bornmann2, Liwei Gao1, Woo-Young Kim1, and Ho-Young 
Lee1. (1) Diagnostic Imaging, University of Texas MD Anderson Cancer Center, 1515 
Holcombe, Fax: 7135630084, zhenghong.peng@di.mdacc.tmc.edu, (2) Diagnostic 
Imaging, University of Texas MD Anderson Cancer Center, 1515 Holcombe Blvd, 
wbornmann@di.mdacc.tmc.edu  

Deguelin, a plant-derived rotenoid, has been discovered to inhibit the proliferation of 
premalignant and malignant human bronchial epithelial cells by blocking Akt activation, 
which is induced by tobacco carcinogens. This finding supports the use of deguelin as a 
chemopreventive as well as a chemotherapeutic agent. In order to further explore its 
use, we have rationally designed and synthesized a series of deguelin analogs based 
on the deguelin core structure, and five novel candidates have been identified as lead 
compounds for the chemopreventive and chemotherapeutic study.  

 
MEDI 132 Molecularly engineered specificity in anticancer activity  
ariel Fernández1, Zhenghong Peng2, William Bornmann2, Lopez-Berestein Gabriel2, 
and David Maxwell2. (1) Bioengineering Department, Rice Universtiy, Houston, TX 
77006, (2) Diagnostic Imaging, University of Texas MD Anderson Cancer Center, 1515 
Holcombe, Houston, TX 77030, Fax: 7135630084, zhenghong.peng@di.mdacc.tmc.edu  

Kinase targeting is critical to drug-based cancer therapy, often geared at blocking the 
signal transduction governing cell fate and proliferation 1-7. Reducing cross reactivity by 
inhibitor design constitutes a challenge because kinases are evolutionarily, and hence 
structurally, related 1,7,8. Thus, Gleevec, an inhibitor of the CML (chronic myeloid 
leukemia 9) target Bcr-Abl 7,10,11 was later shown to impact the C-Kit kinase 12-14, a 
target for gastrointestinal stromal (GIST) tumors 13,15. Here we show how to 
reengineer the inhibitor guided by a structural discriminator that identifies differences in 
interfacial dehydration patterns 16 as Gleevec associates with different primary targets. 
Thus, we identify binding regions of C-Kit kinase susceptible to water attack and not 
conserved in Bcr-Abl, and modify the parental compound to selectively protect the 
vulnerabilities in C-Kit. By assaying the prototype molecule for antitumor activity on 
GIST13,15 and CML10 cell lines, we demonstrate drug specificity, subsequently 
corroborated by immunoblots. Finally, we identify a molecular signature for specificity in 
antitumor activity by contrasting cellular against test-tube assays.  

 



MEDI 133 Synthesis, in vitro tubulin inhibition and cell cytotoxicity of 
cyclohexenone derivatives of combretastatin-A4  
Jennifer Ruprich1, Andrew Prout1, John Dickson2, Brent Younglove1, Hilary Mackay1, 
Khyati Baxi2, Regan LeBlanc2, Lori Forrest2, Herman Holt Jr.3, Patrice Hills4, Susan 
Mooberry4, Toni Brown1, and Moses Lee1. (1) Department of Chemistry, Hope College, 
Natural Sciences Division, 35E. 12th. Street, Holland, MI 49422, Fax: 616-395-7923, 
lee@hope.edu, (2) Chemistry, Furman University, (3) Chemistry, University of North 
Carolina at Asheville, (4) Department of Physiology and Medicine, Southwest 
Foundation for Biomedical Research  

The antitumor activity of combretastatin A-4 (CA-4) is derived from its ability to interact 
at the colchicine binding site of tubulin thus preventing the polymerization of tubulin to 
form microtubules, a component of the cytoskeleton. Vascular targeting agents, such as 
CA-4 and the phosphate prodrug (CA-4P), inhibit tumor growth by specifically targeting 
the tumor microvasculature and occluding blood flow to it. The aryl rings of these 
compounds have been shown to exist in a twisted conformation. In contrast pyrazole 
derivatives possess a planar structure and the cytotoxicity of these compounds is 
reduced. Sixteen 2-cyclohexenone and 6-(ethoxycarbonyl)-2-cyclohexenone analogs of 
combretastatin-A4 (CA-4) were synthesized, and their ability to inhibit the growth of two 
murine cancer cell lines (B16 melanoma and L1210 leukemia) was determined using an 
MTT assay. One of the cyclohexenone analogs contains the same substituents as CA-4 
and is the most potent (IC50 = 0.91 µM, L1210). Exposure of A-10 aortic cells to this 
cyclohexenone and its ester congener produced significant reduction in cellular 
microtubules, with EC50 values of 27 and 37 µM, respectively. Molecular modeling 
studies indicate that this cyclohexenone analog adopts a twisted conformation, similar 
to CA-4, suggesting that conformation and structure are crucial for activity. These 
compounds are worthy of further investigation as potential tubulin inhibitors in the quest 
for novel anti-cancer agents.  

 
MEDI 134 Binding of f-PIP and JH-37 to the inverted CCAAT box-2 of the 
topoisomerase IIα promoter  
Alan Sielaff1, Amanda Cooper1, Hilary Mackay1, Toni Brown1, Caroline O'Hare2, Jerome 
Kluza2, Minal Kotecha2, Minh Le3, Daniel Hochhauser2, John A. Hartley2, and Moses 
Lee1. (1) Department of Chemistry, Hope College, Natural Sciences Division, 35E. 12th. 
Street, Holland, MI 49422, Fax: 616-395-7923, lee@hope.edu, (2) Oncology, Royal 
Free & University College Medical School, (3) Chemistry, Furman University  

Polyamide molecules comprised of pyrrole (P) and imidizole (I) heterocycles have the 
ability to bind to the minor groove of DNA as anti-parallel dimers. The position of 
heterocycles in the dimer binding motif dictates specificity for certain DNA base pairs, 
providing a means to potentially alter gene expression. An N-formamido-triamide (f-PIP) 
was designed to target the 5' flank of the ICB2 site (5'-TACGAT-3') in order to inhibit 
nuclear factor-Y (NF-Y) binding. NF-Y is responsible for the down regulation of 
topoisomerase IIα (topo-IIα) in confluent cancer cells, which prevent anti cancer drugs 
e.g. doxorubicin and etoposide which target this enzyme, from exerting their toxic 
effects. DNase I footprinting and surface plasmon resonance, studies demonstrate 
selective binding of f-PIP to the cognate sequence: 5'-TACGAT-3'. Circular dichroism 
studies further confirmed the binding of f-PIP in the minor groove of DNA. A gel shift 



experiment provided evidence for f-PIP to inhibit the binding of NF-Y to the ICB2 site. 
Western blot studies showed that expression of the topo-IIα gene in confluent NIH-3T3 
cells was induced by treatment with f-PIP. The results suggest that the triamide f-PIP 
can enter the nucleus, interact with the target DNA site and alter gene expression by 
inhibition of NF-Y. The results from f-PIP are compared to those obtained from a hairpin 
polyamide, JH-37.  

 
MEDI 135 Discovery of potent EDG4 antagonists as potential anticancer agents  
Hilary P. Beck1, Kang Dai2, Brendon Frank2, Kerstin Hasslinger1, Christine Hedberg1, 
Randall Hungate1, Juan Jaen1, Todd Kohn1, Cong Li2, Lingming Liang2, Julio Medina1, 
Steven Rubenstein1, Ralf Schwandner1, Wang Shen1, and Holger Wesche2. (1) 
Department of Chemistry Research & Discovery, Amgen Inc, 1120 Veterans Blvd., 
South San Francisco, CA 94080, hbeck@amgen.com, (2) Department of Oncology, 
Amgen Inc  

siRNA knock-down of the EDG4 receptor, a GPCR activated by lysophosphatidic acid 
(LPA), shows growth arrest and apoptosis of cancer cells in both culture and xenograft. 
It is also known that the EDG4 gene is overexpressed in many tumors cells (colorectal, 
ovarian and kidney) and LPA is a promoter of cancer cell proliferation. In an effort to find 
novel anticancer therapies, a hit to lead process was undertaken to improve the potency 
and study inhibition of LPA induced EDG4 mediated proliferation of cancer cells. Many 
compounds with nM potency (Aequorin and binding assays) were identified and were 
found to be selective for EDG4 over EDG2 and EDG7, and some showed inhibition of 
Erk activation and proliferation in HCT116 cells. These compounds could be used as 
tools to evaluate the benefits of EDG4 inhibition both in vitro and in vivo.  

 
MEDI 136 Synthesis and CYP26A1 inhibitory activity of 1-[benzofuran-2-yl-(4-
alkyl/aryl-phenyl)-methyl]-1H-triazoles and amino-benzooxazole derivatives  
Stephane Pautus, Medicinal chemistry department, Welsh School of Pharmacy, Cardiff 
University, Redwood building King Edward VII avenue, Cardiff CF14 3QB, United 
Kingdom, sphsp5@cf.ac.uk, Michael P Coogan, School of chemistry, Cardiff university, 
and Claire Simons, Department of Medicinal Chemistry, Welsh School of Pharmacy, 
Cardiff University  

All-trans-retinoic acid (atRA) has shown spectacular success in the treatment of cancer 
and leukaemia, however atRA is rapidly metabolised by the P450 enzyme CYP26. Two 
series of CYP26 inhibitors were synthesised: a series of 4-alkyl/aryl-substituted 1-
[benzofuran-2-yl-phenylmethyl]-1H-triazoles and a series of amino-benzooxazole 
derivatives. The triazole derivatives were prepared using a method previously described 
by our group. The amino-benzooxazole derivatives were envisaged from a docking 
experiment using a CYP26A1 homology model (based on CYP3A4) template. The 
molecular docking of the amino-benzooxazole imidazole derivatives indicated multiple 
hydrogen bonding in addition to coordination between the imidazole nitrogen and the 
P450 haem transition metal. The triazole derivatives were evaluated for CYP26A1 
inhibitory activity using a MCF-7 cell-based assay. The 4-ethyl and the 4-phenyl-1,2,4-
triazole derivatives displayed inhibitory activity (IC50 4.5 and 7 ìM respectively) 



comparable with liarozole (IC50 7 ìM). The synthesis, molecular modelling and inhibitory 
CYP26 inhibitory activity of the novel compounds will be presented.  

 
MEDI 137 Synthesis of substituted stilbenes and benzanilides as therapeutics for 
cancer  
Monica I. Noce1, Justin J. Heynekamp1, Lucy A. Hunsaker2, Lorraine M. Deck1, and 
David L. Vander Jagt2. (1) Department of Chemistry, University of New Mexico, MSC03 
2060, 1 University of New Mexico, Albuquerque, NM 87131, mnoce@unm.edu, (2) 
Department of Biochemistry and Molecular Biology, University of New Mexico School of 
Medicine  

The transcription factor NF-κB, which regulates expression of numerous anti-
inflammatory genes as well as genes that promote development of the pro-survival, 
anti-apoptotic state, is up-regulated in many cancer cells. The natural product 
resveratrol, a polyphenolic trans-stilbene, has numerous biological activities and is a 
known inhibitor of activation of NF-κB. Resveratrol exhibits activity against a wide 
variety of cancer cells and has demonstrated activity as a cancer chemopreventive 
agent. The biological activities of resveratrol are often ascribed to its anti-oxidant 
activity. Due to the structural resemblance to stilbenes and literature precedence, 
substituted benzanilides were chosen for further study of anti-cancer activity. As a 
continuation of an ongoing study, analogs of resveratrol and substituted benzanilides 
were compared to resveratrol for their abilities to inhibit the TNFα-induced activation of 
NF-κB. A library of substituted benzanilides and resveratrol analogs was synthesized 
and compounds were identified that were more active than resveratrol.  

 
MEDI 138 Design and synthesis of PEG-containing CC-1065 analogs for targeted 
therapy of cancer  
Robert Y. Zhao, Dapeng Sun, Emily Cavanagh, Michael Miller, Barbara Leece, Hans 
Erickson, Rajeeva Singh, Yelena Kovtun, Victor Goldmacher, and Ravi Chari, 
ImmunoGen, Inc, 128 Sidney Street, Cambridge, MA 02139, Fax: 617-995-2510, 
robert.zhao@immunogen.com  

The use of monoclonal antibodies (mAbs) for targeted delivery of cytotoxic drugs is 
promising due to their high selectivity for tumor-associated antigens, favorable 
pharmacokinetics, and relatively low intrinsic toxicity. Among a few highly potent (pM 
range) cytotoxic agents, CC-1065 and its analogs are interesting as effector molecules 
for antibody-mediated delivery, because they participate in a sequence-selective 
binding to the minor groove of DNA, followed by alkylation of the DNA. Previous studies 
of disulfide-linked antibody conjugates of the CC-1065 analog, called DC1, have 
demonstrated exceptional target-specific anti-tumor activity. However CC-1065 analogs 
are extremely hydrophobic, the conjugation reactions between CC-1065 analogs and 
antibodies require large amounts of organic co-solvents, which can damage the 
proteins. Also antibody-DC1 conjugates have to be kept in extremely dilute solutions 
with the aid of excipients to avoid aggregation.. Here, we have designed and 
synthesized bifunctional polyethylene glycols (PEG) which are linked to CC-1065 
analogs. One end of the PEGs is linked to CC-1065 analogs through amide bonds and 
the other end of the PEGs is linked to antibodies through disulfide bonds that can be 



cleaved inside the target cell. The potency of PEG linked CC-1065 analogs decreases 
with increase in the length of the PEG, while the water solubility is only slightly 
improved. The cytotoxicity of the short length (4) PEG linked CC-1065 analog (called 
DC11) is comparable to DC1. In order to achieve the desired aqueous solubility (>0.1 
mM) for conjugation to antibodies, stable form of PEG linked CC-1065 analogs bearing 
a phosphate group have been developed. The synthesis and biological evaluation of 
PEG-linked CC-1065 phosphate analogs and their antibody conjugates is reported.  

 

 
MEDI 139 Synthesis and biological evaluation of novel T-type calcium channel 
blockers  
Han Na Seo1, Ja Youn Choi1, Hyewhon Rhim2, Ae Nim Pae2, Dong Joon Choo1, and 
Jae Yeol Lee1. (1) Department of Chemistry, Kyung Hee University, 1 Hoegi-Dong, 
Dongdaemoon-Gu, Seoul 130-701, South Korea, Fax: 82-2-966-3701, 
jellyppo21@hanmail.net, (2) Life Sciences Division, Korea Institute of Science and 
Technology  

For the development of novel T-type channel blocker with higher potency and selectivity 
for T-type channel, 3,4-dihydroquinazoline analogues substituted by N-methyl-N-(5-
pyrrolidinopentyl)amine at the 2-position were synthesized and their blocking effects 
were evaluated for T- and N-type calcium channels. Among them, compound 11b 
(KYS05080) was about 5-fold potent (IC50 = 0.26 ± 0.01 µM) for T-type calcium channel 
(α1G) blocking compared to mibefradil (IC50 = 1.34 ± 0.49 µM) and its selectivity of T/N-
type was also improved (7.5 versus 1.4 of mibefradil).  

 

 
 
 
 
 
 



MEDI 140 Anticancer activities of 3,4-dihydroquinazoline derivatives as T-type 
calcium channel blockers  
Ja Youn Choi1, Han Na Seo1, Min Joo Lee1, Hyewhon Rhim2, Dong Joon Choo1, and 
Jae Yeol Lee1. (1) Department of Chemistry, Kyung Hee University, 1 Hoegi-Dong, 
Dongdaemoon-Gu, Seoul 130-701, South Korea, Fax: 82-2-966-3701, 
choija0819@nate.com, (2) Life Sciences Division, Korea Institute of Science & 
Technology  

Calcium plays a critical role as an intracellular signal, and controls many different cell 
processes, of which calcium appears to play an important role in cell growth. For 
example, it has also been shown that calcium signaling is required for cell cycle 
progression from G1/S phase through mitosis. It has been demonstrated that depletion 
of intracellular calcium arrests the cell cycle in the G0/G1 and S interphases. Regulation 
of the changes in intracellular calcium has been proposed to be via a T-type calcium 
channel. Lined with this proposition, it has recently been reported that T-type calcium 
channel blockers (CCBs) inhibited cellular proliferation. Therefore, selective T-type 
CCBs could be another tool to treat cancer where the cell cycle has become aberrant. 
Based on these findings, we will describes the preliminary anti-cancer activity that 3,4-
dihydroquinazoline derivatives as novel T-type calcium channel blockers inhibit the 
growth of human cancer cells by blocking calcium influx into the cell. Among the 
selected compounds from compound library, compound 9c (KYS05041) was identified 
to be nearly equipotent with Cisplatin against some human cancers in the micromolar 
range.  

 

 
MEDI 141 Enhancement of the anticancer activity of cladribine by application of 
the phosphoramidate protide approach  
Rocco Valente1, Costantino Congiatu1, Elisabeth Walsby2, Kenneth Mills2, and 
Christopher McGuigan1. (1) Welsh School of Pharmacy, Cardiff University, King Edward 
VII Avenue, Cardiff CF10 3XF, United Kingdom, valenter@cardiff.ac.uk, (2) School of 
Medicine, Cardiff University  

2-chlorodeoxyadenosine (2CdA, cladribine) is a potent anticancer and 
immunosuppressive agent used as the drug of choice for hairy-cell leukaemia but can 
also be used in other neoplasms. As with most nucleoside drugs, it needs to be 
phosphorylated into the active triphosphate form. In this work we report the application 
of the phosphoramidate prodrug approach1 in order to improve cellular penetration and 
to by-pass the first step of kinase-mediated activation. We describe the synthesis of 
different “protides” where the phosphate in 5' is masked as a phosphate prodrug, 



containing an aromatic ester and a protected amino acid. All the final compounds are 
obtained as mixture of two diasteroisomers, in variable ratio, due to the stereochemistry 
of the phosphorus centre.2 The results of biological evaluation, in different leukaemia 
cell lines, provide evidence for an increase in activity for the phosphoramidate 
analogues, with an average 10-fold enhancement in potency shown by the most active 
derivates, when compared to the parent nucleoside.  

1. Cahard, D.; McGuigan, C.; Balzarini, J. Aryloxy Phosphoramidate Triester as Pro-
Tide. Mini-Reviews in Medicinal Chemistry 2004, 4, 371-382.  

2. Congiatu, C.; Brancale, A.; Mason, M.; Jiang, W.; McGuigan, C. Novel potential 
anticancer naphtyl phosphoramidates of BVdU: separation of diasteroisomers and 
assignment of the absolute configuration of the phosphorus center. J. Med. Chem. 
2006, 49, 452-455.  

 

 
MEDI 142 Synthesis of isoprenoid bisphosphonate isomers and their impact on 
protein geranylgeranylation  
José S. Yu1, Andrew J. Wiemer2, Kimberly M. Lamb3, Raymond J. Hohl3, and David F. 
Wiemer1. (1) Department of Chemistry, University of Iowa, Iowa City, IA 52242, Fax: 
319-335-1270, jose-yu@uiowa.edu, (2) Molecular Biology Program, University of Iowa, 
(3) Department of Internal Medicine, University of Iowa  

Numerous geminal bisphosphonates inhibit bone resorption and some have been used 
to treat important bone diseases including osteoporosis, bone metastasis, and Paget's 
disease. Recently, it has been established that bisphosphonates also may have direct 
anti-cancer effects on leukemia cells. Although the mechanism responsible for this 
activity is not yet certain, it is known that nitrogen-containing bisphosphonates like 
zoledronate inhibit enzymes involved in isoprenoid biosynthesis and deplete cells of 
isoprenoid pyrophosphates. While zoledronate diminishes both protein farnesylation 
and protein geranylgeranylation, we have synthesized several geranyl (1) and farnesyl 
(2) bisphosphonate isomers that decrease only protein geranylgeranylation. The 
synthesis and differential bioactivity of these bisphosphonates will be discussed.  

 



 
MEDI 143 A new versatile photoactivable probe designed to investigate the 
diphosphate binding site of enzymes using isoprenoid diphosphates as 
substrates  
Olivier Henry and Mark D. Distefano, Department of Chemistry, University of 
Minnesota, 207 Pleasant Street SE, Minneapolis, MN 55455, henry@chem.umn.edu  

Isoprenoid diphosphate substrates play an important role in various biological functions. 
Protein prenylation involves the enzymatic post-translational lipid modification of specific 
protein-derived cysteine residues with a farnesyl (C15) group or a geranylgeranyl (C20) 
group. This process is catalyzed by protein prenyltransferases, a class of enzymes that 
includes protein farnesyltransferase (PFTase) and protein geranylgeranyltransferase 
(PGGTase). Our research group has focused on the design, synthesis and use of 
photoactivable probes to identify isoprenoid binding sites. Recently, we have created a 
new class of probes, shown below, that target regions closer to the pyrophosphate 
versus previous probes targeting the isoprene in the binding site. These analogues 
have shown broader applications in studying other cell isoprenoid related processes 
such as N-linked glycosylation, and terpene biosynthesis. We present here the 
synthesis and application results of such probes including kinetic parameters with 
PFTase and photolabeling experiments with the same enzyme, yeast microsomes, and 
a particular terpene cyclase.  

 
MEDI 144 Synthesis of deuterium-labeled isoprenoids  
Michael W. Amolins1, Richard A. Gibbs2, and Andrew Placzek2. (1) Department of 
Chemistry, Augustana College, 2001 S. Summit Ave., Sioux Falls, SD 57197, 
mwamolins@ole.augie.edu, (2) Department of Medicinal Chemistry and Molecular 
Pharmacology, Purdue University  

A series of deuterium-labeled isoprenoids were synthesized both for a group in the 
Netherlands studying mevalonate kinase deficiencies and for a Purdue University group 
studying farnesyltransferase inhibitors used for prevention of cancer. Among them were 
3-vinyl CD3-but-2(E)-ene-1-diphosphate (or 3-CD¬3-dimethylallyl pyrophosphate), 3-
vinyl CD3-7-methylocta-2(E),6(E)-diene-1-diphosphate (or 3-CD3-geranyl 
pyrophosphate), 3-Vinyl CD3-7,11-dimethyldodeca-2(E),6(E),10-triene-1-diphosphate 
(or 3-CD3-farnesyl pyrophosphate), and 3-vinyl CD3-7,11,15-trimethylhexadeca-
2(E),6(E),10(E),14-tetraene-1-diphosphate (or 3-CD3-geranylgeranyl pyrophosphate), 
each of which are compounds found along the mevalonate pathway. The Netherlands 
study, using tandem mass spectrometry as an analytical tool, will utilize the isotopically 
labeled isoprenoids as internal standards to determine fluctuation in the isoprenoid 
biosynthesis of cultured cells collected from patients. This, in turn, will provide a semi-
diagnostic method of identifying enzyme defects along the pathway. In addition, the 
compounds will be used as part of a study to identify which signaling pathways and 
individual proteins play a role in the auto-inflammatory diseases associated with 
mevalonate kinase deficiency. Purdue will use a similar analytical method to study the 
physiological aspects of protein prenylation.  

 



MEDI 145 Synthesis and evaluation of peptide analogs designed to disrupt the 
interaction between Cdc42 and RhoGDI  
James W Wollack1, Daniel G Mullen1, Nicholette A Zeliadt2, Elizabeth V. Wattenberg2, 
and Mark D. Distefano1. (1) Department of Chemistry, University of Minnesota, 207 
Pleasant Street S.E, Minneapolis, MN 55455, wolla026@umn.edu, (2) Division of 
Environmental and Occupational Health, University of Minnesota  

RhoGDI is a critical modulator of Ras-like GTPases. Disrupting the interaction between 
the Rho protein Cdc42 and RhoGDI should lead to more information on the roles that 
each protein plays in Ras regulated cancers. The key to this protein-protein interaction 
is the contact of the prenylated C terminus of Cdc42 with a hydrophobic binding pocket 
in GDI. This hydrophobic interaction creates a useful anchor on which to design Cdc42 
mimics that may preferentially bind with equal or greater affinity then full length Cdc42. 
Here we report the synthesis and evaluation of a series of prenylated Cdc42 peptide 
analogs created to disrupt the Cdc42/GDI complex. Attempts to probe the interaction 
both in vitro and in vivo have been undertaken. A cell penetrating domain and a 
fluorophore have been attached to possible inhibitors in order to analyze their ability to 
enter cells and interfere with cellular function. Further refinement of these initial 
inhibitors may lead to molecules that efficiently disrupt Cdc42/GDI complex.  

 
MEDI 146 Insight into the structural requirements of farnesyltransferase inhibitors 
based on 3-D QSAR CoMFA and CoMSIA models  
Devendra Sharad Puntambekar, Rajani Giridhar, and Mange Ram Yadav, Department 
of Pharmaceutical chemistry, Drug Design & Development Lab, Pharmacy Department, 
Drug Design & Development Lab,The M.S University of Baroda, Center for Post-
Graduate studies and Research, G.H patel Bldg, Opposite M.S University main office, 
Donors Plaza, fatehgunj, Baroda, Baroda 390002, India, devendra_res@yahoo.co.uk  

A three-dimensional quantitative structure-activity relationship (3D-QSAR) study was 
performed on three different chemical series reported as selective farnesyltransferase 
(FTase) inhibitors employing comparative molecular field analysis 
(CoMFA)/comparative molecular similarity indices (CoMSIA) techniques to investigate 
the structural requirements for substrates and derive a predictive model that may be 
used for the design of novel FTase inhibitors. Removal of outliers improved the 
predictive power of models developed for all three structurally diverse classes of 
compounds. 3D QSAR models were derived for 3-Aminopyrrolidinone derivatives 
(training set N = 38, test set N = 7), 2-amino-nicotinonitriles (training set N = 46, test set 
N = 13) and 1-aryl-1'-imidazolyl methyl ethers (training set N = 35, test set N = 5). The 
CoMFA models with steric and electrostatic fields exhibited r2cv 0.479-0.803, r2ncv 
0.945-0.993, r2pred 0.686-0.811. The CoMSIA models displayed r2cv 0.411-0.814, 
r2ncv 0.923-0.984, r2pred 0.399-0.787. 3D contour maps generated from these models 
were analyzed individually, which provide the regions in space where interactive fields 
may influence the activity. The superimposition of contour maps on the active site of 
farnesyltransferase additionally helps in understanding the structural requirements of 
these inhibitors. 3D QSAR models developed may be used in designing and predicting 
the FTase inhibitory activity of novel molecules.  

 



MEDI 147 Imidazole-containing farnesyltransferase inhibitors: 3-D quantitative 
structure-activity relationship and molecular docking studies  
Aihua Xie, Srinivas Odde, Prasanna Sivaprakasam, and Robert J. Doerksen, 
Department of Medicinal Chemistry, School of Pharmacy, University of Mississippi, 471 
Faser Hall, University, University, MS 38677, Fax: 662-915-5638, 
aihuaxie@olemiss.edu  

One of the most promising anticancer and recent antimalarial targets is the 
heterodimeric zinc-containing protein farnesyltransferase (FT), one of the key enzymes 
in post-translational modification of proteins by prenylation which is an important 
mechanism of cellular regulation. Currently, several FT inhibitors have proceeded into 
clinical trials for cancer chemotherapy. Starting in 2003, Abbott has reported FT 
inhibitory activity (IC50) for a highly diverse series of imidazole-containing compounds 
based on structural modification of R115777 (tipifarnib), one of the most potent and 
selective FT inhibitors to enter clinical trials. We studied 195 of these using CoMFA, 
CoMSIA and docking in order to gain better understanding of the interaction between 
this series of compounds and FT. We report on several highly significant and predictive 
3D-QSAR models and on the docking binding mode of several outliers. We compared 
the CoMFA contour maps with ligand-receptor active site interactions and suggest 
modifications for improved FT inhibition.  

 
MEDI 148 Development of peptide antagonists and agonists of the TGF-β 
signaling pathway  
Lingyin Li, Department of Chemistry, University of Wisconsin-Madison, 1101 University 
Avenue, Madison, WI 53706, lingyinli@wisc.edu, Andrew P. Hinck, Department of 
Biochemistry, University of Texas Health Science Center at San Antonio, F. Michael 
Hoffmann, McArdle Laboratory for Cancer Research and Laboratory of Genetics, 
University of Wisconsin-Madison, and Laura L. Kiessling, Departments of Chemistry 
and Biochemistry, University of Wisconsin-Madison  

The transforming growth factor beta (TGF-β) signaling pathway plays important but not 
well understood roles in cancer progression and human embryonic stem cell (hESC) 
fate. We have identified antagonists and agonists of the TGF-β signaling pathway by 
screening phage-displayed random peptide libraries against TGF-β3 and its receptors. 
The affinities and specificities of the peptide ligands for their target proteins have been 
assessed using a battery of assays. Peptide antagonists inhibit TGF-β3 signal 
transduction upon binding and thus blocking the receptor-binding site of TGF-β3. 
Peptide agonists, on the contrary, activate the signal transduction through binding and 
clustering the receptors. This set of peptides affords an alternative method to the 
traditional gene knock-in and knock-out methods for studying the biological functions of 
the TGF-β signaling pathway. Moreover, these peptides provide a means to deliver the 
desired level of TGF-β signaling to cell types of interest. For example, peptide 
antagonists are potential reagents for cancer therapy. Additionally, peptide agonists 
could potentially support hESC undifferentiated proliferation.  

 
 
 



MEDI 149 Discovery and SAR of A-620223, a potent and efficacious inhibitor of 
poly(ADP-ribose) polymerase for the treatment of cancer  
Gui-Dong Zhu1, Viraj B. Gandhi1, Jianchun Gong1, Sheela Thomas1, Wilfried Lubisch2, 
Roland Grandel2, Wolfgang Wernet2, Yan Luo1, Xuesong Liu1, Yan Shi1, Vered 
Klinghofer1, Eric F. Johnson1, David Frost1, Jennifer Bouska1, Kennan C. Marsh3, 
Chang Park4, Saul H. Rosenberg1, Vincent L. Giranda1, and Thomas D. Penning1. (1) 
Cancer Research, GPRD, Abbott Laboratories, 100 Abbott Park Rd, Abbott Park, IL 
60064, Fax: 847-935-5165, gui-dong.zhu@abbott.com, (2) Abbott Discovery Research, 
GPRD, Abbott Laboratories, (3) Preclinical Safety, GPRD, Abbott Laboratories, (4) 
Structural Biology, GPRD, Abbott Laboratories  

Other than surgery, cytotoxic chemotherapy and radiation still remain a mainstay of 
treatment for cancer patients today. Drug resistance often develops after cancer therapy 
primarily due to DNA repair mechanisms. Poly(ADP-ribose) polymerases (PARPs) are a 
family of abundant nuclear enzymes that are essential for DNA repair. PARP inhibitors, 
in combination with cytotoxics, have been demonstrated to have improved efficacy vs. 
monotherapy. One class of PARP inhibitors, the benzimidazole carboxamides, contain a 
key intramolecular hydrogen bond which locks the amide into the required “anti” 
conformation, based on the X-ray structure of NAD+ in PARP. We have developed a 
series of potent benzimidazole PARP inhibitors, including A-620223 that displayed 
excellent potency against both PARP-1 and PARP-2 with Kis of 8 and 5 nM, 
respectively. A-620223 is aqueous soluble, orally bioavailable, and demonstrated good 
in vivo efficacy in several rodent tumor models.  

 
MEDI 150 Synthesis and SAR of novel, potent and orally bioavailable 
benzimidazole inhibitors of Poly(ADP-ribose) Polymerase (PARP) with a 
quaternary methylene-amino substituent  
Viraj B Gandhi1, Jianchun Gong1, Sheela Thomas1, Yan Luo1, Xuesong Liu1, Yan Shi1, 
Vered Klinghofer1, Eric F Johnson1, David Frost1, Cherrie Donawho1, Jennifer Bouska1, 
Chang Park2, Saul H Rosenberg1, Vincent Giranda1, Thomas D Penning1, and Gui-
Dong Zhu1. (1) Cancer Research, Abbott Laboratories, 100 Abbott Park Rd, Abbott 
Park, IL 60064-6101, (2) Structural Biology, Abbott Laboratories  

Poly(ADP-ribose) polymerase-1 & 2 (PARP-1 & 2), essential members of the PARP 
family, play a significant role in various cellular functions including DNA repair and 
control of RNA transcription. Inhibitors of PARP have been shown to potentiate the 
effect of cytotoxic agents or radiation in animal tumor models. Utilizing a benzimidazole 
carboxamide scaffold in which the amide forms a key intramolecular hydrogen bond for 
optimal interaction with the enzyme, we have identified a novel series of PARP 
inhibitors containing a quaternary methylene-amino substituent at the C-2 position of the 
benzimidazole (1). Geminal dimethyl analogs (R1 = R2 = Me), were typically more 
potent in both PARP-1 enzyme and cellular assays than mono-methyl derivatives. 
Smaller cycloalkanes such as cyclopropyl or cyclobutyl, were tolerated at the quaternary 
carbon while larger rings were detrimental to potency. In vivo efficacy data in a B16F10 
murine melanoma model in combination with temozolomide (TMZ) will be presented for 
an optimized analog.  



 

 
MEDI 151 Mutual prodrugs of all-trans retinoic acid and histone deacetylase 
inhibitors: Potent anticancer agents  
Lalji K. Gediya1, Aakanksha Khandelwal2, Jhalak Mehta1, Puranik Purushottamachar1, 
and Vincent C. O. Njar1. (1) Pharmacology and Experimental Therapeutic, University of 
Maryland, School of Medicine, 685, West Baltimore street, HSF-I, Room No. 563, 
Baltimore, MD 21201, Fax: 410-706-0032, lgedi001@umaryland.edu, (2) Department of 
Pharmacology & Experimental Therapeutics, University of Maryland School of Medicine  

Retinoids are currently in clinical studies as potential anticancer agents in a variety of 
cancers such as promyelocytic leukemia and neuroblastoma. The clinical development 
of retinoids in the treatment of epithelial tumors has been hampered by the development 
of resistance. Loss of retinoic acid sensitivity has been associated with lack of RARƒ"2 
expression. This can be restored by Histone deacetylase inhibitors (HDACi). The 
combination therapy of retinoic acid with HDACi has been extensively studied. We have 
synthesized novel mutual prodrugs of retinoic acid with butyric acid (VNLG/124), CI-994 
(VNLG/122) and MS-275 (VNLG/114) using 1,6 elimination concept. The mutual 
prodrugs were efficiently cleaved into ATRA and HDACis in mice plasma. These novel 
agents are potent inhibitors of the growth of hormone independent prostate (PC-3) and 
breast (MDA-MB 231) cancer cell lines.  

 

 



MEDI 152 In vitro characterization of cryptophycin epoxidase  
Yousong Ding, Zachary Q. Beck, Wolfgang H. Seufert, and David H. Sherman, Life 
Science Institute and Department of Medicinal Chemistry, University of Michigan-Ann 
Arbor, 210 Washtenaw Avenue, Ann Arbor, MI 48109, dingyous@umich.edu  

Cryptophycin natural products are promising antitumor agents, with activity against a 
wide variety of malignant cells by inhibiting tubulin polymerization. The in vivo potency 
of cryptophycin-1 is 100 to 1000 times more potent than paclitaxel. In contrast to their 
epoxy analogues, desepoxy cryptophycins lack biological activity. Moreover, about one 
third of the material is lost during the epoxidation step of total synthesis of bioactive 
cryptophycins. Thus, chemoenzymatic synthesis is a promising alternative route to 
produce these molecules. Recently, we characterized the cryptophycin biosynthetic 
gene cluster from Nostoc sp. ATCC 53789. A gene (crpE) in the cluster was 
heterologously expressed and the purified polypeptide was able to efficiently convert 
cryptophycin-4 to cryptophycin-2. Moreover, a single vessel reaction including the 
cryptophycin chain elongation intermediate, the Crp thioesterase, CrpE and co-factors 
resulted in direct chemoenzymatic assembly of cryptophycin-2. Both enzymes have 
potential application in production of cryptophycin analogues for structure diversification.  

 
MEDI 153 G-quadruplex binding agents: 2-Carboxy-4-hydroxybenzo-(h)-quinoline 
derivatives  
Hanumantharao Paritala, 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, hanumantharaoparitala@rediffmail.com, 
and Steven M. Firestine, Eugene Applebaum College of Pharmacy, Wayne State 
University  

G-quadruplexes are higher order DNA and RNA structures formed from G-rich 
sequences. The role of these structures in biological processes are still being explored, 
however it has been proposed that they play a role in the telomeric region of the 
chromosome and in the regulation of gene expression. Given these biological roles, 
compounds which bind to G-quadruplexes are highly desirable. Previously we have 
demonstrated 3-carboxy-4-hydroxybenzo-(h)-quinoline derivatives bind to G-
quadruplexes. To further explore the SAR of the compounds, we have prepared 
analogues of the 2-regio isomer, 2-carboxy-4-hydroxybenzo-(h)-quinoline. Synthesis of 
these compounds is straight forward and the evaluation of these compounds revealed 
that the 2-regioisomer bound better to G-quadruplexes relative to the 3-isomer.  

 
MEDI 154 Structure-activity relationships of monomethyl derivatives of quercetin 
on HSP70 production and HSP27 phosphorylation  
Rongsheng Wang, Department of Chemistry, Washington University in St.Louis, 1 
Brookings Drive, St.Louis, MO 63130, rwang@artsci.wustl.edu, Clayton Hunt, 
Department of Radiation Oncology, Washington University in St. Louis, and John-
Stephen Taylor, Department of Chemistry, Washington University in St. Louis  

Recently it has been shown that inhibition of heat shock protein 70 (HSP70) in mouse 
cells by either a gene knockout or by antisense agents enhances heat-induced 



radiosensitization (HIR) of tumor killing. For therapeutic purposes it would be highly 
desirable to have an otherwise non-toxic small molecule inhibitor of HSP70 that could 
be administered prior to HIR. Quercetin, a natural product of flavone family, has been 
reported to have a wide variety of biological activities, one of which is the inhibition of 
HSP70 induction by heat. In an effort to see if quercetin could be made to be more 
specific for inhibiting HSP70 induction, and to design affinity probes to identify the 
target(s) of its action, we have first synthesized all the mono-methyl derivatives of 
quercetin by previously reported procedures. These derivatives were then tested for 
their ability to inhibit heat-induced HSP70 induction in mouse NIH 3T3 cells, and in 
human HELA cells by Western blots. The ability of these derivatives to also affect the 
phosphorylation state of HSP27 following heat shock was also studied. This work was 
supported by NIH PO1 CA104457.  

 

 
MEDI 155 Chimeric macrocycles as novel Hsp90 inhibitors  
Natalia Ortuzar and Brian S. J. Blagg, Department of Medicinal Chemistry, The 
University of Kansas, 4070 Malott Hall, 1251 Wescoe Hall Drive, The University of 
Kansas, Lawrence, KS 66045, nortuzar@ku.edu  

Inhibition of the 90 kDa heat shock protein (Hsp90) family of molecular chaperones 
represents a promising new chemotherapeutic approach toward the treatment of 
several cancers. Previous studies have demonstrated that the natural products, 
geldanamycin (1) and radicicol (2), are potent inhibitors of the Hsp90 N-terminal ATP 
binding site. Chimeric macrocyclic derivatives of geldanamycin (1) and radicicol (2) 
were designed and synthesized; evaluation of these chimeras (3) for both 
antiproliferative activity and their ability to induce Hsp90-dependent client protein 
degradation highlighted key structure–activity relationships. With these results in hand, 
efforts turned towards the asymmetric synthesis of new derivatives.  Chirality was 
introduced by various means, and the total syntheses of the chimeras are described 
along with their inhibitory activities.  

 

 



MEDI 156 Structure-activity relationships of conformationally-biased chimeric 
inhibitors of Hsp90  
M. Kyle Hadden, Sandeep Apte, and Brian S. J. Blagg, Department of Medicinal 
Chemistry, The University of Kansas, 1251 Wescoe Hall Drive, Malott 4070, Lawrence, 
KS 66045, Fax: 785-864-5362, haddenmk@ku.edu  

The 90 kDa family of heat-shock proteins (Hsp90) is a well-characterized molecular 
chaperone responsible for the conformational maturation of nascent polypeptides and 
the refolding of denatured proteins. Numerous tumorgenic proteins rely on Hsp90 to 
achieve their biologically active conformation and its inhibition results in the disruption of 
multiple oncogenic signaling pathways. Our lab has previously synthesized several 
chimeric scaffolds of the two natural product Hsp90 inhibitors geldanamycin and 
radicicol that demonstrate potent inhibition of Hsp90. One of these chimeras, radamide, 
contains the quinone of geldanamycin and the resorcinol of radicicol linked through an 
amide bond. Various analogues of radamide, including conformationally-biased 
derivatives have been synthesized and screened in a variety of cell-based assays for 
Hsp90 inhibition. The results from these studies will be reported.  

 
MEDI 157 Novobiocin: A bidirectional approach toward cytotoxic inhibitors of 
Hsp90  
Joseph A. Burlison1, Donna J. Lubbers1, Christopher Avila2, Jeffrey Holzbeierlein2, 
and Brian Blagg3. (1) Department of Medicinal Chemistry, The University of Kansas, 
1251 Wescoe Hall Drive, Malott 4070, Lawrence, KS 66045-7652, Fax: 785-864-5326, 
burlison@ku.edu, (2) Department of Urology, Kansas University Medical Center, (3) 
Department of Medicinal Chemistry, University of Kansas  

Hsp90 is an emerging target for the development of cancer chemotherapeutics and 
neuroprotective agents. In contrast to geldanamycin and radicicol, which bind to the N-
terminal ATP binding pocket of Hsp90, novobiocin binds to the C-terminus. However, 
novobiocin exhibits a weak inhibititory activity against Hsp90, and improved analogues 
have only recently been reported. Our laboratory has published novobiocin derivatives 
that are potent inhibitors of Hsp90, some of which manifest no anti-proliferation. In an 
effort to develop derivatives that possess anti-proliferative activity, a library of 
novobiocin analogues has been prepared and their biological activity evaluated against 
several cancer cell lines. The inhibitory properties exhibited by these molecules and 
their syntheses will be presented.  

 
MEDI 158 Semi-synthesis and biological activity of camptothecin tripartate 
conjugates  
Cristian Samorì1, Arturo Battaglia1, Andrea Guerrini1, Greta Varchi1, Giovanni Luca 
Beretta2, Franco Zunino2, Gabriele Fontana3, and Ezio Bombardelli3. (1) ISOF, 
Consiglio Nazionale delle Ricerche, Via P. Gobetti 101, Bologna 40129, Italy, 
csamori@isof.cnr.it, (2) Istituto Nazionale dei Tumori, (3) Indena S.p.A  

The use of carrier-linked prodrugs has emerged as a useful strategy to overcome 
certain barriers in the parent drug's properties such as low solubility and permeability, 
low oral absorption, instability, toxicity, and nontargeting. Camptothecin-carrier 



derivatives, which exploit E-ring synthetic modifications, have been reported, such as 
20(S)-O-esters, amides, carbonates and carbamates. Other CPT-prodrugs were 
synthesized via ring opening of the lactone moiety and among them only few conjugates 
displayed a significant antitumor activity. We present here the synthesis of 17-O-acyl 
camptothecin tripartate conjugates, bearing a poly-amine vector. These compounds 
showed a decreased activity respect to topotecan and SN38 on NCI-H460 cell line in 
vitro assay after 1h treatment. Their potency increased after 72h being similar to that of 
camptothecin. Finally, the CPT analog, IDN5174, exhibited an in vivo antitumor activity 
comparable to that of topotecan and irinotecan against NCI-H460 tumor xenograft.  

 
MEDI 159 Semi-synthesis and biological activity studies of 16a-thio-
camptothecins  
Gabriele Fontana1, Cristian Samorì2, Arturo Battaglia2, Greta Varchi2, Giovanni Luca 
Beretta3, Franco Zunino3, Giuseppe Bifulco4, and Ezio Bombardelli5. (1) Indena S.p.A, 
Viale Ortles 12, Milano 20139, Italy, gabriele.fontana@indena.com, (2) ISOF, Consiglio 
Nazionale delle Ricerche, (3) Istituto Nazionale dei Tumori, (4) Università degli Studi di 
Salerno, (5) Indena SpA  

For the past three decades the 20(S)-Camptothecin alkaloid has engaged the special 
attention of medicinal chemists and pharmacologists due to its promising anti-cancer 
activity against the most aggressive histotypes. However, the relative water insolubility 
of CPT and its considerable toxicity in clinical trials have led to the development of a 
number of A-, B- and E-ring camptothecin derivatives. So far reports on the synthesis of 
C and D rings modified analogs are lacking besides, among these compounds, only the 
14-azacamptothecin exhibited a reasonable potency as a topoisomerase I poison. We 
found that the substitution of the oxygen atom with sulfur on the piridone D-ring, 
dramatically improves the potency of the novel 16a-thio-camptothecin derivatives, 
opening new possibilities in the modeling of this class of compounds. The synthesis of 
potent anti-tumor 16a-thio-camptothecins will be presented along with their biological 
activities report and a structure-activity relationship rationale.  

 
MEDI 160 Semi-synthesis and biological activity studies of C-ring modified 
camptothecins and 16a-thio-camptothecins  
Greta Varchi1, Arturo Battaglia1, Cristian Samorì1, Andrea Guerrini1, Giovanni Luca 
Beretta2, Franco Zunino2, Gabriele Fontana3, and Ezio Bombardelli3. (1) ISOF, 
Consiglio Nazionale delle Ricerche, Via P. Gobetti 101, Bologna 40129, Italy, 
g.varchi@isof.cnr.it, (2) Istituto Nazionale dei Tumori, (3) Indena S.p.A  

The interest in plant alkaloid camptothecin (CPT) is due to its promising effect against a 
wide range of tumours. In order to understand the relationship between its anticancer 
activity and the ability to inhibit the enzyme topoisomerase I-DNA binary complex, a 
relevant number of A- and B-ring modified camptothecins have been prepared via 
synthetic or semi-synthetic routes. So far, only few reports deal with the synthesis of C- 
and D-rings analogs, although these derivatives are of great interest for the elucidation 
of the topo I-drug interaction mechanism. We report here the semi-synthesis of a new 
family of 5-substituted CPT's, along with their biological activity evaluation, which will be 
compared with that of their 5-16a-thio-substituted analogs. Furthermore, the synthesis 



and the in vitro activity of the first 6-membered ring camptothecin, which involves the 
formation of an aromatic 5-16a-pyrazole ring, will be reported.  

 
MEDI 161 Psoralen conjugates for visualization of localized genomic interstrand 
crosslinks  
Arun Kalliat Thazhathveetil1, Su-Ting Liu1, Fred E. Indig2, and Michael M. Seidman1. 
(1) Laboratory of Molecular Gerontology, National Institute on Aging, National Institutes 
of Health, 5600 Nathan Shock Drive, Baltimore, MD 21224, kalliata@grc.nia.nih.gov, (2) 
Research Resources Branch, National Institute on Aging, National Institutes of Health  

DNA interstrand crosslinks are formed by chemotherapy drugs as well as by products of 
normal oxidative metabolism. They are absolute blocks to transcription and replication 
and cannot be accumulated in proliferating cells. Although crosslink repair is the subject 
of much current research, the pathways of crosslink metabolism are poorly understood. 
In order to study the metabolism of interstrand DNA crosslinks we have synthesized 
conjugates of trioxsalen, a DNA photo- crosslinking agent, and easily detected 
compounds such as a rhodamine dye, biotin, and digoxigenin and have analyzed the 
intra-cellular localization of DNA damage and DNA reactivity by confocal and 
immunofluorescence microscopy. Conjugates of rhodamine and biotin preferentially 
localized in the mitochondria and cytoplasm, respectively, while adducts formed by UVA 
and digoxigenin conjugates of trioxsalen and angelicin, a monoadduct forming 
compound, largely localized to the nucleus. Repair proficient cells were able to remove 
the photoadducts while repair deficient cells were unable to repair the damage 
indicating that digoxigenin conjugates of trioxsalen and angelicin can be used for 
studying the repair of laser localized DNA crosslinks and monoadducts.  

 
MEDI 162 Synthesis and anticancer properties of novel pyranopyridones  
Jennifer D Bettale1, Marcia A. Ogasawara1, Madhuri Manpadi1, Eerik M Elias1, Snezna 
Rogelj2, Scott T Shors2, Pavel Yu. Uglinskii3, Nikolai M Evdokimov3, Igor V. Magedov4, 
and Alexander Kornienko1. (1) Department of Chemistry, New Mexico Institute of Mining 
and Technology, 801 Leroy Place, Socorro, NM 87801, jennifer@bettale.com, (2) 
Department of Biology, New Mexico Tech, (3) Department of Organic Chemistry, 
Timiryazev Agriculture Academy, (4) Intelbioscan Ltd  

Compounds that disrupt microtubule dynamics are among the most successful 
chemotherapeutic agents and they include such common drugs as taxol and 
vinblastine. Based on the literature analysis of the compounds that interact with the 
colchicine binding site on beta-tubulin, we have designed a library of 4-aryl-4H-
pyrano[3,2-c]pyridin-5(6H)-ones and developed a multicomponent synthetic route to 
these compounds. These heterocycles exhibit potent cytotoxicity in a number of human 
cancer cell lines through the induction of apoptosis in these cells. The apoptosis 
initiation was demonstrated with flow cytometric annexin-V/propidium iodide and DNA 
laddering assays. The details of the above experiments as well as structure-activity data 
with respect to the 4-aryl substitution pattern will be presented.  

 



MEDI 163 Synthesis and radiolabeling of SAHA analog for radio imaging of HDAC 
expression-occupancy in tumors during molecular-targeted therapy of cancer  
Ashutosh Pal1, Hiroaki Kurihara1, Zhenghong Peng1, David J. Yang2, William 
Bornmann1, and Juri Gelovani1. (1) Diagnostic Imaging, University of Texas MD 
Anderson Cancer Center, 1515 Holcombe Blvd, Houston, TX 77030, Fax: 713-563-
0084, apal@mdanderson.org, (2) Experimental Diagnostic Imaging, University of Texas 
M. D. Anderson Cancer Center  

N-hydroxy-N'-(3-iodo)phenyloctanediamide (3-iodoSAHA) has been synthesized by 
modifying a synthetic procedure by Stowell et al. Additionally we also report the 
radiosynthesis of N-hydroxy-N'-(3-[131I])iodophenyloctanediamide for in vivo 
measurement of histone deacetylase (HDAC). In this synthesis the monoethyl ester of 
subaryl chloride was prepared in situ from subaryl chloride with dry ethyl alcohol in 
presence of triethyl amine. Further treatment with methanolic hydroxylamine 
hydrochloride and sodium methoxide produced the cold 3-iododiamide compound 5. 
The other starting material m-aminophenyltributylstannane was prepared using a 
palladium-catalyzed reaction of hexabutylditin with m-bromoaniline using microwave in 
82% yield. The m-aminophenyltributylstannane was condensed with monoethylester of 
suberoyl chloride in the presence of base to generate the 3-tributylstannylanilide of 
monoethyl suberate in 48% overall yield. On further treatment with methanolic 
hydroxylamine hydrochloride and sodium methoxide, monoethylester compound gave 
3-tributylstannyl suberanilohydroxamic acid in 90% yield. Radioiodination was 
performed either from 3-tributylstannylanilide of monoethyl suberate using Na131I in 
ethyl alcohol an equal volume of acetic acid and 30% hydrogen peroxide to provide 
radioiodinated ester followed by the conversion of ester to 3-131iodoSAHA or directly, 
from 3-tributylstannyl suberanilohydroxamic acid using Na131I in ethyl alcohol, an equal 
volume of acetic acid and 30% hydrogen peroxide with low specific activity of 247 
microCi.  

 
MEDI 164 Net charge is not the primary determinant of onconase cytotoxicity  
Rebecca F. Turcotte, Biophysics Program and Medical Scientist Training Program, 
University of Wisconsin - Madison, Madison, WI 53713, rfturcotte@wisc.edu, and 
Ronald T. Raines, Departments of Biochemistry and Chemistry, University of Wisconsin 
- Madison  

Onconase (ONC) is a member of the ribonuclease A superfamily that is in Phase III 
clinical trials for the treatment of mesothelioma. It is an 11.8-kDa cationic protein with a 
theoretical isoelectric point (pI) of 9.0 and entry into cells is a prerequisite for its 
cytotoxic effects. No specific cell-surface receptor for ONC has been identified, but it 
has been shown to be internalized by a dynamin-independent endocytic pathway, 
facilitated by its cationic nature. To probe the role of positively charged surface residues 
in ONC cytotoxicity, arginine or lysine residues were systematically substituted with 
alanine residues. The resulting variants of ONC exhibit different cytotoxic effects on a 
leukemic cell line, despite having the same net charge and theoretical pI values, as well 
as wild-type catalytic activity and stability. These data suggest the importance of certain 
positively charged surface regions in the cellular uptake and subsequent cytotoxicity of 
this biotherapeutic agent.  



 
MEDI 165 Natural defense against cancer: Computational analysis of the role of 
the key residues of formamido-pyrimidine DNA glycosylase in lesion recognition  
Kun Song1, Carlos De los santos2, Arthur P. Grollman3, and Carlos Simmerling1. (1) 
Department of Chemistry, Stony Brook University, Stony Brook, NY 11794, (2) 
Department of Pharmacological Sciences, State University of New York, (3) Department 
of Pharmacological Sciences, Stony Brook University  

8-oxo-guanine (8OG) is the most prevalent form of oxidative DNA damage. Failure to 
repair 8OG will lead to cancer and many age-related diseases. For understanding the 
pathophysiology of these diseases, it is essential to study the repair mechanism of 8OG 
in healthy cells. In bacteria, 8OG is excised by formamidopyrimidine glycosylase (Fpg) 
as the initial step in base excision repair. To efficiently excise this lesion, Fpg must 
discriminate between 8OG and an excess of guanine in duplex DNA. We explore the 
structural basis underlying this high degree of selectivity. Free energy calculation 
methods and point mutation studies have been carried out on the pathway of DNA 
sliding and lesion searching. The roles of several key residues to the lesion recognition 
have been interrogated. Our calculations provide novel insights into the roles of active 
site residues in binding and recognition of 8OG by Fpg. Structural comparison has also 
been made between Fpg and hOGG1, Fpg's functional homolog in human.  

 
MEDI 166 1-Azolyl-4-phenyl-2-butanones as heme oxygenase inhibitors: Probing 
for various azoles as pharmacophores  
Gheorghe Roman1, Robert T. Kinobe2, Kanji Nakatsu2, and Walter A. Szarek1. (1) 
Department of Chemistry, Queen's University, 90 Bader Lane, Kingston, ON K7L 3N6, 
Canada, Fax: 613-533-6532, gheorghe.roman@chem.queensu.ca, (2) Department of 
Pharmacology and Toxicology, Queen's University  

A series of 1-azolyl-4-phenyl-2-butanones were designed and synthesized with a view 
of investigating the changes in the inhibitory activity towards both isoforms of heme 
oxygenase (HO) resulting from the departure from the typical unsubstituted imidazole as 
the pharmacophore. The replacement of imidazole by other azoles led to the discovery 
of novel 1H-1,2,4-triazole- and 1H-tetrazole-based inhibitors equipotent to the lead 
imidazole-containing inhibitor (3–4 µM), whereas the inhibitors containing a 2H-tetrazole 
and a 1H-1,2,3-triazole were less potent (10 µM and 90 µM, respectively). Substitution 
at position 2 of the imidazole by a selection of electron-withdrawing or electron-
donating, small or bulky groups proved to be detrimental for the inhibition of HO. The 
activity of 1-azolyl-4-phenyl-2-butanones based on other variously substituted 
imidazoles was assessed also.  

 
MEDI 167 Structure-based design and evaluation of peptide and peptido-mimetic 
antagonists of Survivin  
Steven A. Kawamoto, Department of Medicinal Chemistry, University of Michigan, 
1500 East Medical Center Dr, 3130 CCGC, Ann Arbor, MI 48109-0934, 
kawamoto@umich.edu  



Survivin is a member of the inhibitor of apoptosis protein (IAP) family and is selectively 
overexpressed in cancer cells but not in normal adult cells. Survivin is a critical regulator 
of cell cycle progression and apoptosis. In cancer cells, Survivin plays an important role 
in conferring resistance to radiation and chemotherapeutic treatments and represents a 
promising molecular target for anticancer drug design. Using HEK 293 cells transiently 
transfected with Survivin, we demonstrated that Survivin inhibits caspase activity in a 
cell-free caspase functional assay. Employing a structure-based design approach, we 
have designed and synthesized a set of peptides and peptido-mimetics to target 
Survivin. We will present the design and synthesis of our peptides and peptido-
mimetics, development of this cell-free functional assay and evaluation of these 
compounds as potential antagonists of Survivin.  

 
MEDI 168 Targeted degradation of aryl hydrocarbon receptor via the PROTAC 
approach: A chemical genetic tool for AHR biology  
Hyosung Lee1, Dinesh Puppala2, Eun-Young Choi2, Hollie I Swanson2, and Kyung-Bo 
Kim1. (1) Department of Pharmaceutical sciences, University of Kentucky, 725 Rose 
Street, Lexington, KY 40506, hlee3@email.uky.edu, (2) Department of Molecular and 
Biomedical Pharmacology, University of Kentucky  

Dietary phytochemicals have recently drawn much attention due to their potential as 
chemoprevention agents. The chemopreventive activities of many of the flavonoid 
phytochemicals has been attributed to act in part, via their inhibition of the aryl 
hydrocarbon receptor (AHR) and subsequent inhibition of carcinogen metabolism. 
Apigenin, which is found in apple, celery, tea, aromatic plants, and honey, is the most 
common nonmutagenic flavonoid phytochemical that has been shown to inhibit cancer 
cell growth in vitro and in vivo as well as inhibit the actions of the AHR. These 
observations imply that apigenin-based agents designed to target and inhibit the AHR 
may be effective as novel chemopreventive therapeutic agents. Towards this end, we 
report for the first time synthesis of PROTAC (PROteolysis TArgeting Chimera) that is 
based on apigenin and targets the AHR for degradation. The effectiveness of the 
PROTAC in degrading the AHR in viable cells and inhibiting its actions were 
demonstrated using a GFP-AHR fusion protein, western blot analyses and real time 
PCR. This cell-based AHR degradation system will be useful as a chemical genetic tool 
for AHR biology as well as the development of chemoprevention agents.  

 
MEDI 169 2-Amino-4-methyl-5-phenylethyl substituted-7-N-benzyl-pyrrolo[2,3-
d]pyrimidines as novel antitumor antimitotic agents that also reverse tumor 
resistance  
Aleem Gangjee1, Ojas A. Namjoshi1, Staci N. Keller2, and Charles D. Smith2. (1) 
Division of Medicinal Chemistry, Graduate School of Pharmaceutical Sciences, 
Duquesne University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-396-5593, 
gangjee@duq.edu, namjosh205@duq.edu, (2) Department of Pharmaceutical Sciences, 
Medical University of South Carolina  

Gangjee et al. recently reported a novel series of 2-amino-4-methyl-5-phenylethyl 
substituted-7-benzyl-pyrrolo[2,3-d]pyrimidines, some of which possess two digit 
nanomolar antitumor and antimitotic activity and are not subject to P-glycoprotein (Pgp) 



or Multidrug Resistance Protein 1 (MRP1) mediated tumor resistance (like the Vinca 
alkaloids and taxanes). We also found that some of these compounds, in addition to 
their antitumor activity, have the ability to reverse the Pgp-mediated resistance to 
clinically used antimitotic agents. This report consists of the attempt to optimize the 
various activities of the parent compounds by synthetic variations of the phenyl ring of 
the 5-phenylethyl side chain. This study did afford an analog which reversed both Pgp-
mediated as well as MRP1-mediated resistance to clinically used antimitotic agents, 
alongwith its own antimitotic mediated antitumor activity. The synthesis and biological 
activity of these analogs will be presented.  

 
MEDI 170 Cytotoxicity of parthenolide analogs against leukemia cells in vitro  
Shama Nasim, Department of Pharmaceutical Sciences. College of Pharmacy, 
University of Kentucky, 725 Rose Street, Lexington, KY 40536, Fax: 8592577585, 
shama.irfan@uky.edu, and Peter A. Crooks, Department of Pharmaceutical Sciences, 
College of Pharmacy, University of Kentucky  

A small library of primary and secondary amino analogs of the sesquiterpene, 
parthenolide (1), has been constructed, in order to obtain novel pharmacologically 
active chemical entities with improved water-solubility characteristics. Classical solution-
phase Michael addition chemistry was utilized in the synthetic methodology. Structural 
characterization and determination of absolute stereochemistry of the synthetic products 
was carried out by 1H- and 13C-NMR spectroscopy, by analysis of EI-MS fragmentation 
patterns, and by x-ray crystallographic analysis. Purification and isolation of products 
was achieved utilizing silica gel chromatography and/or fractional crystallization 
techniques. These natural product analogues were screened against a panel of 60 
human tumor cell lines, representing leukemia, lung, colon, central nervous system 
(CNS), melanoma, kidney, ovary, breast, and prostate cancer cells at 10-4, 10-5, 10-6, 
10-7, and 10-8 M concentrations. At a 100µM concentration, cell kill was observed 
against most of the cells from the 60 cell panel, however, at 10 nM concentration, some 
of the analogs were found to be preferentially cytotoxic against cultured CCRF-CEM 
and SR leukemia cells. Financial support from the Kentucky Lung Cancer Research 
Program is gratefully acknowledged. We are grateful to the National Cancer Institute, 
Bethesda, MD, USA for the anticancer screening assay data.  

