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The MEDI Program at a Glance

 
Sunday, August 16, 2009

MORNING

8:30 AM-12:30 PM
General Oral Session 
Section A Walter E. Washington Convention Center -- Ballroom C  
General Oral Session 
Section B Walter E. Washington Convention Center -- 202A  

AFTERNOON

1:30 PM-5:05 PM
Joint Chinese and American Symposium on Hot Topics in Medicinal Chemistry Chemistry and Global Security: Challenges and
Opportunities
Section A Walter E. Washington Convention Center -- Ballroom C  

2:00 PM-5:00 PM
RNA and Targeted Control of Gene Expression Division of Biological Chemistry
Section B Walter E. Washington Convention Center -- 202A  

EVENING

7:00 PM-9:00 PM
General Poster Session 
Section A Walter E. Washington Convention Center -- Hall D  
 
Monday, August 17, 2009

MORNING

9:00 AM-12:20 PM
Dave Robertson and Robert Scarborough Awards 
Section A Walter E. Washington Convention Center -- Ballroom C  

AFTERNOON

1:30 PM-4:25 PM
Small Molecule Approaches Toward the Treatment of Rheumatoid Arthritis 
Section B Walter E. Washington Convention Center -- 202A  

1:30 PM-5:15 PM
MEDI Graduate Student Award Symposium 
Section A Walter E. Washington Convention Center -- 202B  

2:00 PM-4:50 PM
Macrocyclization as a Tool in Drug Design 
Section C Walter E. Washington Convention Center -- Ballroom C  

EVENING

8:00 PM-10:00 PM
Sci-Mix 
Section A Walter E. Washington Convention Center -- Hall D  

http://oasys2.confex.com/acs/238nm/techprogram/S31285.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S31286.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30528.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30525.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S31291.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S31274.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30855.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S31273.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30524.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30565.HTM


 
Tuesday, August 18, 2009

MORNING

9:00 AM-12:00 PM
Allosteric Approaches to Drug Discovery 
Section B Walter E. Washington Convention Center -- 202A  

9:00 AM-12:15 PM
Poly(ADP-ribose)polymerase (PARP) Inhibitors 
Section A Walter E. Washington Convention Center -- Ballroom C  

AFTERNOON

2:00 PM-4:30 PM
Experimental and Theoretical Progress in Unraveling the Detailed Energetics of Drug-Receptor Binding Division of Computers in
Chemistry
Section B Walter E. Washington Convention Center -- 202A  

2:00 PM-5:30 PM
General Oral Session 
Section A Walter E. Washington Convention Center -- Ballroom C  
 
Wednesday, August 19, 2009

MORNING

9:00 AM-12:00 PM
Novel Approaches to Fine Tune Anticancer Drugs to Achieve Acceptable Clinical Outcomes 
Section B Walter E. Washington Convention Center -- Ballroom C  

9:00 AM-12:40 PM
Recent Advances in Inflammation and Immunology Therapies 
Section A Walter E. Washington Convention Center -- 202A  

AFTERNOON

2:00 PM-5:30 PM
Phosphatases and Kinases: They Are Not Just for Oncology Any More Division of Biological Chemistry
Section A Walter E. Washington Convention Center -- 202A  

3:00 PM-4:55 PM
MEDI Centennial Celebration Symposium 
Section B Walter E. Washington Convention Center -- Ballroom C  

EVENING

7:00 PM-9:00 PM
MEDI and ORGN Poster Session 
Section A Walter E. Washington Convention Center -- Ballroom C  
 
Thursday, August 20, 2009

MORNING

8:30 AM-12:30 PM
General Oral Session 

http://oasys2.confex.com/acs/238nm/techprogram/S30521.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30520.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30523.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S31287.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30527.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30519.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30563.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S30930.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S31292.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S31288.HTM


Section B Walter E. Washington Convention Center -- 202A  

9:00 AM-10:30 AM
Novel Therapeutics for the Treatment of Insomnia 
Section A Walter E. Washington Convention Center -- Ballroom B  

AFTERNOON

1:00 PM-4:30 PM
General Oral Session 
Section A Walter E. Washington Convention Center -- Ballroom B  

http://oasys2.confex.com/acs/238nm/techprogram/S30522.HTM
http://oasys2.confex.com/acs/238nm/techprogram/S31289.HTM
http://oasys2.confex.com/acs/238nm/techprogram/index.html


MEDI 1  

2-Methyl-pyrrolo[2,3-d]pyrimidines as inhibitors of the Hsp90 molecular 
chaperone  

Pei-Pei Kung1, peipei.kung@pfizer.com, Buwen Huang1, Paul Richardson1, Fen 
Wang1, Michael J. Hickey1, Ketan S. Gajiwala1, Simon Bergqvist2, Jeff Wang3, 
Jennifer A. Digits3, Pramod Mehta4, Min-Jean Yin4, Michael R. Gehring2, and 
Robert Kania1. (1) Department of Chemistry, Pfizer, PGRD, 10770 Science 
Center Drive, San Diego, CA 92121, Fax: 858-526-4447, (2) Department of 
Biochemical Pharmacology, Pfizer, PGRD, 10770 Science Center Drive, San 
Diego, CA 92121, (3) (4) Department of Cancer Biology, Pfizer, PGRD, 10770 
Science Center Drive, San Diego, CA 92121  

The discovery of potent and selective Hsp90 pyrrolo[2,3-d]pyrimidine inhibitors is 
presented. An initial hit (compound 1a) was identified from a high throughput 
biochemical screen employing a Hsp90 3H-ligand binding displacement assay. A 
co-crystal structure of a related analog (compound 1b) complexed with Hsp90 
was obtained. Analysis of this co-crystal structure suggested an optimization 
strategy involving displacement of several structural water molecules. 
Compounds 2a-c were discovered through execution of this strategy, and have 
biochemical Kis of 30-200 nM. The binding affinities of compounds 1a-b and 2a-c 
were further evaluated using ITC (isothermal titration calorimetry) assay. The 
lead compound 2c improved the Ki of the original hit by 250-fold and 
demonstrated cellular potency in multiple cancer cell lines.  

 

 
MEDI 2  

Discovery of novel, potent, and selective sphingosine-1-phosphate 
receptor subtype-1 agonists  

Ghotas Evindar1, ghotas.x.evindar@gsk.com, sylvie G Bernier2, Alexander L 
Satz1, Malcolm J. Kavarana3, Elisabeth Doyle4, Jeanine Lorusso5, Nazbeh 
Taghizadeh6, Heather S Blanchette7, Keith Halley5, Amy Hutchings5, Michael S. 
Kelley1, Albion D. Wright5, Ashis K. Saha5, Gerhard Hannig2, Barry Morgan1, and 
William F. Westlin8. (1) Discovery Medicinal Chemistry, GlaxoSmithKline, 830 
Winter Street, Waltham, MA 02451, (2) Ironwood Pharmaceuticals, (3) Foley & 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1287955&Hash=5a8214ce6573bf59b6b93dcaaebcc18f


Lardner LLP, (4) Vertex Pharmaceuticals, (5) None, (6) Tufts University, (7) 
Astrazeneca, (8) Avila Pharmaceuticals  

The emergence of FTY-720 as a potent and orally bioavailable 
immunomodulatory agent has unveiled novel therapeutic targets within the 
sphingosine-1-phosphate (S1P) pathway, a class of G-protein coupled receptors 
(GPCRs). Activation or antagonism of members of this cluster of five receptors 
(S1P1-5) with the natural ligand S1P can induce various effects on 
cardiovascular and immune system function. Upon in vivo phosphorylation, the 
prodrug FTY-720 is converted to FTY-720-phosphate, a potent and non-selective 
S1P receptor agonist (S1P1,3-5). In an effort to explore new chemical entities as 
selective S1P agonists, we have identified a few novel classes of potent and 
selective S1P1 agonists with excellent in vitro and in vivo profiles. In this 
presentation, we will reveal structure-activity relationship (SAR) study, in vitro 
and in vivo data, and syntheses of a number of these novel selective S1P1 
agonists.  

 
MEDI 3  

Discovery of orally available and highly efficacious small molecule BACE 
inhibitors for Alzheimer's disease  

Wenge Zhong1, Jim Brown1, Ryan Brown2, Yuan Cheng1, Michael Croghan1, 
Tom Dineen3, Russell Graceffa3, Scott Harried1, Stephen Hitchcock1, Daniel 
Horne1, Hongbing Huang3, Randall W. Hungate1, Ronke Imbeah-Ampiah1, Ted 
Judd4, Matt Kaller4, Chuck Kreiman2, Dan La2, Patricia Lopez4, Holger 
Monenschein4, Tom Nguyen4, Vinod Patel2, Lew Pennington1, Matt Weiss2, May 
Xue1, Bryant Yang1, Brian Albrecht5, Craig Masse6, Michael Bartberger7, Steven 
Jordan7, Karl Hansen8, Jason Tedrow9, Robert Dunn10, Hugo Vargas10, Toni 
Williamson11, Robert Fremeau11, James Treanor11, Yuan-Hon Kiang12, and Dean 
Hickman13. (1) Chemistry Research & Discovery, Amgen Inc, One Amgen Center 
Drive, Thousand Oaks, CA 91320, Fax: 805-480 -3016, (2) Chemistry Research 
and Discovery, Amgen Inc, 1 Kendall Square, Bldg. 1000, Cambridge, MA 
02139, (3) Chemistry Research and Discovery, Amgen Inc, One Kendall Square, 
Cambridge, MA 02139, (4) Chemistry Research & Discovery, Amgen Inc, One 
Amgen Center Drive, 29-2-C, Thousand Oaks, CA 91320, (5) Constellation 
Pharmaceuticals, 148 Sidney Street, Cambridge, MA 02139, (6) Indevus 
Pharmaceuticals Inc, 33 Hayden Avenue, Lexington, CA 02421, (7) Department 
of Molecular Structure, Amgen, Inc, One Amgen Center Drive, Thousand Oaks, 
CA 91320, (8) Chemical Process Research & Development, Amgen Inc, 1 
Kendall Square, Bldg. 1000, Cambridge, MA 02139, (9) Chemical Process 
Research and Development, Amgen Inc, One Amgen Center Drive, Thousand 
Oaks, CA 91320, (10) CBSS, Toxicology, Amgen Inc, One Amgen Center Drive, 
Thousand Oaks, CA 91320, (11) Department of Neuroscience, Amgen Inc, one 
Amgen Center Drive, Thousand Oaks, CA 91320, (12) Department of 



Pharmaceutics, Amgen Inc, One Amgen Center Drive, Thousand Oaks, CA 
91320, (13) Department of Pharmacokinetics and Drug Metabolism, Amgen, Inc, 
One Amgen Center Drive, Thousand Oaks, CA 91320  

Accumulation of the amyloid-beta peptides (Abeta) is a principle pathological 
feature in the brain of Alzheimer's disease patients. BACE1, a membrane 
associated aspartyl protease enzyme, initiates the formation of Abeta peptides by 
first cleaving the amyloid precursor protein (APP) at the beta-site. BACE1 
knockout mice are viable and do not produce amyloid plaques upon aging, 
suggesting that BACE1 inhibitors are potential therapeutics for the treatment of 
AD. This talk will describe the evolution of Amgen's medicinal chemistry effort 
from the hydroxyethylene (HE) derived peptidomimetics (I) to the 
hydroxyethylamine (HEA) derived small molecule inhibitors (II & III) using a 
structure based design approach. We will discuss strategies for improving 
enzyme potency and cell activity. At the outset of the program, we put an 
emphasis on conforming in vitro activities and the physicochemical properties of 
inhibitors required for CNS penetration. In this talk, we will articulate our 
strategies for improving metabolic clearance and mitigating the inherent 
susceptibility of the HEA scaffold to P-glycoprotein mediated efflux. We will 
present a set of orally available and highly efficacious BACE inhibitors in a rat 
pharmacodynamic model. A robust pharmacokinetic and pharmacodynamic 
relationship will be highlighted. Finally, results from preclinical toxicity studies on 
advanced molecules will be discussed.  

 

 
MEDI 4  

Discovery of orally bioavailable cannabinoid agonists for the treatment of 
pain  

R. P. Beckett1, J. L. Ralbovsky1, jralbovsky@caratherapeutics.com, R. Luo1, 
Conrad L. Cowan1, R. Foster2, C. Henault2, T. Shelekhin1, L. Rakhilina1, L. 
Abriola1, L. R. Gardell1, G. Labissiere1, R. H. Spencer1, and F. Menzaghi1. (1) 
Cara Therapeutics, Inc, 1 Parrott Drive, Shelton, CT 06484, (2) Exelgen Ltd, 
Bude-Stratton Business Park, EX23 8LY Bude, Cornwall, United Kingdom  

Cannabinoid (CB) agonists are known to exhibit potent analgesic and anti-
inflammatory effects. However, the therapeutic benefits are often accompanied 
by undesirable side effects. A challenge in the field is to identify compounds with 
improved efficacy and/or benefit to risk ratio. Since the unwanted side effects of 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1280497&Hash=60685bce52666f581857dcb1a7517ebb


CB agonists are mostly CNS-dependent and attributed to activation of CB1 
receptors, our aim was to identify compounds that are CB2 selective or 
compounds with dual CB1/CB2 activity that are peripherally restricted.  

High throughput screening of our in-house library of compounds resulted in the 
identification of a number scaffolds that showed potent CB agonist activity. An 
imidazopyrazine scaffold was chosen for further exploration, based on its drug-
like characteristics and tractability for rapid analogue synthesis. We will describe 
the synthesis, SAR, physicochemical and ADME properties of these compounds 
and discuss their anti-inflammatory effects and analgesic properties in models of 
inflammatory and neuropathic pain following oral administration.  

 
MEDI 5  

Discovery of Piragliatin, a small molecule activator of GK  

Robert Francis Kester1, Robert_F.Kester@Roche.com, Wendy L Corbett1, 
Ramakanth Sarabu1, Paige E. Mahaney2, Nancy-Ellen Haynes2, nancy-
ellen.haynes@roche.com, Kevin R. Guertin2, Fred T. Bizzarro2, Darryl W. 
Hilliard2, Lida Qi2, John Tengi2, Joseph F. Grippo3, Joseph Grimsby3, Linda 
Marcus3, Cheryl Spence3, Mark Dvorozniak3, Jagdish Racha4, and Ka Wang4. (1) 
Discovery Chemistry, Roche Research Center, 340 Kingsland Street, Nutley, NJ 
07110, (2) Discovery Chemistry, Roche, 340 Kingsland Street, Nutley, NJ 07110, 
(3) Metabolic Diseases, Roche Research Center, 340 Kingsland Street, Nutley, 
NJ 07110, (4) Non-Clinical Safety, Roche Research Center, 340 Kingsland 
Street, Nutley, NJ 07110  

Glucokinase (GK) plays a key role in whole-body glucose homeostasis by 
catalyzing the phosphorylation of glucose in cells that express this enzyme, such 
as pancreatic beta cells and hepatocytes. A class of antidiabetic agents that act 
as nonessential mixed-type GK activators (GKAs) by increasing the glucose 
affinity and maximum velocity (Vmax) of GK have been identified. We previously 
described the identification of RO0281675, the first small molecule GK activator. 
In further studies, this molecule was found to produce a potentially troublesome 
thiourea metabolite. This presentation will describe the in vitro and in vivo work 
done to identify this metabolite and more detailed SAR around the 
heteroaromatic amine portion of the molecule, which presented the solution to 
overcoming this issue. During the course of this work, we were also able to 
identify an active metabolite and make use of its properties in overcoming hERG 
and covalent binding issues with the new leads. This work resulted in the 
identification of Piragliatin, the second GKA molecule to progress to the clinic. 
Early clinical data in type 2 diabetic patients will be shown.  

 
MEDI 6  



Discovery of potent and selective agonists for the high affinity niacin 
receptor GPR109A  

Hong. C. Shen1, hong_shen@merck.com, Fa-Xiang Ding2, Michael J. 
Szymonifka2, Qiaolin Deng2, Larissa C. Wilsie2, Mihajlo L. Krsmanovic2, Andrew 
K. Taggart2, Ester Carballo-Jane2, Ning Ren2, Tian-Quan Cai2, Tsuei-Ju Wu2, 
Kenneth K. Wu2, Kang Cheng2, Michael S. Wolff2, Junying Wang2, Xinchun 
Tong2, Tom G. Holt2, M. Gerard Waters2, Milton L. Hammond2, James R. Tata2, 
and Steven L. Colletti2. (1) Merck Research Laboratories, 126 East Lincoln Ave., 
Rahway, NJ 07065, (2) Merck Research Laboratories  

Niacin has been used to treat dyslipidemia for five decades. In particular it raises 
HDL-C, lowers LDL-C/VLDL-C, TG and Lp(a). Niacin also demonstrates anti-
inflammatory effects which could lead to its anti-atherosclerotic effects in man. To 
seek a compound with all the desirable features of niacin yet lacking its 
vasodilation and other adverse effects, MRL initiated a program seeking an 
agonist for GPR109A, the high affinity niacin receptor, in collaboration with Arena 
Pharmaceuticals. We have discovered a series of biaryl and tricyclic 
anthranilides, ureas, and cycloalkenes as potent agonists for the high affinity 
niacin receptor GPR109A. This presentation will focus on the medicinal 
chemistry efforts. The SAR is aimed at reducing serum shift, dialing out CYP2C8 
and 2C9 liabilities, improving PK while maintaining excellent receptor activity. 
Three compounds exhibited good in vivo anti-lipolytic efficacy while providing a 
superior therapeutic index over vasodilation with respect to niacin in mice and 
rats.  

 
MEDI 7  

FDA drug approval: Chemistry review of new drug application, abbreviated 
new drug application, and botanical drug products  

Zelleka Getahun, zelleka.getahun@fda.hhs.gov, Center for Drug Evaluation 
(CDER)/ Office of Generic Drugs, FDA, 7500 Standish Place, Rockville, MD 
20855  

The major areas of review of a drug product are chemistry, toxicology, 
microbiology, pharmacology, clinical studies, and labeling. Chemistry review has 
a central role in the drug approval process. Structural characterizations of the 
Active Pharmaceutical Ingredient (API), identifications of impurities, 
compatibilities of ingredients and container/closures, validations of analytical 
methods, effect of manufacturing processes on quality, and stability of the 
finished product are all chemistry based parameters. Three inter-related type of 
drug applications are discussed.  



A New Drug Application (NDA –innovator product) consists of a novel entity as 
the API, and requires FDA approval to initiate, and continue, clinical studies. An 
Abbreviated New Drug Application (ANDA - generic) is based on an NDA that 
has reached the end of its marketing exclusivity period. The API of an ANDA is 
identical to that of the corresponding innovator product, and its bioavailability is 
equivalent to the innovator product. A Botanical Drug product (BDP) is a special 
kind of NDA. The APIs of a BDP are from natural sources. Based on safe, long 
term, human use data within or outside the USA, the general data requirements 
for botanicals are far less, compared to the requirements of conventional NDAs.  

General chemistry data requirements, details of the chemistry review, and its 
place in relation to the other parts of a drug review will be discussed.  

Statements and views expressed above are those of the author, and do not 
necessarily reflect the policies of the FDA.  

 
MEDI 8  

Nicotinic partial agonists: Cytisine derivatives in the effort to accomplish 
smoking cessation  

Brian T. O'Neill, brian.t.oneill@pfizer.com, Neurosciences Medicinal Chemistry, 
Pfizer Global Research and Development, 8220-4111, Eastern Point Rd., 
Groton, CT 06340  

The partial agonist concept in addiction therapy aims to reduce craving during 
abstinence and attenuate reward during relapse. The nicotinic agent cytisine, 
isolated from natural sources 100 years ago, had garnered little attention from a 
medicinal chemistry standpoint, despite its non-validated use as a natural 
smoking cessation aid in Eastern Europe. Cytisine's unusual properties as a high 
affinity, but low efficacy ligand for the neuronal nAChR may have restricted 
interest in this compound as a therapeutic agent. However, we targeted 
derivatives of this compound as a starting point. In this presentation, we report 
structure activity relationships based on cytisine and analogs with the aim to 
maintain or improve its partial agonist profile in vitro and to substantially improve 
its pharmacokinetic in vivo profile. Information gained from these efforts about 
the optimal scaffold was transferred to other novel partial agonist platforms that 
ultimately led to the discovery and development of varenicline.  

 
MEDI 9  

Selective Kv1.5 blockers: Development of KVI-020 as a potential treatment 
for atrial arrhythmia  



Benjamin E. Blass1, blassb@wyeth.com, Andrew Fensome1, Matthew D. Vera1, 
Richard D. Coghlan2, An T. Vu1, Robert J. Steffan3, Michael B. Webb1, Eugene J. 
Trybulski1, Jason Cross1, Ray Unwalla1, James K. Hennan4, Eric Rossman4, Kun 
Liu5, Manoj Samuel5, Julius Eta6, Irene B. Feingold7, Christine Huselton6, John 
Kao6, Cesario Tio6, George P Vlasuk8, Gwen Morgan8, Robert Swillo8, John 
Janusz9, Chris M. Jackson9, Laurent Djandjighian9, and Richard Hedges9. (1) 
Chemical Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, 
(2) Chemical Sciences, Wyeth Research, 500 Arcola Rd., Collegeville, PA 
19426, (3) Chemical Sciences, Wyeth Research, 500 Arcola Rd, Collegeville, PA 
19426, (4) Project management, Wyeth Research, 500 Arcola Road, Collegeville, 
PA 19426, (5) Screening Sciences, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426, (6) Drug Metabolism, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426, (7) Drug Metabolism, Wyeth Research, 500 Arcola Rd, 
Collegeville, PA 19426, (8) Metabolic Diseases, Wyeth Research, 87 Cambridge 
Park Drive, Cambridge, MA 02140, (9) Division of Medicinal Chemistry, Health-
Care Center, Proctor & Gamble Pharmaceuticals, 8700 Mason-Montgomery 
Road, Mason, OH 45040, Mason, OH 45040  

Atrial fibrillation (AF) is the most prevalent form of cardiac arrhythmia, 
contributing to increased risk of heart failure, ischemia, morbidity and mortality. 
Current therapies extend the atrial action potential duration and effective 
refractory period by non-selective blockade of cardiac ion channels. The Class III 
anti-arrhythmics accomplish this by non-selective blockade of repolarizing K+ 
channels, but also prolong the ventricular action potential via hERG blockade, 
leading to QT prolongation and increased risk of severe arrhythmias. Potential 
safety risks associated with current therapies might be mitigated with a selective 
ion channel blocker. The Kv1.5 channel is expressed only in atria, and therefore 
a selective blocker for this channel would spare ventricular function and should 
have an improved safety margin. We have developed a new series of 2-amino-2-
imidazolidinone Kv1.5 blockers: KVI-020 was selected as the lead compound 
based upon its Kv1.5 potency (IC50 = 480 nM), selectivity against hERG (31 fold) 
and other key cardiac sodium and calcium channels (> 40 fold). It's physical and 
pharmaceutical properties allowed the compound to be characterized in two 
canine efficacy models, where AF/atrial flutter inducibility was measured in 
conscious dogs using a burst pacing protocol. In the post-operative sterile 
pericarditis model, KVI-020 decreased the average number of successful AF/AFL 
inductions per animal by 46% (9 mg/kg, i.v., n=6). In the simultaneous 
atrial/ventricular tachypacing model, the success rate of AF induction for 5-10 
minutes decreased 63%, average AF duration decreased 55%, and the total AF 
burden (time in AF) decreased 52% (KVI-020 3 mg/kg po). No significant 
differences in AF/AFL inducibility were noted in vehicle-treated dogs. KVI-020 
demonstrated similar efficacy to amiodarone and vernakalent in the latter model. 
KVI-020 advanced into late stage preclinical development based upon its ion 
channel profile and efficacy in challenging models of atrial fibrillation.  



 
MEDI 10  

Small-molecule modulation of a transcriptional activator-coactivator 
interaction  

Caleb A. Bates, cabates@umich.edu, Department of Medicinal Chemistry, 
University of Michigan, 930 N. University, Ann Arbor, MI 48109-1055, Sara J. 
Buhrlage, buhrlage@broad.mit.edu, Chemical Biology Platform, Broad Institute, 
Cambridge, MA, and Anna K. Mapp, amapp@umich.edu, Department of 
Chemistry, University of Michigan, 930 N University, Ann Arbor, MI 48109-1055  

Precise regulation of transcription is essential for normal cellular function. 
Transcriptional activators are key elements in regulating this process. Natural 
transcriptional activation domains (TADs), when bound to DNA, are responsible 
for forming interactions with target coactivator proteins, recruiting them to DNA 
resulting in upregulation of gene expression. Our lab has developed a small-
molecule isoxazoldine TAD (iTAD1) that is able to upregulate transcription of a 
reporter gene in cells when tethered to a DNA-binding domain (DBD). 
Photocrosslinking studies have shown that iTAD1 interacts with the CREB 
binding protein (CBP), a known target of many natural TADs. NMR studies 
further identified the MLL/Jun/Tat/Tax site within the KIX domain of CBP as a 
target of iTAD1. When not tethered to a DBD, iTAD1 is able to compete with Jun 
for this binding site, resulting decreased Jun-activated transcription, thus turning 
a transcriptional activator into an inhibitor. This further paves the way towards 
transcription-targeted therapeutics.  