 

 
 
 
 
 
 
 



MEDI 171 Polyamine/transition metal complexes as potential antitumor agents  
Hemali Amunugama1, Aiko Hirata1, Fusao Hirata1, Robert A. Casero2, Alfredo M. 
Angeles-Boza3, Kim R. Dunbar3, Jean-Guy Delcros4, and Patrick M. Woster5. (1) 
Pharmaceutical Sciences, Wayne State University, 3341 Applebaum Hall, 259 Mack 
Ave, Detroit, MI 48202, Fax: 313-577-2033, ab2219@wayne.edu, (2) The Sidney 
Kimmel Comprehensive Cancer Center, Johns Hopkins University, (3) Department of 
Chemistry, Texas A&M University, (4) Groupe Cycle Cellulaire, Université Rennes 1, (5) 
Department of Pharmaceutical Sciences, Wayne State University  

The antitumor agents cisplatin and carboplatin exhibit broad spectrum activity against 
epithelial cancers, testicular and ovarian cancers, and cancers of the lung, head and 
neck, esophagus, bladder, cervix, and endometrium. Cisplatin forms a variety of stable 
bifunctional adducts with DNA that block replication and inhibit transcription, and treated 
cells undergo apoptosis characterized by cell volume reduction and chromatin 
condensation. Unfortunately, cisplatin, and to a lesser degree carboplatin, have 
substantial renal, neurologic, and emetogenic toxicities. In addition, resistance to these 
agents develops by three mechanisms, including reduction in cellular import, enhanced 
cytoplasmic detoxification and enhanced repair of DNA adducts. Clinical trials have 
been initiated with the platinum complex known as BBR 3464, in which three platinum 
centers are separated by 6 carbon alkyl spacers. We reasoned that polyamine 
complexes of platinum would exhibit improved cellular import through use of the 
polyamine transport system, and would also be more selectively targeted to DNA than 
simple uncharged metal compounds such as cisplatin. It has been observed that metal 
compounds containing rhenium, rhodium and ruthenium also bind to DNA in a manner 
similar to platinum analogues. Thus, to address the problems associated with cisplatin 
therapy, we have synthesized a series of polyamine/transition metal complexes typified 
by HTA-58-12 and HTA-58-42 as potential antitumor agents. In this presentation, the 
synthesis and preliminary biological evaluation of these complexes will be discussed.  

 

 



MEDI 172 Probing the mechanism of 3-deoxyschweinfurthin B anticancer activity 
via fluorescence microscopy  
Jeffrey D. Neighbors1, Craig H. Kuder2, Raymond J. Hohl3, and David F. Wiemer1. (1) 
Department of Chemistry, University of Iowa, Chemistry Building, Iowa City, IA 52242, 
jeffrey-neighbors@uiowa.edu, (2) Department of Pharmacology, University of Iowa, (3) 
Department of Internal Medicine, University of Iowa  

As part of our ongoing efforts directed at development of therapeutic agents based on 
the natural products known as the schweinfurthins, we have initiated studies aimed at 
elucidating the mechanism(s) of bioactivity for this class of compounds. Synthetic efforts 
have culminated with a potent analog 3-deoxyschweinfurthin B (1). This compound 
displays a pattern of activity very similar to that of the natural products in the NCI 60 cell 
line anti-cancer screen, and it is weakly fluorescent. We have undertaken fluorescent 
microscopy studies of cells treated with this agent and have uncovered interesting clues 
to the biological action. We will present these results along with our efforts to improve 
the fluorescent characteristics of this lead structure through chemical synthesis.  

 

 
MEDI 173 Effects of C-ring substitution on the pharmacophore of the 
schweinfurthins  
Michael P. Callahan, Jeffrey D. Neighbors, and David F. Wiemer, Department of 
Chemistry, University of Iowa, Chemistry Building, Iowa City, IA 52242, michael-
callahan@uiowa.edu  

Beutler et al. have disclosed isolation of schweinfurthins A (1) and B (2), and reported 
that these compounds displayed activity against the SF-295 human derived glioma cell 
line at 11 nM and 25 nM levels respectively. Synthetic efforts in these laboratories have 
led to preparation of the 3-deoxyschweinfurthin series (e.g. 3 and 4), and these 
compounds have demonstrated similar activity. These results have prompted an interest 
in preparation of related compounds with varied substituents at C5. To obtain the target 
compounds, aldehyde 5 has been prepared as a key synthetic intermediate. 
Representative derivatives obtained through electrophilic aromatic substitution in this 
system will be presented, along with efforts to prepare C5 derivatives through anionic 
intermediates. The activity of these new compounds against SF-295 cells also will be 
reported.  

 



 
MEDI 174 Differential thermal denaturation profiles of structurally diverse DNA 
aptamers  
Benjamin D. Jeanfreau, Department of Chemistry and Biochemistry, Mississippi 
College, 200 S. Capitol St., Clinton, MS 39058, rbishop@mc.edu, and G. Reid Bishop, 
Department of Chemistry & Biochemistry, Mississippi College  

DNA aptamers adopt complex secondary structures according to the ionic strength and 
composition of their buffering solution environment. Here we explore the thermal 
stabilities of several DNA aptamers that are known to adopt different solution structures 
upon complexation of their cognate ligand. Results from differential scanning 
calorimetry (DSC) as well as from ultraviolet (UV) absorbance and circular dichroism 
(CD) spectrophotometric studies demonstrate that DNA aptamers adopting stem-loop 
structures in the absence of bound ligand present with unfolding thermodynamic 
parameters that are closely predicted by Mfold over a range of sodium ion (Na+) 
concentrations. In contrast, the same structures in the presence of increasing 
concentrations of potassium ion (K+) have very different melting profiles that are not 
well described by Mfold over the range of concentrations examined. Global equilibrium 
analysis of the significant factors obtained from the reduction of three-dimensional 
melting data from UV and CD optical experiments reveal inconsistencies with the single 
wavelength analyses from the same experiments. Global analysis of modeled thermal 
denaturation spectral data reveal that the problem with the fitting lies in the presence of 
pre- and post-transition baselines that present as additional significant factors in the 
singular value decomposition (SVD) routines utilized. The thermal denaturation of DNA 
aptamers that do not adopt conventional stem-loop structures such as the ATP binding 
DNA aptamer and the thrombin binding quadruplex aptamer differ greatly from that 
predicted by Mfold as one might expect.  

 
MEDI 175 Correlating temperature-dependent fluorescence emission and circular 
dichroism spectra  
Jennifer A. James, Department of Chemistry, Mississippi College, 200 S. Capitol St., 
Clinton, MS 39058, jjames@mc.edu, and G. Reid Bishop, Department of Chemistry & 
Biochemistry, Mississippi College  

DNA intercalators are known chemotherapeutics and toxins. Such intercalators are 
typically aromatic heterocyclic compounds and many exhibit fluorescence spectral 
changes upon interacting with genomic duplex DNA. In concert with binding, 
intercalating drugs also perturb the helical structure and increase the thermal stability of 
duplex DNA which can be detected by circular dichroism (CD) spectropolarimetry. Here, 
we explore the binding of three known intercalators (7-amino-actinomycin D, acridine 
orange, and ethidium bromide) by simultaneous fluorescence and CD spectroscopy 
over a range of drug and calf-thymus genomic DNA concentrations. Intercalator binding 
is also examined over a range of temperatures to correlate van't Hoff drug binding and 
the effects of biding on the thermal stability of genomic DNA. Results demonstrate the 
utility of such multi-dimensional spectroscopic approaches to deconvoluting the 
thermodynamic linkages which drive the formation of drug-DNA complexes.  

 



MEDI 176 Statistical mechanical models for analyzing the stabilities of drug-DNA 
complexes  
Andrew Christopher Holley, Department of Chemistry and Biochemistry, Mississippi 
College, 200 S. Capitol St., Clinton, MS 39058, holley@mc.edu, and G. Reid Bishop, 
Department of Chemistry & Biochemistry, Mississippi College  

Intercalating compounds such as ethidium bromide, acridine orange, and derivatives of 
actinomycin D all induce conformational changes in their duplex DNA targets. The 
conformational changes all involve unwinding of the DNA double helix to accommodate 
the planar aromatic structure of the compounds between the bases of DNA. This helical 
unwinding can be monitored by circular dichroism (CD) spectropholarimetry. 
Additionally, many intercalators undergo fluorescence emission enhancement upon 
binding within the double helical base stack of DNA. Thus, a combination of 
fluorescence and CD spectroscopies can be utilized to monitor the binding of 
intercalators to DNA samples. Intercalator bound DNA is more thermally stable than 
unbound duplex DNA. Such stability can be monitored by a combination of 
fluorescence, CD, and absorbance spectrophotometric methods in conjunction with 
solution differential scanning calorimetry (DSC). Here we utilize a variety of optical and 
calorimetric methods to measure the free energy, entropy and enthalpy of DNA 
unfolding in the presence of increasing concentrations of three different intercalating 
compounds. The thermodynamic linkage that describes the interplay that exists 
between drug binding and DNA unfolding is elucidated by statistical mechanical. 
Results demonstrate the power of combining biophysical methodologies for the analysis 
of drug-DNA complex formation.  

 
MEDI 177 Method development for the determination of the molar absorbance 
properties of DNA aptamers  
Hitesh K. Goel, Department of Chemistry and Biochemistry, Mississippi College, 200 S. 
Capitol St., Clinton, MS 39058, goel@mc.edu, and G. Reid Bishop, Department of 
Chemistry & Biochemistry, Mississippi College  

DNA aptamers are single stranded oligonucleotides whose sequences are identified by 
in vitro selection protocols for some biochemical activity. The majority of DNA aptamers 
selectively bind to a target molecule which may be anything from vitamins and 
metabolites to proteins. DNA aptamers recognize their molecular target by nature of a 
nucleic acid sequence that can fold into complex secondary structures. Secondary 
structure is known to influence the absorbance properties of nucleic acids in general 
through the hypochromic effect. Our laboratory is interested in the determination of the 
energetics associated with the binding of DNA aptamers of known structure to their 
target cognate molecule. The accurate determination of binding thermodynamics 
requires an analytical knowledge of the concentration of DNA aptamer used in the 
experiments. Here we utilize two classic analytical methods for the determination of total 
solution phosphate for the determination of DNA aptamer total concentration provided 
the sequence of the aptamer being used is known. The methods utilized here are 
standard phosphate addition determined colorimetrically by molybdenum complexation 
carried out in concert with atomic absorption (AA) and inductively coupled plasma (ICP) 
spectroscopies. Molar absorptivities for several DNA aptamers are presented. Results 
are discussed in the context of the putative solution structures adopted by the aptamers.  



 
MEDI 178 Effects of ion binding and solution pH on the molar absorbance 
properties of DNA aptamers  
Scott O. Gibson, Department of Chemistry and Biochemistry, Mississippi College, 200 
S. Capitol St., Clinton, MS 39058, sgibson@mc.edu, and G. Reid Bishop, Department 
of Chemistry & Biochemistry, Mississippi College  

DNA aptamers selectively recognize target molecules by virtue of the formation of 
sequence dependent secondary and tertiary structures. Such secondary structures alter 
the absorbance properties of oligonucleotides such as DNA aptamers. A variety of 
nucleic acid secondary structures are known to be preferentially stabilized by different 
cations. The classic example is the specific binding of cations by the 15 nucleotide 
quadruplex forming DNA aptamer that recognizes the protein thrombin. Solution pH can 
also dramatically alter the folded structures of DNA oligonucleotides. Here, we present 
results from a series of fundamental studies designed to explore the various effects of 
specific ions and solution pH on the molar absorbance properties of DNA aptamers. The 
basic methodology involves the determination of the effects of ions and pH on the 
ultraviolet (UV) absorbance and circular dichroism (CD) spectra of folded DNA 
aptamers. In parallel, the effects of ions and pH on the UV and CD spectra of solutions 
of free deoxyribonucleotide monophosphates (dNMP's) whose mole fractional 
compositions mimic the base composition of the DNA aptamers are also determined. 
The comparison of the two spectra reveals important information about the differential 
effects of solution properties on DNA aptamers in addition to providing critical 
information regarding the molar strand concentration of DNA aptamers.  

 
MEDI 179 Energetic signatures for induced-fit binding modes in structurally 
diverse DNA aptamers  
Brandon C. Polander, Department of Chemistry and Biochemistry, Mississippi College, 
200 S. Capitol St., Clinton, MS 39058, polandey@gmail.com, and G. Reid Bishop, 
Department of Chemistry & Biochemistry, Mississippi College  

Many DNA aptamers are known to accomplish highly substrate specific binding through 
adaptive recognition. Such induced-fit binding modes in protein systems are 
characterized by entropically unfavorable binding events that are enthalpically driven 
and involve negative changes in the isobaric heat capacity. We have previously 
demonstrated that a 24 nucleotide (nt) L-arginine binding DNA aptamer designated by 
its protein data bank identification code 1OLD presents just such a thermodynamic 
signature. In addition, those previous studies also correlated the heat capacity changes 
with changes in the polar and non-polar solvent accessible surface areas (SASA's) of 
the aptamer upon binding of ligand. Here we present results from solution calorimetry 
and circular dichroism studies that demonstrate that another L-Arg binding DNA 
aptamer (a 22 nt oligonucleotide designated as 1DB6) presents with a similar energetic 
profile in which a significant amount of entropy-enthalpy compensation is observed. In 
contrast to the other L-Arg binding DNA aptamer (1OLD), however, the measured 
changes in the isobaric heat capacity occurring in 1DB6 do not correlate with changes 
in SASA's. This result is discussed in the context of the differential complex structures 
that the two aptamers adopt in solution. Preliminary binding thermodynamic results are 
also presented for the AMP/ATP binding 27 nt DNA aptamer designated as 1AW4. Our 



results demonstrate that the thermodynamic signatures of molecular recognition of 
ligands by DNA aptamers are as diverse as the secondary structures they adopt.  

 
MEDI 180 Highly regioselective synthesis of 5-fluorouridine ester derivatives 
catalyzed by Lipozyme TL IM in organic media  
Huai Wang, Wen-Yong Lou, Hong Wu, and Min-Hua Zong, Laboratory of Applied 
Biocatalysis, South China University of Technology, Wushan Street 381#, Tianhe 
District, Guangzhou 510640, China, Fax: 86-20-2223-6669, whuai76@gmail.com, 
btmhzong@scut.edu.cn  

For the first time, Lipozyme TL IM, an inexpensive lipase, was successfully applied to 
the regioselective synthesis of lipophilic 5-fluorouridine (5-FUR) ester derivatives. The 
ESI-MS and 13C-NMR analysis confirmed that the end product of the acylation reaction 
was 5′-O-acyl 5-fluorouridine, more powerful anti-tumor drugs than 5-FUR itself. 
Notably, the reaction was well performed with vinyl laureate as an acyl donor and 
acetonitrile as a medium. In addition, the effects of variables on the reaction were 
investigated with respect to the initial rate, the substrate conversion and the 
regioselectivity. The optimum water activity, the molar ratio of vinyl laureate to 5-FUR, 
reaction temperature, shaking rate and enzyme dosage were 0.07, 15/1, 45 oC, 200 
r/min and 1200 U/mL, respectively, under which the substrate conversion and the 
regioselectivity were as high as >97% and >98%, respectively, after a reaction time of 6 
hours.  

 
MEDI 181 Novel analogs of Atiprimod for targeting multiple myeloma  
Arkadiusz Kazimierski1, Kunwar Shailubhai2, Donald Picker2, and Waldemar Priebe3. 
(1) Department of Experimental Therapeutics, The University of Texas M.D . Anderson 
Cancer Center, 1515 Holcombe Blvd, Unit 0036, Houston, TX 77030-1402, 
arkaz73@yahoo.com, (2) Callisto Pharmaceuticals, Inc, (3) Department of Experimental 
Therapeutics, The University of Texas M. D. Anderson Cancer Center  

Atiprimod (1) (N,N-diethyl-8,8-dipropyl-2-azaspiro [4,5] decane-2-propanamine) is a 
cationic amphiphilic drug candidate belonging to the azaspirane class of compounds. 
Atiprimod inhibits proliferation and induces apoptosis in human cancer cells in vitro. The 
unique combination of antiproliferative, proapoptotic, and antiangiogenic properties of 
Atiprimod is promising with regard to its potential to be an effective anticancer drug for 
humans. Multiple myeloma, a clonal B-cell neoplasm characterized by an accumulation 
of neoplastic plasma cells, accounts for 1% of all cancer deaths and affects 
approximately 14,500 people in the United States each year. Because of its good 
activity in vitro, Atiprimod is currently in clinical evaluation for multiple myeloma. The 
structure-activity relationship of the hydrophilic portion has been only partially explored; 
thus in our approach, we focus on the synthesis of analogs (2 and 3) modified at this 
part of the molecule. We have created a small library that was tested against multiple 
myeloma in vitro.  Preliminary results indicate that the activity of the tested analogs was 
similar or lower than that of Atiprimod.  

 



MEDI 182 Synthesis of ageladine A, analogs and their biological screening  
Sudhir R. Shengule and Peter Karuso, Department of Chemistry and Biomolecular 
Sciences, Macquarie University, Sydney 2109, Australia, Fax: +61-9850-8313, 
sshengule@chem.mq.edu.au  

Ageladine A, a promising anticancer marine alkaloid with potent antiangiogenic activity 
was first isolated from the marine sponge Agelas nakamurai by Fusetani and co-
workers. The compound can be envisaged as arising from a Pictet-Spengler-like 
condensation between 2-aminohistamine and a pyrrole carboxyaldehyde. We have 
recently reported the concise, biomimetic total synthesis of ageladine A. The reported 
synthesis is very short and simple as compared to the previously reported 13 step 
synthesis by Weinreb et al. Our method has been successfully utilised for the synthesis 
of a number of analogues of ageladine A, in which we have replaced the pyrrole with 
other heterocycles and different substitution patterns on the imidazole nucleus. The 
analogues were screened for anticancer activity, antiangiogenic activity and kinase 
activity to provide a crude structure-activity relationship. The same reaction has been 
also used to synthesise a series of seven member analogues, which are formed with 
suprising stereospecificity. Further work has allowed us to develop the first three-
component Pictet-Spengler reaction that may be suitable for Diversity Orientated 
Synethesis.  

 

 
MEDI 183 Tandem enzymatic syntheses of TDP-deoxysugars and spinosyn 
analogs by in vitro recombination of natural product biosynthetic pathways  
Hsien-Tai Chiu, Yi-Lin Chen, and Chih Chien Wu, Department of Biological Science 
and Technology, National Chiao Tung University, 75 Po-Ai Street, 30050 Hsinchu, 
Taiwan, Fax: +886-3-5719605, Chiu@mail.nctu.edu.tw  

Natural product biosynthesis usually comprises a series of genes/enzymes. This 
provides a great opportunity for medicinal chemists to utilize the biosynthetic enzymes 
as synthetic tools to construct molecules of intended design. In light of this prospect, the 
topic of this work covers the utilization of biosynthetic enzymes from microorganisms 
producing natural product glycosides to generate various special TDP-deoxysugars and 
novel glycosides. Spinosyn, an insecticidal agent, is highly-modified type I polyketide 
decorated with tri-O-methyl-L-rhamnose and D-forosamine. L-Rhamnose plays 
important roles in not only primary metabolism in cell wall biosynthesis but also 



secondary metabolite production in Saccharopolyspora spinosa, the spinosyn producer. 
The tri-O-methyl-L-rhamnose moiety and related glycosylation pattern were shown to 
greatly influence the insecticidal activity and potency. Moreover, the enzymes 
responsible for spinosyn deoxysugar biosynthesis and glycosylation have not been well-
studied in enzyme level. Herein, we report the heterologous expression and functional 
characterization of Gdh, Epi and Kre to generate dTDP-L-rhamnose, as well as the 
rhamnosyltransferase, spnG, for in vitro biosynthesis of spinosyn rhamnosyl 
pseudoaglycone. The results show SpnG catalyzes the rhamnosyl transfer from dTDP-
L-rhamnose to spinosyn aglycone at a moderate rate. The pseudoaglycone 
biosynthesis was accomplished via in vitro tandem reactions with Gdh, Epi, Kre, and 
SpnG. Moreover, SpnG was found to accept dTDP-D-glucose as an alternative 
substrate to generate glucosyl pseudoaglycone with moderate reduction in catalytic 
efficiency (kcat/Km). The substrate flexibility demonstrates that SpnG could serve as a 
useful utility for combinatorial biosynthesis of spinosyn variants. Thus, many other TDP-
deoxysugars were biosynthesized by the combinatorial approach using enzymes from 
various microorganisms, and some been attached to spinosyn aglycones through SpnG 
to give spinosyn analogues. This work successfully demonstrates the useful 
applications of glycosyltransferases and deoxysugar biosynthetic enzymes in medicinal 
chemistry and drug development. Related kinetics and inhibition studies will also be 
discussed.  

 
MEDI 184 Free radical chemistry of tobacco-specific nitrosamines  
Casandra R. Cox1, James J. Kiddle2, and Stephen P. Mezyk1. (1) Department of 
Chemistry and Biochemistry, California State University at Long Beach, 1250 Bellflower 
Blvd, Long Beach, CA 90840, casandra_cox@hotmail.com, (2) Department of 
Chemistry, Western Michigan University  

The alkaloid-derived nitrosamines are among the most significant carcinogens found in 
unburned tobacco, tobacco smoke, and smokeless tobacco products. These tobacco-
specific nitrosamines (TSNA) require metabolic activation to exert their carcinogenic 
effects. While the mechanism of these activations has been investigated in depth very 
little is known about the free radical biochemistry of tobacco-specific nitrosamines with 
endogenously generated free radicals. We report here the reactions of the oxidizing 
hydroxyl radical, and reducing hydrated electron, with five nitrosamines that have been 
detected in tobacco products. Absolute rate constants and transient radical spectra, 
from electron pulse radiolysis studies, as well final stable product identifications, from 
steady-state irradiations and electron paramagnetic resonance data, will be presented 
for the reaction of these two radicals with the nitrosamines.  

 
MEDI 185 Reaction of nitrosamines with biologically important free radicals under 
anaerobic and aerobic conditions  
James J. Kiddle, Department of Chemistry, Western Michigan University, 3425 Wood 
Hall, Kalamazoo, MI 49008, james.kiddle@wmich.edu, Stephen P. Mezyk, Department 
of Chemistry and Biochemistry, California State University at Long Beach, and Keith P. 
Madden, Radiation Laboratory, University of Notre Dame  



For the nearly 300 nitrosamines tested a majority of these chemicals have been shown 
to be carcinogenic, mutagenic, and teratogenic in humans. To exert these effects 
nitrosamines require metabolic activation, typically via a P450 mediated pathway. 
However, very little is known about the biological reactivity of nitrosamines with 
endogenously produced free radicals. In this presentation we report on the free radical 
chemistry of several important nitrosamine compounds with the oxidizing hydroxyl 
radical, as well as with the reducing hydrated electron. Measured reaction rate 
constants, structure-reactivity relationships, initial reaction sites and free-radicals 
produced, as well as the importance of initial radical fragmentation on the production of 
nitric oxide under various solution conditions for these reactions will be reported.  

 
MEDI 186 In silico design of effective inhibitors for α-tubulin  
Karthikeyan Diraviyam and David Sept, Biomedical Engineering and Center for 
Computational Biology, Washington University in Saint Louis, 700 S.Euclid Ave, Saint 
Louis, MO 63110, Fax: 314-362-0234, kdiraviyam@gmail.com  

Parasites such as Toxoplasma, Leishmania and Plasmodium cause a host of diseases 
including Chagas Disease, African Sleeping Sickness and Malaria. Dinitroanilines are 
specific inhibitors that bind to parasitic protozoan tubulin and block microtubule 
polymerization. Previous work in our lab has identified the binding sites of three different 
dinitroanilines namely: GB-II-5, Oryzalin and Trifluralin. In this study we use QM/MM 
modeling to design more effective inhibitors/analogues based on the template of the 
above mentioned compounds. 30 ns molecular dynamics simulations were performed 
on a complex of GB-II-5 docked to Leishmania α-tubulin. Multiple snapshots from the 
simulations are used in QM/MM analysis to predict the electron density of the drug in 
the complex. The electron density difference calculated between the gas phase and the 
protein complex enables us to add/substitute suitable moieties to the existing core 
template and thereby enhance the binding affinity of the drug to protein. Specific 
examples will be presented.  

 
MEDI 187 A combinatorial study of group 3 and lanthanide based polymer 
supported Lewis acids  
Paul A Boguszewski, Polymer Laboratories Ltd, Now a part of Varian, Inc, Essex 
Road, Church Stretton, Shropshire SY6 6AX, United Kingdom, Fax: (+44) 01694 
722171, SPS@polymerlabs.com  

The addition of a Lewis acid to a synthetic organic reaction can have a remarkable 
effect on the reactivity, selectivity and yield of that reaction. There are a myriad of 
chemical transformations reported which benefit from the use of such a reagent. One 
interesting group of Lewis acids is the group 3 and lanthanide triflates, as these can 
offer selectivity and solubility benefits across a broad spectrum of synthetic 
methodologies. A potential limitation of these reagents is that they may contaminate 
final compounds, creating potential purification and high throughput screening 
problems. This issue can be addressed by immobilizing the Lewis acid onto a solid 
support, so that at the end of the reaction the active reagent can be removed by 
filtration, eliminating the need for any extra purification steps. Herein we will report the 



synthesis and evaluation of a library of polymer supported Lewis acids, highlighting 
selectivity and efficacy for some useful organic transformations.  

 
MEDI 188 A scaleable route to a polymer supported hypervalent iodine (V) oxidant  
Paul A Boguszewski and M J I Williamson, Polymer Laboratories Ltd, Now a part of 
Varian, Inc, Essex Road, Church Stretton, Shropshire SY6 6AX, United Kingdom, Fax: 
(+44) 01694 722171, SPS@polymerlabs.com  

The use of hypervalent iodine species as oxidants is widespread in synthetic chemistry, 
particularly in medicinal drug discovery, where selectivity and functional group tolerance 
can be very important. Oxidants, such as Dess-Martin reagent and IBX, are highly 
effective for a range of oxidation chemistries but do suffer from several limitations. The 
iodobenzoic acid by-products at the end of a reaction can be difficult to remove, 
particularly if the target compound is polar and elicits strong anion exchange 
interactions. Another limitation is the potentially explosive nature of these reagents 
when they are present in high concentrations. These limitations have been addressed 
with the introduction of immobilized hypervalent iodine oxidants based on silica and 
polymer backbones. These materials, although effective, are produced using methods 
that involve many synthetic steps, or oxidants which are difficult to prepare on scale or 
have safety implications. These practical considerations can limit overall yield, batch-to-
batch reproducibility and production scale. Herein we will report the development of a 
scaleable synthesis of a polymer supported IBX reagent allowing the effective 
production of kilo quantities. This immobilized reagent can be synthesized with excellent 
reproducibility, has a high loading compared to conventional supports and shows high 
levels of reactivity towards a range of substrates.  

 
MEDI 189 Advanced topics for use of RediSep® specialty media columns in flash 
chromatography  
Veronica D. Thomason and Vaughn Williams, Chromatography Department, Teledyne 
- Isco, 4700 Superior Street, Lincoln, NE 68504, Fax: 402-465-3089, 
vthomason@teledyne.com  

RediSep® specialty media columns offer the synthetic organic chemists practical tools 
for obtaining optimal purification by flash chromatography. RediSep® Cyano columns 
will be featured as an efficient alternative to normal phase silica gel for high pKa 
compound separations. In addition, a practical approach for reversed phase separations 
using specialty media such as RediSep® Cyano and RediSep® Amine columns will be 
discussed.  

 
MEDI 190 Analytical automation batch design for pharmacokinetic studies  
Bang-Lin Wan, Medicinal Chemistry Department, Merck & Co., Inc, WP14-1, P.O. Box 
4, West Point, PA 19486, Fax: 215-652-6345, banglin_wan@merck.com, and Kenneth 
D. Anderson, Medicinal Chemistry/ Analytical Group, Merck & Co  

Pharmacokinetic screening of potential drug candidates during Drug Discovery enables 
researchers to assess the pharmacokinetic parameters of new chemical entities during 



lead optimization. Rapid assessment of these values requires creative solutions and 
methodologies that look to increase both capacity and efficiency to support the large 
number of structurally diverse compounds encountered in the discovery environment. 
Attempts to increase efficiency routinely include generalization of analytical methods, 
sample reduction via cassette dosing or sample pooling, and the use of high throughput 
technologies such as automated liquid handlers to facilitate sample preparation. In 
addition, advanced chromatographic techniques, such as turbulent flow 
chromatography, increase throughput by shortening mass spectrometry cycle times, 
enabling the analysis of more samples in a shorter period of time. Strategies in 
analytical batch design, however, go widely unreported but are an essential component 
of the bioanalysis of PK samples. In fact, thoughtful analytical batch design, employed 
properly, addresses limited mass spectrometry linearity, identifies and minimizes the 
impact of sample carryover, and provides feedback on instrument performance. Several 
batch designs were developed in our laboratory and are used routinely. Examples are 
presented here.  

 
MEDI 191 Novel approach for drug delivery: "Trojan" dendrimers  
Jesus A Valencia-Gallegos1, Mario M Alvarez2, and Pablo Arce1. (1) Department of 
Chemistry, Instituto Tecnológico y de Estudios Superiores de Monterrey, Av. Eugenio 
Garza Sada 2501, Colonia Tecnologico, Monterrey 64849, Mexico, valencia@itesm.mx, 
(2) Biotechnology Center, Instituto Tecnológico y de Estudios Superiores de Monterrey, 
Av. Eugenio Garza Sada 2501, Colonia Tecnolog  

One strategy for drug delivery using dendritic structures employs the end groups of the 
dendrimerxs for the attachment of the drug load allowing a maximum corresponding to 
the number of the terminal groups (1a). The periphery can be functionalized with: 
structures recognized by the target allowing a specific directionality toward specific 
cells, solubilizing groups for pharmacokinetic properties improvement and fluorescent 
tags for visualization of the path followed by the conjugate (1b); nevertheless, these are 
made in detriment of the drug load. We're presenting a novel approaching to solve this 
issue by an alternative design that allows a high drug loads without affecting the other 
features by means of the “Trojan” concept, in which the drug forms part of the internal 
dendrimer framework just before a branching molecule is added resulting in a high 
loaded dendrimer (1c) or a conjugate with special characteristics (1d). We're presenting 
our work in this model.  

 

 



MEDI 192 Approaches to precision-guided nanoparticles: Focus on linker and 
targeting molecule design and synthesis  
Robert N. Hanson, J. Adam Hendricks, and Kristen Bailey, Department of Chemistry 
and Chemical Biology, Northeastern University, 102 Hurtig Hall, 360 Huntington 
Avenue, Boston, MA 02115, r.hanson@neu.edu  

The usual approaches to the preparation of targeted nanoparticles often start with a 
linear sequence involving nanoparticle synthesis, surface functionalization, appending a 
linker and terminal ligation of a targeting (macro)molecule. Our research group has 
focused on a convergent approach that involves preparing specifically modified 
nanoparticles and modified targeting moieties separately. The ultimate ligation employs 
a highly selective [3+2] cycloaddition reaction between an azido group at the terminus of 
the modified nanoparticle and an alkynyl group at the terminus of the targeting moiety. 
The advantages of this method include use of structure-based design of the modified 
targeting groups, bio-orthogonal chemistry and potential combinatorial ligations. In our 
initial studies we have prepared gold nanoparticles that were functionalized with azido-
peg-lipoic acid. As prototypical targeting groups we have prepared alkynyl substituted 
fluorescent groups as well as enzyme inhibitors and receptor ligands. Results of the 
chemistry and labeling experiments will be presented.  

Acknowledgment: This research is supported by the NSF-NIH Interdisciplinary Graduate 
Education and Research Training (IGERT) award #0504331.  

 
MEDI 193 Asymmetric reduction of ketones with the spiroborate ester derived 
from diphenyl prolinol and ethylene glycol  
Melvin De Jesus1, Wildeliz Correa1, Viatcheslav Stepanenko2, Irisbel Guzman3, 
Wilanet de la Cruz4, Margarita Ortiz5, Lymaris Ortiz3, and Cindybeth Vazquez6. (1) 
Department of Chemistry, University of Puerto Rico, Humacao, CUH Station,100 Rd 
908, Humacao, PR 00791-4300, Fax: 787-850-9422, me_dejesus@hotmail.com, (2) 
Department of Chemistry, University of Puerto Rico, (3) Department of Chemistry, 
University of Puerto Rico - Humacao, (4) Dept. of Chemistry, University of Puerto Rico-
Humacao, (5) Deparment of Chemistry, University of Puerto Rico- Humacao Campus, 
(6) Chemistry Department, University of Puerto Rico  

During the last decade, the asymmetric reduction of ketones to obtain enantio-pure 
alcohols using different chiral organoborane reagents has been extensively studied. 
Although oxazaborolidines have been used as outstanding enantioselective catalysts in 
the borane reduction of ketones, more stable and convenient reagents are needed for 
large scale synthesis of pharmaceutical products. Recently, we developed and 
synthesized stable chiral spiroborates ester 3 derived from ethylene glycol and diphenyl 
prolinol as a new efficient catalyst for the asymmetric reduction of acetophenones. 
Based on the high enantio-selectivity of these catalysts, we decided to apply them for 
the reduction of heterocyclic and other functionalized ketones that can be useful in the 
synthesis of biologically active compounds. A variety of optically active alcohols were 
obtained in excellent chemical yields with high enantioselectivity.  



 

 
MEDI 194 Biological implications of the environmental effects on tryptophan-
singlet oxygen interaction  
Cecil L. Jones and Karissa N. Grier, Department of Chemistry, Savannah State 
University, 3219 College St, Savannah, GA 31404, Fax: 912-691-6839, 
jonesce@savstate.edu, kgrier86@yahoo.com  

Human serum albumin (HSA) has been characterized as a photosensitizer carrier 
protein in photodynamic therapy (PDT); an emerging method for treating cancer, 
atherosclerosis, age-related macular degeneration and other diseases. Fluorescence 
emission of HSA comes primarily from a single tryptophan residue (Trp-214). Singlet 
oxygen is a short-lived highly reactive species that is believed to be primarily 
responsible for tumor necrosis observed in PDT. Indirect detection of photosensitized 
singlet oxygen was accomplished by steady-state fluorescence spectroscopy at 525 
nm. The effects of singlet oxygen on Trp in various environments were evaluated by 
Stern-Volmer analysis. Quenching constants for L-Trp, a small-peptide, and HSA were 
compared using singlet oxygen generated by Bengal Rose. These measurements were 
conducted in a Tris buffer at pH 7.5. Kinetic analysis was employed to study an 
interaction between the photosensitizer and HSA that results in an increase the 
emission of Bengal Rose at 550 nm.  

 
MEDI 195 Chemical constituents of Calorhyllum membranaceum Gardn  
Xiaoping Song, College of Chemistry and Chemical Engineering, Shanghai University 
of Engineering Science, 333 Longteng Road, Songjiang University Town, Shanghai 
201620, China, Fax: 86-21-54393283, sxp628@126.com, and Changri Han, 
Department of Chemistry, Hainan Normal University  

The Calophyllum membranaceum Gardn family is a kind of evergreen plant most 
growing in the damp jungle. Traditionally, its leaves were used for curing oculus 
diseases, trauma bleed, punch injury, and rheumatism. A few studies have been 
conducted to determine the chemical components in the leaves, stem, roots, skin, and 
seeds of the Calophyllum membranaceum Gardn family, and thus chemical compounds 
such as Coumarins, Xanthonoids, Flavonoids, and Terpenoids have been isolated. 
Among these, the Coumarins bear the biological activities to deaden the growth and 
reproduction of HIV. Xanthonoids are capable of repelling tumor, anti-flammation and 
anti-bacterium, and enhancing acetylate zyme and controlling lipoid peroxidase. The 
chemical components in the Calophyllum membeanaceum Gardn plants found in 
Hainan, China have not been studied. Our initiative abstraction, separation, purification, 
and identification of stems of Calorhyllum membranaceum Gardn plants result in four 
compounds: friedelin (1); canophyllol (2); amentoflavone (3); isocalophyllic acid (4). The 
pharmacological activities of isocalophyllic acid are identified. Sampled cytoxicity, 



LC50(ìg/ml): Strain of normal hepatocyte, L-2, 12.596; Strain of liver cancer cell, Bel-
7402, 9.074; NCI-4460, 6.327. Supported by NNSFC(20562004).  

 
MEDI 196 Chemical constituents of the stem of Artabotrys hainanensis  
Changri Han, Department of Chemistry, Hainan Normal University, 99 Longkun South 
Road, 571158, Haikou, China, Fax: 86-898-65883035, hchr116@126.com, and 
Xiaoping Song, College of Chemistry and Chemical Engineering, Shanghai University 
of Engineering Science, 333 Longteng Road, Songjiang University Town, Shanghai 
201620, China, Fax: 86-21-54393283, sxp628@126.com  

Alkaloids such as nicotine and muscarine have been used as probes for new drug 
target identification. Eight alkaloids identified as spinosine(1), 3-
hydroxynornuciferine(2),juzirine(3),artabotrine(4),liridine(5),assimilobine(6),isococlaurine
(7),N-demethylarmepavine(8) were isolated from the stem of Artabotrys hainanensis. 
Compounds in plant extracts were separated by silica gel and sephadex LH-20 column 
chromatography. Chemical structures were elucidated by chemical and spectral 
analyses including IR, UV, MS, 1H-NMR and 13C-NMR. Eight compounds were isolated 
from this plant for the first time.  

 

 
MEDI 197 Computational investigation on the reductive amination of 
pharmacologically important triquinanes  
Werner J. Geldenhuys1, Lois-May Bezuidenhout1, Sarel F. Malan2, and Cornelis J Van 
der Schyf1. (1) Department of Pharmaceutical Sciences, Northeastern Ohio Universities, 
4209 State Route 44, Rootstown, OH 44272, werner.geldenhuys@ttuhsc.edu, (2) 
Pharmaceutical Chemistry, North-West University  

Triquinane structures are grouped as part of the polyquinane class of compounds, and 
display a diverse biological activity profile. This computational study was initiated to 
investigate the experimental formation of N-benzyl-3,11-
azatricyclo[6.3.0.0(2,6)]undecane in preference to that of N-methyl-3,11-
azatricyclo[6.3.0.0(2,6)]undecane. Semi-empirical calculations at the AM1 level 
incorrectly predicted the formation of the methyl derivative in preference to the benzyl 
derivative, while ab initio Hartree-Fock calculations and Density Functional Theory 
correctly predicted the preference of formation of the benzyl derivative with a 
significantly lower energy assigned than for the methyl derivative. FMO analyses 
suggest that a stronger HOMO-LUMO overlap may occur, which may further account for 
the preferential formation of the benzyl derivative. These findings may be useful in 
optimizing the reductive amination of triquinane derivatives as pharmacologically 
interesting molecules.  



 
MEDI 198 Conformational features of substituted cyclopropanes in drug-like 
molecules: A brief guide for medicinal chemists  
Daniel L. Cheney, Department of Macromolecular Structure, Bristol Myers Squibb 
Pharmaceutical Research Institute, Princeton, NJ 08543-4000, Fax: 609-818-3545, 
cheneyd@bms.com, and Jennifer X. Qiao, Bristol-Myers Squibb Pharmaceutical 
Research Institute  

The cyclopropane moiety has played an important role in medicinal chemistry over the 
years, serving as a double bond surrogate, rigidification tool and compact hydrophobe. 
In this report, we explore the conformational behavior of cyclopropane analogues based 
on crystallographic and QM studies. Clear rules regarding substituent effects are 
presented.  

 
MEDI 199 Controlled rate drug delivery systems: Effect of non-Fick diffusion-
response to a pulse injection  
Kal Renganathan Sharma, Department of Chemical Engineering (MC 110), University 
of Illinois, Chicago, Adjunct Professor, 202 Chemical Engineering Building, 810 South 
Clinton Avenue, Chicago, IL 60607, Fax: (91) 04362 264120, jyoti_kalpika@yahoo.com  

The better understanding of the process of drug ingestion and assimilation needs the 
application of the generalized law of diffusion. During the localized delivery of drug to a 
tissue by controlled release from an implanted, drug loaded polymer, in the period 
following implantation, drug molecules are slowly released from the polymer into the 
extracellular space of the tissue. The availability of drug to the tissue, i.e., the rate of 
release into the extracellular space into the implant can be changed by varying the 
chemical or physical properties of the polymer. The relationship between polymer 
chemistry, implant structure and the rate of drug release need be better understood. 
Drug dosed by periodic pills rise above the toxic levels and below the minimum needed. 
During controlled release the dosage is within desired limits. The concentration of drug 
moelcule, A as a function of time and distance from the site of initial injection can be 
predicted by solving the finite speed damped wave diffusion and relaxation equation in 
one dimension in cartesian coordinate system. Writing the governing equation from 
Sharma, 2005 (K. R.Sharma, Damped Wave Transport and Relaxation, Elsevier, 
Amsterdam) neglecting bulk flow and the y and z components, subject to the pulse 
initial and boundary conditions it can be seen to be a hyperbolic PDE in two variables. 
The solution is obtained by the method of Laplace transforms. The solution is given by;  

CA /[J”'vmtou(r)] = exp(-t/2tou(r)) Io [1/2tou(r)(t^2 - x^2/vm^2 )^1/2]  

The solution can be seen to be given by a modified Bessel composite function of the 
zeroth order and first kind multiplied with a decaying exponential in time. 

 
MEDI 200 Design and synthesis of novel Xylosides as glycosaminoglycan primers  
Manivannan Ethirajan, Xylophone Victor, Vy Tran, Khiem Nguyen, and Kuberan 
Balagurunathan, Medicinal Chemistry Department, University of Utah, 30 South 2000 
East Bldg 582, Salt Lake City, UT 84112  



Glycosaminoglycans (GAGs) play a major role during the embryonic development at 
various stages. Despite their important roles, the factors that regulate their synthesis 
and their biosynthetic mechanisms are very poorly understood. To unravel the 
mechanism of GAG biosynthesis, we have synthesized and characterized a library of 
novel xylosides with various aglycone moieties in a rapid manner. The synthesized 
compounds were then examined for their ability to prime heparan sulfate and/or 
chondroitin sulfate in mammalian cells. It is surprising to note that certain structural 
variations on aglycone moiety are forbidden while others are permissive for priming 
GAG chains. The preliminary results are discussed with mechanistic insights.  

 

 
MEDI 201 Design and synthesis of ä-sugar amino acids as inhibitors of protein-
protein interactions  
Sreeman K. Mamidyala1, Jennifer. Baltz2, Donald Coen2, and Steven M. Firestine3. (1) 
Department of Pharmaceutical Sciences, Wayne State University, 259 Mack Avenue, 
Detroit, MI 48202, Fax: 313-577-2033, sreeman@wayne.edu, (2) Department of 
Biological Chemistry and Molecular Pharmacology, Harvard Medical School, (3) Eugene 
Applebaum College of Pharmacy, Wayne State University  

Cytomegalovirus is a herpesvirus that is responsible for congenital hearing loss in 
children and life-threatening complications in immunocompromised patients. Existing 
agents target the catalytic activity of the virally encoded DNA polymerase and these 
agents have significant toxicity issues. Thus, new agents that can treat CMV infections 
are despirately needed. One interesting target is the interaction between the catalytic 
subunit of the DNA polymerase (UL54) and its processivity factor (UL44). Recent 
research has elucidated the crystal structure of the C-terminal end of UL54 bound to 
UL44 and previous investigations have shown that there are two critical residues on 
UL54 that are responsible for most of the binding to UL44. To design inhibitors of the 
UL54:UL44 complex, we have focused on the ability of ä-sugar amino acids (ä-SAA) to 
mimic the placement of these key residues found in UL54. To examine this design 
hypothesis, we have synthesized a variety of ä-SAA and explored them as inhibitors of 
the UL54:UL44 interaction. The synthesis and biological activity of these agents will be 
presented.  

 
MEDI 202 Synthesis and bioactivity of sulfonamide chalcones  
Desmond H. Murray, Department of Chemistry and Biochemistry, Andrews University, 
Berrien Springs, MI 49104-0430, murrayd@andrews.edu, Linda Lange, Department of 
Physical Therapy, Andrews University, Berrien Springs, MI 49104, 
langel@andrews.edu, and Andrija Matak, Department of Biology, Andrews University, 
Berrien Springs, MI 49104, matak@andrews.edu  



The research reported here involves synthesis, characterization, and bioactivity of 
sulfonamide chalcones. The structural differences depend on (a) the chalcone ring (A, 
B) bearing the sulfonamide group and (b) the sulfonamide atom (S, N) that is directly 
bonded to the chalcone ring. Both sulfonamides and chalcones have been extensively 
studied independently and have shown important bioactivities. Sulfonamides, also 
known as sulfa drugs, were among the first class of synthetic chemotherapeutics and 
have a long history as antibacterial agents. However, the sulfonamide group occurs in 
numerous biologically active compounds including saluretics, carbonic anhydrase 
inhibitors, antithyroid agents and antiparasitics. Chalcones, a flavonoid plant pigment 
subclass, have shown a very broad range of biological activity, such as, antifungal, 
antimalarial, antiparasitic, anti-inflammatory, anticancer, and antioxidant. This project 
juxtaposes these two pharmacophore substructures into one molecule with the potential 
for demonstrating multiple bioactivities via different mechanisms of action and/or 
enhanced biological activity.  

 
MEDI 203 17-Arylcarbamidomethyl-4-azasteroids as selective androgen receptor 
modulators  
William P. Dankulich, Helen J. Mitchell, George D. Hartman, and Robert S. Meissner, 
Department of Medicinal Chemistry, Merck Research Labs, 770 Sumneytown Pike, 
West Point, PA 19486, Fax: NA  

The androgen receptor is a member of the nuclear receptor superfamily and is 
responsible for mediating the physiological action of endogenous androgen ligands 
such as the agonist dihydrotestosterone (DHT). A selective androgen receptor 
modulator, or SARM, that would be useful for the treatment of osteoporosis should 
demonstrate robust osteoanabolic action while having limited effects on skin and 
reproductive tissues. Our SARM program was initiated around the premise that such 
selectivity would be possible with compounds that elicit partial agonism in context-
dependent transcription assays. To that end, a novel series of 17-arylcarbamidomethyl-
4-azasteroids were developed from a 17-hydroxy-4-azasteroid lead. By evaluating SAR 
in our transactivation assays, we were able to produce compounds that demonstrated 
osteoanabolism with low virilization potential in our OVX rat model.  

 
MEDI 204 Invention of SAHA, the first HDAC inhibitor approved by the FDA  
Ronald Breslow, Department of Chemistry, Columbia University, 3000 Broadway, New 
York, NY 10027, Fax: 212-9542755  

Over thirty years ago we became aware of work by Charlotte Friend in which DMSO 
was able to induce murine erythroleukemia cells to differentiate to normal erythocytes. 
The biological target was unknown. By a series of hypotheses we progressed from the 
280 mM dose of DMSO to a series of hydroxamic acids with potencies in the nanomolar 
and sub-nanomolar range, and on the way invented suberoylanilide hydroxamic acid 
(SAHA), with medium potency. We showed that SAHA caused cytostasis, 
cytodifferentiation, and apoptosis in a panoply of cancer cells, and discovered that it 
functioned as an inhibitor of histone deacetylase, HDAC. The compound, with its new 
generic name of Vorinostat and the Merck trade name of Zolinza, has now successfully 
completed human trials and has been approved by the FDA. The path by which this was 



achieved, and reason that a medium potency compound was better than higher potency 
analogs, will be described.  

 
MEDI 205 Darunavir, a new protease inhibitor to combat drug-resistance: 
Structure-based design targeting protein backbone  
Arun K. Ghosh, Departments of Chemistry and Medicinal Chemistry, Purdue 
University, 560 Oval Drive, West Lafayette, IN 47907, Fax: 765-496-1612, 
akghosh@purdue.edu  

Combination therapy or highly active antiretroviral therapy (HAART) with HIV protease 
inhibitors and reverse transcriptase inhibitors, has become the major current treatment 
regimen for AIDS. However, one of the serious challenges of HAART-therapy is the 
emergence of multidrug-resistant HIV-1 variants. In addition, drug side effects, toxicity 
and complexity of these treatment regimens are of serious concern. Our recent 
structure-based designed strategies by specifically targeting the HIV-1 protease 
backbone led to the discovery of a number of exceedingly potent nonpeptidyl HIV 
protease inhibitors. One such inhibitor is darunavir (DRV/TMC114) which contains a 
structure-based designed privileged high-affinity ligand, 3(R),3a(S),6a(R)-bis-
tetrahydrofuranylurethane (bis-THF). This is the first protease inhibitor approved for the 
treatment of HIV/AIDS patients harboring multidrug-resistant HIV-1 variants that do not 
respond to previously existing HAART regimens. This presentation will feature our 
various design concepts including the ‘backbone binding' strategy that led to the 
development of a new generation of protease inhibitors including darunavir to combat 
drug-resistance.  

 
MEDI 206 The discovery and development of 3'-heteranucleosides  
Dennis C. Liotta, Department of Chemistry, Emory University, 1521 Dickey Drive, 403 
Emerson Hall, Atlanta, GA 30322  

3TC (Epivir, Lamivudine) and FTC (Emtriva, Emtricitabine) are oxathiolane nucleoside 
analogs that have proven to be quite important components in the combination 
therapies used to treat HIV infections. This general class of compounds was first 
prepared in racemic form in the late nineteen eighties by Belleau et al. Soon thereafter, 
we discovered a highly efficient route for preparing this class of nucleoside analogs with 
good diastereo- and enantioselectivity. One of these analogs, 2'-deoxy-3'-thiacytidine 
(BCH-189), exhibited good anti-HIV activity and only moderate toxicity. Subsequent 
preparation of each of the enantiomers of BCH-189 by us and others revealed that the 
(-)-enantiomer exhibited excellent potency and significantly lower toxicity than the 
racemate. Furthermore, as a consequence of synthetic approach, we were able to 
prepare a variety of other oxathiolane nuceloside analogs. One of them, FTC, showed 
an extremely attractive pharmacologic profile. In particular, the FTC triphosphate 
exhibited a very long intracellular half life, ultimately enabling it to be dosed once a day.  

3TC has been used in a number of fixed dose combinations including Combivir and 
Tricivir. Similarly, FTC is part of two fixed dose combinations, Truvada and Atripla, both 
of which are taken once a day.  



 
MEDI 207 Discovery of Alimta, a broadly effective new antitumor agent  
Edward C. Taylor, Department of Chemistry, Princeton University, Washington Road, 
Princeton, NJ 08544, etaylor@princeton.edu  

Two pteridine derivatives, the molybdenum cofactor and folic acid, are critical 
components of all living cells, and are required for all known forms of life. Our long-time 
fascination with pteridines and related nitrogen-containing heterocycles developed in 
the ‘70s into a search for inhibitors of folate-dependent enzymes. This program 
eventually led to the discovery that (6R)-5,10-dideaza-5,6,7,8-tetrahydrofolic acid (later 
termed lometrexol) blocked de novo purine biosynthesis and exhibited excellent 
therapeutic activity against a variety of solid tumors. These promising initial 
observations led to the establishment of a remarkable collaborative effort between 
Princeton University and Eli Lilly & Co. aimed at finding further inhibitors of folate-
dependent processes. This effort culminated in the discovery of a remarkable new 
oncolytic agent, Alimta™ (pemetrexed disodium). In initial clinical trials, every type of 
solid tumor examined clinically responded to this new agent. Alimta™, in combination 
with cisplatin, was approved by the FDA in early 2004 for the treatment of malignant 
pleural mesothelioma, and later in 2004 as a single agent for the treatment of second-
line non-small cell lung cancer. It is currently in multiple clinical trials, both in 
combination with other oncolytics and as a single agent, for a wide range of other solid 
tumors. This lecture will attempt to describe the tortuous explorations that eventually led 
to the discovery of Alimta™, its current clinical status, and our understanding of its 
unique mode of action.  

 
MEDI 208 The taxol story  
Robert A. Holton, Department of Chemistry and Biochemistry, Florida State University, 
710 DLC, Tallahassee, FL 32306  

The story of taxol, from its initial isolation from the bark of the Pacific Yew tree, spans 
over four decades. The scarcity of the tree, coupled with the need to kill the tree to 
obtain the bark and the difficulty of extracting taxol all combined to present a problem 
regarding drug supply. A focus of this presentation will be the development of an 
efficient and practical synthesis of taxol from readily available material.  

 
MEDI 209 Targeting kinesin spindle protein (KSP) for the treatment of cancer  
Kenneth W. Wood, Cytokinetics, Inc, 280 East Grand Avenue, South San Francisco, 
CA 94080, Fax: 650 624 3010, kwood@cytokinetics.com  

The mitotic phase of the cell cycle is well-validated as a functional target for cancer 
therapy. Kinesin Spindle Protein (KSP, Eg5) is a member of the kinesin family of motor 
proteins with an essential and exclusive role in early mitosis and in satisfaction of the 
mitotic cell cycle checkpoint. Disruption of KSP function by a variety of means, including 
small molecule inhibitors, results in cell cycle arrest in mitosis and subsequent tumor 
cell death. We have advanced two inhibitors of KSP to clinical studies: ispinesib (SB-
715992/CK0238273) and SB-743921. Ispinesib, the KSP inhibitor most advanced in 
clinical studies, has demonstrated activity in patients with advanced breast cancer. The 



rationale for selecting KSP as a target for discovery of novel cancer therapies will be 
discussed, as will preclinical pharmacology and recent clinical experience.  

 
MEDI 210 Examining the chemical inhibition and microscopic properties of 
kinesin-5  
Tarun M. Kapoor, Laboratory of Chemistry and Cell Biology, Rockefeller University, 
1230 York Avenue, New York, NY 10021  

Small-molecule inhibitors of kinesin-5, a protein essential for eukaryotic cell division, 
represent alternatives to anti-mitotic agents that target tubulin. While tubulin is needed 
for multiple intracellular processes, the known kinesin-5 functions are limited to dividing 
cells, making kinesin-5 inhibitors likely to have fewer side-effects than tubulin-targeting 
drugs. Kinesin-5 inhibitors, such as monastrol, act through poorly understood allosteric 
mechanisms, not competing with ATP binding. Moreover, the microscopic mechanism 
of full-length kinesin-5 motility is not known. Here we characterize the motile properties 
and allosteric inhibition of Eg5, a vertebrate kinesin-5, using a GFP-fusion protein in 
single-molecule fluorescence assays. We find that Eg5 is a processive kinesin whose 
motility includes, in addition to ATP-dependent directional motion, a diffusive component 
not requiring ATP hydrolysis. Monastrol suppresses the directional processive motility of 
microtubule-bound Eg5. These data on Eg5's allosteric inhibition will impact these 
inhibitors' use as probes and development as chemotherapeutic agents.  

 
MEDI 211 Discovery and optimization of kinesin spindle protein (KSP) inhibitors  
Christopher D. Cox1, Paul J. Coleman1, Mark E. Fraley1, Robert M. Garbaccio1, 
Michael J. Breslin1, David B. Whitman1, John D. Schreier1, George D. Hartman1, Maricel 
Torrent2, Rob Lobell3, Carolyn Buser3, Weikang Tao3, Hans Huber3, Nancy E. Kohl3, 
Youwei Yan4, and Lawrence C. Kuo4. (1) Department of Medicinal Chemistry, Merck & 
Co., Inc, 770 Sumneytown Pike, P O Box 4, WP14-2, West Point, PA 19486, Fax: 215-
652-7310, chris_cox@merck.com, (2) Department of Molecular Systems, Merck & Co., 
Inc, (3) Department of Cancer Research, Merck & Co., Inc, (4) Department of Structural 
Biology, Merck & Co., Inc  

Kinesin spindle protein (KSP) is a motor protein that is essential for proper separation of 
the spindle poles during mitosis. Disruption of KSP function results in collapse of bipolar 
spindles and gives rise to monopolar spindle arrays, referred to as monoasters. This 
characteristic phenotype is accompanied by cell cycle arrest in mitosis, and prolonged 
mitotic arrest in tumor cells can lead to apoptosis. KSP inhibitors therefore may have 
potential as general antiproliferative agents useful for the treatment of cancer. 
Additionally, KSP inhibition represents a novel and specific mechanism by which to 
target the mitotic spindle that may be devoid of the neuropathy-associated, mechanism-
based side effects common to the taxanes and other natural products that target 
microtubules. This talk will describe the discovery and optimization of small molecule 
KSP inhibitors at Merck that originated from a 3,5-diaryl-4,5-dihydropyrazole high-
throughput screening lead. We will show how this lead was modified and refined with 
regard to potency, pharmacokinetics, and suitability for aqueous formulation, and the 
role that X-ray crystallography played in this process. Emphasis will be given to how the 



physicochemical properties of our leading compounds were managed in order to 
minimize P-glycoprotein efflux and off-target ion channel activities.  

 
MEDI 212 Discovery of novel heterocyclic inhibitors of kinesin spindle protein 
(KSP)  
Xiangping Shawn Qian, Andrew I. McDonald, Han-Jie Zhou, Bing Yao, Luke W. 
Ashcraft, Jennifer K. Huang, Melchor V. Marin, Carrie E. Aroyan, Kenneth W. Wood, 
David J. Morgans Jr., and Gustave Bergnes, Cytokinetics, Inc, 280 E Grand Ave., South 
San Francisco, CA 94080, Fax: 650-624-3010, xqian@cytokinetics.com  

The past few years have seen an increased interest in the development of small-
molecule inhibitors of kinesin spindle protein (KSP) as novel anti-cancer therapeutics. 
Our lead optimization of a screening hit led to ispinesib (SB-715992/CK-0238273), the 
first KSP inhibitor to enter clinical trials. In a continuing effort to identify novel and potent 
KSP inhibitors, we focused on the replacement of the quinazolinone core of ispinesib 
with other bicyclic and monocyclic heterocycles. Several novel chemical series have 
emerged as potent KSP inhibitors from this effort. The design, synthesis and biological 
evaluation of these novel KSP inhibitors will be presented.  

 
MEDI 213 Dihydropyrimidones induce mitotic arrest and a monoastral phenotype 
consistent with inhibition of the mitotic kinesin Eg5 in cultured cells  
Louis J. Lombardo, Oncology Chemistry, Bristol-Myers Squibb Pharmaceutical 
Research Institute, PO Box 4000, Princeton, NJ 08543-4000, Fax: 609-252-7410, 
louis.lombardo@bms.com  

Screening of the Bristol-Myers Squibb compound collection identified dihydropyridines 
such as compound 1 as novel cytotoxic agents. The reported ability of monastrol (2) to 
inhibit the mitotic kinesin Eg5 prompted us to further explore the structure-activity 
relationships of these small molecule lead structures. From these studies, 5-cyano-
dihydropyrimidones (3) were identified as anti-mitotic agents with in vivo activity in a 
P388 murine leukaemia screening assay. Efforts leading to the discovery of the 5-cyano 
dihydropyrimidone series, structure-activity relationships, and the characterization of 
analogues in phenotypic assays will be discussed.  

 

 
 
 
 
 



MEDI 214 Introduction to the glucocorticoid receptor and modeling studies  
Eugene L. Stewart, Computational, Analytical, and Structural Sciences, 
GlaxoSmithKline, Five Moore Drive, Research Triangle Park, NC 27709, Fax: 919-315-
0430, els99640@gsk.com, and Keith Biggadike, ri CEDD, Medicinal Chemistry 1, 
GlaxoSmithKline plc  

This introductory presentation will include a brief history of the glucocorticoid receptor 
and clinically used glucocorticoid agonists. It will also cover recent advances in the 
understanding of the mechanisms of glucocorticoid action and the opportunities that 
exist for novel glucocorticoid 'modulators'. A review of our structural understanding of 
the glucocorticoid receptor and other closely related steroid hormone receptors obtained 
from X-ray and modelling studies will also be presented.  

 
MEDI 215 Nonsteroidal glucocorticoid receptor modulators for use in 
inflammation and oncology  
Robert I. Higuchi, Robert J. Ardecky, Steven L. Roach, Andrew R. Hudson, Dean P. 
Phillips, John S. Tyhonas, Donald S. Karanewsky, Keith B. Marschke, Francisco J. 
López, Eric G. Vajda, Deepa K Rungta, E. Adam Kallel, Reid P. Bissonette, William W. 
Lamph, Jon Rosen, Lin Zhi, Andrés Negro-Vilar, and Jeffrey N. Miner, Discovery 
Research, Ligand Pharmaceuticals, 10275 Science Center Drive, San Diego, CA 
92121, Fax: 858-550-7249, rhiguchi@ligand.com  

The pursuit of novel glucocorticoid receptor modulators is an active area of 
pharmaceutical research. Glucocorticoids such as prednisolone and dexamethasone 
are widely used for the treatment of a variety of inflammatory disorders, and in cancers, 
such as multiple myeloma. However, a wide range of side-effects accompanies chronic 
glucocorticoid treatment. We have developed a pharmacophore based on 5H-1-aza-6-
oxa-chrysenes that possess full anti-inflammatory and anti-tumor activity, but have a 
profile distinct from that of classical glucocorticoids. The SAR and the biological 
properties of the GR modulators will be discussed.  

 
MEDI 216 Non-steroidal GR agonists: Improving the established drugs?  
Hartmut Rehwinkel, Heike Schaecke, Khusru Asadullah, Stefan Baeurle, Markus 
Berger, Wolf-Dietrich Doecke, Hartwig Hennekes, Stefan Jaroch, Konrad Krolikiewicz, 
Manfred Lehmann, Anne Mengel, Roland Neuhaus, Duy Nguyen, Lars Roese, Andrea 
Rotgeri, Norbert Schmees, Arndt Schottelius, Werner Skuballa, and Peter Strehlke, 
Corporate Research, Schering AG, D-13342, Berlin, Germany, 
hartmut.rehwinkel@schering.de  

Glucocorticoids (GCs) are the most commonly used anti-inflammatory and 
immunosuppressive drugs. However, their outstanding therapeutic effects are often 
accompanied by severe and sometimes irreversible side effects, particularly when they 
are administered systemically. Thus, there is a real need for GCs with a reduced side 
effect profile which retain the anti-inflammatory and immunosuppressive properties of 
classical GCs. The glucocorticoid receptor (GR) is localized in the cytoplasm of cells as 
part of a multiprotein complex. After binding of GCs the GR translocates into the 
nucleus where it modulates gene expression either positively or negatively. Positive 



gene regulation is mediated via binding of the activated GR as a homodimer to specific 
DNA sequences (glucocorticoid response elements, GRE) in promoter and enhancer 
regions of GC sensitive genes (transactivating activity of GR). The expression of 
numerous pro-inflammatory cytokines, chemokines, adhesion molecules and enzymes 
can be inhibited by the GR via a negative regulation of gene expression. As a ligand-
activated monomer the GR binds to other DNA-bound transcription factors such as AP-
1 inhibiting their activity (transrepression activity). Therefore, it is assumed that this 
mechanism of negative gene regulation by the GR is a major mechanism of anti-
inflammatory and immunosuppressive effects of GCs. On the other hand it has been 
shown that positive gene regulation by the GR often mediates the induction of 
undesired effects of GCs, especially gluconeogenetic and catabolic effects. 
Consequently, our goal has been to identify GR ligands which preferentially induce 
transrepression with little transactivation activity. Here we show representatives of a 
novel class of compounds, selective glucocorticoid receptor agonists (SEGRAs), with a 
dissociation of transactivation from transrepression activity in vitro and in vivo. These 
non-steroidal GR-agonists represent promising new structures with an improved 
effect/side effect profile.  

 
MEDI 217 Identification and optimization of non-steroidal glucocorticoid receptor 
agonists  
David S. Thomson, Medicinal Chemistry, Boehringer Ingelheim Pharmaceuticals Inc, 
900 Ridgebury Road, PO Box 368, Ridgefield, CT 06877, dthomson@rdg.boehringer-
ingelheim.com  

Glucocorticoids (GC) are among the most potent anti-inflammatory agents in clinical 
use. However, chronic use of GC's may be limited due to side effects. Identification of 
novel glucocorticoid receptor (GR) ligands that maintain the anti-inflammatory efficacy 
of marketed steroids whilst exhibiting the potential for an improved side effect profile is 
highly desirable. We have identified several series of non-steroidal molecules that 
display binding to the Glucocorticoid Receptor. The identification and optimization of 
these series for potent and selective binding to the GR will be presented. A subset of 
these molecules were identified that display a dissociated cellular profile, are orally bio-
available, and display potent anti-inflammatory activity following chronic administration 
to mice with collagen induced arthritis. When compared to standard glucocorticoids, 
animals treated with these novel dissociated ligands displayed a significant reduction in 
side effects of clinical importance. The profile of this class of dissociated GR ligands will 
be reviewed.  

 
MEDI 218 A design and iterative approach to non-steroidal and steroidal agonists  
Keith Biggadike1, Diane M Coe1, and Iain M Mclay2. (1) ri CEDD, Medicinal Chemistry 
1, GlaxoSmithKline plc, Gunnels Wood Road, Stevenage, Herts SG1 2NY, United 
Kingdom, (2) Computational and Structural Sciences, GlaxoSmithKline Research and 
Development  

The discovery of novel GR modulators has presented a significant challenge. This 
presentation will describe the elaboration of the 17alpha substituent on a steroidal 
template to deliver compounds showing enhanced efficacy, steroid receptor selectivity 



and modulation. We will also describe our recent studies on non-steroidal templates 
involving receptor modelling, pharmacophore development, database searching and 
array synthesis. These efforts have lead to the identification of a novel series of GR 
agonists.  

 
MEDI 219 Discovery of novel, selective glucocorticoid receptor modulators  
Amjad Ali1, Christopher F. Thompson1, James Balkovec2, Donald Graham1, Mark 
Greenlee1, Milton L. Hammond1, Nazia Quraishi1, Greg Rouen1, Cameron Smith1, 
James R. Tata1, Gayle Taylor1, Monica Einstein3, Lan Ge3, Georgianna Harris3, Terri M. 
Kelly3, Paul Mazur3, Shilpa Pandit3, Joseph Santoro3, Ayesha Sitlani3, Chaunlin Wang3, 
Joanne Williamson3, Douglas F. Miller4, Edward A. O'Neill4, Chris M. Thompson4, 
Dennis M. Zaller4, Michael J. Forrest5, Ester Carballo-Jane5, Silvi Luell5, Denise Visco6, 
Cordelia Rasa6, and Karen Lowitz6. (1) Department of Medicinal Chemistry, Merck 
Research Laboratories, P.O. Box 2000, Rahway, NJ 07065, Fax: 732-594-9545, 
amjad_ali@merck.com, (2) Basic Chemistry, Merck Research Laboratories, (3) 
Department of Metabolic Disorders, Merck Research Laboratories, (4) Department of 
Immunology, Merck Research Laboratories, (5) Department of Pharmacology, Merck 
Research Laboratories, (6) Department of Laboratory Animal Resources, Merck 
Research Laboratories  
Glucocorticoids (GCs) e.g. betamethasone 1 and fluorocortivazol 3 are amongst the 
most effective agents currently available for the treatment of inflammatory and allergic 
diseases. However, the desired immunosupressive effects of glucocorticoids are 
accompanied by a number of side-effects, particularly when the GC is administered 
over a prolonged period of time.  These include weight gain, development or 
aggravation of diabetes mellitus, onset of hypertension, steroid-induced osteoporosis, 
and suppression of the hypothalamic-pituitary adrenal axis.  Many of these effects may 
be attributed to the endocrine activity of glucocorticoids and are essentially identical to 
the syndromes of endogenous corticoid excess (Cushing's syndrome). An unmet 
medical need of glucocorticoid pharmacology, therefore, is the development of agents 
with markedly improved therapeutic ratios compared to currently available steroids, 
particularly upon systemic administration.  This may be achieved by the identification of 
novel glucocorticoid selective ligands that elicit marked anti-inflammatory effects but 
have an impaired effect on endocrine responses.  In a program aimed at discovering 
such novel GC ligands we have synthesized and evaluated two independent series of 
compounds represented by the general structures 2 and 4.  A detailed overview of the 
design, synthesis, SAR and in-vivo activities of these novel GR selective ligands will be 
described during the course of the presentation.  

   



 

 
MEDI 220 Azadecalin as a scaffold for selective glucocorticoid receptor 
antagonists  
Robin D. Clark1, Nicholas C. Ray2, Hazel J. Hunt2, David E. Clark2, Karen Williams2, 
Paul Blaney2, Christopher Hurley2, Rene Devos2, Melanie Wong2, and Joseph K. 
Belanoff1. (1) Corcept Therapeutics, Inc, 149 Commonwealth Drive, Menlo Park, CA 
94025, (2) Argenta Discovery Ltd, 8/9 Spire Green Centre, Flex Meadow, Harlow CM19 
5TR, United Kingdom, hazel.hunt@argentadiscovery.com  

Mifepristone (RU-486) is an antagonist at progesterone (PR) and glucocorticoid (GR) 
receptors and has recently been shown to be an effective treatment for psychotic major 
depression (PMD). The etiology of this condition has been associated with abnormally 
high levels of cortisol; hence, the efficacy of mifepristone in the treatment of PMD is 
ascribed to GR antagonism. Our goal was to discover a “second generation” drug which 
would be a potent and selective GR antagonist. In addition to mifepristone, the steroid 
RU-43044 (1), which is selective for GR over PR, and the antagonists exemplified by 
CP-409069 (2) provided further leads. The benzyl-substituted azadecalin system 
presents several attractively situated positions for substitution to probe binding to the 
GR receptor. With appropriate substituents and enantiomeric form, the benzyl-
azadecalin system can be represented in either a “CP like” binding mode (3) or an “RU 
like” binding mode (4).  

 



 
MEDI 221 Introduction to mechanistic approaches to increasing high density 
lipoprotein cholesterol  
George P Vlasuk, Cardiovascular and Metabolic Diseases, Wyeth Research, 87 
Cambridgepark Dr, Cambridge, MA 02140, Fax: 617-665-5250, gvlasuk@wyeth.com  

According to the latest statistics from the American Heart Association, coronary heart 
disease (CHD) costs American society of 142.5 billion dollars annually. In addition to 
hypertension, the most prevalent risk factor for CHD is elevated total cholesterol, which 
occurs in almost 50% of the American population. The components of total cholesterol 
generally defined as low density lipoprotein cholesterol (LDL-C) and high density 
lipoprotein cholesterol (HDL-C) can be more illustrative in terms of defining risk with 
almost 40% of the American population having LDL-C above and 23% having HDL-C 
below the recommended levels, respectively. The use of HMG-CoA reductase inhibitors 
(“statins”) has been the mainstay for treating patients with elevated cholesterol through 
the reduction in LDL-C. While the use of statins has led to reductions in CHD from 25-
35% there is a significant need for further improvements in therapy. HDL-C has been 
shown to be an independent risk factor for the development of CHD. The role of various 
sub-fractions of HDL-C in promoting reverse cholesterol transport from the peripheral 
tissues to the liver makes it an ideal target for improving therapy. Many research efforts 
are focused on direct mechanistic pathways for increasing HDL-C including the 
development of cholesteryl ester transfer protein (CETP) inhibitors, specific agonists for 
the niacin receptor as well as modulators of nuclear hormone receptors such as the 
Peroxisome Proliferator-Activated Receptors (PPAR), the Liver X Receptor (LXR) and 
Farnesoid X Receptor (FXR). This symposium will highlight many of these and other 
drug development efforts.  

 
MEDI 222 Azepine inhibitors of plasma cholesteryl ester transfer protein  
Nathan B Mantlo1, Todd Fields1, Xiaodong Wang1, Maria-Carmen Fernandez1, Ana I. 
Mateo1, Ana Escribano1, Eva M. Martin de la Nava1, Saravanan Parthasarathy1, 
Matthew W. Giese1, Matthew Carson1, Thomas P. Beyer1, Sandra L. Cockerham1, 
Guoqing Cao1, Karl Kovach1, Stephanie Sweetana1, Anthony Borel1, Timothy M. 
Jones1, Ellen Annette Cannady1, Christopher Cioffe2, Xinchao Chen2, and Sean Dinn2. 
(1) Department of Chemistry, Eli Lilly & Co, Indianapolis, IN 46285, nmantlo@lilly.com, 
(2) Albany Molecular Research Institute  

Cholesteryl ester transfer protein (CETP) is a plasma glycoprotein that mediates the 
transfer of cholesteryl ester from high-density lipoprotein (HDL) to low-density 
lipoprotein (LDL) and very low-density lipoprotein (VLDL) with a reciprocal exchange of 
triglyceride. Recently, small-molecule CETP inhibitors have been shown to raise HDL 
cholesterol in humans and slow the progression of atherosclerosis in animal models. As 
a part of our continued search for therapies targeting HDL-C elevation, we discovered a 
series of heteroaryl-fused piperidines and azepines, as well as benzazepines as potent 
CETP inhibitors. This talk will cover the in vitro and in vivo SAR on these series of 
CETP inhibitors  

 



MEDI 223 Inhibitors of endothelial and hepatic lipases: Development and 
challenges  
Marian Mosior, Ho-Shen Lin, Patrick Eacho, Patricia Foxworthy, Michael E. Richett, 
Richard W. Harper, Jose E. Lopez, Bernice Chao, and Michael L. Chouinard, Lilly 
Research Laboratories, Eli Lilly and Company, Indianapolis, IN 46285, 
MOSIOR_MARIAN_K@LILLY.COM  

Endothelial (EL) and hepatic (HL) lipases are secreted glycoproteins associated with 
vascular endothelium of internal organs. Both proteins are hydrolytic enzymes with dual 
specificity toward triglycerides and phospholipids. Enzymatic activity of both EL and HL 
is one of the primary mechanisms regulating remodeling and catabolism of several 
classes of lipoprotein, including high-density lipoprotein (HDL). Association of both EL 
and HL with HDL cholesterol level has been demonstrated in several animal models. 
However, direct evidence that pharmacological intervention at those targets by small-
molecule inhibitors of enzymatic activity will result in elevation of HDL cholesterol, was 
lacking. This talk will describe proof-of-concept series of experiments supporting this 
hypothesis and development path for EL/HL inhibitors with in vivo activity.  

 
MEDI 224 Niacin receptor agonists  
Graeme Semple, Medicinal Chemistry, Arena Pharmaceuticals, 6166 Nancy Ridge 
Drive, San Diego, CA 92121, gsemple@arenapharm.com  

Niacin is a water-soluble vitamin that at high doses in humans, favourably affects 
essentially all serum lipid and lipoprotein parameters, including HDL. The use of niacin 
is however, limited by its associated side-effects, including a highly uncomfortable 
cutaneous flushing. Recent mechanistic investigations have shown that niacin can 
activate GPCRs localized on adipocytes. The resultant decrease in intracellular cAMP 
leads to inhibition of lipolysis, via negative modulation of HSL, thereby decreasing 
plasma free fatty acid levels and ultimately, it is postulated, raising HDL. Two Gi-
coupled orphan GPCRs that share 95% identity and which are both expressed in 
human adipocytes and macrophages have been identified as possible molecular targets 
for niacin. In this presentation, the discovery of the Niacin receptor GPR109a will be 
outlined. The identification of multiple series of agonist ligands for GPR109a and 
GPR109b via both HTS and classical SAR approaches across will be described. The in 
vitro and in vivo assay systems that enabled us to identify compounds with favourable 
properties for further investigation will be discussed, along with hypotheses of how the 
lipid lowering and flushing effects of GPR109a agonists may be pharmacologically 
separable even though they are both receptor dependent.  

 
MEDI 225 New steroidal mimetics as novel LXR modulators  
Matthew M. Abelman1, Robert H. Jiang1, Bindu Joshi2, Jeffrey Chisholm2, Jia Hao3, 
Nancy Chu3, Nevena Mollova3, Kwan Leung3, Richard Lawn2, and Jeff A. Zablocki1. (1) 
Department of Bio-Organic Chemistry, CV Therapeutics, Inc, 3172 Porter Drive, Palo 
Alto, CA 94304, Fax: 650-858-0390, matthew.abelman@cvt.com, (2) Department of 
Discovery Research, CV Therapeutics, Inc, (3) Department of Pre-Clinical 
Development, CV Therapeutics, Inc  



Activating the nuclear hormone receptor LXR (alpha and beta isoforms) to enhance the 
reverse cholesterol transport (RCT) pathway through upregulation of the ABCA-1 gene 
is an attractive therapeutic opportunity. We and others hypothesize that partial LXR 
agonists may provide tissue selectivity favoring RCT over fatty liver effects observed 
with full agonists. We have discovered a novel series of compounds that can act as 
either full or partial LXR agonists depending upon the appropriate substitution patterns. 
We used the intramolecular Pavorov reaction to quickly generate the internal framework 
of the scaffold series and have explored several newly reactive pathways by using 
fused ring and N-alkyl anilino partners. Two examples which demonstrate the structural 
diversity culminating in a full and partial agonist are shown as CVT-10176 and CVT-
11130, respectively. Gene selectivity for activation of ABCA-1 over SREBP-1c (a 
surrogate readout for triglycerides) was not achieved to any satisfactory extent. 
Additional examples of partial and full LXR agonists and their docked binding modes to 
an LXR-beta model will be presented.  

 

 
MEDI 226 Structure based design of nuclear receptor hormone ligands: Potent 
quinoline-based liver X receptor (LXR) agonists  
Ronald L. Magolda, Chemical and Screening Sciences, Wyeth Research, CN 8000, 
Princeton, NJ 08543, magoldr@wyeth.com  

The liver X receptors (LXRa and LXRb) are involved in the regulation of cholesterol and 
lipid metabolism. Ligand activation of LXRs in macrophages results in the expression of 
several genes (e.g. ABCA1, ABCG1, ApoE ) involved in lipid metabolism and reverse 
cholesterol transport (RCT). Evaluation, in vivo, of LXR ligands reduces the generation 
of atherosclerotic lesions in mouse models of atherosclerosis. Despite these very 
attractive features, LXR activation can increase serum and liver triglyceride levels, via 
up-regulation of SREBP1-c and FAS in the liver. Our goal is to develop orally active 
LXR receptor modulators that will facilitate reverse cholesterol transport while not 
causing triglyceride synthesis. To this end, we identified a series of substituted 3-
benzoyl-4-phenyl quinolines as LXR ligands that up-regulate genes in macrophages 
involved in RCT. The structure-based design, x-ray analysis, selectivity and other 
biological properties of this novel quinoline series will be presented.  

 
MEDI 227 Discovery and biological evaluation of a novel, potent and selective 
series of ACC2 inhibitors  
Yu Gui Gu1, Moshe Weitzberg1, Richard F. Clark1, Xiangdong Xu1, Qun Li1, Tianyuan 



Zhang1, T. Matthew Hansen1, Robert F. Keyes1, Gang Liu1, Zhili Xin1, Xiaojun Wang1, 
Rongqi Wang1, Teresa McNally1, Bradley A. Zinker1, Bob W. Dickinson1, Nathan L. 
Lubbers1, Yi Yang1, David W. A. Beno1, Deborah L. Widomski1, Jeffrey F. Waring1, 
Sherry L. Carroll1, Christine H. Healan-Greenberg1, Eric A. Blomme1, Ernst U. Frevert2, 
Bruce A. Beutel1, Hing L. Sham1, and Heidi S. Camp1. (1) Global Pharmaceutical 
Research and Development, Abbott Laboratories, 200 Abbott Park Road, Abbott Park, 
IL 60064-3537, Fax: 847-938-6603, yu-gui.y.gu@abbott.com, (2) Metabolic Disease 
Research, Abbott Laboratories, Global Pharmaceutical Research and Development  

Acetyl-CoA carboxylases (ACC) play an important role in lipid pathways via the 
modulation of malonyl Co-A (mCoA), a key regulator of fatty acid metabolism. ACC1, a 
265 kDa cytosolic protein, is primarily expressed in lipogenic tissues (liver and adipose), 
whereas ACC2, a 280 kDa protein located in the mitochondrial outer membrane, is 
highly expressed in oxidative tissues (muscle, heart, and liver). Genetic studies in 
mouse have demonstrated that ACC1 knockout is embryonically lethal, whereas ACC2 
homozygous mice are healthy, fertile, and have a higher fatty acid oxidation rate and 
reduced fat accumulation compared to their wild type cohorts. Recently, we reported a 
class of novel ACC inhibitors exemplified by 1. 1 is a potent and selective ACC2 
inhibitor with an ACC2 IC50 of 38 nM and >1000 fold selectivity against ACC1. This 
compound has also demonstrated dose-dependent mCoA lowering in muscles of 
rodents with minimal effect on mCoA levels in liver in an acute setting, consistent with 
results observed for ACC2 homozygous knockout mice. However, a preliminary safety 
evaluation of ACC2 inhibitor 1 revealed serious neurological and cardiovascular 
liabilities for this chemotype. A systematic SAR study identified the alkyne linker as the 
source of these adverse effects. Gene expression studies showed a good correlation 
between 1 and several known cardiotoxic agents. Replacement of the alkyne with 
alternative linker groups led to the discovery of a new series of ACC inhibitors 
exemplified by 2 with drastically improved safety profiles.  

 

 
MEDI 228 Discovery of potent and selective 11ß-HSD-1 inhibitors  
Wenqing Yao, Jincong Zhuo, Colin Zhang, Meizhong Xu, Dingquan Qian, David Burns, 
Chunhong He, Yunlong Li, Eric Shi, Qiyan Lin, Lihua Chen, Costas Agrios, Lingkai 
Weng, Yanlong Li, Reid Huber, Peggy Scherle, Sharon Diamond, Deborah Hunter, 
Maryanne Covington, Cindy Marando, Richard Wynn, Kamna Katiyar, Nancy Contel, 
Kris Vaddi, Swamy Yeleswaram, Greg Hollis, Steve Friedman, and Brian Metcalf, Incyte 
Corporation, Route 141 and Henry Clay Road, Experimental Station, E336, Wilmington, 
DE 19880, WYao@incyte.com  

11ß-HSD-1 (11ß-hydroxysteroid dehydrogenase type I) is an enzyme that belongs to 
the short-chain dehydrogenase superfamily. It is highly expressed in liver and adipose 
tissues. 11ß-HSD-1 catalyzes the inter-conversion of inactive cortisone to active 
cortisol. 11ß-HSD-1 knock out mice show improved lipid profiles and hepatic insulin 



sensitivity. Therefore, 11b-HSD1 inhibitors have been of great interest as a therapeutic 
intervention for symptoms of metabolic syndrome including visceral adiposity, 
hyperglycemia. We will discuss the discovery and SAR of a potent and selective novel 
series of small molecule inhibitors of 11ß-HSD-1. PK and ex vivo Pharmacodynamic 
data for representative compounds will also be presented.  

 
MEDI 229 Bicyclo[2.2.2]octyltriazole inhibitors of 11beta-HSD1 are efficacious in 
animal models of metabolic disease  
Sherman T. Waddell1, Milana Maletic1, Gina Santorelli2, Aaron Leeman1, Donald 
Graham2, and James M. Balkovec3. (1) Department of Medicinal Chemistry, Merck 
Research Laboratories, Merck & Co., Inc, P.O. Box 2000, Rahway, NJ 07065-0900, 
tim_waddell@merck.com, (2) Department of Medicinal Chemistry, Merck Research 
Labs, (3) Medicinal Chemistry, Merck Research Laboratories  

Abstract: Metabolic Syndrome, or Syndrome X, is widely recognized by the medical 
community as being characterized by obesity, hyperlipidemia, hypertension and 
diminished insulin sensitivity. Several compelling lines of evidence suggest that 
elevated levels of cortisol in key tissues, principally liver and adipose, drive the 
progression of the metabolic syndrome. The action of 11beta-hydroxysteroid 
dehydrogenase-1 serves to locally elevate cortisol concentrations in these tissues, 
leading to the prediction that inhibition of this enzyme could remedy the condition.  

We have been engaged in a research effort to identify inhibitors of 11beta-HSD1 which 
are suitable candidates for drug development. Specifically described in this presentation 
will be the elaboration of screening lead 1 to the bicyclo[2.2.2]octyltriazole 2, a potent 
compound with poor PK and significant off-target activity, and on to the key milestone 
compounds 3 and 4. The efficacies of these compounds in various animal models of 
metabolic disease, including diabetes and obesity, will be presented.  

 

 



MEDI 230 Design and synthesis of novel glucokinase activators as potential 
treatments for type 2 diabetes  
Darren McKerrecher1, Joanne V Allen2, Peter W R Caulkett2, Craig S Donald2, Mark L 
Fenwick2, Emma Grange2, Keith M Johnson2, Craig Johnstone2, Cliff D Jones2, Kurt G 
Pike2, John W Rayner2, and Rolf P Walker2. (1) Department of Medicinal Chemistry, 
AstraZeneca R&D Lund, Scheelevägen 2, SE-221 87 Lund, Sweden, 
darren.mckerrecher@astrazeneca.com, (2) CVGI Research, AstraZeneca UK  

Defective hepatic glucose utilisation and pancreatic glucose dependent insulin release 
both contribute to the hyperglycaemia that characterises Type 2 Diabetes. Glucokinase 
(GK) acts as the rate-limiting step in hepatic glucose utilisation, and controls glucose-
sensitive insulin release in the pancreas. Activation of GK should therefore moderate 
hyperglycaemia by improving hepatic glucose uptake and decreasing the threshold for 
insulin secretion. This presentation will describe the identification, synthesis and SAR of 
a novel series of glucokinase activators, derived from 2,5-disubstituted styryl pyridine 
acids. Optimisation of this series, and the interplay between potency, lipophilicity, and 
physicochemical properties will also be discussed. A series of 3,5-substituted 
benzamido pyridine acids which exhibit improved physicochemical properties, good oral 
bioavailability, and excellent efficacy in acute in vivo studies will be disclosed.  

 
MEDI 231 Discovery and SAR studies of thienopyridones: A class of small 
molecule AMPK activators  
Rajesh R. Iyengar1, Gang Zhao1, Andrew S. Judd1, Lemma Kifle1, Ning Cao1, William 
J. Chiou1, Barbara L. Cool1, Heidi S Camp1, Ernst U. Frevert1, Teresa M. Turner2, 
Kennan C. Marsh2, Jinrong Liu2, Amanda Mika1, Matthew A. Perham1, Bradley A. 
Zinker1, Hing L. Sham1, and Philip R. Kym1. (1) Metabolic Disease Research, Abbott 
Laboratories, Global Pharmaceutical Research and Development, 100 Abbott Park 
Road, Abbott Park, IL 60064-6101, Fax: 847-938-1674, rajesh.iyengar@abbott.com, (2) 
Preclinical Safety, Abbott Laboratories, Global Pharmaceutical Research and 
Development  

AMP-activated protein kinase (AMPK) is increasingly recognized as a key component of 
cellular energy processes. Activation of AMPK is implicated in a number of metabolic 
pathways such as stimulation of hepatic and skeletal fatty acid oxidation, increased 
glucose uptake, and inhibition of cholesterol, fatty acid and triglyceride synthesis. A 
small molecule activator of AMPK would thus be of interest as a modulator of this 
energy homeostasis. We identified a densely functionalized thienopyridone, (EC50 = 38 
µM), as an AMPK activator from a high throughput screen of our sample repository. 
Exploration of the SAR around this hit required the development of a rapid, scaleable 
synthesis of the thienopyridone core. Here, we describe a robust, diversifiable three-
step synthesis that proved amenable to scale-up. A systematic evaluation of substitution 
around this ring system quickly identified the substituted pyridone core as the key 
element of the pharmacophore. Subsequent structural explorations on the 2-position 
and 3-aryl moiety of the thiophene ring system were very successful in providing a 
potency boost and rapidly resulted in sub-micromolar compounds. The talk will focus on 
the discovery and development of the small molecule AMPK activators, assays to 
evaluate them and the proof-of-concept studies designed to test these compounds.  



 
MEDI 232 Stearoyl-CoA desaturase-1 inhibitors: Discovery and in vivo evaluation  
Gang Liu1, Zhili Xin1, Hongyu Zhao2, Michael D. Serby2, Harriet T. Smith2, Ning Cao3, 
Teresa K Surowy2, Andrew Adler4, Amanda Mika3, Thomas B. Farb5, Cheryl Keegan4, 
Kathy Landschulz4, Michael Brune5, Christine A. Collins2, Hing L. Sham2, and Heidi S. 
Camp1. (1) Abbott Laboratories, Abbott Park, IL 60064-6098, gang.liu@abbott.com, (2) 
Global Pharmaceutical Research and Development, Abbott Laboratories, (3) Metabolic 
Disease Research, Abbott Laboratories, Global Pharmaceutical Research and 
Development, (4) Metabolic Disease Research , GPRD, Abbott Laboratories, (5) 
Metabolic Disease Research, Abbott Laboratories, Global Pharmaceutical Research 
Division  

Stearoyl-CoA desaturase-1 (SCD1) has been shown to be intimately involved in both 
the lipogenic as well as the lipid oxidative pathways. Studies with the SCD1 knockout 
mouse model have established that these animals are lean and protected from leptin 
deficiency-induced and diet-induced obesity with greater whole body insulin sensitivity 
than wild type animals. We have discovered a novel series of potent, selective, orally 
bioavailable SCD1 inhibitors through de novo design and lead-hopping. A 
representative lead compound was evaluated in diabetic and obese mouse models with 
essentially complete recapitulation of the SCD1 knockout phenotypes, including the 
clinically relevant side effects. The discovery, SAR, and in vivo pharmacology of this 
series of compounds will be presented.  

 
MEDI 233 SSA-426: A combined SSRI/5-HT1A antagonist for the treatment of 
depression  
Gary Stack1, Megan Tran1, Boyd Harrison1, Jonathan Gross1, G. E. M. Husbands1, 
Deborah A. Evrard1, Sharon Rosenzweig-Lipson2, Lee A. Dawson2, H. Q. Nguyen2, 
Taylor Spangler2, Deborah Smith2, Geoffrey Hornby3, Rosemary Scerni2, Hong Gao1, S. 
Kalgaonkar2, G. Zhang2, Magid Abou-Gharbia1, Callain Kim1, Lee Schechter2, and 
Terrance Andree2. (1) Chemical and Screening Sciences, Wyeth Research, CN 8000, 
Princeton, NJ 08543, Fax: 732-274-4505, stackg@wyeth.com, (2) Department of 
Neuroscience, Wyeth Research, (3) Discovery Neuroscience, Wyeth Research  

Selective serotonin reuptake inhibitors (SSRIs) represent the current first line treatment 
for depression. SSRIs, while efficacious in 60-80% of patients, require weeks of 
treatment before efficacy is observed. This delay in efficacy is believed to be due to 
activation of inhibitory 5-HT1A autoreceptors, which in time become desensitized. 
Combining SSRI + 5-HT1A receptor antagonism within one molecule should maximize 
serotonergic function and result in an immediate increase in synaptic levels of 5-HT. 
SSA-426 (WAY-163426) is a compound which possesses high affinity for the 5-HT 
transporter (Ki = 2.3 nM) and the 5-HT1A receptor (Ki = 3.0 nM). In vitro functional 
models show that SSA-426 inhibits 3H-5-HT uptake by human 5-HT transporters (IC50 
=145 nM) and antagonizes agonist-induced stimulation of human 5-HT1A receptors 
using the functional adenylate cyclase (IC50 = 57 nM) and GTPgS35 binding (IC50 = 45 
nM) assay. In vivo, WAY-163426 produces an immediate and dose-dependent increase 
in cortical extracellular levels of 5-HT following oral administration to male SD rats, with 
an MED of 3 mg/kg, p.o. Herein, we describe the synthesis and structure-activity 



relationship studies leading to the selection of SSA-426 as a development candidate, as 
well as the biological data predictive of its utility in the treatment of depression.  

 
MEDI 234 Aminohydantoins as highly potent, selective and orally active BACE1 
inhibitors  
Michael S. Malamas1, Jim Erdei1, Iwan Gunawan1, Nowak Pawel1, Michael Chlenov1, 
Albert J. Robichaud1, Jim Turner2, Yun Hu3, Erik Wagner2, Suzan Aschmies4, Thomas 
Comery2, Li Di1, Kristi Fan1, Rajiv Chopra5, Aram Oganesian6, Christine Huselton6, and 
Jonathan Bard2. (1) Chemical and Screening Sciences, Wyeth Research, CN 8000, 
Prineton, NJ 08543, (2) Neuroscience, Wyeth Research, (3) Amgen, (4) Discovery 
Neuroscience, Wyeth Research, (5) Novartis, (6) Drug Safety & Metabolism, Wyeth 
Research  

Alzheimer's Disease (AD) is a progressive, degenerative disease of the brain and most 
common form of dementia. Increasing evidence implicates the amyloid b-peptide (Ab, 
39–43 residues) in the neurodegenerative pathogenesis. Ab is produced in vivo through 
proteolytic cleavage of the membrane-bound b-amyloid precursor protein (APP) by b- 
and g-secretases sequentially. The Ab peptide is neurotoxic and the principal 
component of the neuritic plaque found in the brains of AD patients. Inhibition of 
secretases responsible for Ab formation may stop or slow AD progression by preventing 
its production. The design and synthesis of highly potent, selective and orally active 
inhibitors of b-secretase (BACE1) was based on the HTS hit WY-24454 (IC50 = 40 uM). 
Our SAR design strategy supported by X-ray structures of BACE1 co-crystallized with 
various ligands, and molecular modeling studies. This approach enabled us to rapidly 
explore the rather large ligand-binding pocket of BACE1 and identify key protein/ligand 
interactions that produced structurally diverse, and highly potent (IC50 ~10 nM) BACE1 
inhibitors. Three unique ligand-protein interactions were recognized to produce highly 
selective compounds against other aspartyl protease proteins, such as BACE2, and 
Cathepsin D. Several compounds have demonstrated excellent activity in the cell-based 
assays, ELISA and m-RICA (EC50 ~ 10 nM), and were orally efficacious in vivo, near 
normalizing plasma Ab levels and significantly reducing Ab levels in the brain. Lastly, 
these compounds reversed the cognitive deficits exhibited by Tg2576 mice, as 
assessed by compound-mediated increased % freezing vs. vehicle in the contextual 
fear-conditioning model for hippocampal-mediated memory. These orally active and 
selective BACE1 inhibitors will contribute toward the understanding of APP processing, 
as well as the development of disease-modifying AD therapeutics.  

 
MEDI 235 Gamma-lactam diaminopropane inhibitors of BACE  
Kenneth M. Boy1, Jason M. Guernon1, Jianliang Shi1, Changsheng Zheng2, Ann 
Liauw3, Joanne J. Bronson1, John E. Macor1, Andrew P. Combs2, George Trainor4, Carl 
P. Decicco5, Andrew Good6, Andrew J. Tebben6, Jeremy H. Toyn7, Catherine R. 
Burton7, Donna M. Barten7, Jovita Marcinkeviciene8, Robert A. Copeland9, Jodi K. 
Muckelbauer10, Paul E. Morin10, Kimberly Lentz11, Charlie Albright7, and Lorin A. 
Thompson III1. (1) Neuroscience Chemistry, Bristol-Myers Squibb, 5 Research Parkway, 
Wallingford, CT 06492, Fax: 203-677-7702, boyk@bms.com, (2) Incyte, (3) DuPont, (4) 
Oncology Chemistry, Bristol-Myers Squibb, (5) Medicinal Chemistry, Bristol-Myers 
Squibb, (6) Computer Assisted Drug Design, Bristol-Myers Squibb, (7) Neuroscience 



Biology, Bristol-Myers Squibb, (8) Chemical Enzymology, Bristol-Myers Squibb, (9) 
GlaxoSmithKline, (10) X-Ray Crystallography, Bristol-Myers Squibb, (11) MAP 
Discovery, Bristol-Myers Squibb  

The production of the amyloidogenic beta amyloid 1-42 protein fragment from amyloid 
precursor protein (APP) is hypothesized to initiate the pathology characteristic of 
Alzheimer's disease.  Beta-secretase (BACE) and gamma-secretase are responsible for 
the liberation of beta amyloid 1-42, and hence inhibition of these enzymes would be of 
potential therapeutic benefit.  Work in our laboratories has established the gamma 
lactam as a viable peptidomimetic headgroup that when combined with a 
diaminopropane isostere, provides compounds with single-digit nanomolar in vitro and 
cellular potency vs. BACE. The efforts to further optimize this series of compounds will 
be presented.    

 
MEDI 236 DG-051: A novel leukotriene A4 hydrolase inhibitor for the treatment of 
myocardial infarction and stroke  
Vincent Sandanayaka1, Bjorn Mamat2, Peng Yu1, Lei Zhao1, Louis Bedell1, Nikhil 
Bhagat1, Jennifer Winger1, Monica Keyvan1, Brian Bock1, Michael Krohn1, Pushpa 
Chandrasekar1, Xuesheng Mo1, Li-Ming Zhou1, Rama Mishra1, Emmanuel Onua1, Jun 
Zhang1, Margret Porsteinsdottir2, Guorun Halldorsdottir2, Heioa Sigporsdottir2, Mitch 
Friedman1, David Zembower1, Porkell Andresson2, Jasbir Singh1, and Mark Gurney1. (1) 
deCODE chemistry & biostructures, 2501 Davey Road, Woodridge, IL 60517, 
vsandanayaka@decode.com, (2) deCODE genetics  

Human population genetic studies, studies of gene expression in human atherosclerotic 
lesions and interventional studies in genetic mouse models of dyslipidemia point to the 
leukotriene pathway of inflammatory mediators, and specifically to leukotriene B4 
(LTB4), as a major contributor to risk for cardiovascular diseases such as heart attack 
and stroke. This presentation will describe the use of structure-based drug design to 
create small molecule inhibitors of leukotriene A4 hydrolase (LTA4H), the key branch-
point biosynthetic enzyme for the production of LTB4, as a novel therapeutic to be 
explored in cardiovascular disease. This illustrates how early lead compounds, through 
incorporation of multipurpose appendages, can be optimized rationally for desired 
structural, pharmacological, and physiochemical properties to identify clinical 
candidates. DG-051 was shown to have an adequate safety margin in pre-clinical 
studies and recently has entered human Phase I clinical trials.  

 
MEDI 237 Discovery of peliglitazar, a potent oxybenzylglycine dual PPARα/γ 
activator with efficacious glucose and lipid-lowering activities  
Sean Chen1, Fucheng Qu1, Pratik Devasthale1, Zhi Lai1, Chunning Shao1, Wei Wang1, 
Shung Wu1, Hao Zhang1, Dennis Farrelly2, Lisa Moore2, Liqun Gu2, Wei Sun2, Neil 
Flynn2, Tom Harrity2, Michael Cap2, Lori Kunselman2, Andrew Peters2, Ken Locke3, 
Jonathan Lippy3, Litao Zhang3, Gamini Chandrasena4, Vinayak Hosagrahara4, 
Pathanjali Kadiyala4, Jodi Muckelbauer5, Chiehying Chen5, Yongmi An5, Arthur 
Doweyko6, Denis Ryono1, Scott A. Biller1, John Wetterau2, Narayanan Hariharan2, and 
Peter T. W. Cheng1. (1) Discovery Chemistry, Bristol-Myers Squibb Pharmaceutical 
Research Institute, PO Box 5400, Princeton, NJ 08543-5400, Fax: 609-818-3460, 



Sean.Chen@bms.com, (2) Metabolic Diseases Biology, Bristol-Myers Squibb 
Pharmaceutical Research Institute, (3) Lead Evaluation, Bristol-Myers Squibb 
Pharmaceutical Research Institute, (4) Preclinical Candidate Optimization, Bristol-Myers 
Squibb Pharmaceutical Research Institute, (5) X-ray Crystallography, Bristol-Myers 
Squibb Pharmaceutical Research Institute, (6) CADD, Bristol-Myers Squibb 
Pharmaceutical Research Institute  

Peroxisome proliferator-activated receptors (PPARs) are ligand-activated nuclear 
hormone receptors which regulate gene transcription. Activation of PPARα (expressed 
highly in the liver), results in reduced plasma triglyceride and elevated plasma HDL 
cholesterol levels in dyslipidemic patients. Activation of PPARγ (expressed 
predominantly in adipose tissue) results in insulin sensitizing, anti-diabetic effects in 
preclinical diabetic animal models as well as type 2 diabetic patients. On the basis of 
preclinical and clinical data with PPARα and γ activators, dual PPARα/γ activators 
should be useful as monotherapy for the treatment of type 2 diabetes, dyslipidemia and 
atherosclerosis. In order to further elucidate the structure-activity relationships within our 
previously disclosed series of oxybenzylglycine dual PPARα/γ activators as exemplified 
by the clinical candidate muraglitazar, we systematically explored the effects of 
incremental structural changes to the oxybenzylglycine skeleton. This approach resulted 
in the discovery of a number of potent and efficacious dual PPARα/γ activators, 
particularly within the α-benzyl substituted oxybenzylglycine series. From this work, 
peliglitazar was identified as a clinical candidate which shows potent in vitro activity at 
both human PPARα (EC50 = 13 nM) and PPARγ (EC50 = 1 nM). The SAR and in vivo 
characterization of key analogs, including peliglitazar, from this novel series of dual 
PPARα/γ activators will be discussed.  

 
MEDI 238 Discovery of HCV-796: A potent and orally bioavailable hepatitis-C 
polymerase inhibitor under clinical development  
Ashis K. Saha1, C. Young1, A. M. Del Vecchio1, T. A. Bailey1, J. A. Reinhardt1, B. A. 
Kulkarni1, T. H. Faitg1, H. Feng1, S. R. Rippin1, C. W. Blackledge1, D. J. Rys1, T. A. 
Lessen1, J. Swestock1, Y. Deng1, T. J. Nitz1, S. Chunduru1, R. Chopra2, M. Collett1, D. 
Pevear1, A. Y. M. Howe2, J. O'Connell2, T. Mansour2, and C. J. Burns1. (1) Viropharma 
Incorporated, Exton, PA 19341, (2) Wyeth Research  

Hepatitis C virus (HCV) is the cause of nearly 8 million infections in the U.S. for which 
current regimens are inadequate. HCV-796 is a non-nucleoside inhibitor of HCV RNA 
polymerase enzyme. It is the culmination of an extensive medicinal chemistry SAR 
effort that started with a weakly active benzofuran-based screening hit. Challenges 
involved solving problems of low solubility, poor metabolic stability, and attainment of 
high enzyme and cell based potency. A novel binding site deep in the palm region 
proximal to the active site was discovered by X-ray crystallography. HCV-796 is 
selective and highly potent (IC50 below 100 nM for most genotype 1 isolates) with 
strong replicon activity (EC50 below 20 nM), and very good oral bioavailability. HCV-
796 is the first non-nucleoside HCV polymerase inhibitor reported to show efficacy in 
clinical trials and is currently in Phase II.  



 

 
MEDI 239 Discovery and SAR of ABT-888, an inhibitor of poly(ADP-ribose) 
polymerase (PARP) for the treatment of cancer  
Gui-Dong Zhu1, Jianchun Gong1, Viraj B. Gandhi1, Yan Luo1, Xuesong Liu1, Yan Shi1, 
Vered Klinghofer1, Eric F. Johnson1, David Frost1, Cherrie Donawho1, Luis Rodriguez1, 
Gail Bukofzer1, Ken Jarvis1, Jennifer Bouska1, Amanda Olson1, Kennan C. Marsh2, 
Chang Park3, Saul Rosenberg1, Vincent L. Giranda1, and Thomas D. Penning1. (1) 
Cancer Research, GPRD, Abbott Laboratories, 100 Abbott Park Rd, Abbott Park, IL 
60064, Fax: 847-935-5165, gui-dong.zhu@abbott.com, (2) Preclinical Safety, Abbott 
Laboratories, (3) Structural Biology, Abbott Laboratories  

Poly(ADP-ribose) polymerases (PARPs) are a family of abundant nuclear enzymes 
found in almost all eukaryotic cells. When triggered by DNA damage, the over-activated 
PARPs catalyze the transfer of ADP-ribose units from nicotinamide adenine 
dinucleotide (NAD+) to the acceptor proteins with NAD+ as substrate, leading to 
formation of protein-bound ADP-ribose polymers. The cellular ADP-ribose transfer 
process is believed to be critical in DNA repair caused by DNA damaging agents or 
radiation, which contributes to resistance that often develops after cancer therapy. 
Therefore, inhibition of PARP would retard the intracellular DNA repair and potentiate 
the antitumor effects of chemotherapy or radiation. We have developed a lead 
benzimidazole PARP inhibitor, A-620223 which is a potent and orally efficacious PARP 
inhibitor. A-620223 was further optimized into ABT-888, a more potent and efficacious 
clinical candidate with an improved pharmacokinetic profile. SAR studies, structural 
characterization, and in vivo evaluation of ABT-888 in a number of rodent tumor models 
will be presented. ABT-888 is currently being evaluated in a human phase 0 clinical trial.  

 
MEDI 240 SAR of 3-(6-(piperidin-4-yl)-1H-benzo[d]imidazol-2-yl)pyridin-2(1H)-ones 
as inhibitors of the insulin-like growth factor-1-receptor (IGF-1R) with broad 
spectrum in vivo activity  
Upender Velaparthi1, Mark D. Wittman1, Peiying Liu1, Mark G. Saulnier1, Kurt 
Zimmermann2, Joan Carboni3, Francis Y. Lee3, Zheng Yang3, David B. Frennesson1, 
Xiaopeng Sang1, Li Aixin4, Praveen Balimane3, David R. Langley5, Ricardo Attar3, 
Marco Gottardis4, and Dolatrai M. Vyas2. (1) Discovery Chemistry, Bristol Myers Squibb 
Co, Pharmaceutical Research Institute, 5 Research Parkway, Wallingford, CT 06492, 
(2) Bristol-Myers Squibb Co, Pharmaceutical Research Institute, Wallingford, CT, (3) 
Bristol-Myers Squibb Co, Pharmaceutical Research Institute, Princeton, NJ, (4) 
Oncology Drug Discovery, Bristol-Myers Squibb Co, Pharmaceutical Research Institute, 



Princeton, NJ, (5) Computer-Assisted Drug Design, Bristol Myers Squibb Co, 
Pharmaceutical Research Institute, Wallingford, CT  

The Insulin-like growth factor-1 receptor (IGF-1R) is a transmembrane tyrosine kinase 
receptor that plays a critical role in mitogenesis and survival in a variety of human tumor 
cells. Signaling through the IGF-1R results in the activation of two major downstream 
pathways, the Ras/Raf/MAPK kinase pathway primarily responsible for mitogensis and 
anti-apoptotic PI-3 kinase/Akt pathway. There is considerable evidence linking IGF 
signaling with cellular transformation and the onset and progression of tumors. 
Epidemiological studies have highlighted the importance of IGF-1R in key tumor types 
by correlating elevated IGF-1 levels with increased risk of developing colon, breast, 
prostate, and lung tumors. The emerging importance of this target is driving force 
behind the search for antagonists of IGF-1R. Previously we have reported the 
identification of BMS-536924, a prototypical compound from benzimidazole class that 
has shown robust efficacy in IGF-Sal tumor model. This presentation will outline the 
progress in the series that will include additional SAR studies to optimize CYP3A4 
inhibition, oral exposure, solubility and anti-tumor efficacy. In the process, we have 
identified novel series of 3-(6-(piperidin-4-yl)-1H-benzo[d]imidazol-2-yl)pyridin-2(1H)-
ones that have desirable CYP profile, solubility, and plasma protein binding. A 
compound from this series demonstrated robust in vivo efficacy in multiple xenograft 
models.  

 
MEDI 241 Discovery of trisubstituted cyclohexanes as a new class of CCR2 
antagonists  
Robert J. Cherney, Ruowei Mo, Dayton T. Meyer, David J. Nelson, Yvonne C. Lo, 
Gengjie Yang, Peggy A. Scherle, Sandhya Mandlekar, Zelda R. Wasserman, Heather 
Jezak, Kimberly A. Solomon, Andrew J. Tebben, Percy H. Carter, and Carl P. Decicco, 
Bristol-Myers Squibb Pharmaceutical Research Institute, P.O. Box 4000, Princeton, NJ 
08543-4000, Fax: 609-252-6601  

Chemokines are small molecular weight proteins that act as chemoattractants for 
leukocytes and are often referred to as chemotactic cytokines. There are two major 
families of chemokines, which are differentiated by the placement of two conserved 
cysteine residues near the N-terminus. The CC family has adjacent cysteines and the 
CXC family has an amino acid (X) inserted in between. Chemokines elicit a functional 
response via their binding to specific cell surface chemokine receptors (CCR and 
CXCR), which are members of the G-protein-coupled receptor family. We have been 
interested in a CC chemokine family member, CCL2, and its corresponding receptor 
CCR2. This pair plays a major role in the migration of monocytes from the circulation to 
sites of inflammation in the tissue, where these cells can release additional cytokines 
and proteases. As a result, there has been much interest in the design and synthesis of 
CCR2 antagonists as potential therapeutics for a host of diseases, including rheumatoid 
arthritis, atherosclerosis, multiple sclerosis, and diabetes. Herein, we describe the 
discovery of trisubstituted cyclohexane derivatives as novel and potent CCR2 
antagonists.  

 
 



 
MEDI 242 Neohexyl derivatives of B-ring alkylaminobenzothiadiazine inhibitors of 
HCV NS5B polymerase  
John T. Randolph, Peggy P. Huang, Douglas K. Hutchinson, Larry L. Klein, Debra A. 
Montgomery, Sherie V. Masse, Warren M. Kati, David Beno, and Dale J. Kempf, Global 
Pharmaceutical Research and Development, Abbott, 200 Abbott Park Road, Abbott 
Park, IL 60064, john.randolph@abbott.com  

In an effort to improve pharmacokinetic properties of a potent series of B-ring 
alkylaminobenzothiadiazine inhibitors of HCV NS5B polymerase, we have synthesized 
and evaluated neohexyl-substituted B-ring derivatives (R = Me).  The key step in the 
synthesis of these inhibitors is a late-stage Ritter reaction on a B-ring tertiary alcohol 
intermediate.  These compounds have improved pharmacokinetic properties and 
replicon activities relative to the earlier B-ring isoamyl analogs (R = H).  Chiral resolution 
by separation of diastereomers prepared using chiral auxiliaries provided optically active 
inhibitors.  These studies resulted in identification of an inhibitor with single-digit 
nanomolar potency in both biochemical and replicon assays (genotype 1a), which had 
55% oral bioavailability in rat.  Methods for chemical synthesis, in vitro activity, and 
pharmacokinetic properties of these compounds will be described.  

 

 
MEDI 243 Estrogen receptors: Tools, travails, and triumphs in estrogen receptor 
biology, pharmacology and imaging  
John A. Katzenellenbogen, Department of Chemistry, University of Illinois at Urbana-
Champaign, 600 S. Matthews Ave., Urbana, IL 61801, jkatzene@uiuc.edu  

Over the past 4 decades, the estrogen receptor (ER) has evolved in stages from a 
pharmacological construct responsible for mediating the biological effects of estrogenic 
hormones in target tissues, to a low abundance protein identified biochemically by its 
high affinity binding of estrogen ligands, and finally to a cloned gene and structurally 
characterized multi-domain protein. The tissue selective actions of estrogens in 
regulating diverse physiological and pathological processes are ascribed to the cell and 
gene-specific interactions of ER-ligand complexes in their roles as a ligand-regulated 
transcription factors and coregulators, as well as to certain non-genomic actions of the 
ERs. This presentation will cover selected aspects of estrogen receptor structure, 
function, and dynamics, with a focus on current research and challenges in estrogen 
pharmacology, molecular mechanism of estrogen action and diagnostic imaging based 
on estrogen receptors in breast tumors, with an eye to opportunities that still lie ahead in 
the future.  



 
MEDI 244 Structure-based design, synthesis, and evaluation of benzopyrans as 
selective estrogen receptor-beta agonists for the treatment of benign prostatic 
hyperplasia  
Timothy I. Richardson1, Jikesh Shah1, Bryan H. Norman1, Julian S. Kroin1, Elizabeth 
M. Thomas1, Jeffrey A. Dodge1, Charles W. Lugar1, Scott A. Jones1, Lance A. Pfeifer1, 
Peter S. Borromeo1, Gregory L. Durst1, Yong Y. Wang1, Jim D. Durbin1, Chahrzad 
Montrose-Rafizadeh1, Robert J. Barr1, Harold E. Osborne1, Robert M. Amos1, Keyue 
Chen1, and Venkatesh Krishnan2. (1) Discovery Chemistry Research and Technology, 
Eli Lilly and Company, Lilly Corporate Center, Indianapolis, IN 46285, Fax: 317-433-
0552, (2) Musculoskeletal, Eli Lilly and Company  

Estrogen activity is mediate by two receptor subtypes, ERalpha and ERbeta. Here we 
describe the design and synthesis of benzopyrans as potent ERbeta ligands with up to 
100x binding selectivity over ERalpha. Crystal structure data reveals agonist-like 
conformations for both receptors and, unexpectedly, opposite binding modes of the 
ligands. Analysis of these binding modes and the unique structural features of the 
benzopyran scaffold allowed us to design compounds with improved ERbeta selectivity. 
We have evaluated these compounds in an in vivo model of benign prostatic 
hyperplasia. They cause significant involution of the ventral prostate (ERbeta effect) 
with no effect on gonadal hormone levels (ERalpha effect). These data suggest that 
selective ERbeta agonists may be effective for the treatment of prostate diseases in the 
absence of ERalpha activity.  

 
MEDI 245 Estrogen receptor-beta in the central nervous system  
Istvan Merchenthaler, Epidemiology & Preventive Medicine and Anatomy & 
Neurobiology, University of Maryland, Baltimore, School of Medicine, 10 S Pine Street, 
MSTF 900F, Baltimore, MD 21201, Fax: 410-706-4581, imerchen@epi.umaryland.edu  

This presentation will be structured to provide data on the role of ERbeta in 
neuroendocrine regulation, brain development, learning/memory, and pathological 
conditions, including cerebrovascular stroke, Alzheimer's and Parkinson's diseases. In 
addition to the classical genomic effects, several studies suggest a rapid, non-genomic 
effect of estrogen in the CNS and other estrogen target tissues. Moreover, estrogen 
receptors, including ERbeta, have been shown to regulate mitochondrial functions. It 
seems that the two ER isoforms (ERalpha and ERbeta) play region- and pathway-
specific roles. Importantly, the classical ERs represent a critical coordination point for 
rapid and direct transcriptional actions of estrogen. Examples will be provided 
supporting the classical and novel roles of ERbeta in neuroendocrine regulation (e.g., 
galanin gene activation and CREB phosphorylation within LHRH neurons), brain 
development (effect on cell migration and regional hypocellularity in ERbetaKO mice), 
inflammation associated with hypoxic injury (focal and global ischemia and Alzheimer's 
disease), and the metabolism of beta-amyloid.  

 
MEDI 246 8β-Substituted estratrienes as ERβ selective ligands  
Olaf Peters1, Nico Bräuer1, Peter Droescher1, Peter Muhn2, Katja Prelle2, and Karl-
Heinrich Fritzemeier2. (1) Department of Medicinal Chemistry, Jenapharm GmbH & Co. 



KG, Otto-Schott-Str. 15, Jena 07745, Germany, (2) Research Laboratories, Schering 
AG  

Based on the co-crystal structure of the ERα ligand binding domain with estradiol, a 
homology model was developed for the ERβ ligand binding domain. Steroidal ligands 
were designed exploiting the differences in size and flexibility of the two ligand binding 
cavities. Thus, 8β-substituted estratrienes were predicted to bind preferentially to the 
ERβ-receptor.  

The synthesis developed for 8β-substituted estratrienes starts with 3-methoxy-estra-
1,3,5(10),8-tetraen-17β-ol which is converted in 3 steps to the 8β-substituted 11-keto-
estratriene A, the main intermediate for ERβ-suptype selective agonists and 
antagonists. The key step in this sequence is a stereoselective introduction of CN into 
the hindered 8β position of the steroidal skeleton. The synthesis of ERβ-suptype 
selective agonists proceeds via the 8β-formyl compound B.  

The 8β-substituted estratrienes synthesized are highly selective binders for ERβ 
(selectivity vs. ERα up to 200-fold). Their biological activity has been confirmed in vivo.  

 

 
MEDI 247 Design and synthesis of selective estrogen receptor β agonists as 
potential anti-inflammatory agents  
Richard E. Mewshaw1, Michael S. Malamas1, An T. Vu1, Eric Manas2, Steve M. Opal3, 
James C. Keith Jr.4, and Heather A. Harris5. (1) Chemical and Screening Sciences, 
Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, Fax: 484-865-9399, 
mewshar@wyeth.com, (2) Computational, Analytical & Structural Sciences, 
GlaxoSmithKline, (3) Memorial Hospital of Rhode Island, (4) Cardiovascular and 
Metabolic Diseases, Wyeth Research, (5) Women's Health and Musculoskeletal 
Biology, Wyeth Research  

The unexpected discovery of a second form of the estrogen receptor (ERβ) in 1996 has 
led to an intense interest in elucidating its role in estrogen biology. Our laboratories 
have been examining the activity of our ERβ compounds in several inflammatory 
disease models. ERB-041 and WAY-202196 were both observed to be effective in 
models for inflammatory bowel disease and arthritis. In this presentation we will 
highlight the evolution of our design strategy, with focus on the exploitation of certain 



binding modes that allowed us to achieve selective ERβ ligands. Employing a structure-
based approach, we were able to exploit a single amino acid difference between the two 
ERs (ERα Met421 to ERβ Ile373) that allowed us to design several different classes of 
ERβ selective ligands. We will summarize the chemistry and structure activity 
relationships, as well as the pharmacological profiles of several series of molecules. We 
will also describe our most recent findings that reveal WAY-202196 may be an effective 
means toward the prevention of sepsis.  

 
MEDI 248 Effective biological assay support for medicinal chemists  
Yanlong Li, Applied Technology Group, Incyte Corporation, Route 141 and Henry Clay 
Road, Wilmington, DE 19880, Fax: 302-425-2721, yli@incyte.com  

High-throughput screening (HTS) can be used as a cross-disciplinary tool to bridge 
medicinal chemistry and drug discovery biology for efficient knowledge creation and 
utilization. This presentation focuses on the practical aspects of compound 
management, biological assay design and implementation, data management, and 
productive communication. Based on a few discovery programs at Incyte, the 
presentation illustrates how to effectively integrate different components of HTS into the 
drug discovery process to maximize HTS utility. The value creation is exclusively 
evaluated by medicinal chemists and ultimately by measurable contribution to the 
preclinical candidates. The topics range from how to apply a high-throughput mode of 
inhibition determination method to how to minimize redundant interaction by 
communicating directly with corporate database and automatically triggering 
downstream assay requests.  

 
MEDI 249 Use of BacMam transient expression technology to support HTS and 
profiling of compounds targeting G protein-coupled receptors  
Zining Wu, Screening & Compound Profiling, GlaxoSmithKline, 1250 S. Collegeville 
Road, Collegeville, PA 19426, Zining.2.Wu@gsk.com  

In today's drug discovery environments, cell-based assays are often applied in HTS to 
screen compounds with pharmacological interests. Mammalian cells with stably 
transfected target genes are regularly utilized, because they provide a more native host 
background. However, HTS with stable cells are often costly, labor intensive and time 
consuming. Another concern is over a prolonged time in culture, or with the shift to 
automated large-scale tissue culture, there is often a decrease in expression level of 
target genes. These could result in large variation in assay quality and compounds' 
pharmacological behavior. This presentation discusses the applications of a baculovirus 
system (BacMam) as the delivery vehicles to express drug targets, accessory proteins 
and reporter genes in host cells. The BacMam technology offers numerous advantages 
as a rapid, simple, and robust transient expression system. It enables us to complete 
HTS with higher quality and in shorter cycle time. The consistency of BacMam system 
also allows us to provide dependable SAR information for ongoing chemistry efforts. 
Because expression levels of target proteins can be easily adjusted, it also provides 
tools to study detailed pharmacology of compounds, including in condition closely mimic 
in vivo. Examples of applying BacMam technology in HTS and compound profiling 
targeting G protein-coupled receptors are presented here.  



 
MEDI 250 Discovery of novel inhibitors of methionine aminopeptidase by HTS  
Qi-Zhuang Ye, Department of Biochemistry and Molecular Biology, Indiana University 
School of Medicine, 635 Barnhill Drive, Indianapolis, IN 46202, yeq@iupui.edu  

Methionine aminopeptidase (MetAP) catalyze the removal of the N-terminal methionine 
from newly synthesized proteins in all types of cells. Inhibitors of MetAPs are of 
considerable interest as potential antibacterial, antifungal and anticancer agents. All 
MetAPs require a divalent metal ion such as Mn(II), Fe(II), Co(II) for activity, but it is not 
certain which of these ions is most important in vivo. Relatively few nonpeptidic MetAP 
inhibitors are known, and they either show low selectivity among various metalloforms in 
vitro or have not been tested on metalloforms other than the Co(II)-form. New 
metalloform-selective MetAP inhibitors are valuable for defining which metals are 
physiologically important for MetAP activation and could serve as leads for development 
of new therapeutic agents. We have screened a library of small drug-like molecules 
against E. coli MetAP and discovered groups of unique inhibitors of this enzyme that are 
not only potent but highly selective for different metalloforms.  

 
MEDI 251 Application of a quantitative HTS approach for accelerating Hit-to-Lead 
process in discovery of glucocerebrosidase inhibitors  
Wei Zheng, NIH Chemical Genomics Center, National Human Genome Research 
Institute, NIH, 9800 Medical Center Drive, Building B, MSC: 3370, Bethesda, MD 
20892-3370, Fax: 301-217-5728, wzheng@mail.nih.gov, and Janak K. Padia, NIH 
Chemical Genomics Center, National Institutes of Health  

Quantitative high throughput screening (qHTS) is a new screening paradiagm in which 
all compounds in collection are screened with a seven-concentration titration. It provides 
detailed information including compound potncy and ranking order, and allows rapid 
clustering and SAR analysis of active compounds without cherry-picking and 
confirmation. We have applied this new approach to screen glucocerebrosidase 
inhibitors and identified three novel structure classes of the leads. Further more, their 
SARs were rapidly expanded based on the information from qHTS and these inhibitors 
showed the high selectivity over the other three hydrolases. Therefore, qHTS has been 
proved as an efficient method for identifying the high quality leads and facilitating the 
hit-to-lead progression in drug discovery.  

 
MEDI 252 Molecular profiles in drug discovery: Using pathway signatures to 
identify inhibitors of the Beta-catenin and Aurora pathways  
Stephen K. Horrigan, Avalon Pharmaceuticals, 20358 Seneca Meadows Parkway, 
Germantown, MD 20876, Fax: 301-556-9880, shorrigan@avalonrx.com  

Conventional drug discovery and development is centered on a paradigm in which 
“validated” targets are subjected to in vitro screens for the identification of new drug 
candidates. Molecular profiling using genomic approaches is becoming an important 
complement to this process, and may eventually become a new paradigm for drug 
discovery that is based on monitoring critical pathway activity using complex biomarker 
sets. We have developed a high-throughput transcriptional screening system to monitor 



genomic response profiles within living cells for the identification of modulators of 
important pathways. This approach allows a universal, straightforward method to design 
a screen essentially any target or pathway, and to optimize the activity of the identified 
compounds. We have used this system to identify and describe the mechanisms of 
inhibitors of both the Beta catenin and Aurora pathways. Lead optimization and 
biomarker development in both programs will be described.  

 
MEDI 253 Evolution and inhibition of antibiotic resistance  
Floyd Romesberg, Department of Chemistry, The Scripps Research Institute, 10550 N 
Torrey Pines Road, CB262R, La Jolla, CA 92037, Fax: 858-784-7472, 
floyd@scripps.edu  

The emergence of drug-resistant bacteria poses a serious threat to human health. In the 
case of several antibiotics, including those of the fluoroquinolone and rifamycin classes, 
bacteria acquire resistance from mutation of chromosomal genes. We have shown that 
preventing induction of the SOS response by interfering with the activity of the protease 
LexA renders pathogenic E. coli unable to evolve resistance in vivo to ciprofloxacin or 
rifampicin, the prototypical quinolone and rifamycin antibiotics. We show in vitro that 
LexA cleavage is induced during RecBC-mediated repair of ciprofloxacin-mediated DNA 
damage and that this results in the de-repression of the SOS-regulated polymerases, 
Pol II, Pol IV and Pol V, which collaborate to induce resistance-conferring mutations. 
We have also shown that de-repression of these polymerases is required for 
hypermutation in mismatch repair-defective cells. Initial studies with P. aeruginosa and 
S. aureus are also underway which will examine the generality of these results. Our 
findings indicate that the inhibition of mutation could serve as a novel therapeutic 
strategy to combat the evolution of antibiotic resistance.  

 
MEDI 254 Small molecule inhibitors of bacterial MarA (AraC) transcriptional 
factors which prevent bacterial infection  
Oak K. Kim1, Lynne K. Garrity-Ryan1, Joan C. Mecsas2, and Stuart B. Levy1. (1) 
Paratek Pharmaceuticals, 75 Kneeland Street, Boston, MA 02111, Fax: 617-275-0039, 
(2) Molecular Biology and Microbiology, Tufts University  

The MarA (multiple adaptational response) protein is a member of the AraC family of 
proteins found in all bacterial types. MarA-like proteins are master regulators that 
control the virulence and drug resistance of bacteria at the transcriptional level. Paratek 
has been exploring non-bacterial, small molecule MarA protein antagonists as novel 
therapies in a new paradigm in infectious diseases, namely preventing the bacterial 
infection process itself. The compounds demonstrated inhibitory activity initially by 
interfering with the binding of the MarA protein to its cognate DNA. Subsequent studies 
evaluated whole cell cytotoxicity assays, and infection models. We have succeeded in 
identifying small molecules that inhibit the function of MarA-like proteins in E. coli, 
resulting in prevention of urinary tract infection in a murine model. We have also 
developed related compounds which inhibit the MarA-like protein, LcrF, in Y. 
pseudotuberculosis and ExsA in P. aeruginosa. Both therapeutics result in preventing 
pneumonia in murine models. Targeting this family of transcription factors offers a novel 



path towards preventing infection and preserving antibiotics, most notably in high-risk 
patients.  