 
MEDI 11  

Synthesis and evaluation of structurally diverse neuropeptide S receptor 
(NPSR) antagonists  

Jeffrey Y. Melamed1, Jeffrey_Melamed@merck.com, Amy E. Zartman2, Nathan 
Kett3, Nathan_Kett@merck.com, Christopher Cox4, 
christopher_cox@merck.com, Anthony Gotter5, Victor N. Uebele6, Duane R. 
Reiss7, Scott M. Doran6, Susan L. Garson6, Pamela Tannenbaum7, Cindra 
Condra7, Christine Fandozzi8, Laura Lubbers9, Laura_Lubbers@merck.com, 
Blake Rowe9, Georgia McGaughey10, georgia_mcgaughey@merck.com, John 
Sanders4, John Renger11, George D. Hartman12, Mark T. Bilodeau13, 
mark_bilodeau@merck.com, and B. Wesley Trotter10, 
bwesley_trotter@merck.com. (1) Medicinal Chemistry Department, Merck 
Research Laboratories, 770 Sumneytown Pike, West Point, PA 19486, Fax: 215-
652-7310, (2) Medicinal Chemistry, Merck and Co. Inc, West Point, PA 19486, 
(3) Mecicinal Chemistry, Merck & Co. Inc, 770 Sumneytown Pike, West Point, PA 
19486, (4) Department of Medicinal Chemistry, Merck & Co., Inc, 770 



Sumneytown Pike, P.O. Box 4, WP 14-1, West Point, PA 19486-0004, (5) 
Depression and Circadian Disorders, Merck & Co. Inc, 770 Sumneytown Pike, 
West Point, PA 19486, (6) Depression & Circadian Disorders, Merck Research 
Laboratories, West Point, PA 19486, (7) Department of Depression and 
Circadian Disorders, Merck Research Laboratories, 770 Sumneytown Pike, 
WP14-2, P.O. Box 4, West Point, PA 19486, (8) Drug Metabolism, Merck 
Research Laboratories, West Point, PA 19486, (9) Integrative Systems 
Neuroscience, Merck & Co. Inc, 770 Sumneytown Pike, West Point, PA 19486, 
(10) Department of Medicinal Chemistry, Merck Research Laboratories, West 
Point, PA 19486, (11) Depression & Circadian Disorde, Merck, Sumneytown 
Pike, West Point, PA 19486, (12) Department of Medicinal Chemistry, Merck & 
Co., Inc, 770 Sumneytown Pike, P O Box 4, WP14-2, West Point, PA 19486, (13) 
Department of Medicinal Chemistry, Merck Research Laboratories, P. O. Box 4, 
WP 14-2, West Point, PA 19486  

The Neuropeptide S Receptor (NPSR or GPR154) is a G protein coupled 
receptor that is expressed in regions of the central nervous system that regulate 
sleep/wake and anxiety. Central administration of NPS has been shown to 
produce arousal that is independent of novelty and to induce wakefulness by 
suppressing all stages of sleep, as demonstrated by EEG recordings in rat. 
Ligands for the NPS receptor therefore represent a novel opportunity for 
treatment of sleep-related and/or psychological disorders. Medicinal chemistry 
efforts have identified a quinolinone class of potent NPSR antagonists that 
readily cross the blood-brain barrier. We detail here optimization efforts resulting 
in the identification of potent NPSR antagonist 1 which dose dependently 
prevented 125I-NPS binding when administered to rats, and reversed an NPS-
induced increase in rat hyperlocomotor activity. Compound 1 represents a useful 
pharmacologic agent for further study of the effects of NPSR antagonism in vivo.  
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Triazolopyridazines (TZP) as cannabinoid-1 receptor antagonists: The 
generation of multiple novel TZP chemotypes via conformationally 
constraining a pyrazine carboxamide lead  

Chongqing Sun1, chongqing.sun@bms.com, Yanting Huang2, Guixue Yu2, 
Amarendra Mikkilineni2, Ximao Wu1, Zhengxiang Gu1, Natesan Murugesan1, 
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Bruce A. Ellsworth1, Philip Sher1, Annapurna Pendri2, Gang Wu1, Yeheng Zhu1, 
Samuel Gerritz1, Doree Sitkoff1, Liya Kang1, Yifan Yang1, Rose Ann Baska1, Ning 
Lee1, Mary Jane Cullen1, William Keim1, Mary Ann Pelleymounter1, Paul 
Stetsko1, Gerry Everlof1, Susan Johnghar1, Steven Wu1, Asoka Ranasinhe2, 
Wenying Li1, Kamelia Behnia1, Kenneth E. Carlson1, and William R. Ewing1. (1) 
Discovery Chemistry, Bristol-Myers Squibb Co, PO Box 5400, Princeton, NJ 
08543-5400, (2) Discovery Chemistry, Bristol-Myers Squibb Co, P.O. Box 5400, 
Princeton, NJ 08543  

Herein we report the structure-based design and generation of novel 5,6-fused 
bicyclic (triazolopyridazine) templates as selective CB1 receptor antagonists. 
These templates were generated by conformationally constraining an early 
program lead, a pyrazine carboxamide 1 (Figure 1). SAR studies on each 
template identified triazolopyridazine chemotype A, C and D that provided potent 
CB1 antagonists. It is of interest to note that optimal aryl groups switch positions 
depending on the triazolopyridazine chemotypes. These features provide insights 
into how these different templates bind to the CB1 receptor. Furthermore, these 
novel chemotypes provided opportunities for improvement on in vitro binding 
activity or in vivo efficacy, as well as physicochemical properties or ADME 
properties. The strategy utilizing conformational constraints to generate novel 
chemotypes of CB1 antagonists will be presented and this strategy can have 
broader interests to the medicinal chemistry community.  
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Antedrug PDE4 inhibitors for the topical treatment of psoriasis  

Jordi Gracia, jordi.gracia@almirall.com, Department of Medicinal Chemistry, 
Laboratorios Almirall, Laurea Miro 408-410, 08980 Sant Feliu de Llobregat, 
Spain  

Phosphodiesterase 4 (PDE4) is a cAMP-specific phosphodiesterase which is 
predominantly expressed by immune and pro-inflammatory cells. PDE4 inhibition 
has shown beneficial effects in animal models mimicking certain aspects of 
asthma and COPD, as well as inflammatory bowel disease, atopic dermatitis, 
psoriasis and rheumatoid arthritis. However, despite significant progress in this 
area, most development candidates have been discontinued because of lack of 
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efficacy and/or dose-limiting side effects, mainly nausea and vomiting. A 
research effort was initiated at Almirall for the identification of novel PDE4 
inhibitors for the topical treatment of psoriasis based on an antedrug strategy, 
aimed at achieving high local efficacy in the skin whilst decreasing the overall 
PDE4 inhibitory systemic exposure and hence increasing the therapeutic 
window. The objective of the talk is to present all the SAR and optimization 
studies around a series of pyridazinone carboxylate antedrugs, not only 
concerning potency modulation but also the achievement of low plasma stability 
whilst maintaining chemical stability to ensure formulability and stability in skin 
cells to ensure in vivo efficacy.  
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Development of pyrimidinone-based compounds as potent and orally 
bioavailable antagonists of calcium sensing receptor  

Joshi M Ramanjulu1, Joshi.M.Ramanjulu@GSK.com, Wenyong Wang1, Dennis 
Yamashita1, Juan Luengo1, Yunfeng Lan1, Irene Uzinskas1, Hong Lin1, Eric 
Garver1, David Rominger1, Shing-Mei Hwang1, Lauren Dare1, Sandra Hoffman1, 
Michelle Schaefer1, George Stroup1, and Robert W. Marquis2, 
Robert_W_Marquis@GSK.com. (1) Immuno Inflammation CEDD, 
GlaxoSmithKline, 1250 South Collegeville Road, Collegeville, PA 19426, (2) 
Department of Medicinal Chemistry, GlaxoSmithKline Pharm, 1250 South 
Collegeville Road, Collegeville, PA 19426  

Development of Pyrimidinone-Based Compounds as Potent and Orally 
Bioavailable Antagonists of Calcium Sensing Receptor Joshi Ramanjulu*, 
Wenyong Wang, Dennis Yamashita, Juan I. Luengo, Yunfeng Lan, Irene N. 
Uzinskas, Hong Lin, Eric Garver, David Rominger, Shing-Mei Hwang, Lauren 
Dare, Sandra Hoffman, Michelle Schaefer, George Stroup and Robert W. 
Marquis Immuno Inflamation CEDD,GlaxoSmithKline, 1250 South Collegeville 
Road, Collegeville, PA, 19426, USA. The calcium sensing receptor (CaR), 
located in the parathyroid gland, functions as the principle regulator of 
parathyroid hormone (PTH) secretion. PTH, either in its truncated form ([1-34], 
Forteo®) or as full length ([1-84], Preos®), has been clinically validated as a 
bone forming agent, and both peptides are used to treat osteoporosis. However, 
both forms of PTH require daily subcutaneous injection. An alternative approach 
would be to develop an orally bioavailable small molecule antagonist of the 
calcium-sensing receptor (CaR) to stimulate secretion of endogenous PTH as a 
potential treatment for osteoporosis. We have explored the SAR and 
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pharmacokinetics of a series of pyrimidinone-based derivatives such as 2-(2-
hydroxyphenyl)-5,6-dimethyl-3-(2-phenylethyl)-4(3H)-pyrimidinone (1). Analogs 
related to compound 1 were shown to lack oral bioavailability due to rapid liver 
metabolism. Therefore, efforts to discover compounds with improved potency 
and pharmacokinetic profiles were undertaken. The synthesis and SAR of this 
series of compounds, culminating in the identification of (2), will be presented.  
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Discovery and biological activity of dual sphingosine kinase 1 and 2 
inhibitors  

Thomas P. Mathews1, tpm7y@virginia.edu, Yugesh Kharel2, Perry Kennedy2, 
Jose Tomsig2, Oana Nicoara3, Brian R. Wamhoff3, Kevin R. Lynch4, and Timothy 
L. Macdonald5. (1) Department of Chemistry, University of Virginia, McCormick 
Road, Charlottesville, VA 22904, (2) Department of Molecular Pharmacology, 
University of Virginia, 1300 Jefferson Park Avenue, Charlottesville 22904, (3) 
Department of Cardiovascular Medicine, University of Virginia, Charlottesville, VA 
22904, (4) Department of Molecular Genetics and Biology andPharmacology, 
University of Virginia, Charlottesville, VA 22904, (5) Department of Chemistry, 
University of Virginia, Charlottesville, VA 22904  

Sphingosine 1-phosphate (S1P) stimulates cell growth and survival and has been 
implicated in a number of disease states. The levels of S1P in biological media is 
governed by the activity of two sphingosine kinases that have been proposed to 
be targets for hyper-proliferative disease states. A lack of potent, in vivo 
sphingosine kinase inhibitors has hindered confirmation of this hypothesis. Here 
we report a novel class of sphingosine kinase inhibitors that possess Ki values in 
the low micromolar range for both kinases. These compounds are effective in 
depressing sphingosine kinase activity in vitro and lower S1P levels in vivo in 
SphK1/2 wild-type mice. In a smooth muscle cell model, we show that a 
significant decrease in S1P initiates cell cycle arrest. In addition in cancer cell 
lines, these inhibitors induced cell death through an apoptotic response.  
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Discovery and optimization of JAK2 inhibitors as antitumor agents  

Jurgen Dinges, jurgen.dinges@abbott.com, Global Pharmaceutical Research 
and Development, Abbott Laboratories, 100 Abbott Park Road, Abbott Park, IL 
60064  

JAK kinases are a family of intracellular non-receptor tyrosine kinases. The 
human kinome encodes four JAK kinases: JAK1-3 and TYK2. All family members 
mediate cytokine signaling via auto or trans phosphorylation. Deregulation of 
JAK2 activity has been implicated in the pathogenesis of myeloproliferative 
disorders. For example the somatic mutation V617F was identified in >95% of 
patients with polycythemia vera. A few reports claim efficacy of JAK2 inhibitors 
against myeloid and lymphoblastic leukemias. Here we describe our Hit-to-Lead 
efforts to identify novel and potent JAK2 inhibitors which can be utilized for proof-
of-concept studies. Starting from 3546 JAK2 high-throughput screening hits, 
Rule-of-five criteria, were applied to select the most lead-like compounds. The 
ligand and lipid efficiencies were mapped to determine the 54 compounds which 
most efficiently bound to JAK2. Out of those, indazolamines were identified as a 
novel class of reversible and ATP competitive kinase inhibitors with already nano 
molar potencies (1: IC50 = 300 nM). The series demonstrated discernable SAR 
and favorable HT-ADME and safety profiles. Further optimization efforts were 
guided by modeling representative examples into the active site of JAK2. 
Replacement of the phenyl substituent with a triazole improved potency. 
Compound 2 showed an IC50 of 14 nM and a unique kinase selectivity profile. 
The compound also demonstrated on-target activity and efficacy in multiple 
cancer cell lines.  
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Discovery of a state-dependent Cav2.2 blocker for the treatment of chronic 
pain  

Scott B. Hoyt1, scott_hoyt@merck.com, Clare London2, Ann E. Weber3, 
Catherine Abbadie4, Stephen Arneric5, Randal Bugianesi6, Cyrus Eduljee5, 
Mitchell Green7, James Herrington6, Xiaohua Li2, Kathryn A. Lyons3, Amanda 
Makarewicz3, Erin McGowan4, Owen McManus6, Shruti Mistry4, Judy Morris3, 
Igor Putrenko5, Kevin Ratliff6, McHardy Smith6, Terrance Snutch5, Shu-Yu Sun4, 
Andrew Swensen6, Elizabeth Tringham5, Vivien Warren6, Brande Williams6, 
Gregory J. Kaczorowski6, and Joseph L. Duffy3. (1) Department of Basic 
Chemistry, Merck & Co, PO Box 2000, RY123-236, Rahway, NJ 07065, Fax: 
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732-594-5350, (2) Department of Basic Chemistry, Merck & Co, (3) Department 
of Basic Chemistry, Merck & Co, PO Box 2000, Rahway, NJ 07065, (4) 
Department of Pharmacology, Merck & Co., Inc, PO Box, 2000, Rahway, NJ 
07065, (5) Neuromed Pharmaceuticals, Vancouver, BC V6T 1Z3, Canada, (6) 
Department of Ion Channels, Merck & Co, Rahway, NJ 07065, (7) Department of 
Drug Metabolism, Merck & Co, Rahway, NJ 07065  

Voltage-gated Cav2.2 (N-type) calcium channels control the release of 
neurotransmitter at presynaptic terminals, and thus play a critical role in pain 
signaling. The state-independent Cav2.2 blocker ziconotide, a peptide that must 
be administered via intrathecal injection, has demonstrated clinical efficacy in the 
treatment of severe chronic pain. State-dependent Cav2.2 blockers may likewise 
provide clinical pain relief without adversely affecting other nerve functions. This 
presentation will outline the discovery of compound 1, a structurally novel, state-
dependent Cav2.2 blocker that displays excellent pharmacokinetics in rat, dog, 
and rhesus. In rat models of neuropathic and inflammatory pain, compound 1 
exhibits robust, dose-dependent oral efficacy comparable to that of gabapentin 
and naproxen, respectively. Finally, at plasma levels required for efficacy, 
compound 1 elicits no significant impairment in rat models of acute pain 
sensation, motor coordination, or baroreflex response, and no significant effects 
on dog cardiovascular function.  
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Inhibition of SARS 3CL protease as a potential treatment for severe acute 
respiratory syndrome: Identification of irreversible and reversible classes 
of ketone-based peptide inhibitors  

Robert L. Hoffman1, robert.l.hoffman@pfizer.com, Simon P. Planken2, Jonathan 
W Lockner3, James A. Nieman2, Robert S. Kania2, Lennert J. Mitchell2, and 
Jihong Lou2. (1) Discovery Chemistry, Pfizer Inc, 10777 Science Center Dr CB2, 
San Diego, CA 92121, Fax: 858-678-8156, (2) Pfizer Inc, (3) Discovery 
Chemistry, Pfizer Inc  

Severe acute respiratory syndrome (SARS) first emerged as a respiratory 
infectious disease in 2002 from southern China. A novel coronavirus (SARS-
CoV) was subsequently shown to be the causative agent of the disease with the 
viral encoded 3C-like cysteine protease (SARS 3CLpro) extensively involved in 
the post-translational processing of viral proteins and critical for viral replication. 
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In this paper we describe the structure activity relationships (SAR) and structure-
based drug design (SBDD) approaches to identify small molecule inhibitors of 
SARS 3CLpro. These efforts include inhibitor optimization of the peptidyl derived 
binding determinant while establishing electrophilic replacements for the scissile 
amide carbonyl of peptidic substrates. These efforts include the design of 
covalently bound irreversible acyloxymethylketones and reversible oxymethyl 
ketone based inhibitors of SARS 3CLpro that culminated in the identification of 1 
and 2. These inhibitors display potent SARS 3CLpro inhibition, cellular antiviral 
activity and selectivity against a panel of viral and human proteases.  
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Molecular modeling of coactivator binding inhibitors (CBIs) of estrogen 
receptor alpha  

Mi-Sun Kim1, mkim37@emory.edu, Aiming Sun2, asun2@emory.edu, Jill 
Gunther3, gunther@uiuc.edu, Terry Moore3, Eric Rhoden4, Yuhong Du4, Haian 
Fu4, James P. Snyder5, jsnyder@emory.edu, and John A. Katzenellenbogen6. (1) 
Department of Chemistry, Emory University, 1515 Dickey Dr, Atlanta, GA 30322, 
(2) Department of Chemistry, Chemical Biology Discovery Center, Emory 
University, 1510 Clifton Road, Atlanta, GA 30322, (3) Department of Chemistry, 
University of Illinois at Urbana-Champaign, 600 S. Mathews Ave, Urbana, IL 
61801, (4) Department of Pharmacology, Emory University, 1510 Clifron Road, 
Atlanta, GA 30322, (5) Department of Chemistry, Emory University, 1515 Dickey 
Drive, Atlanta, GA 30322, (6) Department of Chemistry, University of Illinois at 
Urbana-Champaign, 600 South Mathews Avenue, Urbana, IL 61801  

Novel classes of coactivator binding inhibitors (CBIs) against estrogen receptor α 
have been developed. Although all active compounds show good alignment with 
the coactivator peptide and form productive hydrophobic contacts and hydrogen-
bonds in well-docked binding poses, they fail to deliver IC50 values below 1µM in 
the reporter gene assay. To understand these observations and break the 1µM 
barrier, we performed MD simulations to examine solvent-based entropic 
contributions to the free energy of ligand binding. The coactivator peptide is far 
more effective at expelling water molecules from the binding site than the ERα 
CBIs. Two of its apolar side chains (Ile689 and Leu693) with no counterparts in 
the weakly active ligands are predicted to displace 13 waters of a total of 86. 
These observations strongly suggest that the next generation of small molecule 
CBIs should span more of the peptide space, particularly on the shelf adjacent to 
the binding groove.  
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Peptide stitching: A powerful tool for α-helix stabilization  

Young-Woo Kim1, Young-Woo_Kim@dfci.harvard.edu, Peter S. Kutchukian2, 
kutchuk@fas.harvard.edu, Charisse M. Crenshaw3, crenshaw@fas.harvard.edu, 
Shaunna S. Stanton3, stanton2@fas.harvard.edu, Andrew Chang2, 
andrew.chang@post.harvard.edu, and Gregory L. Verdine4, 
gregory_verdine@harvard.edu. (1) Cancer Biology, Dana-Farber Cancer 
Institute, 44 Binney Street, Boston, MA 02115, Fax: 617-495-8755, (2) 
Department of Chemistry and Chemical Biology, Harvard University, 12 Oxford 
Street, Cambridge, MA 02138, (3) Molecular and Cellular Biology, Harvard 
University, 12 Oxford Street, Cambridge, MA 02138, (4) Department of 
Chemistry and Chemical Biology, Molecular and Cellular Biology, Program in 
Cancer Chemical Biology, Harvard University, Dana-Farber Cancer Institute, 12 
Oxford Street, Cambridge, MA 02138  

Peptides constrained through synthetic modification to retain their bioactive 
conformation, resist hydrolytic degradation, and retard renal clearance are of 
considerable interest. We have previously reported that the introduction of an all-
hydrocarbon "staple" along one face of an α-helical peptide can greatly increase 
its helical content, binding affinity for a target receptor, serum stability, and in vivo 
half-life. Remarkably, the presence of the staple also causes these peptides to 
be actively transported into mammalian cells. Here we report the discovery of a 
remarkably efficient and selective tandem ring-closing metathesis reaction 
leading to tandem-stapled peptides having a central spiro ring junction. The 
"stitched" α-helical peptides thus generated have thermal stabilities exceeding 
those of most thermophilic proteins and exhibit the high protease resistance 
characteristic of tightly folded proteins. Furthermore, the stitched peptides display 
superior cell penetrating ability compared to their stapled analogs. We believe 
these "synthetic biologics" hold considerable promise as next-generation 
therapeutics for macromolecular targets currently considered "undruggable."  
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Potent and selective hPDE10A inhibitors for the treatment of schizophrenia  
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Michael S. Malamas1, malamam@wyeth.com, Norbert Hoefgen2, Hans Stange2, 
Rudolf Schindler2, Christian Grunwald2, Ute Egerland2, Barbara Langen2, 
Thorsten Hage2, Thomas Kronbach2, Steven Grauer3, Boyd L. Harrison1, Karen 
Marquis4, Thomas Comery4, and Nicholas Brandon4. (1) Chemical Sciences, 
Wyeth Research, CN 8000, Princeton, NJ 08543, (2) Biotie Therapies GmbH, 
Radebeul, Germany, (3) Discovery Neuroscience, Wyeth Research, CN 8000, 
Princeton, NJ 08543, (4) Neuroscience, Wyeth Research, CN 8000, Princeton, 
NJ 08543  

Schizophrenia is a chronic and debilitating psychiatric disorder affecting 
approximately 1% of the general population. Current therapies treat 
predominantly the positive symptoms of the disease, creating a need for 
therapies effectively targeting the negative symptoms and cognitive deficits. 
Furthermore, most current therapies have unwanted side effects. These include 
extra-pyramidal side effects (EPS), weight gain, diabetes, prolactinaemia and 
agranulocytosis. Thus, there is a need for drugs that treat symptoms with a better 
side effect profile. Phosphodiesterase PDE10A, a primarily brain specific protein, 
is highly expressed in GABAergic medium spiny neurons in the striatum, with 
expression evident in the hippocampus and cortex as well. Inhibition of PDE10A 
elevates cAMP and cGMP, and has been shown in pre-clinical models to be a 
possible mechanism of treating schizophrenia. Mechanistically PDE10A inhibition 
mimics the effects of D2 antagonism, the standard treatment for psychosis, along 
with D1 agonism, which may decrease the side-effect liabilities while contributing 
to a pro-cognitive profile.  