 
MEDI 255 Bacterial efflux pumps: Implications in antibiotic discovery and 
development of novel inhibitors as potentiators of existing antimicrobial agents  
Michael N. Dudley and Olga Lomovskaya, Mpex Pharmaceuticals, 3030 Bunker Hill 
Street, Suite 200, San Diego, CA 92109, Fax: 858-875-2851, 
mdudley@mpexpharma.com  

Reduced susceptibility of bacteria to antimicrobial agents is a major problem in the 
clinic. Epidemiologic and mechanistic studies in gram negative bacteria show that 
resistance in many drug classes (e.g., fluoroquinolones, aminoglycosides) is mediated 
by efflux pumps belonging to the Resistance Nodulation-Cell Division family of 
transporters. These pumps play a role in acquired resistance to available agents, as 
well as reduce target-site concentration of newer classes of agents that otherwise might 
have acceptable potency. Several related but distinct pumps in Pseudomonas 
aeruginosa play a major role in resistance to several classes of drugs, including 
fluoroquinolones, beta-lactams, and aminoglycosides. Small molecule inhibitors of these 
and other members of the RND family of efflux pumps have been discovered. 
Experiments in vitro and in vivo show that these efflux pump inhibitors (EPIs) have the 
potential to reverse acquired resistance to fluoroquinolones, but also counter-select for 
resistance during therapy. Optimization of antibiotic potentiators requires understanding 
of PK-PD determinants of efficacy of the partner antimicrobial agent as well as the EPI 
to balance pharmacokinetics and potency. Develop of fixed combinations of EPIs and 
antimicrobials have a great potential to address the ongoing problems of drug 
resistance in gram negative pathogens to existing antimicrobial agents.  

 
MEDI 256 DNA repair, a novel target of antibiotics: Peptides and small molecules 
that bind Holliday junctions  
Anca M. Segall, Jeffery L. Boldt, Geoffrey D. Cassell, Carl W. Gunderson, Kevin V. 
Kepple, Ilham Naili, Namita Patel, Nathan Radosevich, and Leo Su, Department of 
Biology, San Diego State University, 5500 Campanile Drive, San Diego, CA 92182, Fax: 
619-594-4634, asegall@sunstroke.sdsu.edu  

Holliday junctions and other branched DNA intermediates are central to homologous 
recombination and recombination-dependent DNA repair. We have isolated 
hexapeptides that block recombination by tyrosine recombinases, a class of site-specific 
recombinase enzymes which form and resolve Holliday junctions during their catalytic 
cycle. The most potent of these bind selectively to Holliday junctions and to related 
branched DNA intermediates of recombination-dependent DNA repair. We have shown 
that the peptides are broad spectrum bactericidal agents that cause filamentation, 
chromosome segregation defects, and accumulation of DNA breaks. In agreement with 
their potential role as DNA repair inhibitors, they are synergistic with DNA damaging 
agents such as mitomycin C, UV, and H2O2, and with norfloxacin, a type II 
topoisomerase poison that traps covalent enzyme-DNA complexes and collapses 
replication forks. We have designed second generation peptides with increased potency 
and, using the mechanistic principles governing the mechanism of the peptides, we 



have screened for and identified first and second generation small molecules with 
improved antimicrobial activity. Transposon-generated mutations conferring resistance 
to the peptides support our hypothesis for the mechanism of action of the peptides. The 
peptides inhibit growth of Salmonella in J774.1 macrophage-like cells and activated 
murine peritoneal macrophages, and are being tested in murine S. aureus and Group A 
Streptococcus infection models.  

 
MEDI 257 Zyvox® (linezolid), the first member of a completely new class of 
antibacterial agents for treatment of serious gram-positive infections  
Steven J. Brickner, Antibacterials Chemistry, Pfizer Inc, Groton/New London 
Laboratories, Eastern Point Road MS-8220-2217, Groton, CT 06340, Fax: 860-686-
0605, steven.j.brickner@pfizer.com, Michael R. Barbachyn, Department of Chemistry, 
Pfizer Inc, Douglas K. Hutchinson, Antiviral Research, Abbott Laboratories, and Peter 
R. Manninen, Eli Lilly and Company  

Infections with multi-drug resistant Gram-positive pathogens such as methicillin-
resistant Staphylococcus aureus, vancomycin-resistant Enterococcus faecium, and 
penicillin-resistant Streptococcus pneumoniae continue to increase in incidence and 
pose very difficult medical challenges. Zyvox® (linezolid) is the first and only marketed 
oxazolidinone antibacterial agent to have been approved for use against such serious 
Gram-positive infections. A case history of the discovery of linezolid will focus on: a brief 
description of the discovery of the oxazolidinone antibacterial agents; use of key SAR 
findings and structure-toxicity-relationships in the discovery of linezolid and the earlier 
clinical candidate, eperezolid; description of the unique mechanism of action; 
development of an efficient process for the synthesis of enantiomerically pure 
oxazolidinones; and key attributes of linezolid concerning human PK and results from 
clinical trials. Zyvox® represents the first member of any entirely new class of 
antibacterial agents to reach the market in the 35 years prior to its approval.  

 
MEDI 258 Regulation of N-type calcium channels in the pain pathway  
Gerald W. Zamponi, Department of Physiology and Biophysics, University of Calgary, 
3330 Hospital Drive NW, Calgary, AB T2N 4N1, Canada, Fax: 403-210-8106, 
zamponi@ucalgary.ca  

N-type calcium channels are critical for the transmission of pain signals. Although N-
type channels are encoded by a single gene, multiple N-type channel isoforms can be 
generated by alternate splicing, and alternate splicing of exon 37 produces an N-type 
channel variant that is highly enriched in nociceptive neurons. As we show via siRNA 
silencing in vivo, these two channel splice variants support distinct roles in thermal and 
mechanical nociception and pain. N-type channels are inhibited by activation of opioid 
and opioid receptor-like (ORL1) receptors. By using a combination of biochemical, 
electrophysiological and imaging techniques, we show that ORL1 receptors form 
physical signaling complexes with N-type channels that allow for receptor density 
dependent, but agonist independent modulation of channel activity, in addition to a 
ligand induced internalization of N-type channels into lysosomes. This novel mechanism 
of channel regulation may provide for novel avenues for therapeutic intervention into 
pain.  



 
MEDI 259 Ion channel assay technologies  
Owen McManus, Ion Channels, Merck Research labs, R80N-C31, P.O. Box 2000, 
Rahway, NJ 07065, Fax: 732-594-3925, owen_mcmanus@merck.com  

Ion channels can undergo large conformational changes during the gating processes 
that control their activity, and some therapeutically useful drugs preferentially bind to 
specific conformations. Numerous techniques have been utilized in ion channel drug 
discovery to assess specific channel types and activities. Ligand binding and tracer flux 
assays provide robust, high-throughput screening data for some channel types, but with 
limited information or control of channel activity. Electrophysiological methods can be 
applied to more channel types and have afforded improved control of channel activity, 
but suffer from throughput limitations. This gap may be bridged by novel assay 
technologies. Improved fluorescent dyes and instrumentation have enabled detection of 
membrane potential and ion concentration changes in robust, high-throughput formats 
using either chemical or electrical triggering of ion channel activity. Automated 
electrophysiology instruments provide mechanistic information with improved 
throughput, which complements fluorescent and binding assays. Integrated use of these 
methods will be discussed.  

 
MEDI 260 Structural dynamics of voltage-dependent ion channels  
Eduardo Perozo, Dept. of Biochemistry and Inst. for Molecular Pediatric Science, 
University of Chicago, 929 E 57th St, Chicago, IL 60637, eperozo@uchicago.edu  

Voltage-dependent gating is the product of the structural and functional coupling 
between an ion-conductive pore (PD) and its associated voltage sensing (VSD) domain. 
This association serves as the fundamental blueprint of a molecular electromechanical 
transducer which transforms changes in the transmembrane electrical field into opening 
of an ion selective pathway. We have studied the details of the interaction between the 
PD and the VSD in the potassium channel KvAP and the sodium channel NaChBac 
using a combination of biochemical dissection together with site-directed spin-labeling 
and EPR spectroscopy. Based on this data set, a 3D models of voltage dependent 
channels were generated by molecular docking of the two domains, assuming that the 
overall conformation of the isolated VSD and PD does not change significantly relative 
to the full-length channel.  

 
MEDI 261 Piperazine surrogates, a novel class of calcium channel blockers  
Hassan Pajouhesh, Chemistry, Neuromed Pharmaceutical, 301-2389 Health Sciences 
Mall, Vancouver, BC V6T 1Z4, Canada, Fax: 604-909-2538, 
hpajouhesh@neuromed.com  

Calcium is essential for life and is the most common signal transduction element in 
cells. Influx of calcium ions into cells mediate numerous intracellular events. Voltage-
gated calcium channels are multi-subunit complexes that regulate neuronal excitability, 
action potential firing patterns and neurotransmission in nociceptive pathways. Although 
multiple subtypes of voltage-gated calcium channels exist, pharmacological and ion-
channel gene knockdown approaches in animals have revealed N-type and T-type 



calcium channels to be particularly attractive molecular targets for the discovery and 
development of new analgesic drugs. Piperazine is one prototypical example of the core 
of calcium channel blockers that includes a number of N-type and T-type channel 
antagonists. The results of a research effort to design and synthesize a small focused 
library of 1,4-diamine and methylamino pyrrolidine derivatives as piperazine surrogates 
will be presented.  

 
MEDI 262 Voltage-gated sodium channel blockers for the treatment of 
neuropathic pain  
Prasun K. Chakravarty, Department of Medicinal Chemistry, Merck Research 
Laboratories, RY123-230, P.O.Box 2000, Rahway, NJ 07065, Fax: 732-594-5350  

Neuropathic pain arises from the injury to the peripheral or central nervous system, and 
is thought to be associated with hyper-excitability of sensory afferents, leading to 
abnormal spontaneous firing. Voltage-gated sodium channels (VGSCs) have been 
shown to be associated with neuropathic pain arising from peripheral nerve injury and 
are over expressed in these injured sensory neurons. Several agents, such as 
lidocaine, mexiletine, lamotrigine and carbamazepine, act at least in part by blocking 
VGSCs, and have shown promise in treating neuropathic pain. However, many side 
effects exhibited by these agents limit their usefulness. In our search for sodium 
channel blockers lacking many of these side effects, we recently discovered a new 
class of biaryl compounds that are potent, selective sodium channel blockers and show 
excellent efficacy in rodent pain models of neuropathic pain. The structure-activity 
relationships and biological data for this class of sodium channel blockers will be 
described in this presentation.  

 
MEDI 263 Structure-activity relationships and in vivo profiles of amino acid 
ligands for the α2δ subunit of voltage-gated calcium channels  
Kathleen H. Mortell, David J. Anderson, James J. Lynch III, Chih-Hung Lee, and Murali 
Gopalakrishnan, Neuroscience Research, Abbott Laboratories, 100 Abbott Park Rd., 
AP9A-221, Abbott Park, IL 60064, Fax: 847-935-5466  

Agents that modulate voltage-gated calcium channels are of interest for their potential to 
relieve chronic pain. One example is the anticonvulsant drug gabapentin (Neurontin®), 
which is used clinically to treat neuropathic pain. Gabapentin and related compounds 
containing a gamma-amino butyric acid backbone are believed to produce analgesia 
through interaction with the &alpha2&delta subunit of a voltage-dependent calcium 
channel. Alpha and beta amino acid analogs of gabapentin were studied to probe the 
effects of geometry on &alpha2&delta binding. Ligands which compete with gabapentin 
for binding to the &alpha2&delta subunit were identified. Several compounds were 
profiled in two in vivo pain models. The degree of correlation between &alpha2&delta 
subunit binding and efficacy in a rat spinal nerve ligation model of neuropathic pain will 
be discussed.  



 

 
MEDI 264 Design, synthesis, and evaluation of novel peptidomimetics  
James P. Cain1, Alexander V. Mayorov1, Minying Cai1, Erin S. Palmer1, Bahar Tan1, 
Kevin B. Chandler1, Takashi Yamamoto1, Padma Nair1, Sun Wallace1, Guadalupe N. 
Ortiz1, Hui Wang1, Griffin Santarelli1, Yeon Sun Lee1, Ravil R. Petrov1, John M. 
Ndungu2, Dev Trivedi1, and Victor J. Hruby1. (1) Department of Chemistry, University of 
Arizona, 1306 E. University Blvd, Tucson, AZ 85721, jcain@email.arizona.edu, (2) 
Department of Chemistry, University of California Berkeley  

As the scope of the biological functions associated with peptide-activated G Protein-
Coupled Receptors (GPCRs) widens, the demand for new molecular tools to study them 
has never been greater. With this in mind, new heterocyclic scaffolds have been 
developed for the synthesis of peptidomimetics. Straightforward synthetic steps, starting 
from amino acids, allow the facile construction of a wide range of analogues. The first of 
these templates was applied to targeting the melanocortin receptors (MCRs), with 
guidance from molecular modeling and previously identified structure-activity 
relationships (SAR). Preliminary biological assays have revealed that all compounds 
tested to date are antagonists which bind with high affinity. Importantly, many are 
selective for a particular MCR subtype, including some of the first completely MC5R-
selective compounds reported. Goals for future work in this area include an increased 
understanding of the binding mode for these ligands and the production of selective 
agonists. In addition, the application of these novel templates in targeting other GPCRs, 
such as the opioid and neurokinin receptors, is being pursued. Furthermore, these 
scaffolds are useful building blocks for the exploration of bifunctional molecules 
incorporating two pharmacophores or pharmacophore/fluorophore combinations. This 
work is supported by grants from the U.S. Public Health Service.  

 
MEDI 265 Modeling study of the binding modes of mono- and dinucleotides at the 
human P2Y2 receptor  
Andrei A. Ivanov and Kenneth A. Jacobson, Molecular Recognition Section, NIDDK, 
NIH, Bethesda, MD 20892-0810, ivanovan@niddk.nih.gov  

The P2Y2 receptor, one of eight P2Y nucleotide receptors, is a G protein-coupled 
receptor of the rhodopsin family that is activated by UTP and ATP. P2Y2 receptor 
ligands are potentially useful for treatment of such diseases as cystic fibrosis, cancer, 
dry eye syndrome, inflammation, and neurodegenerative diseases. In the present study, 
a rhodopsin-based homology model of the human P2Y2 receptor obtained after 10 ns 
molecular dynamics simulation in the phospholipid bilayer was used to evaluate the 
binding modes of various mono- and dinucleotide agonists of the P2Y2 receptor. Based 
on obtained ligand binding modes, Phe2616.51 is likely involved in OH-π hydrogen 
bonding with the ribose moiety or in some cases in cation-π interactions. The conserved 
Phe1133.32 forms a π-π complex with the nucleobase. The results obtained in the 



present study can be useful to better understand the ligand-receptor recognition and for 
rational design of new agonists of the human P2Y2 receptor.  

 

 
MEDI 266 How does dopamine transporter (DAT) reuptake dopamine: Insights 
from molecular modeling and molecular dynamics simulations  
Xiaoqin Huang and Chang-Guo Zhan, Department of Pharmaceutical Sciences, 
College of Pharmacy, University of Kentucky, 725 Rose Street, Lexington, KY 40536, 
Fax: 859-323-3575  

Combined homology modeling, molecular docking, and molecular dynamics simulations 
have been performed to construct three-dimensional (3D) models of dopamine 
transporter (DAT) and its microscopic binding complex with Na+ ions and dopamine. 
The features of our modeled structures are consistent with the available structural 
information derived from the experimental studies reported in literature. Through 
molecular dynamics simulations, the structural details of the interaction between DAT 
and Na+ ions were explored, demonstrating that the interaction between DAT and Na+ 
ions is closely correlated with the binding of dopamine. Based on our 3D models and 
the agreement between the calculated binding free energy and the experimental binding 
affinity, a reasonable substrate entry pathway is proposed, in which the Arg85-Asp476 
pairing is the major control. Our models should be valuable for the future design of 
further molecular pharmacological studies on DAT and its homology members in the 
neurotransmitter sodium symporters (NSS) subfamily. This work was supported by NIH 
grant R01 DA13930 (to Zhan).  

 
MEDI 267 Synthesis and evaluation of quinuclidine incorporated lobelane analogs 
as vesicular monoamine transporter ligand  
Guangrong Zheng, Linda P Dwoskin, Agripina G. Deaciuc, and Peter A Crooks, 
College of Pharmacy, University of Kentucky, 907 Rose Street, Lexington, KY 40536, 
Fax: 859-257-7585, gzhen2@uky.edu  

The vesicular monoamine transporter 2 (VMAT2) is currently recognized as valid target 
for the development of treatments for methamphetamine abuse. (-)-Lobeline, the major 
alkaloid of Lobelia inflata, has been shown to inhibit dopamine uptake and enhance 



dopamine release from vesicles via an interaction with the tetrabenazine site on 
VMAT2. Systematic structural modification of lobeline revealed that cis-lobelane, a 
defunctionalized, saturated lobeline analogue, had high potency and selectivity for 
interaction with the tetrabenazine site on VMAT2. In present study, conformational rigid 
lobelane analogues in which the piperidine ring has been replaced with a quinuclidine 
ring were designed, synthesized and evaluated for their interaction with VMAT2. The 
synthesis and VMAT2 binding data of these compounds will be described (Supported by 
NIH DA13519).  

 
MEDI 268 Design and synthesis of lobelane analogs targeting the vesicular 
monoamine transporter (VMAT2) as a potential treatment for methamphetamine 
abuse  
John P. Culver, Agripina G. Deaciuc, Linda P. Dwoskin, and Peter A. Crooks, 
Department of Pharmaceutical Sciences, College of Pharmacy, University of Kentucky, 
Lexington, KY 40536, jculv3@email.uky.edu  

The abuse of methamphetamine is rapidly escalating in the US, and FDA approved 
effective therapeutic agents are not yet available. The abuse liability of 
methamphetamine is widely thought to be associated with the increased extracellular 
dopamine levels that result from methamphetamine interacting with both VMAT2 and 
the dopamine transporter (DAT). Compounds interrupting the action of 
methamphetamine at VMAT2 may prove effective as treatments for psychostimulant 
abuse. High affinity & selectivity at VMAT2 led to the choice of the natural product 
Lobelane (1) as a lead compound. The Lobelane scaffold allows for a multitude of 
modifications for structure activity studies. The series of compounds included are based 
on previous SAR findings that various substituents on the phenyl rings improved the 
binding affinity at VMAT2. The synthesis of a small sub-set of a variety of substituted 
aromatic analogs of 1 will be presented together with the determination of affinity and 
function of these compounds at VMAT2 and DAT. (Supported by NIH DA13519).  

 

 
MEDI 269 Computational neural network analysis of the affinity of lobeline and 
tetrabenazine analogs for the vesicular monoamine transporter-2  
Fang Zheng, Guangrong Zheng, A. Gabriela Deaciuc, Chang-Guo Zhan, Linda P. 
Dwoskin, and Peter A. Crooks, Department of Pharmaceutical Sciences, College of 
Pharmacy, University of Kentucky, 725 Rose Street, Lexington, KY 40536, Fax: 859-
323-3575  

Back-propagation artificial neural networks (ANNs) were trained on a dataset of 104 
VMAT2 ligands with experimentally measured log(1/Ki) values. A set of related 
descriptors, including topological, geometrical, getaway, aromaticity, and whim 
descriptors was selected to build nonlinear quantitative structure-activity relationships. A 



partial least squares (PLS) regression model was also developed for comparison. The 
nonlinearity of the relationship between molecular descriptors and VMAT2 ligand activity 
was demonstrated. The obtained neural network model outperformed the PLS model in 
both the fitting and predictive ability. ANN analysis indicated that the computed activities 
were in excellent agreement with the experimentally observed values (r2 = 0.91, rmsd = 
0.225; predictive q2 = 0.82, loormsd = 0.316). The generated models were further 
tested by use of an external prediction set of 15 molecules. The nonlinear ANN model 
has r2 = 0.93 and root-mean-square errors of 0.282 compared with the experimentally 
measured activity of the test set, indicating that the generated model is predictive. The 
modeling study also reflected the important role of atomic distribution in the molecules, 
size, and steric structure of the molecules when they interact with the target, VMAT2. 
The developed models are expected to be useful in the rational design of new chemical 
entities as ligands for VMAT2 and for directing synthesis of new molecules in the future. 
This work was supported by NIH Grants No. DA013519 and DA00399.  

 
MEDI 270 Synthesis and biological activity of meperidine analogs as selective 
serotonin reuptake inhibitors  
Xiaobo Gu1, Sari Izenwasser2, and Mark L. Trudell1. (1) Department of Chemistry, 
University of New Orleans, 2000 Lakeshore Drive, New Orleans, LA 70148, Fax: 504-
280-6860, guxbo1@gmail.com, (2) Department of Psychiarty and Behavioral Sciences, 
University of Miami School of Medicine  

A series of meperidine analogues were synthesized and evaluated at monoamine 
transporters. The meperidine analogues exhibited high affinity (nM) and were highly 
selective for serotonin transporters over dopamine transporters and norepinephrine 
transporters. The 3, 4-dichlorophenyl, 4-iodophenyl, the 4-biphenyl and 2-naphthyl aryl 
analogues have been identified as important structural moieties for molecular 
recognition at serotonin transporters for meperidine derivatives. Furthermore, the N-
demethylated benzyl ester congeners were found to be the most potent and selective 
compounds of the series. The synthesis, monoamine transporter affinity and structure-
activity relationships of these novel serotonin uptake inhibitors will be presented.  

 
MEDI 271 Synthesis and biological evaluation of 3-aryl-3-arylmethoxytropane 
derivatives at monoamine transporters  
Harneet Kaur1, Sari Izenwasser2, and Mark L. Trudell1. (1) Department of Chemistry, 
University of New Orleans, 102 chemical sciences bldg, 2000 lakeshore drive, New 
Orleans, LA 70148, hkaur1@uno.edu, (2) Department of Psychiarty and Behavioral 
Sciences, University of Miami School of Medicine  

A new class of 3-aryl-3-arylmethoxytropane derivatives has been synthesized and 
evaluated for potency and selectivity at dopamine (DAT), serotonin (SERT) and 
norepinephrine (NET) transporters in rat brain tissue preparations. Lead compounds in 
the series have been found to exhibit greater affinity for DAT than cocaine while are 
equipotent for both DAT and SERT. The synthesis and monoamine transporter affinity 
and structure-activity relationships of these novel compounds will be presented.  

 



MEDI 272 Synthesis and biological activity at monoamine transporters of 3-[2-
(diarylmethoxyethylidenyl)]-N-substituted tropane and azetidine analogs  
Shaine A Cararas1, Sari Izenwasser2, and Mark L. Trudell1. (1) Department of 
Chemistry, University of New Orleans, New Orleans, LA 70148, Fax: 504-280-6860, 
sacarara@uno.edu, (2) Department of Psychiarty and Behavioral Sciences, University 
of Miami School of Medicine  

The high affinity, selective dopamine transporter ligand GBR 12909 has served as a 
template for the design of two novel classes of dopamine transporter ligands. A series 
of 3-[2-(diarylmethoxyethylidenyl)]-N-substituted tropane derivatives were synthesized 
and the binding affinities of these compounds were determined at the dopamine (DAT), 
serotonin (SERT) and norepinephrine (NET) transporters in rat brain tissue 
preparations. The tropane derivatives were found to exhibit more potent affinity and 
selectivity for DAT than GBR 12909. From the SAR of the tropane analogues and 
GBR12909, a novel series of 3-[2-(diarylmethoxyethylidenyl)]-N-substituted azetidine 
derivatives has been developed. The synthesis and structure-activity data for both the 
tropane and azetidine analogues will be presented.  

 
MEDI 273 Structure activity relationship study of cis-(6-benzhydryl-piperidin-3-yl)-
benzyl-amine and its constrained counterpart 1,4-diazabicyclo[3.3.1]nonane 
derivatives: Study on influence of exocyclic hydroxyl function on affinity for 
monoamine transporters  
Manoj Mishra1, Rohit Kolhatkar1, Juan Zhen2, Maarten Reith2, and Aloke Dutta1. (1) 
Department of Pharmaceutical Sciences, Wayne State University, 259 Mack Ave, 
Detroit, MI 48201, Fax: 313-577-2033, mmishra@wayne.edu, (2) Department of 
Psychiatry, New York University School of Medicine  

In our previous reports we have demonstrated development of 3,6-disubstituted 
piperidine derivatives as a novel template for binding to the dopamine transporter 
(DAT). These derivatives represent structurally constrained version of our previously 
developed flexible piperidine analogues and exhibited interesting in vitro and in vivo 
potencies. In our attempt to further rigidify this structure to study influence of rigidity on 
binding and in vivo activity, we have further developed a series of 4,8-disubstituted 1,4-
diazabicyclo[3.3.1]nonane derivatives. All synthesized derivatives were tested for their 
affinity at the DAT, serotonin transporter (SERT), and norepinephrine transporter (NET) 
in the brain by measuring their potency in competing for the binding of [3H]WIN 35, 428, 
[3H]citalopram, and [3H]nisoxetine, respectively. Results from these studies provided us 
with an insight of molecular interaction of these novel templates with the monoamine 
transporters. As a part of our ongoing goal, we have now introduced exocyclic hydroxyl 
functionality on both of these constrained templates to understand the influence of such 
introduction in binding interaction. Several diastereoisomeric derivatives have been 
designed, synthesized and biologically characterized. One of our goals is to develop 
suitable pharmaceutical agents from these studies to treat cocaine addiction. Design, 
synthesis and biological characterization of these molecules will be presented. Funded 
by DA 12449 (AD).  

 



MEDI 274 Synthesis and SAR evaluation of lactam-fused chroman derivatives 
having dual affinity at serotonin 5-HT1A receptor and serotonin transporter  
Zhongqi Shen1, Nicole T. Hatzenbuhler1, Deborah A. Evrard1, Michael Chlenov1, Boyd 
L. Harrison1, Ronald L. Magolda1, Magid Abou-Gharbia1, Geoffrey Hornby2, Deborah L. 
Smith2, Kelly M. Sullivan2, Lee E. Schechter2, Terrance H. Andree2, and P. Siva 
Ramamoorthy1. (1) Chemical and Screening Sciences, Wyeth Research, CN 8000, 
Princeton, NJ 08543, Fax: 732-274-4505, shenz@wyeth.com, (2) Discovery 
Neuroscience, Wyeth Research  

Selective serotonin reuptake inhibitors (SSRI's) demonstrate robust antidepressant 
activity but suffer from delayed onset of action and side effects such as sexual 
dysfunction. Animal studies and suggest that co-administration of a 5-HT1A antagonist 
may reduce these side effects. As part of an ongoing effort to identify molecules that 
display both SSRI and 5-HT1A antagonist activity, a series of lactam-fused chroman 
derivatives possessing 3-amino substituents was designed, prepared and evaluated. 
The SAR studies on this series particularly focused on variations of the lactam-fused 
chroman moiety. The length of the spacer between the basic amine and the indole 
moiety was also explored. Many of the compounds possessed high affinity for both the 
human 5-HT1A receptor and human 5-HT transporter. Some of these compounds also 
demonstrated 5-HT1A antagonist activity in an in vitro cAMP turnover model. The SAR 
of this class of compounds will be presented and discussed.  

 
MEDI 275 Exploring the structural requirements for potency and selectivity 
exhibited by novel asymmetric tetrahydropyran inhibitors of SERT and NET using 
3-D QSAR CoMFA method  
Prashant S Kharkar1, Maarten Reith2, and Aloke Dutta1. (1) Department of 
Pharmaceutical Sciences, Wayne State University, 259 Mack Ave, Detroit, MI 48202, 
Fax: 313-577-2033, pkharkar@wayne.edu, (2) Department of Psychiatry, New York 
University School of Medicine  

In the absence of the experimental structure of the monoamine transporters, three-
dimensional quantitative structure-activity relationship (3D QSAR) using comparative 
molecular field analysis (CoMFA) was performed on a series of substituted 
tetrahydropyran derivatives possessing serotonin (SERT) and norepinephrine (NET) 
transporter inhibitory activities. The present study was aimed to rationalize the potency 
and the observed selectivity differences for NET over SERT. The dataset consisted of 
29 molecules, of which 23 molecules were used as the training set for deriving CoMFA 
models for SERT and NET uptake inhibitory potencies. Superimpositions were 
performed using atom-based fitting and three-point pharmacophore-based alignment. 
Both alignment methods were analyzed in terms of their predictive abilities and 
produced comparable results with high internal and external predictivities. The models 
obtained using the pharmacophore-based alignment outperformed the models with 
atom-based fitting in terms of the relevant statistics and the interpretability of the 
generated contour maps. Steric and electrostatic fields of the inhibitors were found to be 
the relevant descriptors for explaining the SAR. The CoMFA model for the selectivity 
was able to explain most of the selectivity (NET over SERT)-discriminating factors. The 
presence of –OH substituent on the tetrahydropyran ring was found to be one of the 
most important factors governing the NET selectivity over SERT. Thus, a four-point 



NET-selective pharmacophore, after introducing this newly found H-bond 
donor/acceptor feature in addition to the earlier three-point pharmacophore, was 
proposed.  

 
MEDI 276 Novel concept of chromatography applied to screen the interaction 
between drugs and monoamine oxidase  
Peixiang Ma, Shanshan Wang, Feng Qu, and Yulin Deng, School of Life Science & 
Technology, Beijing Institute of Technology, China, NO. 5 Zhong Guan Cun NAN Street, 
100081 Beijing, China, antibodybit@yahoo.com.cn, deng@bit.edu.cn  

The mechanism of most biological processes of absorption, transportation, distribution 
is similar to the chromatographic process. A new concept of biologically functionalized 
chromatography was proposed. The interaction between drug and protein can be 
studied from the interaction of bionic stationary phases and physiological conditional 
mobile phases. Monoamine Oxidase (MAO) immobilized on the immobilized artificial 
membrane was packed into a capillary to make the bionic stationary phases. The 
enzymatic activity analysis proved that the immobilized MAO activity was remained. 
Then different potent inhibitors for MAO were pumped through the capillary to study the 
interaction between drugs and MAO. The effects of drugs on MAO could be easily 
analyzed from the changes of retention time. This method is less expensive and time-
consuming than the existed methods such as radiochemical detection. With the features 
of capillary such as potential for miniaturization and automatation, this method would be 
a potential tool for high trough put screen of interaction between drugs and protein.  

 
MEDI 277 A new discovery platform for novel CNS therapeutics with potential to 
alter disease progression  
Heather A. Behanna1, Saktimayee M. Roy1, Lenka Munoz1, Wenhui Hu1, Laura K. 
Wing1, Hantamalala Ralay Ranaivo1, Ling Guo1, Linda Van Eldik2, and D. Martin 
Watterson1. (1) Center for Drug Discovery and Chemical Biology, Northwestern 
University, 303 E Chicago Ave, Chicago, IL 60611, h-behanna@northwestern.edu, (2) 
Department of Cell and Molecular Biology, Northwestern University  

Overproduction of proinflammatory cytokines by glia contributes to progression of 
pathophysiology in diverse neurological disorders. Thus, development of safe and 
efficacious therapeutics that suppress proinflammatory cytokine production to basal 
levels could benefit multiple CNS diseases. We recently described1-3 a de novo 
synthetic chemistry platform based on diversification of an inactive chemotype using 
chemoinformatics and pharmacoinformatics considerations and its integration with 
hierarchal biological screening platforms. A lead compound, MW01-5-188WH, with in 
vivo function and a promising safety and bioavailability profile was discovered2. 
Molecular property driven medicinal chemistry refinement yielded an aqueous soluble, 
brain penetrant and orally bioavailable clinical candidate3. A GMP compatible synthetic 
production scheme was developed and validated for production of the API 3. The clinical 
candidate, Minozac, is licensed and under development (www.neuromedixinc.com). Our 
results demonstrate the feasibility of the process to yield innovative, potentially disease-
modifying therapeutics within a highly accelerated timeline, limited budget and focused 
synthetic chemistry campaign.  



1Wing et al., 2006, Curr Alz Res 3:205. 2Ralay Ranaivo et al., 2006, J Neurosci 26:662. 
3Hu et al., 2006, Bioorg Med Chem Lett, doi:10.1016/j.bmcl.2006.10.028.  

 
MEDI 278 Synthesis of heterocycle-based selective inhibitors of neuronal nitric 
oxide synthase with improved pharmacokinetic properties  
Graham R Lawton, Haitao Ji, and Richard B. Silverman, Department of Chemistry and 
Center for Drug Discovery and Chemical Biology, Northwestern University, 2145 N. 
Sheridan Road, Evanston, IL 60208, g-lawton@northwestern.edu  

Overproduction of nitric oxide by neuronal nitric oxide synthase (nNOS) has been linked 
to various neurological diseases. Inhibition of nNOS could have therapeutic value for 
these diseases, but must be achieved without affecting the other isoforms of nitric oxide 
synthase, as that could lead to hypertension and other side effects. A lead compound 
with good potency and excellent selectivity for nNOS over the other enzyme isoforms 
has been developed. The purpose of this work is to optimize the lead for bioavailability 
without compromising potency or selectivity. Modifications to the lead compound were 
designed to reduce the overall charge and polar surface area. These modifications 
included the replacement of secondary amines in the molecule with ethers or amides, 
and the replacement of an aminopyridine ring with a less basic aminothiazole. The 
design, synthesis, and biological evaluation of these inhibitors will be presented.  

 
MEDI 279 Design and synthesis of propofol analogs as new anesthetic agents  
Iwona M Maciagiewicz, Department of Medicinal Chemistry and Pharmacognosy, 
University of Illinois at Chicago, 833 South Wood Street, Chicago, IL 60612, 
iwonamac@uic.edu, Karol S. Bruzik, Department of Medical Chemistry and 
Pharmacognosy, University of Illinois at Chicago, Anton J Hopfinger, College of 
Pharmacy, Uinversity of New Mexico, Andrew Jenkins, Department of Anesthesiology, 
Emory University School of Medicine, and Neil Harrison, Department of Anesthesiology, 
Weill Medical College of Cornell University  

Propofol (2,6-diisopropylphenol) is a widely used intravenous general anesthetic. The 
advantages of propofol include a rapid onset and offset of action, and relatively low 
toxicity, which has led to its application in many surgical and critical care settings. 
However propofol is associated with side effects such as reduction in blood pressure 
and bradycardia. The mechanism of propofol action is not well understood, however, 
interaction of propofol with GABAA receptor is deemed responsible for its anesthetic 
properties.  

This report describes design and synthesis of propofol analogs with improved 
anesthetic potency and better aqueous solubility. Structural modifications were made 
based on evolving 4D-QSAR binding models. According to these models, the receptor-
ligand interactions involve formation of an intermolecular hydrogen bond with the 
hydroxyl group accompanied by hydrophobic interaction of the alkyl groups at the 2- 
and 6-positions. Virtual high throughput screens predicted high potency of analogs 
featuring a double bond (1,2) or a sulfur atom in the hydrophobic substituents (3). We 
have also decided to restrict conformational flexibility of the flanking substituent as in 
the bicyclic analogues (4) derived from 5,6,7,8-tetrahydro-1-naphtol. The synthesis of 



chiral saturated analogues of propofol (5) was inspired by high potency of sec-butyl 
derivatives.  

The anesthetic activity of propofol analogs was determined in the animal model of 
LORR (loss of righting reflex) in tadpoles. We have found that several analogs have 
activities comparable to that of the parent compound. The most potent analogs are 
unsaturated derivatives, such as eg. 2-allyl-6-isopropylphenol. The biological activity of 
unsaturated compounds suggests that optimal anesthetic molecule should include a 
terminal or less-substituted double bond together with an isopropyl or sec-butyl side 
chain. Short alkenyl substituents and bicyclic compounds displayed lower activity. All 
compounds in which the hydroxyl group of an analog can form an intermolecular 
hydrogen bond formation were found inactive.  

 

 
MEDI 280 Sulfamides as new target for anconvulsant drugs: Design, synthesis 
and evaluation  
Luciana Gavernet, Ivana A. Barrios, Juan E. Elvira, Mariana Sella Cravero, Gisela A. 
Samaja, Valentina Pastore, and Luis E. Bruno Blanch, Department of Biological 
Sciences, National University of La Plata, 47 -1 and 115, La Plata 1900, Argentina, Fax: 
54-0221-4223409, lgavernet@biol.unlp.edu.ar  

As part of our search for potential anticonvulsant agents, new ligands bearing sulfamide 
functionality were designed, synthesized, and tested in their ability to suppress 
experimentally induced convulsions in laboratory animals. The design was based on a 
three-dimensional quantitative structure-activity relationship method, the Comparative 
Molecular Field Analysis (CoMFA). The training set (27 structures) was comprised of 
traditional and new generation anticonvulsant drugs. The results, together with 
bioisosteric considerations, pointed to sulfamides as new lead structures, which also 
comply with the polar requirements imposed by a previously identified pharmacophore. 
Following the design, 27 sulfamides and sulfamide derivatives were synthesized and 
tested for activity in the maximal electroshock (MES) test, which is mainly used to target 
inhibition of the neuronal voltage-dependent Na channels.  

 
MEDI 281 Block of cyclic nucleotide-gated channels by tetracaine derivatives: 
Role of apolar interactions at two distinct locations  
Sarah R. Kirk1, Timothy Strassmaier2, and Jeffrey W. Karpen2. (1) Chemistry 
Department, Willamette University, 900 State St, Salem, OR 97301, 
skirk@willamette.edu, (2) Department of Physiology & Pharmacology, Oregon Health & 
Science University  

Cyclic nucleotide-gated (CNG) ion channels play a central role in vision and olfaction, 
generating electrical responses to light- and odorant-induced changes in cGMP and 
cAMP concentration. CNG channels are present in most other tissues, but a paucity of 
specific pharmacological agents has hampered attempts to determine how they 
participate in signaling. To develop potent and specific blockers of CNG channels, and 
to understand the functional architecture of the pore and gating machinery, we have 



synthesized 13 novel derivatives of tetracaine, a local anesthetic that blocks a variety of 
cation channels. Previous work from our lab had shown that the hydrophobic butyl tail of 
tetracaine is critical for high-affinity block. In the current study, gradually increasing the 
length of the tail enhanced the potency of block of heteromeric retinal rod CNG 
channels. An octyl tail resulted in an eight-fold increase in apparent affinity over 
tetracaine. Other derivatives suggest that straight hydrocarbon chains interact more 
favorably with the pore region than branched chains or rings. For example isobutyl and 
sec-butyl groups were markedly less favorable than the straight butyl tail, and benzyl 
and cyclohexyl groups were less effective than a hexyl tail. Thus it is likely that these 
hydrophobic tails are interacting with specific residues interior to the selectivity filter. 
The tertiary amine of tetracaine is known to interact with the selectivity filter itself. In 
broad agreement with previous work on simple quaternary ammonium compounds, 
increasing the hydrocarbon chain lengths in the tertiary amine enhanced potency, with 
butyl chains about seven-fold more effective than the original methyl groups. The results 
suggest that apolar groups at two locations can serve to anchor a blocker that otherwise 
resides in the aqueous and ion-binding regions of the pore.  

 
MEDI 282 Synthesis of cyclopropanated carbohydrates for employment as 
antiepileptic drugs  
Jamie Talisman, Department of Chemistry and Biochemistry, Seton Hall University, 
400 South Orange Avenue, South Orange, NJ 07079-2671, talismja@shu.edu, and 
Cecilia H. Marzabadi, Department of Chemistry and Biochemistry and Center for 
Women's Studies, Seton Hall University  

The goal of the research is to incorporate cyclopropanated carbohydrate elements into 
drug-like molecules for the treatment of epilepsy and depression. Towards this end, 
homologation reactions of 7,7-dihalo-1,2-cyclopropanated carbohydrates are being 
explored. In particular, generation of reactive carbenoids via lithium-halogen exchange 
followed by an electrophilic quench is of interest. Also, we are pursuing carbohydrate 
analogues of biologically-active examples in the literature that contain cyclopropane and 
tetrahydropyran moieties. Thus, carbohydrate derivatives of 7-
(hydroxyimino)cyclopropa[b]chromen-1a-carboxylate, an agonist for the metabotropic 
glutamate receptor, are current synthetic targets.  

 
MEDI 283 Modeling evolution of hydrogen bonding and stabilization of transition 
states in the process of cocaine hydrolysis catalyzed by human 
butyrylcholinesterase  
Daquan Gao and Chang-Guo Zhan, Department of Pharmaceutical Sciences, College 
of Pharmacy, University of Kentucky, 725 Rose Street, Lexington, KY 40536, Fax: 859-
323-3575  

Molecular dynamics (MD) simulations and quantum mechanical/molecular mechanical 
(QM/MM) calculations were performed on the prereactive enzyme-substrate complex, 
transition states, intermediates, and product involved in the process of human 
butyrylcholinesterase (BChE)-catalyzed hydrolysis of (-)-cocaine. The computational 
results consistently reveal a unique role of the oxyanion hole (consisting of G116, G117, 
and A199) in BChE-catalyzed hydrolysis of cocaine, as compared to 



acetylcholinesterase (AChE)-catalyzed hydrolysis of acetylcholine. During BChE-
catalyzed hydrolysis of cocaine, only G117 has a hydrogen bond with the carbonyl 
oxygen (O31) of the cocaine benzoyl ester in the prereactive BChE-cocaine complex, 
and the NH groups of G117 and A199 are hydrogen-bonded with O31 of cocaine in all 
of the transition states and intermediates. Surprisingly, the NH hydrogen of G116 forms 
an unexpected hydrogen bond with the carboxyl group of E197 side chain and, 
therefore, is not available to form a hydrogen bond with O31 of cocaine in the acylation. 
The NH hydrogen of G116 is only partially available to form a weak hydrogen bond with 
O31 of cocaine in some structures involved in the deacylation. The change of the 
estimated hydrogen bonding energy between the oxyanion hole and O31 of cocaine 
during the reaction process demonstrates how the protein environment can affect the 
energy barrier for each step of the BChE-catalyzed hydrolysis of cocaine. These 
insights concerning the effects of the oxyanion hole on the energy barriers provide 
valuable clues on how to rationally design BChE mutants with a higher catalytic activity 
for the hydrolysis of (-)-cocaine. This work was supported by NIH grant R01 DA13930 
(to Zhan).  

 
MEDI 284 Synthesis and pharmacological evaluation of some quinoline 
derivatives as potential antiamnesic agents  
Poonam Piplani1, Anita Rani1, Rajat Sandhir2, and Shrinivas K Kulkarni1. (1) University 
Institute of Pharmaceutical Sciences, Panjab University, Sector -14, Chandigarh 
160014, India, Fax: 00911722541142, ppvohra28in@yahoo.co.in, (2) Department of 
Biochemistry, Panjab University  

A deficit of cholinergic neurotransmission is considered to be one of the major causes of 
disturbance in learning and memory. Among the various therapeutic approaches 
investigated to enhance cholinergic transmission, acetylcholinesterase (AChE) inhibition 
is presently the most successful method to ameliorate cholinergic deficit. Keeping in 
view the activity of numerous quinoline derivatives reported as potential cognitive 
enhancers attempts were made to design and synthesise some 6-aminoquinoline 
derivatives.The title compounds were synthesized via an intermediate 6-nitroquinoline 
which was prepared by Skraup synthesis from 4-nitroaniline prepared from acetanilide 
by its nitration and subsequent hydrolysis.6-Nitroquinoline after reduction was treated 
with various aldehydes (veratraldehyde,anisaldehyde,3-hydroxybenzaldehyde,indole-3-
carboxaldehyde etc.) to give the target compounds. Some of the compounds showed a 
significant memory enhancing activity using elevated plus maze at 5 mg/kg and 10 
mg/kg doses. Biochemical studies have shown the compounds to possess 
unexpectedly good acetylcholinestrase inhibitory activity(max %inhibition 65.27).  

 

 



MEDI 285 Synthesis of a carbon-11 labeled conformationally restricted 
rivastigmine analog for PET imaging of heart enzymes AChE and BChE  
Min Wang, Ji-Quan Wang, Mingzhang Gao, and Qi-Huang Zheng, Department of 
Radiology, Indiana University School of Medicine, 1345 West 16th Street, L3-202, 
Indianapolis, IN 46202, Fax: 317-278-9711, wang1@iupui.edu  

The enzymes acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) are widely 
expressed in brain and heart. AChE and BChE inhibitors have been used clinically to 
treat Alzheimer's disease and myasthenia gravis. These inhibitors labeled with a 
positron emitting radionuclide may enable non-invasive monitoring of enzymes AChE 
and BChE, and brain and heart diseases response to AChE and BChE inhibitors 
therapy using positron emission tomography (PET) imaging technique. To develop PET 
enzyme-based heart imaging agents, we have synthesized a new carbon-11 labeled 
quaternary ammonium conformationally restricted rivastigmine analog, cis-
methylcarbamic acid 1-[11C]methyl-1-methyl-2,3,3a,4,5,9a-hexahydro-1H-benzo[g]indol-
6-yl ester triflate. The precursor cis-methylcarbamic acid 1-methyl-2,3,3a,4,5,9a-
hexahydro-1H-benzo[g]indol-6-yl ester and the standard cis-methylcarbamic acid 1,1-
dimethyl-2,3,3a,4,5,9a-hexahydro-1H-benzo[g]indol-6-yl ester iodide were prepared 
from 5-methoxytetralone in 6 and 7 steps with 6.2% and 5.5% overall chemical yields, 
respectively. The carbon-11 labeled target tracer was prepared by N-[11C]methylation of 
the precursor using [11C]methyl triflate and isolated by a simplified SPE purification 
procedure with 50-65% radiochemical yields.  

 
MEDI 286 Discovery of long acting inhaled muscarinic M3 receptor antagonists  
Urs Baettig1, Steve Collingwood2, Diana Janus1, Nick Devereux1, Emily Stanley1, Brian 
Cox1, Clive McCarthy1, Steven Charlton3, Juliette Leighton-Davis3, John R. Fozard4, 
Francois Baur4, Dave Farr4, Lazzaro Mazzoni4, and Viral Patel5. (1) GDC Horsham, 
Novartis Institutes for BioMedical Reasearch, Wimblehurst Road, Horsham, RH12 5AB, 
United Kingdom, Fax: + 44 1403 323837, urs.baettig@novartis.com, (2) GDC Horsham, 
Novartis Institutes for BioMedical Research, (3) Respiratory Reasearch Center, Novartis 
Institutes for BioMedical Research, (4) Institute of Biomedical Research, Novartis 
Pharma Ltd, (5) Novartis Institue For Tropical Diseases  

Bronchodilators are the mainstay therapy for Chronic Obstructive Pulmonary Disease 
(COPD). Short acting muscarinic M3 receptor antagonists have been used for the 
treatment of COPD for some time. Longer acting bronchodilators have been shown to 
have improved compliance. A simple pharmacophore for inhaled muscarinic antagonists 
was developed and used to aid design of potential new inhaled muscarinic antagonists. 
The synthesis of a three dimensional library of 200 compounds was performed wherein 
the key diversification steps were ester formation and amine alkylation. Uniquely, 
alongside SAR for potency a parallel SAR was developed for in vitro duration of action. 
A key M3 receptor kinetics assay was developed to determine the off rates in a medium 
throughput fashion. We will show the selection of compounds deemed to be suitable for 
once a day inhalation.  

 
 
 



MEDI 287 The effect of anesthetic molecule binding on neuronal nicotinic and 
GABA receptor model dynamics, gating mechanisms and open receptor states  
Richard James Law and Felice C Lightstone, Chemistry, Materials & Life Sciences 
Directorate, Lawrence Livermore National Laboratory, 7000, East Ave, Livermore, CA 
94550, Fax: 858-534-4974, rlaw@llnl.gov  

Anesthetics produce different effects on different members of the cys loop ligand gated 
ion channel family. Excitory channels such as the Nicotinic Acetylcholine receptor are 
repressed whereas inhibitory channels, such as the GABA receptor, are activated. It is 
not completely known whether these effects are mediated through direct allosteric 
interaction with the receptors, or via a mechanism involving perturbation of membrane 
fluidity. Homology models of the a4b2 Nicotinic and b2a1g2 GABA receptors were 
constructed based on the torpedo neuromuscular-like Nicotinic receptor structure. 
Docking of anesthetics to the transmembrane domains appears to confirm the existence 
of a non-specific anesthetic binding site in this area, in accordance with experimental 
data. Multiple molecular dynamics simulations attempt to explain how anesthetic binding 
to the se channels affect their functionality.  

 
MEDI 288 The mechanism of K+ ion pumping and double gating elucidated by 
simulations and mutagenesis experiments on the gastric H,K-ATPase  
Richard James Law1, Keith Munson2, George Sachs2, and Felice C Lightstone1. (1) 
Chemistry, Materials & Life Sciences Directorate, Lawrence Livermore National 
Laboratory, 7000, East Ave, Livermore, CA 94550, Fax: 858-534-4974, rlaw@llnl.gov, 
(2) Laboratory of Membrane Biology, David Geffen School of Medicine, UCLA  

The gastric H,K-ATPase is an electroneutral pump that moves protons into the gastric 
lumen, and potassium ions back into the parietal cell cytoplasm. The mechanistic 
description of any pump must define how the transferred species is trapped at the high 
concentration side of the membrane. Such a trapping mechanism requires at least two 
gates, and an intermediate occlusion site for the ions, to be defined. Here we describe 
simulations and mutagenesis results that define these pump features and explain the 
mechanism of K+ ion pumping by this protein.  

 
MEDI 289 Synthesis and initial evaluation of novel dipyridyl derivatives as 
potential radioligands for imaging of the nicotinic acetylcholine receptors by 
positron-emission tomography (PET)  
Yongjun Gao, Hayden T. Ravert, Daniel P. Holt, John Hilton, Chris Endres, Mohab 
Alexander, Anil Kumar, Martin G. Pomper, Arman Rahmim, Hiroto Kuwabara, Dean F. 
Wong, Robert F. Dannals, and Andrew G. Horti, Department of Radiology, Johns 
Hopkins University School of Medicine, 720 Rutland Avenue, Baltimore, MD 21205, 
Fax: 410-614-0111, ygao5@jhmi.edu  

Nicotinic acetylcholine receptors (nAChRs) are neurotransmitter-gated ion channels 
comprised of combinations of one or more α and β subunits, with different subunit 
combinations defining different receptor subtypes with distinct physical and 
pharmacological properties. The most abundant subtype of cerebral nicotinic 
acetylcholine receptors, α4β2-nAChR, plays an important role in various brain functions 



and pathological states, including Alzheimer's disease (AD), Parkinson's disease (PD), 
pain, tobacco dependency, schizophrenia, anxiety, and depression. To develop PET 
ligands with improved properties for imaging α4β2-nAChR, a series of dipyridyl 
derivatives was synthesized. The inhibition α4β2-nAChR binding affinity (Ki) of the 
series was in the range of 14 pM to 112 pM whereas lipophilicity values (logD7.4) were 
0.5 to 1.5. The best compounds of this series were radiolabeled with positron-emitting 
isotopes C-11 and F-18 and evaluated in animals. Structure-binding affinity 
relationships of the series and PET imaging properties will be presented.  

   

 
MEDI 290 Subtype-selective agonists binding with a4b2 and a7 nicotinic 
acetylcholine receptors: From microscopic binding to phenomenological binding 
affinity  
Chang-Guo Zhan, Department of Pharmaceutical Sciences, College of Pharmacy, 
University of Kentucky, 725 Rose Street, Lexington, KY 40536, Fax: 859-323-3575, 
zhan@uky.edu  

A variety of molecular modeling, molecular docking, molecular dynamics simulation, and 
first-principles electronic structure calculations were performed to study how the a4b2 
and a7 nicotinic acetylcholine receptors (nAChRs, members in a superfamily of ligand-
gated ion channels) bind with different species of representative agonists, each of which 
are distinguished by different free bases and protonation states. The combined use of 
the calculated results allows the quantitation of equilibrium concentration distributions of 
the free ligand species and the corresponding microscopic ligand-receptor binding 
species, their pH-dependence, and their contributions to the phenomenological binding 
affinity. The predicted equilibrium concentration distributions, pKa values, absolute 
phenomenological binding affinities and their pH-dependence are all in good agreement 
with available experimental data, suggesting that the computational strategy from the 
microscopic binding species and affinities to the phenomenological binding affinity is 
reliable for studying nAChR-ligand binding. The general computational strategy of the 
"from-microscopic-to-phenomenological binding" approach [1] has been used to further 
study subtype-selective binding of 14 representative agonists with a4b2 and a7 nicotinic 
acetylcholine receptors (nAChRs) and the key factors affecting the subtype-selectivity 
have been identified [2]. The fundamental insights obtained in the present study should 
be valuable for future rational design of potential therapeutic agents targeted to specific 
nAChR subtypes.  

References: [1] Huang, X.; Zheng, F.; Crooks, P. A.; Dwoskin, L. P.; Zhan, C.-G. 
"Modeling multiple species of nicotine and deschloroepibatidine interacting with a4b2 
nicotinic acetylcholine receptor: from microscopic binding to phenomenological binding 
affinity", J. Am. Chem. Soc. 2005, 127, 14401-14414. [2] Huang, X.; Zheng, F.; Chen, 
X.; Crooks, P. A.; Dwoskin, L. P.; Zhan, C.-G. "Modeling subtype-selective agonists 
binding with a4b2 and a7 nicotinic acetylcholine receptors: effects of local binding and 
long-range electrostatic interactions", J. Med. Chem. 2006, in press. 

 



MEDI 291 PEG-ligand analogs for nicotinic acetylcholine receptors  
Bradley A. Scates, Nicholas J. Theising, Thomas G. Baker, Benjamin C. Chastain, 
Kaoru Tominaga, Brandon T. Elliott, and Richard W. Fitch, Department of Chemistry, 
Indiana State University, 600 Chestnut Street, Science S32, Terre Haute, IN 47809, 
Fax: 812-237-2232, bscates@isugw.indstate.edu  

A series of polyethylene glycol (PEG) homologated ligands related to acetylcholine (1), 
acetyldimethylpiperazinium (2), and A-84543 (3) were synthesized and screened 
against nicotinic receptors in rat brain to determine their binding affinity for the nicotinic 
acetylcholine receptor as well as functional activity in cultured cell lines expressing 
nicotinic receptors.  Analogs varied in the number of ethylene glycol units (n = 1-6) 
comprising the ligand tether.  Synthesis of the analogues and the results of the 
biological screening will be reported.  

 

 
MEDI 292 Development of the first predictive pharmacophore models for sigma-1 
and sigma-2 receptor antagonists  
Nidhi Singh1, Christophe Mesangeau1, Sanju Narayanan1, Jamal Shaikh2, Rae R. 
Matsumoto3, and Christopher R. McCurdy4. (1) Department of Medicinal Chemistry and 
Laboratory for Applied Drug Design and Synthesis, University of Mississippi, 417 Faser 
Hall, University, MS 38677, Fax: 662-915-5638, nidhi@olemiss.edu, (2) Department of 
Pharmacology, School of Pharmacy, (3) Department of Pharmacology, School of 
Pharmacy, Research Institute of Pharmaceutical Sciences, (4) Department of Medicinal 
Chemistry and Laboratory for Applied Drug Design and Synthesis, RIPS, University of 
Mississippi  

Sigma receptors are associated with various central nervous system disorders like 
schizophrenia, regulation of motor behavior, convulsions, anxiety, and the 
psychostimulant effects of drugs of abuse. At least two different types of sigma (sigma-1 
and sigma-2) receptors have been identified. In an effort to further understand the basis 
for the activity and selectivity of ligands of one subtype over the other, the first chemical 
feature-based predictive pharmacophore models using HypoGen and/or HipHop 
algorithm in Catalyst software were developed. These models not only provide the 
pharmacophoric elements explaining the existing relations linking these subtypes 
(analogies as well as differences between the pharmacophores) but also serve as 
predictive tools for estimating biological activity of virtual compounds designed on the 
basis of structure-activity relationships.  

 
MEDI 293 Preparation of piperazine derivatives as 5-HT7 receptor active agents  
Hea-Young Park Choo1, Ae Nim Pae2, Hyewhon Rhim3, and Euna Yoo1. (1) School of 
Pharmacy, Ewha Womans University, Seoul 120-750, South Korea, Fax: 82-2-3277-



2851, hypark@ewha.ac.kr, (2) Life Sciences Division, Korea Institute of Science and 
Technology, (3) Life Sciences Division, Korea Institute of Science & Technology  

The serotoninergic system is known to modulate mood, emotion, sleep and appetite. It 
is also implicated in the control of numerous behavioral and physiological functions. Out 
of the fourteen serotonine receptor subtypes which have been reported to date, the HT7 
subtype is the most recently discovered one, even though the role in both CNS and 
periphery has not been fully clarified. Biochemical and neuroanatomical studies have 
suggested that the HT7 receptors must have a role in smooth muscle relaxation, 
vasorelaxation, control of circadian rhythms, depression, and possibly psychosis.  

Recently, some selective 5-HT7 receptor antagonists such as SB-269970 and DR 4004 
were discovered from the high throughput screening of compound libraries. Since SB-
269970 showed high antagonistic activity and selectivity on HT7 receptor, we designed 
and synthesized a number of piperazine derivertives based on the structure of SB-
269970. 1-(Substituted phenyl) piperazines were reacted with 1-bromo-3-chloropropane 
to give 1-(3-chloro-propyl)-4-(substituted phenyl) piperazine. The resulting compounds 
were further reacted with 4-methoxybenzenesulfonamide, and 4-methoxy-N-[3-(4-
substituted phenyl-piperazine-1-yl)propyl]benzenesulfonamides were obtained. The 
IC50 values of 5-HT7 receptor for antagonistic effect were 37 – 580 nM. The 
introduction of methoxy, fluoro, and trifluoro group on phenyl increased the activity. The 
methyl substituted analogues, 4-methoxy-N-[3-(4-substituted phenyl-piperazine-1-yl)1-
methylpropyl]benzenesulfonamides, were also obtained by the same synthetic method 
starting from tosylated 1,3-butanediol instead of 1-bromo-3-chloropropane. The activity 
for methyl substituted analogue was almost same as its strait chain congeners.  

 
MEDI 294 Identification of enantiomerically pure 5-HT6 receptor antagonists by 
chiral resolution  
Chul Min Park1, Sunhee Kang1, Wookyu Park2, Nosang Park1, and Churlmin Seong1. 
(1) CNS Research Team, Bioorganic Division, Korea Research Institute of Chemical 
Technology (KRICT), Daejeon 305-606, South Korea, Fax: 82-42-861-1291, 
cmsung@krict.re.kr, (2) Pharmaceutical Screening Research Team, Korea Research 
Institute of Chemical Technology (KRICT)  

The CNS localization of the 5-HT6 receptors and their affinity for CNS drugs have 
sparked considerable efforts to understand the role of this receptor in treatment of CNS 
disorder, including schizophrenia, depression and impaired learning and memory. In 
earlier reported data we have shown that novel classes of N-substituted-1H-quinoline-
2,4-diones have high binding affinity towards the 5-HT6 receptors. Chiral separations of 
racemic derivatives of N-substituted-1H-quinoline-2,4-diones are needed for examining 
the pharmacological properties of each enantiomer. We undertook the separation of the 
enantiomerically pure form by HPLC resolution using chiral stationary phase (CSP). A 
non-commercial Pirkle-type CSP bearing π-acidic and π-basic interaction sites was 
used. Herein we describe the preparation of chiral stationary phase (CSP) and the chiral 
separation of racemic N-substituted-1H-quinoline-2,4-diones.  

 



MEDI 295 trans-2,3-Dihydroxy-6a,7,8,12b-tetrahydro-6H-chromeno[3,4-
c]isoquinoline: A novel β-phenyl-dopamine template for D1 receptor activation  
Juan P. Cueva, Benjamin R. Chemel, David E. Nichols, and Val J. Watts, Department 
of Medicinal Chemistry and Molecular Pharmacology, Purdue University, 375 Stadium 
Mall Drive, West Lafayette, IN 47907-2091, jpcueva@pharmacy.purdue.edu  

The development of D1 selective agonists as neuropharmacological tools has aided the 
elucidation of the functions of the D1 receptor subtype and has demonstrated their 
potential in the treatment of Parkinson's disease and schizophrenia. Utilizing the β-
phenyl-dopamine pharmacophore as a predictive model in the design of D1 selective 
ligands, we have produced a new chemical template capable of achieving 
unprecedented D1-like vs. D2-like selectivity and full agonistic activity. This compound, 
which we have named doxanthrine, is an oxygen-containing bioisostere of 
dihydrexidine. Its synthesis is based on a key conjugate addition of a Grignard reagent 
to a nitroalkene, which establishes the desired stereochemistry. Analysis of its structure 
and conformation provides opportunities to identify key residues involved in the 
differential ligand-receptor interactions that give rise to isoform selectivity.  

 
MEDI 296 Further structure activity relationship (SAR) study of novel hybrid 7-{[2-
(4-Phenyl-piperazin-1-yl)-ethyl]-propyl-amino}-5,6,7,8-tetrahydro-naphthalen-2-ol 
analogs focusing on modification of the N-aromatic moiety: Development of a 
highly potent and selective lead molecule for the D3 dopamine receptor  
Balaram Ghosh1, Juan Zhen2, Maarten Reith2, and Aloke Dutta1. (1) Department of 
Pharmaceutical Sciences, Wayne State University, 259 Mack Avenue, Detroit, MI 
48201, Fax: 313-577-2033, bghosh@wayne.edu, (2) Department of Psychiatry, New 
York University School of Medicine  

The loss of dopaminergic neurons in the substantia nigra pars compacta is the 
neuropahtological hallmark of Parkinson's disease. An interesting development in the 
use of dopamine agonists for the treatment of Parkinson's disease is that some of them 
may prove to be neuroprotective such as D3 receptor preferring agonists. It has been 
shown that selective D3 receptor agonists can provide neuroprotection in Parkinson's 
disease by inducing brain derived neurotrophic factors (BDNF). In our previous 
communication, we described the development of a series of hybrid molecules for D2 
and D3 receptors that showed high agonist potency by combining pharmacophoric 
elements of aminotetraline and piperazine molecular fragments derived from known 
dopamine receptor agonist and antagonist molecules. Those hybrid molecules exhibited 
selective affinity toward D3 receptors in binding as well as functional assays. In our 
present SAR study, we have developed a series of novel analogs following our hybrid 
structure strategy. In these molecules, we specifically introduced various accessory 
binding sites in our molecules which lead to the discovery of highly potent and selective 
molecules for D3 receptor. More specifically, structural modifications were made in the 
aromatic moiety connected to the piperazine ring. Compounds were characterized both 
in the in vitro binding and functional assays. Synthesis and in vitro binding and 
functional characterization will be presented. This work is supported by NS047198.  