In this paper, we report the design and synthesis of potent and selective PDE10A 
inhibitors following a traditional SAR approach that was supported by molecular 
modeling studies to expedite the discovery process. Several compounds have 
demonstrated high potency for human PDE10A and high selectivity against the 
other PDEs. In vivo, these inhibitors have shown robust activity in a range of 
preclinical models of antipsycotic efficacy. This includes a reversal of MK-801 
hyperactivity, a reversal of apomorphine induced climbing and also an inhibition 
of the avoidance response in the Conditioned Avoidance Model. Furthermore, 
these PDE10A inhibitors have produced low levels of catalepsy, suggesting a 
minimal risk of EPS. In conclusion, PDE10A inhibitors may possess therapeutic 
utility without the side effect liabilities that are associated with several currently 
marketed atypical antipsychotics and be of great value to the patient.  
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Structural and biophysical studies with stabilized G-protein coupled 
receptors  



Miles S Congreve, miles.congreve@heptares.com, Department of Chemistry, 
Heptares Therapeutics Ltd, 1-3 Burtonhole Lane, Mill Hill, London NW7 1AD, 
United Kingdom  

Heptares is developing a technology that expedites the study of GPCRs by 
dramatically stabilizing these important receptors outside of the cell membrane. 
The new stabilized receptors (StaRs) are much more robust than the 
corresponding wild type proteins and they are amenable to crystallography and 
biophysical/fragment screening and for raising monoclonal antibodies. The 
process whereby the StaRs are first engineered will be explained. A description 
of the crystal structure and protein-ligand interactions of the stabilized beta 1 
adrenoceptor will be given and the potential for its use to design selective 
agonists discussed. Surface Plasmon Resonance (SPR) binding studies with 
ligands for representative StaR proteins and the opportunities for fragment based 
screening will be outlined. The potential of this new technology for SBDD and 
biophysical screening of GPCR targets will be presented. To this end, some 
preliminary data will be presented for the adenosine A2a receptor (a therapeutic 
target for treatment of Parkinson's disease) where potent hits have been 
identified.  
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Structure-based design of bisubstrate inhibitors of protein 
geranylgeranyltransferase-I: Solid-phase synthesis and evaluation  

Animesh V. Aditya, animesh@pharmacy.purdue.edu, Department of Medicinal 
Chemistry and Molecular Pharmacology, Purdue University, 575 Stadium Mall 
Dr, West Lafayette, IN 47906, and Richard A. Gibbs, Department of Medicinal 
Chemistry and Molecular Pharmacology, Purdue University, West Lafayette, IN 
47907  

Farnesyltransferase (FTase) and Geranylgeranyltransferase-I (GGTase-I) are 
two closely related enzymes that prenylate the cysteine of the CaaX sequence 
present at the C-terminus of numerous cellular proteins, particularly G-proteins 
belonging to the Ras and Rho families. These bisubstrate enzymes couple their 
protein substrates with the respective isoprenoid pyrophosphate co-substrate. 
This paper presents our investigation of bisubstrate inhibitors of GGTase-I 
utilizing lipidated peptidotriazoles and their peptidomimetic analogues. These 
peptidotriazoles were combinatorially assembled on chlorotrityl resin by 
sequential on-resin diazo transfer to the –aaX peptides followed by click 
chemistry with isoprenoid alkynes. Several nanomolar inhibitors of GGTase-I 
were identified from the library of lipidated peptidotriazoles. Furthermore, we 
extended this approach by utilizing a model peptidomimetic motif and by 
replacing the isoprenoid with several non-isoprenoid aromatic substitutions. The 
synthetic strategy and in vitro evaluation of these inhibitors will be presented.  
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Total synthesis and analog development of oximidine II: Discovery of an 
unprecedented copper-mediated reductive macrocyclization reaction  

Christopher M. Schneider, schne665@umn.edu, Department of Medicinal 
Chemistry, University of Kansas, University of Minnesota, 717 Delaware St. SE, 
Room 474, Minneapolis, MN 55414, Fax: 612-626-6316, and Gunda I. Georg, 
georg239@umn.edu, Department of Medicinal Chemistry, Institute of 
Therapeutics Discovery and Development, University of Minesota, Minneapolis, 
MN 55455, 717 Delaware Street SE, Minneapolis, MN 55455  

Oximidine II, a salicylate enamide isolated in 1999 by Kim and coworkers, is a 
potent inhibitor of mammalian vacuolar (H+)-ATPases (V-ATPases). While a 
variety of diseases, including diabetes and osteoporosis, are attributed to V-
ATPase malfunction, we are interested in this molecule because of its potent 
anti-cancer properties. Due to the challenging nature of forming its 12-
membered, triene core, oximidine II has not been the target of analog 
development. Following precedent set by our group, we envisioned performing 
the key macrocyclization of intermediate 1 via a Castro-Stephens reaction 
followed by a cis-selective alkyne partial reduction to generate the triene 
macrolactone 2. However, during efforts to optimize this Castro-Stephens 
macrocyclization, we unexpectedly isolated a small amount of the reduced, triene 
macrocycle 2. Optimizing this tandem reductive macrocyclization reaction 
generates an efficient synthesis of the triene intermediate 2, allowing us to 
complete the total synthesis of oximidine II and the development of analogs.  

 

 
MEDI 25  

Design and synthesis of novel 6-substituted ureido-2-oxindoles derivatives 
as potent receptor tyrosine kinase inhibitors  

Ji-Wang Chern1, chern@jwc.mc.ntu.edu.tw, Rahul R. Khanwelkar1, Grace 
Shiahuy Chen2, Chien-Shu Chen1, Ching-Huai Ko3, Mai-Wei Lin3, Nien-Tzu 
Chou3, Chih-Peng Liu3, Yen-Chun Chen3, Ying-Chu Shih3, and Chrong-Shiong 
Hwan3. (1) School of Pharmacy, National Taiwan University, No. 1, Section 1, 
Jen-Ai Road, Taipei 100, Taiwan, Fax: 886-2-23934221, (2) Department of 
Applied Chemistry, Providence University, Sha-Lu 43301, Taiwan, (3) Biomedical 
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Engineering Research laboratories, Industrial Technology Research Institute, 
Hsinchu, Taiwan  

Angiogenesis plays an important role in the growth of solid tumors and the 
progression of metastasis. Inhibition of angiogenesis represents a promising new 
approach to cancer therapy. In tumor angiogenesis, the receptor tyrosine kinases 
(RTKs) of vascular endothelial growth factor receptor (VEGFR) and platelet-
derived growth factor receptor (PDGFR) are thought to play prominent roles. 
There are multiple, complex and redundant cellular signaling networks 
associated with RTKs for these two receptor families. Therefore, broad-acting, 
multitargeted RTK inhibitors may be more advantageous than selective agents. 
This is evident by the FDA's recent approval of two multitargeted kinase 
inhibitors, SU11248 (Sutent) and BAY 43-9006 (Sorafenib), as new drugs for 
cancer treatment. In the search for novel and potent multitargeted RTK inhibitors, 
a series of 6-substiuted ureido-2-oxindole derivatives have been synthesized. 
Structure–activity relationship (SAR) studies led to the identification of potent 
RTK inhibitors of both VEGFR and PDGFR families (IC50 values in the low 
nanomolar range). This presentation will include the design, synthesis, biological 
activity and SAR studies for this series of compounds.  
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Synthesis and SAR researches of 4-oxa-tricyclo[4.3.1.0] decan-2-one 
derivatives  

Qidong You, youqidong@gmail.com, Xiaoyang Wang, wangxy@cpu.edu.cn, 
and Qinglong Guo, qinglongguo@hotmail.com, School of Pharmacy, China 
Pharmaceutical University, 24 Tongjiaxiang, Nanjing 210009, China, Fax: 86-25-
83271351  

Gambogic acid (GA) is a major active ingredient of gamboge. In the chemical 
structure of GA, there is an intriguing 4-oxa-tricyclo[4.3.1.03,7] decan-2-one 
scaffold which is found in a growing class of biologically active natural products 
isolated from plants of the genus Garcinia. We reported a short and efficient 
route to the synthesis of 4-oxa-tricyclo[4.3.1.0] decan-2-one scaffold in good 
yield. Essential to the synthesis was the implementation of selective protection of 
the catechol system in xanthone. Subsequently, a biomimetic tandem 
Claisen/Diels¨CAlder reaction occurred to produce the desired tricyclic scaffold 
as a single isomer, which could be used to construct the GA structure. Some 
derivatives of GA were synthesized and the cytotoxicities of theses derivatives 
were evaluated.  

Acknowledgments: NSFC(90713038, 30472044), the 863 High-Tech Project of 
China (2002AA2Z3112) (2004AA2Z3A10)  
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SAR studies on the autophagy regulators  

Dawei Ma, madw@pub.sioc.ac.cn, State Key Laboratory of Bioorganic & Natural 
Products Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy 
of Sciences, 354 Fenglin Lu, Shanghai 200032, China, Fax: 86-21-64166128  

Autophagy is a lysosomal dependent cellular catabolic mechanism mediating the 
turnover of intracellular organelles and long-lived proteins. Reduction of 
autophagy activity has been shown to lead to the accumulation of misfolded 
proteins in neurons and may be involved in chronic neurodegenerative diseases 
such as Huntington's disease and Alzheimer's disease. Based on screening we 
have discovered several autophage regulators. In this lecture, preliminary SAR 
studies of these regulators will be discussed.  
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Discovery of cyclic acylguanidines as potent and selective BACE1 
inhibitors  

Zhaoning Zhu1, zhaoning.zhu@spcorp.com, Zhong-Yue Sun1, Yuanzan Ye1, 
James Durkin1, Robert D Mazzola1, robert.mazzola@spcorp.com, John 
Caldwell1, Elizabeth Smith1, Terry Nechuta1, Jared Cumming1, Lingyan Wang1, 
Jianshe Kong1, Tao Meng1, Daniel Wyss2, Allen Yu-Sen Wang1, Mary Senior1, 
Johannes Voigt1, Corey Strickland1, Matthew Kennedy1, Xia Chen1, Reshma 
Kuvelkar1, Lenard Favorau1, Eric Parker1, Brian McKittrick1, Andrew Stamford1, 
Vincent Madison1, Michael Czarniecki1, William Greenlee1, 
william.greenlee@spcorp.com, and John Hunter1. (1) Schering-Plough, 2015 
Galloping Hill Road, Kenilworth, NJ 07033, (2) Schering-Plough, 320 Bent Street, 
Cambridge, MA 02140  

The combined effort from NMR fragment screening (SbN) and X-ray 
crystallography led to the identification of a class of weak BACE1 inhibitors 
represented by 1. This compound binds to the active site of BACE with a unique 
H-bond interaction pattern. Based on this finding, 2-iminohydantoin was designed 
and examined as potential BACE1 inhibitors. Two types of 2-iminohydantoins, N-
1 substituted (type II) and N-3 substituted (Type I), were synthesized. Type I 
iminohydantoins were found to cause large chemical shift perturbation (CSP) in 
BACE1 protein NMR, suggesting their interactions with BACE-1 active site. 
Further SAR development led to the discovery of compound 2 as a BACE1 
inhibitor with an IC50 of 27nM. This compound occupies S1, S3 and S2' pockets 
of the BACE1 enzyme according to X-ray crystallography. Further truncation of 
the N3 benzyl group resulted in BACE inhibitors with high ligand efficiency and 



opened ways for an S1-S3 inhibitor design approach which has subsequently led 
to multiple series of potent and selective BACE inhibitors (3).  
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Discovery of novel sulfonamide-based bradykinin B1 receptor antagonists 
for the treatment of pain and inflammation  

Jian Chen, Chemistry Research & Discovery, Amgen, One Amgen Center Dr, 
29-1-B, Thousand Oaks, CA 91320  

Kinins are released at sites of tissue injury and produce pain and inflammation 
via activation of constitutively expressed Bradykinin B2 and inducible Bradykinin 
B1 receptors. The B1 receptor has been implicated in the humoral, cellular, and 
neuronal mechanisms underlying chronic inflammatory pain. Peripherally 
restricted B1 peptide antagonists are efficacious at reversing neurogenic pain 
induced by capsaicin as well as inflammatory pain induced by UV irradiation, 
carageenan, CFA or LPS. B1 receptor knockout mice exhibit hypoalgesia to 
chemical and thermal noxious stimuli. They show attenuated inflammatory 
responses and reduced neutrophil accumulation following tissue injury. Therefore 
B1 receptor antagonists are potentially useful in the treatment of chronic pain and 
inflammation.  

In this talk, we will discuss the lead identification using conformation-restraint 
approach to improve potency. Further optimization to improve potency and 
metabolic stability generated a series of potent, selective, and orally bioavailable 
sulfonamide based B1 antagonists. The in vivo efficacy for the lead molecules 
will be discussed.  
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Drug discovery opportunities in Asia: Leveraging partnership and 
collaboration  

Guoxin Zhu, G.ZHU@LILLY.COM, Discovery Chemistry Research & 
Technology, Eli Lilly & Company, Lilly Corporate Center, Indianapolis, IN 46285  

Asia strategy is becoming a critical part of global pharmaceutical R&D strategies. 
Growing capacities and capabilities for drug discovery and development in Asia 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1305444&Hash=8edde64b04a7a9465ab87828a9c187ed


from local CRO's, biotech's and academic research centers have been 
transforming the business models for international companies from pure 
outsourcing to collaborative partnership. This session will discuss the current 
state of drug discovery R&D in China.  
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Non-coding RNAs: Regulators of gene expression  

Kevin Morris, kmorris@scripps.edu, Department of Molecular and Experimental 
Medicine, The Scripps Research Institute, USA, 10550 North Torrey Pines Rd., 
CB 248, La Jolla, CA 92037  

In Human cells small non-coding RNAs can be generated to specifically suppress 
gene expression. This suppression can be instilled by targeting the degradation 
of mRNA expression termed post-transcriptional gene silencing or by the 
recruitment of silent state epigenetic complexes to targeted promoters, termed 
transcriptional gene silencing. The mechanism for how small RNAs direct 
transcriptional gene silencing in humans has only recently begun to be worked 
out and involves Argonaute 1, DNA methyltransferase 3a and Histone 
Deacetylase 1. Only recently was it determined that antisense non-coding RNAs 
function as an endogenous RNA trigger actively driving transcriptional gene 
silencing in human cells. Interestingly, the targeting of these antisense non-
coding RNAs, in a post-transcriptional manner, can result in a loss of the 
antisense non-coding RNA mediated gene silencing and specific activation of 
gene expression. We describe here how the endogenous RNA regulatory 
mechanism can be utilized to specifically regulate gene transcription and either 
turn a gene on or off. Approaches utilizing this mechanism to modulate gene 
transcription may prove advantageous in controlling human diseases such as 
cancer and HIV-1.  
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Use of Dicer-substrate siRNA in the rat CNS  

Mark A. Behlke, mbehlke@idtdna.com, Chief Scientific Officer, Integrated DNA 
Technologies, Inc, 1710 Commercial Park, Coralville, IL 52241  

Dicer-substrate siRNAs (DsiRNAs) are synthetic oligonucleotides that are 
processed by Dicer prior to RISC loading. DsiRNAs often show improved 
potency over traditional siRNAs in vitro and can have similar benefits in vivo. In 
collaboration with the laboratory of Philippe Sarret at the University of 
Sherbrooke, DsiRNAs were used to target the Neurotensin-2 Receptor (NTS2) in 
rat spinal cord. NTS2 is a GPCR involved in ascending nociception and 



stimulation with synthetic agonist results in analgesia. Anti-DsiRNAs were 
administered via intrathecal injection with the cationic lipid iFECT and functional 
knockdown of NTS2 receptors were achieved at the mRNA, protein, and 
physiological levels in a short term pain model system. Use of the cationic lipid 
delivery vehicle proved toxic for long term pain models and improved methods 
were developed using a peptide delivery vehicle (PTD-DSRB from Traversa 
Therapeutics). Functional NTS2 knockdown was achieved using this approach 
that was effective in the formalin test, a more long term pain model system.  
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Impact of chemical modifications on immune modulatory nucleic acids – 
what do we learn for RNAi or Antisense?  

Jörg Vollmer, Joerg.Vollmer@pfizer.com, Coley Pharmaceutical GmbH, A Pfizer 
Company, Merowingerplatz 1a, Dusseldorf 40225, Germany  

Synthetic oligodeoxynucleotides (ODN) or oligoribonucleotides (ORN) can trigger 
immune defense mechanisms originally evolved to fight infectious pathogens via 
Toll-like receptors or RIG-I like receptors. The immune stimulatory effects are 
mediated not only by specific sequence motifs such as the deoxycytidyl-
deoxyguanosin (CpG) DNA motifs for TLR9, but sequence composition, sugar, 
base or backbone modifications as well as secondary and tertiary structures in 
single- or double-stranded DNA and RNA molecules all can affect the strength 
and nature of the triggered immune responses. The immune stimulatory profiles 
can be fine-tuned or eliminated by appropriate chemical modifications, allowing 
for the development of immune modulatory nucleic acids for different indications, 
the suppression of potential immune effects of antisense or siRNA drugs, or the 
insertion of immune stimulatory sequences to design multifunctional silencing 
and stimulatory nucleic acid-based therapeutics.  
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Lessons in building a complete RNAi database  

Preethi Reddy1, Suchitra Bramhandabheri1, suchitra@dolcera.com, Maya 
Desai2, mayudi80@gmail.com, Clint Miller3, clint_miller@urmc.rochester.edu, 
Lakshmikant Goenka1, lakshmikant.goenka@dolcera.com, and Samir Raiyani4, 
samir.raiyani@dolcera.com. (1) Dolcera, Plot # 200, Road # 14, Prashasan 
Nagar, Jubilee Hills, Hyderabad 500 033, India, (2) 7F Clintwood Dr, Rochester, 
NY 14620, (3) Department of Pharmacology and Physiology, University of 
Rochester School of Medicine & Dentistry, 601 Elmwood Avenue, Rochester, NY 
14624, (4) Dolcera, 201 A South Delaware St. #306, San Mateo, CA CA 94401  



RNA interference (RNAi) is seen as a promising way to treat cancer, Huntington's 
Disease and many other conditions. We set out with a mission to allow drug 
discovery teams to access up-to-date, accurate, and relevant RNAi information 
from around the world.  

We assembled a comprehensive database of RNA interference (RNAi) screens 
tested in various biological pathways, including the inflammatory response 
pathway. We extracted a wide range of information from patents and scientific 
literature from around he world: siRNA efficiency, specific gene modulation and 
detailed assay information, for example. Furthermore, we built an interactive tool 
to present this information in a user-friendly format, with timeline and detailed 
annotations.  

This presentation will describe the challenges faced in extracting, organizing and 
maintaining RNAi information, and use cases from academia and industry for 
such a resource.  
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Bis-PNA clamps as universal handles for siRNA delivery  

Jonathan K. Pokorski1, Marisa L. Hovlid1, Anne-Marie Turner1, Kevin Morris2, 
kmorris@scripps.edu, and M. G. Finn1, mgfinn@scripps.edu. (1) Department of 
Chemistry and The Skaggs Institute for Chemical Biology, The Scripps Research 
Institute, 10550 North Torrey Pines Rd., CB 248, La Jolla, CA 92037, (2) 
Department of Molecular and Experimental Medicine, The Scripps Research 
Institute, USA, 10550 North Torrey Pines Rd., CB 248, La Jolla, CA 92037  

Systemic delivery of therapeutic RNA is challenging due to rapid clearance and 
degradation of ‘naked' siRNAs and the need to modify the molecule to enhance 
its cell-penetrating and pharmacokinetic properties. To help address these 
challenges, we have developed a peptide nucleic acid (PNA) based non-covalent 
method to modify siRNA molecules. Triplex-forming bisPNA structures with N-
terminal alkyne groups have been synthesized and implemented as RNA-binding 
adapters to connect delivery vehicles to siRNA. The copper-catalyzed azide-
alkyne cycloaddition reaction has been used to make candidate modified PNA 
delivery and cell-targeting agents. The in vitro performance and in vivo targeting 
of these complexes will be described.  
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Aptamer-and dendrimer delivered siRNAs for the treatment of HIV infection  



Jiehua Zhou1, C. Preston Neff2, Ramesh Akkina2, and John J. Rossi3, 
kmorris@scripps.edu. (1) Department of Molecular Biology, Beckman Research 
Institute of the City of Hope, Duarte, CA 000000, (2) Dept. Microbiology, 
Immunology and Pathology, Colorado State University, Fort Collins, CO, (3) 
Department of Molecular Biology, Beckman Research Institute of the City of 
Hope, 1500 East Duarte Road, Duarte, CA 91010  

RNA interference (RNAi) has proven to be a powerful mechanism for sequence 
specific inhibition of gene expression. The triggers for RNA are small RNA 
duplexes termed siRNAs or miRNAs. Our lab has been focusing on developing 
RNAi based treatment for HIV infection. Our initial efforts have been to use gene 
therapy of hematopoietic cells, which involves lentiviral vector mediated 
transduction of RNAi triggering therapeutic genes into blood stem cells or mature 
T-lymphocytes. Although the gene therapy approach holds promise, it is more 
realistic to consider systemic delivery of RNAi triggers to immune or infected cells 
in HIV infected patients. We have recently developed and tested a dual function 
anti-HIV envelope aptamer complexed with an anti HIV tat/rev-siRNA for targeted 
delivery of anti-HIV siRNAs to HIV infected cells. We have demonstrated potent 
in vitro inhibition of HIV replication in primary T-cells. Recent testing of this 
concept in a humanized mouse model that is capable of HIV infection and spread 
suggests that systemic delivery of aptamer-siRNA chimeras for treatment of HIV 
may be possible. Finally, we are exploring the use of G-5 dendrimers for siRNA 
delivery to T-lymphocytes. Initial studies with cultured T-lymphocytes 
demonstrate that we can achieve inhibition of HIV infection with dendrimer 
delivered siRNAs in the absence of toxicity. The results of in vivo testing in a 
humanized mouse model will also be discussed.  
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Synthesis and multimode imaging of specific Alzheimer's disease targeting 
agents  

Philip Hamzik, hamzik.p@neu.edu, J. O'Neil, J. Malcho, Amy E. Kallmerten, and 
G. B. Jones, Department of Chemistry and Chemical Biology, Northeastern 
University, 101 Hurtig Hall, 360 Huntington Ave., Boston, MA 02115  

Alzheimer's disease is an incurable, degenerative disease that currently affects 
over 5.2 million people in the United States. Current diagnostic techniques 
require a period of a few weeks, and are largely based on behavioral analyses. 
While the more cutting-edge techniques utilize MRI, and less commonly CT, to 
ascertain structural information about the shape and volume of brain tissue-- the 
advent of multi-mode in vivo imaging methods (PET, SPECT, MRI) has placed 
renewed emphasis on the need for efficient methodologies for radiomedicinal 
chemistry to lead to early and rapid diagnosis. In this presentation we will outline 
the capabilities of the new Center for Translational and Neuroimaging at 



Northeastern University and provide examples of newly developed labeling 
procedures based on microwave mediated processes. Specific Alzheimer's 
targeting agents, including Donepezil and Galantamine, will be discussed 
including methods for radioiodination for SPECT imaging and fluorination for PET 
imaging. Applications of multi-mode imaging in CNS mapping and behavioral 
neuroscience will also be outlined.  
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In silico strategies to identify novel 5-HT6 receptor ligands as potential 
anti-Alzheimer's and anti-obesity treatments  

Rima Hajjo1, hajjo@email.unc.edu, Denis Fourches1, fourches@email.unc.edu, 
Bryan R. Roth2, bryan_roth@med.unc.edu, and Alexander Tropsha3, 
alex_tropsha@unc.edu. (1) Laboratory for Molecular Modeling, School of 
Pharmacy, University of North Carolina, Beard Hall, Chapel Hill, NC 27599, Fax: 
9199660204, (2) National Institute of Mental Health Psychoactive Drug 
Screening Program and Department of Biochemistry, University of North Carolina 
at Chapel Hill, School of Medicine, Department of Pharmacology, 8032 Burnett-
Womack, CB # 7365, Chapel Hill, NC 27599, (3) Laboratory for Molecular 
Modeling, School of Pharmacy, University of North Carolina, CB # 7360, Beard 
Hall, School of Pharmacy, Chapel Hill, NC 27599-7360  

The human 5-HT6 receptor, one of the latest cloned receptors among the known 
serotonin receptors, is a promising, novel, drug target for central nervous system 
(CNS)-mediated diseases such as Alzheimer's disease, schizophrenia, anxiety 
and obesity. Different in silico strategies, including QSAR-based virtual screening 
(VS), database mining and text mining of biological literature have been used to 
identify new 5-HT6 receptor ligands. Gene signatures for Alzheimer's disease 
and obesity have been used to query the Connectivity Map (CMap: 
http://www.broad.mit.edu/cmap/) database to formulate testable hypotheses 
about potential treatments. Common compound hits from QSAR/VS studies and 
the CMap currently await experimental validation. The integration of 
cheminformatics, text mining, and disease gene signatures in terms of pathways 
involved entails a new approach to in silico drug discovery which has a potential 
of increasing true hit rates when identifying drug candidates.  
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Pyrrolyl 2-aminopyridines as potent BACE1 inhibitors  

Michael S. Malamas1, malamam@wyeth.com, William F. Fobare1, William R. 
Solvibile1, Frank E. Lovering2, Jeffrey S. Condon3, Kristi Yi Fan4, James Turner5, 
Jonathan Bard5, Keith Barnes6, Yu Hui7, Matthew Johnson8, Yun Hu7, Rajiv 



Chopra7, Eric Manas9, and Albert J Robichaud1. (1) Chemical Sciences, Wyeth 
Research, CN 8000, Princeton, NJ 08543, (2) Chemical Sciences, Wyeth 
Research, MA 08543, (3) Chemical Sciences, Wyeth Research, 200 
Cambridgepark Dr, Cambridge, MA 02140, (4) Chemical Sciences, Wyeth 
Research, CN8000, Princeton, NJ 08543, (5) Discovery Neuroscience, Wyeth 
Research, CN 8000, Princeton, NJ 08543, (6) Albany Molecular Research, 
Albany, NY, (7) (8) (9) GlaxoSmithKline, PA  

Alzheimer's Disease (AD) is a neurodegenerative disorder associated with 
accumulation of amyloid plaques and neurofibrillary tangles in the brain. Amyloid 
beta peptides are the major constituents of the amyloid plaques and are 
generated by the sequential cleavage of amyloid precursor protein (APP), first at 
the N-terminus by beta-secretase enzyme (beta-site APP cleaving enzyme, 
BACE1), followed at the C-terminus by one or more gamma-secretase 
complexes (intramembrane aspartyl proteases), as part of the beta-
amyloidogenic pathway. Although, the cause of AD remains mainly unknown, a 
large body of evidence suggests that amyloid beta production affects the 
deterioration of the brain in AD patients. Reduction of amyloid beta peptide by 
BACE1 inhibition is considered a prominent therapeutic approach to treat AD.  

This report describes an extension of our previously reported acylguanidines 
BACE1 inhibitors, where the acylguanidine group is replaced by the 2-
aminopyridine moiety. The 2-aminopyridine moiety directly interacts with the 
catalytic aspartic acids via a hydrogen-bonding network, as demonstrated by X-
ray crystallographic studies. Several compounds have demonstrated low 
nanomolar in vitro potency in a FRET assay. These new amino-pyridine BACE1 
inhibitors represent valuable biological tools towards the understanding of APP 
processing, as well as the development of disease-modifying therapeutics for 
AD.  
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Structure based design of novel hydroxyethylamine BACE-1 inhibitors  

Heinrich Rueeger1, heinrich.rueeger@novartis.com, Mathias Frederiksen2, 
Rainer Lueoend2, Clive McCarthy3, Henrik Moebitz4, Ulf Neumann5, Jean-Michel 
Rondeau6, and Bernard Roy2. (1) Global Discovery Chemistry, Neuroscience, 
Novartis Institutes for Biomedical Research, WKL-136.622, Basel CH-4002, 
Switzerland, Fax: ++41 61 696 24 55, (2) Global Discovery Chemistry, 
Neuroscience, Novartis Institutes for BioMedical Research, Basel, Switzerland, 
(3) Global Discovery Chemistry, Oncology, Novartis Institutes for Biomedical 
Research, Basel, Switzerland, (4) Global Discovery Chemistry, Novartis Institutes 
for Biomedical Research, Basel, Switzerland, (5) Neuroscience, Novartis 
Institutes for Biomedical Research, Basel, Switzerland, (6) Center of Protein 
Chemistry, Novartis Institutes for Biomedical Research, Basel, Switzerland  



Amyloid-beta peptide deposits and neurofibrillary tangles are the two major 
pathologic hallmarks associated with Alzheimer's disease (AD). The perturbation 
in rate of formation and/or clearance of the amyloid beta peptide initiate a 
cascade of events leading to insoluble amyloid plaques, fibrillary tangles, neuro-
inflammation, and neuronal cell death. Inhibition of the rate-limiting aspartyl 
protease BACE-1 (β-site APP Cleaving Enzyme), which is responsible for the 
first cleavage of the amyloid precursor protein (APP) along the cascade of 
amyloid peptide formation, is considered to be one of the most promising 
therapeutic approaches for the treatment and prevention of AD.  

In this poster we present a structure based design approach combining part of 
the pharmacophore of an HTS hit devoid of an interaction with the catalytic 
aspartates with ethanolamine based transition state isosteres. The information 
gained from X-ray crystallography of the individual BACE inhibitors complexes 
enabled the design of highly selective inhibitors with nanomolar potency.  
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Highly efficient N-monomethylation of primary aryl amines in the synthesis 
of radioligands for amyloid imaging in Alzheimer's disease  

Lisheng Cai1, cail@intra.nimh.nih.gov, Brenna Houlihan1, 
houlihanb@mail.nih.gov, Yi-Yuan Peng2, Han-Liang Liu2, and Victor W. Pike3, 
pikev@mail.nih.gov. (1) PET Radiopharmaceutical Sciences, Molecular Imaging 
Branch, National Institute of Mental Health, 10 Center Drive, Bldg 10, B3C346, 
Bethesda, MD 20892, Fax: 301-480-5112, (2) Department of Chemistry, Jiangxi 
Normal University, Nanchang 330027, China, (3) Molecular Imaging Branch, 
National Institute of Mental Health, National Institutes of Health, Building 10, Rm 
B3 C346A, 10 Center Drive, Bethesda, MD 20892  

N-Monomethylated aryl amines were a group of small molecules showing high 
binding affinity and appropriate lipophilicity for potential imaging of amyloid 
plaques in Alzheimer's disease. We have developed a new reaction sequence for 
the synthesis of this group of compounds, namely acetylation of primary aryl 
amines, methylation, and deprotection of the N-monomethylated aryl amines. 
The key step is to remove the acetyl group to liberate N-methyl aniline. We found 
that removal was readily accomplished in only 30 min using 10% HCl in refluxing 
ethylene glycol, giving N-methyl aryl amines in excellent yield. A few small 
molecule compounds were evaluated for binding affinity with amyloid plaques 
from human Alzheimer's disease patients.  

 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1283456&Hash=f921c15ea34550c4ebb00e2529a5c152


 
MEDI 42  

The unified pharmacophore model of the benzodiazepine binding site on 
GABAA receptors and development of subtype selective ligands treat 
Alzheimer's disease and memory deficits  

Terry S. Clayton, tclayton@uwm.edu, Department of Chemistry, University of 
Wisconsin-Milwaukee, 310 N. Cramer St, Milwaukee, WI 53211  

A successful unified pharmacophore/receptor model which has guided the 
synthesis of subtype selective compounds has been designed in light of recent 
developments both in ligand synthesis and structural studies of the binding site 
itself. The evaluation of experimental data in combination with a comparative 
model of the α1β2γ2 GABAA receptor leads to an orientation of the 
pharmacophore model within the Bz BS. Results not only are important for the 
rational design of selective ligands, but also for the identification and evaluation 
of possible roles which specific residues may have within the benzodiazepine 
binding pocket. Aided by computer modeling, synthesis of ligands capable of 
modulating memory has been successful and clinical agents to treat Alzheimer's 
disease and dementia will arise from current research.  
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2-(N- Benzyl-N-phenylsulfonamido)alkyl amide derivatives as gamma-
secretase inhibitors  

Michael F. Parker1, Donna M. Barten2, Joanne J Bronson3, Jason A. Corsa4, 
Michael F. Dee5, Yonghua Gai6, Valerie L. Guss7, Mendi A. Higgins8, Daniel J. 
Keavy3, Alice Loo9, Robert A. Mate10, Larry R. Marcin6, Katharine McElhone3, 
Craig T. Polson9, and Susan B. Roberts9. (1) Research & Development, Bristol-
Myers Squibb, 5 Research Parkway, Wallingford, CT 06492, Fax: 203-677-7702, 
(2) Neuroscience Discovery Biology, Bristol-Myers Squibb, (3) Neuroscience 
Discovery Chemistry, Bristol-Myers Squibb Research and Development, 5 
Research Parkway, Wallingford, CT 06492, (4) Neuroscience Discovery Biology, 
5 Research Parkway, Wallingford, CT 06492, (5) Neuroscience Discovery 
Chemistry, (6) Neuroscience Discovery Chemistry, Bristol-Myers Squibb 
Research and Development, 5 Research Parkway, Wallingford, CT 06492-1996, 
(7) Neuroscience Discovery Biology, Bristol-Myers Squibb PRI, 5 Research 
Parkway, Wallingford, CT 06492, (8) Neuroscience Discovery Chemistry, Bristol-
Myers Squibb Research and Development, 5 Research Parkway, Wallingford, 
CT 06492-7660, (9) Neuroscience Discovery Biology, Bristol-Myers Squibb 
Research and Development, 5 Research Parkway, Wallingford, CT 06492, (10) 
Neuroscience Discovery Chemistry, Bristol-Myers Squibb, 5 Research Parkway, 
Wallingford, CT 06492  



Alzheimer's disease (AD) is a progressive, neurodegenerative disorder 
characterized by memory impairment and cognitive dysfunction. Evidence 
suggests that soluble oligomers of the β-amyloid peptides (β-AP) are responsible 
for the neuronal toxicity that is associated with AD. β-AP in turn is generated by 
sequential proteolytic cleavage of a 695-770 amino acid precursor protein (APP) 
by the action of both β and γ-secretases. We have been interested in identifying 
small molecules that inhibit the production of β-amyloid peptide (β-AP) from β-
amyloid precursor protein (β-APP), via γ-secretase inhibition, since such agents 
may be useful for the treatment or prevention of Alzheimer's disease. A series of 
N-benzylsulfonamides were developed from an initial amino caprolactam lead. 
Classic and parallel SAR studies were employed to produce potent γ-secretase 
inhibitors with good in vitro and in vivo activity.  
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Synthesis and biological evaluation of FPEG-6-heteroaryl-quinoline 
derivatives as potential tau imaging agents  

Rajesh Chandra1, rajeshc@mail.med.upenn.edu, Shunichi Oya2, 
oya@sunmac.spect.upenn.edu, Brian Lieberman1, 
Brian.Lieberman@sunmac.spect.upenn.edu, Seok-Rye Choi3, and Hank F. 
Kung4, kunghf@sunmac.spect.upenn.edu. (1) Department of Radiology, 
University of Pennsylvania, 3700 Market Street, Room 305, Philadelphia, PA 
19104, (2) Department of Radiology, University of Pennsylvania, 3700 Market 
Street, Room 305, Philadelphia 19104, (3) Avid Radiopharmaceuticals, Inc, 3624 
Market Street, Philadelphia, PA 19104, (4) Department of Radiology and 
Pharmacology, University of Pennsylvania, 3700 Market Street, Room 305, 
Philadelphia, PA 19104  

One of the major pathological hallmarks of Alzheimer's disease (AD) is the 
presence of intracellular neurofibrillary tangles, predominantly comprising of 
hyper phosphorylated tau protein. These lesions occur before the onset of clinical 
symptoms and correlate with the severity of dementia. In vivo imaging of these 
lesions could be of potential help in the early diagnosis of AD and in tracking the 
disease progression. Positron Emission Tomography (PET) is a powerful non-
invasive imaging methodology. Fluoro-pegylation (FPEG) of target structures has 
been employed to develop novel PET agents for the in vivo imaging of living 
brain. Herein, we report the successful synthesis of a series of FPEG-6-
heteroaryl-quinoline derivatives designed for tau specific binding. For the 
assembly of core structures, we have employed Suzuki/Stille coupling or CuAAC 
reactions. The 18F labeling is achieved by the SN

2 displacement of OTs/OMs by 
18F-. The details of the synthesis, radiolabeling and biological studies will be 
presented.  
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N-Thiolated beta-lactams: Altering microbiological activity and bacterial 
cell targeting with C3 ring functionality  

Biplob Bhattacharya, bbhattac@mail.usf.edu, Department Of Chemistry, 
University Of South Florida, 4202 E. Fowler Ave, Tampa, FL 33620  

The main goal of this project is to study the effect of side chain structure and 
polarity at the C3 position of N-methylthio beta-lactams on solubility and 
antibacterial activity. Our primary objective is to see if there is a correlation 
between chain length and polarity at the C3 position of N-methylthio beta-lactams 
on the antibacterial activity. Polarity within these substituents can be increased 
by attaching moieties like amino acids and sugars. We started with the simplest 
amino acid like Glycine and now we plan to attach soluble proteins having 
surfaces rich with polar amino acids like serine, threonine, cysteine, proline, 
asparagine and glutamine to test whether the chemistry can be developed to 
make these types of derivatives, and check their stabilities and microbiological 
properties.  
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Dendrimeric antimicrobial peptides as antibacterials  

Anne Young, anneyoung@nyu.edu, Department of Chemistry, New York 
University, Box29, Rm1001,100 Washington Square East, New York, NY 10003, 
Zhigang Liu, NYU Dept of Chemistry, New York City, NY 10003, Chunhui Zhou, 
Department of Chemistry, New York University, Rm 1001, 100 Washington Place 
East, New York, NY 10003, and Neville R. Kallenbach, Department of Chemistry, 
New York University, 100 Washington Square East, Rm1001, New York, NY 
10003  

As multidrug-resistant bacterial strains emerge in increasing numbers, the need 
to identify different kinds of antibiotics is growing. For the past several years, 
antimicrobial peptides (AMPs) have been proposed as prospective antibiotics 
agents because of their rapid effects, broad spectrum, and indifference to 
resistance towards standard antibiotics. Among the promising approaches for 
therapeutic applications, polyvalent or multivalent designs of AMPs offer the 
potential to enhance the efficacy of existing antimicrobial monomeric peptides. 
Here, we report an application derived from the principle of multivalency to create 
new antimicrobial agents. These provide a set of new antimicrobial leads that 
open possible routes to novel antimicrobials with more drug-like pharmaceutical 
properties than natural peptides.  
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Denoviosylated novobiocin analogs that manifest antiproliferative activity  

Alison C. Donnelly, adonnelly@ku.edu, Huiping Zhao, hpzhao@ku.edu, 
Kusuma Bhaskar Reddy, kusumabr@ku.edu, and Brian S. J. Blagg, 
bblagg@ku.edu, Department of Medicinal Chemistry, The University of Kansas, 
1251 Wescoe Hall Drive, Lawrence, KS 66045-7583  

Development of the DNA gyrase inhibitor, novobiocin, into a specific Hsp90 
inhibitor was accomplished through modification of the benzamide side chain and 
coumarin core. Optimization of these functionalities resulted in a nearly 700-fold 
improvement in activity as well as the novel identification of monomeric species 
that exhibit antiproliferative activity against various cancer cell lines. In addition to 
the benzamide and coumarin portions, a noviose sugar is appended to the 
natural product. Because limited information exists regarding the role of the 
sugar appendage, a series of azasugar, modified sugar and non-sugar 
derivatives was synthesized and evaluated to establish structure—activity 
relationships for the noviose region of novobiocin. These studies have produced 
simplified novobiocin analogues that manifest low micromolar activity against a 
panel of cancer cell lines. Through current studies, we hope to better solubilize 
the most potent compounds and advance our inhibitors into clinical development.  
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Synthesis and in vitro efficacy studies of silver carbene complexes on 
biosafety level 3 bacteria  

Matthew J. Panzner, panzner11@yahoo.com, Department of Chemistry, The 
University of Akron, Akron, OH 44325-3601, D. Mark Estes, Departments of 
Pediatrics and Microbiology & Immunology, University of Texas Medical Branch, 
Galveston, TX 77555, Carolyn Cannon, School of Medicine, Washington 
University, 660 S. Euclid Avenue, St Louis, MO 63110, Jeff G. Leid, Department 
of Biological Sciences, Northern Arizona University, Flagstaff, AZ 86011, and 
Wiley Youngs, youngs@uakron.edu, Department of Chemistry, University of 
Akron, Akron, OH 44325-3601  

Silver carbene complexes (SCCs), in particular those of N-heterocyclic carbenes, 
have gained a significant amount of interest in the past few years. Much of this 
interest stems from recent studies demonstrating the exceptional antimicrobial 
efficacy of these complexes against a broad spectrum of both gram-positive and 
gram-negative bacteria as well as fungi. The successful in vitro and in vivo 
studies of SCCs against virulent and antibiotic resistant bacteria associated with 
cystic fibrosis lung infections has lead us to investigate their efficacy versus the 



biosafety level 3 (BSL3) bacteria Burkholderia pseudomallei, Burkholderia mallei, 
Bacillus anthracis, and Yersinia pestis as well as methicillin resistant 
Staphylococcus aureus (MRSA). Due to their high virulence by the respiratory 
route, these pathogens are considered potential bioterrorism agents, excluding 
MRSA, and are classified as such in list B by the Centers for Disease Control 
and Prevention.  

 
MEDI 49  

Assays on n-pentylamino-2-chlorophenopxazines for Akt inhibition and cell 
growth in cancer cells  

Netkal M. Made Gowda1, GN-Made@wiu.edu, Sreelatha Komma1, Madhuri 
Potumarthi1, Pavithra N. Raj1, and K. N. Thimmaiah2. (1) Department of 
Chemistry, Western Illinois University, 1 University Circle, Macomb, IL 61455, (2) 
Department of Molecular Pharmacology, St. Jude Children’s Research Hospital, 
Memphis, TN 38105  

The design of small molecules that specifically inhibit Akt is an attractive 
approach for the development of new therapeutic agents for cancer.  

In this project, seven lipophilic N-pentylaminophenoxazines with an electron-
withdrawing (chloro) group in position-2 and with different amino functionalities 
on the alkyl chain have been synthesized and tested. The assays for inhibition of 
phosphorylation of Akt and Erk1/2 have been carried out using serum starved 
human cancer cells (Rh30). They are exposed to various μM concentrations of 
each phenoxazine before stimulating with IGF-I (10 ng/mL). Akt or Erk-1/2 
phosphorylation is detected using specific anti-Akt antibody or anti-Erk-1/2 
antibody. The growth inhibition assays are performed and the IC50 values are 
calculated using Kaleidagraph (software). The screening results will be 
interpreted to see whether the phenoxazines possess any kinase inhibition 
activity.  

Acknowledgement: Authors thank the National Institute of Health (NIH-AREA 
grant # 5-20860) for support.  
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Discovery of a small molecule SIRT1 activator for the treatment of prostate 
cancer  

Yali Kong, Drug discovery program, Georgetown University Medical Center, 
3970 Reservoir Rd, NW, Washington, DC 20057, Li Zhang, Neuroscience, 
Georgetown University Medical Center, 3970 Reservoir Rd, NW, Washington, 



DC 20057, Anju Preet, Oncology, Georgetown University Medical Center, 3970 
Reservoir Rd, NW, Washington, DC 20057, Maria L. Avantaggiati, oncology, 
Georgetown University Medical Center, 3970 Reservoir Rd, NW, Washington, 
DC 20057, and Milton L. Brown, mb544@georgetown.edu, Drug Discovery 
Program, Georgetown University Medical Center, 3970 Reservoir Road, NW, 
Washington, DC 20057  

Sirtuins (SIRT) have pathogenetic roles in cancer, diabetes, neurodegeneration 
and aging, and represent a new potential target for drug discovery. Resveratrol 
was reported to be an activator of SIRT1, and exhibited cancer preventative 
properties. Herein, we report a small molecule which is structurally related to 
resveratrol as SIRT1 activator for the treatment of prostate cancer. This 
compound exhibits significant anti-tumor activities both in vitro and in vivo 
prostate cancer. At a dosage of 10 mg/kg, our SIRT1 activator effectively 
reduced prostate cancer tumor volume, acute toxicity studies on BALB/c mice 
show that the estimated LD50 of this compound is 550 mg/kg. This suggests that 
our compound has potential therapeutic effects for the treatment of prostate 
cancer.  
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Purpurinimide-based dual-function agents for tumor-imaging and therapy  

Michael Williams, Manivannan Ethirajan, Anurag Gupta, Avinash Srivatsan, 
Joseph R Missert, and Ravindra K Pandey, Ravindra.Pandey@RoswellPark.org, 
Department of Cell Stress Biology, RoswellPark Cancer Institute, Elm & Carlton 
Streets, Buffalo, NY 14263, Fax: 716-845-8920  

Purpurinimides, derived from chlorophyll-a, are tumor-avid photosensitizers and 
show a strong absorption in the near IR region with a high singlet oxygen 
producing efficiency, a key cytotoxic agent in photodynamic therapy (PDT). 
Photosensitizers with long wavelength absorption should exhibit deeper tissue 
penetration, which could help to treat large and deeply seated tumors. The main 
objective of our present study was to link the tumor-avid purpurinimide with 
certain cyanine dyes (fluorophores) with variable length of linkers and (i) 
investigate the tumor imaging and therapeutic potential of these conjugates, (ii) 
to determine the utility of these bifunctional agents in optimizing the light 
dosimetry by measuring the rate of photobleaching of the cyanine dye during 
PDT. The synthesis, photophysical properties including the photobleaching 
characteristics and the biological efficacy of these novel structures will be 
presented.  
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Small molecule carbonic anhydrase IX inhibitors with Re/Tc for targeted 
molecular imaging of cancer  

Genliang Lu1, glu@molecularinsight.com, Shawn M Hillier2, Kevin P Maresca2, 
Craig N Zimmerman2, Jiancheng Wang2, Christopher Shay2, John C Marquis2, 
William C Eckelman2, John L Joyal2, and John W Babich2. (1) Molecular Insight 
Pharmaceuticals, 160 Second St, Cambridge, MA 02142, (2) Molecular Insight 
Pharmaceuticals, Cambridge, MA 02142  

Carbonic anhydrase IX (CA IX) is upregulated in cancer in response to the 
hypoxic tumor microenvironment making it an important molecular target for 
radiopharmaceutical development. In an effort to develop radiopharmaceuticals 
for molecular imaging of solid tumors, a series of small-molecule inhibitors of CA 
IX were synthesized incorporating a benzenesulfonamide (BnS) targeting moiety 
tethered via a variety of linkers to chelators of Re/Tc, and evaluated for selective 
inhibition of CA IX over CA II. A linker attached to BnS via a thiourea moiety 
provided higher potency than via an amide group. Several compounds 
demonstrated excellent affinity for CA IX (IC50 = 23-42 nM) and good selectivity 
over CA II (IC50 = 170-455 nM) in a CA-IX enzyme inhibition assay. The most 
active compound was radiolabeled with Tc-99m in high yield and evaluated for 
binding to CA-IX expressing cells. These novel analogs warrant further preclinical 
investigation as potential radiopharmaceuticals for cancer.  
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Synthesis and biological evaluation of cyclic tetrapeptides serving as 
histone deacetylase inhibitors  
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Erinprit K. Singh1, Stephanie Lapera2, stephanielapera@hotmail.com, Lidia 
Nazarova2, Robert C. Vasko3, and Shelli R. McAlpine4, 
mcalpine@chemistry.sdsu.edu. (1) Department of Chemistry and Biochemistry, 
San Diego State University, San Diego, CA 92182-1030, (2) Department of 
Chemistry and Biochemistry, San Diego State University, 5500 Campanile Drive, 
San Diego, CA 92182-1030, (3) Department of Chemistry and Biochemistry, San 
Diego State University, 5500 Campanile Dr, San Diego, CA 92182-1030, (4) 
Department of Chemistry and Biochemistry, San Diego State University, 5500 
Campanile Rd, 208 CSL, San Diego, CA 92182  

Cyclic tetrapeptides are one of five classes of histone deacetylase (HDAC) 
inhibitors. HDACs regulate transcription of genes and represent a promising 
class of anticancer agents. In pancreatic cancers, HDACs are up-regulated and 
inhibiting HDACs may lead to the control of cell growth. Thus, development of 
new structures that target HDACs may provide compounds that selectively target 
pancreatic cancer cells over normal cells. This project outlines the synthesis of 
14 novel cyclic tetrapeptides serving as HDAC inhibitors and the results of these 
compounds run in pancreatic cytotoxicity assays are described.  

 
MEDI 54  

Synthesis and characterization of 7-alkyl substituted nortestosterone 
analogs for studies in prostate cancer cell lines  

Solomon Berhe1, solarefaine@hotmail.com, Susan Dalrymple2, Vladimir S. 
Talanov3, Saeed R. Khan2, John T. Isaacs2, and Oladapo Bakare4, 
obakare@howard.edu. (1) Department of Chemistry, Howard University, 525 
College Street, Washington DC, DC 20059, (2) Department of Oncology, Sidney 
Kimmel Comprehensive Cancer Research Center, Johns Hopkins University, 
Baltimore, MD, (3) Department of Chemistry, Howard University, 525 College St., 
NW, Washington, DC 20059, (4) Department of Chemistry, Howard University, 
525 College Street, NW, Washington, DC 20059  

It has been suggested that anti-androgens such as casodex are not bulky 
enough to lock the androgen receptor (AR) in an antagonist and inactive 
conformation in low androgen environment but rather there is a change of the AR 
to a full agonist conformation following binding with co-activators. In our prostate 
cancer drug discovery program, we designed bulky bi-functional anti-androgens 
that are potentially able to recruit the chaperone protein, FK506 binding protein 
(FKBP), cover the co-activator surface and lock AR in the antagonist 
conformation. Following crystal structure analysis of the AR binding domain, 11-
beta- and 7-alpha-substituted nortestosterone derivatives were designed as an 
essential part of these bulky bi-functional anti-androgens. We describe here the 
synthesis and characterization of the 7-alkyl substituted nortestosterone analogs 
and report preliminary biological studies on human prostate cancer cell lines.  