 



MEDI 297 Design, structure activity relationships and biological evaluation of 
novel D3 receptor preferring agonists: A potential neuroprotective treatment for 
Parkinson's disease  
Swati Biswas1, Suhong Zhang1, Fernando Fernandez1, Juan Zhen2, Maarten Reith2, 
and Aloke Dutta1. (1) Department of Pharmaceutical Sciences, Wayne State University, 
259 Mack Avenue, Detroit, MI 48201, Fax: 313-577-2033, swati@wayne.edu, (2) 
Department of Psychiatry, New York University School of Medicine  

Dopamine D3 receptor represents a potential novel target for development of drugs to 
alleviate symptoms in various neuropsychiatric and neurological disorders such as 
Schizophrenia, Parkinson's disease, drugs of abuse etc. Several experimental data 
suggest that D3 receptor agonists can provide neuroprotective effects in Parkinson's 
disease in addition to alleviating motor dysfunctions. Thus, a D3 selective agonist can 
provide an advantage over D2 agonist in terms of slowing the neurodegeneration 
process. In our earlier communications, we described the development of a series of 
hybrid molecules for D2 and D3 receptors by combining pharmacophoric elements of 
aminotetralin and piperazine molecular fragments derived from known dopamine 
receptor agonist and antagonist molecules. These hybrids exhibited selective affinity 
toward D3 receptor. In our present SAR study, we have explored contribution of 
catechol moiety, linker length and N-phenyl substitution in binding affinity and selectivity 
for the D3 receptor. Novel analogs were designed and synthesized based on the above 
structural requirements. Data from radioligand binding assays, mitogenesis functional 
assays and in vivo study with 6-hydroxy dopamine induced unilaterally lesioned rat 
model assays will be presented. This work is supported by grants from NINDS (NS 
047198).  

 
MEDI 298 Optimization of a hit molecule derived from virtual high throughput 
screening for metabotropic glutamate receptor (group III) agonist activity  
chelliah Selvam1, N Oueslati2, I Brabet2, C Goudet2, N Triballeau1, H-O. Bertrand3, J-P. 
Pin2, and F Acher1. (1) 1Laboratoire de Chimie et Biochimie Pharmacologiques et 
Toxicologiques, Université René Descartes-Paris V, , UMR8601-CNRS, 45 rue des 
Saints-Pères, Paris 75270, France, Fax: 0033142868387, selvam.chelliah@ext.univ-
paris5.fr, (2) UMR5203-CNRS, Institut de Génomique fonctionnelle, (3) Accelrys, Parc 
Club Orsay Université  

Glutamate is the major excitatory neurotransmitter in the central nervous system (CNS) 
and activates both ionotropic (iGluR) and metabotropic glutamate receptors (mGluR). 
The mGlu receptors are coupled to intracellular second messenger systems via G-
proteins and play a modulatory role in synaptic transmission. Currently eight subtypes of 
mGlu receptors are known and classified into three groups (I-III). Group III (mGlu 4, 6, 7 
and 8) receptors are mainly localised in the CNS with the exception of mGlu 6 which is 
found in the retina. Therefore, agents targeting group III mGlu receptors may have utility 
in a variety of CNS disorders including anxiety, Parkinson's disease, epilepsy and pain.  

This presentation will highlight the medicinal chemistry efforts towards the optimization 
of a hit molecule discovered by virtual high throughput screening (vHTS) of the mGlu4 
receptor binding domain. During the investigation of structure activity relationship, 
number of phosphinates, phosphonates, phosphinic heterocycles and phosphinic 



pseudopeptides have been synthesized and tested for their agonist activity at mGlu1-8 
receptors transiently expressed in HEK-293 cells. Optimization of the initial vHTS hit 
(EC50= 24.2 µM at mGlu4R) led to a set of highly potent group III receptor agonists with 
EC50 values in the 100-600nM range. Details of the synthesis and hit optimization will 
be disclosed (PCT/FR2006/002344). Selected compounds are now being tested on 
native receptors and will be evaluated in animal models of the Parkinson disease, 
anxiety or pain.  

 
MEDI 299 Synthesis of subtype selective ligands for alpha 5-containing 
GABAA/Bz receptors to treat memory deficits  
Terry Clayton, Department of Chemistry, University of Wisconsin-Milwaukee, 3210 N. 
Cramer St., Milwaukee, WI 53211, tclayton@uwm.edu  

The ƒ×-aminobutyric acidA/benzodiazepine receptor (GABAA/BzR)-complex is the 
major inhibitory neurotransmitter system in the central nervous system (CNS). It has 
been proposed that the GABAA/BzR chloride channel is a pentameric protein polymer 
principally constructed from subunits. A total of 21 subunitshave been cloned and 
sequenced from the mammalian CNS. Studies in molecular cloning have shown that at 
least 1 alpha, 1 beta and 1 gamma subunits are required to construct a fully functional 
recombinant GABAA/BzR chloride channel which mimics the biological, 
electrophysiological and pharmacological properties of a native GABAA/ BzR chloride 
channel. The distribution of various subunits in the brain was found to be distinct and 
regionally overlapping. From the recent work of Dr. Harry L. June it was demonstrated 
that RY024, the selective alpha 5 ligand, is capable of antagonizing the reinforcing, 
motor impairing, and sedative effects of EtOH in Long-Evans rats. Due to the biological 
properites of RY024, its dimer was synthesized, XLi093.The synthesis and in vitro 
affinity of the a5b3g2 (a5) subtype selective BzR/GABAA antagonist XLi093 is 
described below. Xli093 will act as a lead compound for the synthesis of compounds 
designed to treat memory deficits.  

 
MEDI 300 Development of cyclopropylcarboxamide bradykinin B1 receptor 
antagonists with modified biphenyl motifs  
Ronald K. Chang1, Christina Ng Di Marco1, Kathy L. Murphy2, Richard W. Ransom2, 
Duane R. Reiss3, Cuyue Tang4, Thomayant Prueksaritanont5, Douglas J. Pettibone2, 
Mark G. Bock6, and Scott D. Kuduk1. (1) Department of Medicinal Chemistry, Merck & 
Co., Inc, WP14-3, Sumneytown Pike, Post Office Box 4, West Point, PA 19486, 
ronald_chang@merck.com, (2) Neuroscience Drug Discovery, Merck Research 
Laboratories, (3) Department of Neuroscience, Merck & Co., Inc, (4) Drug Metabolism, 
Merck Research Laboratories, (5) Department of Drug Metabolism, Merck Research 
Laboratories, (6) Department of Medicinal Chemistry, Merck Research Laboratories  

Bradykinin B1 receptor antagonists embody a new method for the treatment of chronic 
pain and inflammation. Human bradykinin B1 receptors are expressed at high levels in 
injured tissue and are constitutively expressed in the central nervous system, implying a 
therapeutic potential for a central mode of action for mediating chronic pain and 
inflammation. We disclose a variety of aminocyclopropane carboxamide analogs as 
small-molecule, non-peptide bradykinin B1 receptor antagonists. SAR studies focused 



on improving receptor affinity, physical properties and pharmacokinetics via installation 
of a pyridine nitrogen in the B-ring and modification of the halogen substitution pattern 
and methyl ester surrogates on the C-ring.  

 

 
MEDI 301 2-Aminobenzophenones as a novel class of BK-1 antagonists  
Dai-Shi Su, Medicinal Chemistry Department, Merck & Co., Inc, P O Box 4, WP14-3, 
West Point, PA 19486, Fax: 215-652-3971, daishi_su@merck.com  

Bradykinin (BK) plays an important role in the pathophysiological processes 
accompanying pain and inflammation. Selective bradykinin B1 receptor antagonists 
have been shown to be antinociceptive in animal models and could be novel therapeutic 
agents for the treatment of pain and inflammation. Elucidation of the structure activity 
relationships of the structurally novel HTS lead compound 1 provided potent and 
selective BK1 antagonists. The synthesis, SAR optimization, and pharmacokinetic 
profiles of these compounds will be presented.  

 
MEDI 302 Design and synthesis of stereoenantiomeric benzodiazepine receptor 
ligands  
Shengming Huang1, Miroslav Savic2, Roman Furtmüller3, Angela Duke4, Terry Clayton1, 
Werner Sieghart3, James k. Rowlett4, and James M. Cook5. (1) Department of 
Chemistry, University of Wisconsin-Milwaukee, 3210 N Cramer St, Chem Bldg 144, 
Milwaukee, WI 53211, Fax: 414-229-5530, shuang@uwm.edu, (2) Department of 
Pharmacology, Faculty of Pharmacy, University of Belgrade, (3) Center for Brain 
Research, Medical University Vienna, (4) New England Primate Research Center, 
Harvard Medical School, (5) Department of Chemistry and Biochemistry, University of 
Wisconsin-Milwaukee, 3210 N. Cramer Street, Milwaukee, WI 53211, 
capncook@uwm.edu  

The design and synthesis of asymmetric benzodiazepine receptor ligands is important 
in the study of the stereoselectivity of benzodiazepine receptor binding site in order to 
develop subtype selective agents. Based on molecular modeling and current anxiolytic 
medicines in the clinic such as diazepam (Valium), triazolam (Halcion) etc, a new series 
of optically active ligands were designed and synthesized. Their structure-activity 
relationships (SAR) will be discussed. Both the efficacy at different BzR subtypes 
expressed in Xenopus oocytes and the results of animal behavioral experiments will be 
presented.  



 
MEDI 303 Computational approaches to the prediction of blood-brain barrier 
permeability: Comparative analysis of CNS drugs vs. the secretase inhibitors for 
Alzheimer's disease  
Gilbert M. Rishton1, Kristen LaBonte1, Antony J. Williams2, Karim Kassam2, and 
Eduard Kolovanov2. (1) CSUCI Chemistry Department, Channel Islands Alzheimer's 
Institute, Science Building, One University Drive, Camarillo, CA 93012, 
gilbert.rishton@csuci.edu, (2) ACD Labs, Advanced Chemistry Development, Inc  

Blood-brain barrier (BBB) permeability is a vitally important property consideration in the 
evaluation of central nervous system (CNS) drug candidates. Given the labor intensive 
nature of the in vivo methods used to determine brain exposure, and the compound 
requirement of the in vitro methods of measuring membrane permeability, fully 
computational methods to predict blood-brain barrier penetration are an appealing 
analytical option. To be effective tools for medicinal chemistry, computational methods 
to predict potential ability to penetrate the BBB need to be rapid and operate in batch 
mode in order to analyze large compound collections and to perform virtual screening of 
proposed analogue sets pre-synthesis. We have developed such an algorithm for the 
prediction of BBB permeability of small molecules and applied this to the well-used 
central nervous system drugs and also to the secretase inhibitors that are in 
development for the treatment of Alzheimer's disease.  

 
MEDI 304 New aids for molecular chaperones in combating ß-amyloid formation  
Jason E. Gestwicki and Anjanette J. Turbiak, Department of Medicinal Chemistry, 
University of Michigan, Life Sciences Institute, Ann Arbor, MI 48109, Fax: 734-647-
8430, gestwick@umich.edu, koritnik@umich.edu  

One hallmark of Alzheimer's disease is the formation of ß-amyloid plaques that form 
from the aggregation of the proteolytic fragments of amyloid precursor protein, known 
as ß-amyloid peptides. Molecular chaperones, which are involved in many aspects of 
protein homeostasis, recognize misfolded peptides and may be capable of preventing 
this protein aggregation through favorable chaperone-polypeptide interactions. Thus, 
compounds that directly activate chaperones may have therapeutic potential. The 
polyamine natural products, spergualin and tresperimus, have been shown both to 
interact with the heat shock protein, hsp70 and to behave as promising 
immunosuppressive agents. Nonetheless, no work has been done previously to explore 
their potential use in preventing amyloid self-assembly. Here, we report a novel solid-
phase route to ß-amino acid-based analogs of tresperimus (shown below). Moreover, 
we present preliminary results from in vitro testing with a complement of molecular 
chaperones. Indeed, some of these analogs enhance the rate by which molecular 
chaperones refold denatured luciferase, and future work will explore the key structural 
requirements.  



 

 
MEDI 305 CNI-1493 inhibits Aß production and prevents plaque formation in an 
animal model of Alzheimet's disease  
Yousef Al-Abed1, Richard Dodel2, Bayan Aljabari1, Kathy Keyvani3, Philippe 
Marambaud4, Rakez Kayed5, Richard Glabe5, Nicole Goertz6, Susanne Schnell2, and 
Michael Bacher2. (1) Laboratory of Medicinal Chemistry, The Feinstein Institute for 
Medical Research, 350 Community Drive, Manhasset, NY 11030, yalabed@nshs.edu, 
(2) Department of Neurology, University of Marburg, (3) Institute of Neuropathology, 
University Hospital Munster, (4) Litwin-Zucker Research Center for the Study of 
Alzheimer's Disease and Memory Disorders, The Feinstein Institute for Medical 
Research, (5) Department of Molecular Biology and Biochemistry, University of 
California, (6) Department of Behavioural biology, University of Munster  

Alzheimer's disease (AD) is characterized by neuronal atrophy due to soluble Ab 
peptide "oligomers" and a microglial-mediated inflammatory response elicited by 
extensive amyloid deposition in the brain. Nonsteroidal anti-inflammatory drug treatment 
reduces AD risk, slows disease progression, and reduces microglial activation. In our 
screen, CNI-1493, an anti-inflammatory agent, was discovered to interfere with the Ab 
assembly as well as protecting neuronal cells from the toxic effect of soluble Ab 
oligomers. We next found that the treatment of 4-month-old TgCRND8 mice 
overexpressing human amyloid precursor protein (APP) with CNI-1493 for a treatment 
period of only 8 weeks resulted in the dramatic reduction of Aβ deposition. CNI-1493 
treatment resulted in 70% reduction of amyloid plaque area in the cortex and 87 % 
reduction in the hippocampus of these animals. In addition, CNI-1493 treatment resulted 
in a significant reduction in microglial activation in the TgCRND8 mice, as measured by 
F4/80 expression. Our in vitro analysis of CNI-1493 treatment on APP processing in an 
APP overexpressing cell line suggests a profound dose-dependent decrease of total Aβ 
accumulation. This effect appears to be completely unrelated from both the production 
of APP and changed β- or γ-secretase activities. This study identifies the anti-
inflammatory agent CNI-1493 as a very promising candidate for the treatment and 
prevention of AD in clinical trials.  

 
MEDI 306 Synthesis of small molecule gamma-secretase inhibitors for 
Alzheimer's disease  
Jun Pu1, Lynn Resnick1, Suzan Aschmies2, Kevin Atchison2, Joshua Berkowitz1, 
Thomas J. Caggiano1, Micheal Chlenov1, George Diamantidis1, Boyd Harrison1, Yun 
Hu2, Donna Huryn1, J. Steven Jacobsen2, Mei Jin2, Anthony Kreft1, Peimin Lu2, Robert 
Martone2, Koi M. Morris1, June Sonnenberg-Reines2, Dave Riddell2, Joan E. Sabalski1, 
Shaiu-Ching Sun2, Erik Wagner2, Elizabeth Wang2, Zheng Xu2, and Hua Zhou2. (1) 
Chemical and Screening Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543, 
puj@wyeth.com, (2) Discovery Neuroscience, Wyeth Research  



Alzheimer's disease (AD), a progressive neurodegenerative disorder, is the most 
common cause of dementia in the elderly. Blocking the production of beta-amyloids 40 
and 42 (Abeta40 and Abeta42) via gamma-secretase inhibition is a promising strategy 
for the treatment of AD. A series of small molecule heterocyclic gamma-secretase 
inhibitors (GSIs) have been identified (see figure). Two synthetic methods to obtain 
compounds of this series were devised. In the first method, the compounds were 
prepared in racemic form. The second method utilizes a "chiral pool" strategy, whereby 
the targeted compounds are obtained with excellent chiral purity. The synthesis and 
structure activity relationships of the heterocyclic GSIs will be discussed.  

 

 
MEDI 307 Hit-to-lead optimization of aminohydantoins as b-Secretase inhibitors  
Pawel Nowak1, Ann Aulabaugh1, Joan Chen1, Derek C. Cole1, Rajiv Chopra1, Rebecca 
Cowling1, Marilyn Dar1, John W. Ellingboe1, Kristi Y. Fan1, Baihua Hu1, Steve 
Jacobsen2, Minakshi Jani2, Guixan Jin1, Mei-Chu Lo1, Michael S. Malamas1, Eric S. 
Manas1, Rani Narasimhan1, Albert Robichaud1, Chantel Sabus1, Joseph R. Stock1, 
Mark Tischler1, Jim Turner2, Erik Wagner2, Ping Zhou1, and Jonathan Bard2. (1) 
Chemical and Screening Sciences, Wyeth Research, 401 N. Middletown Road, Pearl 
River, NY 10965, Fax: 845-602-3045, nowakp@wyeth.com, (2) Discovery 
Neuroscience, Wyeth Research  

Alzheimer's Disease (AD) is a progressive neurodegenerative disease that is the 
leading cause of dementia. A variety of genetic mutations have been uncovered which 
result in early onset AD, but these only account for less than 10% of AD cases, meaning 
the vast majority of cases are sporadic with the risk increasing with age. b-Amyloid 
plaques are one of the key hallmarks of AD and are formed by aggregation of amyloid 
fibrils, which in turn are formed from the neurotoxic amyloid b-peptide (b-amyloid, Ab). 
Sequential proteolytic cleavage of amyloid precursor protein (APP) by b-secretase 
(BACE1) and g-secretase liberates soluble Ab. Thus agents that inhibit BACE1 may 
decrease levels of Ab, and have therapeutic benefit in AD.  

2-Amino-3-methyl-5,5-diphenylhydantoin was identified as weak (micromolar) inhibitor 
of BACE1 in which the aminohydantoin ring has been shown by x-ray crystal studies to 
form key H-bonding interactions with Asp32 and Asp228 in the catalytic site of BACE1. 
This poster will describe the binding mode and lead optimization using structure-based 
combinatorial libraries leading to improved interactions with the S1 and S2' pockets as 
well as extension from the S1 into S3 pocket, and resulting in compounds having 
nanomolar inhibition of BACE1.  

 
 
 



MEDI 308 Carbocyclic substituted aminohydantoins as BACE1 inhibitors  
Jim Erdei1, Iwan Gunawan1, Michael S. Malamas1, Pawel Novak1, Jim Turner2, Albert 
J. Robichaud1, Jonanthan Bard3, Yun Hu4, Erik Wagner2, Li Di1, Kristi Fan1, Rajiv 
Chopra5, Aram Oganesian6, and Christine Huselton6. (1) Chemical and Screening 
Sciences, Wyeth Research, CN 8000, Prineton, NJ 08543, erdeij@wyeth.com, (2) 
Discovery Neuroscience, Wyeth Research, (3) Department of Neuroscience, Wyeth 
Research, (4) Amgen, (5) Novartis, (6) Drug Safety & Metabolism, Wyeth Research  

Alzheimer's Disease (AD) affects an estimated greater than four million people in the 
U.S. It's symptoms are a decline in cognitive functions leading to dementia. Studies 
have indicated that inhibition of plaque residues resulting from the cleavage of the 
Amyloid Precursor Protein (APP) may slow down or eliminate the development of AD. 
Developing a potent orally active inhibitor of the Beta Amyloid Cleaving Enzyme 
(BACE1), an aspartic protease involved in the key sequence in the generation of AB 
plaque residues, is the focus of this research. WAC-547415, a diphenyl substituted 
aminohydantoin molecule, initially identified from high throughput screening, 
demonstrated weak potency in the in vitro FRET assay (IC50 = 3.5 uM) and poor 
selectivity vs the BACE2 enzyme. In an effort to improve both the potency and 
selectivity of this compound, we have found that substitution of one of the phenyl groups 
with cycloalkyl groups affords the desired outcome. Furthermore, bulky carbocyclic 
groups appear to more favorably fill the hydrophobic S1 sub-pocket resulting in 
increased binding affinity. Additionally, improvements in potency and selectivity can be 
achieved by substitutions at the second phenyl group that sits in the S2' region of the 
binding pocket. These and other SAR studies will be the focus of this report.  

 
MEDI 309 Piperidinyl-2-aminohydantoin derivatives for the inhibition of beta-
secretase  
Yinfa Yan1, Ping Zhou1, Michael S. Malamas1, Yanfang Li1, Suzan Aschmies2, 
Jonathan Bard3, Ronald C. Bernotas1, R. Chopra1, Thomas Comery3, Kristi Yi Fan1, Yun 
Hu2, Aram Oganesian4, Jim Turner3, Erik Wagner3, Zheng Wang5, Peter Reinhart3, and 
Albert J. Robichaud1. (1) Chemical and Screening Sciences, Wyeth Research, CN 
8000, Princeton, NJ 08543, Fax: 732-274-4505, yany1@wyeth.com, (2) Discovery 
Neuroscience, Wyeth Research, (3) Neuroscience, Wyeth Research, (4) Drug Safety & 
Metabolism, Wyeth Research, (5) Chemical &Screening Sciences, Wyeth Research  

β-Amyloid deposits and neurofibrillary tangles are two major pathologic hallmarks 
associated with Alzheimer's Disease (AD). β-Amyloid deposits are predominately an 
aggregate of Aβ peptide, which is a product of the proteolysis of amyloid precursor 
protein (APP). Aβ peptide is generated in response to the sequential cleavage of APP at 
the C-terminus by γ-secretase, and at the N-terminus by β-secretase (BACE). Inhibition 
of secretases responsible for Aβ formation may stop or slow AD progression by 
preventing its production. In this presentation we report novel piperidinyl-2-
aminohydantoins as BACE inhibitors. Several compounds have proved to be potent in a 
FRET-based cleavage assay and also shown good pharmacokinetics properties 
(stability and bioavailability). X-ray structures have shown that the aminohydantoin 
molecule fits into the BACE1 binding pocket to interact with two aspartic acids in the 
catalytic domain. The SAR of the S2' sub-pocket will be addressed in this presentation.  



 
MEDI 310 Fragment based lead generation approaches for inhibitors of beta-
secretase: Development of a novel series of dihydroisocytosine-based inhibitors  
Jeffrey S. Albert1, Philip D Edwards1, Donald Andisik1, James B Campbell1, Robin 
Carr2, Gianni Chessari2, Miles S. Congreve2, Gerard M Koether1, Russ C Mauger1, 
Christopher W. Murray2, Sahil Patel2, and Mark A. Sylvester1. (1) CNS Discovery 
Research, AstraZeneca Pharmaceuticals, 1800 Concord Pike, PO Box 15437, 
Wilmington, DE 19850-5437, jeffrey.albert@astrazeneca.com, (2) Astex Therapeutics  

Fragment based approaches to medicinal chemistry lead generation rely on identifying 
small fragments that contain minimal functionality for binding to the target of interest. 
We have applied this approach to identify leads for inhibitors of beta-secretase (BACE), 
an aspartyl protease and a leading target for the development of therapies to treat 
Alzheimer's disease. We had identified small fragments that selectively bound to BACE 
with weak affinity (1-5 mM). Using a combination of database mining, NMR 
spectroscopy, crystallography, and molecular modeling we have discovered a novel 
series of dihydroisocytosine-based inhibitors with affinities <100 nM.  

 
MEDI 311 Fragment based lead generation approaches for inhibitors of beta-
secretase: Development of a novel series of isocytosine-based inhibitors  
Jeffrey S. Albert1, Philip D Edwards1, Donald Andisik1, James B Campbell1, Miles S. 
Congreve2, Robin Carr2, Gianni Chessari2, Fredrik Edfeldt3, Rugter HA Folmer3, Gerard 
M Koether1, Karin Kolmodin3, Christopher W. Murray2, Lise-Lotte Olsson3, Sahil Patel2, 
and Tony DeBeer3. (1) CNS Discovery Research, AstraZeneca Pharmaceuticals, 1800 
Concord Pike, PO Box 15437, Wilmington, DE 19850-5437, 
jeffrey.albert@astrazeneca.com, (2) Astex Therapeutics, (3) Structural Chemistry 
Laboratory, AstraZeneca Pharmaceuticals  

Fragment based approaches to medicinal chemistry lead generation rely on identifying 
small fragments that contain minimal functionality for binding to the target of interest. 
We have applied this approach to identify leads for inhibitors of beta-secretase (BACE), 
an aspartyl protease and a leading target for the development of therapies to treat 
Alzheimer's disease. Using NMR spectroscopy we identified small fragments that 
selectively bound to BACE; affinities were 1-5 mM. Guided by X-ray crystallography, 
these initial hits were optimized to afford a lead series with affinities in the range of 1-5 
uM.  

 
MEDI 312 Synthesis of bifunctional small molecules for imaging β-amyloid 
aggregation  
Ayele H Negussie1, Adeniyi O Akinola1, Selena Fung1, King C Li2, and Narasimhan S 
Danthi1. (1) Molecular Imaging Laboratory, Clinical Center, National Institutes of Health, 
Bethesda, MD 20892, Fax: 3014352714, negussiea@cc.nih.gov, (2) Department of 
Radiology, The Methodist Hospital  

Protein aggregation is an important cause of numerous neurodegenerative diseases. 
Inhibiting the protein aggregation with small molecules is difficult due to the fact that 
protein surfaces are large and small molecules usually have low binding affinities to the 



large surfaces of proteins. Recently, it has been reported that small bifunctional 
molecules are able to sterically block protein aggregation by recruiting chaperones. 
Here we report an imaging probe we developed for the recruitment of Chaperone to 
image β-Amyloid aggregation. The synthesis of the bifunctional imaging probe 1 and the 
respective control compounds will be discussed.  

 

 
MEDI 313 Substituted biaryl imidazoles, oxazoles and thiazoles as sodium 
channel blockers  
S. Tyagarajan1, B. Zhou1, W. H. Parsons1, M. H. Fisher1, M. J. Wyvratt1, K. A. Lyons1, 
T. Klatt1, X. Li1, S. Kumar2, B. Williams3, J. Felix3, B. T. Priest3, R. M. Brochu3, V. 
Warren3, M. S. Smith3, M. Garcia3, G. J. Kaczorowski3, W. J. Martin4, C. Abbadie4, E. 
McGowan4, N. Jochnowitz4, and P. K. Chakravarty1. (1) Department of Medicinal 
Chemistry, Merck Research Laboratories, P.O.Box 2000, Rahway, NJ 07065, Fax: 732-
594-5350, sriram_tyagarajan@merck.com, (2) Department of Drug Metabolism, Merck 
Research Laboratories, (3) Department of Ion Channels, Merck Research Laboratories, 
(4) Department of Pharmacology, Merck Research Laboratories  

Voltage-gated sodium channels have been shown to play a critical role in neuropathic 
pain. While existing sodium channel blockers including Phenytoin and Mexiletine have 
been used in treating conditions of neuropathic pain in human, the lack of potency and 
the off-target activity in these drugs limit their usefulness.  

With a goal to develop potent peripherally active sodium channel blockers, a series of 
low molecular weight biaryl substituted imidazoles, oxazoles and thiazole carboxamides 
were identified with good in-vitro and in-vivo potency. This presentation will describe the 
synthesis, SAR and efficacy of these biaryl substituted heterocycles in various in-vivo 
animal models.  

 
 
 
 



MEDI 314 Substituted biaryl pyrazoles as sodium channel blockers  
S. Tyagarajan1, B. Zhou1, B. Taylor1, W. H. Parsons1, M. H. Fisher1, M. J. Wyvratt1, K. 
A. Lyons1, T. Klatt1, X. Li1, S. Kumar2, B. Williams3, J. Felix3, B. T. Priest3, R. M. 
Brochu3, V. Warren3, M. Smith3, M. Garcia3, G. J. Kaczorowski3, W. J. Martin4, C. 
Abbadie4, E. McGowan4, N. Jochnowitz4, and P. K. Chakravarty1. (1) Department of 
Medicinal Chemistry, Merck Research Laboratories, P.O.Box 2000, Rahway, NJ 07065, 
Fax: 732-594-5350, sriram_tyagarajan@merck.com, (2) Department of Drug 
Metabolism, Merck Research Laboratories, (3) Department of Ion Channels, Merck 
Research Laboratories, (4) Department of Pharmacology, Merck Research Laboratories  

Neuropathic pain arises from injury of the peripheral or central nervous system and 
persist long after the initial injury is healed. Currently there is a growing unmet medical 
need for treatment of neuropathic pain. Blockade of the voltage gated sodium channel 
offers a viable option for treatment of neuropathic pain. Of the several existing sodium 
channel blockers, the lack of potency and the off-target activity limits their usefulness for 
treatment of neuropathic pain.  

A series of low molecular weight substituted biaryl pyrazole carboxamides as active 
sodium channel blockers were identified with good in-vitro and in-vivo potency. This 
presentation will describe the synthesis, SAR and efficacy of these pyrazoles in various 
in-vivo animal models.  

 
MEDI 315 Synthesis of antagonists of acid sensing ion channels  
Zhuqing Liu1, Jon D. Rainier1, Ronald W Hughen2, and Alan R Light2. (1) Department 
of Chemistry, University of Utah, 315 So. 1400E, Salt lake City, UT 84112, 
zliu@chem.utah.edu, (2) Department of Anesthesiology, University of Utah  

Acid Sensing Ion Channels (ASICs) are a group of sodium-selective ion channels that 
are activated by low extracellular pH and have been implicated in the sensation of pain. 
This poster will describe the synthesis and properties of antagonists of ASICs.  

 
MEDI 316 Discovery and SAR of furan piperazines as sodium channel blockers 
for the treatment of neuropathic pain  
Irene Drizin1, Robert J. Gregg1, Marc J. C. Scanio1, Lei Shi1, Michael F. Gross2, Robert 
N. Atkinson3, James B. Thomas3, Matthew S. Johnson3, William A. Carroll1, Brian E 
Marron3, Mark L. Chapman2, Dong Liu2, Michael J. Krambis2, Char-Chang Shieh1, 
XuFeng Zhang1, Gricelda Hernandez1, Donna M. Gauvin1, Joseph P. Mikusa1, Chang 
Z. Zhu1, Shailen Joshi1, Prisca Honore1, Kennan C. Marsh1, Rosemary Roeloffs2, 
Stephen Werness2, Douglas S. Krafte2, Michael F. Jarvis1, Connie R. Faltynek1, and 
Michael E. Kort1. (1) Global Pharmaceutical Research and Development, Abbott 
Laboratories, 100 Abbott Park Rd, Abbott Park, IL 60064-6101, 
irene.drizin@abbott.com, (2) Icagen, Inc., 4222 Emperor Blvd., Durham, NC 27703, (3) 
Icagen, Inc  

Considerable evidence exists demonstrating that abnormal activity of voltage-gated 
sodium channels (VGSCs) in the peripheral nervous system plays a role in the 
pathophysiology of chronic pain. Therapeutic agents that block sodium channels, such 



as carbamazepine, lamotrigine, and mexiletine demonstrate clinical utility in treating 
neuropathic pain despite their relatively weak in vitro potency at the sodium channel 
subtypes. Nav1.8 (also known as PN3) is a tetrodotoxin-resistant (TTx-r) member of the 
VGSC family with highly localized expression on small diameter sensory neurons 
involved in the transmission of pain signals. This presentation will discuss the design, 
synthesis, and pharmacological characterization of a class of structurally distinct furan-
based sodium channel blockers with significantly enhanced in vitro activity at Nav1.8 
relative to the aforementioned clinical reference compounds and in vivo activity in 
rodent models of neuropathic pain.  

 
MEDI 317 Discovery and biological evaluation of 5-aryl-2-furfuramides, potent and 
selective blockers of the Nav1.8 sodium channel with efficacy in models of 
neuropathic pain  
Michael E. Kort1, Irene Drizin1, Robert J. Gregg1, Marc J. C. Scanio1, Lei Shi1, Michael 
F. Gross2, Robert N. Atkinson3, Matthew S. Johnson3, Gregory F. Pacofsky2, Matthew 
E. Secrest3, James B. Thomas3, William A. Carroll1, Brian E Marron3, Mark L. 
Chapman3, Michael J. Krambis2, Dong Liu2, Char-Chang Shieh1, XuFeng Zhang1, 
Gricelda Hernandez1, Joseph P. Mikusa1, Chengmin Zhong1, Shailen Joshi1, Prisca 
Honore1, Rosemarie Roeloffs2, Kennan C. Marsh1, Bernard P. Murray1, Jinrong Liu1, 
Stephen Werness2, Connie R. Faltynek1, Douglas S. Krafte2, and Michael F. Jarvis1. (1) 
Global Pharmaceutical Research and Development, Abbott Laboratories, 100 Abbott 
Park Rd, Abbott Park, IL 60064, michael.e.kort@abbott.com, (2) Icagen, Inc., 4222 
Emperor Blvd., Durham, NC 27703, (3) Icagen, Inc  

Nav1.8 (also known as PN3) is a tetrodotoxin-resistant (TTx-r) member of the voltage-
gated sodium channel (VGSC) family that is highly expressed on small diameter 
sensory neurons and has been implicated in the pathophysiology of inflammatory and 
neuropathic pain. It was envisioned that selective blockade of Nav1.8 might offer 
effective analgesia with a reduction in the adverse events typically associated with non-
selective VGSC blocking therapeutic agents. Herein we describe the preparation and 
characterization of a series of 5-substituted 2-furfuramides, which are potent blockers in 
vitro (IC50 <10 nM) of the human Nav1.8 channel in the inactivated state. Selected 
derivatives block tetrodotoxin-resistant sodium currents in rat DRG neurons with 
comparable potency, and display >100-fold selectivity versus human Nav1.2, Nav1.5 
(hH1), Nav1.7, and hERG channels. We further demonstrate that examples from this 
series produce significant antinociceptive activity in vivo in rodent models of neuropathic 
and inflammatory pain.  

 
MEDI 318 Improved synthesis of penciclovir  
Yan Deng, Hunan Key Laboratory of Green Packaging and Application of Biological 
Nanotechnology, Hunan University of Technology, Wenhua Lu 2, Zhuzhou 412008, 
China, Fax: 86-733-2182097, dy_dengyan@yahoo.com.cn, Nongyue He, State Key 
Laboratory of Bioelectronics, Southeast University, 210096 Nanjing, China, Fax: 86-25-
83790885, nyhe1958@163.com, and Song Li, Hunan Key Laboratory of Green 
Packaging and Application of Biological Nanotechnology, Zhuzhou Institute of 
Technology, Wenhua Lu, Zhuzhou 412008, China, Fax: 86-733-2182097, 
solisong@163.com  



Penciclovir, a kind of new antiviral drug, was synthesized by means of the regioselective 
alkylation of 2-amino-6-chloropurine with methyl 4-bromo-2,2-dicarbomethoxy-
butanoate as a pivotal step, followed by direct decarboxyl, reduction with NaBH4, acyl 
reaction, and hydrolyzation without separation of the products. The total yield was 
raised from less than 27% to about 33.1%. The structures of the target molecule were 
confirmed by mass spectra, elementary analysis, 1H-nuclear magnetic resonance and 
13C-nuclear magnetic resonance spectra. The process has the advantage of simplified 
after-operation and lower cost, so it may meet the requirements of industrial production.  

 
MEDI 319 SAR development of potent, selective pyridine-based blockers of the 
Nav1.8 (PN3) sodium channel  
Brian E Marron1, Robert N. Atkinson1, James B. Thomas1, Matthew S. Johnson1, 
Gregory J Pacofsky1, Matthew E. Secrest1, Lei Shi2, Michael E. Kort2, Irene Drizin2, 
Marc J. C. Scanio2, Robert J Gregg2, Mark A Matulenko2, Mark L. Chapman1, Dong 
Liu1, Michael J Krambis1, Xin Su1, Char-Chang Shieh2, XuFeng Zhang2, Gricelda 
Hernandez2, Shailen Joshi2, Prisca Honore2, Kennan C. Marsh2, Alison Knox2, 
Rosemarie Roeloffs1, Stephen Werness1, Michael F. Jarvis2, Connie R. Faltynek2, and 
Douglas S. Krafte1. (1) Icagen, Inc, 4222 Emperor Blvd., Durham, NC 27703, Fax: 919-
941-0813, bmarron@icagen.com, (2) Global Pharmaceutical Research and 
Development, Abbott Laboratories  

Non-selective inhibitors of voltage gated sodium channels VGSC), originally developed 
as local anesthetics, antidepressants, anticonvulsants, etc., are efficacious in many 
painful human neuropathies. However, these agents suffer from dose limiting side-
effects presumably due to their lack of selectivity. A growing body of evidence suggests 
that the peripherally expressed, tetrodotoxin resistant (TTXr), Nav1.8 (PN3, SCN10A) 
sodium channel plays a key role in certain pain states. It was envisioned that selective 
blockade of these channels might offer effective analgesia with a reduced side effect 
profile. In a related poster we describe the discovery of potent and selective pyridine 
based Nav1.8 blockers. Herein we describe SAR development and key structural 
features of this series to obtain potent (10-300 nM) blockers of Nav1.8 associated 
tetrodotoxin-resistant sodium currents in dissociated rat dorsal root ganglia (DRG) 
neurons that display >100-fold selectivity versus human Nav1.2, Nav1.5 (hH1) VGSC. 
In addition to their selectivity against gene family members, these compounds are 
selectivitve against the hERG potassium channel as well as a large panel of unrelated 
transmembrane receptors and ion channels. We also discuss the pharmacological 
characterization and activity in pain models for selected compounds.  

 
MEDI 320 The discovery of potent, selective pyridine-based blockers of the 
Nav1.8 (PN3) sodium channel  
Robert N. Atkinson1, James B Thomas1, Matthew S. Johnson1, Gregory J. Pacofsky1, 
Matthew E. Secrest1, Lei Shi2, Michael E. Kort2, Irene Drizin2, Robert J. Gregg2, Mark A. 
Matulenko2, Mark L. Chapman1, Dong Liu1, Michael J. Krambis1, Xin Su1, Char-Chang 
Shieh2, XuFeng Zhang2, Gricelda Hernandez2, Shailen Joshi2, Prisca Honore2, Kennan 
C. Marsh2, Alison Knox2, Rosemarie Roeloffs1, Stephen Werness1, Douglas S. Krafte1, 
Michael F. Jarvis2, Connie R. Faltynek2, and Brian E. Marron1. (1) Icagen, Inc, 4222 



Emperor Blvd., Durham, NC 27703, Fax: 919-941-0813, ratkinson@icagen.com, (2) 
Global Pharmaceutical Research and Development, Abbott Laboratories  

Non-selective blockers of voltage gated sodium channels (VGSC), originally developed 
as local anesthetics, antidepressants, anticonvulsants, etc., have shown efficacy in 
many painful human neuropathies. However, the clinical utility of these agents is often 
restricted by dose-limiting side effects, potentially related to their lack of selectivity 
across the VGSC family. A growing body of evidence suggests that the peripherally 
expressed, tetrodotoxin resistant (TTXr), Nav1.8 (PN3, SCN10A) sodium channel plays 
a key role in certain pain states. It was envisioned that selective blockade of Nav1.8 
might offer effective analgesia with a reduced side effect profile relative to non-selective 
VGSC blocking drugs. Herein we describe the discovery and initial SAR development of 
a series of selective pyridine based Nav1.8 blockers.  

 
MEDI 321 Potent, selective pyrazine-based blockers of the Nav1.8 (PN3) sodium 
channel  
Marc J. C. Scanio1, Lei Shi1, Michael E. Kort1, Irene Drizin1, Robert J. Gregg1, James 
B. Thomas2, Robert N. Atkinson2, Matthew S. Johnson2, Brian E Marron2, Mark L. 
Chapman3, Dong Liu3, Michael J. Krambis3, Xin Su3, Char-Chang Shieh1, XuFeng 
Zhang1, Gricelda Hernandez1, Shailen Joshi1, Prisca Honore1, Kennan C. Marsh1, 
Alison Knox1, Stephen Werness3, Douglas S. Krafte3, Michael F. Jarvis1, and Connie R. 
Faltynek1. (1) Global Pharmaceutical Research and Development, Abbott Laboratories, 
100 Abbott Park Rd, Abbott Park, IL 60064-6101, Fax: 847-935-5466, 
marc.scanio@abbott.com, (2) Icagen, Inc, (3) Icagen, Inc., 4222 Emperor Blvd., 
Durham, NC 27703  

Sodium channel blocking agents are effective in the treatment of various disease states. 
A growing body of evidence suggests that voltage-dependent, tetrodotoxin resistant 
(TTx-r) sodium channels, such as the peripherally expressed Nav1.8 (also known as 
PN3) channel, play a key role in neuropathic pain states. It was envisioned that 
selective blockade of these voltage-gated sodium channels (VGSC) might offer effective 
analgesia with reduced side effect liability typically associated with non-selective VGSC 
blocking drugs. The design, synthesis, and structure-activity relationships of a class of 
potent, selective pyrazine-based Nav1.8 blockers will be described.  

 

 
 
 
 
 



MEDI 322 Development of imidazopyridine Nav1 blockers for the treatment of 
neuropathic pain  
Scott B. Hoyt1, Clare London1, David J Gorin2, William H. Parsons3, Ann E. Weber4, 
Catherine Abbadie5, Richard M. Brochu6, John P Felix6, Maria L Garcia7, Nina 
Jochnowitz5, Bindhu V. Karanam8, Sanjeev Kumar9, Kathryn A. Lyons1, Xiaohua Li1, D. 
Euan MacIntyre5, Erin McGowan10, William J. Martin11, Birgit T. Priest6, McHardy M. 
Smith7, Vivien A. Warren6, Brande S. Williams6, Gregory J. Kaczorowski6, and Joseph 
L. Duffy12. (1) Department of Basic Chemistry, Merck & Co, PO Box 2000, RY123-236, 
Rahway, NJ 07065, Fax: 732-594-5350, scott_hoyt@merck.com, (2) Department of 
Chemistry, University of California - Berkeley, (3) Department of Medicinal Chemistry, 
Johnson & Johnson, (4) Department of Medicinal Chemistry, Merck Research 
Laboratories, (5) Department of Pharmacology, Merck Research Laboratories, (6) 
Department of Ion Channels, Merck Research Laboratories, (7) Department of Ion 
Channels, Merck Research Labs, (8) Department of Drug Metabolism, Merck & Co, (9) 
Department of Drug Metabolism, Merck Research Laboratories, (10) Department of 
Pharmacology, Merck & Co., Inc, (11) Department of Pharmacology, Theravance, Inc, 
(12) Department of Basic Chemistry, Merck & Co., Inc  

Neuropathic pain is a chronic, debilitating pain state that typically results from abnormal 
action potential firing in the PNS or CNS. Voltage-gated sodium channels (Nav1.x) play 
a critical role in both the initiation and propagation of action potentials, and there is 
much evidence implicating them as key constituents in pain signaling. The objective of 
this work is to develop potent Nav1 blockers for the treatment of neuropathic pain.  

Benzimidazole 1, the starting point for our studies, displayed good sodium channel 
block (hNav1.7 VIPR IC50 = 25 nM) but suffered from modest rat pharmacokinetics. A 
key structural change provided imidazopyridine 2, a potent sodium channel blocker with 
improved rat PK (F = 41%, Clp = 15 mL/min/kg, T1/2 = 1.1 h) and excellent oral efficacy 
in rat models of neuropathic and inflammatory pain. Attempts to further improve PK led 
to the discovery of 3, a compound that displayed greatly reduced clearance (rat PK: F = 
44%, Clp = 3 mL/min/kg, T1/2 = 1.8 h) and good efficacy in a rat model of neuropathic 
pain (SNL: 10 mpk PO; % reversal of allodynia at 2 h post-dose = 45%).  

 

 
 
 
 
 
 
 



MEDI 323 Polycyclic amine derivatives: The synthesis of triquinylamines as 
calcium modulators  
Lois-May Bezuidenhout1, Wilna Liebenberg2, Sarel F. Malan3, and Cornelis J. Van der 
Schyf1. (1) Department of Pharmaceutical Sciences, NEOUCOM, 4209 State Route 44, 
Rootstown, OH 44272, Fax: 330-325-5930, lbezuide@neoucom.edu, (2) Research 
Institute for Industrial Pharmacy, North-West University, (3) Department of 
Pharmaceutical Chemistry, North-West University  

Neurodegenerative diseases are characterized by progressive and irreversible loss of 
neurons from specific regions of the brain. Compromized calcium homeostasis within 
the central nervous system has been implicated as one of the major factors in the 
pathology underlying neurodegeneration. A series of derivatives of 
pentacyclo[5.4.0.02,6.03,10.05,9]undecane-8,11-dione was synthesized and evaluated 
by means of fluorescent calcium imaging and 45Ca2+ uptake in N2á and murine 
synaptosomes respectively to assess calcium flux in vitro. To obtain the desired parent 
tricyclo[6.3.0.02,6]undecane-4,9-diene-3,11-dione cis,syn,cis-triquinane system, flash 
vacuum pyrolysis was used. The parent compound underwent catalytic reduction, 
followed by treatment with a series of appropriate amines and metal hydride reduction 
to generate the compounds under study. The data indicate a clear structure-activity 
relationship within the current series of compounds.  

 
MEDI 324 Synthesis and SAR of heterocyclic KCNQ2 potassium channel 
modulators based on the 1,4-diaminobenzene template  
Andreas Ritzén1, Daniel R. Greve1, Nikolay A. Khanzhin2, Morten B. Nørgaard1, Mario 
Rottländer3, Tine B. Stensbøl4, Lena Tagmose5, Christian W. Tornøe3, and William P. 
Watson6. (1) Division of Medicinal Chemistry, H. Lundbeck A/S, Ottiliavej 9, DK-2500 
Valby, Denmark, (2) DIvision of Medicinal Chemistry, H. Lundbeck A/S, (3) Department 
of Early Lead Generation, H. Lundbeck A/S, (4) Division of Neurobiology, H. Lundbeck 
A/S, (5) Department of Computational Chemistry, H. Lundbeck A/S, (6) Corporate 
Licensing & Partnering, H. Lundbeck A/S  

Potassium channels formed by KCNQ2 and KCNQ3 subunits are conductors of the 
slowly depolarizing M-current, which regulates neuronal excitability. They are the 
biological targets of the anticonvulsant drug retigabine, currently in phase III clinical 
trials for the treatment of epilepsy. When the development of this compound was 
started, its action on these potassium channels was not known, and as a consequence, 
the structure-activity relationship (SAR) of this chemotype was unknown. Herein we 
show our optimization efforts towards activity at the KCNQ2 potassium channel. We 
found that significant gains in activity could be achieved by 1) replacing the 4-
fluorophenyl moiety with various heterocycles, in particular thiophenes and 
benzothiophenes (compound 1 is one example), and 2) replacing or substituting the 
aromatic amino groups. The SAR discovered as a result of these investigations will be 
presented, along with representative in vivo data.  



 

 
MEDI 325 Synthesis and SAR of trisubstituted anilines as novel KCNQ2 
potassium channel modulators  
Christian W. Tornøe1, Daniel R. Greve2, Nikolay A. Khanzhin3, Morten B. Nørgaard2, 
Andreas Ritzén2, Mario Rottländer1, Tine B. Stensbøl4, Lena Tagmose5, and William P. 
Watson6. (1) Department of Early Lead Generation, H. Lundbeck A/S, Ottiliavej 9, DK-
2500 Valby, Denmark, (2) Division of Medicinal Chemistry, H. Lundbeck A/S, (3) 
DIvision of Medicinal Chemistry, H. Lundbeck A/S, (4) Division of Neurobiology, H. 
Lundbeck A/S, (5) Department of Computational Chemistry, H. Lundbeck A/S, (6) 
Corporate Licensing & Partnering, H. Lundbeck A/S  

Potassium channels formed by KCNQ2 and KCNQ3 subunits, so-called M-currents, are 
the biological target of the anticonvulsive drug retigabine, currently in phase III clinical 
trials for the treatment of epilepsy. It possesses micromolar positive modulatory activity 
at the KCNQ2 potassium channel in vitro. Herein we show our optimisation efforts 
towards more potent and efficacious KCNQ2 potassium channel openers. We were able 
to identify trisubstituted anilines with up to 40-fold improvement of KCNQ2 activity (e.g. 
compound 1) and anticonvulsive activity of selected compounds will also be presented.  

 

 
MEDI 326 Synthesis and SAR of indolines as potent conformationally restricted 
KCNQ2 potassium channel openers  
Nikolay A. Khanzhin1, Daniel R. Greve2, Morten B. Nørgaard2, Andreas Ritzén2, Mario 
Rottländer3, Tine B. Stensbøl4, Lena Tagmose5, Christian W. Tornøe3, and William P. 
Watson6. (1) DIvision of Medicinal Chemistry, H. Lundbeck A/S, Ottiliavej 9, Valby 2500, 
Denmark, Fax: +45 36438237, (2) Division of Medicinal Chemistry, H. Lundbeck A/S, 
(3) Department of Early Lead Generation, H. Lundbeck A/S, (4) Division of 
Neurobiology, H. Lundbeck A/S, (5) Department of Computational Chemistry, H. 
Lundbeck A/S, (6) Corporate Licensing & Partnering, H. Lundbeck A/S  

Potassium channels formed by KCNQ2 and KCNQ3 subunits are the pharmacological 
targets of the anticonvulsive drug retigabine, currently in phase III clinical trials for the 



treatment of epilepsy. Retigabine posesses micromolar potency as an opener of the 
KCNQ2 potassium channels in vitro. Herein, we show our optimisation efforts towards 
more potent KCNQ2 potassium channel openers. We were able to identify 
conformationally restricted indolines with up to 100-fold improvement of KCNQ2 activity. 
Synthesis and in vitro structure-activity relationship (SAR) will be presented.  

 

 
MEDI 327 Synthesis and evaluation of new cathepsin D inhibitors containing 
substituted hydroxyethyl piperazine isosteres  
Priya Velusamy1, Darryl Driver1, Walter E. Godwin2, and Rose M. McConnell1. (1) 
Department of Chemistry, Western Illinois University, 214 Currens Hall, Macomb, IL 
61455, Fax: 309-298-2180, P-Velusamy@wiu.edu, (2) Math & Natural Sciences, 
University of AR-Monticello  

Cathepsin D is an aspartyl protease similar to the HIV-1 aspartyl protease in substrate 
specificity. Cathepsin D has emerged in recent years as a prognostic indicator in 
several types of carcinoma, including bladder cancer, colorectal cancer, breast cancer, 
and lung cancer. Also, cathepsin D has been associated with the development of 
Alzheimer's disease. Therefore, protease inhibitors can lead to the development of 
therapeutic agents for treatment of many types of carcinomas and Alzheimer's disease. 
Specific proteinase inhibitors could lead to the development of theraputic agents for 
treatment of many types of carcinomas. Described is the design and synthesis of 
inhibitors containing substituted hydroxyethyl piperazine isosteres. The synthetic 
compounds were evaluated as cathepsin D inhibitors by fluorometric assay using as 
substrate: Ac-Glu-Glu(Edans)-Lys-Pro-Ile-Cys-Phe-Phe-Arg-Leu-Gly-Lys(Methyl Red)-
Glu-NH2.  

 
MEDI 328 Full length zinc selective inhibitors of matrix metalloproteinase  
Faith E Jacobsen1, Cesar Augusto F. de Oliveira2, J Andrew McCammon3, and Seth 
M. Cohen1. (1) Department of Chemistry and Biochemistry, University of California, San 
Diego, 9500 Gilman Dr, La Jolla, CA 92093-0358, faithj@ucsd.edu, (2) Howard Hughes 
Medical Institute and Department of Chemistry and Biochemistry, University of 
California San Diego, (3) Howard Hughes Medical Institute and Department of 
Chemistry and Biochemistry and Department of Pharmacology, University of California, 
San Diego  

Matrix metalloproteinases (MMPs) are a class of metalloenzymes implicated in illnesses 
such as arthritis, heart disease, and inflammatory disease. Full length inhibitors for 
these enzymes have been synthesized using the zinc-binding group (ZBG) 2,2'-
dipicolylamine (J. Am. Chem. Soc., 128(10), 3156 -3157). Computational analysis has 



helped determine which backbones would yield the optimal inhibitor. These inhibitors 
have been synthesized and tested for inhibition in a variety of MMPs to give selectivity 
profiles. A structure activity relationship (SAR), as well as computational analysis, has 
been performed to identify the optimal linker and backbone. These inhibitors are 
selective for zinc enzymes over iron enzymes and provide insight into a new class of 
molecules that can be used for selective inhibition of a variety of zinc(II)-
metalloenzymes including histone deacetylase and anthrax lethal factor.  

 

 
MEDI 329 Design and synthesis of tryptophan butynyloxy carboxylate derivatives 
as TACE inhibitors  
Kaapjoo Park1, Jeremy I. Levin2, Alexis Aplasca2, Ariamala Gopalsamy2, John W. 
Ellingboe2, Yuhua Zhang3, LinHong Sun3, and Weixin Xu4. (1) Chemical & Screening 
Sciences, Wyeth Research, 401 N. Middletown Road, Pearl River, NY 10965, Fax: 845-
602-3045, ParkK3@wyeth.com, (2) Chemical and Screening Sciences, Wyeth 
Research, (3) Inflammation, Wyeth Research, (4) Structural Biology, Wyeth Research  

TACE (TNF-α converting enzyme, ADAM-17) is a zinc metalloprotease that cleaves 
membrane-bound TNF (pro-TNF) into soluble TNF. TNF-α is a major 
immunomodulatory and proinflammatory cytokine and the overproduction of TNF-α has 
been implicated in the etiology of rheumatoid arthritis, and Crohn's disease. The efficacy 
of biological agents such as Enbrel, a soluble TNF-α receptor, and Remicade, an anti-
TNF-α antibody in treating RA has led to the search for novel, orally active, and 
selective small molecule inhibitors of TACE for the treatment of this disease. To develop 
novel, potent and non-hydroxamate small molecule TACE inhibitors, a variety of 
tryptophan butynyloxy carboxylates were designed, synthesized, and evaluated. These 
compounds were prepared by the reaction of either readily available various 
tryptophans or from indoles with 4-butynyloxyphenyl sulfonyl chloride. Some of the 
tryptophan carboxylate derivatives were chiral compounds or N (indole)-substituted. 
Among the compounds synthesized and evaluated, 1 (chiral, 5-methyltryptophan 
derivative), 2 (chiral, 5-methoxytryptophan derivative) and 3 (D, N-p-
methoxybenzyltryptophan derivative) showed submicromolar activity in TACE FRET 
assay with IC50 = 139, 139 and 78 nM, respectively.  

 



 
MEDI 330 Synthesis and properties of cyclocystine subunits (CCS): Application to 
thioredoxin reductase and hepcidin  
Erik L. Ruggles1, Robert J. Hondal1, and P. Bruce Deker2. (1) Department of 
Biochemistry, University of Vermont, Given Building, 89 Beaumont Ave, Burlington, VT 
05405, Fax: 802-656-8229, Erik.Ruggles@uvm.edu, (2) Department of Chemistry, 
University of Vermont  

The eight-membered ring resultant from disulfide bond formation between adjacent 
cysteines, cyclocystine subunit (CCS), is an extremely rare substructural motif and is of 
functional importance to those few proteins that do posses it. This poster will focus on 
the 1) construction of CCS mimics, 2) analysis of CCS conformation, and 3) 
determination of respective redox potentials. The fundamental questions that are posed 
with respect to thioredoxin reductase and hepcidin are; 1) does the CCS presents a 
unique substructural topography for receptor recognition, 2) does the flexibility of the 
CCS allow for a conformational change necessary for activity, and 3) does the redox 
potential reflect the strain present in the CCS.  

 

 
MEDI 331 Identification of a contiguous binding site in PKC-zeta and the binding 
of ruboxistaurin to PKC-alpha, -beta and -zeta  
Sishi Tang1, Victor Xiao1, Catharine I. Whiteside2, and Lakshmi P. Kotra3. (1) Leslie 
Dan Faculty of Pharmacy, University of Toronto, Toronto, ON, Canada, (2) Faculty of 
Medicine, University of Toronto, (3) Toronto General Research Institute and 
Departments of Pharmaceutical Sciences, and Chemistry, University Health Network 
and University of Toronto, Center for Molecular Design and Preformulations, TMDT #5-
356, 101 College Street, Toronto, ON M5G 1L7, Canada, Fax: 416-581-7621, 
lkotra@uhnres.utoronto.ca  

In order to understand the molecular determinants for the selectivity of ruboxistaurin, 
Three-dimensional structures of the kinase domains of PKC-alpha, -betaI and –zeta 
were derived using homology modeling and refined using molecular mechanics 
protocols. We were interested in studying the interactions of ruboxistaurin with these 
catalytic sites because this is a specific inhibitor of PKC-beta and is currently 
undergoing clinical trials for the treatment of diabetes related complications. Binding 
orientations of ruboxistaurin in each binding site of these protein kinase domains were 
predicted using docking software. In these investigations, a putative alternative binding 
site for PKC-zeta was identified in its kinase domain. Correlations of the computed free 
energy of binding with the IC50 and the residue-based energy decomposition analysis 



will be presented. This will also include the details of the structural nuances for the 
specific inhibition of PKC isozymes.  

 
MEDI 332 Interactions of β-lactam antibiotics with proteases  
Pia M. Tschische1, Kanchana Majumder2, Sishi Tang2, Ewa Poduch1, Praveena Dixit2, 
and Lakshmi P. Kotra3. (1) Toronto General Research Institute, University Health 
Network, Toronto Medical Discoveries Tower, #5-356, 101 College Street, Toronto, ON 
M5G 1L7, Canada, (2) Leslie Dan Faculty of Pharmacy, University of Toronto, (3) 
Toronto General Research Institute and Departments of Pharmaceutical Sciences, and 
Chemistry, University Health Network and University of Toronto, Center for Molecular 
Design and Preformulations, TMDT #5-356, 101 College Street, Toronto, ON M5G 1L7, 
Canada, Fax: 416-581-7621, lkotra@uhnres.utoronto.ca  

β-Lactam antibiotics such as penicillins and cephalosporins are among the most 
commonly used drugs for the treatment of various infections worldwide. These drugs 
irreversibly inactivate the bacterial cell-wall synthesizing enzymes (PBPs) involved in 
the synthesis of peptidoglycan component in the bacterial cell wall. Several β-lactam 
compounds bind to serine proteases and this prompted us to comprehensively 
investigate the inhibitory properties of representative β-lactam drugs against the most 
common human proteases. Six popular β-lactam drugs (ampicillin trihydrate, amoxicillin, 
cephapirin sodium salt, cephalothin sodium salt, cephalexin hydrate and penicillin G) 
are evaluated for their inhibitory potential against four serine proteases and one 
cysteine protease. Inhibition profiles for each protease are presented and the results are 
discussed in light of computational models of the enzyme-inhibitor complexes.  

 
MEDI 333 Design of N-Heteroaryl or N-Heteroarylmethyl-3-alkyl substituted 
piperazines as scaffolds for a Rho-kinase inhibition  
Ik-Hyeon Paik1, Wesley H. Brooks2, Said M. Sebti2, and Andrew D. Hamilton1. (1) 
Department of Chemistry, Yale University, 225 Prospect Street, New Haven, CT 06511, 
(2) Department of Biochemistry and Molecular Biology, University of South Florida, H. 
Lee Moffitt Cancer Center and Research Institute  

Rho-associated protein kinase (also identified as ROCK or Rho-kinase; Ser/Thr protein 
kinase) is implicated in cell morphology and motility, smooth muscle contraction, 
formation of stress fibers and focal adhesions and cytokinesis. In recent years, Rho-
kinase has been highlighted due to its important role in cell division, differentiation, 
apoptosis, transformation, and the invasion and migration of cancer cells. Guided by 
structural information on Rho-kinase, an efficient virtual screening through the flexible 
ligand docking simulation afforded various scaffolds targeting the ATP binding pocket. A 
variety of piperazines derived from different amino acids were used for easy access to 
the construction of a focused library. A series of N-isoquinoline or N-isoquinolinylmethyl-
3-aklyl substituted piperazines were prepared and evaluated for their Rho-kinase 
inhibitory activity.  



 

 
MEDI 334 Development of selective inhibitors of protein tyrosine phosphatases 
using combinatorial fluorogenic peptide substrates  
Sayantan Mitra, Department of Chemistry, University of Southern California, 810 
Downey Way, Los Angeles, CA 90089, smitra@usc.edu, and Amy M. Barrios, 
Deparment of Chemistry, University of Southern California  

Protein tyrosine phosphatases (PTPs) are involved in numerous cellular signaling 
pathways and have recently emerged as important therapeutic targets. PTP targeted 
therapeutics have been slow to develop in part because the substrate selectivity of the 
PTPs is not well-understood. Here we describe the design and synthesis of two 
positionally scanned synthetic combinatorial libraries (PS-SCL) containing fluorogenic 
phosphocoumaryl propionic acid (pCAP) based phosphopeptides. The substrate 
selectivity of a series of PTP ezymes has been screened using these libraries and the 
resulting substrate selectivity profiles illustrate the similarities and differences between 
PTPs. Based on the sequences obtained through library screening, optimal PTP 
substrates and potent, selective PTP inhibitors can be obtained for both biochemical 
and therapeutic applications.  

 
MEDI 335 Synthetic approaches to amino acid cyclobutanone derivatives  
Preeti Kataria1, Nick Armoush1, and Daniel Becker2. (1) Department Of Chemistry, 
Loyola University Chicago, 1068 W. Sheridan Road, Chicago, IL 60626, 
pkatari@luc.edu, (2) Department of Chemistry, Loyola University Chicago  

Proteases are important in many physiological processes but may also have an adverse 
effect in propagating diseases like cancer, osteoporosis, arthritis and viral infections. 
The latter characteristic of proteases surfaces the role of protease inhibitors which are 
now widely being studied and have great therapeutic use in the treatment of diseases 
including parasitic, fungal and viral infections, cancer, cardiovascular and 
neurodegenerative disorders. The proposed research is focused on the synthesis of 
substituted amino acid cyclobutanone derivatives 1 and 2, which are designed to serve 
as scaffolds for the development of serine and cysteine protease inhibitors.  