This work was funded by NIH Hopkins-Howard Research Award  
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Synthesis and characterization of a small library of dithiocarbamate ester 
analogs of gallic acid for anticancer studies  

Malik D. Lewis1, mallewis@howard.edu, Candice Thompson2, Claudia 
Mouamba1, and Oladapo Bakare1, obakare@howard.edu. (1) Department of 
Chemistry, Howard University, 525 College Street, Washington, DC 20059, (2) 
Department of Chemistry, Howard University, Washington, DC 20059  

Evidence suggests that molecules with antioxidant properties slow down the 
growth of tumor cells. Gallic acid, a natural antioxidant, and several of its analogs 
have been reported to possess anti-inflammatory, anti-mutagenic and anti-
carcinogenic activities. Consequently, gallic acid is an attractive scaffold for the 
synthesis of novel bioactive molecules. In our anti-cancer drug development 
program, we are studying the effect of compounds containing the 
dithiocarbamate moiety on prostate and breast cancer cell lines. Dithiocarbamate 
containing compounds have been shown to possess interesting biological 
properties, including anti-carcinogenic and anti-mutagenic activities. For 
example, brassinin, a dithiocarbamate isolated from cabbage, has been reported 
to inhibit idoleamine-2,3-dioxygenase (IDO), an enzyme implicated in immune 
escape strategy of many tumors. In this study, we present the synthesis and 
characterization of a small library of dithiocarbamate ester analogs of gallic acid.  
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Novel aromatic dications as DNA minor-groove binders  

Padraic S. Nagle, nagleps@tcd.ie, Amila Kahvedzic, Catriona McKeever, Daniel 
H. O'Donovan, Alessandra Cordeiro, Susan J. Quinn, John M. Kelly, and Isabel 
Rozas, rozasi@tcd.ie, School of Chemistry, Trinity College Dublin, Dublin 2, 
Dublin, Ireland  

The DNA minor-groove is the interaction site for many enzymes and transcription 
control proteins, hence, compounds that target it have a clear potential for 
treating cancer because they interrupt the cell biochemistry at the fundamental 
levels of DNA. Minor-groove binders usually have long and flat structures 
allowing them to fit into the DNA minor-groove. These structures are typically 
stabilized by hydrogen bonds and/or ionic interactions. We had reported the 
preparation of bis-guanidinium and bis-2-aminoimidazolinium derivatives that 
strongly bind to DNA as determined by biophysical experiments (DNA thermal 
denaturation and SPR). We present now new derivatives with different cationic 



groups and linkers that are very promising DNA minor-groove binders. We report 
not only their modeling and synthesis but also the results obtained from UV 
titrations, thermal denaturation, CD and LD experiments which clearly indicate 
the mode of binding. Example of dicationic structures here studied.  
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Radiolabeled inhibitors of seprase for targeting the tumor 
microenvironment  

Jiancheng Wang1, jwang@molecularinsight.com, John C Marquis2, Kevin P 
Maresca1, Craig N Zimmerman3, Genliang Lu4, glu@molecularinsight.com, 
Shawn M Hillier1, William C Eckelman4, John L Joyal3, and John W Babich3. (1) 
Molecular Insight Pharmaceuticals, Cambridge, MA 02142, (2) Molecular Insight 
Pharmaceuticals, 160 Second, Cambridge, MA 02142, (3) Molecular Insight 
Pharmaceuticals, 160 Second Street, Cambridge, MA 02142, (4) Molecular 
Insight Pharmaceuticals, 160 Second St, Cambridge, MA 02142  

Seprase, also known as fibroblast activation protein-α is an integral membrane, 
proline-specific serine protease, which is selectively over-expressed in the 
stroma of greater than 90% of human primary epithelial tumors. We are 
developing radiolabeled seprase inhibitors for noninvasive imaging and targeted 
radiotherapy of cancer. A series of iodine substituted aryl-glycine-boronoproline 
seprase antagonists with varying linkers were designed and synthesized. 
Compounds were assessed for their ability to inhibit the enzymatic activity of 
seprase in vitro, and their ability to bind seprase on cells. The prototype 
iodobenzamide analogs (X = C(O) and R = H), ortho(1), para (2) and meta (3) 
exhibited high affinity (IC50 = 2-7 nM) for seprase and excellent selectivity over 
DPPIV ( > 1000 fold). The Kd of 123I-(2) for cellular seprase was 30 nM, whereas 
there was no specific binding to non-expressing cells. These lead compounds 
warrant further study as radiopharmaceuticals for cancer.  
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Design, synthesis, and SAR of thiazolo[5,4-b]pyridine derivatives as novel 
SIRT1 activators  

Chi B. Vu, cvu@sirtrispharma.com, Pui Yee Ng, Jeremy S. Disch, Christopher 
Oalmann, Jean E. Bemis, Joseph J. Nunes, Jill C. Milne, David P. Carney, Amy 
V. Lynch, Jesse J. Smith, Philip D. Lambert, David J. Gagne, Angela Cote, 
Meghan Davis, Elden Lainez, Michael R. Jirousek, and Robert B. Perni, Sirtris 
Pharmaceuticals, a GSK company, 200 Technology Square, Suite 300, 
Cambridge, MA 02139, Fax: 617-252-6924  

The enzyme SIRT1 has recently been demonstrated to be a promising new 
therapeutic target to treat type 2 diabetes. This NAD+-dependent deacetylase 
has the ability to regulate cellular survival, mitochondrial biogenesis and glucose 
metabolism in various skeletal, muscle and adipose tissues. A weak HTS hit has 
been modified successfully into a potent series of SIRT1 activators that 
contained an uniquely substituted thiazolo[5,4-b]pyridine ring. A representative 
analog within this series has been further shown to have oral activity in the 
genetic ob/ob mouse model.  
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Synthesis of novel functionalized 4-aza-2,3-didehydropodophyllotoxin 
derivatives in search of potent antitumor agents  

Ajay Kumar, drajaybhati@gmail.com and Antonio E Alegria, Department of 
Chemistry, University of Puerto Rico at Humacao, Humacao, PR 00791, Fax: 
787-850-9422  

Podophyllotoxin is the starting material for the semi-synthesis of the anti-cancer 
drugs etoposide, etopophos and tenoposide. Podophyllotoxin is the precursor to 
a new derivative, CPH-82 or Reumacon, which is being used to treat active 
rheumatoid or psoriatic arthritis in Europe. New podophyllotoxin derivatives have 
emerged as potentially superior chemotherapeutics, displaying improved water 
solubility and bioavailability such as Nippon-Kayaku's NK-611, GL-331 and 
Taiho's TOP-53. Podophyllotoxin derivatives also display anti-HIV-1 and 
antibacterial activities.  

Derivatives of 4-aza-2,3-didehydropodophyllotoxin derivatives have also been 
synthesized as a strategy to develop podophyllotoxin analogues aimed at 
improving biological activity. In this work Novel aryl-N-ethyl alcohols were 
synthesized and these alcohols were used to prepare twelve novel N-(2-hydroxy-
ethyl)-2,3-didehydroazapodophyllotoxins in one step, by simple refluxing in 



ethanol. Isolated yields in the range of 60% were obtained. Preliminary toxicity 
studies against A431 cells shows promising results.  
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Antiproliferative terdentate hydroamino-1,3,5-triazine iron(III) chelators  

Artem Melman, amelman@clarkson.edu, Department of Chemistry & 
Biomolecular Science, Clarkson University, 8 Clarkson Ave, Potsdam, NY 13699-
5810, Fax: 315-268-6610, and Daekyu Sun, sun@pharmacy.arizona.edu, 
College of Pharmacy, The University of Arizona, 1703 E Mabel, Tucson, AZ 
85721  

Design, synthesis, and antiproliferative activity of a new family of 2,6-
bis[hydroxy(methyl)amino]-1,3,5-triazine (BHT) iron chelators will be presented. 
New chelate ligands demonstrate high specificity toward iron(III) cations in the 
presence of other metal cations and the absence of redox cycling at neutral pH. 
Structure activity relationship and variation of activity in different cancer cell lines 
will be discussed.  
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Discovery of inhibitors of the novel oncology target, Pin1: A case study in 
structure guided fragment evolution  

Stuart C Ray1, s.ray@vernalis.com, Lisa Baker2, Ben Davis2, Christophe 
Fromont1, Natalia Matassova2, Jon Moore3, James Murray2, Claire Nunns1, 
Andrew Potter1, Christine Richardson4, Alan Robertson2, David Robinson2, 
Heather Simmonite2, and Allan Surgenor2. (1) Chemistry, Vernalis, Granta Park, 
Abington, Cambridge CB21 6GB, England, Fax: +441223 895556, (2) Structural 
Sciences, Vernalis, Granta Park, Abington, Cambridge CB21 6GB, England, (3) 
Oncology, Vernalis, Granta Park, Abington, Cambridge CB21 6GB, England, (4) 
Computational Chemistry, Vernalis, Granta Park, Abington, Cambridge CB21 
6GB, England  

The peptidyl-prolyl cis/trans isomerase Pin1 has been shown to influence 
oncogenic signaling and its over-expression is correlated with poor prognosis in 
prostate cancer. Inhibitors of Pin1 may therefore offer a useful therapy against 
this and other malignancies. However, the Pin1 active site is shallow and highly 
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solvated and as such, shares many of the challenges associated with the 
targeting of protein-protein interaction sites.  

Using structure-guided approaches, we identified a fragment that showed 
competitive binding to Pin1. Further investigation of the SAR around this 
fragment allowed evolution of a novel scaffold and resulted in compounds with 
nanomolar binding affinity. The implementation of additional biophysical 
techniques, such as NMR and surface plasmon resonance, further assisted the 
deconvolution of the SAR in this series. This poster will describe these 
approaches and discuss our preliminary findings.  
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Synthesis and potent anticancer activity of a series of ring-expanded 
heterocyclic bases, nuleosides, and nucleotides containing the 5:7-fused 
imidazo[4,5- e][1,3]diazepine ring system  

Min Xie, minxie1@umbc.edu, Department of Chemistry and Biochemistry, 
University of Maryland, Baltimore County, Laboratory for Drug Design & 
Synthesis, 1000 Hilltop Circle, Baltimore, MD 21250, and Ramachandra S. 
Hosmane, hosmane@umbc.edu, Laboratory for Drug Design and Synthesis, 
Department of Chemistry and Biochemistry, University of Maryland, Baltimore 
County (UMBC), 1000 Hilltop Circle, Baltimore, MD 21250  

The ring-expanded nucleoside 4,8-diamino-6-imino-6H-1-beta-D-
ribofuranosylimidazo[4,5-e][1,3] diazepine exhibited potent broad spectrum 
anticancer activities in vitro against a wide variety of human tumor cell lines. 
Based on this prototype structure, and as part of the SAR studies, we made 
modifications at the 6 position of the heterocyclic system with various aryl, alkyl, 
and aralkyl substitutions and at the 1-position with aralkyl and ribosyl substitution. 
Recently, one of the target compounds containing a long C18 alkyl chain at 
position 6 was found to exhibit potent in vitro anti-cancer activity against prostate, 
breast, ovarian and lung cancers. Our current focus is on further enhancing its 
potency and bioavailability through rational structiural modifications coupled with 
SAR studies.  
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Ornithine substrate analogs with oxime functionality in arginine 
biosyntheses and mcf-7  

Hyunshun Shin, shin.hyunshun@mcm.edu, Department of Chemistry and 
Biochemistry, mcmurry university, McM 158, Abilene, TX 79697, Xiang Zhou, 
xiang-zhou@uiowa.edu, Department of Chemistry, the university of Iowa, Iowa 



City, IA 52242, and Juliet V Spencer, jspencer@usfca.edu, Department of 
Biology, University of San Francisco, San Francisco, CA 94117  

While specific types of cancer can vary dramatically with respect to cell type 
affected and tumor physiology, a property of all cancer cells is unregulated 
proliferation. Cell proliferation can be regulated by small, aliphatic polyamines, 
and the evidence suggests that tumor tissues have significantly higher polyamine 
levels than surrounding tissues. The major biologically active polyamines present 
in mammalian cells are putrescine, spermidine, and spermine. These molecules 
are synthesized in sequence starting from ornithine, which is derived from the 
amino acid arginine through the action of the enzyme arginase in arginine 
biosynthesis. We have investigated the ability of these inhibitors in arginine 
biosynthesis to reduce proliferation of cancer cells in vitro. We synthesized a 2-
amino-5-(hydroxyimino)pentanoic acid (AHPA), a 2-amino-6-
(hydroxyimino)hexanoic acid (AHHA) and a 2-amino-7-(hydroxyimino)heptanoic 
acid (AHHeptA) inhibitors based on the modified substrate of ornithine 
decarboxlase and arginase with oxime functionality. We have investigated AHPA 
with MCF-7 breast cancer cells. The growth of MCF-7 Cells in the presence of 
the compound AHPA has been reduced.  
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1H-Pyrazolo[3,4-d]pyrimidines as potent and selective ATP-competitive 
mTOR inhibitors  

Joshua Kaplan1, kaplanj1@wyeth.com, Kevin Curran2, David Richard1, Jeroen 
Verheijen1, Ker Yu3, Lourdes Toral-Barza4, Wei-Guo Zhang4, Judy Lucas3, Irwin 
Hollander5, Semiramis Ayral-Kaloustian2, Tarek Mansour2, and Arie Zask6. (1) 
Chemical Sciences, Discovery Medicinal Chemistry, Wyeth Research, 401 North 
Middletown Road, Pearl River, NY 10965, (2) Chemical Sciences, Discovery 
Medicinal Chemistry, Wyeth Research, 401 N. Middletown Road, Pearl River, NY 
10965, (3) Oncology Research, Wyeth Research, 401 N. Middletown Road, Pearl 
River, NY 10965, (4) Oncology Research, Wyeth Research, 401 North 
Middletown Road, Pearl River, NY 10965, (5) Oncology Research, Wyeth 
Research, 401 N. Middletown Rd., Pearl River, NY 10965, (6) Chemical 
Sciences, Discovery Medicinal Chemistry, Wyeth Research, 401 N. Middletown 
Rd, Pearl River, NY 10965  

mTOR, a serine/threonine protein kinase, is a member of the phosphoinositide-3-
kinase-related kinase (PIKK) family. The deregulation of mTOR activity has been 
implicated in the etiology of human diseases, such as diabetes and cancer. 
mTOR comprises the catalytic domain in at least two functional complexes, 
mTORC1 and mTORC2, which play critical roles in the transduction of 
environmental stimuli into several cellular processes, including cellular growth 
and survival, metabolism, and ribosomal synthesis. We have identified a series of 



1H-pyrazolo[3,4-d]pyrimidines that are highly potent ATP-competitive inhibitors of 
mTOR enzymatic activity, cellular proliferation, and in vivo tumor growth. An 
extensive synthetic focus on variations of the hinge-region binding group has led 
to the achievement of exquisite selectivity over the PI3K isoforms.  
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NVP-BEP800/VER-82576: A potent orally active Hsp90 chaperone inhibitor 
evolved by SBDD from Vernalis fragment (“SeeDs”) hits and in silico 
screening hits  

Nicholas G. M. Davies1, X Barril2, MJ Drysdale2, PA Brough2, SA Eccles3, B 
Dymock2, Carlos Garcia-Echeverria4, A Massey2, Thomas Radimerski5, FI 
Raynaud6, M Rugaard Jensen4, J Schoepfer4, SY Sharp6, and P Workman6. (1) 
Vernalis Ltd, Granta Park, Abington, Cambridge CB21 6GB, United Kingdom, (2) 
Vernalis Ltd, (3) Cancer Research U.K. Centre for Cancer Therapeutics, The 
Institute for Cancer Research, 15 Cotswold Road, Sutton, Surrey SM2 5NG, (4) 
Novartis Institute for Cancer Research, Novartis Pharma AG, CH-4002, Basel, 
Switzerland, (5) Novartis Institute for Cancer Research, Novartis Pharma AG, (6) 
The Institute for Cancer Research  

Hsp90 is a molecular chaperone currently the focus of significant research 
interest as a target for small molecule anti-cancer therapeutic agents. We have 
applied a combination of hit ID strategies to identify a novel inhibitor series. 
Fragment-based screening against Hsp90 using a combination of Saturation 
Transfer Difference (STD), water-LOGSY and T2 relaxation filtered 1D NMR 
experiments identified a number of low molecular weight fragments with weak 
binding affinity (IC50 ca. 500 ƒÝM by fluorescence polarization (FP) assay). 
Using structural information we were able to design a novel scaffold inhibitor 
which was rapidly evolved by SBDD to a series of potent compounds exemplified 
by NVP-BEP800 (FP IC50 = 56 nM; GI50 (BT474) = 53 nM). Cellular mode of 
action was consistent with Hsp90 inhibition. NVP-BEP800 displayed excellent 
efficacy in xenograft models of cancer when administered orally at well tolerated 
doses and dosing regimes. All relevant structures will be disclosed.  
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Synthesis and structure-activity relationship studies of novel PSMA 
inhibitors  

Haofan Wang1, Youngjoo Byun1, Mrudula Pullambhatla1, Hyo-eun C. Bhang2, 
James Fox1, Ronnie C. Mease1, and Martin G. Pomper1, mpomper@jhmi.edu. 
(1) Department of Radiology, The Johns Hopkins Medical Institutions, 1550, 
orleans street, Baltimore, MD 21231, (2) Department of Pharmacology and 



Molecular Sciences, The Johns Hopkins Medical Institutions, 1550, orleans 
street, Baltimore, MD 21231  

Background: Prostate-specific membrane antigen (PSMA) is a type II 
metalloprotease that is expressed predominantly in the prostate epithelium and in 
prostate cancer cells. PSMA has two additional enzymatic functions: N-
acetylated-α-linked-acidic-dipeptidase (NAALADase) in the brain and folate 
hydrolase in the intestine. Previously, we have demonstrated the SPECT-CT or 
PET-CT imaging of PSMA-expressing prostate tumor xenografts using urea-
based PSMA inhibitors radiolabeled with 99mTc, 125I, 18F and 11C. NAALADase 
function of PSMA in the brain cleaves N-acetylaspartylglutamate (NAAG) into N-
acetylaspartate (NAA) and glutamate (Glu). Imbalance of Glu in the brain is 
associated with a number of neurological diseases including ischemia, traumatic 
brain injury, amyotrophic lateral sclerosis, diabetic polyneuropathy, and 
schizophrenia.  

Methods: Two potent urea-based inhibitors ZJ-43 (Leu-NH(CO)NH-Glu) and 
DCIBzL (p-iodobenzoyl-Lys-NH(CO)NH-Glu) were used as templates to 
synthesize more lipophilic analogs by replacing Glu in the P1' region with Glu 
isosteres. The designed compounds were prepared by coupling commercial Glu 
isosteres with Leu- or Lys-isocyanate in 3 or 4 chemical steps. In vitro Ki values 
of the synthesized compounds were determined by measuring the released Glu 
using a fluorescence-based assay. [125I]-labeled compounds were injected into 
mice bearing PSMA(+) PIP tumor and PSMA(-) flu tumor via tail vein.  

Results: Twenty of ZJ-43 and seventeen of DCIBzL analogs were synthesized in 
overall 20-45% yield. In vitro NAALADase assay identified six DCIBzL analogues 
with Ki values below 50 nM, which is the cut-off to advance for in vivo imaging 
evaluation. Preliminary in vivo SPECT-CT imaging studies with one of the 
DCIBzL analogs (HW-36) exhibited selective uptake PSMA(+) PIP tumors over 
PSMA(-) flu tumors at 30 min and 2 h after injection.  

Conclusions: We have identified new urea-based PSMA inhibitors through 
comprehensive structure-activity relationship studies. These can be potentially 
developed as imaging agents for prostate cancer as well as Glu-associated 
neurological diseases.  
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Evaluation of a novel fluorescent sodium channel blocker in human 
prostate cells and tissues  

Thomas Walls1, thw4g@virginia.edu, Scott C. Grindrod2, Kan Wang3, 
kw88@georgetown.edu, Li Zhang1, Sivanesan Dakshanamurthy1, 
sd233@georgetown.edu, Aparna R. Baheti4, Dionna J Green3, 



djg47@georgetown.edu, Todd Hansen5, Manoj Patel6, and Milton L. Brown7, 
mb544@georgetown.edu. (1) Drug Discovery Program, Georgetown University 
Medical Center, 3970 Reservoir Road, Washington, DC 20057, Fax: 202-687-
0617, (2) Oncology, Georgetown University, 3970 Reservoir Rd, NW, 
Washington, DC 20057, (3) Drug Discovery Program, Georgetown University 
Medical Center, 3970 Reservoir Rd, NW, Washington, DC 20057, (4) 
Department of Anesthesiology, University of Virginia, Charlottesville, VA 22904, 
(5) oncology, Georgetown University, washington, DC 20057, (6) Department of 
Anesthesiology, University of Virginia, Charlottesville, VA 22906, (7) Drug 
Discovery Program, Georgetown University Medical Center, Washington, DC 
20057  

In this study the distribution of a novel, fluorescent antagonist of voltage-gated 
sodium channels (NaV) was evaluated in human prostate cells and intact 
prostatic tissues. Intact human tissue assays represent a rich untapped ex vivo 
resource, between in vitro and in vivo models, capable of evaluating preclinical 
compounds by utilizing non-invasive human models. A rationally-designed 
fluorescent ligand, based on previously reported ICM-1-136, was evaluated by 
[3H]-batrachotoxin (BTX) displacement assay and NaV1.2 functional blockade by 
whole-cell patch clamp electrophysiology. Our fluorescent molecule displayed a 
58.9 ± 4.2% functional block of the NaV1.2 isoform at 10 μM. Visualization of the 
compound in immortalized human prostate cells and human prostatic tissue to 
determine distribution and tissue specificity was accomplished using two-photon 
confocal microscopy. In prostatic tissue the compound deposited in glandular 
tissue as opposed to stroma and distributed within the cytosol of PC-3 cells. 
When combined with an active, fluorescent ligand this methodology provides a 
simple, quantitative experiment amenable to high-throughput screening. Further 
development of this methodology can provide preclinical insights in early drug 
discovery in assessing human tissue specificity, cellular distribution, and 
molecular target co-localization.  
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New organometallic benzo[b]thiophenes with potential antitumor 
properties  

M. Matilde Marques1, matilde.marques@ist.utl.pt, André P. Ferreira2, Shrika G. 
Harjivan2, Christine Marzano3, M. Teresa Duarte4, M. Fátima M. da Piedade4, 
and João L. Ferreira da Silva4. (1) Centro de Química Estrutural, Instituto 
Superior Técnico, Universidade Técnica de Lisboa, Av. Rovisco Pais, Lisboa 
P1049-001, Portugal, Fax: 351-21-8464455, (2) Centro de Química Estrutural, 
Instituto Superior Técnico, Universidade Técnica de Lisboa, Av. Rovisco Pais, 
P1049-001 Lisboa, Portugal, (3) Dipartimento di Scienze Farmaceutiche, 
Università degli Studi di Padova, Via Marzolo 5, 35131 Padova, Italy, (4) Centro 



de Química Estrutural, Instituto Superior Técnico, Universidade Técnica de 
Lisboa, P1049-001 Lisboa, Portugal  

The incorporation of organometallic moieties into the structure of known drugs to 
improve their therapeutic properties is gaining considerable interest. The 
benzo[b]thiophene derivative raloxifene is a selective estrogen receptor 
modulator (SERM) with estrogen properties on bone and lipid metabolism and 
antiestrogen effects on endometrium and breast tissue. Results from a large 
scale clinical trial evaluating the relative ability of raloxifene and tamoxifen to 
reduce breast cancer incidence suggest that raloxifene may have the benefits of 
tamoxifen with fewer side effects.  

We synthesized a series of 2-acyl-3-ferrocenylbenzo[b]thiophenes containing 
terminal tertiary alkylamines on the acyl substituent. These species were 
designed to combine SERM properties with potential cytotoxicity conveyed by the 
organometallic fragment. The synthetic strategies and full characterization of the 
new benzo[b]thiophenes will be reported. Preliminary cytotoxicity data (MTT 
assay) in human ovarian and breast cancer cell lines, showing promising 
antitumor properties for some of the new compounds, will also be presented.  
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Chemical inhibitors of CREB-CBP interaction as anticancer agents  

Bingbing Li1, lib@ohsu.edu, Damani Bryant2, Kinrin Yamanaka3, Daniel Dorsa3, 
and Xiangshu Xiao1, xiaoxi@ohsu.edu. (1) Department of Physiology and 
Pharmacology, Oregon Health & Science University, 3181 SW Sam Jackson 
Park Rd, Portland, OR 97239, Fax: 503-494-4352, (2) Oregon Health & Science 
University, Portland, OR 97239, (3) Oregon Health & Science University  

CREB (cAMP-response element binding protein) is a transcription factor 
activated by phosphorylation and its transcription activity is critical in regulating 
cellular proliferation and differentiation. It is overactivated in many different 
cancer tissues. However, CREB has not been targeted by small molecules as an 
avenue for cancer therapy because it mainly involves protein-DNA and protein-
protein interactions. These interactions are often considered too difficult to be 
targeted by small molecules. Here, we describe a novel class of naphthamides, 
which inhibit CREB-CBP (CREB-binding protein) interaction. This protein-protein 
interaction is required for CREB-mediated gene transcription activation. A novel 
renilla luciferase complementation assay was developed to effectively monitor 
this protein-protein interaction inside the cells. In addition, these naphthamides 
display selective cytotoxicity against several different cancer cells by activating 
apoptosis. These results indicate that naphthamides are a class of potential 
anticancer agents with a novel mechanism of action.  
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Classical and nonclassical 2-amino-4-oxo-5-arylthio-substituted-6-methyl 
furo[2,3-d]pyrimidine antifolates as thymidylate synthase inhibitors  

Aleem Gangjee1, gangjee@duq.edu, Xin Zhang1, zhangx801@duq.edu, Wei Li2, 
liwei7054@hotmail.com, Yibin Zeng3, and Roy L. Kisliuk4. (1) Division of 
Medicinal Chemistry, Graduate School of Pharmaceutical Sciences, Duquesne 
University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 412-396-5593, (2) 
Medicinal Chemistry, Duquesne University, 600 Forbes Avenue, Pittsburgh, PA 
15282, (3) Division of Medicinal Chemistry, Graduate School of Pharmaceutical 
Sciences, Duquesne University, Pittsburgh, PA 15282, (4) Department of 
Biochemistry, Tufts University School of Medicine, Boston, MA 02111  

The only de novo pathway for the synthesis of dTMP is catalyzed by thymidylate 
synthase (TS) via the reductive methylation of dUMP to dTMP. Inhibition of 
human TS has long been considered as a useful mechanism for cancer 
chemotherapy. It has been reported that 2-amino-4-oxo-5-arylthio-substituted-6-
methylthieno[2,3-d]pyrimidine analogs have potent TS inhibitory activities. In the 
present series we designed furo[2,3-d]pyrimidines as isosteres of the lead 
thieno[2,3-d]pyrimidines. The synthesis and biological activities against TS of 
these analogs will be reported and discussed.  
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Synthesis and biological evaluation of novel taxoid for PET studies  

Manisha Das, mdas@ic.sunysb.edu, Department of Chemistry, State University 
of New York at Stony Brook, Stony Brook, NY 11794-3400, and Iwao Ojima, 
Department of Chemistry and ICB&DD, State University of New York at Stony 
Brook, The Chemistry Bldg, Stony Brook, NY 11794-3400  
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Several second-generation taxoids developed in our laboratory, especially SB-T-
1214, have shown excellent activity against numerous cancer cell lines including 
paclitaxel-resistant cancer cell lines. Studies show that some polyunsaturated 
fatty acids (PUFA) are taken up by tumor cells more rapidly than normal cells. 
PUFA conjugates (like DHA, LNA etc) of second-generation taxoids showed 
exceptional efficacy in in vivo studies. Accordingly, we designed novel Me-SB-T-
1214 and its PUFA conjugate to evaluate its potency. The Me-SB-T-1214 allows 
the incorporation of radiolabeled carbon (11C) via rapid methylation using 
modified Stille coupling. The radiolabeled novel taxoid and its PUFA conjugate 
enables us to study the pharmacokinetic properties of the drugs using PET and 
compare their distribution and metabolism in mice as well as determine the 
efficacy of PUFAs as a viable tumor-targeting moiety. The synthesis and the 
biological evaluation of this novel taxoid will be presented.  
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Synthesis of 2,4-diamino-pyrimido[4,5-b]indoles as inhibitors of 
dihydrofolate reductase  

Aleem Gangjee1, gangjee@duq.edu, Lei Wang1, wanglei_roy@hotmail.com, and 
Roy L. Kisliuk2. (1) Division of Medicinal Chemistry, Graduate School of 
Pharmaceutical Sciences, Duquesne University, 600 Forbes Ave., Pittsburgh, PA 
15282, Fax: 412-396-5593, (2) Department of Biochemistry, Tufts University 
School of Medicine, Boston, MA 02111  

Folate metabolism is an attractive target for cancer chemotherapy due to its 
crucial role in the biosynthesis of nucleic acid precursors. Dihydrofolate 
reductase (DHFR) plays a central role in maintenance of folate cofactors, the 
methylation of dUMP to dTMP, and in cell growth and proliferation. As part of a 
continuing effort in our laboratory to develop novel antifolates as DHFR inhibitors, 
Gangjee et al. recently reported a series of 2-amino-4-oxo-pyrimido[4,5-b]indoles 
with high potency and selectivity against Toxoplasma gondii (T. gondii) DHFR 
over mammalian DHFR. In the present series, we have synthesized 2,4-diamino 
analogs of our lead compound 2-amino-4-oxo-pyrimido[4,5-b]indoles. The 
synthesis and DHFR inhibitory activity of these compounds will be presented.  
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3,4-Dihydroquinazoline derivatives as T-type calcium channels blockers 
and anticancer agents  

Soo Yeon Jung1, jhlsy05@naver.com, Han Byul Kang1, sebin86@hanmail.net, 
Jin Yeong Park1, Chun Rim Oh2, ohcr@lycos.co.kr, Young Deuk Kim2, 
angelson@hanmail.net, Jungahn Kim3, jakim05@khu.ac.kr, Dong Joon Choo4, 
djchoo@khu.ac.kr, and Jae Yeol Lee5, ljy@khu.ac.kr. (1) Department of 
Chemistry, Kyung Hee University, Hoegi-dong, Dongdaemun-Gu, Seoul 130-701, 
South Korea, Fax: 82-2-966-3701, (2) DongWoo Syntech, Co., Ltd, 152-1, 
Bondae-Ri, Geumwang-Eup, Eumsung-Goon, Choongcheungbook-Do 369-901, 
South Korea, (3) Department of Chemistry, Kyung Hee University, Hoegi-dong 
dongdaemun-gu, Seoul 130-701, South Korea, (4) Department of Chemistry, 
Kyung Hee University, 1 Hoegi-dong, Dongdaemun-gu, Seoul 130-701, South 
Korea, (5) Department of Chemistry, Kyung Hee University, 1 Hoegi-Dong, 
Dongdaemun-Gu, Seoul 130-701, South Korea  

Calcium plays 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 to 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 ion has been proposed to be via a T-type 
calcium channel. Therefore, novel T-type calcium channel blocker shows the 
possibility as new anti-cancer agent. Based on this finding, we have recently 
found that DWKH0090 shows the comparable potency to Doxorubicin against 5 
human cancer cell lines as well as high channel blocking activity. In addition, this 
compound showed the potent growth inhibition of tumor on A549 cell- 
xenographed mice. This result implied that DWKH0090 as T-type calcium 
channel blocker would be used as a novel anti-cancer agent.  
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Discovery of AZD6918: A novel Trk kinase inhibitor for cancer therapy  

Dingwei Yu, Department of Cancer Chemistry, AstraZeneca Pharmaceuticals 
LP, 35 Gatehouse Drive, Waltham, MA 02451  

The Trk-neurotrophin pathway may play a role in tumorigenesis through 
oncogenic fusions, mutations, and autocrine signaling, prompting the 
development of novel Trk inhibitors as agents for cancer therapy. AZD6918 is a 
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potent, selective Trk kinase inhibitor nominated for Phase I clinical trial as 
treatment, as a single agent and in combination with chemotherapy, in adult 
patients with refractory solid malignancies. This presentation will cover 
compound progression from HTS hit evaluation through structure-based lead 
optimization efforts in medicinal chemistry. The crystal structure will also be 
shown. Pre-clinical safety assessment and PK/PD studies for candidate 
nomination will also be discussed.  
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Design and synthesis of substituted N-(1,3-diphenyl-1H-pyrazol-5-
yl)benzamides as allosteric modulators of the mGluR5 receptor  

Mu-Fa Zou1, mzou@intra.nida.nih.gov, Jianjing Cao1, Alice L. Rodriguez2, P. 
Jeffrey Conn2, and Amy H. Newman1. (1) Medicinal Chemistry Section, National 
Institute on Drug Abuse, Intramural Research Program, NIH, Baltimore, MD 
21224, (2) Department of Pharmacology, Vanderbilt Program in Drug Discovery, 
Vanderbilt University Medical Center, Nashville, TN 37232-0575  

Metabotropic glutamate receptors (mGluRs) are potential targets for 
development of drugs to treat a variety of neurological and psychiatric illnesses. 
Preclinical studies suggest that the mGluR5 may also play a role in cocaine 
addiction. We have reported N-(6-methylpyridinyl)-substituted aryl amides and 
alkynes (Kulkarni et al. 2006, 2007, 2009) as analogues of the lead mGluR5 
negative allosteric modulator 2-methyl-6-(phenylethynyl)pyridine (MPEP). Based 
on SAR in the alkyne series and a set of amide-based positive allosteric 
modulators (Chen et al. 2007), optimized substitution of the aryl ring was used to 
create substituted N-(1,3-diphenyl-1H-pyrazol-5-yl)benzamides as novel mGluR5 
allosteric modulators. Results from an mGluR5 functional assay using calcium 
fluorescence revealed varying efficacies and potencies that suggested a disparity 
in SAR between the amides and the alkynes.  
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First scale-up of NRI-193, a selective norepinephrine reuptake inhibitor  

Antonia Nikitenko1, nikitea@wyeth.com, Alexander Gontcharov2, Asaf 
Alimardanov3, John R. Potoski4, potoskj@wyeth.com, Paige E. Mahaney5, Casey 
C. McComas5, Anita Chan2, Zhixian Ding2, Moshumi Ghosh2, Mahmut Levent2, 
Panolil Raveendranath2, Jianxin Ren2, and Maotang Zhou2. (1) Chemical 
Sciences, Wyeth, 401 N. Middletown Rd., Pearl River, NY 10965, Fax: 845-602-
5301, (2) Wyeth Research, (3) Chemical and Screening Sciences, Wyeth 
Research, CN 8000, Pearl River, NY 10965, (4) Chemical and Screening 



Sciences, Wyeth Research, 401 N. Middletown Rd., Pearl River, NY 10965, (5) 
Chemical Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426  

Drugs that possess norepinephrine reuptake inhibition, either selectively or in 
combination with serotonin reuptake inhibition, have been approved for multiple 
indications including major depressive disorder (MDD), attention deficit 
hyperactivity disorder (ADHD), and pain disorders such as diabetic neuropathy 
and fibromyalgia. Other indications, including stress urinary incontinence (SUI) 
and vasomotor symptoms (VMS), are currently being assessed in clinical trials In 
the search for new compounds with improvements in both potency and 
selectivity, one of the lead compounds in the 1-(3-amino-2-hydroxy-1-
phenylpropyl)indolin-2-one series, WAY-315193, was identified and scaled up for 
further biological evaluation. Process improvements of the original synthesis, 
such as oxirane ring opening by the indolinone and conversion of the resulting 
diol to the amino alcohol, were thoroughly investigated. These efforts allowed us 
to identify conditions for optimization of selective transformations. While studying 
the process of mono-tosylation of the intermediary diol, we discovered that the 
proximal indolinone carbonyl group under certain conditions attacks the tosylate 
and forms the putative cyclic intermediate. Alternate protocols which either 
minimize the influence of the process or take advantage of it were developed. 
Details of the studies and the outcome of optimizations will be discussed.  
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Novel quinazolines: Selective CNS-penetrable inhibitors of PDE1A/B/C  

John M. Humphrey, john.m.humphrey@pfizer.com, Eric P. Arnold, Edward X. 
Yang, edward.x.yang@pfizer.com, Jenna Head, and Lorraine A. Lebel, 
Neuroscience Medicinal Chemistry, Pfizer, Inc, Eastern Point Road, Groton, CT 
06340  

File screen activities produced a number of chemically distinct quinazoline leads 
with PDE1A/B/C activity, and with physicochemical properties predictive of good 
CNS exposure. Molecular modeling and chemical synthesis utilizing both library 
and target-directed synthesis enabled SAR development and afforded potent 
brain penetrable compounds with good selectivity for PDE1 over other PDE 
isozymes.  
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Novel quinazolines: Potent CNS-penetrable inhibitors of PDE10A  



Edward X. Yang, edward.x.yang@pfizer.com, Thomas A. Chappie, John M. 
Humphrey, and Frank S. Menniti, Neuroscience Medicinal Chemistry, Pfizer, Inc, 
Eastern Point Road, Groton, CT 06340  

Structure-driven SAR development of a lead quinazoline generated from file 
screening enabled the discovery of a potent series of CNS-penetrable PDE10A 
inhibitors. Design efforts to reduce competing PDE3 activity will be presented, 
along with the regioselective synthesis of new quinazoline templates.  
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Discovery of a potent and selective casein kinase 1 (CK1e) inhibitor, PF-
04800567, through the application of a CNS multiparameter optimization 
(MPO) design tool on a 1.4 million compound virtual library  

Travis T Wager, Travis.t.wager@pfizer.com, Neuroscience Medicinal Chemistry, 
Pfizer Global Research & Development, Eastern Point Road, PO Box 8220-4045, 
Groton, CT 06340, Scot Mente, scot.mente@pfizer.com, Computational 
Chemistry, Pfizer Global Research and Development, 1 Eastern Point Rd, 
Groton, CT 06340, Helen Berke, Pfizer Global Research and Development, 
Neuroscience Chemistry, 1 Eastern Point Rd, Groton, CT 06340, and Rama 
Chandrasekaran, Discovery CNS Chemistry, PGRD Global Research & 
Development, Groton Laboratories, Eastern Point Road, Groton, CT 06340  

As the cost and urgency to discover new pharmaceutical drugs increases, it is 
imperative that follow up of HTS lead matter be rapid and conducted with an 
improved probability of success. Although huge virtual libraries around an HTS 
hit are easily designed, determining which subset of compounds to synthesize is 
challenging. A CNS Multi Parameter Optimization (MPO) design tool provides a 
prospective holistic assessment of a compound's attributes with respect to 
metabolism, permeability, safety, and drug-likeness. Six physicochemical 
properties were selected to be the foundation of the CNS MPO algorithm, with 
the overall MPO score defining the CNS drug space. The CNS MPO techniques 
were applied to a virtual library around a pyrazolopyrimidine core for the CK1e 
project. A subset of optimized compounds was synthesized from this virtual 
library to provide the potent and selective CK1e tool compound, PF-04800567.  
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Design a novel 5HT2c agonist for the treatment of serotonin related 
disorders  

Kevin K-C. Liu, kevin.k.liu@pfizer.com, Discovery Chemistry, Pfizer Inc, 10770 
Science Center Dr, La Jolla, CA 92121  



A series of novel , selective and orally active 5HT2c agonists were designed to 
treat serotonin realted disorders. The poster will describe how we designed a 
novel series based on HTS hits, the synthesis and the improvements that we had 
made on potency, selectivity and PK. These efforts eventually led us to our 
clinical candidate which is in phase I for schizophrenia indication.  
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Structure activity relationship studies on the pyridine derivatives as CGRP 
antagonists  

Guanglin Luo1, guanglin.luo@bms.com, Ling Chen1, Rita Civiello1, Sokhom 
Pin2, Cen Xu2, Walter A. Kostich2, Deborah Cook2, Laura Signor2, Robert Macci3, 
Carl Davies3, Charles M. Conway2, John E. Macor4, john.macor@bms.com, and 
Gene Dubowchik1. (1) Neurosciece Discovery Chemistry, Bristol-Myers Squibb, 
Research and Development, 5 Research Parkway, Wallingford, CT 06492, Fax: 
203-677-7702, (2) Neuroscience Biology, Bristol-Myers Squibb, 5 Research 
Parkway, Wallingford, CT 06492, (3) Department of Pharmaceutics, Bristol-
Myers Squibb, 5 Research Parkway, Wallingford, CT 06492, (4) Neuroscience 
Chemistry, Bristol-Myers Squibb Research and Development, 5 Research 
Parkway, Wallingford, CT 06492  

As previously disclosed from our labs, BMS-694153 was discovered as a potent 
CGRP antagonist for the potential treatment of migraine with rapid and efficient 
intranasal exposure. To attempt to gain oral bioavailability, the polar 
piperidinopiperidinyl carbonyl group was replaced with pyridine derivatives. The 
SAR around the pyridine core, the urea linkage, and other aspects of the SAR 
will be discussed.  
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Synthesis and SAR of substituted 2,3-dihydro-1-benzofurans as 
norepinephrine reuptake inhibitors  

Eugene A. Terefenko1, Liza Leventhal2, Paige E. Mahaney3, Eric S. Manas4, 
Ray J. Unwalla5, Joseph P. Sabatucci4, Eugene J. Trybulski3, Garth Whiteside2, 
Puwen Zhang6, Albert Uveges2, Terri Cummons2, James Harrison2, and Brian 
Strassle2. (1) Chemical and Screening Sciences, Wyeth, 500 Arcola Road, 
Collegeville, PA 19426, (2) Department of Neuroscience, Wyeth Research, CN 
8000, Princeton, NJ 08543, (3) Chemical Sciences, Wyeth Research, 500 Arcola 
Road, Collegeville, PA 19426, (4) Chemical and Screening Sciences, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426, (5) Chemical Sciences, 
Wyeth Research, 500 Arcola Rd., Collegeville, PA 19426, (6) Chemical 
Sciences, Wyeth-Ayerst Research, 500 Arcola Road, Collegeville, PA 19426  



Monoamine neurotransmitter deficiencies have been implicated in a variety of 
neurological disorders such as major depressive disorder (MDD), attention deficit 
hyperactivity disorder (ADHD), and chronic pain (e.g. fibromyalgia). Left 
untreated, these disorders exert a high cost to society in terms of economic 
impact, productivity, and quality of life. Currently, monoamine reuptake inhibitors 
such as duloxetine and reboxetine are marketed for MDD and atomoxetine is 
prescribed for ADHD. These compounds are designed to inhibit the reuptake of 
the neurotransmitter serotonin (5-HT) and/or norepinephrine (NE), triggering an 
increase in extracellular 5-HT and/or NE, leading to the relief of symptoms 
associated with these neurological disorders. Our interest in understanding the 
role of NE in CNS disorders and its therapeutic potentials led us to undertake a 
program to develop selective NRIs. In previous reports, we disclosed several 
series of 3-arylpropan-1-amines and 3-arylpropan-2-ol-amines that were 
designed to capture the NE reuptake inhibitor (NRI) pharmacophore of the 
aryloxypropanamines (e.g. atomoxetine). In an effort to expand the SAR of 3-
arylpropan-2-ol-amines series and identify new compounds selective for NE 
transporter (NET) we further elaborated and constrained the propan-2-ol-amine 
template. In this poster, we will discuss the design (via pharmacophore model 
and ROCS alignment), synthesis, and SAR of the (2R, 3S)-dihydrobenzofurans, 
the constrained derivatives of 3-arylpropan-2-ol-amines.  
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Development of mu opioid receptor selective antagonists based on 
homology modeling and "message-address" concept  

Guo Li1, gli3@vcu.edu, Lindsey C. Aschenbach1, David L. Stevens2, Bichoy H. 
Gabra2, Dana E. Selley2, William L. Dewey2, Richard B. Westkaemper1, and Yan 
Zhang1. (1) Department of Medicinal Chemistry, School of pharmacy, Virginia 
Commonwealth University, 800 E Leigh Street, P.O. Box 980540, Richmond, VA 
23219, Fax: 804-828-7625, (2) Department of Pharmacology and Toxicology, 
Virginia Commonwealth University  

As important pharmacological probes, mu opioid receptor (MOR) selective 
antagonists are essential in receptor structural characterization and opioid 
agonist functional studies. Based on rhodopsin and belta2-adrenergtic receptor 
crystal structures, the homology models of the mu, delta, and kappa opioid 
receptors were built and GOLD docking studies of naltrexone in each model were 
performed. The common “address” and corresponding “message” binding 
domain for this antagonist in each type receptor were proposed. Two series of 
naltrexone derivatives have been designed and synthesized based on these 
results. Among them, two compounds were identified as leads from the results of 
in vitro and in vivo assays. Both of them displayed high binding affinity for the 
MOR (Ki, 0.37 and 0.55 nM). One compound showed over 700-fold selectivity for 
the MOR over the delta opioid receptor and more than 150-fold selectivity over 



the kappa opioid receptor. Further molecular modeling study of these two leads 
indicated an alternative “address” domain in the extracellular loops of the MOR. 
These two novel compounds will serve as leads to further develop more potent 
and selective antagonists for the MOR.  
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Synthesis of carbon-11 labeled piperidine ring of N-[ω-(6-
methoxynaphthalen-1-yl)alkyl] derivatives as new PET σ1 receptor 
radioligands  

Mingzhang Gao1, migao@iupui.edu, Min Wang1, wang1@iupui.edu, Gary D. 
Hutchins2, and Qi-Huang Zheng1, qzheng@iupui.edu. (1) Department of 
Radiology, Indiana University School of Medicine, 1345 West 16th Street, L3-
202, Indianapolis, IN 46202, Fax: 317-278-9711, (2) Department of Radiology, 
Indiana University School of Medicine, 1345 West 16th Street, L-3 Room 202, 
Indianapolis, IN 46202-2111  

Sigma (σ) receptors including two subtypes, σ1 and σ2, play an important role in 
neurology and oncology. σ1 receptor is widely distributed in the brain and 
involved in memory function, cognition, drug addiction, depression and 
schizophrenia. σ2 receptor is associated with tumor cell proliferation and cancer 
cell death. A novel series of piperidine ring of N-[ω-(6-methoxynaphthalen-1-
yl)alkyl] derivatives have been recently developed as potent and selective σ1 
ligands. Here we present the design and synthesis of new carbon-11 labeled 
piperidine ring of N-[ω-(6-methoxynaphthalen-1-yl)alkyl] derivatives as 
radioligands for biomedical imaging technique positron emission tomography 
(PET) to image σ1 receptor. Unlabeled N-[ω-(6-methoxynaphthalen-1-yl)alkyl] 
derivatives (precursors and standards) were synthesized from 6-methoxy-3,4-
dihydronaphthalen-1(2H)-one in multiple steps with moderate to excellent yields. 
The target tracers 1-(3-(6-[11C]methoxy-1,2,3,4-tetrahydronaphthalen-1-yl)propyl-
4-methylpiperidine and 1-(4-(6-[11C]methoxynaphthalen-1-yl)butyl)-4-
methylpiperidine were prepared from their corresponding precursors 5-(3-(4-
methylpiperidin-1-yl)propyl)-5,6,7,8-tetrahydronaphthalen-2-ol and 5-(4-(4-
methylpiperidin-1-yl)butyl)naphthalen-2-ol with [11C]CH3OTf under basic condition 
through O-[11C]methylation and isolated by solid-phase extraction (SPE) method 
in 40-50% radiochemical yields.  
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Synthesis and SAR of 8-aza-quinoxalin-2(1H)-one as corticotropin-
releasing factor-1 receptor antagonists  



Bireshwar Dasgupta1, Bireshwar.Dasgupta@bms.com, Carolyn D. Dzierba1, 
Thais M Sielecki1, Amy Galka1, Tricia L Johnson1, Amy G Takvorian1, Maria 
Rafalski1, Padmaja Kasireddy-Polam1, Shikha Vig1, Argyrios G Arvanitis1, Ge 
Zhang2, Thaddeus F Molski2, Robert C Zaczek2, Andrew P Combs1, Paul J 
Gilligan1, George Trainor3, Joanne J Bronson1, and John E. Macor4, 
john.macor@bms.com. (1) Neuroscience Discovery Chemistry, Bristol-Myers 
Squibb Research and Development, 5 Research Parkway, Wallingford, CT 
06492, Fax: 203-677-7702, (2) Neuroscience Discovery Biology, Bristol-Myers 
Squibb Research and Development, 5 Research Parkway, Wallingford, CT 
06492, (3) Discovery Chemistry, Bristol-Myers Squibb Research and 
Development, Rt 206 and Province Line Rd, Princeton, NJ 08543, (4) 
Neuroscience Chemistry, Bristol-Myers Squibb Research and Development, 5 
Research Parkway, Wallingford, CT 06492  

Corticotropin Releasing Factor (CRF) is the primary regulator of the 
hypothalamus-pituitary-adrenal (HPA) axis, coordinating the endocrine, 
behavioral and autonomic responses to stress. Compelling evidence suggests 
that hypersecretion of CRF, and the consequent over-stimulation of the stress 
response, contributes to development of stress-related disorders such as 
depression and anxiety. Small molecules which act as antagonists of CRF-R1 
could potentially serve as a treatment for such psychiatric disorders.  