 



 
MEDI 336 Progress toward amino acid cyclobutanone derivatives as potential 
serine protease inhibitors via a ketene [2+2] cycloaddition strategy  
Marlon Ray Lutz Jr., Payman Farid, Andria Panagopoulos, and Daniel Becker, 
Department of Chemistry, Loyola University Chicago, 1068 West Sheridan Road, 
Flanner Hall, Chicago, IL 60626, mlutz1@luc.edu  

Cyclobutanones are compact, low molecular weight structures which contain an 
electrophilic carbonyl. We are pursuing the synthesis of novel cyclobutanone amino acid 
derivatives as components of selective, reversible inhibitors of serine and cysteine 
proteases. Proteases are enzymes that play a key role in a number of diseases, so 
targeted inhibition of key proteases enables selective therapies. Substitution on the 
cyclobutanone moiety enables the addition of peptidic or peptidomimetic structures to 
target specific proteases. Research is centered on the preparation of 2-amino-4-
carboxymethylene cyclobutanone, a novel amino acid, which may be elaborated in both 
the P and P' directions. The synthetic approach being employed is a ketene [2+2] 
cycloaddition strategy. Progress toward these targets will be presented.  

 

 
MEDI 337 Synthesis and evaluation of aeruginosin analogs as serine protease 
inhibitors  
Guijun Wang1, Xiaoping Nie1, Branden Hopkinson2, and Sherwin Cheuk1. (1) 
Department of Chemistry, University of New Orleans, 2000 Lakeshore drive, Fax: 504-
280-6860, gwang2@uno.edu, (2) Department of Chemistry, University of New Orleans, 
2000 Lakeshore Drive, bmhopkin@uno.edu  

Aeruginosins are a class of naturally appearing oligopeptides generated from blue-
green alga Microcystis aeruginosa. They are generally tetrapeptides containing a 
common bicyclic core structure 2-carboxy-6-hydroxyoctahydroindole (Choi) and other 
unnatural amino acids. Many aeruginosins share the same Choi structure, while 
different stereochemistry and substitutions have been observed. The aeruginosins and 
related compounds are thrombin, trypsin and factor VIIa inhibitors. Direct inhibition of 
thrombin by small molecules can lead to the discovery of useful agents for thrombosis 
disorders. In order to understand the structure activity relationship of the aeruginosins 
and discover novel thrombosis inhibitors with potentially improved inhibitory and 
pharmacokinetic properties, we synthesized several novel analogs of aeruginosin 298-A 
in which the Choi is replaced with various other functionalities. The preparation of these 
analogs and their inhibitory activities against thrombin and trypsin will be discussed.  



 

 
MEDI 338 Peptide libraries containing Phe analogs-reversible inhibitors of 
thrombin and potent inhibitors of platelets aggregation  
Cristina Clement1, Anna Babinska2, Janet Gonzalez1, and Manfred Philipp3. (1) 
Chemistry Department, Lehman College, City University of New York, 250 Bedford Park 
BLVD West, Bronx, New York City, NY 10468, cclement_us@yahoo.com, (2) 
Department Anatomy and Cell Biology, SUNY, Down State Medical Center, (3) 
Chemistry Department, Lehman College and Biochemistry Ph.D. Program, City 
University of New York  

We are reporting the manual synthesis of three new tetrapeptide libraries containing 
phenylalanine (Phe) analogs like trans/(cis) cinnamic, dihydrocinnamic acids, D-
Naphthylalanine (DNal), the Phe constrained analog 1,2,3,4- (D)-tetrahydroisoquinoline-
3-carboxylic acid (D) Tic, 3-amino-2-naphtoic acid, D-3,3-diphenylalanine, D-3,5-
difluorophenylalanine, D-3-benzothienylalanine, (R,S)-3-amino-3(1-naphtyl)-propionic 
acid and 1,2,3,4-tetrahydronorharman-3-carboxylic acid in the P3 position in the 
sequence space D-Phe (P3)–Pro (P2)–DArg (P1)-P1' which was shown previously to 
inhibit thrombin in vitro (Cristina C. Clement and Manfred Philipp, Proceeding of 
American Peptide Society, 2005). The libraries were obtained using the partition-mixing 
procedure coupled with parallel synthesis. Ten variation in the P1' position were 
performed using natural and un-natural amino-acids that were shown very good 
inhibitory activity for thrombin in the sequence space D-Phe (P3)–Pro (P2)–D-Arg-P1', 
i.e. P1' = D-Ser, D-Cys, D-Ala, L-Thi, D-Tic, D-His, D-Pro, D-Thr, D-Asn and D-Gln for 
each variation with trans-cinnamic, dyhidrocinnamic acids, D-Tic or D-Nal in P3 position. 
Functional assays, such as thrombin-activated platelets aggregation confirmed that the 
peptides were effective in inhibiting the platelets aggregation completely at 
concentration 5-10 fold their Ki determined from in vitro inhibition of thrombin. The 
aggregation of platelets by tetrapeptides was specific only for thrombin-activated 
platelets aggregation, since there was no inhibition of platelets aggregation in the 
presence of another agonist for activation such as collagen. The peptides with D-Phe at 
P3 position were more effective to inhibit platelets aggregation than peptides containing 
the Transcinnamic acid at P3 position. This structure-activity relationship observed for 
platelets inhibition confirmed the in vitro studies, showing that D-Phe (P3) based 
peptides are at least 10 fold better inhibitors than the peptides with transcinnamoyl (P3) 
group. We proposed the sequence space of the peptides D-Phe-Pro-D-Arg-P1'-CONH2 
to be important in developing further anti-coagulant drugs.  

 



MEDI 339 Synthesis and SAR study of 1H-pyrrole-2,5-dione and furan-2,5-dione 
derivatives as novel COX-2 inhibitors  
Jong Taik Moon1, Jae Ho Heo1, Ji Young Jeon1, Ji-Yeon Kim2, Kyung-Tae Lee2, Jae 
Yeol Lee1, and Dong Joon Choo1. (1) Department of Chemistry, Kyunghee University, 1 
Hoegi-Dong, Dongdaemun-Gu, Seoul 130-701, South Korea, Fax: 82-2-966-3701, 
orgphoto@nate.com, (2) Department of Pharmaceutical Biochemistry, College of 
Pharmacy, Kyung Hee University  

As a result of continuous work for the novel COX-2 inhibitor, 3,4-diphenyl-1H-pyrrole-
2,5-dione and furan-2,5-dione derivatives having various sulfur-containing groups were 
synthesized and evaluated for the inhibitory activity against COX-2 for structure-activity 
relationship (SAR) study. 3,4-Diphenylfuran-2,5-dione derivative (3) was obtained 
through the condensation reaction between phenylacetic acid and phenylglyoxalic acid. 
On the other hand, 3,4-diphenyl-1H-pyrrole-2,5-dione derivative (6) was also prepared 
by the condensation reaction between phenylacetamide and ethyl phenylglyoxalate. 
Herein, the preliminary SAR results of synthetic compounds will be discussed.  

 

 
MEDI 340 Benzoxazole and pyridinothiazoles as 5-lipoxygenase inhibitors  
Hea-Young Park Choo1, Sei-Ryang Oh2, Hyeong-Kyu Lee2, Kyeongsup Ann2, 
Gyoonhee Han3, and Joo-Heon Kim4. (1) School of Pharmacy, Ewha Womans 
University, Seoul 120-750, South Korea, Fax: 82-2-3277-2851, hypark@ewha.ac.kr, (2) 
Natural Medicine Research Center, KRIBB, (3) 3Department of Biotechnology, Yonsei 
University, (4) Department of pathology, Eulji University  

Two of the major arachidonic acid metabolic pathways are the cycloxygenase (COX), 
and lipoxygenas (LOX) pathways. The 5-LOX pathway leads to the formation of the 
leukotrienes. LTC4, LTD4 and LTE4 are known as cysteinyl leukotrienes, the 
constituents of slow-reacting substance of anaphylaxis, which play a pathophysical role 
in immediate hypersensitivity reactions. 5- LOX plays an important role in the regulation 
of inflammation. Currently, 5-LOX is potential target in the treatment of asthma, 
atherosclerosis, prostate cancer and allergy. Among many hydroxamic acids and N-
hydroxyurea derivatives which reported as iron-chelating 5- LOX inhibitors, Zilueton was 
the first of the 5-LOX inhibitors in the market for the treatment of bronchial asthma. And 
in analogy to zilueton, we have designed and synthesized simple benzoxazoles and 
pyridinothiazoles as 5-LOX inhibitors. These two types of compounds were synthesized 
by the acid catalyzed cyclization of thioureas, which in turn were obtained from the 



reaction of 2-aminophenol/ 3-amino-2-hydroxypyridine with various isothiocyanates. The 
newly synthesized benzoxazoles and pyridinothiazoles were evaluated as 5-LOX 
inhibitors by measuring LTC4 formation. Most of them showed 5-LOX inhibition activity 
with IC50 values in 1-8 microM.  

 
MEDI 341 Synthesis and SAR of pyrrolidine and piperidine aryl ethers as novel 
leukotriene A4 hydrolase inhibitors  
Monica Keyvan1, Vincent Sandanayaka1, Bjorn Mamat2, Jennifer Winger1, Michael 
Krohn1, Guorun Halldorsdottir2, Heioa Sigporsdottir2, David Zembower1, Porkell 
Andresson2, Jasbir Singh1, and Mark Gurney2. (1) deCODE chemistry & biostructures, 
2501 Davey Road, Woodridge, IL 60517, mkeyvan@decode.com, (2) deCODE genetics  

Based on population genetic studies at deCODE, we have shown that the regulation of 
leukotriene pathway targets, 5-lipoxygenase activating protein (FLAP) and leukotriene 
A4 hydrolase (LTA4H), can be exploited for therapeutic intervention of heart attack and 
stroke. Arterial inflammation has also been indicated as a potential major cause for 
heart attack and stroke. Therefore, the well characterized LTA4H, which converts LTA4 
to a proinflammatory mediator LTB4, appears to be a good target for the prevention of 
cardiovascular diseases. We have identified a novel series of pyrrolidine and piperidine 
aryl ether derivatives as potent LTA4H inhibitors. We will describe the design, synthesis 
and structure-activity relationship of selected compounds in this novel series based on 
our initial lead series discovered through structure-based drug design approach.  

 
MEDI 342 Discovery, synthesis, and SAR of novel arylpiperazine derivatives as 
leukotriene A4 hydrolase inhibitors  
Li-Ming Zhou1, Vincent Sandanayaka1, Bjorn Mamat2, Rama Mishra1, Guorun 
Halldorsdottir2, Heioa Sigporsdottir2, David Zembower1, Porkell Andresson2, Jasbir 
Singh1, and Mark Gurney1. (1) deCODE chemistry & biostructures, 2501 Davey Road, 
Woodridge, IL 60517, LZhou@decode.com, (2) deCODE genetics  

Based on deCODE's population genetics studies, we found that the regulation of 
leukotriene biosynthetic pathway targets, 5-lipoxygenase activating protein (FLAP) and 
leukotriene A4 hydrolase (LTA4H), represents a potential strategy for therapeutic 
intervention of heart attack and stroke. Arterial inflammation has also been implicated 
as a contributor to risk of heart attack and stroke. Therefore, the well characterized 
LTA4H, which converts LTA4 to proinflammatory mediator LTB4, is an attractive target 
for the treatment of above diseases. We identified a series of novel arylpiperazine 
derivatives as potent LTA4H inhibitors through our medicinal chemistry efforts, which 
were substantially driven by high resolution co-crystal structures. We will describe the 
design, synthesis and structure-activity relationship of some selected compounds in this 
series.  

 
MEDI 343 Discovery of novel pyrrolidine derivatives as potent leukotriene A4 
hydrolase inhibitors  
Peng Yu1, Vincent Sandanayaka1, Lei Zhao1, Bjorn Mamat2, Rama Mishra1, Guorun 
Halldorsdottir2, Heioa Sigporsdottir2, David Zembower1, Porkell Andresson2, Jasbir 



Singh1, and Mark Gurney2. (1) deCODE chemistry & biostructures, 2501 Davey Road, 
Woodridge, IL 60517, pyu@decode.com, (2) deCODE genetics  

deCODE's population genetics studies showed recently that the regulation of 
leukotriene biosynthetic pathway targets, 5-lipoxygenase activating protein (FLAP) and 
leukotriene A4 hydrolase (LTA4H), represents a potential strategy for therapeutic 
intervention of heart attack and stroke. Arterial inflammation has also been implicated 
as a contributor to risk of heart attack and stroke. Therefore, the well characterized 
LTA4H, which converts LTA4 to proinflammatory LTB4, is an attractive target for the 
prevention of above cardiovascular diseases. We identified a series of novel 5-
membered heteroaromatic containing derivatives as potent LTA4H inhibitors through 
our medicinal chemistry efforts. This series is a slight modification of our initial proline 
series, which was substantially driven by high resolution co-crystal structures. We will 
describe the design, synthesis and structure-activity relationship of selected compounds 
in this series. We additionally developed new synthetic procedures for rapid entry into 
these target molecules.  

 
MEDI 344 Preparation of non-urea inhibitors of soluble epoxide hydrolase  
Anandan Sampath Kumar, Dawn Chen, Zung N. Do, Heather Kay Webb, and Richard 
D. Gless, Arete Therapeutics, Inc, 3912 Trust Way, Hayward, CA 94545, 
skumar@aretetherapeutics.com  

Soluble epoxide hydrolase (sEH) has shown potential as a pharmaceutical target in a 
number of indications including hypertension, stroke, end organ protection, and 
inflammatory diseases. sEH is found in a variety of mammalian tissues, with the highest 
activity measured in liver, kidney, intestine and vascular tissue. sEH metabolizes 
endogeneously produced epoxides of arachidonic acids, epoxyeicosatrienoic acids 
(EETs), to their corresponding dihydroxyeicosatrienoic acids (DHETs). EETs have been 
shown to produce vasodilation in various vascular beds such as renal, coronary, 
intestinal and cerebral circulation. Hydrolysis of EETs by sEH to the corresponding 
DHETs significantly diminishes this activity, suggesting inhibition of sEH as a new 
therapy for treatment of hypertension and vascular inflammation. To date compounds 
showing inhibition of sEH activity have been based on epoxide, carbamate, amide, or 
disubstituted urea scaffolds. Urea-based prototype molecules used in animal models, e. 
g., N, N'-dicyclohexyl urea (CUDA), N-adamantyl-N'-dodecyl urea (ADU), and N-
adamantyl-N'-dodecanoic acid urea (AUDA) suffer from poor solubility and limited oral 
bioavailability. Therefore there remains a need for identifying novel sEH inhibitors with 
improved biological availability and stability. This poster summarizes recent work 
affording non-urea based inhibitors of soluble epoxide hydrolase.  

 
MEDI 345 Synthesis and evaluation of conformationally restricted soluble epoxide 
hydrolase (sEH) inhibitors  
Sung Hee Hwang, Hsing-Ju Tsai, Christophe Morisseau, Zung Do, and Bruce D. 
Hammock, Department of Entomology & UCD Cancer Center, University of California, 
Davis, One Shields Avenue, Davis, CA 95616, shhwang@ucdavis.edu  



Soluble epoxide hydrolase (sEH, EC 3.3.2.3) is involved in the metabolism of 
endogenously derived fatty acid epoxides, such as arachidonic acid, linoleic acid, and 
other lipid epoxides. Epoxyeicosatrienoic acids (EETs), the cytochrome P450 
epoxygenase products of arachidonic acid, are known modulators of blood pressure 
and inflammation. In order to generate more potent and metabolically stable inhibitors of 
sEH, conformationally rigid cyclohexane-based 1,3-disubstituted urea inhibitors were 
prepared and optimized by the combination of Mitsunobu coupling mediated solution 
synthesis and combinatorial solid-phase approach. These compounds were tested with 
respect to potency, physical properties and metabolic stability. Several compounds 
showed from picomolar to low nanomolar inhibitory activities against recombinant 
human sEH. These inhibitors became not only potent, but also metabolically stable. The 
synthesis and structure-activity relationships of this series as well as the 
pharmacokinetic properties and efficacy of this series in canines will be presented.  

 
MEDI 346 Preparation of sEH inhibitors with improved drug-like properties  
Preston A. Baecker1, Zung N. Do1, Heather Kay Webb1, Richard D. Gless1, In-Hae 
Kim2, and Bruce D. Hammock2. (1) Arete Therapeutics, Inc, 3912 Trust Way, Hayward, 
CA 94545, rgless@aretetherapeutics.com, (2) Department of Entomology, University of 
California  

Soluble epoxide hydrolase (sEH) has shown potential as a pharmaceutical target in 
several preclinical models including models of hypertension, stroke, and inflammatory 
disease. There are two isoforms of epoxide hydrolase in mammals, a microsomal 
epoxide hydrolase, which plays a role in detoxification of xenobiotics, and a cytosolic or 
soluble epoxide hydrolase which plays an important role in the metabolism of 
endogenous lipid mediators such as epoxy derivatives of arachidonic and linoleic acid. 
Epoxides of arachidonic acids (epoxyeicosatrienoic acids or EETs) are known 
modulators of biological processes such as vasodilation and are hydrolyzed by sEH to 
the corresponding diols (dihydroxyeicosatrienoic acids or DHETs) which have 
significantly diminished activity. Early animal studies were hampered by the relative 
insolubility of the prototype sEH inhibitors, i. e., N, N'-dicyclohexyl urea (CUDA) and N-
adamantyl-N'-dodecyl urea (ADU). N-adamantyl-N'-dodecanoic acid urea (AUDA) 
solubilized with 5% hydroxypropyl beta-cyclodextrin allowed dosing in drinking water. 
However, AUDA exhibits clearance at levels approaching cardiac output limiting 
bioavailability and dose response studies. This poster summarizes recent work affording 
molecules with improved solubility and pharmacokinetic properties.  

 
MEDI 347 Liposome mediated inhibition of carbonic anhydrase  
Joel A Kooren1, Adekunle Elegbede2, Manas Haldar2, Sanku Mallik2, and D K 
Srivastava3. (1) Department of Chemistry, North Dakota State University, 312 IACC, 
Fargo, ND 58105, Joel.A.Kooren@ndsu.edu, (2) Department of Pharmaceutical 
Sciences, North Dakota State University, (3) Department of Chemistry and Molecular 
Biology, North Dakota State University  

We developed a new strategy for the inhibition of enzymes using selective ligands 
incorporated as the head groups of lipids. To demonstrate the concept, we have utilized 
carbonic anhydrase as the model enzyme and the fatty acid conjugated 



benzenesulfonamide as the putative inhibitor of the enzyme. The steady-state kinetics 
data revealed that the liposome-incorporated inhibitor (benzenesulfonamide)retained its 
potency (Ki = 1.7µM) as compared to the free inhibitor(Ki =1.5µM). To understand the 
thermodynamic basis of this interaction, we have utilized fluorescence spectroscopy 
involving lipid acyl chain-conjugated 5-salicylic acid -EDTA-Eu3+ conjugate in the 
liposomes as a probe. The alteration in steady-state fluorescence intensity and lifetimes 
of of Eu3+ , coupled with the isothermal titration microcalorimetric data, provide 
molecular basis for interaction of the liposome-incorporated benznesulfonamide with 
carbonic anydrase.  

 
MEDI 348 3-D-QSAR and docking studies on 3-anilino-4-phenylmaleimides for 
glycogen synthase kinase-3α inhibition  
Prasanna Sivaprakasam, Pankaj R. Daga, Aihua Xie, and Robert J. Doerksen, 
Department of Medicinal Chemistry, School of Pharmacy, University of Mississippi, 417 
Faser Hall, University, MS 38677, Fax: 662-915-5638, psivapra@olemiss.edu  

Since glycogen synthase kinase-3 (GSK-3) was identified in the late 1970s, 
considerable interest has developed into its role in neurochemistry, especially due to its 
implication in Alzheimer's and Parkinson's diseases, stroke and bipolar disorder, and 
into its potential as a target for the treatment of type-2 diabetes, cancer, and malaria. 
We studied a series of seventy-four reported 4-arylmaleimide derivatives and obtained 
highly predictive 3D-QSAR CoMFA and CoMSIA models pointing to the importance of 
steric, electrostatic and hydrogen bond donor fields. Docking results suggested that the 
conformational restriction of rotation around the linker between the maleimide and 3-
anilino rings of these derivatives prevents inhibitors from having an optimal interaction 
with Ile62-Gly63-Asn64 in the nucleotide binding site. However, the bulky indoline 
derivatives could still interact well with hydrophobic Ile62 which explains why they are 
equally potent to N-H derivatives. Our investigations should be helpful to design more 
potent analogs in this class of compounds.  

 
MEDI 349 Characterization of a catalytic ligand bridging metal ions in 
phosphodiesterases 4 and 5 by molecular dynamics simulations and hybrid 
quantum mechanical/molecular mechanical calculations  
Ying Xiong, Hai-Ting Lu, and Chang-Guo Zhan, Department of Pharmaceutical 
Sciences, College of Pharmacy, University of Kentucky, 725 Rose Street, Lexington, KY 
40536, Fax: 859-323-3575  

Cyclic nucleotide phosphodiesterases (PDEs) constitute a large superfamily of enzymes 
regulating concentrations of intracellular second messengers, cAMP and cGMP, 
through PDE-catalyzed hydrolysis. Although 3D X-ray crystal structures of PDE4 and 
PDE5 were reported, it is uncertain whether a critical, second bridging ligand (BL2) in 
the active site is H2O or HO- since hydrogen atoms cannot be determined by the X-ray 
diffraction. The identity of BL2 is theoretically determined by performing molecular 
dynamics (MD) simulations and hybrid quantum mechanical/molecular mechanical 
(QM/MM) calculations, for the first time, on the protein structures resolved by the X-ray 
diffraction. The computational results confirm our previous suggestion, which was based 
on QM calculations on a simplified active site model, that BL2 in PDE4 should be HO-, 



rather than H2O, serving as the nucleophile to initialize the catalytic hydrolysis of cAMP. 
The MD simulations and QM/MM calculations on PDE5 demonstrate for the first time 
that BL2 in PDE5 should also be HO-, rather than H2O proposed in recently published 
reports (e.g. Nature 2003, 425, 98-102) on the X-ray crystal structures, which serves as 
the nucleophile to initialize the PDE5-catalyzed hydrolysis of cGMP. These fundamental 
structural insights provide a rational basis for future structure-based drug design 
targeting PDEs.  

 
MEDI 350 Microscopic modes and free energies of 3-phosphoinositide-dependent 
kinase-1 (PDK1) binding with celecoxib and other inhibitors  
Mohamed Diwan M. AbdulHameed, Adel Hamza, and Chang-Guo Zhan, Department 
of Pharmaceutical Sciences, College of Pharmacy, University of Kentucky, 725 Rose 
Street, Lexington, KY 40536, Fax: 859-323-3575  

Celecoxib, also known as Celebrex (approved by FDA in 1998) and remembered as the 
fastest-selling drug in history, was used as a cyclooxygenase-2 (COX-2)-selective 
inhibitor having both the anti-inflammatory and anticancer activities. Most recent studies 
have revealed that the apoptotic activity of celecoxib (and its derivatives) is actually 
independent of the COX-2 inhibitory activity and that celecoxib also inhibits the kinase 
activity of 3-Phosphoinositide-dependent protein kinase-1 (PDK1), suggesting that the 
well-known anticancer activity of celecoxib is not due to the inhibition of COX-2, but 
possibly due to the inhibition of PDK1. It is highly desirable to develop new celecoxib 
derivatives as PDK1-specifc inhibitors to avoid the side effects of COX-2 inhibitors. In 
order to understand how PDK1 binds with celecoxib and its derivatives, we have 
performed extensive molecular docking and combined molecular dynamics (MD) 
simulations and molecular mechanics-Poisson-Boltzmann surface area (MM-PBSA) 
binding free energy calculations on eight representative PDK1 inhibitors, leading to the 
finding of a new, more favorable binding mode which is remarkably different from the 
previously proposed binding mode. Based on the determined most stable binding 
structures, the calculated binding free energies are all in good agreement with the 
corresponding experimental data and the biological activity data available for celecoxib 
and its derivatives can be better interpreted. The obtained new insights, concerning 
both the binding mode and computational protocol, will be valuable not only for future 
rational design of novel, more potent PDK1-specific inhibitors as promising anticancer 
therapeutics, but also for rational design of drugs targeting other proteins.  

 
MEDI 351 Effect of trifluoroethanol on the structure and function of mesophilic 
and thermophilic chorismate mutases  
Eva Csuhai, Division of Natural Sciences and Mathematics, Transylvania University, 
300 North Broadway, Lexington, KY 40508, Fax: (859)233-8171, ecsuhai@transy.edu, 
Peter Kast, Laboratorium fur Organische Chemie, Swiss Federal Institute of 
Technology, and Donald Hilvert, Laboratorium für Organische Chemie, Swiss Federal 
Institute of Technology  

The enzymology and protein structural implications of the interaction between 2,2,2-
trifluoroethanol (TFE) and chorismate mutases were explored. The two homologous 
chorismate mutases studied, a thermophilic and a mesophilic variant, show markedly 



different behavior upon exposure to TFE, a commonly used helix-inducer. Catalytic 
activity was measured at low and high temperatures as a function of TFE concentration, 
and the concomitant changes in protein structure were examined by circular dichroism 
spectroscopy. While even low concentrations of TFE altered the secondary structure 
and decreased catalytic activity for the mesophilic variant greatly, the thermophilic 
variant is activated by low levels of TFE, while its structure is not changed considerably. 
These results are discussed in the context of thermophilic versus mesophilic enzyme 
activity optimization. An understanding of the underlying principles of protein structure 
and function versus heat resistance will be of help in the study of proteins and their 
tolerance to various environmental factors.  

 
MEDI 352 Understanding the rate-determining step in the kinetic pathway of 
eubacterial tRNA-guanine transglycosylase  
Stephanie M. Chervin, College of Pharmacy, University of Michigan, 428 Church St., 
4546 CCL, Ann Arbor, MI 48109, schervin@umich.edu, and George A. Garcia, 
Department of Medicinal Chemistry, University of Michigan  

As part of our ongoing work towards the rational design of inhibitors of the eubacterial 
tRNA-modifying enzyme tRNA-guanine transglycosylase (TGT), we wish to define the 
rate-determining step along its kinetic pathway.  The TGT reaction proceeds via ping-
pong kinetics whereby the tRNA substrate binds first with concomitant loss of guanine 
leading to a TGT-RNA covalent intermediate.  The modified nucleoside base, preQ1 
binds second which leads to displacement of the enzyme-RNA bond and formation of a 
preQ1-modified RNA product (1).   However to date, the rate-determining step of this 
reaction has remained undefined.  Here we present our recent findings towards 
understanding the rate-determining step of the E. coli TGT catalyzed reaction.    

 

   

 
 
 
 
 
 
 
 



MEDI 353 Recognition of cognate tRNAs by the human tRNA-guanine 
transglycosylase  
Yi-Chen Chen and George A. Garcia, Department of Medicinal Chemistry, University of 
Michigan, College of Pharmacy, 428 Church Street, Ann Arbor, MI 48109, 
yichenc@umich.edu  

Human tRNA-guanine transglycosylase (hTGT) catalyzes the exchange of guanine for 
queuine (see below) in position 34 of four cognate tRNAs (tRNA: Asn, Asp, His, Tyr). 
The enzyme has been proposed to exist as a heterodimer, which consists of one 
catalytic and one regulatory subunit. The catalytic subunit shares sequence homology 
to prokaryotic TGTs, whereas the regulatory subunit has no catalytic activity and has 
been annotated as a member of the ubiquitin-specific protease family (USP14). 
Although tRNA-guanine transglycosylase is utilized across eukarya, eubacteria and 
archea, the difference in heterocyclic substrate recognition provides a promising 
approach for development of species-selective inhibitors. Therefore, the ultimate goal of 
this project is to investigate the recognition of cognate tRNAs by hTGT. In this study, 
four cognate human tRNA genes were cloned, transcribed, and purified. Substrate 
exchange kinetic studies were then conducted in order to obtain the kinetic parameters 
for the eukaryotic enzyme.  

 

 
MEDI 354 Regulation of human tRNA-guanine transglycosylase: Interactions of 
catalytic and regulatory subunits  
Kyung-Hoon Lee and George A. Garcia, Department of Medicinal Chemistry, 
University of Michigan, 428 Church Street, Ann Arbor, MI 48109, khlkhl@umich.edu  

tRNA-guanine transglycosylase (TGT) catalyzes a base-exchange reaction involved in 
the post-transcriptional modification of tRNAs. In both eubacteria and eukarya, TGT 
activity ultimately leads to the incorporation of queuine into the wobble position of four 
tRNAs (D, N, H, Y). Eubacterial TGT is a well-characterized monomeric protein of 
approximately 43 kDa. On the other hand, eukaryotic TGTs consist of two subunits, one 
postulated to be a regulatory subunit (60 kDa) and a catalytic subunit (40 kDa), which is 
highly homologous to the eubacterial TGTs. The analysis of both catalytic and 
regulatory subunits of hTGT is important for understanding the proposed interactions 
between the subunits and their physiological function(s). Herein both subunits of human 
TGT enzyme were separately expressed, purified and associated to form a heterodimer 
complex to investigate the role of the regulatory subunit and its effect on the activity of 
the catalytic subunit.  

 



MEDI 355 Modification of an mRNA involved in bacterial virulence by tRNA-
guanine transglycosylase  
Julie K. Cutcher and George A. Garcia, Department of Medicinal Chemistry, University 
of Michigan, College of Pharmacy, 428 Church Street, Ann Arbor, MI 48109, 
jcutcher@umich.edu  

Shigella flexneri is an enteropathogen responsible for severe dysentery in humans. The 
VirF protein, encoded for by the virf gene on the primary pathogenicity island of 
Shigella, is a potent virulence factor that regulates the expression of all downstream 
virulence factors. There are several environmental factors that promote the translation 
of VirF, including oxygen and iron limitation, temperature regulation, and 
posttranscriptional RNA modification. One form of RNA modification is performed by the 
enzyme tRNA-guanine transglycosylase (TGT), which catalyzes the exchange of 
guanine for queuine (see below) in the wobble position of four tRNAs (tRNAs: Asn, Asp, 
His, Tyr). Here we present our current efforts to understand the mechanism by which 
TGT regulates the virf pathway, utilizing biochemical methods to characterize virF 
mRNA as a substrate for TGT.  

 

 
MEDI 356 Progress toward the development of synthetic transcriptional activators  
Ryan J. Casey, Brian B. Brennan, Caleb A. Bates, and Anna K. Mapp, Department of 
Chemistry, University of Michigan, 930 N. University Ave, Ann Arbor, MI 48109, 
rjcasey@umich.edu  

Transcription is the first step in the conversion of a gene to the corresponding protein 
product. The mis-regulation of transcription due to malfunctioning transcriptional 
regulators is strongly correlated to many disease states like cancer and diabetes. Small 
molecules based on an isoxazolidine scaffold are being investigated to serve as 
transcriptional activation domain replacements. Such molecules when localized to DNA 
can provide potential therapeutics for diseases and provide novel insight into 
transcription. The focus of these studies is to probe the distance dependence between 
the activation domain and the DNA binding region, the relationship between 
hydrophobicity and transcriptional activation and the ability of these activation domains 
to inhibit endogenous transcription. Additionally studies will elucidate potential targets of 
our artificial activator domains by cross-linking experiments and competition studies.  

 



 
MEDI 357 Design, synthesis and biological activities of novel PPAR α/γ dual 
agonist as potential antidiabetics  
Young-Ger Suh1, Jong-Wha Jung1, Jaebong Jang1, Fu-Nan Li1, Su Jin Lee1, Nam-
Jung Kim1, Bon Woong Koo1, Kwang-Ok Lee2, Mi-Kyung Kim3, Jin-Kwan Kim3, and 
Joong-In Lim3. (1) College of Pharmacy, Seoul National University, San 56-1, Shinlim-
Dong, Kwanak-Gu, Seoul 151-742, South Korea, Fax: 82-2-888-0649, 
ygsuh@snu.ac.kr, philloo@hanmail.net, (2) Hanmi Pharm, (3) Dong-A Pharm  

As members of the nuclear hormone receptor super family of ligand-activated 
transcription factors, the PPARs (peroxisome proliferator-activated receptors) exert a 
role in regulating various cellular processes including the storage and catabolism of fats 
and carbohydrates. Recently, it has been postulated that PPAR α/γ dual agonist might 
present an outstanding therapeutic agent for the treatment of type 2 diabetes and 
dyslipidemia. We have designed and synthesized a new series of meta-substituted 2-
ethoxy-3-phenylpropanoic acids as novel PPAR α/γ dual agonists on the structural basis 
of a hit compound from our chemical library. Consequently, we have identified several 
highly potent PPAR α/γ dual agonists with EC50s of 1-50 nM, which also exhibited 
excellent glucose lowering activities in db/db mice. The structure-activity relationship of 
our analogs will be also reported.  

 
MEDI 358 Design, synthesis and biological evaluation of novel PPARa/g dual 
agonist, lobeglitazone sulfate (CKD-501)  
Sung Kwon Kang1, Hong Woo Lee1, Soon Kil Ahn2, Joong Bok Ahn1, Deok Jin Jeon1, 
Jae Soo Shin3, Young Min Kwon3, and Min Hyo Ki4. (1) Chemical Research Lab, Chong 
Kun Dang, Cheonan P.O. Box 74, Cheonan 330-600, South Korea, 
skkang@ckdpharm.com, (2) Research Institute, Chong Kun Dang, (3) Pharmacology & 
Toxicology, Chong Kun Dang, (4) Drug Delivery System, Chong Kun Dang  

Thiazolidine-2,4-diones (TZDs or glitazones) are antidiabetic agents that improve the 
blood glucose level in type 2 diabetes by an insulin-sensitizing mechanism related to a 
selective activation of PPARg subtype. At present, several TZD classes have been 
synthesized for achieving a tight blood glucose control in type 2 diabetes patients. 
Among them, two PPAR agonists containing the TZD group, viz. Pioglitazone and 
Rosiglitazone, have been launched in the market. Recently, however, there has been 
considerable interest in combining the beneficial activities of PPARa activation and 
PPARg activation, since the dual agonist approach should be well suited for the 
treatment of insulin resistance and the cardiovascular disease prevalent in type 2 
diabetes. In order to synthesize novel PPARa/g dual agonist with better safety and 
efficacy, we designed and synthesized a series of TZD compounds containing 
substituted erythrose, ribose, pyrrolidine, pyridine, purine and pyrimidine moieties, and 
evaluated their biological activities. On the basis of these results, Lobeglitazone sulfate 
(CKD-501) was selected for further progress.  

 
 
 
 



MEDI 359 Novel pyrimidine-5-carboxylic acid as a potent and orally active PPARγ 
partial agonist  
Shigeki Seto1, Kyoko Okada2, and Koichi Kiyota2. (1) Department of chemistry, 
Discovery Research Laboratories, Kyorin Pharmaceutical Co., Ltd, 2399-1, Nogi, Nogi-
machi, Shimotsuga-gun, Tochigi 329-0114, Japan, Fax: 280-57-1293, 
shigeki.seto@mb.kyorin-pharm.co.jp, (2) Department of Chemistry, Discovery Research 
Laboratories, Kyorin Pharmaceutical Co., Ltd  

Peroxisome proliferator activated receptor gamma (PPARγ) is the target protein for the 
treatment of type 2 diabetes. Two currently marketed drugs, rosiglitazone and 
pioglitazone, modestly ameliorate hyperglycemia; however, these PPARγ full agonists 
occasionally cause side effects, including peripheral edema and weight gain. Recently, 
PPARγ partial agonists, which show low efficacy in cell-based transactivation assay, 
have attracted attention because their desirable efficacy profile might be maintained 
while their negative side effects are minimized. Screening of our in-house compound 
collection provided us the pyrimidine-5-carboxylic acid skeleton as a structurally new 
PPARγ partial agonist. As a result of optimization of these derivatives, we selected 4,6-
bis(benzylthio)-2-(methylthio)pyrimidine-5-carboxylic acid, which shows typical PPARγ 
partial agonist activity in cell-based assay and an efficacious in-vivo profile in db/db 
mice. In this presentation, the details of the synthesis, SAR, and binding mode of these 
compounds will be presented.  

 
MEDI 360 Synthesis and LXR activity of 4-(3-(phenylethynyl)phenyl quinolines  
John W. Ullrich1, Robert L. Morris2, Ponnal Nambi3, Elaine Quinet3, Liang Chen3, Anita 
Halpern3, Qiang-Yuan Liu3, Dawn Savio3, Michael Basso3, Raymond Unwalla4, Anna 
Wilhelmsson5, Annika Goos Nilsson5, Crina Ursu5, Erik Arnelof5, Johnny Sandberg5, 
Christopher Enroth5, and Jay Wrobel4. (1) Medicinal Chemistry, Wyeth Research, Room 
S2124A, 500 Arcola Road, Collegeville, PA 19426, Fax: 484-865-9399, 
ullricj@wyeth.com, (2) Department of Medicinal Chemistry, Wyeth Pharmaceuticals, (3) 
Department of Cardiovascular and Metabolic Diseases, Wyeth Research, (4) Chemical 
and Screening Sciences, Wyeth Research, (5) Karo Bio AB  

Liver X receptors (LXRα and LXRβ), originally identified from liver as orphan receptors, 
are members of the nuclear hormone receptor super family and are involved in the 
regulation of cholesterol and lipid metabolism by regulating gene expression of proteins 
involved in cholesterol efflux from cells. They are ligand-activated transcription factors 
and bind to DNA as obligate heterodimers with retinoid X receptors. The endogenous 
ligands are oxidized cholesterol. Activation of LXRs in macrophages results in the 
expression of several proteins involved in lipid metabolism and reverse cholesterol 
transport including ABCA1, ABCG1 and ApoE. Thus LXR agonists can mediate a two-
pronged effect (removal of cholesterol from the macrophages and inhibition of vascular 
inflammation) resulting in the inhibition of atherosclerotic lesion. The ABCA1 protein is 
critical in the efflux pathway of cholesterol and this has made LXRs an interesting target 
for discovery. As part of a program focused on LXR agonists, we have identified a 
series of ligands based on a 4-(3-(phenylethynyl)phenyl quinoline core. The design, 
synthesis, biological activity and SAR of these quinolines will be described.  

 



MEDI 361 Carboxylic acid based quinolines as liver x receptor (LXR) modulators  
Baihua Hu1, Michael Collini1, James Jetter1, Raymond Unwalla1, Elaine Quinet2, Dawn 
Savio2, Anita Halpern2, Irene Feingold3, Annika Goos-Nilsson4, Anna Wilhelmsson4, 
Ponnal Nambi2, and Jay Wrobel1. (1) Chemical and Screening Sciences, Wyeth 
Research, Collegeville, PA 19426, Fax: 484-865-9399, hub@wyeth.com, (2) 
Department of Cardiovascular and Metabolic Diseases, Wyeth Research, (3) 
Department of Drug Safety and Metabolism, Wyeth Research, (4) Karo Bio AB  

Liver X receptors (LXRα and LXRβ) are members of the nuclear hormone receptor 
super family and are involved in the regulation of cholesterol and lipid metabolism. They 
are ligand-activated transcription factors and bind to DNA as obligate heterodimers with 
retinoid X receptors. In macrophages, liver, and intestine, activation of LXRs induce the 
expression of several genes involved in lipid metabolism and reverse cholesterol 
transport including ABCA1, ABCG1 and ApoE. The potential to prevent or even reverse 
atherosclerotic process by increasing the expression of these genes makes LXR an 
attractive drug target. The synthesis, SAR and biological activity of carboxylic acid 
based quinolines will be described.  

 
MEDI 362 Selective silyl ether protection of hydroxyls in 3,11ß,17ß-estriols: A new 
approach to 11ß-methoxyestrogens  
Michael G. C. Kahn and Robert M. Hoyte, Department of Chemistry, SUNY College at 
Old Westbury, 223 Store Hill Road, Old Westbury, NY 11568, Fax: 516 876 2757  

Functionalization of 17b-estradiol and its derivatives at C-11 has been employed 
extensively to produce a variety of new estrogen derivatives with interesting, sometimes 
modified, estrogenic properties.  Radiolabeled 11b-methoxy estrogens, in particular, 
have been found to be useful probes of brain tissues containing estrogen receptors 
(ER), however a suitable candidate for positron emission tomography (PET) has not yet 
been identified.  An estrogen containing an 11b-methoxy group radiolabeled with the 
short-lived isotope 11C has been suggested as a potentially valuable candidate for such 
PET studies.  Because of the short half-life of 11C (20 minutes) the challenge is to 
develop a method for the rapid introduction of the methoxy group late in the synthetic 
sequence by methylation of a free 11b-hydroxy group.  Earlier reported syntheses put 
this group in place near the beginning of a multi-step sequence that is impractical with 
11C.  We have developed methodology to selectively silylate hydroxyl groups at C-3 and 
C-17b in 3,11b,17b-estriols allowing for methylation of the free C-11b-OH near the end 
of the synthetic sequence. This methodology is thus potentially applicable to the 
production of 11C-labeled 11b-methoxyestrogens for PET studies.  Through other 
transformations of the free C-11b-OH the method is also potentially applicable to the 
synthesis of other estrogens functionalized at C-11.  

   

 
 
 
 
 



MEDI 363 Identification of peptides that bind to estrogen response elements: 
Using peptide phage display library  
matthewos Eshete, chemistry, Mississippi Valley State University, 14000 HWY 82 west 
P.O.Box 5079, Itta Bena, MS 38941, meshete@mvsu.edu, and Zakary Ndegwa, NSEH, 
Mississippi Valley State University  

Short peptides can mimic estrogen receptor proteins (ER) and bind to the same site on 
the estrogen response element (ERE) as proteins do. In this research peptide phage 
display library has been utilized to select peptides that bind to ERE. The phage display 
library used to select peptides against the target ERE, were random 15-mer phage 
display library and f88-4/Cys6 phage display library. Human pS2 ERE (pS2) and 
Xenopus Vitelloginin A2 ERE (Vit. A2) were used as target molecules. From 15-mer 
library 30 phage clones were selected using Vit. A2 as a target molecule and 22 phage 
clones were selected using pS2 as target molecules. On the other hand 12 phage 
clones were selected from the f88-4/Cys6 library against Vit. A2 and 35 phage clones 
were selected using pS2 as target molecules. Progressive selections of the different 
round show selectivity and specificity of binding to the target molecule.  

 
MEDI 364 Methylation of estrogen receptor-beta promoter 0N CpG sites in LNCaP 
cells  

 
WITHDRAWN 

Studies have shown that estrogen receptor-beta (ERb) acts as a tumor suppressor 
gene in prostate cancer (PCa). In higher grades of PCa, ERb expression disappears 
with no causal genetic mutation, rather, gene silencing is performed by CpG methylation 
in the promoter 0N region of ERb. Using a demethylation agent (5-aza-2'-
deoxycytidine), we have analyzed by DNA sequencing/alignment that critical CpG 
centers are preferentially demethylated for a given concentration of demethylation 
agent. Ultimately, it was shown through Real Time RT-PCR that preferential 
demethylation at these critical CpG centers reactivate expression of ERb in LNCaP 
cells. This has prompted further studies into the binding capabilities of transcription 
factors at these critical sites for gene regulation. If discovered, a transcription factor's 
ability to bind to the promoter 0N region could serve as the master switch in ERb 
transcription.  

 
MEDI 365 Estrogen receptor (ER) ligands that recruit FK506 binding proteins: A 
novel mechanism of ER antagonism?  
Terry W Moore, Jillian R. Gunther, and John A. Katzenellenbogen, Department of 
Chemistry, University of Illinois at Urbana-Champaign, 600 S. Mathews Ave, Urbana, IL 
61801, twmoore@uiuc.edu  

Typical endocrine therapy for the treatment of estrogen-receptor (ER) positive breast 
cancers involves administration of a selective estrogen receptor modulator or 
antiestrogen that, through an induced conformational change in ER, indirectly blocks 
recruitment of associated co-activator proteins, leading to a reduction in ER-mediated 



transcription, and, consequently, a diminution in tumor cell proliferation. We have been 
interested in inhibiting this ER-coactivator interaction directly, but disrupting protein-
protein interactions with small molecules is notoriously difficult. Having thus far met with 
only modest success in designing small molecule inhibitors (low micromolar), we 
investigated a novel mechanism for ER-coactivator inhibition in a manner analogous to 
that proposed by Gestwicki, Graef and Crabtree: conscription of steric bulk to the ER-
coactivator interface by recruitment of an omnipresent chaperone protein, FKBP (FK 
506 Binding Protein). We describe here the synthesis of heterobivalent ligands (tethered 
ER and FKBP ligands) designed for this purpose, as well as preliminary biological 
results.  

 
MEDI 366 Pyrimidine core small molecule inhibitors of estrogen and androgen 
receptor-coactivator binding  
Alexander A. Parent, Jillian R. Gunther, Jaimin P. Amin, and John A. 
Katzenellenbogen, Department of Chemistry, University of Illinois at Urbana-
Champaign, 600 South Mathews Avenue, Urbana, IL 61801, aparen2@uiuc.edu  

We previously described small heterocyclic molecule inhibitors of the protein-protein 
interaction between the estrogen receptor (ER) and the steroid receptor coactivator 
(SRC). In contrast to traditional disruption of the ER/SRC interaction that results from 
the binding of small molecule antagonists at the ligand binding site of the ER, forcing it 
into a conformation that interferes with SRC binding, these small-molecule coactivator 
binding inhibitors (CBIs) interact directly with the coactivator binding site formed in the 
presence of an agonist, effectively disallowing the protein/protein interaction necessary 
for activation. The most potent of these cores (6-alkyl-2,4-diaminopyrimidines) has been 
further derivatized and investigated as a CBI in both the ER and androgen receptor 
(AR)/SRC systems. The best CBIs have low micromolar affinity. To the best of our 
knowledge, this is the first reported use of small-molecules as CBIs in an AR system 
and provides a promising starting point for future inhibitor development.  

 
MEDI 367 Bioactive compounds with unusual elemental composition: Boron-
nitrogen estrogen receptor ligands, structural features of partial agonists  
Hai-Bing Zhou1, Kendall W. Nettles2, Kathryn E. Carlson1, Fabio Stossi1, Geoffrey L. 
Greene3, and John A. Katzenellenbogen1. (1) Department of Chemistry, University of 
Illinois at Urbana-Champaign, 600 South Mathews Avenue, Urbana, IL 61801, (2) 
Department of Biochemistry, The Scripps Research Institute, (3) Ben May Institute for 
Cancer Research, University of Chicago  

To explore the elemental diversification of drug-like molecules, we have replaced the 
C=C double bond in non-steroidal ligands for the estrogen receptor (ER) with the 
isoelectronic and isostructural B-N bond. The hindered anilino dimesitylboranes were 
easily prepared and very stable. These compounds demonstrated modest binding 
affinity for ER and were functional antagonists. X-ray analysis of one ER B-N ligand 
complex revealed steric clashes with the p-methyl groups potentially responsible for 
their modest binding affinity and a distortion of receptor conformation that might account 
for their partial agonist activity. Removal of these sterically offending groups resulted in 
a 4-20 fold increase in binding affinity and a marked shift from partial agonist to agonist 



character. This work demonstrates that a B-N bond can function as a molecular 
surrogate for a C=C bond, expanding the elemental diversity of drug-like molecules. It 
also illustrates the power of structure-guided ligand optimization.  

 

 
MEDI 368 Synthesis of a selective proteolysis inducer (PROTAC): Chemically 
knocking out estrogen receptor function  
Meagan K. Mann and John A. Katzenellenbogen, Department of Chemistry, 
University of Illinois, Urbana-Champaign, University of Illinois, 600 South Mathews 
Avenue, Urbana, IL 61801, Fax: 217-333-7325, mkmann@uiuc.edu, jkatzene@uiuc.edu  

Estrogen receptor-positive breast cancer is often treated with endocrine therapy, using 
either aromatase inhibitors or selective estrogen receptor (ER) modulators. These 
agents turn off ER function at the level of hormone-receptor interaction, by lowering 
endogenous estrogen levels or blocking estrogen interaction with ER. In principle, ER 
activity could be controlled at the protein level via a chemical knockout approach 
through which degradation of ER is induced using a small molecule-peptide conjugate 
called a PROteolysis TArgeting Chimeric molecule (PROTAC). PROTACs contain a 
high affinity ligand specific for a target protein covalently attached to a ubiquitin ligase 
(E3) destruction sequence. Upon entering a cell, the PROTAC binds to its target and 
recruits a ubiquitin ligase; after ubiquitination, the proteasome recognizes the modified 
protein and targets it for degradation. One such molecule has been made, using 
cyclofenil, a high affinity ER ligand, and a heptapeptide from HIF1á recognized by the 
VCB E3 ligase.  

 
MEDI 369 Dual interaction assay receptor-corepressor/receptor-coactivator 
binding  
Muthu Jeyakumar1, Paul Webb2, Thomas S. Scanlan3, and John A. 
Katzenellenbogen1. (1) Department of Chemistry, University of Illinois, Urbana, 600 S. 
Mathews Avenue, Urbana, IL 61801, jkumar@uiuc.edu, (2) Diabetes Center and 
Metabolic Research Unit, University of California, (3) Department of Physiology & 
Pharmocolgy, Oregon Health & Science University  

Thyroid hormone receptors (TR) exchange corepressors for coactivators in response to 
thyroid hormones (TH) giving TR dual functions of transcriptional repression and 
activation. We have developed DNA-based dual in vitro assays to measure coactivator 
association and corepressor dissociation using time-resolved fluorescence resonance 
energy transfer (TR-FRET). The assays involve a biotinylated DR+4 sequence, 
streptavidin-europium, TR-RXR heterodimer, and a fluorescein-labeled NRID fragment 



of SRC3 or NCoR. TH-induced receptor-coregulator interactions were specific, dose-
dependent and saturable; measured potencies were GC-1>T3>TRIAC>T4>rT3 for 
coactivator recruitment and TRIAC>GC-1>T3>T4>rT3 for corepressor dissociation. As 
in vivo, the TR antagonist NH3 blocked TH-induced SRC3-TR interaction and showed 
weak NCoR dissociation. The net potencies derived from this dual assay correlated well 
with those from cell-based reporter assays. The assays developed here have a broad 
assay window, with nanomolar sensitivity for both coregulators and THs, short 
incubation times, and a Z' factor of >0.8, thus being readily adaptable for high-
throughput screening.  

 
MEDI 370 Applying computational tools in drug discovery: Oxidative 
susceptibility and estrogen receptor interactions of arzoxifene analogs  
Irida Kastrati, Zhihui Qin, Pavel A. Petukhov, Judy L. Bolton, and Gregory R. J. 
Thatcher, Medicinal Chemistry and Pharmacognosy, University of IL at Chicago (UIC), 
833 South Wood Street, Room 539, Chicago, IL 60612, ikastr2@uic.edu  

Selective Estrogen Receptor Modulators (SERMs) are a class of therapeutics, that upon 
interaction with the Estrogen Receptor (ER) act as estrogens in some tissues, 
antagonize estrogen action in others, or display mixed agonist/antagonist profiles. The 
ideal SERM would have antiestrogenic activity in the reproductive tissues (breast and 
uterus), estrogenic activity in bone (reduce osteoporosis) and brain (improved mood, 
cognition and memory), a positive profile in the cardiovascular system (reduce strokes, 
CHD, and DVT), and finally an oxidative profile able to modulate the chemopreventive 
property attributed to SERMs. In this study, we examined a number of synthesized 
Arzoxifene analogs designed to deconvolute the oxidative property of SERMs, while still 
maintaining their ability to interact with ER. Molecular modeling included ligand docking 
and ER-ligand complex minimization with various methods. These techniques revealed 
structural aspects important in determining receptor affinity, putative binding mode, and 
selectivity for one isoform over the other (ERá vs ERâ). As predicted, the results 
confirmed that bulkier 4'-substituents have reduced affinity for the receptor. Apart from 
the traditional ligand binding domain (LBD) cavity, a second low-affinity binding site 
reported for Tamoxifen is explored for our series. DFT calculations were performed at 
the B3LYP calculation level on a model compound representing the structural diversity 
of our analogs at the 4'- position. The BDE and ÄG were calculated for 1 electron 
oxidation and/or 2 electron oxidation. Hammett plots revealed the nice correlation 
between the electronic effect of the substituent on BDE (r2=0.97) and ÄG (r2=0.974) the 
benzothiophene OH bond homolysis, which extends over the phenol-benzothiophene 
moiety of our compounds. Together with a collection of in vitro and cell-based assays 
performed in our lab, this study represents the ongoing effort to model the promiscuous 
Estrogen Receptor for improved drug therapy.  

 
MEDI 371 Improved synthetic technology of chlorodehydromethyltestosterone  
Yan Deng, Hunan Key Laboratory of Green Packaging and Application of Biological 
Nanotechnology, Hunan University of Technology, Wenhua Lu 2, Zhuzhou 412008, 
China, Fax: 86-733-2182097, dy_dengyan@yahoo.com.cn, Song Li, Hunan Key 
Laboratory of Green Packaging and Application of Biological Nanotechnology, Zhuzhou 
Institute of Technology, Wenhua Lu, Zhuzhou 412008, China, Fax: 86-733-2182097, 



solisong@163.com, and Nongyue He, State Key Laboratory of Bioelectronics, 
Southeast University, 210096 Nanjing, China, Fax: 86-25-83790885, 
nyhe1958@163.com  

The synthetic process of chlorodehydromethyltestosterone was improved. 
Chlorodehydromethyltestosterone was synthesized from methyltestosterone by 
cycloxidization with hydrogen peroxide to obtain cycloperoxene methyltestosterone, 
then subjected to chloridization with hydrochloric acid in presence of propanone to 
obtain chloromethyltestosterone which was further subjected to dehydrogenation with 
2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) using p-toluene sulfonic acid (PTS) 
as dehydrogenation catalyst in benzene. The overall yield was 30.0 %. Chemical 
structure of the product was confirmed by melting point, 1H-nuclear magnetic resonance 
and mass spectra. The synthetic route of this method is suitable for industrial 
production.  

 
MEDI 372 Identification of estrogen receptor ligands using a new multistep 
computer-aided approach  
Sivanesan Dakshanamurthy1, Emma Thembani2, Shalaja Divekar2, and Mary Beth 
Martin2. (1) oncology, Lombardi Cancer Center, Georgetown University, reservoir road, 
E401, NRB, washington DC, DC 20057, sd233@georgetown.edu, (2) Department of 
Oncology, Lombardi Comprehensive Cancer Center, Georgetown University  

The use of CADD approaches in drug discovery is fairly common to identify lead 
compounds. However, most available in-silico screening methods use protein structures 
as a rigid molecule to find “best fit” ligands. Further, the scoring functions computed by 
docking simulations are not sufficient a) to account for large differences between a 
natural ligand and a small molecule, and b) to predict accurate ligand binding mode and 
binding affinity. In this work, a new multi-step CADD approach is presented that 
combines a new binding mode strategy to free energy simulations to predict the binding 
affinities of known estrogen receptor ligands. Encouraging results have been obtained 
for predicting binding free energies with a root-mean-square deviation of ~1.85kcal/mol. 
Since the RMS error is rather small, this approach can be reliably applied as a filter for 
the last step of virtual high throughput screening. Encouraged by these results, we 
applied our multi-step CADD approach to determine the binding affinities of compounds 
identified in this work. These compounds were assayed against Estrogen Receptor and 
some of the compounds showed good activity at 10 micro molar concentration. The 
results will be presented in the meeting.  

 
MEDI 373 Synthesis and evaluation of 17-alpha-heteroarylvinyl estradiols as 
ligands for the estrogen receptor ligand binding domain (ER-LBD)  
Sandra Olmsted1, Robert N. Hanson2, Pakamas Tongcharoensirikul2, Emmett 
McCaskill2, Richard B. Hochberg3, and David C. Labaree3. (1) Deaprtment of Chemistry, 
Augsburg College, 2211 Riverside Avenue South, Minneapolis, MN 55454, Fax: 612-
330-1649, olmsteds@augsburg.edu, (2) Department of Chemistry and Chemical 
Biology, Northeastern University, 102 Hurtig Hall, 360 Huntington Avenue, Boston, MA 
02115, r.hanson@neu.edu, (3) Department of Obstetrics and Gynecology, Yale 
University School of Medicine  



As part of our program to probe the ligand binding pocket of the estrogen receptor we 
have prepared and evaluated a large series of 17-alpha-(substituted phenyl) vinyl 
estradiols. The results from competitive binding assays indicate that the affinity for the 
ER-LBD is dependent upon the nature and site of substitution. One modification that 
had not been explored was the aromatic ring attached to the vinyl group. In this study 
we describe the preparation of a series of heteroaryl vinyl analogs using the Stille 
coupling reaction and their evaluation as ligands for the ER-LBD using competitive 
binding and alkaline phosphatase induction assays.  

This work was supported by PHS 5 RO1 CA81049 and DoD W81XWH-04-1-0544.  

 
MEDI 374 Quantitation of estrogens in male plasma using liquid chromatography 
with an electrochemical detector  
Amy Kallmerten1, Brittany Rowland1, Mark Pomerantz2, William Oh2, and James 
Glick3. (1) Department of Chemistry & Chemical Biology, Northeastern University, 360 
Huntington Ave. 102HT, Boston, MA 02115, Fax: 617-373-8795, 
kallmerten.a@neu.edu, (2) Dana-Farber Cancer Institute/ Brigham and Women's 
Hospital, (3) Department of Chemistry & Chemical Biology/ Barnett Institute  

Naturally derived pharmaceuticals composed of conjugated estrogens and their sulfate 
esters are commonly used in the treatment of post-menopausal women. More recently 
they are being prescribed in the treatment of male reproductive cancers. Clinical data 
has shown that androgen-independent prostate male cancer patients vary in their 
response to estrogen therapies. An extraction method was created to isolate 
compounds of interest from samples of male plasma using ethinyl estradiol as an 
internal standard. High-performance liquid chromatography with an electrochemical 
detection is being used to separate and identify estrogens and their metabolites using 
retention time and oxidation pattern matching that is compared to standard compounds. 
GC-MS is being used to identify unknown metabolites of interest. Data for patient 
clinical trial samples will be presented for identified target compounds. The evaluation of 
target compounds versus disease progression for selected patients will be reported.  

 
MEDI 375 3-(2,4-Dimethyl-9H-pyrido[2,3-b]indol-3-yl)propanoic acid derivatives as 
potent and bioavailable microsomal triglyceride transfer protein(MTP) inhibitors 
with reduced cytochrome P450 3A4(CYP3A4) inhibitory activity  
Akira Suga1, Hideki Kubota1, Masanori Miura1, Naoki Imanishi1, Daisuke Sasuga1, 
Hiroshi Moritani1, Shin Naganuma1, Chika Kitada1, Masako Furutani1, Shuichi 
Sakamoto2, and Shin-ichi Tsukamoto3. (1) Drug Discovery Research, Astellas Pharma 
Inc, 21, Miyukigaoka, Tsukuba, Ibaraki 305-8585, Japan, Fax: 81-29-852-5387, 
akira.suga@jp.astellas.com, (2) Technology, Astellas Pharma Inc, (3) Corporate 
Strategy, Astellas Pharma Inc  

In an effort to develop novel MTP inhibitors, a series of {4-[(2,4-dimethyl-9H-pyrido[2,3-
b]indol-9-yl)methyl]phenyl}acetamides have been synthesized based on the structure of 
Implitapide, a potent MTP inhibitor which has been shown to potently reduce both 
serum cholesterol and triglyceride levels in clinical studies. Since our initial profiling 
study had revealed issues with low solubility and CYP3A4 inhibition properties 



associated with the lipophilic core structure of this series, we introduced various polar 
functionalities into the structure. This attempt led to the discovery that propanoic acid 
moiety at 3-position of the 9H-pyrido[2,3-b]indole ring effectively reduced CYP3A4 
inhibition while maintaining potent apolipoprotein B secretion inhibition properties. 
Subsequent optimization around the amide portion has identified AS1552133 as a 
potent MTP inhibitor with improved bioavailability. Synthesis and SAR of this series will 
be presented along with PK and in vivo hypolipidemic profiles of selected compounds.  

 
MEDI 376 Novel 4-phenyl-1,8-naphthyridin-2(1H)-on-3-yl ureas: Synthesis and 
inhibitory activity against acyl-CoA:cholesterol acyltransferase  
Hitoshi Ban1, Masami Muraoka2, Satoshi Ohnuma3, Katsuhisa Ioriya4, and Naohito 
Ohashi1. (1) Chemistry Research Laboratories, Dainippon Sumitomo Pharma Co., Ltd, 
Enoki 33-94, Suita, Osaka, Japan, Fax: +81-6-6337-6010, hitoshi-ban@ds-
pharma.co.jp, (2) Quality Assurance Resposible Office, Taoka Chemical Co., Ltd, (3) 
Technology Research & Development Center, Dainippon Sumitomo Pharma Co., Ltd, 
(4) Pharmacology Research Laboratories, Dainippon Sumitomo Pharma Co., Ltd  

Acyl-CoA:cholesterol acyltransferase (ACAT) inhibitors are attractive targets for the 
treatment of hypercholesterolemia and atherosclerosis. We have previously found a 
naphthyridinyl urea -SM-32504- as potent ACAT inhibitor (IC50=11nM). However, this 
compound showed low bioavailability in rodent models. To improve the bioavailability of 
SM-32504, we carried out modifications on this compound and obtained water-soluble 
napthyridinyl ureas as potent ACAT inhibitors. Among these inhibitors, SMP-797 with 
(4-aminophenyl)ureido and 3-(hydroxypropoxyphenyl) moieties showed excellent 
pharmacokinetic properties in rodents models and potent cholesterol-lowering effect in 
rabbit model fed a casein-rich diet. The design, synthesis, biological activity and SAR of 
the synthesized compounds are described in this report.  

 
MEDI 377 Synthesis and SAR of aryl and heteroaryl 11B-HSD-1 inhibitors  
Haixia Wang, James Li, Ligaya Simpkins, James Sutton, Shung Wu, Rebecca Smirk, 
David Yoon, Zheming Ruan, Christopher Cooper, Katy Van Kirk, Robert Hutchins, Yi-
Xin Li, Zhengping Ma, Ramakrishna Seethala, Rajasree Golla, Akbar Nayeem, Stanley 
Krystek, David Gordon, Jeffrey A. Robl, and Lawrence Hamann, Bristol-Myers Squibb 
Co, 311 Pennington-Rocky Hill Rd, Pennington, NJ 08534  

11B-Hydroxysteroid dehydrogenase-type 1 (11B-HSD-1) is an enzyme that catalyzes 
the conversion of biologically inactive cortisone to the active glucocorticoid hormone 
cortisol. Over expression of 11B-HSD-1 in adipose or liver in mice has been shown to 
induce a phenotype typical of metabolic syndrome including hyperglycemia, 
hyperinsulinemia, dyslipidemia and obesity. In contrast, 11B-HSD-1 KO mice are 
resistant to weight gain and hyperglycemia when placed on a high fat diet. It has been 
proposed that inhibition of 11B-HSD-1 in the liver and adipose may attenuate production 
of cortisol in these tissues, which would decrease glucose output from the liver and 
increase glucose uptake in the adipose. Therefore, inhibition of 11B-HSD-1 has the 
potential as a novel approach for the treatment of type 2 diabetes, obesity and 
metabolic syndrome. In this poster, we will present synthesis and biological activity of 



various aryl and heteroaryl amides and sulfonamides as potent and selective 11B-HSD-
1 inhibitors.  