Over the years a number of groups have disclosed a range of small molecule 
CRF1R antagonists that show anxiolytic and antidepressant activity in animal 
models. To date, however, these compounds have not successfully completed 
human clinical trials. Nevertheless, CRF-R1 antagonists continue to offer 
promise as novel therapeutics for the treatment of anxiety, depression, and other 
stress-related conditions. Herein, we disclose the synthesis and structure activity 
relationship (SAR) of a series of 8-aza-Quinoxalin-2(1H)-one and 5,8-diaza-
Quinoxalin-2(1H)-one as selective CRF-R1 antagonists.  
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5-(Furo[3,2-c]pyridin-4(5H)on-5-yl)indazoles as MCH1 antagonists  

James Grabowski1, james.grabowski@amriglobal.com, Emily E. Freeman1, 
Matthew D. Surman1, Peter R. Guzzo1, Michele Luche1, Yuri Khmelnitsky1, John 
Lindsay1, Julianne Zaremba1, Steven Vickers2, Jean Viggers2, and Sharon 
Cheetham2. (1) AMRI, 26 Corporate Circle, PO Box 15098, Albany, NY 12212-
5098, Fax: (518) 512-2081, (2) RenaSci Consultancy Ltd, Biocity, Nottingham 
NG1 1GF, United Kingdom  

A new series of furopyridones with MCH1 antagonist activity has been identified. 
The MCH1 binding affinity of aromatic furopyridone derivatives was examined 
and several halide substitution patterns were shown to be well tolerated (Ki = 



4.2–47.8 nM). A compound from this series (AMR-MCH-2, Ki = 5.2 nM) was 
tested in a 5-day diet induced obese mouse feeding study. AMR-MCH-2 
demonstrated statistically significant weight loss (30 mg/kg, qd, po: 4.5% 
(p<0.001)) with a high brain to plasma concentration ratio (B/P = 16.3 ± 2.4).  
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Novel quinoline-based mGluR5 noncompetitive antagonists  

Peng Zhang1, Mu-Fa Zou1, mzou@intra.nida.nih.gov, Alice L. Rodriguez2, P. 
Jeffrey Conn2, and Amy H. Newman1. (1) Medicinal Chemistry Section, National 
Institute on Drug Abuse, Intramural Research Program, NIH, Baltimore, MD 
21224, (2) Department of Pharmacology, Vanderbilt Program in Drug Discovery, 
Vanderbilt University Medical Center, Nashville, TN 37232-0575  

The metabotropic glutamate receptor subtype 5 (mGluR5) has been implicated in 
anxiety, depression, pain, mental retardation and addiction. The potent and 
selective noncompetitive mGluR5 antagonist 2-methyl-6-(phenylethynyl)pyridine 
(MPEP) has served as the lead compound for chemical modification and 
numerous potent and selective alkyne analogues have been reported. We have 
discovered that the rigid diaryl alkyne template can serve to guide the design of 
novel quinoline analogues and pharmacophore optimization has resulted in 
potent mGluR5 noncompetitive antagonists in both alkyne and quinoline series 
(EC50 range 2-80 nM). Overlapping SAR between these two templates support 
their further development for preclinical evaluation.  
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Is metabotropic glutamate receptor mGlu4R a good target to treat 
Parkinson's disease symptoms? Design and evaluation of potent and 
selective agonists  

Isabelle A. Lemasson1, Isabelle.Lemasson@parisdescartes.fr, Chelliah 
Selvam2, Nadia Oueslati3, Isabelle Brabet3, Tiphanie Courtiol1, Delphine Rigault1, 
Cyril Goudet3, Marianne Amalric4, Hugues-Olivier Bertrand5, Jean-Philippe Pin3, 
and Francine C. Acher1. (1) Laboratoire de Chimie et Biochimie 
Pharmacologiques et Toxicologiques, UMR8601-CNRS, Université Paris 
Descartes, 45 rue des Saints-Pères, 75270 Paris 06, France, (2) Department of 
Chemistry, Binghamton University, PO BOX 6000, Binghamton, NY 13905, (3) 
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UMR5203-CNRS, Institut de Génomique Fonctionnelle, 141 rue de la Cardonille, 
34094 Montpellier, France, (4) Laboratoire de Neurobiologie de la Cognition, 
UMR 6155 CNRS, Université de Provence, 13331 Marseille, France, (5) 
Accelrys, Parc Club Orsay Université, 20 rue Jean Rostand, 91898 Orsay, 
France  

Parkinson's disease is a basal ganglia neurodegenerative disorder resulting in 
the loss of dopamine neurons. This loss is responsible for a series of changes 
including overactive glutamatergic transmission. As an alternative to dopatherapy 
and its long-term side-effects, metabotropic glutamate receptors, and particulary 
subtype 4 (mGlu4R), represent a promising target. These presynaptic receptors 
modulate neurotransmission and are widely expressed in the basal ganglia. Our 
search for new agonists began with a virtual high throughput screening on 
mGlu4R binding site, followed by optimisation of hit (R)-PCEP. Among the series 
of synthesized derivatives, LSP1-2111 revealed a preference for mGlu4R versus 
mGlu8R, the most similar subtypes, when evaluated on cloned receptors. 
Moreover, its further evaluation on a rat model produced antiparkinsonian effects 
at lower doses than with previously known agonists. To optimize LSP1-2111 
properties and refine structure-activity relationships, our approach combines 
molecular modelling, mutagenesis and derivative synthesis including 
diastereoisomer separation.  
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Novel biaryl 2-aminomethylbenzodioxane analogs as potent 5-HT2C 
receptor agonists with antipsychotic activity  

Dahui Zhou1, zhoud@wyeth.com, Gary P. Stack1, stackg@wyeth.com, Jonathan 
L. Gross1, Hong Gao1, gaoh1@wyeth.com, Boyd L. Harrison1, Steve Grauer2, 
Sachin Kalgaonkar2, Margaret Lai2, Sheree Logue2, Hossein Mazandarani2, Amy 
Sung2, Jean Zhang2, Christine Huselton3, Karen Marquis2, John Dunlop2, and 
Sharon Rosenzweig-Lipson2. (1) Chemical Sciences, Wyeth Research, CN 8000, 
Princeton, NJ 08543, (2) Discovery Neuroscience, Wyeth Research, CN 8000, 
Princeton, NJ 08543, (3) Drug Metabolism, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426  

The 5-HT2C receptor is one of 14 distinct serotonin receptor subtypes and 
appears to be exclusively localized in the CNS. Pre-clinical studies have 
demonstrated that 5-HT2C agonists show antipsychotic-like neurochemical, 
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electrophysiological, and behavioral effects. Along with the potential to treat 
mood disorder symptoms and the reduced risk for extrapyramidal side effects 
and weight gain, selective 5-HT2C receptor agonism has become an attractive 
target for the treatment of schizophrenia. In this poster, we will describe the 
synthesis and structure-activity relationship of a series of novel benzodioxane 
analogs as potent and selective 5-HT2C receptor agonists. Additionally, 
compounds from this series were characterized for their in vivo pharmacokinetic 
profile and efficacy in several preclinical animal models predictive of atypical 
antipsychotic activity.  
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Novel monoamine reuptake inhibitors/mu opioid receptor agonists for the 
treatment of pain  

Christopher W. Ajello1, cajello@adolor.com, Lara K. Leister1, 
lleister@adolor.com, Ian F. Sellitto1, isellitto@adolor.com, Christopher T. Saeui2, 
csaeui@adolor.com, Guo Hua Chu1, ghchu@adolor.com, Thomas M. Graczyk3, 
tgraczyk@adolor.com, Randi S. George3, rgeorge@adolor.com, Patrick J. Little3, 
plittle@adolor.com, Robert N. DeHaven3, bdehaven@adolor.com, Bertrand Le 
Bourdonnec1, blebourdonnec@adolor.com, and Roland E. Dolle1, 
rdolle@adolor.com. (1) Department of Chemistry, Adolor Corporation, 700 
Pennsylvania Drive, Exton, PA 19341, Fax: 484-595-1551, (2) Department of 
Chemistry, Adolor Corporation, 700 Pennsylvania Drive, Exton, PA 19341-1127, 
(3) Department of Pharmacology, Adolor Corporation, 700 Pennsylvania Drive, 
Exton, PA 19341  

The mu receptor agonists such as morphine serve as the gold standard for pain 
management. Norepinephrine and to a lesser extent serotonin are major 
components of the endogenous descending pain inhibitory system. Duloxetine, a 
mixed serotonin and nerepinephrine reuptake inhibitor, was recently approved for 
the treatment of pain. The idea of combining monoamine transport inhibition with 
mu agonism within the same molecule is attractive for two reasons: 
complementary clinically validated mechanisms of action potentially leading to 
improved analgesic efficacy, and improved tolerability by reducing the 
requirement of mu activation. Tramadol and tapentadol are considered by some 
to be representatives of this class of multimodal analgesics; however, the 
pharmacology of these agents is dominated by mu agonism. We identified a 
class of molecules (A) that have potent monoamine reuptake inhibition 
supplemented by weaker mu agonism, thus providing a unique pharmacological 
profile.  



 

 
MEDI 91  

Part 1: Synthesis and SAR evaluation of modified imidazoheterocycles — 
novel CB1/CB2 agonists  

R. P. Beckett1, J. L. Ralbovsky1, jralbovsky@caratherapeutics.com, R. Luo1, C. 
L. Cowan1, R. Foster2, C. Henault2, T. Shelekhin1, L. Rakhilina1, L. Abriola1, L. R. 
Gardell1, G. Labissiere1, R. H. Spencer1, and F. Menzaghi1. (1) Cara 
Therapeutics, Inc, 1 Parrott Drive, Shelton, CT 06484, (2) Exelgen Ltd, Bude-
Stratton Business Park, EX23 8LY Bude, Cornwall, United Kingdom  

Cannabinoid (CB) agonists such as the plant-derived compound Ä9-
tetrahydrocannabinol are known to exhibit potent analgesic and anti-inflammatory 
effects. However, these therapeutic benefits are often accompanied by 
undesirable side effects which restrict their clinical use. There is currently 
tremendous interest in developing second generation molecules which offer an 
improved therapeutic window. Since the unwanted side effects of CB agonists 
are mostly CNS-dependent and are usually attributed to activation of CB1 
receptors which are ubiquitous in the brain, one approach is to identify 
compounds with selectivity for CB2 receptors.  

High throughput screening of our in-house compound library led us to a novel, 
synthetically accessible imidazopyrazine scaffold with potential for rapid 
analogue synthesis through three points of chemical diversity. We will describe 
the synthesis and SAR of this series as well as the physicochemical and ADME 
properties of the resulting early lead compounds.  
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Novel imipramine derivatives as potent norepinephrine and/or serotonin 
reuptake inhibitors with reduced off-target activities  

Christopher T. Saeui1, csaeui@adolor.com, Guo Hua Chu2, 
ghchu@adolor.com, Ian F. Sellitto2, isellitto@adolor.com, Christopher W. Ajello2, 
cajello@adolor.com, Lara K. Leister2, lleister@adolor.com, Thomas M. Graczyk3, 
tgraczyk@adolor.com, Michael Koblish3, Daniel D. Wiant4, Christopher J. 
LaBuda3, Patrick J. Little3, plittle@adolor.com, Robert N. DeHaven3, 
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bdehaven@adolor.com, Bertrand Le Bourdonnec2, blebourdonnec@adolor.com, 
and Roland E. Dolle2, rdolle@adolor.com. (1) Department of Chemistry, Adolor 
Corporation, 700 Pennsylvania Drive, Exton, PA 19341-1127, Fax: 484-595-
1551, (2) Department of Chemistry, Adolor Corporation, 700 Pennsylvania Drive, 
Exton, PA 19341, (3) Department of Pharmacology, Adolor Corporation, 700 
Pennsylvania Drive, Exton, PA 19341, (4) Department of Pharmacology, Adolor 
Corporation, 371 Phoenixville Pike, Malvern, PA 19355  

The use of a variety of antidepressant medications, including the older tricyclic 
antidepressants (TCAs) such as imipramine, is associated with pain reduction, 
an effect that is independent of the mood-enhancing qualities of these drugs. 
This pain relief is a consequence of a wide variety of actions of antidepressants 
on the neuroregulatory mechanisms associated with pain perception and 
transmission. In particular inhibition of norepinephrine and/or serotonin reuptake 
is recognized as the main mechanism of action of analgesic antidepressants. 
Unfortunately, adverse effects are not uncommon during antidepressant use, 
particularly with TCAs. These side effects are thought to be the result of off-target 
activities (i.e. activity at sites other than monoamine transporters). Introduction of 
polar substituent into the structure of imipramine was investigated in an attempt 
to decrease off-target activities while maintaining potent affinity at the 
norepinephrine and/or serotonin transporter(s). The details of the synthesis and 
the biological activity of these tricyclic derivatives (A), structurally related to 
imipramine, will be presented.  
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An improved route to a homologous series of 5-substituted gamma-
butyrolactones: Novel muscarinic receptors ligands  

Rong Gao, tua63937@temple.edu, Dept of Pharmaceutical Sciences, Temple 
University, 3307 North Broad Street, philadelphia, PA 19140, and Daniel J. 
Canney, daniel.canney@temple.edu, Dept of Pharmaceutical Sciences, Temple 
University, 3307 North Broad Street, Philadelphia, PA 19140  

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1285185&Hash=3b20f0f6e2dae0ea7e900273f464836f


The physiological roles of muscarinic receptor subtypes (M1-M5) range from 
controlling smooth muscle tone (bronchioles, GI and GU tracts) to 
neurotransmitter release in the CNS. Hence the development of high affinity, 
subtype selective ligands will provide valuable research tools to elucidate the 
precise function(s) of individual subtypes and may lead to therapeutic agents. 
Lactone-based ligands have been shown to bind to muscarinic subtypes with low 
affinity. Our interest in developing high affinity lactone-based ligands with 
subtype selectivity required an efficient route to a key precursor. Thus, a novel 
high yield synthesis of the hydroxyethyl-lactone precursor was designed using a 
carefully controlled Prins reaction. The method readily quenches a cationic 
intermediate and simultaneously protects hydroxyl groups in a single step. A 
mechanism for the new route to the precursor is proposed and its use in the 
preparation of the target compounds is presented along with the results of 
preliminary binding studies.  
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Design and synthesis of piperazinyl-piperidinyl quinolines as 5-HT1A 
antagonists  

Lisa M. Havran1, havranl@war.wyeth.com, Magda Asselin2, 
asselim@wyeth.com, Wayne E. Childers1, Boyd L. Harrison1, Annmarie L. Sabb1, 
Suzan Aschmies3, Terrance H. Andree3, Chad Beyer3, James J. Bicksler1, 
bickslj@wyeth.com, Dan C. Chong1, chongc@wyeth.com, Thomas A. Comery4, 
George T. Grosu5, Zoe A. Hughes3, Zhongqi Shen1, shenz@wyeth.com, 
Deborah L. Smith6, and Warren D. Hirst3. (1) Chemical Sciences, Wyeth 
Research, CN 8000, Princeton, NJ 08543, Fax: 732-274-4505, (2) Chemical 
Sciences, Wyeth Research, 401 N Middletown Rd, Pearl River, NY 10965, (3) 
Discovery Neuroscience, Wyeth Research, CN 8000, Princeton, NJ 08543, (4) 
Discovery Neuroscience, Wyeth Research, CN 8000, Princeton, NJ 08543-8000, 
(5) Chemical Sciences, Wyeth Research, 401 N. Middletown Rd, Pearl River, NY 
10965, (6) Discovery Neuroscience, Wyeth Research, Princeton, NJ 08543  

It is estimated that 5 million Americans are afflicted with Alzheimer's Disease 
(AD). AD is diagnosed by short-term memory loss and progresses with 
increasing impairment until death occurs. Currently available therapies provide 
symptomatic relief, but suffer from a moderate patient response and a short 
duration of efficacy. It has been postulated that 5-HT1A antagonism could 
modulate the cholinergic and glutamatergic neurotransmitter systems to provide 
for more effective cognitive enhancement.  

In our efforts to identify 5-HT1A antagonists, we recently reported a series of 
piperazinyl-piperidinyl quinolines. We identified several compounds that bound to 
the human 5-HT1AA receptor with Ki values in the low nanomolar range. The 
compounds displayed no intrinsic activity in a cellular assay measuring adenylate 



cyclase activity but blocked agonist-induced effects. Several compounds 
displayed cognitive enhancing effects in the novel object recognition model. This 
presentation will describe the synthesis, SAR and biological activity of this series 
of compounds.  
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Determination of the "hot spot" in human acetylcholinesterase (hAChE) by 
computational solvent mapping and docking study of potential inhibitors  

Aleksandra Rudnitskaya, rudikk00@ya.ru, Department of Chemistry, University 
of Massachusetts Boston, 100 Morrissey Blvd., Boston, MA 02125-3393, Sandor 
Vajda, vajda@bu.edu, Department of Biomedical Engineering, Boston University, 
44 Cummington St, Boston, MA 02215, Marianna Torok, 
marianna.torok@umb.edu, Department of Chemistry, University of 
Massachusetts Boston, 100 Morrissey Blvd., Boston, MA 02125, and Bela Torok, 
btorok@mtu.edu, Department of Chemistry, Michigan Technological University, 
1400 Townsend Drive, Houghton, MI 49931  

Increasing form of dementia in people over 65 years of age has become a major 
societal concern. The experimental evidence suggested that the certain form of 
AChE is a common indicator for organic dementia. In this study the 'hot spot' of 
hAChe was identified using computational solvent mapping (CSMap). The region 
of protein binding sites that is the major contributor to the binding energy, and 
hence a prime target in drug design, is located in around 120th -130th residues 
of the enzyme. A conformational analysis and docking study of various nitrogen-
containing heterocyclic hAChe inhibitor candidates were carried out to analyze 
their structure–activity relationship on the basis of the enzyme-inhibitor 
interaction. The experimental inhibitors' efficiency was also determined by 
appropriate enzyme assays.  

 
MEDI 96  

Increasing blood-brain barrier penetration of a known neuropeptide S 
receptor antagonist by analog design and synthesis  

Stephen A. Habay1, sahabay@salisbury.edu, Keith S. Polizois1, Naoe 
Okamura2, and Rainer K. Reinscheid2. (1) Department of Chemistry, Salisbury 
University, Henson School of Science and Technology, 1101 Camden Ave, 
Salisbury, MD 21801, (2) Departments of Pharmaceutical Sciences and 
Pharmacology, University of California, Irvine, CA 92697  

The neuropeptide S receptor (NPSR) is expressed in several areas of the brain 
associated with learning, memory, arousal, energy, emotional processing, and 



hormonal balance. Administration of the agonist ligand, neuropeptide S (NPS), 
elicits wakefulness by suppressing all stages of sleep in rats, produces anxiolytic 
effects and modulates feeding behavior in mice. Preliminary studies of human 
NPSR have indicated that it may play a role in modulating sleep or circadian 
processes as well as emotional dispensation. The availability of selective 
antagonist compounds is important to the study of the physiological functions of 
NPSR. The known bicyclic piperazine SHA 68 is a potent and selective 
antagonist of NPSR in vitro, however the compound has limited blood-brain 
barrier penetration in vivo. To extend these studies, two analogs of SHA 68 were 
synthesized that are anticipated to have an improved pharmacokinetic profile and 
lead to antagonists of higher potency and selectivity towards NPSR.  
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Triazetidines: A class of selective α4β2 nAChR desensitizing ligands  

Erikah E. Englund, eeenglund@hotmail.com, Drug Discovery Program, 
Georgetown University, 3970 Reservoir Road, NRB, EP11, Washington, DC, DC 
20057, Sivanesan Dakshanamurthy, sd233@georgetown.edu, Drug Discovery 
Program, Georgetown University Medical Center, 3970 Reservoir Road, 
Washington, DC 20057, Yingxian Xiao, Department of Pharmacology, 
Georgetown University, 3900 Reservoir Rd, NW, Washington, D.C 20057, 
Kenneth J. Kellar, Department of Pharmacology, Georgetown University, 3900 
Reservoir Road, NW, Washington, DC 20057, Milton L. Brown, 
mb544@georgetown.edu, Drug Discovery Program, Georgetown University 
Medical Center, 3970 Reservoir Road, NW, Washington, DC 20057, and Mikell 
Paige, map65@georgetown.edu, Drug Discovery Program, Georgetown 
University Medical Center, 3970 Reservoir RD, NW, Research Building, EP-15A, 
Washington, DC 20057  

The α4β2 nicotinic acetylcholine receptor (nAChR) has generated considerable 
interest for the treatment of drug addiction. A major obstacle is to tune selectivity 
for this receptor over other nicotinic receptors while maintaining drug-like 
properties. Herein, we present the synthesis and biological characterization of 
the triazetidine class of nicotinic ligands. These are silent desensitizers that 
desensitize, without first activating, α4β2. Our lead, triazetidine O, has a distinct 
advantage over previously reported silent desensitizers in regards to crystallinity. 
We chose to optimize this compound class for increased α4β2 potency and 
selectivity. Using structure based modeling, important α4β2 interactions for 
triazetidines were investigated. This data will be used for the development of a 
selective compound for in vivo drug abuse studies.  
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Discovery of g-carbolines as highly water soluble and peripherally 
restricted CB1 agonists  

Yun-Xing Cheng1, Xuehong Luo1, xuehong.luo@astrazeneca.com, Mehrnaz 
Pourashraf2, Mirek Tomaszewski3, Sanjay Srivastava4, 
Sanjay.Srivastava@AstraZeneca.com, Christopher Walpole5, Dominic Salois6, 
Stéphane St-Onge6, Etienne Lessard6, Julie Ducharme6, and Xiaohong Yu7. (1) 
Department of Medicinal Chemistry, AstraZeneca R&D Montreal, 7171 Frederick 
Banting, Ville St-Laurent (Montreal), QC H4S 1Z9, Canada, (2) Department of 
Medicinal Chemistry, AstraZeneca R&D Montreal, 7171 Frederick-Banting, Ville 
St-Laurent (Montreal), QC H4S1Z9, Canada, (3) Department of Medicinal 
Chemistry, AstraZeneca R&D Montreal, 7171 Frédérick-Banting, St. Laurent 
(Montréal), QC H4S 1Z9, Canada, (4) Department of Medicinal Chemistry, 
AstraZeneca R&D Montreal, 7171 Frederick Banting, Ville St-Laurent (Montreal), 
QC H4S1Z9, Canada, (5) Department of Medicinal Chemistry, AstraZeneca R&D 
Montreal, 7171 Frederick-Banting, Ville St-Laurent (Montreal), QC H4S 1Z9, 
Canada, (6) Department of in Vitro Pharmacology and DMPK, AstraZeneca R&D 
Montreal, 7171 Frédérick-Banting, Ville St-Laurent (Montreal), QC H4S 1Z9, 
Canada, (7) Department of BioScience, AstraZeneca R&D Montreal, 7171 
Frédérick-Banting, Ville St-Laurent (Montreal), QC H4S 1Z9, Canada  

      Cannabis has been used for centuries both for recreational purposes and as 
a medicine. The biological effects of the active ingredient of cannabis THC are 
mediated through two endocannabinoid receptors CB1 and CB2. However, 
adverse side effects of some cannabinoids including addiction, anxiety or 
depression have limited the clinical use of cannabinoid agonists. Most of the side 
effects are believed to be associated with CB1 receptors in central nervous 
system.  