 
MEDI 378 Discovery of orally active butyrolactam 11b-HSD1 inhibitors for the 
treatment of metabolic syndrome  
Vince S. C. Yeh1, Ravi Kurukulasuriya1, David Madar2, Francis A. Kerdesky1, Jeffrey J. 
Rohde3, Marina Pliushchev3, Steven Fung4, Katina Monzon4, William J. Chiou5, Jiahong 
Wang4, Deanne Stolarik4, Hovis Imade4, David W. A. Beno1, Robin Shapiro6, Victoria 
Knourek-Segel7, Eugene N. Bush6, Denise M. Wilcox1, Phong Nguyen1, Michael Brune7, 
Peer B Jacobson6, and James T. Link1. (1) Global Pharmaceutical Research and 
Development, Abbott Laboratories, 100 Abbott Park Road, Abbott Parl, IL 60064, 
vince.yeh@abbott.com, (2) Metabolic Disease Research Division, Abbott Laboratories, 
(3) Target and Lead Discovery, GPRD, Abbott Laboratories, (4) Metabolic Disease 
Research, GPRD, Abbott Laboratories, (5) Metabolic Disease Research, Abbott 
Laboratories, Global Pharmaceutical Research and Development, (6) Global 
Pharmaceutical Research and Development, Metabolic Disease Research, Abbott 
Laboratories, (7) Metabolic Disease Research, Abbott Laboratories, Global 
Pharmaceutical Research Division  

Metabolic syndrome is a cluster of factors associated with an increased risk of 
atherosclerotic cardiovascular disease and diabetes. The characteristics of the 
metabolic syndrome include abdominal obesity, impaired glucose tolerance, 
dyslipidemia, and hypertension. 11b-Hydroxysteroid dehydrogenase type 1 (11b-HSD1) 
has attracted significant attention from the pharmaceutical research community as a 
target for the treatment of metabolic syndrome. This enzyme converts the glucocorticoid 
receptor (GR) inactive cortisone (dehydrocorticosterone in rodents) into the GR active 
hormone cortisol (corticosterone in rodents). In the liver, cortisol stimulates 
gluconeogenesis through upregulation of the enzymes phosphoenolpyruvate 
carboxykinase and glucose 6-phosphatase, and in adipose tissue, cortisol promotes 
adipogenesis and lipolysis. The current hypothesis presumes a small molecule that 
selectively targets 11b-HSD1 over 11b-HSD2 (a enzyme that catalyses the conversion 
of cortisol back to cortisone) can be a viable therapeutic strategy for the treatment of 
metabolic syndrome.  

In this presentation, we describe our medicinal chemistry efforts in identifying a series of 
potent and selective butyrolactam 11b-HSD1 inhibitors exemplified by 2 starting from 
HTS hit 1.  

 



 
MEDI 379 Structure-activity relationship study of stearoyl Co-A desaturase-1 
(SCD1) inhibitors with privileged phenoxypiperidines  
Bo Liu1, Vince S. C. Yeh1, John Lynch1, Jennifer Freeman1, Zhili Xin1, Tom S. Suhar1, 
Ning Cao2, Harriet T. Smith1, Heidi S. Camp1, Christine A. Collins1, Hing L. Sham1, and 
Gang Liu1. (1) Global Pharmaceutical Research and Development, Abbott Laboratories, 
100 Abbott Park Road, Abbott Park, IL 60064, Fax: 847-938-1674, 
bo.x.liu@abbott.com, (2) Metabolic Disease Research, Abbott Laboratories, Global 
Pharmaceutical Research and Development  

Stearoyl-CoA desaturase1 (SCD1) catalyzes the rate-limiting step in the biosynthesis of 
monounsaturated fatty acids from saturated fatty acids. SCD1 has been implicated as a 
potential therapeutic target in the treatment of obesity and metabolic syndrome. Our 
internal discovery efforts resulted in the identification of three new series of SCD1 
inhibitors encompassing the privileged phenoxypiperidine moiety. These inhibitors have 
very good potency against SCD1 and excellent oral bioavailability and may have 
potential utility for treatment of type 2 diabetes, obesity, and metabolic syndrome. This 
poster will describe the syntheses and SAR study of these series of SCD1 inhibitors.  

 
MEDI 380 Synthesis and structure-activity relationships of piperidine-1-
carboxamides as stearoyl-CoA desaturase 1 inhibitors  
Mei Liu1, Zhili Xin1, Hongyu Zhao1, Michael D. Serby1, Harriet T. Smith1, Tom S. 
Suhar1, Ning Cao2, Teresa K Surowy1, Heidi S. Camp1, Christine A. Collins1, Hing L. 
Sham1, and Gang Liu1. (1) Global Pharmaceutical Research and Development, Abbott 
Laboratories, Dept. R4MC, BLDG AP10, 100 Abbott Park Road, Abbott Park, IL 60064, 
Fax: 847-935-0310, mei.liu@abbott.com, (2) Metabolic Disease Research, Abbott 
Laboratories, Global Pharmaceutical Research and Development  

Stearoyl-CoA desaturase 1 (SCD-1) is the rate-limiting enzyme in the biosynthesis of 
monounsaturated fatty acids. Current literature suggests that SCD1 plays a key role in 
lipid partitioning between lipogenesis and oxidation, as a result SCD1 has emerged as a 
promising target for the treatment of type 2 diabetes and obesity. We have discovered 
that piperidine-1-carboxamides are potent SCD-1 inhibitors. Here we report the 
synthesis and SAR studies of this series of compounds.  

 
MEDI 381 Novel urea-based stearoyl-CoA desaturase 1 inhibitors: Design, 
synthesis, and biological evaluation  
Zhili Xin1, Hongyu Zhao2, Michael D. Serby2, Bo Liu2, Mei Liu2, Bruce G. 
Szczepankiewicz2, Lissa TJ. Nelson2, Harriet T. Smith2, Tom S. Suhar2, Ning Cao3, 
Teresa K Surowy2, Denise M. Wilcox2, Phong Nguyen2, Martin Voorbach2, Kathy 
Landschulz2, Heidi S Camp3, Christine A. Collins2, Hing L Sham2, and Gang Liu1. (1) 
Abbott Laboratories, Abbott Park, IL 60064-6098, zhili.xin@abbott.com, (2) Global 
Pharmaceutical Research and Development, Abbott Laboratories, (3) Metabolic 
Disease Research, Abbott Laboratories, Global Pharmaceutical Research and 
Development  



Abstract: Obesity and the closely associated metabolic syndrome are two of the fastest 
growing health concerns. Stearoyl-CoA desaturase1 (SCD1) has been found to play an 
important role in lipid metabolism and body weight control. Inhibition of SCD activity 
might be of benefit in the treatment of obesity and metabolic syndrome. Structurally 
novel SCD1 inhibitors were identified via a molecular scaffold manipulation in our 
laboratories. Preliminary structure-activity relationships (SAR) study led to the discovery 
of potent, and orally bioavailable urea-based SCD1 inhibitors. Design, synthesis, and 
biological evaluation of our SCD1 inhibitors, including in vivo desaturation-index 
lowering effects, will be presented.  

 
MEDI 382 Discovery of potent stearoyl-CoA desaturase 1 (SCD1) inhibitors via 
scaffold hopping  
Hongyu Zhao, Michael D. Serby, Harriet T. Smith, Ning Cao, Tom S. Suhar, Teresa K. 
Surowy, Heidi S. Camp, Christine A. Collins, Hing L. Sham, and Gang Liu, R4MC, 
Abbott Labs, 100 Abbott Park Road, Abbott park, IL 60064, hongyu.zhao@abbott.com  

Based on a competitor's lead compound, a novel series of potent stearoyl-CoA 
desaturase 1 (SCD1) inhibitors was discovered via scaffold hopping. This research 
highlighted the importance of scaffold hopping under the current high throughput in vitro 
assay-driven paradigm, especially for protein targets with promiscuous binding pockets. 
This approach allows quick identification of proprietary compounds to chemically 
validate the target without internal high throughput screening efforts.  

 
MEDI 383 Discovery of phenoxypiperidines as novel stearoyl-CoA desaturase 
inhibitors: From assay validation to lead development  
Jennifer C. Freeman1, John K. Lynch1, Rajesh R. Iyengar2, Harriet T. Smith3, Tom S. 
Suhar3, Linda E. Chovan3, Haiyan Xu1, Teresa K Surowy3, Christine A. Collins3, and 
Philip R. Kym2. (1) Metabolic Disease Research, Abbott Laboratories, Global 
Pharmaceutical Research Division, 100 Abbott Park Rd, R4MF/AP10, Abbott Park, IL 
60064-6101, Jennifer.Freeman@abbott.com, (2) Metabolic Disease Research, Abbott 
Laboratories, Global Pharmaceutical Research and Development, (3) Global 
Pharmaceutical Research and Development, Abbott Laboratories  

Stearoyl-CoA desaturase-1 (SCD1) is the enzyme that catalyzes the rate-limiting step in 
the conversion of saturated, long-chain fatty acids into monounsaturated fatty acids. 
SCD1 knockout mice (-/-) are characterized by reduced adiposity and increased energy 
expenditure. In order to evaluate SCD1 enzymatic inhibition as a potential target for 
treatment of obesity and the closely related metabolic syndrome, we sought to identify 
potent, small molecule inhibitors with favorable pharmacokinetic profiles. In the course 
of this effort, we discovered a novel series of phenoxypiperidine analogs that performed 
as dose-dependent SCD inhibitors. This lead series was optimized for potency of SCD1 
inhibition and good metabolic stability in mouse and human microsomes. The SAR 
associated with improvement in potency and metabolic stability of phenoxypiperidine 
analogs will be presented.  

 



MEDI 384 Design and biological evaluation of small molecule ligands for the 
melanocortin-4 receptor: In vivo characterization of potent, selective MC4R 
agonists  
Ryan T. Backer1, Karin Briner1, Mike P. Clay2, Ivan Collado1, Libbey S. Craft3, Paul J. 
Emmerson3, Matthew J. Fisher1, Mark L. Heiman3, JeAnne L. Hertel3, Saba Husain1, 
Steven L. Kuklish1, Terry D. Lindstrom2, Ana I. Mateo1, Jeffrey T. Mullaney1, Thomas P. 
O'Brien1, Paul L. Ornstein1, Timothy I. Richardson1, Jikesh A. Shah1, Tracy M. 
Williams2, and John M. Zgombick4. (1) Discovery Chemistry Research, Eli Lilly & 
Company, Lilly Corporate Center, Indianapolis, IN 46285, backer_ryan@lilly.com, (2) 
Toxicology / Drug Disposition, Eli Lilly & Company, (3) Discovery Biology, Eli Lilly & 
Company, (4) Deceased  

The melanocortin receptors 1-5 are a group of type I G-coupled protein receptors. 
MC4R is widely believed to play a major role in metabolism and feeding behavior. We 
have recently reported several structurally related series that are potent, efficacious and 
selective in vitro against MC4R. Compounds from these platforms have been shown to 
provide exposure sufficient for in vivo analysis. Such compounds demonstrate 
decreased food intake and increased energy expenditure in the Long-Evans DIO rat 
model, suggesting that MC4R-selective agonists could be efficacious for the treatment 
of obesity.  

 
MEDI 385 First pharmacophore and 3-D QSAR model for selective 5-
hydroxytryptamine2C (5-HT2C) receptor agonists  
Thilagavathi Ramasamy and Pavel A. Petukhov, Department of Medicinal Chemistry 
and Pharmacognosy, College of Pharmacy, University of Illinois at Chicago, 833 South 
Wood Street, Room 539, Chicago, Illinois, IL 60612, Fax: 312-996-7107, rthila@uic.edu  

Fenfluramine and dexfenfluramine are appetite suppressants that were in widespread 
use in the United States. These drugs were withdrawn from the market after reports of 
valvular heart defects from use among weight loss patients, an effect which may result 
from the activation of other serotonergic pathways, particularly of 5-HT2B receptors. It 
has also been proposed that hallucination caused by serotonergic drugs may be an 
effect of 5-HT2A agonism. Thus, the discovery of potent 5-HT2C receptor agonists with 
appropriate selectivity versus 5-HT2A and 5-HT2B receptors could lead to a safe and 
effective treatment for obesity. This presentation will highlight the studies toward the 
pharmacophore and 3-D QSAR models of 5-HT2C receptor agonists using four series of 
selective ligands and delineate the difference between 5-HT2C and 5-HT2A agonists. A 
“Z” shaped four feature pharmacophore model was developed for selective 5-HT2C 
agonists using Multiobjective Genetic Algorithm (MOGA). Comparative Molecular Field 
Analysis (CoMFA) was carried out for four series of 5-HT2C agonists and the best model 
was identified (q2=0.403, r2=0.957). The 5-HT2C and a previously developed 5-HT2A 
pharmacophore models were compared and the features responsible for 5-HT2C vs 5-
HT2A selectivity have been discussed. Further studies including an in silico screening for 
potential new classes of 5-HT2C agonists and synthesis of new designed de novo 
ligands is pending.  



 

Figure 1. Comparison of pharmacophore models of selective 5-HT2C agonists, 5-HT2A 
agonists and non selective agonists. H= hydrophobe, AA=Acceptor atom, 
NP=Protonated nitrogen.  

 
MEDI 386 Synthesis and SAR of heteroaryl-fused piperidines as novel 
cannabinoid-1 receptor antagonists  
Chongqing Sun1, Yanting Huang1, Richard Sulsky1, Yeheng Zhu1, Liya Kang2, Yifang 
Yang2, Rose Ann Baska2, Mary Jane Cullen2, William Keim2, Mary Ann Pelleymounter2, 
Paul Stetsko3, Olafur Gudmunsson3, Susan Johnghar3, Steven Wu3, Kamelia Behnia3, 
Kenneth E. Carlson2, and William R Ewing1. (1) Discovery Chemistry, Bristol-Myers 
Squibb Pharmaceutical Research Institute, PO Box 5400, Princeton, NJ 08543-5400, 
Fax: 609-818-3460, chongqing.sun@bms.com, (2) Metabolic Diseases Biology, Bristol-
Myers Squibb Pharmaceutical Research Institute, (3) Preclinical Candidate 
Optimization, Bristol-Myers Squibb Pharmaceutical Research Institute  

The cannabinoid-1 receptor (CB1) is a G protein-coupled receptor that mediates the 
orexigenic actions of endogenous cannabinoids. Genetic deletion of the receptor or 
pharmacologic blockade with antagonists results in hypophagia and decreased body 
weight in animal models. Clinical trials with the CB1 receptor antagonist, rimonabant, 
have demonstrated reductions in body weight and waist circumference in overweight or 
obese patients.  

We recently reported on a class of novel CB1 receptor antagonists which contains a 
tetrahydroquinoline (THQ) core (1). Optimization of the peripheral groups appended 
onto the THQ core resulted in potent and selective CB1 receptor antagonists. In follow-
up SAR studies, we modified the THQ core and synthesized a series of heteroaryl-fused 
piperidines, such as 1,2,3,4-tetrahydro-1,5-naphthyridines (2). During the course of this 
research, new synthetic methodology was developed which allows for the preparation of 
functionalized aza-regioisomers of 1,2,3,4-tetrahydronaphthyridines. The synthesis, 
SAR and pharmacology of these heteroaryl-fused piperidine CB1 receptor antagonists 
will be presented.  

 
MEDI 387 Design and synthesis of 2,5-substituted pyridines as novel 
anticoagulant factor Xa inhibitors  
Yun-Long Li, Karen A. Rossi, Joseph M. Luettgen, Robert M. Knabb, Ruth R. Wexler, 
and Patrick Y. S. Lam, Bristol-Myers Squibb Pharmaceutical Research Institute, P.O. 
Box 5400, Princeton, NJ 08543-5400, yunli@incyte.com  



Oral anticoagulants, with optimal clinical benefits, that eliminate the need for patient 
monitoring remain an unmet medical need in the treatment of thromboembolic 
disorders.  One approach to address this unmet medical need has focused on selective, 
orally active factor Xa inhibitors. In this presentation, we would like to report our findings 
on the in-silicon design and synthesis of a structurally diverse chemotype of 2,5-
substituted pyridines. 

1Current address: Incyte Corporation, Experimental Station, Route 141 and Henry Clay 
Road, Wilmington, DE 19880.  

 
MEDI 388 Highly potent and selective Factor Xa inhibitors containing alpha-
substituted arylcycloalkyl P4 residues: SAR studies of C3 substitution and the 
aryl binding site  
Jennifer X. Qiao, Sarah R. King, Pancras C. Wong, Kan He, Alan R. Rendina, Joseph 
M. Luettgen, Robert M. Knabb, Ruth R. Wexler, and Patrick Y. S. Lam, Bristol-Myers 
Squibb Pharmaceutical Research Institute, P.O. Box 5400, Princeton, NJ 08543-5400, 
Fax: 609-818-6810, jennifer.qiao@bms.com  

There exist unmet medical needs for safer and more efficacious oral anticoagulants.  
One approach is to inhibit thrombin generation by targeting the inhibition of coagulation 
factor Xa (FXa). We previously disclosed a series of highly potent FXa inhibitors bearing 
alpha-substituted (CH2NR1R2) phenylcyclopropyl P4 moieties (1) in the pyrazolo[3,4-
c]pyridine core system. The phenylcyclopropyl P4 groups in 1-FXa, which adopt a 
perpendicular conformation in the solid state, serve as bioisosteres of ortho-substituted 
biaryl groups (2). Herein, we describe our continuous SAR efforts on compounds 3 in 
search of structurally diverse P4 groups. We will discuss the effects of C3 substitution of 
the pyrazole bicyclic core and alpha substitution (R group) of the cyclopropyl ring on 
FXa in vitro binding affinity (FXa Ki),  and prothrombin time potency (PT IC2x). Efficacy 
of example compounds in the rabbit arterio-venous thrombosis model will also be 
discussed.  

 

   

 



MEDI 389 Novel sulfonylaminopiperidone derivatives as potent coagulation factor 
Xa inhibitors  
Wei Han, zilun Hu, Alan Rendina, Joseph Luettgen, Kan He, Pancras C. Wong, Robert 
M. Knabb, Ruth R. Wexler, and Patrick Y. S. Lam, PRI, Bristol-Myers Squibb, Hopewell, 
NJ 08534, wei.han1@bms.com  

   

Factor Xa, a serine protease,  plays an important role in blood coagulation due to its 
central role in the coagulation pathways.  Inhibition of factor Xa interrupts thrombin 
formation without impairing platelet haemostatic function.  Thus factor Xa inhibitors are 
useful in the treatment of thrombosis without the increased risk of bleeding associated 
with currently available anticoagulants.  In this poster, the design, synthesis, in vitro and 
in vivo activities of sulfonylaminopiperidone-based factor Xa inhibitors will be disclosed.  

MEDI 390 Chemical modification of heparin with deoxycholic acid for 
improvement of oral bioavailability  
Yong-kyu Lee, Department of Chemical and Biological Engineering, Chungju National 
University, 123 Gumdanri, Irumuen,Chungju, Chungbuk 380-702, South Korea, Fax: 82-
43-841-5220, leeyk@chungju.ac.kr, Oh Mi Kwon, Department of Chemical and 
Biological engineering, Chungju National University, Hyun Tae Moon, Mediplex Corp, 
and Youngro Byun, College of Pharmacy, Seoul National University  

Heparin is one of the most potent anticoagulants widely used for the treatment and 
prevention of deep vein thrombosis (DVT) and pulmonary embolism (PE). However, 
disadvantage of heparin lies in its poor bioavailability in oral formulations. We propose a 
new heparin conjugate by modifying carboxyl group of heparin and hydroxyl group of 
deoxycholic acid (DOCA) to enhance its bioavailability. From the results, the 
conjugation of Fraxiparin® (LMWH, 6000 dalton) and DOCA was confirmed by amide 
bonds formed by coupling between carboxylic groups of heparin and amine group of 
modified DOCA using FT-IR and FT-NMR. It could be highly absorbed in the intestine 
compared unmodified heparin. The factors affecting absorption were the number of 
conjugated DOCA molecules and functional groups of DOCA. It may serve as a 
technology to find a new method for delivering heparin conjugate, especially controlling 
oral absorption of heparin according to modification of functional group of DOCA.  

 
MEDI 391 Heparinoid-active sulfated polysaccharides from marine green algae  
Wenjun Mao and Haihong Sun, Marine Drugs and Foods Institute, Ocean University of 
China, 5 Yushan Road, Qingdao 266003, China, wenjunmqd@hotmail.com  

Heparin is well known to have a remarkable anticoagulant activity and has been studied 
widely with regard to structure-activity relationships. But heparin has several side effects 
during clinical using, such as development of thrombocytopenia, hemorrhagic effect and 
so on. The current efforts are to develop specific and potent antithrombotic agents. The 
major components of seaweed cell wall mucilage are known to be a rich source of 
naturally occurring heparinoids. Various anticoagulant-active polysaccharides, 
especially from red and brown algae, have been isolated and characterized. They 



contain a variety of sulfated galactans and sulfated fucans. These polysaccharides are 
potent thrombin and factor Xa inhibitors mediated by antithrombin or heparin cofactor II. 
In our laboratory, we are working on the anticoagulant polysaccharides from marine 
green algae. These heparinoid-active sulfated polysaccharides from green seaweeds 
have been isolated and characterized. The mechanism of anticoagulant activity 
mediated by the sulfated polysaccharides from marine green algae will be investigated.  

 
MEDI 392 VLA1 integrin inhibitors: Diaminopropionic acid derivatives  
Allen A. Thomas1, Rui Xu1, Scott C. Miller1, Steven A. Boyd1, Kevin Condroski1, Indrani 
Gunawardana1, Gan Zhang1, Mark L. Lupher Jr.2, Francine Farouz2, Irina Jacobson2, 
Donald S. Staunton2, and Eugene D. Thorsett2. (1) Array BioPharma, 3200 Walnut 
Street, Boulder, CO 80301, Fax: 303-386-1420, athomas@arraybiopharma.com, (2) 
ICOS Corp  

Inhibition of the integrin α1β1 (VLA1) binding to collagen IV, has been demonstrated to 
reduce inflammation in mouse models of delayed-type hypersensitivity (DTH), contact 
hypersensitivity (CHS) and arthritis. Diaminopropionic acids (e.g. compounds A-D) were 
identified as highly potent VLA1 antagonists. A focused library containing various acyl, 
sulfonyl, and carbamoyl groups was prepared to optimize cell potency, in vitro ADME 
and in vivo PK.  

 

 
MEDI 393 VLA1 integrin inhibitors: Aminopiperidine amides  
Allen A. Thomas1, Scott C. Miller1, Steven A. Boyd1, Kevin Condroski1, Jason De 
Meese1, Indrani Gunawardana1, Rui Xu1, Gan Zhang1, Mark L. Lupher Jr.2, Francine S. 
Farouz2, Irina Jacobson2, Donald S. Staunton2, and Eugene D. Thorsett2. (1) Array 
BioPharma, 3200 Walnut St, Boulder, CO 80301, Fax: 303-386-1420, 
athomas@arraybiopharma.com, (2) ICOS Corp  

Inhibition of the integrin α1β1 (VLA1) binding to collagen IV, has been demonstrated to 
reduce inflammation in mouse models of delayed-type hypersensitivity (DTH), contact 
hypersensitivity (CHS) and arthritis. Aminopiperidine amides were identified as potent 
VLA1 antagonists. Optimization of cell potency and in vitro ADME properties will be 
presented.  

 
 
 



MEDI 394 Acrylamide amido acid derivatives as potent and selective VLA-1 
antagonists: Optimization of the amido acid region  
Rui Xu1, Indrani Gunawardana2, Yvan Le Huerou1, Scott C. Miller1, Steven A. Boyd1, 
Kevin Condroski1, Jason De Meese1, Allen A. Thomas1, Gan Zhang1, Mark L. Lupher 
Jr.3, Liming Sui3, Francine Farouz3, Irina C. Jacobson3, Donald S. Staunton3, and 
Eugene D. Thorsett3. (1) Array BioPharma, 3200 Walnut Street, Boulder, CO 80301, (2) 
Array BioPharma Inc, (3) ICOS Corp  

The interaction of very late antigen-1 (VLA-1) with extracellular matrix proteins collagen 
and laminin is known to play an important role in the cell adhesion process. Monoclonal 
antibodies against VLA-1 have been demonstrated to be efficacious in several animal 
models of inflammation. Previously the alanine amide 1 was identified as a VLA-1 
inhibitor with double-digit nanomolar potency. The presented work is focused on the 
synthesis of analogues of 1 by substituting the (L)-alanine subunit with different alpha 
and beta amino acids. This resulted in the discovery of compounds as much as 40-fold 
more active than 1 (e.g. compound 2, IC50 = 2 nM). Replacing alanine with beta amino 
acids also remarkably improves pharmacokinetic properties.  

 

 
MEDI 395 Discovery of potent and selective VLA-1 antagonists for the treatment 
of inflammatory diseases: Modifications of B-ring portion of hit compound A-
328282.0  
Indrani Gunawardana1, Mathew Yanik1, Rui Xu2, Scott C. Miller1, Steve Boyd1, Kevin 
Condroski1, Mark L. Lupher Jr.3, Liming Sui3, Irina C. Jacobson3, Donald S. Staunton3, 
and Eugene D. Thorsett3. (1) Array BioPharma Inc, 3200 Walnut St, Boulder, CO 
80301, igunawardana@arraybiopharma.com, (2) Array BioPharma, (3) ICOS Corp  

VLA-1 (Very Late Antigen-1 or α1β1) is a member of the β1 intergrin family of cell 
adhesion molecules that have been shown to bind to extracellular matrix proteins 
collagen and laminin, and functions in trafficking and activation of inflammatory and 
fibrotic cells. Potential indications for VLA-1 inhibitors include psoriasis, rheumatoid 
arthritis, inflammatory bowel disease, and fibrosis (IPF, Scleroderma, Hepatitis, 
Glomerulonephritis). Diaryl sulfide compounds have been shown to inhibit the functions 
of LFA-1 by binding to the I-domain allosteric regulatory site (IDAS). We have identified 
a diaryl sulfide compound (1, A-328282.0) as a VLA-1 antagonist via high-throughput 
screening effort. The synthesis of B-ring modified analogues 2 were undertaken in an 
effort to improve the potency and selectivity for VLA-1 vs. related intergrins. The parallel 
synthesis, SAR and biological evaluation of a library of these analogues are presented.  



 

 
MEDI 396 Synthesis and structure-activity relationship of novel phenylalanine 
derivatives as potent VLA-4 integrin antagonists  
Tatsuya Okuzumi, Shingo Makino, Kazuyuki Sagi, Akira Chiba, Yuko Satake, 
Nobuyasu Suzuki, Hiroyuki Izawa, Toshihiko Yoshimura, Masahiro Murata, Eiji 
Nakanishi, and Takashi Tsuji, Pharmaceutical Research Laboratories, Ajinomoto Co., 
Inc, 1-1, Suzuki-cho, Kawasaki-ku, Kawasaki-shi, Kanagawa 210-8681, Japan, Fax: 
+81-44-210-5876, kohichi_fujita@ajinomoto.com  

The integrin VLA-4 (alpha4beta1, very late antigen-4) is expressed on the cell surface of 
leukocytes, and interacts with VCAM-1 (vascular cell adhesion molecule-1) which is 
expressed on activated endothelial cells. This interaction plays a crucial role in 
physiological responses in inflammation and autoimmune disease, therefore the 
blockage of the interaction by VLA-4 antagonists is considered to be useful for the 
treatment of a variety of inflammatory diseases. In order to discover potent VLA-4 
antagonists, a focused phenylalanine-based combinatorial library was designed and 
prepared. A number of library compounds showed VLA-4 antagonistic activity, and the 
compound (I) bearing a quinazoline-2,4-dione was selected as a lead compound. 
Optimization of (I) based on the quinazoline-2,4-dione scaffold was performed to identify 
potent VLA-4 antagonists. Synthesis, biological activity, and structure-activity 
relationship will be presented.  

 

 
MEDI 397 Synthesis of bivalent beta2 adrenergic partial agonists  
Peter Karellas1, Peter Scammells1, and Guy Krippner2. (1) Department of Medicinal 
Chemistry, Victorian College of Pharmacy, Monash University, 381 Royal Parade, 
Parkville, Melbourne 3052, Australia, peter.karellas@starpharma.com, (2) Medicinal 
Chemistry, Starpharma Holdings Ltd  

Bivalent drugs have been investigated as a means of targeting more than one receptor 
type. Bivalent drugs have shown progress as anti-HIV and anti-cancer treatments. 
There are advantages of targeting multiple receptors with a single compound. 
Cooperative binding – a bifunctional compound has the potential to crosslink two targets 
providing increased binding affinity leading to a lower required dose of drug. Joining the 
active moieties maintains the pharmacological relationship between the two modes of 



action – this may smooth the pharmacokinetic profile due to the fact that when 
separated each drug will be metabolised or eliminated at different rates. 
Physiological/cellular response – bifunctional compounds may take advantage of two 
cellular responses simultaneously, e.g. stimulatory and inhibitory effects, with a net 
effect of “partial agonist”. Partial agonists are less prone to unwanted side effects. A 
series of compounds were prepared wherein a beta2 adrenergic agonist and an A1 
adenosine agonist were joined by various linkers. Both beta2 and A1 receptors are 
members of the G-protein-coupled receptor family. The coupling of an A1 agonist with a 
beta2 agonist is particularly important for the treatment of asthma. One important side 
effect of beta2 agonist therapy is the increase in rate and force of heart contractions. It 
is anticipated that the linked A1 agonist would reduce the beta2-mediated cAMP 
accumulation in heart tissue and suppress side effects such as cardiac arrhythmias. 
Preliminary biological data has been acquired and will be presented.  

 
MEDI 398 Selective β3 adrenergic receptor agonists with reduced rat atrial 
tachycardia  
F. Craig Stevens, Donald B. Bennett, William E. Bloomquist, Marlene L. Cohen, 
Christine A. Droste, Mark L. Heiman, Aidas V. Kriauciunas, Daniel J. Sall, Frank C. 
Tinsley, and Cynthia D. Jesudason, Lilly Research Laboratories, Eli Lilly and Company, 
Lilly Corporate Center, Indianapolis, IN 46285, stevens_craig@lilly.com  

Activation of β3 receptors results in several pharmacological effects such as lipolysis 
and thermogenesis in adipocytes, colonic motility, and relaxation of the urinary bladder. 
Accordingly, β3 agonists have been studied in the treatment of obesity, type 2 diabetes, 
irritable bowel syndrome, and overactive bladder. An ideal β3 agonist should be highly 
selective for the β3 receptor over the β1 and β2 receptors, since stimulation of the β1 and 
β2 receptors can cause adverse effects such as tachycardia, arrhythmia, or muscle 
tremors. In our efforts to develop a selective β3 agonist with minimal in vitro rat atrial 
tachycardia, a series of aryloxypropanolamines incorporating an oxindole was 
synthesized and evaluated. The synthesis, in vitro, and in vivo properties of these 
compounds are presented.  

 
MEDI 399 A new flavone 5-O-diglycoside from the leaves of Cephalotaxus 
sinensis (Rehd et Wile) Li  
Wei Li, Rongji Dai, Yuhong Yu, Liang Li, and Yulin Deng, School of Life Science and 
Technology, Beijing Institute of Technology; and Beijing BIT& GY Pharmaceutical R&D, 
Beijing 100081, China, Fax: 86-10-68467208, leewei198@126.com, Deng@bit.edu.cn  

A new acylated flavonoid diglycoside, chrysoeriol-5-O-[α-L-rhamnopyranosyl-(1→4)-β-
D-6-O-acetylglucopyranoside](1), along with three known compounds apigenin-7-O-β-
D-glucopyranoside (2), quercitrin(3), chrysoeriol(4), were isolated from the leaves of 
Cephalotaxus sinensis. Their structures were determined using chemical and 
spectroscopic methods including HR-FAB-MS, 1H-1H COSY, HSQC and HMBC 
experiments. Compound 1 was flavone 5-O-diglycoside. Flavone 5-O-glycosides have 
previously been found only rarely in the plant kingdom, and this is the first report of the 
identification from the plants. Examination of their bioactivities is now in progress.  



 
MEDI 400 A novel C- glycoside favanoid from leaves of Belamcanda chinensis  
Liang Li, Yuhong Yu, Rongji Dai, Wei Li, Weiwei Meng, and Yulin Deng, School of Life 
Science and Technology, Beijing Institute of Technology; and Beijing BIT& GY 
Pharmaceutical R&D, Beijing 100081, China, Fax: 86-10-68467208, liliang-
liliang@163.com, deng@bit.edu.cn  

A new C-glycoside flavanoid 6-[6-O-acetyl-2-O-(á-L-rhamnopyranosyl)-â-D- 
glucopyranosyl]-5-hydroxy-2-(4-hydroxyphenyl)-7-methoxy- flavone.(1) was isolated 
from the of Belamcanda chinensis (Iridaceae) together with a known compound 2''-O-
Rhamnosylswertisin , namely 6-[2-O-(á-L-rhamnopyranosyl)- â-D-glucopyranosyl]-5-
hydroxy-2-(4-hydroxyphenyl)-7-methoxy- flavone (2). Compound 2 was isolated from 
the leaves of Belamcanda chinensis for the first time. These structures were determined 
on the basis of the spectroscopic data and chemical evidence.  

 
MEDI 401 GLUT-4 translocation facilitating activity of flavonoids from 
Cephalotaxus sinensis on mice adipocytes  
Wei Li, Yulin Deng, Rongji Dai, Yuhong Yu, and Liang Li, School of Life Science and 
Technology, Beijing Institute of Technology; and Beijing BIT& GY Pharmaceutical R&D, 
Beijing 100081, China, Fax: 86-10-68467208, leewei198@126.com, Deng@bit.edu.cn  

A family of glucose transporters (GLUT) mediates glucose transport across the cell 
membrane, and the subtype 4 form (GLUT-4) is insulin sensitive glucose transporter. 
Reduction in insulin-mediated glucose uptake caused by decreasing GLUT-4 protein in 
diabetes, especially T2D (type 2 diabetes), was observed. Compounds that facilitate 
GLUT-4 translocation can be potentially beneficial for the treatment of diabetes, 
especially for T2D. As part of a series of experiments to obtain natural products with 
antidiabetic efficacy from plants, the activity-guided fractionation of the ethanol extract 
of Cephalotaxus sinensis leaves furnished two active compounds, apigenin, apigenin-5-
O-[α-L-rhamnopyranosyl-(1→4)-6-O-β-D- acetylglucopyranoside]. In our study we found 
that apigenin(0.1,2mg/ml) and apigenin-5-O-[α- L-rhamnopyranosyl- (1→4)-6-O-β-D-
acetylglucopyranoside] (0.1, 2mg/ml) could significantly facilitate GLUT-4 translocation 
on mice adipocytes. And the two flavonoids may be leading compounds for further study 
as new drugs for the prevention and/or treatment of diabetes and its complications.  

 
MEDI 402 Fluorescence-based probe for the detection of hydroxyl radicals 
produced by γ-rays and Na125I in aqueous solution  
Amarjit Singh, S James Adelstein, and Amin I Kassis, Department of Radiology, 
Harvard Medical School, Armenise Building, D2-137, 200 Longwood Avenue, Boston, 
MA 02115, amarjit_singh@hms.harvard.edu  

The use of radiation in the health care and food industries plays an important role in 
everyday life. X-rays, gamma rays, and radioactive nuclides homolytically dissociate 
water molecules to produce hydroxyl radicals (.OH). These can react with all four DNA 
bases, cause aromatic rings to form hydroxylated products, induce apoptosis in 
mammalian cells, and mediate redox alteration of cell-membrane Ca+2 channels. We 
have developed a new DNA-binding fluorescent probe, N-(3-(3-



aminopropylamino)propyl)-2-oxo-2H-chromene-3-carboxamide (1), that can detect 
hydroxyl radicals at lower concentrations than those required with coumarin-3-
carboxylic acid and N1,N12-bis[2-oxo-2H-chromene-3-carbonyl]-1,12-diamine-4,9-
diazadodecane. For 1, hydroxylation yield increases linearly with rise in Na125I dose 
from 0 to 700 × 106 decays and 137Cs dose from 0 to 1000 cGy, with R values 
approximately 0.99. The incubation of 1 (1, 5, 10, 25, 50, and 100 µM) with Na125I (79 ± 
3 µCi/mL) demonstrates that the fluorescence signal is augmented with increasing 
concentration and saturation is observed at 50 µM. A similar response occurs with 137Cs 
gamma rays when 1 is irradiated at concentrations up to 10 µM followed by slower 
increases at higher concentrations. Compound 1 is, therefore, a more sensitive hydroxyl 
radical detector that should be useful for quantifying hydroxyl radical production in 
biological systems.  

 
MEDI 403 High-boiling solvents and morphology of crystals  
Charles Acquah1, Luke EK Achenie2, Arunprakash T Karunanithi3, Shanthakumar 
Sithambaram4, and Steven L Suib4. (1) Department of Chemical Engineering, University 
of Connecticut, 191 Auditorium Road, U-3222, Storrs Campus, Storrs, CT 06269, 
cna02002@engr.uconn.edu, (2) Department of Chemical, Materials & Biomolecular 
Engineering, University of Connecticut, (3) Environmental Protection Agency (EPA), 
Ohio, (4) Department of Chemistry, University of Connecticut  

Title: High-boiling Solvents and Morphology of Crystals.  

ABSTRACT The purpose of this study was to investigate the effect of high-viscosity 
polar solvents on the morphology of ibuprofen during crystallization. It is generally 
known that crystallization of ibuprofen from highly polar solvents form equant-shaped 
(cubic, sphere or grain) crystals with low aspect ratio whereas crystallization from non-
polar solvents such as n-hexane and n-heptane result in needle-shaped crystals with 
high aspect ratio. However, our experimental findings show that there exists a class of 
solvents (propylene glycol, succinic anhydride, triethylene glycol, diethylene glycol and 
ethanolamine) which although are highly polar, having high hydrogen-bonding ability, 
still gives rise to needle-type crystals having high aspect ratio. Our explanation of the 
observed phenomenon is that high intramolecular forces between solvent molecules 
poses diffusion limitations and this greatly limits the intermolecular association in the 
presence of solute ibuprofen molecules. These solvents, although polar, behave very 
much like non-polar solvents in the presence of solute molecules and hence the 
observed needlelike crystals.  

Keywords: Crystallization, Morphology, Ibuprofen, Hydrogen bonding, Viscosity.  

 
MEDI 404 In-silico fragment-based pharmacophore design and lead optimization  
Samuel Toba1, Konstantin Poptodorov1, Jon Sutter1, Allister J. Maynard2, and 
Christoph Keolmel1. (1) Accelrys Inc, 10188 Telesis Court, San Diego, CA 92121, 
stoba@accelrys.com, (2) Accelrys  

The use of fragment-based approaches in drug discovery has gained wide popularity in 
recent years. Starting with small fragment units with known binding interactions, 



chemical lead series can be rapidly discovered and optimized for drug-like properties. 
We have introduced an in-silico methodology utilizing Catalyst pharmacophores for 
fragment-based approach to the design of novel compounds and lead optimization. 
Advantages of starting with fragments include the exploration of larger chemical 
diversity spaces and the flexibility to incorporate drug-like properties at early stages of 
the design. Here we present an application of the methodology as an in-silico tool 
helping scientists rapidly design compounds with lead-like properties.  

 
MEDI 405 Amino acid esters of 3-(hydroxymethyl)phenyl guanidine: Affinity to 
PEPT 1 transporter  
Jing Sun and Gordon L. Amidon, College of Pharmacy, University of Michigan, 428 
Church Street, Ann Arbor, MI 48109  

PEPT 1 transporter actively transports di- and tripeptides and a variety of 
peptidomimetics across the brush border membrane of intestinal epithelial cells. 
Because of its broad substrate specificity, PEPT1 is an attractive target for prodrug 
design, helping to improve the oral bioavailability of poorly absorbed drugs. One of the 
most difficult functionalities to deliver is the very polar guanidino group. In order to 
determine the extent to which guanidino group can be transported by the PEPT 1 
transporter, and potentially increasing oral bioavailability, we have synthesized various 
amino acid esters of 3-(hydroxymethyl)phenyl guanidine. Studies of glycyl-L-sarcosine 
uptake inhibition (a typical PEPT1 substrate) in Caco-2 cells showed evidence of 
competition, suggesting binding to the PEPT1 transporter. A variety of potential 
substrates have been synthesized and direct studies of uptake will be reported.  

 
MEDI 406 Novel synthesis of 4-carboxy-4-pyridylpiperidines  
Yong Wang, Medicinal Chemistry, Pfizer Global Research and Development, 10770 
Science Center Drive, La Jolla, CA 92121, and Reji Nair, Department of Chemistry and 
Biochemistry, San Diego State University  

A novel synthesis of 4-carboxy-4-pyridylpiperidines was achieved. The key step is the 
Palladium-catalyzed á-arylation of esters under basic conditions. The ester group can 
be converted to other functional groups under standard conditions.  

 
MEDI 407 Predictive model of the inhibition of CYP3A4 by selected natural 
compounds  
Sushma Thotakura, Department of Chemistry, University of Arkansas at Littlerock, 
2801 South University Avenue, University of Arkansas at Littlerock, Littlerock, AR 
72204, sxthotakura@ualr.edu, Jerry A. Darsey, Department of Chemistry, University of 
Arkansas at Little Rock, Kun Wang, Biomedical Visulization Center, University of 
Arkansas for Medical Science, John T. Arnason, Biology, University of Ottawa, and 
Cesar M. Compadre, Biomedical Visualization Center, Department of Pharmaceutical 
Sciences, University of Arkansas for Medical Sciences  

Cytochrome P450 3A4 (CYP3A4) plays a pivotal role in the metabolism of xenobiotics. 
Methylenedioxobenzene containing natural products have been shown to inhibit 



CYP3A4. Given that these compounds are widely distributed in nature there is a strong 
potential for drug interaction with many plants used for dietary or medicinal purposes. In 
this research we have developed a comparative molecular field analysis (COMFA) 
model to assist in the identification of potentially strong inhibitors that could be further 
studied for potential inhibitory effects. This analysis indicated that the activity is 
correlated with the steric bulk of the substituents at the positions 3,4 and 5 of the phenyl 
ring and the electron density of the groups at position 3 and 4. The COMFA model was 
used to screen for the CYP3A4 inhibitory effects of 100 naturally occurring compounds. 
Of these berberine, canadine, methysticin, myristicin, sesamin and sesmolin were 
identified as the most likely the have strong inhibitory effects.  

 
MEDI 408 Synthesis of fluorinated dihydropyrazolo-pyrimidine derivatives as 
potential biologically active compounds  
Olugbeminiyi O. Fadeyi, Kendra Wash, and Cosmas O. Okoro, Department of 
Chemistry, Tennessee State University, 3500 John A. Merritt Blvd., Nashville, TN 
37209-1561, Fax: 615-963-5326, cokoro@tnstate.edu  

The selective introduction of one or more fluorine atoms into specific positions in 
organic molecules changes the molecules physicochemical properties, including its 
stability, lipophilicity and bioavailability. The above behavior could be explained by the 
unique physical and biological properties of fluorine. The carbon-fluorine bond is 
generally stronger than the carbon-hydrogen bond. Thus many fluorine-containing 
compounds are stable and often avoid undesirable metabolic transformations. In 
addition, the increased lipophilicity often leads to ease of absorption and transportation 
of molecules within biological membranes, thereby improving their overall 
pharmacokinetic and pharmacodynamic properties. The interest in fluorine-containing 
pharmaceuticals has remained strong considering that half of the top ten drugs sold in 
2005 contain fluorine. As part of our continuing interest in the development of 
methodologies that will permit easy, safe, and selective introduction of a trifluoromethyl 
group into drug-like molecules, we have started work on the synthesis of heterocyclic 
systems containing the pyrazole nucleus. Dihydropyrazolo-pyrimidines are good 
inhibitors of protein kinase and potassium channel function and have found clinical utility 
in the treatment of neurological disorders, such as arrhythmia, psychosis, 
schizophrenia, alzheimer disease, cognitive disorder and memory deficits. The 
synthesis of fluorinated dihydropyrazolo-pyrimidine derivatives as potential biologically 
active compounds will be presented.  

 

 



MEDI 409 Synthesis of some alkenol and alkynol analogs of 1-octen-3-ol and 
investigation of their mosquito attractant properties  
Said M. Farah1, CO. Ikediobi1, Lekan M. Latinwo2, Lambert Ayuk-Takem1, James 
Cilek3, and Osadolor Okungbowa1. (1) Department of Chemistry, Florida A&M 
University, 1530 Martin Luther King Blvd, Tallahassee, FL 32307, 
said_mehany@yahoo.com, said_mehany@yahoo.com, (2) Department of Biology, 
Florida A&M University, (3) JAM-Public Health Entomology Research and Education 
Center, Florida A&M University  

Many species of mosquitoes are vectors for many human and animal disease-causing 
viruses and parasites. Several methods have been developed for controlling 
mosquitoes. The most recent of these methods involves the use of chemical attractants 
which act as baits. The use of mosquito attractants that attract mosquitoes to traps 
where they are killed is a modern approach to mosquito control and surveillance. 1-
Octen-3-ol has been used with some success in the control of mosquitoes throughout 
the world. Unfortunately, many mosquito species are not sufficiently responsive to this 
alkenol. The compelling need to discover other compounds, with broad applicability to a 
wide range of mosquito species has led to our effort to make more potent alkenol and 
alkynol analogs of 1-octen-3-ol. We have synthesized the following 1-octen-3-ol analogs 
with internal double bonds: (Z)-3-hepten-1-ol, (Z)-3-octen-1-ol, (Z)-3-nonen-1-ol, (Z)-3-
decen-1-ol and (Z)-3-undecen-1-ol. The synthesis of some alkenols with terminal double 
bonds and some alkynols with internal triple bonds is nearing completion. The biological 
activity tests using the laboratory mosquito olfactometer and the field assays using the 
CDC light traps with natural mosquito populations are currently being conducted at the 
Center for Medical, Agricultural and Veterinary Entomology, USDA/ARS, Gainesville, 
Florida and the Public Heath Entomology Research and Education Center (PHEREC), 
Panama City, Florida, respectively. The possibility of adopting two or three of these 
analogs as more active substitutes for 1-octen-3-ol will be discussed.  

 
MEDI 410 Synthetic small molecule ligands for bulged RNA secondary structure  
S. Todd Meyer and Paul J. Hergenrother, Department of Chemistry, University of 
Illinois at Urbana-Champaign, 600 South Mathews Ave, Urbana, IL 61801, 
stmeyer@uiuc.edu  

Small molecule inhibitors and agonists of protein function remain the dominant 
therapeutic method for treating diseases in the clinic. However, only a small percentage 
of proteins contain appropriate binding sites for small molecule ligands, limiting the 
extent of the genome that can be covered by drugs that target proteins. Targeting of 
mRNA by small molecules tailored to unique features of RNA secondary structure could 
lead to the selective silencing of protein translation as a treatment for disease states. A 
spirocyclic small molecule scaffold is known as an in vitro ligand for bulged regions in 
DNA. In order to investigate the potential of compounds of this type to bind bulges in 
RNA, a modified synthetic approach to this scaffold has been devised, and derivatives 
have been prepared. A library of small molecules based on this scaffold has been 
prepared and their in vitro binding activity assessed through a fluorescence-based 
assay.  

 



MEDI 411 Structural characterization of unknown impurities in muraglitazar using 
LC/MS/MS and advanced NMR techniques  
Qingmei Ye1, Yande Huang1, Andrew Rusowicz2, Thomas Raglione1, and 
Venkatapuram Palaniswamy1. (1) Analytical Research & Department, Bristol-Myers 
Squibb co, 1 Squibb Dr, Newbrunswick, NJ 08901, qingmei.ye@bms.com, (2) Process 
Rearch & Development, Bristol-Myers Squibb  

Muraglitazar is a non-thiazolidinedione Peroxisome Proliferator-Activated Receptor 
(PPAR) a/r dual agonist for the treatment of type 2 diabetes and dyslipidemia. During 
the synthesis of muraglitazar and its pre-penultimate, two unknown low level impurities 
(each at ~ 0.1 %) were observed in their respective HPLC impurity profiles. The 
impurities were isolated for complete characterization using reversed-phase preparative 
high performance liquid chromatography. Based on comprehensive analysis of the 
spectral data collected (MS, 1H, 13C, DEPT, 1H-1H COSY, 1H-13C HMQC and 1H-
13C HMBC), the structures of the two impurities were characterized as N-[(4-
methoxyphenoxy)carbonyl]-N-[[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-3-[[4-[2-(5-
methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]methyl] glycine (Impurity I), and 4-[2-(5-
methyl-2-phenyl-4-oxazolyl)ethoxy]-3-[[4-[2-(5-methyl-2-phenyl-4-
oxazolyl)ethoxy]phenyl]methyl] benzaldehyde (Impurity II), respectively. In this 
presentation, we report the isolation using preparative HPLC and comprehensive 
spectral characterization. The rationale for the formation of the two impurities will also 
be presented.  

 
MEDI 412 Benzindene prostacyclin prodrugs: Synthesis, characterization and 
biological activity  
Robert M. Moriarty, Department of Chemistry, University of Illinois at Chicago, 845 W 
Taylor St, Room # 4500, Chicago, IL 60607, Fax: 312-996-0431, moriarty@uic.edu, 
Anca Hirtopeanu, Center of Organic Chemistry "C.D. Nenitescu", Ileana Dragutan, 
Center of Organic Chemistry "C.D.Nenitescu", Romanian Academy, Rajesh Naithani, 
Department of Chemistry, University of Illinois, Kuanqiang Gao, Center for 
Pharmaceutical Biotechnology, University of Illinois at Chicago, and Kenneth R Phares, 
Pharmaceutical Development, United Therapeutics Corporation  

Treprostinil, a benzindene prostacyclin ([[(1R,2R,3aS,9aS)-2,3,3a,4,9,9a-hexahydro-2-
hydroxy-1-[(3S)-3-hydroxyoctyl]-1H-benz[f]inden-5-yl]oxy]-acetic acid), currently used 
with success in the long-term therapy of pulmonary hypertension via subcutaneous 
administration, improves the survival rate. Oral administration would be preferable, so 
prodrugs were designed in order to avoid side-effects and to improve bioavailability. The 
strategy underlying the design of prodrugs is variation of lipophilicity and masking the 
hydrogen bonding groups. The synthesized compounds 1 include carboxylate esters 
and amides, diprotected and regioselectively monoprotected ester derivatives of the two 
secondary hydroxyl groups. The prodrugs were fully characterized and they were tested 
on Sprague-Dawley male rats. The influence of the mono or poly-substitution and of the 
substituent position on the bioavailability is discussed.  



                            

 
MEDI 413 Tackling barbiturates: Making a Phenobarbital chemiluminescent tracer  
Brian M. Bax1, Zhen Lin1, You Pan1, Rajarathnam E. Reddy2, Barbara T. Merchant1, 
and Richard J. Himmelsbach1. (1) Abbott Diagnostics Division, Abbott Laboratories, 100 
Abbott Park Road, Abbott Park, IL 60064, Fax: 847-938-5188, Brian.Bax@Abbott.com, 
(2) Process Chemistry, MS&T, GPO, Abbott Laboratories  

To properly monitor the therapeutic application of phenobarbital and identify people with 
barbiturate dependency new Therapeutic Drug Monitoring reagents (TDM's) are needed 
to recognize and regulate these individuals. We plan to address this area using our 
Abbott ARCHITECT® series of diagnostic instruments. Using chemiluminescence for 
detection of desired analytes, a series of acridinium-labeled tracers was prepared to 
indicate the presence of phenobarbital. The main synthetic challenges of these tracers 
were preparing the quaternary barbiturate core and incorporation of an uncommon 
space linker, a carbamate. Use of traditional routes for making barbiturates including 
recent procedures are examined and reported. We have prepared a carboxypropyl, 
sulfopropyl acridine (CPSP) and a sulfopropyl, sulfopropyl acridine (SPSP) tracer of 
phenobarbital and compared their profiles in a one-step competitive assay.  

 
MEDI 414 Designed synthetic spirocyclic helical compounds as binding agents 
for bulged DNA and RNA microenvironments  
Dong Ma1, Yiqing Lin1, Graham B. Jones1, Na Zhang2, Ziwei Xiao2, and Irving H. 
Goldberg2. (1) Department of Chemistry and Chemical Biology, Northeastern University, 
Boston, MA 02115, ma.d@neu.edu, (2) Department of Biological Chemistry and 
Molecular Pharmacology, Harvard Medical School  

Bulges (unpaired bases), one of the more diverse structural components of nucleic 
acids, are potentially important therapeutic targets. They are considered as 
intermediates in many biological processes such as RNA splicing and as essential 
binding motifs for the regulatory proteins involved in viral replication including HIV-1 and 
HIV-2. So far, there are only limited reports on small molecules binding specifically to 
bulged RNA. Based on a lead compound (an enediyne natural product (NCS) 
metabolite NCSi-gb), we have designed and synthesized a series of spirocyclic 
analogues to bind specifically to bulged DNA and RNA motifs. The binding modes were 



studied by NMR. A detailed account of the synthesis and the binding interaction will be 
reported.  

 
MEDI 415 Enantioselective synthesis and biological evaluation of stereoisomers 
of 1-octen-3-ol and its analogs  
Atinuke O. Adesunloro1, CO. Ikediobi1, Lekan M. Latinwo2, Lambert Ayuk-Takem1, 
and James Cilek3. (1) Department of Chemistry, Florida A&M University, 1530 Martin 
Luther King Blvd, Tallahassee, FL 32307, tazny16@yahoo.com, (2) Department of 
Biology, Florida A&M University, (3) JAM-Public Health Entomology Research and 
Education Center, Florida A&M University  

Mosquitoes are vectors for disease-carrying parasites and viruses that cause malaria, 
the West Nile virus disease, dengue fever, yellow fever, etc. They are attracted to light, 
human body odor, long range olfactory responses and human skin emanations. There is 
a need for mosquito control involving environmentally benign chemicals due to potential 
health hazards associated with the use from the use of traditional chemical insecticides 
and the development of resistance to the few currently registered chemicals. 1-Octen-3-
ol is a naturally occurring compound that is produced in some plants and animals. It is 
currently used as a fly and mosquito attractant. 1-octen-3-ol is commercially available 
as a racemic mixture but it is not clear which of the two enantiomers is responsible for 
its mosquito-attractant property. Several more active 1-octen-3-ol analogs have been 
synthesized in our laboratory also as racemic mixtures. This paper focuses on the 
enantioselective synthesis of the stereoisomers of these compounds using enzyme-
catalyzed methods with a view to determining which enantiomers are responsible for 
mosquito attraction. This will be important in order to effectively and economically use 
these compounds for mosquito control and surveillance. Preliminary data show that 
lipase-catalyzed transesterification of these allylic alcohols in organic media provides a 
convenient route to enantiomerically pure products.  

 
MEDI 416 Synthesis and evaluation of functionalized carboranes as potential 
anticancer agents  
A. Vijender Reddy, P. Vijay Kumar Reddy, Subash C. Jonnalagadda, and Venkatram 
R. Mereddy, Department of Chemistry and Biochemistry, University of Minnesota 
Duluth, Duluth, MN 55812, Fax: 218-726-7394, sjonnala@d.umn.edu  

Carboranyl aldehydes upon reaction with electron deficient olefins in the presence of 
DABCO provide functionalized carboranyl alcohols in good yields. A variety of aryl 
acrylate and aryl acrylamide derivatives of carboranes were synthesized and evaluated 
for their biological efficacy. Baylis Hillman adducts derived from various sugar 
substituted acrylates were prepared to increase the hydrophilicity of the conjugates. 
Biological evaluation of several of these molecules exhibited impressive antiproliferative 
activity for brain and breast cancer cells.  

 
 
 
 



MEDI 417 Extraction and fractionation of polyphenols from chinese medicinal 
plant torreya grandis and their antioxidant activity against ferric reducing ability, 
DPPH and reducing power activity  
Muhammad Khalid Saeed IV, Chemistry, Beijing Institute of Technology (BIT), School 
of Life Sciences and Technology, Beijing, 100081, China, 
khalidsaeedpcsir@yahoo.com, Yulin Deng, Chemistry, School of Life Sciences and 
Technology, and Rong-ji Dai, School of Life Scince And Technology, Beijing Institute of 
Technology  

Abstract: Reactive oxygen species are generated by many redox processes that 
normally occur in the metabolism of aerobic cells. The excess of free radicals been 
implicated in the development of chronic diseases, such as cancer, arteriosclerosis, 
nephritis, diabetes mellitus, rheumatism, ischemic and cardiovascular diseases. The 
consumption of antioxidants from plant materials that inhibit free radical formation or 
accelerate their elimination has been associated with a lowered incidence of these 
diseases as a consequence of alleviating the oxidative stress of free radicals. Torreya 
grandis belong to family Taxaceae, it is an indigenous medicinal plant due to its 
anthelmintic, antitussive, carminative, laxative, antifungal, antibacterial and antitumer 
activity. In this study, T. grandis extract, obtained under optimal conditions, extraction 
with 80% (v/v) aqueous (aq) ethanol solution at 80°C for 3 h, the FRAP value 155 
AAE/mg, the radical-scavenging activity (58 % of DPPH neutralization) and significantly 
higher reducing power activity were observed compared with standard vitamin-C and a 
similar polyphenol, flavonoid contents, followed by 50% (v/v) aq. ethanol using a 
polyamide resin which may be candidates for the development of natural antioxidants.  

Keywords: extraction, fractionation, polyphenols, flavonoids, DPPH, reducing power 
activity, Torreya grandis,  

 
MEDI 418 Feigrisolide C: Structural revision and synthesis  
Jae Hoon Jung, Department of Chemistry, Seoul National University, san 56-1, Shillim-
dong, Kwanak-gu, seoul 151-742, South Korea, rome0416@empal.com  

The original macrodiolide structure proposed for feigrisolide C was incorrect. The true 
structure of feigrisolide C was identified as (2'S, 3'S, 6'R, 8'R)-homononactoyl (2R, 3R, 
6S, 8S)-nonactic acid, which was confirmed by total synthesis. Feigrisolide C was 
isolated from the culture broth of Streptomyces griseus (strain GT 051022) and was 
also claimed to be a metabolite of Streptomyces sp. 6167 of marine origin. The 
structure was proposed to be a 15-membered macrodiolide incorporating 8-epi-nonactic 
acid.  

 
MEDI 419 FVP of steroid oxalate dimers for synthesis of androst-16-enes  
Alan B. Turner and Lutfun Nahar, Department of Chemistry, Aberdeen University, 
Meston Walk, AB24 3UE Aberdeen, United Kingdom, a.b.turner@abdn.ac.uk  

Flash vacuum pyrolysis of a series of oxalate esters of 17-hydroxyandrostane 
derivatives provides a convenient synthetic route to substituted androst-16-enes.  



 
MEDI 420 Genomic screening of Juzen-Taiho-to  
Tal H. Hasson and Akira Kawamura, Department of Chemistry and Biochemistry, 
Hunter College of CUNY, 695 Park Ave, New-York, NY 10021, 
thasson@hunter.cuny.edu  

The use of herbs for medicinal purposes has been around for thousands of years; 
nature contains many compounds that can potentially be used in therapy of various 
diseases. Kampo medicine also known as Japanese herbal medicine stresses the use 
of different mixture of herbs to treat patients. In our study we are working with a Kampo 
concoction named Juzen-Taiho-to (JTT) which is a mixture of 10 different herbs (1). JTT 
is traditionally used to boost the immune system. Our current screening and isolation 
efforts in JTT focus on isolating bioactive compounds that influence gene expression. A 
GeneChip analysis of monocytic THP-1 cells that were treated with JTT showed more 
than 100 genes that were differentially regulated. Six different genes such as ICAM, and 
A-20 were chosen for screening purposes and their activity was verified using reverse 
transcription real-time PCR. This poster will present the following data: GeneChip and 
real-time PCR results of treated THP-1 cells, a purification scheme, and structural 
analysis (mass spectrometry and NMR) of bioactive compounds.  

1. Yasuharu Ohnishi, H. F., Yoshihiro Hayakawa, Rieko Sakukawa, Takeshi Yamaura, 
Takashi Sakamoto, Kazuhiro Tsukada, Masao Fujimaki, Shinyu Nunome, Yasuhiro 
Komatsu, and Ikuo Saiki. (1998) Jpn. J. Cancer Res. 89, 206-213  

 
MEDI 421 Improved synthesis of 1-O-acetyl-2,3,5-tri-O-benzoyl-beta-D-
ribofuranose from inosine  
Yan Deng, Hunan Key Laboratory of Green Packaging and Application of Biological 
Nanotechnology, Hunan University of Technology, Wenhua Lu 2, Zhuzhou 412008, 
China, Fax: 86-733-2182097, dy_dengyan@yahoo.com.cn, Deliang Tao, Hunan Key 
Laboratory of Green-Packaging and Application of Biological Nanotechnology, Hunan 
University of Technology, Nongyue He, State Key Laboratory of Bioelectronics, 
Southeast University, 210096 Nanjing, China, Fax: 86-25-83790885, 
nyhe1958@163.com, and Song Li, Hunan Key Laboratory of Green Packaging and 
Application of Biological Nanotechnology, Zhuzhou Institute of Technology, Wenhua Lu, 
Zhuzhou 412008, China, Fax: 86-733-2182097, solisong@163.com  

1-O-acetyl-2,3,5-tri-O-benzoyl-beta-D-ribofuranose was synthesized from inosine. 
Effects of the ratio of reactants, reaction time, and reaction temperature on the yield of 
the product were studied in detail. The optimal reaction conditions were obtained, under 
which the total yield of 1-O-acetyl-2,3,5-tri-O-benzoyl-beta-D-ribofuranose was summed 
up to 75%. Feasibility for production under mild reaction conditions and cheap raw 
materials make it easy to produce the material in large scale. Structure of the product 
was identified by IR, 1HNMR and MS characterization.  

 
 
 
 



MEDI 422 Interactions among the polymer components of cartilage matrix  
Ferenc Horkay1, David C. Lin1, Emilios K. Dimitriadis2, Iren Horkayne-Szakaly1, and 
Peter J. Basser1. (1) Laboratory of Integrative and Medical Biophysics, National 
Institutes of Health, NICHD, 13 South Drive, Bethesda, MD 20892, 
horkay@helix.nih.gov, (2) Instrumentation and Research Development Resource, 
Division of Bioengineering and Physical Science, ORS, National Institutes of Health  

Articular cartilage is frequently damaged as a result of trauma or degenerative joint 
diseases. We study the relationship between the main constituents of cartilage and its 
osmotic and mechanical properties using an array of complementary experimental 
techniques (tissue osmometry, atomic force microscopy, scattering techniques, and 
biochemical analysis). Cartilage was engineered from chondrocytes harvested from 
chick embryo sternum and cultured on poly(vinyl alcohol) hydrogel scaffolds. Osmotic 
swelling pressure at different stages of development was measured using a home-built 
tissue micro-osmometer. Atomic force microscopy was used in tandem to determine the 
local mechanical properties. To study the contribution from individual components to the 
tissue's osmotic properties, we focused on aggrecan, which is the most abundant 
cartilage proteoglycan. The concentration of the main biopolymer components was 
determined by biochemical analysis. The results, which shed light on the role played by 
each major constituent in cartilage biomechanics and osmotic properties, are discussed.  

 
MEDI 423 New synthetic methodology for the formation of quaternary carbon 
centers: A concise, microwave-assisted synthesis of cuparene in zeolite HY  
Thomas Poon, Joint Science Department, Claremont McKenna, Pitzer, and Scripps 
Colleges, W.M. Keck Science Center, 925 N. Mills Ave., Fax: 909-621-8588, 
tpoon@jsd.claremont.edu, and Lana Young, W.M. Keck Science Center, Claremont 
McKenna College, 925 N. Mills Ave  

Cuparene, a naturally occurring sesquiterpene and a model system for methodology 
leading to the synthesis of adjacent quaternary carbon centers, has been synthesized 
from 2,2-dimethylcyclopentanone (1) in three steps. The featured step in the synthesis 
is the microwave-assisted, zeolite HY-catalyzed electrophilic aromatic substitution of 
1,1-dimethyl-2-methylenecyclopentane (2) with toluene. Thus, compound 2, obtained 
using the procedure of Barfield et. al. (J. Am. Chem. Soc. 1975, 97, 1482), was loaded 
into HY with toluene and subjected to microwave irradiation for 3 min. The major 
product obtained was analyzed by GC/MS and NMR and found to be identical to an 
authentic sample of cuparene. Efforts toward reaction scale-up, and application of the 
approach to the cuparene class of sesquiterpenoids, many which have previously been 
shown to exhibit biological activity, will be presented.  

 

 



MEDI 424 Novel inhibitors of cellular wound healing and cytokinesis  
Andrew G Clark and William M Bement, Department of Zoology, University of 
Wisconsin-Madison, 1117 W. Johnson St., Rm 120 Zoology Research, Madison, WI 
53706, andrewclark@wisc.edu  

Cellular wound healing and cytokinesis are essential biological processes. General 
pharmacological inhibitors of the cytoskeleton have been useful in elucidating the 
mechanisms that underlie both cellular wound healing and cytokinesis. However, to 
date, no specific small molecule inhibitors of these processes have been identified. This 
study sought to utilize a high throughput pharmacological screen to identify novel 
specific inhibitors of cellular wound healing and cytokinesis and the processes that 
underlie them. Xenopus laevis oocytes and embryos were used to screen a chemical 
library of small organic molecules to determine their effects on the cytoskeleton and the 
plasma membrane during cellular wound healing and cytokinesis. 
Immunohistochemistry, fluorescent fusion proteins, and fluorescent molecular probes 
were used to characterize the nature of cellular wound healing and cytokinesis defects 
by small organic molecules.  

 
MEDI 425 Novel local drug delivery utilizing 1,8-naphthalimide derivatives  
Patrick D. Youso and Ronald E. Utecht, Department of Chemistry and Biochemistry, 
South Dakota State University, 121 Shepard Hall, Box 2202, Brookings, SD 57007, Fax: 
605-688-6364, patrick.youso@sdstate.edu  

The development of novel drug delivery techniques are of critical importance in the 
medical field. The ability to administer drugs locally would have the dual effect of limiting 
systemic toxicity and increasing bioavailability. Utilizing 1,8-naphthalimide derivatives 
our research group has developed a local drug delivery system involving covalently 
linking a fluorescent tag onto the naphthalimide derivative followed by photo-activation 
to attach the fluorescent tag to native tissue. We have then proven the capacity of 
proteolytic enzymes to cleave the tag resulting in local release.  

 
MEDI 426 Predicting drug absorption from permeability measurements across a 
lipid-coated membrane using a diffusion cell and a UV spectrophotometer  
Arno Kraft, Nicola M. Howarth, Heather N. Sheppard, Harry Perston, and Jeremy 
Fouquet, Chemistry, School of Engineering & Physical Sciences, Heriot-Watt University, 
Riccarton, Edinburgh EH14 4AS, United Kingdom, Fax: 44-131-4513180, 
a.kraft@hw.ac.uk  

Permeability assays are increasingly used by the pharmaceutical industry and academic 
labs alike to predict the oral absorption of potential drug candidates early on in the 
development of a new drug. In this poster we present a procedure, based on a diffusion 
cell, for determining the permeability of a drug across an artificial membrane. A thin 
(0.18 mm) porous nitrocellulose filter was coated with a 2% solution of phosphatidyl 
choline in hexadecane and placed between two compartments. The donor side of the 
diffusion cell was filled with a solution of the drug in a buffer, whereas the acceptor 
compartment contained initially a drug-free pH 7.4 phosphate buffer, mimicking the ionic 
strength and pH of blood. Changes of drug concentration with time were followed 



spectrophotometrically in a flow-through UV cell. Data analysis relied on spreadsheets 
and nonlinear curve fitting procedures. The dependence of permeability on volume ratio 
and pH will be discussed for selected drugs.  

 

 
MEDI 427 Prodrugs of PROLI/NO, a nitric oxide donor  
Harinath Chakrapani1, Joseph E. Saavedra2, Brett M. Showalter1, and Larry K. 
Keefer1. (1) Chemistry Section, Laboratory of Comparative Carcinogenesis, National 
Cancer Institute at Frederick, Frederick, MD 21702, chakrah@ncifcrf.gov, (2) Basic 
Research Program, SAIC-Frederick, Inc  

The extremely short half-life of [2-(carboxylato)pyrrolidin -1-yl]diazen-1-ium-1,2-diolate 
(PROLI/NO) complicates its direct nucleophilic substitution to form useful nitric oxide 
prodrugs. A modified general synthetic approach via nucleophilic substitution of [2-
(hydroxymethyl)pyrrolidin-1-yl] diazen-1-ium-1,2-diolate followed by oxidation to the 
carboxylic acid is presented. Using this approach, the PROLI/NO adducts shown below 
were synthesized. PROLI/NO prodrugs derivatized at the carboxyl group of L-proline 
that may result in increased bioavailability are potentially accessible through this route.  

 

 
 
 
 
 
 
 
 



MEDI 428 Quantitative analysis and isolation of shikimic acid from Liquidambar 
styraciflua  
Thomas Poon1, Liza Enrich2, and Ashley Mohadjer2. (1) Joint Science Department, 
Claremont McKenna, Pitzer, and Scripps Colleges, W.M. Keck Science Center, 925 N. 
Mills Ave., Fax: 909-621-8588, tpoon@jsd.claremont.edu, (2) W.M. Keck Science 
Center, Scripps College, 925 N. Mills Ave  

A quantitative and comparative analysis of shikimic acid from the seed material in the 
fruit of the sweetgum tree, Liquidambar styraciflua, has been performed using HPLC. 
Shikimic acid, the starting material in the commercial synthesis of the antiviral agent 
Oseltamivir and an important intermediate in the biosynthesis of aromatic amino acids in 
plants, was found to be abundant in the granular, infertile seeds (6.5% w/w) and present 
in only small amounts in the developed, fertile seeds (0.14% w/w). A modified isolation 
procedure using simple organic laboratory techniques (e.g. solid-liquid extraction, hot 
gravity filtration, distillation in vacuo, and anion exchange column chromatography) has 
given up to triple the yield of shikimic acid from a previous procedure. Thus, pure 
shikimic acid ranging from 0.96-1.48 g (2.4-3.7% w/w) was obtained from several 40 g 
portions of seed. This extraction technique makes L. styraciflua, which is found in 39 
states of the continental U.S., a potential renewable source of this important natural 
product for future applications.  

 

 
MEDI 429 Rapid DMSO labeling for high yield radioiodinated pharmaceutical  
Ketai Wang, S. James Adelstein, and Amin I. Kassis, Department of Radiology, 
Harvard Medical School, 200 Longwood Avenue, Boston, MA 02115, Fax: 617-432-
2419, ketai_wang@hms.harvard.edu  

The radioactive isotope of iodine possesses excellent nuclear characteristics for biologic 
imaging (123I, 124I), radiotracer (125I), tumor therapy (125I, 131I) and molecular 
biology research. Thus, radio iodination plays an important role in nuclear medicine. 
Since radioactive isotopes of iodine have been used in biologic medicine, the 
radioiodination method has being developed to meet the need of biologic medicine. But, 
so far most of the radioiodinations are still not so satisfactory due to yield, stability or 
purify problems, developing rapid, simple, convenient and high yield radio iodination 
approaches has a very important significance. Herein we describe a simple and efficient 
method for the radioiodination of water soluble or water insoluble organic compounds 
which involve only the solvent of dissolving the labeling precursor. Radioiodinations 
reactions are always carried out in water, but most of the precursors are water 
insoluble. If the precursor is dissolved in the dimethyl sulfoxide (DMSO) before 
dispersed in aqueous solution, its solubility charismatically increases, followed by 



Iodogen or chloramine T oxidization, radioactive iodine-123, I-125 or I-131 was labeled 
in high yield and low precursor. A rapid, simple and convenient radio iodination 
approaches for 5 kinds of different structure molecules with iodination position were 
described. Methods: The labeling method uses DMSO as the solvent of the precursor, a 
reaction ratio of 2-5 molecular precursors / I atom, reaction volume 10-20 µL, vortexed 
with few microgram oxidant at room temperature for 1-5 minutes and identified the 
reaction solution by HPLC. Results: the yields of radioiodinationed products were 98%-
100%; In most cases, the labeling products can meet the need without purification for 
radiotracer, imaging, biodistribution determination, molecular biology and cell biology 
research because no more impurity were refer to in labeling procedure. Conclusion: this 
is a very simple, fast, convenient, and high yielding radioiodination method for different 
structured molecules.  

 
MEDI 430 Screening of disulfide induced protein refolding intermediates by 
capillary isoelectric focusing  
Harsha P. Gunawardena, Judy Fredlin, Koen van der Drift, and Kevin Wee, Analytical 
Research, Talecris Biotherapeutics Inc, 1017 Main Campus Drive, Suite 1200, Raleigh, 
NC 27606, Fax: 919-508-9199, harsha.gunawardena@talecris.com  

Understanding the protein refolding process in biopharmaceutical manufacturing has 
become increasingly important since production of recombinant proteins requires 
refolding of proteins with high turnover. Oxidative refolding of disulfide linkages of 
proteins is one of many approaches to examine the folding problem. In this report 
several different disulfide linked model proteins are used to monitor disulfide induced 
refolding intermediates. The completely denatured and reduced proteins are refolded by 
disulfide bond formation in the presence of an oxidido-shuffling system. The transient 
intermediates are trapped by labeling exposed sulf-hydryl groups with an appropriate 
derivatizing reagent that gives a net protein charge difference; net charge increase (Δz 
= +1) or decrease (ΔZ = -1) per sulf-hydryl group. Isoelectric focusing of charged 
intermediates can be resolved elctrophoretically and allows monitoring the refolding 
process. The utility of this approach will be demonstrated for examining various 
refolding conditions and hence refolding processes for newly derived therapeutic 
proteins.  

 
MEDI 431 Silica based metal scavengers for the purification of pharmaceutical 
active ingredients  
François Béland, Annie Michaud, and Michel Morin, SiliCycle Inc, 1200, ave St-Jean-
Baptiste, suite 114, Quebec City, QC G2E 5E8, Canada, Fax: 418-874-0355, 
fbeland@silicycle.com  

Metal catalysts, like palladium, are a great tool in organic synthesis for a wide variety of 
reactions like; Suzuki coupling, Heck reaction, hydrogenation, and many more. Removal 
of the metal is often done by chromatography, precipitation, recrystallization, or by 
scavenging using activated carbon or polymeric resins. All these methods have serious 
drawbacks that may limit the use of the catalyst for large scale reaction when 
synthesizing pharmaceutical active ingredients. Functionalized silica gels (our 
SiliaBond® product line) offer an attractive alternative to these methods because they 



are extremely efficient and easy to use. They can also be packed in large cartridges for 
scale-up operations. We looked at the scavenging efficiency of different SiliaBond® 
products while varying different factors: solvent, temperature, nature of the catalyst, 
reaction time, and the number of equivalents used. Each factor was tested while 
keeping the others constant. The removal of different catalysts was studied.  

 
MEDI 432 Structural basis for substrate flexibility and product diversity of 
cytochrome P450 PikC from Streptomyces venezuelae  
Shengying Li, Department of Medicinal Chemistry, University of Michigan, 428 Church 
Street, Ann Arbor, MI 48109-1065, listened@umich.edu, David H. Sherman, Life 
Science Institute and Department of Medicinal Chemistry, University of Michigan-Ann 
Arbor, and Larissa M. Podust, Department of Pharmaceutical Chemistry, University of 
California, San Francisco  

PikC is the cytochrome P450 catalyzing the final hydroxylation step in the biosynthesis 
of antibiotics pikromycin/methymycin in Streptomyce venezuelae. This biosynthetic 
P450 has shown remarkable substrate flexibility and product diversity. Specifically, PikC 
is able to hydroxylate two physiological substrates 12-membered (YC-17) or 14-
membered (narbomycin) ring macrolide at various position(s), leading to a series of 
macrolide antibiotics. Recently, we resolved the x-ray crystal structures of PikC in both 
substrate-free and -bound form. Together with site-directed mutagenesis and substrate 
binding affinity measurements, the first insight into the structural basis for the unique 
hydroxylation patterns was provided: Two different binding pockets for YC-17 and 
narbomycin respectively were identified. The interactions between specific amino acids 
and deoxysugar C3' dimethylamino group through salt bridge and hydrogen bond were 
proved to be critical for the substrate binding and functionality of PikC. We also revealed 
this late stage P450-tailoring improved the biological activities of these antibiotics.  

 
MEDI 433 Surface-functionalizable drug-conjugated polymer nanoparticles via 
ring-opening metathesis polymerization  
DeeDee Smith1, Paul J. Endres1, Keith W. Macrenaris2, Hao Cheng3, Srikumar M. 
Raja3, Timothy R. Holden1, Paul A. Bertin1, Clifton K-F Shen1, Vimla Band3, Hamid 
Band3, Thomas J. Meade4, and SonBinh T. Nguyen1. (1) Department of Chemistry and 
the International Institute for Nanotechnology, Northwestern University, 2145 Sheridan 
Rd, Evanston, IL 60208-3113, d-smith4@northwestern.edu, (2) Department of 
Biochemistry, Molecular Biology, and Cell Biology, Northwestern University, (3) 
Department of Medicine, Division of Molecular Oncology, Evanston Northwestern 
Healthcare Research Institute, (4) Chemistry, Biochemistry and Molecular and Cell 
Biology, Northwestern University  

This presentation describes two approaches to functionalizing PNPs for use in drug 
delivery: post-nanoparticle formation modification (PNfM) and monomer modification 
prior to PNP synthesis. PNfM exploits pre-engineered tosylate groups on the surface of 
the PNP for conjugation with target-specific monoclonal antibodies (mAb). Alternatively, 
in monomer modification, MRI contrast agents are first conjugated to ROMP-capable 
(ROMP = Ring-Opening Metathesis Polymerization) monomers and then polymerized 
into amphiphilic block copolymers, taking advantage of the functional group tolerance of 



Grubbs catalyst. Subsequently, these amphiliphilic block copolymers self-assemble into 
PNPs in aqueous media in a manner that presents the imaging moieties on their 
surface. Data concerning the in vitro cellular uptake of the mAb-functionalized particles 
and the relaxation efficiencies of the PNPs that have been decorated with MRI contrast 
agents will be discussed. Combining both strategies into one platform could result in a 
drug delivery vehicle with high target specificity and real time imaging capability.  

 
MEDI 434 Synthesis of (Z)-2-acetamido-3- (1H-indol-3-yl) acrylic acid derivatives 
as tryptophan precursors from relatively inexpensive 2-nitrobenzaldehydes and 
ethyl diazoacetate  
Robert C. Todd, Matthew E. Dudley, M. Mahmun Hossain, Nazim Uddin, and M. 
Shahid Islam, Department of Chemistry & Biochemistry, University of Wisconsin-
Milwaukee, 3210 N. Cramer, Milwaukee, WI 53211, rtodd@sial.com  

The use of natural and unnatural synthetic tryptophan analogs for molecular biology and 
genetic research has increased throughout the world in recent years, especially where 
non-animal derived amino acids are highly sought after. Alternative methods for 
generating acrylic acid intermediates leading toward natural and unnatural tryptophans 
are under development in our lab. We wish to report the synthesis of (Z)-2-acetamido-3- 
(1H-indol-3-yl) acrylic acid derivatives starting with relatively inexpensive 2-
nitrobenzaldehydes and ethyl diazoacetate. Results show >98% isomeric purity for the 
(Z)-isomer.  

 

 
MEDI 435 Synthesis of 6-(4'-N,N-dimethylamino)pyrid-2'-yl-7-amino-4-
methylcoumarin (DAMC) as a novel fluorophore  
Xinghua Wu and Longqin Hu, Department of Medicinal Chemistry, School of 
Pharmacy, Rutgers, The State University of New Jersey, 160 Frelinghuysen Road, 
Piscataway, NJ 08854-8020, xhwu@eden.rutgers.edu  

Abstract: Fluorogenic 7-amino-4-methylcoumarin (7-AMC) peptide substrates are 
extensively used in the study of protease activity and specificity. However, the synthesis 
of peptide-AMC conjugates is particularly problematic because of the poor 
nucleophilicity of the AMC amino group. In our research, a DMAP unit is introduced to 
6-position of AMC to facilitate the coupling with peptides where the DMAP unit plays a 
role in an intramolecular acylation catalyst. The nearly quantitative yield of acylation 
DAMC was achieved in our model reactions. The present compound was synthesized 
via 8 steps in overall 12%.  

 



MEDI 436 Synthesis of highly enantiopure primary amines by the catalytic 
reduction of benzyl oxime ethers using the novel spiroborate ester/borane 
system  
Francisco G. Merced Ortiz1, Angel Ayala2, Zuleika Oquendo1, Margarita Ortiz3, and 
Xiaogen Huang4. (1) Department of Chemistry, University of Puerto Rico at Humacao, 
CUH Station, Humacao, PR 00791, elmercenario19@hotmail.com, (2) Department of 
Chemistry, University of Puerto Rico-Humacao, (3) Deparment of Chemistry, University 
of Puerto Rico- Humacao Campus, (4) Department of Chemistry, University of Puerto 
Rico, Humacao  

Enantiomeric pure amines are especially valuable organic compounds that have been 
used as chiral auxiliaries and catalysts in asymmetric organic transformations, and as 
chiral building blocks for the synthesis of a variety of pharmaceutical compounds. The 
development of new methods for the asymmetric reduction of O-substituted oximes is 
very important since it offers a facile and convenient process for the synthesis of 
primary amines. Recently, we discovered that chiral spiroborate esters efficiently 
catalyze the enantioselective reduction of acetophenone O-benzyl oximes with only 10 
mol % of catalytic load affording the corresponding primary amine in high yield and 99% 
ee. Now we are investigating the reduction of other aromatic O-benzyl oximes to study 
the sterical and electronic effects in this reaction. In addition, the synthesis of biological 
important chiral amines will be presented.  

 
MEDI 437 Synthesis, characterization, and evaluation of novel bioconjugation 
linkers  
Choon Y. Lee, Mike R. Shepard, Nate T. Zalenski, James A. Muller II, and Dong Woo 
Ki, Department of Chemsitry, Central Michigan University, Dow 343, Mount Pleasant, MI 
48859, Fax: 989-774-3883, lee1cy@cmich.edu, shepa1mr@cmich.edu, 
zalen1nt@cmich.edu  

We have synthesized polar and nonpolar heterobifunctional linkers with various spacer 
lengths and evaluated their use in the preparation of nanodevices. These linkers were 
prepared in high yields (>60%) using inexpensive reagents and standard organic 
synthesis methods, the Mitsunobu reaction (diisobutylazodicarboxylate/ triphenyl 
phosphine) to generate an ether or amine bond at one end and an amide bond at the 
other end using dicyclohexyl carbodiimide / N-hydroxy succinimide chemistry. The 
linkers possess various reactive terminals including maleimide, aldehyde, hydroxyl, 
carboxyl, N-hydroxy succinimide derivatized esters, acrylamide, and acrylic ester. They 
were thus able to react with ligands containing amines, sulfhydryls, carboxyls, and 
hydroxyl groups. These linkers were utilized to covalently attach various targeting 
agents to PAMAM dendrimers that have potential applications in neurological diseases. 
The nanodevices were characterized by polyacrylamide gel electrophoresis, HPLC, and 
MALDI-TOF.  

 
MEDI 438 Synthesis, resolution, and diastereoselectivity of the chiral auxiliary 
trans-2-(9H-fluoren-9-yl)cyclohexanol  
Matthew A Cheney and James M. Salvador, Department of Chemistry, University of 
Texas at El Paso, 500 West University, El Paso, TX 79968, mjrios@utep.edu  



We describe the synthesis of a larger chiral auxiliary (trans-2-(9H-fluoren-9-
yl)cyclohexanol) starting from cyclohexene oxide and the aromatic molecule fluorene. 
The enantiomers were resolved by enzymatic esterification using Candida rugosa 
lipase, lauric acid and a hydrocarbon solvent, cyclohexane. When pyruvic acid was 
used, the reaction yielded a racemic mixture of pyruvyl esters.  

 

 
MEDI 439 Two new tetraoxygenated xanthones from the branch of Calophyllum 
membranaceum  
Xiaoping Song, College of Chemistry and Chemical Engineering, Shanghai University 
of Engineering Science, 333 Longteng Road, Songjiang University Town, 201620 
Shanghai, China, Fax: 86-21-54393283, sxp628@126.com, and Changri Han, 
Department of Chemistry, Hainan Normal University, 99 Longkun South Road, 571158, 
Haikou, China, Fax: 86-898-65883035, hchr116@126.com  

A considerable number of studies have been performed on plants of the Calophyllum 
genus in the family of Guttiferae. These investigations have yielded xanthones, 
flavonoids, coumarins and triterpenoids with pharmacological properties, including 
antibacterial, antifungal, antiviral, antiplatelet aggregation, anti-inflammatory, 
immunomodulatory, cancerchemopreventive activities. Calophyllum membranaceum is 
a special herb only distributed in the hainan island of the People's Republic of China. 
Previous chemical investigation of C. membranaceum revealed the presence of 
xanthones, flavonoids. Further investigation of the branches of this plant led now to the 
isolation of two new tetraoxygenated xanthones membraxanthone A(3) and B(4), 
together with two known xanthones calophinone (1) and caloxanthone I (2). We herein 
report the isolation and characterization of new compounds 3 and 4. Supported by 
NNSFC(20562004) and Shanghai Leading Academic Discipline Project (P1402).  

 
MEDI 440 Understanding the biosynthetic capability of marine cyanobacteria: 
Enzymatic study of the curacin A pathway  
Liangcai Gu and David Sherman, Life Sciences Institute, Department of Medicinal 
Chemistry, University of Michigan, 210 Washtenaw Ave, LSI 4314, Ann Arbor, MI 
48109-2216, Fax: 734-615-3641, gulc@umich.edu  

Marine cyanobacteria are extraordinarily rich in their production of biologically active 
and structurally unique natural products. The genetic studies of their biosynthetic 
pathways indicate that their tremendous biosynthetic capability is largely contributed by 
the convergence of the heterologous biosynthetic machinery and the incorporation of 
novel tailoring enzymes. Here we present a case study of the upstream biosynthetic 



pathway of Curacin A, an anticancer lead compound isolated from the marine 
cyanobacterium, Lyngbya majuscula using genetic, biochemical and enzymatic 
approaches. We show that this upper stream pathway represents an extraordinary 
example of the evolutionary recombination of heterologous machinery in addition to the 
typical polyketide synthase (PKS)/non-ribosomal polypeptide synthetase (NRPS) 
systems. First, we demonstrated that the initiating acetyltransferase belongs to the 
GNAT N-acetyltransferase superfamily. This is the first example of GNAT superfamily 
that functions as an S-acetyltransferase, and also provides a novel PKS initiator unit as 
a pathway engineering tool. Second, we found that a HMG-CoA synthase gene 
cassette, derived from the isoprenoid pathway, is incorporated between module 1 and 
module 2, and introduces the addition of C-2 from acetate to the beta-carbonyl group of 
polyketide chain. This convergence of isoprenoid and PKS machinery has been 
identified in several microbial natural product pathways. Third, we will report our 
preliminary study of the PhyH domain, located in the beta-procession loop of module 1 
that is presumed to catalyze cyclopropyl ring formation in curacin A, and chlorination in 
jamaicamide. Our enzymatic study on these sets of novel enzymes demonstrates the 
great potential of marine cyanobacteria to generate novel and structurally diverse 
secondary metabolites.  

 

 
MEDI 441 Wittig reactions and rearrangements leading to benzophenone- and 
chromone-based ligands for evaluation as potential retinoids  
Shyam Desai1, Weilin Sun1, Patrick J. Carroll2, Jerome L. Gabriel3, Dianne Soprano3, 
and Daniel J. Canney1. (1) Dept of Pharmaceutical Sciences, Temple University, 3307 
North Broad Street, Philadelphia, PA 19140, (2) Department of Chemistry, University of 
Pennsylvania, (3) Department of Biochemistry, Temple University, School of Medicine  

Abstract:The work describes the use of the chromone nucleus as a potential scaffolding 
for the development of novel retinoic acid receptor (RAR) ligands. Synthesis of 
benzophenone- and chromone-based ligands was carried out using 3-formylchromones. 
These intermediate aldehydes either were available commercially or prepared in good 
yield (57%) using AlCl3-catalyzed Friedel Craft's alkylation and acylation reactions. 
Wittig-Horner Emmons (WHE) conditions were used to react the chromone aldehydes 
with triethyl-3-methyl-phosphono-crotonate to afford benzophenones following a known 
rearrangement of this reaction intermediate. Confirmation of the structure is provided in 
the form of the X-ray crystal structure and speculation regarding the mechanism for the 
rearrangement is discussed. The method provides a facile route to substituted 



benzophenone-based retinoids or for a variety of other applications. Alternatively, Wittig 
reaction conditions were used to react phosphorus ylids with substituted 3-
formylchromones to prepare chromone-based retinoids. The newly synthesized ligands 
will be evaluated in radioligand binding assays ([3H] ATRA).  

 
MEDI 442 Zirconium nitrate: A mild, efficient catalyst for the synthesis of 4 (3H)-
quinazolinones under solvent free conditions  
Sabitha Gowravaram, N Mallikarjuna Reddy, M Nagendra Prasad, G Santosh, and J. 
S. Yadav, Organic Division I, Indian Institute of Chemical Technology, Tarnaka, Uppal 
Road, Hyderabad 500 007, India, Fax: +91-40-27160512, gowravaramsr@yahoo.com  

   

4(3H)-quinazolinones are an important class of fused heterocycles with a wide range of 
biological activities such as anti-cancer, anti-inflammatory, anti-convulsant, anti-
hypertensive and anti-malarial activity.  Multicomponent reactions are recently of 
practical importance due to their speed diversity and efficiency. We herein report an 
expeditious synthesis of 4(3H)-quinazolinones from the reaction of anthranilic acid, tri 
alkyl ortho formate, and aryl amines in the presence of Zr(NO3)4. The observed activity 
of the products obtained will be discussed during the conference.  

   
 

.  

 
 

MEDI 443 Toward achieving non-protein based selective retrieval of crosslinked 
peptides in mass spectrometric analysis of protein complexes  
Funing Yan and Ruth H. Angeletti, Biochemistry, Albert Einstein College of Medicine, 
1635 Poplar St, RM 241, Bronx, NY 10461  

Identification of the protein-protein interactions within multi-protein complexes is crucial 
to understand their mechanisms. Unique affinity separation techniques coupled with 
cross-linking will directly minimize background contamination and improve MS 
signal/noise and sensitivity in mass spectrometry. In this work, functional cross-linkers 
were synthesized by using 5-hydroxy 2-nitrobenzyl alcohol and 2-mercaptosuccinic acid 
as the starting materials. The linker will be react with model proteins such as 
Hemoglobin and tubulin dimers and then produce protein-protein cross-linkings in the 
complexes. The photo cleavable cross-linkers were designed to anchor/detach the 

 

 

 



cross-linked peptides by modified beads. In the future, the special protein-protein 
interactions in the interested parasites, T. gondii and C. parvum, will be investigated. 
(Supported by NIH/NIAID contract HHSN266200400054C)  

 
MEDI 444 Neutron activation analysis determination of self-assembled monolayer 
(SAM) disruption in a bioelectrode: Kinetics of release of anti-inflammatory Au 
thiolate  
Marc Ovadia1, Daniel Zavitz1, H. A. Chou1, and David J. Vanderah2. (1) The Joseph P. 
Kennedy Center, The University of Chicago, 5839 South Maryland Avenue, M/C 4051, 
Chicago, IL 60637, Fax: 773-834-0495, movadia@peds.bsd.uchicago.edu, (2) National 
Institute of Standards and Technology  

Self-assembled monolayers(SAM)on Au are the preeminent platform for 
nanoengineering of biosensors and analytical grade acute biological electrodes. For 
chronic electrodes they have the property of local drug delivery of the proven 
antiinflammatory activity gold(I)thiolate by surface desorption in situ in vivo. We 
determined substrate release in rat gluteus muscle after chronic implant. After animal 
sacrifice, muscle was subjected to neutron flux 1.0 x 10**13 n/cm**2/s at neutron 
velocity ca. 0.07 c. Neutron capture 197Au + 1n = 198Au and quantitation of the 
unstable isotope allowed determination of monolayer disruption for a series of SAM's 
including alkanoic acid, n-alkanol, mono- and oligo(ethyleneoxide) functionalities. A 
large initial release (0.03 microg/min) was seen in all but two. In two SAM's there was 
no initial peak, but rather desirable progressive release: 11-
mercaptoundecyl(ethyleneoxide) and 16-mercaptohexadecanoic acid. These similar 
structures appear promising for bioelectrode development, since this property was 
absent for PEG-like or shorter chain species.  

 
MEDI 445 Synthesis of a new prodrug linker system used for selective delivery of 
drugs to prostate cancer  
Ghadeer ARY Suaifan, Department of Pharmacy, University of Jordan, Amman, 
Jordan, gh.suaifan@ju.edu.jo, and Michael D Threadgill, Department of Pharmacy and 
Pharmacology, University of Bath  

In prostate cancer, chronic administration of cytotoxins leads to systemic cytotoxicity. A 
peptide-like self-immolative molecular clip is required for the release of drugs from 
prodrugs by endopeptidases (e.g. PSA) which, upon cleavage from the carrier, would 
collapse and release the drug rapidly. Diastereomeric series of L,S and L,R aminoacyl-
5,5-dimethylthiaproline (Aaa-Dmt) N-(2-(4-nitrophenyl)ethyl)amides were designed. The 
L-Aaa-Dmt N-(2-(4-nitrophenyl)ethyl)amides were allowed to cyclise to 
diketopiperazines(DKPs) in aqueous buffers, expelling 2-(4-nitrophenyl)ethylamine (a 
model for amine-containing drugs). Reaction rates were pH-dependent. In the L,R 
diastereomeric series, increasing steric bulk of the Aaa side chain led to decrease in the 
reaction rate. However, in the L,S series, the greatest rate was found for the most bulky 
amino-acid. The data suggest that steric interactions in the reacting conformations of 
the dipeptide amide, as they form the tetrahedral intermediates, are the controlling 
factors. Thus L-Aaa-S-Dmt amides are excellent candidates for incorporation into the 
design of novel prodrugs.  



 
MEDI 446 Pyrrolotriazine dual EGFR/HER2 protein tyrosine kinase inhibitors with 
solubilizing groups at C-5  
Harold Mastalerz, Ming Chang, Ping Chen, Donald Cook, Pierre Dextraze, Brian E. 
Fink, Ashvinikumar Gavai, Bindu Goyal, Wen-Ching Han, Walter Johnson, Soong-Hoon 
Kim, David Langley, Francis Lee, Kenneth Leavitt, Derek Norris, Punit Marathe, Arvind 
Mathur, Simone Oppenheimer, Edward Ruediger, James Tarrant, John Tokarski, 
Gregory Vite, Dolatrai Vyas, Henry Wong, Tai Wong, Hongjian Zhang, and Guifen 
Zhang, Pharmaceutical Research Institute, Bristol-Myers Squibb, 5 Research Parkway, 
Wallingford, CT 06492, Harold.Mastalerz@bms.com  

Abstract: The epidermal growth factor receptor (EGFR, ErbB1 or HER1) and the human 
epidermal growth factor receptor 2 (HER2, ErbB2) are members of the ErbB family of 
receptor tyrosine kinases and have been clinically validated as targets for cancer 
therapy. Their frequent co-expression in a variety of tumor types and their capacity to 
form heterodimers with other members of the ErbB family provide a strong rationale for 
simultaneously targeting both of these receptors. BMS-599626 is an ATP-competitive, 
reversible, bicyclic pyrrolo[2,1-f][1,2,4]triazine, dual EGFR/HER2 kinase inhibitor that 
was selected for clinical development. Its lipophilic C-4 substituent provides potent and 
selective kinase inhibition while its C-6 solubilizing side chain imparts good 
pharmacokinetics and further potency. This presentation describes the preparation and 
SAR studies of analogs of BMS-599626 where the solubilizing group is tethered to the 
C-5 position of the pyrrolotriazine core. Compounds with diamino and aminoether 
solubilizing groups were found to show potent, selective kinase inhibition and 
antiproliferative effects. Modeling studies suggested that the C-5 solubilizing group may 
extend into the ribose-phosphate binding region of the ATP binding pocket where it can 
participate in multiple hydrogen bonding interactions. The leads that were identified 
exhibited good oral bioavailability and efficacy in EGFR and HER2 driven tumor 
xenograft models.  

 
MEDI 447 Design of class selective HDAC inhibitors  
Guillermina Estiu1, Chris Harrison1, Olaf Wiest1, Ralph Mazitschek2, and James 
Bradner3. (1) Department of Chemistry and Biochemistry, University of Notre Dame, 
251 Nieuwland Science Hall, Notre Dame, IN 46556, Fax: 564-631-6652, 
gestiu@nd.edu, (2) Chemical Biology Program, Broad Institute of Harvard University 
and MIT, (3) Dana-Farber Cancer Institute  

Histone deacetylases (HDACs) are key enzymes of chromatin remodeling complexes 
and play a central role in the transcriptional regulation of gene expression. HDAC 
deregulation has been linked to several types of cancer, leading to the use of HDAC 
inhibitors in oncology. Among the different classes, HDAC I and II are the most widely 
studied, showing substrate selectivity. In order to address the reason for selectivity, we 
have compared the interaction of SAHA (non selective) and tubacin (selective towards 
class II), in the active site of human HDAC8 (class 1) and a homology model of HDAC6 
(class II). To this end, 10 ns molecular dynamics simulations of the docked systems 
have been evaluated. The analysis has been extended to newly synthesized, more 
active and more selective ligands. The derived interaction pattern has been used for the 
in silico design of new inhibitors with optimized potency and selectivity.  



 
MEDI 448 Structural insights into the binding sites of histone deacetylase 
isoforms HDAC1 and HDAC6: Implications in drug design  
Hongbin Yuan, Yufeng Chen, Arsen M. Gaysin, Alan P. Kozikowski, and Pavel A. 
Petukhov, Department of Medicinal Chemistry and Pharmacognosy, College of 
Pharmacy, University of Illinois at Chicago, 833 S. Wood Street, Chicago, IL 60612, 
hyuan@uic.edu  

HDAC1 and HDAC6 are two isoforms of histone deacetylase (HDAC) enzymes that 
regulate chromatin remodeling and gene transcription. Multiple studies have suggested 
that the inhibition of HDAC1 or HDAC6 is directly associated with antitumor effects. 
Several series of HDAC1 and HDAC6 selective inhibitors were reported to date. Further 
drug discovery is somewhat impeded since there are no HDAC1 or HDAC6 three-
dimensional structures available. To study SAR and isoform selectivity of HDAC 
inhibitors, we built homology models of HDAC1 and HDAC6 that were further optimized 
by molecular dynamics (MD) using CHARMM. HDAC1 and HDAC6 selective inhibitors 
were docked and subjected to MD simulations to determine the time-resolved binding 
modes of the ligands. We found that both the catalytic pocket and the surrounding 
protein surface (also targeted by the ligands) are substantially different between HDAC1 
and HDAC6, allowing HDAC inhibitors to have isoform-specific recognition. It appears 
that binding to the catalytic pocket is more important for selectivity of the ligands than 
binding to the protein surface targeted by the CAP group. Implications for design of 
more active and selective HDAC1 and HDAC6 inhibitors will be discussed.  

 
MEDI 449 Studies on the stability of HA 14-1, a small molecule antagonist for anti-
apoptotic Bcl-2 protein  
Chengguo Xing, Department of Medicinal Chemistry, University of Minnesota, 8-101 
WDH, 308 Harvard ST SE, Fax: 612-624-0139, xingx009@umn.edu, and Jignesh M 
Doshi, Department of Medicinal Chemistry, University of Minnesota, 8-139A WDH, 308 
Harvard ST SE, Fax: 612-624-0139, dosh0012@umn.edu  

Over-expression of anti-apoptotic Bcl-2 protein contributes to the drug resistance to 
many cancer therapies. HA14-1 is one of the earliest reported small molecule 
antagonists against Bcl-2. HA 14-1 can selectively eliminate tumor cells over-expressing 
Bcl-2 and overcome the drug resistance induced by over-expression of Bcl-2. HA 14-1 
used at concentrations not toxic to normal cells can also sensitize cancer cells to a wide 
variety of cancer therapies. However, during the course of our research, we found HA 
14-1 to be unstable under physiological conditions. Given the therapeutic potential of 
HA 14-1 as a chemo-sensitizer, we investigated the decomposition pathway of HA 14-1. 
In this presentation, our studies leading to the identification of the decomposition 
product will be discussed. Our findings suggested this decomposition to be base-
catalyzed and led to the design of analogs with improved stability.  

 
MEDI 450 Design, synthesis, and biochemical evaluation of Lumazine synthase 
inhibitors as potential antimicrobial agents  
Arindam Talukdar1, Adelbert Bacher2, Markus Fisher2, Boris Illarionov2, and Mark 
Cushman3. (1) Department of Medicinal Chemistry and Molecular Pharmacology and 



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

There is a need to discover and develop antibacterial agents that can act on new 
targets. Riboflavin is involved in many critical biochemical reactions that are essential 
for the maintenance of life. Higher organisms, including humans, acquire riboflavin 
through dietary sources but a variety of bacteria such as Mycobacterium tuberculosis 
have been shown to lack an efficient riboflavin uptake system and are consequently 
dependent on endogenous synthesis. Lumazine synthase and riboflavin synthase 
catalyze the last two steps in the biosynthesis of riboflavin (Scheme 1). The inhibition of 
these enzymes represents a very specific strategy for antibiotic drug design, because 
these enzymes are not present in human or animal hosts. The main research objective 
is to design and synthesize metabolically stable enzyme inhibitors that compete with the 
reaction intermediates of the riboflavin biosynthesis pathway. Ribitylnitropyrimidinedione 
5, which mimics ribitylaminopyrimidinedione (1), exhibited enzyme inhibitory activity, KI 
of 43 µM vs. B. subtilis lumazine synthase and 120 µM vs. E. coli lumazine synthase 
through a competitive mechanism. Replacement of nitrogen of the ribitylamine side 
chain with oxygen (O-nucleoside), sulfur (S-nucleoside) or an alkene linkage would not 
be expected to produce gross changes in the orientation of ribityl chain, and the 
resulting compounds could possibly compete with the reaction intermediates of 
riboflavin biosynthesis and bind to the enzymes. They obviously could not complete the 
catalytic cycle. The interactions were studied by enzyme kinetics, X-ray diffraction and 
NMR. The detailed mechanisms of lumazine synthase and riboflavin synthase catalysis 
are not completely known. In addition to the synthesis of therapeutically useful 
antibiotics, we intend to elucidate the detailed mechanisms of biosynthesis of riboflavin.  

 

 
 
 
 
 



MEDI 451 Antitubercular nucleosides that inhibit siderophore biosynthesis  
Ravindranadh V. Somu1, Daniel Wilson1, Chunhua Qiao1, Jagadeswar Vannada1, Eric 
Bennett1, Helena Boshoff2, Clifton E. Barry III2, and Courtney C. Aldrich1. (1) Center for 
Drug Design, University of Minnesota, 516 Delaware St. SE, Minneapolis, MN 55455, 
ravin002@umn.edu, (2) Tuberculosis Research Section, National Institute of Allergy 
and Infectious Diseases  

Tuberculosis (TB) is the leading bacterial cause of infectious disease mortality. 
Increased resistance against currently available antitubercular agents demands the 
development of new drugs for the treatment of TB. Siderophore biosynthesis has 
emerged as an attractive target for the discovery of new antibiotics. M. tuberculosis 
produces two series of structurally related siderophores collectively known as the 
mycobactins that are critical for growth and virulence. Biosynthesis of the mycobactins 
begins with an adenylate-forming enzyme, MbtA. We have designed a multisubstrate 
nucleoside inhibitor of MbtA based on the reaction mechanism. The systematic and 
comprehensive evaluation of each subunit (aryl, linker, sugar, base) of the inhibitor 
scaffold will be reported that has resulted in the identification of a potent picomolar 
enzyme inhibitor. The nucleoside inhibitor displays whole-cell activity against M. 
tuberculosis H37Rv, which rivals the first-line antitubercular isoniazid. Molecular 
modeling has been used to rationalize the observed SAR profile, while preliminary 
biochemical studies support the proposed mechanism of action. This strategy 
represents a promising approach for the development of a new class of antibiotics 
effective for the treatment of TB.  

 

 
MEDI 452 Antibiotic microarrays to study resistance  
Matthew D. Disney and Olivia J. Barrett, Department of Chemistry, Center for 
Excellence in Bioinformatics & Life Sciences and Department of Chemistry, University 
at Buffalo, State University of New York at Buffalo, Buffalo, NY 14260, Fax: 716-645-
6963, mddisney@buffalo.edu, obarrett@buffalo.edu  

Aminoglycoside antibiotics are effective at inhibiting the growth of a wide variety of 
bacteria. Resistance to aminoglycosides is most commonly caused by enzymatic 
modification of the drug. Studies to gain insights into how these antibiotics are 
recognized by both resistance enzymes and the RNA therapeutic target are key to 
designing new antibiotics that evade resistance. Herein we describe the development of 
a microarray-based platform to study aminoglycoside modification by resistance 
enzymes. These investigations have the potential to establish a set of tools that allows 
for the rapid screening and identification of designer antibiotics that evade resistance.  



 
MEDI 453 Design, synthesis and SAR of novel inhibitors for glutamate racemase 
(RacE2) from Bacillus anthracis  
Kuanqiang Gao1, Zhiqiang Wang2, Debbie C. Mulhearn1, Huidong Yu1, Gregory R. J. 
Thatcher2, and Michael E. Johnson1. (1) Center for Pharmaceutical Biotechnology, 
University of Illinois at Chicago, 900 S. Ashland Avenue, Chicago, IL 60607, Fax: 312-
413-9303, kgao2@uic.edu, (2) Department of Medicinal Chemistry and 
Pharmacognosy, University of Illinois at Chicago  

Bacillus anthracis is a gram-positive bacterium that causes the disease anthrax. 
Glutamate racemase (RacE) is responsible for converting L-glutamate to D-glutamate, 
which is an essential component of peptidoglycan biosynthesis, and the primary 
constituent of the poly-γ-D-glutamate capsule of the pathogen B. anthracis. The RacE2 
isozyme is essential for B. anthracis growth, and lacks a human homolog, making it an 
attractive target for the design and development of antibacterial therapeutics.  

We report the design and synthesis of series of D-Glu derivatives as novel RacE2 
inhibitors. A new synthetic route has been developed in which advanced intermediates 
can be used to access a large number of analogs. Some of the synthesized analogs 
show promising inhibitory activities. Crystallographic analysis of RacE2 and structure 
activities relationship studies reveal that RacE2 has a strigent and structural 
requirements for enzyme inhibitors.  

 
MEDI 454 Design, synthesis and pharmacological evaluation of novel analogs of 
the anti-addiction alkaloid, lobeline  
Ashish P Vartak, Agripina G. Deaciuc, Linda P. Dwoskin, and Peter A. Crooks, 
Department of Pharmaceutical Sciences, College of Pharmacy, University of Kentucky, 
725 Rose Street, Lexington, KY 40536, ashishvartak@uky.edu  

The ability of Lobeline, a piperidine alkaloid from Lobelia inflata, to attenuate the 
physiological reward associated with the administration of pyschostimulants like 
methamphetamine, makes it a good starting point in the development of anti-addiction 
therapeutic agents. Significant improvements have been made to this alkaloid in the 
past in order to increase its selectivity for the Vesicular MonoAmine Transporter 2 
(VMAT2) versus nicotinic receptors, leading to the completely defunctionalized analog, 
Lobelane. In order to optimize this lead, a program was recently initiated to improve 
upon the potency of lobelane while retaining its selectivity. To fulfill this objective, a 
series of SAR studies were conducted that were centered on the replacement of 
aromatic sidechains with heterocycles and aliphatic hydrocarbon chains, as well as 
variation in the central ring-size. A probe into the symmetry elements of the binding site 
was also initiated through the creation of analogs with unidentical substitutions on the 2 
and 6 positions of 1. Over the course of the synthetic studies (Figure 1), significant 
additions were made to the understanding of the reactivity of some piperidine-based 
skeletons. The end products of these studies were common advanced intermediates for 
the rapid synthesis of the aforementioned series of analogs. The compounds obtained 
were then tested for their ability to bind to VMAT2 and to inhibit dopamine uptake into 
synaptic vescicles. Finanical support from the National Institutes of Health, NIDA grant 
DA13519, is gratefully acknowledged.  



 

 
MEDI 455 3-D-QSAR studies of Salvinorin A analogs as kappa opioid receptor 
agonists  
Deepangi Pandit1, Wayne Harding2, Kevin Tidgewell3, Matthew Schmidt3, Anthony 
Lozama3, Christina M. Dersch4, William J. Skawinski1, Richard B. Rothman4, Thomas 
Prisinzano3, and Carol A. Venanzi1. (1) Department of Chemistry and Environmental 
Science, New Jersey Institute of Technology, University Heights, Newark, NJ 07102, 
Fax: 973-596-3596, dnp5@njit.edu, (2) Department of Chemistry, Hunter College, (3) 
College of Pharmacy, Division of Medicinal and Natural Products Chemistry, University 
of Iowa, (4) Clinical Psychopharmacology Section, NIDA Addiction Research Center  

Salvinorin A is a naturally occurring diterpene from the plant Salvia divinorum which 
activates the kappa (κ) opioid receptor (KOR) selectively and potently. It is the only 
known natural non-nitrogenous agent active at the human KOR. Salvinorin A may 
represent a novel lead compound with possible potential in the treatment of addiction 
and pain. The primary aim of the current study is to develop stable and predictive 
CoMFA and CoMSIA models to clarify the correlation between the molecular features of 
the 2-position analogs of salvinorin A and their KOR binding affinity. The preliminary 
model has q2 = 0.56 and r2 = 0.95. The CoMFA contour map indicates that the presence 
of a negative environment near the 2-position and a bulky group similar in size to a 
propyl group near the 2-position would lead to improved binding affinity at the KOR.  
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MEDI 456 Development of benzazepinone Nav1 blockers for the treatment of 
neuropathic pain  
Scott B. Hoyt1, Clare London1, David J Gorin2, William H. Parsons3, Ann E. Weber4, 
Catherine Abbadie5, Richard M. Brochu6, John P Felix6, Maria L Garcia7, Nina 
Jochnowitz5, Bindhu V. Karanam8, Sanjeev Kumar9, Kathryn A. Lyons1, Xiaohua Li1, D. 
Euan MacIntyre10, Erin McGowan10, William J. Martin11, Birgit T. Priest6, McHardy M. 
Smith7, Vivien A. Warren6, Brande S. Williams6, Gregory J. Kaczorowski6, and Joseph 
L. Duffy12. (1) Department of Basic Chemistry, Merck & Co, PO Box 2000, RY123-236, 
Rahway, NJ 07065, Fax: 732-594-5350, scott_hoyt@merck.com, (2) Department of 
Chemistry, University of California - Berkeley, (3) Department of Medicinal Chemistry, 
Johnson & Johnson, (4) Department of Medicinal Chemistry, Merck & Co., Inc, (5) 
Department of Pharmacology, Merck Research Laboratories, (6) Department of Ion 
Channels, Merck Research Laboratories, (7) Department of Ion Channels, Merck 
Research Labs, (8) Department of Drug Metabolism, Merck & Co, (9) Department of 
Drug Metabolism, Merck Research Laboratories, (10) Department of Pharmacology, 
Merck & Co., Inc, (11) Department of Pharmacology, Theravance, Inc, (12) Department 
of Basic Chemistry, Merck & Co., Inc  

Neuropathic pain is a chronic, debilitating pain state that typically results from abnormal 
action potential firing in the PNS or CNS. Voltage-gated sodium channels (Nav1.x) play 
a critical role in both the initiation and propagation of action potentials, and there is 
much evidence implicating them as key constituents in pain signaling. The objective of 
this work is to develop potent Nav1 blockers for the treatment of neuropathic pain.  

Screening hit 1, the starting point for our studies, displayed good sodium channel block 
(hNav1.7 VIPR IC50 = 150 nM) but suffered from modest rat pharmacokinetics. Several 
key modifications provided benzazepinone 2, a potent sodium channel blocker with 
improved rat PK (F = 24%, Clp = 24 mL/min/kg, T1/2 = 2.3 h) and good oral efficacy in 
the rat SNL model of neuropathic pain. Attempts to further improve PK led to the 
discovery of 3, a compound that was highly bioavailable (rat: F = 100%) and highly 
efficacious in rat models of both neuropathic (SNL: 10 mpk, PO; % reversal of allodynia 
at 2 h, 4 h = 41%, 53%) and inflammatory pain (CFA: 10 mpk, PO; % reversal of 
allodynia at 2 h, 4 h = 51%, 48%).  

 

 
 
 
 
 
 



MEDI 457 Prediction of the 3-D structure for FMRF-amide peptides bound to the 
mouse MrgC11 GPCR and experimental validation  
Jiyoung Heo1, Sang-Kyou Han2, Nagarajan Vaidehi3, John Wendel1, Peter Michael 
Kekenes-Huskey1, and William A Goddard III1. (1) Materials and Process Simulation 
Center, California Institute of Technology, Beckman Institute (139-74), Pasadena, CA 
91125, (2) Division of Biology (147-75), California Institute of Technology, (3) 
Immunology, City of Hope Graduate School of Biological Sciences  

The mouse MrgC11 (mMrgC11) mas-related gene G protein-coupled receptor is 
expressed in a specific subset of sensory neurons known to detect painful stimuli, 
suggesting that they could be involved in pain sensation or modulation. Although the 
endogenous ligand for mMrgC11 is unknown, experiments indicate that it binds several 
neuropeptides having the R-F amide (RFa) C-terminus. A particularly interesting result 
is that the F-M-R-F-NH2, (D)F-M-R-F-NH2 and F-(D)M-R-F-NH2 tetrapeptides activate 
mMrgC11 receptor at ~100 nM concentration while F-M-(D)R-F-NH2 and F-M-R-(D)F-
NH2 are inactive (>10 micro-molar). Here we report the three-dimensional structure 
predicted using the MembStruk computational protocol for the mMrgC11 protein and the 
predicted binding site for the five chiral tetrapeptide ligands. We find that the RFa part of 
tetrapeptide sticks down into the protein between transmembrane (TM) domains 3, 4, 5 
and 6. The Phe (Fa) interacts favourably with Tyr110 (TM3), while the Arg makes salt 
bridges to Asp161 (TM4) and Asp179 (TM5).  We find that the Met extends from the 
binding site, but the terminal Phe residue sticks back into an aromatic/hydrophobic site 
flanked by Tyr237, Leu238, Leu240, and Tyr256 (TM6) and Trp162 (TM4).  We carried 
out subsequent mutagenesis experiments followed by intracellular calcium release 
assays that demonstrate the dramatic decrease in activity for the Y110A, D161A and 
D179A mutants, predicted by our model. These experiments provide strong evidence 
that our predicted GPCR structure is sufficiently accurate to identify binding sites for 
selective ligands. These results should be useful for structure-based drug design to find 
small nonpeptide agonists for MrgC11 and perhaps to identify the endogenous ligand. 
Most importantly, these studies indicate that a systematic combination of computational 
tools and biochemical experiments for the prediction and validation of GPCR structures 
and binding sites is now practical. This opens many new opportunities for improving our 
understanding of GPCRs and their activation.  

 
MEDI 458 Discovery of novel small molecule regulators of the integrin 
CD11b/CD18  
Jun Y. Park, M. Amin Arnaout, and Vineet Gupta, Department of Medicine, Nephrology 
Division, Massachusetts General Hospital, Harvard Medical School, 149 13th Street, 
Room 8224, Charlestown, MA 02129, Fax: 617-726-5669, 
vineet_gupta@hms.harvard.edu  

Beta2 integrins play a central role in regulating the biological function of leukocytes, 
including homing, firm adhesion, transmigration and clearance of pathogens through 
phagocytosis. The CD11b/CD18 (αMβ2) heterodimer is the predominant β2 integrin 
receptor on neutrophils and macrophages, mediates the pro-inflammatory functions in 
these cells and represents a validated therapeutic target for inflammatory diseases. 
Physiologic binding of CD11b/CD18 receptors to its various ligands is tightly regulated, 
as defects, its loss or inappropriate activation lead to severe pathological conditions and 



also contribute to injury in many non-infectious diseases, such as renal failure, allograft 
rejection, heart attacks, strokes and autoimmune diabetic complications. Currently, the 
low affinity interaction between CD11b/CD18 integrin and its respective ligands pose a 
challenge in the development of cell-based adhesion assays for the high throughput 
screening (HTS) environment. We began by developing a simple cell-adhesion based 
phenotypic assay that can be readily used for high-throughput screening and discovery 
of functional regulators of CD11b/CD18. The newly developed assay, which consistently 
produced acceptable Z'-values (>0.5) for HTS, was used to screen chemical libraries of 
>20,000 compounds to identify unique small molecule agonists as well as antagonists of 
CD11b/CD18. To our surprise, some of the compounds identified in the primary screen 
had a common substructure to compounds recently identified as CD11b/CD18 agonists 
in an independent screen that used only the purified CD11b A-domain protein as a 
target, suggesting that these agonists identified in our phenotypic screen might be 
directly targeting CD11b/CD18. Furthermore, secondary assays on a subset of 
identified hits showed high selectivity for CD11b/CD18 over its highly homologous 
integrin CD11a/CD18 in this cell-based screen. We will describe our cell-based 
chemical biology approach for the discovery of CD11b/CD18 modulators and discuss 
the challenges ahead.  

 
MEDI 459 Why are we still doing drug discovery?  
Matthew D Segall, Admensa, Inpharmatica Ltd, 127 Cambridge Science Park, Milton 
Road, Cambridge CB6 3WJ, United Kingdom, Fax: +44 1223 425416, 
m.segall@inpharmatica.co.uk  

The chemistry research phase of pharmaceutical R&D is commonly described as Drug 
Discovery. This suggests a search for a solution (i.e. a drug) among many possibilities 
based on a certain degree of speculation. This contrasts with true design, which implies 
a rational process by which a small number of optimal solutions are constructed ab 
initio. Compared with traditional design disciplines such as aeronautical engineering, we 
suggest that Drug Discovery has not yet become Drug Design because models that link 
chemical structures to their biological and physicochemical properties remain 
insufficiently reliable. However, despite these shortcomings, a significant step toward an 
efficient design process can be made by appropriate application of existing models. 
Acknowledging that serendipity must still play a role in drug discovery, we suggest an 
alternative paradigm in which predictive models can be used to bias the odds in favour 
of success. This will be illustrated by practical examples.  

 
MEDI 460 Developing magic bullets: Advances in heterocyclic ligands for 
activated α4β1 integrin  
Richard D. Carpenter, Department of Chemistry, University of California, Davis, One 
Shields Avenue, Davis, CA 95616, rcarpenter@ucdavis.edu, Kit S. Lam, Department of 
Internal Medicine, UC Davis Cancer Center, University of California Davis, and Mark J. 
Kurth, Department of Chemistry, University of California  

Through combinatorial and high-throughput screening efforts, the urea peptidomimetic 
ligand LLP2A was found to selectively bind activated alpha-4 beta-1 integrin of 
lymphoid malignancies at 2 pM. The ligand-radio conjugate LLP2A-DOTA-In-111 has 



been shown to target both T- and B-lymphoma with high specificity in the xenograft 
model. Radio-uptake to the normal organs, except the kidneys, was minimal. To 
overcome the kidney uptake problem, we prepared heterocyclic KLCA analogs that 
have two acidic protons (2-bisarylamino N-H and carboxylic acid) which, at kidney pH, 
we believe will result in dianions that have better clearance. The benzimidazole KLCA-7 
(IC50 44 pM) and the benzothiazole KLCA-12 (IC50 22 pM) were comparable to LLP2A 
in binding during competitive inhibition whole cell adhesion studies with immobilized CS-
1 peptide, a known alpha-4 beta-1 integrin ligand. Computational, synthetic, and assay 
data will be presented, in conjunction with in vivo imaging studies using conjugates 
derived from KLCA-7 and KLCA-12.  

 

 
MEDI 461 Synthesis and characterization of unnatural peptide inhibitors of 
thrombin activated platelet aggregation  
Fernanda M. Burke1, Mark Warnock2, Alvin H. Schmaier3, John Hilfinger4, and Henry I. 
Mosberg1. (1) Department of Medicinal Chemistry, University of Michigan, 428 Church 
Street, Ann Arbor, MI 48109, Fax: (734) 763-5595, fernmarq@umich.edu, (2) Internal 
Medicine, University of Michigan, (3) Department of Medicine, Hematology/Oncology, 
Case Western Reserve University, (4) TSRL, Inc  

Inhibitors of platelet aggregation have promise as agents for the management of acute 
coronary syndrome. Platelet activation by thrombin occurs by binding to and cleavage of 
the extracellular domains of protease-activated receptors 1 and 4. The proteolysis of the 
PARs exposes tethered ligands that initiate platelet activation. A pentapetide cleavage 
product of bradykinin serves as an inhibitor by blocking thrombin-induced platelet 
aggregation. Analogs have been prepared with improved inhibition of thrombin 
activation of platelets. Specific amino acid residues required for activity against platelet 
aggregation have been identified, and a lead compound, rOicPaPhe(p-Me)-NH2 
(FM19), has been developed. FM19, which completely inhibits threshold thrombin-
induced platelet aggregation at a concentration of 16 ± 4 µM, represents an important 
lead compound. The mechanism of action of our compound has been studied, and 
there is interaction with the active site of thrombin, as well as the exodomain of PAR1. 
Due to its composition of unnatural amino acid residues, FM19 is orally available with 
12% bioavailability in mouse models.  

 



MEDI 462 Synthesis of 1,4-disubstituted piperazine analogs with moderate to high 
sigma subtype affinity and selectivity  
Rong Xu, Department of Chemistry, University of Missouri - Columbia, 125 Chemistry 
Building, 601 S. College Avenue, Columbia, MO 65211, Fax: 573-882-2754, 
rxm62@mizzou.edu, John R. Lever, Departments of Radiology and Medical 
Pharmacology and Physiology and Research Service, Harry S Truman VA Medical 
Center, University of Missouri - Columbia, and Susan Z. Lever, Department of 
Chemistry and MU Research Reactor, University of Missouri-Columbia  

Sigma receptors are involved in several physiological functions; however, the general 
structural requirements of compounds that produce high affinity and selectivity for sigma 
receptor subtypes are not fully understood. Our research has explored structural 
modifications that affect sigma binding properties based on a previously reported 
sigma1 selective ligand, SA4503 (R1 = R2 = CH3). By introducing different-sized groups 
in Region A, it was found that moderate binding properties were maintained for both 
sigma1 and sigma2 receptors. However, the highest selectivity obtained in this series 
was only 5.8 (sigma2/sigma1, R1, R2 = -OCH2O-). Substitution of the phenylpropyl 
moiety with an E-iodoallyl group in Region B yielded a highly selective derivative (81, 
sigma2/sigma1; R1, R2 = CH3) that maintained moderate sigma1 affinity.  Further 
substitution of the dimethoxy groups with methylenedioxy yielded a high affinity sigma1 
ligand (Ki = 1.74 ± 0.01 nM) with good selectivity (56, sigma2/sigma1).  

 

 
MEDI 463 Medicinal chemistry vs. hERG  
Zoran Rankovic, Department of Chemistry, Organon Laboratories Ltd, Newhouse 
Industrial Estate, Newhouse ML6 0HW, United Kingdom, Fax: 44-1698-736187, 
z.rankovic@organon.co.uk  

Blockade of the ion channel human ether-a-go-go related gene product (hERG) leading 
to prolongation of the QT interval of the electrocardiogram proved to be one of critical 
issues over the past decade in the development of new chemical entities. Four main 
med. chem. strategies employed to attenuate hERG activity have been identified from 
an extensive literature review: Discrete Structural Modifications (DSM); Control of 
physicochemical parameters such as log P; Attenuation of pKa of any basic nitrogens; 
Formation of zwitterions. Representative examples and empirical guidelines derived 
from a matched molecular pairs analysis of the collated hERG SAR data will be 
presented. Other general considerations pertinent to CV safety will also be discussed. 

 