      In our search for peripherally restricted CB1 agonists, we started from g-
Carboline scaffold1 identified from our GPCR focused libraries. The active to hit 
and hit to lead work on carboline series will be reported, including SAR and the 
profiles of some promising compounds in the series.  
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Novel nonsedative agents to treat epilepsy: Benzodiazepine-related ligands 
that do not develop tolerance  
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Rahul V. Edwankar, edwankar@uwm.edu, Department of Chemistry and 
Biochemistry, University of Wisconsin-Milwaukee, 3210 N. Cramer St., 
Milwaukee, WI 53211, Chitra R. Edwankar, csawant@uwm.edu, Department of 
Chemistry and Biochemistry, University of Wisconsin-Milwaukee, 3210 N. 
Cramer St., Milwaukee, Milwaukee, WI 53211, James P. Stables, Epilepsy 
Branch, National Institute of Neurological Disorders and Stroke, NIH, 6001 
Executive Boulevard, Suite 2106, Rockville, MD 20852, Bryan L. Roth, 
bryan_roth@med.unc.edu, National Institute of Mental Health Psychoactive Drug 
Screening Program and Department of Pharmacology, University of North 
Carolina at Chapel Hill, 8032 Burnett-Womack, CB # 7365, Chapel Hill, NC 
27599, Roman Furtmüller, roman.furtmueller@meduniwien.ac.at, Center for 
Brain Research, Medical University Vienna, A-1090 Vienna, Austria, Werner 
Sieghart, werner.sieghart@meduniwien.ac.at, Brain Research Institute, Medical 
University, Vienna, A-1090 Vienna, Austria, and James M. Cook, 
capncook@uwm.edu, Department of Chemistry and Biochemistry, University of 
Wisconsin-Milwaukee, 3210 N.Cramer St., Milwaukee, WI 53211  

The antiseizure activity of benzodiazepines (BDZs) 1-5 in mice and rats as 
animal models is described. These BDZs have selective efficacy for α2β3γ2 and 
α3β3γ2 GABAA-receptors. Significant anticonvulsant activity with little or no 
motor impairment and therapeutic indexes (TI) of 2.8-44 (mice, ip) were observed 
for compounds 2-4 in the subcutaneous metrazole seizure (scMET) test. In rats 
orally (po) the TI was >5 to 105. These compounds represent novel leads in the 
search for anticonvulsants devoid of sedative, ataxic and amnestic side effects.  
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D-2'-Deoxy-2'-fluoro-2'-C-methyl-ribofuranosyl nucleosides: Effect of base 
modifications on antihepatitis C virus activity  

Peiyuan Wang1, Michael J. Sofia1, Byoung-Kwon Chun2, Jinfa Du2, 
jinfa.du@pharmasset.com, Suguna Rachakonda2, Holly Micolochick Steuer2, 
Eisuke Murakami1, Haiying Bao1, Dhanapalan Nagarathnam1, Michael J. Otto1, 
and Phillip A. Furman2. (1) Pharmasset Inc, 303-A College Road East, Princeton, 
NJ 08540, (2) Pharmasset, Inc, 303A College Road East, Princeton, NJ 08540  
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2'-Deoxy-2'-fluoro-2'-C-methyl-beta-D-ribofuranosylcytosine (PSI-6130), is a 
potent and selective inhibitor of hepatitic C virus and its prodrug, R7128, is 
currently undergoing Phase II clinical evaluations for the treatment of HCV 
infection. In order to search for novel anti-HCV nucleosides and study the 
structure-activity relationships of 2'-C-methyl-2'-F-nucleoside analogs, various 
nucleoside analogs have been synthesized and evaluated in the HCV replicon 
assay. Among the compounds synthesized, a number of nucleosides with 
nucleobase modifications were found to demonstrate interesting antiviral activity 
in vitro.  
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Structure-activity relationships of 2'-C-methyl modified nucleosides as anti-
HCV agents  

Michael J. Sofia1, Jinfa Du2, jinfa.du@pharmasset.com, Peiyuan Wang1, 
Byoung-Kwon Chun2, Suguna Rachakonda2, Bruce S. Ross2, Holly Micolochick 
Steuer2, Christine Espiritu1, Eisuke Murakami1, Haiying Bao1, Michael J. Otto1, 
and Phillip A. Furman2. (1) Pharmasset Inc, 303-A College Road East, Princeton, 
NJ 08540, (2) Pharmasset, Inc, 303A College Road East, Princeton, NJ 08540  

D-2'-Deoxy-2'-fluoro-2'-C-methylcytidine (PSI-6130) is a potent inhibitor of 
hepatitis C virus and its 3',5'-O-diisobutyrate prodrug (R7128) is currently 
undergoing Phase II clinical evaluations for the treatment of HCV infection. In the 
search for novel nucleosides as anti-HCV agents and in an effort to understand 
what structural features drive potency in the 2'-C-methyl class of nucleosides, we 
undertook systematic modifications of the sugar core of PSI-6130. We 
investigated PSI-6130 modifications at 2'-, 3'-, and 4'-positions and will present 
the effect on HCV replicon potency and cytotoxicity.  
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Substrate envelope based design of new HIV-1 protease inhibitors active 
against drug-resistant HIV-1  
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Akbar Ali1, G. S. Kiran Kumar Reddy1, Madhavi N. L. Nalam2, Saima G. Anjum1, 
Hong Cao1, Michael D. Altman3, Bruce Tidor4, Tariq M. Rana1, and Celia A. 
Schiffer2. (1) Chemical Biology Program, Department of Biochemistry and 
Molecular Pharmacology, University of Massachusetts Medical School, 364 
Plantation Street, Worcester, MA 01605, Fax: 508-856-6696, (2) Department of 
Biochemistry and Molecular Pharmacology, University of Massachusetts Medical 
School, Worcester, MA, (3) Department of Chemistry & Computer Science and 
Artificial Intelligence Laboratory, MIT, 77 Massachusetts Avenue, Room 32-211, 
Cambridge, MA 02139, (4) Biological Engineering Division & Department of 
Electrical Engineering and Computer Science, Massachusetts Institute of 
Technology, 77 Massachusetts Avenue, Room 32-212, Cambridge, MA 02139  

HIV-1 protease inhibitors represent the most potent antiviral agents currently in 
use for the treatment of HIV-AIDS. The efficacy of these drugs, however, is 
increasingly compromised by the emergence of multidrug-resistant (MDR) 
protease variants. Darunavir (DRV), the most potent HIV-1 protease inhibitor 
approved to date, is currently used as a salvage therapy in treatment-
experienced AIDS patients. However, even DRV treatment in some cases is also 
resulting in selection of multiple resistance mutations in protease leading to 
reduced virological response. We have used a general strategy, structure-based 
design combined with substrate-envelope constraints, to discover new analogues 
that are more effective against clinically relevant MDR protease variants. The 
Monogram PhenoSenseTM assay demonstrated that these inhibitors were 
consistently more potent than DRV against a diverse panel of wild-type and 
resistant viruses. Further development of these protease inhibitors may lead to 
more effective treatments against drug-resistant HIV-1.  
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Design, synthesis, and anti-HIV activity of some novel NNRTIs  

Ramendra K. Singh, singhramk@rediffmail.com and Garima Kumari, 
Department of Chemistry, Nucleic Acids Research laboratory, University of 
Allahabad, Allahabad 211002, India, Fax: +915322461005  

One of the most dreaded diseases faced by mankind today is AIDS. Its causative 
organism is HIV, a retrovirus having RNA as the genetic material which gets 
converted into DNA inside the host cell by the enzyme reverse transcriptase (HIV 
RT). The drugs which are being used currently, i.e., NRTIs and NNRTIs, are 
basically inhibitors of HIV RT.  

We have designed, synthesized and tested some novel NNRTIs derived from N-
(4-amino-2-methylphenyl)-4-chloro-phthalimide having amide and sulfonamide 
linkages.  



Docking studies of the designed molecules were done using DS 1.7 software 
which revealed very good interactions of the molecules with HIV RT: the 
molecules formed 1-7 H-bonds with amino acid residues constituting the 
allosteric site.  

These molecules were tested for their anti-HIV activity using TZM-bl cell lines. 
The amides have shown activity but proved a little toxic. However, the 
sulfonamides were highly active with no cell toxicity upto 100 microgram/mL 
concentrations.  
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Potent chimeric NRTI-NNRTI bifunctional inhibitors of HIV-1 reverse 
transcriptase  

Todd J. Sullivan1, tjs39@email.med.yale.edu, Christopher M. Bailey1, Julian 
Tirado-Rives2, julian.tirado-rives@yale.edu, Raymond Chung1, Roger Hunter3, 
and Karen S. Anderson1. (1) Department of Pharmacology, Yale University, 
School of Medicine, New Haven, CT 06520, (2) Department of Chemistry, Yale 
University, New Haven, CT 06520, (3) Department of Chemistry, University of 
CapeTown, Rondebosch 7701, Cape Town, South Africa  

The need for novel anti-HIV drugs has emerged due to the existence of drug 
resistant viral variants of HIV-1. HIV Reverse-Transcriptase (RT) continues to be 
a major drug target for chemotherapy, and is involved in converting the genomic 
single-stranded RNA of HIV into a double-stranded DNA which is then integrated 
into the host genome. Inhibitors of the reverse transcriptase fall into two 
categories as nucleoside inhibitors (NRTI's) and non-nucleoside inhibitors 
(NNRTI's). The aim of this project is to synthesize bifunctional inhibitors by linking 
d4T (NRTI) and TMC (NNRTI) to inhibit RT utilizing fragment based drug design. 
Results of binding assays with RT reveal that where n=2,3 (figure 1) an EC50 
value of 7, 20 nM in cell culture respectively. Enzyme assay of the prodrug 
version (triphosphate) reveal where n=3 an IC50 value of 2 nM. The bifunctional 
inhibitors were generated by first synthesizing the RT inhibitors using traditional 
nucleoside and heterocyclic chemistry. The linker was attached using a 
Sonogashira -Coupling reaction to connect the two inhibitors. This work serves 
as a proof-of-concept for the development of bifunctional RT inhibitors as potent 
inhibitors of HIV-1 replication.  
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Structure-activity relationship study of novel betulinic acid analogs as 
potent HIV maturation inhibitors  

Keduo Qian, kdqian@unc.edu, Eshelman School of Pharmacy, University of 
North Carolina at Chapel Hill, CB# 7360, Beard Hall, University of North Carolina 
at Chapel Hill, Chapel Hill, NC 27599, Kyoko Nakagawa-Goto, Eshelman School 
of Pharmacy, University of North Carolina at Chapel Hill, CB#7360, Beard Hall, 
Chapel Hill, NC 27599, Chin-Ho Chen, Department of Surgery, Duke University 
Medical Center, Durham, NC 27710, Susan Morris-Natschke, Natural Products 
Research Laboratories, Eshelman School of Pharmacy, University of North 
Carolina at Chapel Hill, CB#7360, Chapel Hill, NC 27599, and Kuo-Hsiung Lee, 
Eshelman School of Pharmacy, University of North Carolina at Chapel Hill, CB# 
7360, Beard Hall, Chapel Hill, NC 27599  

In our continuing study of 3-O-acyl-betulinic acid (BA, 1) analogues as HIV 
maturation inhibitors, different C-3 conformationally restricted BA derivatives 
were synthesized to explore the conformational space of the C-3 
pharmacophore. In addition, 3-O-monomethylsuccinyl-BA (MSB) derivatives 
were designed in order to understand which, if either, C-3' methyl group of 
bevirimat (2) contributes more toward antiviral activity. The resulting 3'S-MSB (3) 
exhibited potent antiviral activity with an EC50 value of 0.0087 μM and a TI of 
6300, which is comparable to that of 2 (EC50: 0.0013 μM) and slightly better than 
that of AZT (EC50: 0.034 μM). The influence of a different positioning of the 
dimethyl groups within C-3 side chain and bioisosteric replacement of the C-3 
ester with amide functionality was also explored. This study enabled us to better 
understand the SAR of the important C-3 pharmacophore for BA-derived HIV 
maturation inhibitors, and led to the identification of compound 4 (EC50: 0.0006 
μM), which displayed slightly better activity than bevirimat (2), the first-in-class 
maturation inhibitor, which is currently in phase IIb clinical trials.  
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Synthesis and SAR of a series of potent and novel small molecule 
inhibitors of HCV NS3 protease: Exploring modified P2 elements in the 
tripeptide acylsulfonamide series  

Alan X. Wang1, alan.wang@bms.com, Ny Sin1, Jie Chen1, Li-Qiang Sun1, Qian 
Zhao1, Zhizhen B. Zheng1, Yan Chen1, Stanley V. D'Andrea1, Sing-Yuen Sit1, 
Sheldon Hiebert1, Rongti Li1, Jacques Friborg2, Diana Barry2, Fei Yu2, Dennis 
Hernandez2, Fiona McPhee2, Andrew Good3, Herbert Klei4, Ramkumar 
Rajamani3, Kathy Mosure5, Jay O. Knipe5, Nicholas A. Meanwell1, and Paul M. 
Scola1. (1) Discovery Chemistry, Bristol-Myers Squibb Research and 



Development, 5 Research Parkway, Wallingford, CT 06492, Fax: 203-677-7072, 
(2) Department of Virology, Bristol-Myers Squibb Research and Development, 5 
Research Parkway, Wallingford, CT 06492, (3) Molecular Biosciences, CADD, 
Bristol-Myers Squibb Research and Development, 5 Research Parkway, 
Wallingford, CT 06492, (4) Molecular Biosciences, MMC, Bristol-Myers Squibb 
Research and Development, Route 206 & Province Line, Princeton, NJ 08543, 
(5) Preclinical Candidate Optimization, Bristol-Myers Squibb Research and 
Development, 5 Research Parkway, Wallingford, CT 06492  

Hepatitis C Virus is a pandemic virus with approximately 200 million people 
infected worldwide. Current standard of care, pegylated interferon plus Ribavirin, 
is genotype dependent and suffers from high incidence of side effects. Thus, 
there is a clear unmet medical need to develop HCV specific antiviral agents. 
The HCV NS3/4A protease is essential for viral replication and has been 
validated as a therapeutic in clinical trials. We describe herein the design, 
synthesis and SAR of a novel series of small molecule tripeptide inhibitors of 
HCV NS3 protease (1). Structurally, these analogues contain an acylsulfonamide 
moiety that spans P1 to P1-prime, while also housing a uniquely functionalized 
proline P2 element. These C4-hydroxy-C4-aryl P2 proline tripeptides and the 
analogous C4-alkoxy analogues display good potency in both biochemical and 
whole cell, replicon assays. The more potent compounds in this series have 
EC50 values in an HCV replicon cell-based assay of 10 nM or less.  
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Preparation of 4-amino-1-((1R,2S,3R,4R)-2-fluoro-3-hydroxy-4-
hydroxymethyl-2-(methylcyclopentyl)pyrimidin-2(1H)-one: A carbocyclic 
analog of the potent HCV NS5B-polymerase inhibitor PSI-6130  

Jian Liu, jliu@pharmasset.com, Jinfa Du, Peiyuan Wang, Michael J. Sofia, 
Christine Espiritu, Haiying Bao, Philip Furman, Eisuke Murakami, Michael J. Otto, 
and Dhanapalan Nagarathnam, Pharmasset Inc, 303-A College Road East, 
Princeton, NJ 08540, Fax: 609-613-4150  

HCV infection has a significant impact on global health with an estimated 180 
million infected people worldwide. PSI-6130 (beta-D-2'-deoxy-2'-fluoro-2'-C-
methylcytidine) is a potent inhibitor of HCV RNA replication in Clone A HCV 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1269953&Hash=a992fc8b4e72fb06b27ddaec629dd5d4


replicon cells. Its prodrug, R-7128, demonstrated potent antiviral activity in 
clinical trials and is currently in Phase 2b studies. Based on earlier studies of 
carbocyclic nucleosides, a cyclopentyl ring may be a bioisostere for the furanose 
ring and may provide compounds with improved biological activities and different 
resistance profiles. Here, we report the synthesis of the carbocyclic analog of 
PSI-6130 and its biological activities.  
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Synthesis of ring-expanded heterocyclic bases, nucleosides, and 
nucleotides containing the 5:7 -fused imidazo[4,5-e][1,4]diazepine ring 
system as potential antiviral compounds against flaviviridae  

Brahmi Shukla, brahmi@umbc.edu, Laboratory for Drug Design and Synthesis, 
Department of Chemistry & Biochemistry, University of Maryland, Baltimore 
County (UMBC), 1000 Hilltop Circle, Baltimore, MD 21250, Fax: 410-455-1148, 
and Ramachandra Hosmane, Department of Chemistry, University of Maryland, 
Baltimore County (UMBC), 1000 Hilltop Circle, Baltimore, MD 21250  

A number of ring-expanded nucleoside (REN) analogs containing the title 
imidazo[4,5-e][1,3]diazepine ring system exhibited potent in vitro inhibitory 
activity against a variety of viral NTPases/helicases of the family of Flaviviridae, 
including the Hepatitis C virus (HCV), the West Nile virus (WNV), and the 
Japanese encephalitis virus (JEV). The anti-HCV NTPase/helicase activity 
steadily increased with the increasing length of the alkyl chain at position 6 of the 
ring mentioned above, and became significantly pronounced when the chain 
length was extended to 18 carbon atoms. Guided by molecular modeling, and as 
part of the SAR studies, we set out to make modifications at position 6 of the title 
heterocyclic ring system with a variety of alkyl, aryl and aralkyl substituents and 
at position-4 with different alkyl groups. Our current status on the synthetic and 
biological aspects of the work will be presented.  
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Ring-expanded nucleotides/nucleotides as potential antiviral and 
anticancer agents  
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Mohsan M. Chaudhry, chaudhry.mohsan@gmail.com, Department of Chemistry 
and Biochemistry, University of Maryland Baltimore County, 1000 Hilltop Circle, 
Baltimore, MD 21250, and Ramachandra Hosmane, Department of Chemistry, 
University of Maryland, Baltimore County (UMBC), 1000 Hilltop Circle, Baltimore, 
MD 21250  

A number of ring-expanded nucleosides (RENs) and nucleotides (RENTs) are 
active against a variety of tumor and viral cell lines. RENs/RENTs are a rich 
source of inhibitors of enzymes of purine metabolism. Most RENs/RENTs 
synthesized thus far are planar, aromatic compounds. My project explores the 
effect of non-planar RENs/RENTs on biological activity. We hypothesize that the 
non-planar inhibitors will better mimic the transition states of the relevant 
enzyme-catalyzed reactions and therefore, would act as better inhibitors. The 
synthesis of the target structure starts with commercially available 4-
nitroimidazole followed by introduction and hydrolysis of the acetal group to form 
an aldehyde, reduction of the nitro group to an amino group, followed by ring 
closure. The final reduction of the imino into an amino group will afford the target 
ring system.  
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Synthesis and SAR of a series of potent and novel acyclic monosubstituted 
isoquinolinyl tripeptides as HCV NS3 protease inhibitors  

Li-Qiang Sun1, sunl@bms.com, Alan X. Wang2, alan.wang@bms.com, Jie 
Chen1, Sing-Yuen Sit2, Yan Chen2, Piyasena Hewawasam1, Yong Tu1, Min 
Ding1, Stanley V. D'Andrea2, Zhizhen B. Zheng2, Ny Sin3, ny.sin@bms.com, 
Brian L. Venables1, Keith Combrink3, Fei Yu4, Dennis Hernandez4, Amy 
Sheaffer4, Diana Barry4, Heather Mulherin1, Min Lee1, Fiona McPhee4, Jay O. 
Knipe5, Kathy Mosure5, Andrew Good6, Herbert Klei7, Nicholas A. Meanwell2, and 
Paul M. Scola2. (1) Bristol-Myers Squibb Research and Development, 5 
Research Parkway, Wallingford, CT 06492, Fax: 203-677-7702, (2) Discovery 
Chemistry, Bristol-Myers Squibb Research and Development, 5 Research 
Parkway, Wallingford, CT 06492, (3) Department of Chemistry, Bristol-Myers 
Squibb Research and Development, 5 Research Parkway, Wallingford, CT 
06492, (4) Department of Virology, Bristol-Myers Squibb Research and 
Development, 5 Research Parkway, Wallingford, CT 06492, (5) Preclinical 
Candidate Optimization, Bristol-Myers Squibb Research and Development, 5 
Research Parkway, Wallingford, CT 06492, (6) Department of Molecular 
Biosciences CADD, Bristol-Myers Squibb Research and Development, 5 
Research Parkway, Wallingford, CT 06492, (7) Molecular Biosciences, MMC, 
Bristol-Myers Squibb Research and Development, Route 206 & Province Line, 
Princeton, NJ 08543  



Abstract: Hepatitis C Virus (HCV) infection is predominantly a chronic viral 
disease of the liver affecting more than 170 million people worldwide with 4 to 5 
million cases in the United States alone. This represents a human epidemic 
nearly five times more prevalent than infections caused by HIV-1. There are 
25,000-40,000 new infections annually in the United States. HCV is one of the 
most common causes of liver disease and has emerged as a leading cause of 
cirrhosis, hepatocellular carcinoma, and liver transplants. The current standard of 
care for HCV chronically infected patients is a combination of pegylated 
interferon and ribavirin, neither of which are specific HCV antiviral agents. This 
therapy has limited efficacy and serious side effects. Therefore, there is a clear 
unmet medical need to develop HCV specific antiviral agents. The HCV NS3 /4A 
protease is essential for viral replication. This target for anti-HCV therapy has 
been validated in clinical trials. In this presentation, the synthesis and SAR of a 
series of potent and novel acyclic tripeptide-bearing acylsulfonamides as 
inhibitors of NS3 protease will be described. Focus will be on the development of 
SAR at the P2* region of the molecule, wherein a series of monosubstituted 
isoquinoline was evaluated. These compounds have shown excellent potency 
(<10 nM) in both biochemical and whole cell replicon screens.  
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Examination of halogen substituent effects on HIV-1 integrase inhibitors 
derived from 2,3-dihydro-6,7-dihydroxy-1H-isoindol-1-ones and 4,5-
dihydroxy-1H-isoindole-1,3(2H)-diones  

Xue Zhi Zhao1, Kasthuraiah Maddali2, B. Christie Vu3, cvu@ncifcrf.gov, 
Christophe Marchand2, Stephen H. Hughes3, hughes@ncifcrf.gov, Yves 
Pommier2, pommier@mail.nih.gov, and Terrence R. Burke Jr.4, 
tburke@helix.nih.gov. (1) Laboratory of Medicinal Chemistry, CCR, NCI, NIH, 
Frederick, MD 21702, (2) Laboratory of Molecular Pharmacology, CCR, NCI, 
NIH, Bethesda, MD 20892, (3) HIV Drug Resistance Program, CCR, NCI, NIH, 
Frederick, MD 21702, (4) Laboratory of Medicinal Chemistry, CCR, NCI-
Frederick, NIH, Bldg. 376 Boyles street, Frederick, MD 21702  

Integrase (IN) is a key enzyme in the life cycle of human immunodeficiency virus 
type 1 (HIV-1), the causative agent of acquired immunodeficiency syndrome 
(AIDS). Of the approximately 30 drugs that have been approved by the FDA for 
treatment of HIV-1 infection, Raltegravir represents the most recently approved 
member (October 2007) and the only integrase inihbitor. A key component of IN 
inhibitors is an arrangement of heteroatoms that are hypothesized to chelate 
divalent metal ions associated with catalytically essential IN residues Asp64, 
Asp116 and Glu152 (“DDE” motif). Additional aromatic functionality, frequently in 
the form of a benzyl group linked to the chelating portion of the inhibitor, can 
make significant contributions to overall binding affinity. The empirical 
observation that halogen substituents on the ring can enhance potency has led to 



the hypothesis that this aryl ring may potentially bind in one or more hydrophobic 
pockets of the IN-DNA complex. Using 2,3-dihydro-6,7-dihydroxy-1H-isoindol-1-
one and 4,5-dihydroxy-1H-isoindole-1,3(2H)-dione based IN inhibitors as display 
platforms, we undertook a thorough examination of halogen substituent effects. 
Data from this study suggest that dihalo – substituted analogues in general have 
higher potency than monohalo – substituted compounds, but that further addition 
of halogens is not beneficial.  
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SAR elucidation of the P3 subregion of HCV NS3 protease inhibitors  

Ny Sin1, ny.sin@bms.com, Brian L. Venables1, Yong Tu1, Piyasena 
Hewawasam1, Sing-Yuen Sit2, Yan Chen2, Jeffrey A. Campbell2, Keith 
Combrink1, Amy Ripka1, Amy Sheaffer3, Cindy Dunaj3, Dennis Hernandez3, 
Guangzhi Zhai3, Fei Yu3, Fiona McPhee3, Jay O. Knipe4, Andrew Good5, Herbert 
E. Klei6, Nicholas A. Meanwell1, and Paul M. Scola2. (1) Department of 
Chemistry, Bristol-Myers Squibb Research and Development, 5 Research 
Parkway, Wallingford, CT 06492, Fax: (203)677-7702, (2) Discovery Chemistry, 
Bristol-Myers Squibb Research and Development, 5 Research Parkway, 
Wallingford, CT 06492, (3) Department of Virology, Bristol-Myers Squibb 
Research and Development, 5 Research Parkway, Wallingford, CT 06492, (4) 
Preclinical Candidate Optimization, Bristol-Myers Squibb Research and 
Development, 5 Research Parkway, Wallingford, CT 06492, (5) Department of 
Molecular Biosciences CADD, Bristol-Myers Squibb Research and Development, 
5 Research Parkway, Wallingford, CT 06492, (6) Macromolecular 
Crystallography, Bristol-Myers Squibb Pharmaceutical Research and 
Development, Princeton, NJ 08543  

HCV has infected approximately 170 million people worldwide making it the 
leading cause of chronic liver disease. Complications from the disease include 
cirrhosis and hepatocellular carcinoma. The current approved therapy, IFN-alpha 
and ribivirin, is only moderately effective and is associated with a range of side 
effects that can be of sufficient severity to cause discontinuation. Therefore, there 
is a clear unmet medical need for the development of new, effective therapeutics 
for the treatment of HCV infection. To this end, we have discovered a series of 
acylsulfonamide-containing tripeptides that target the HCV NS3 serine protease, 
an essential protein in the viral life-cycle of HCV. These tripeptides potently 
inhibit HCV NS3 protease in both in vitro NS3/4A protease enzyme-based and 
HCV replicon cell-based assays. In this presentation, the results from a structure-
activity relationship survey are discussed with a focus on the optimization of the 
P3 region of the tripeptide 1, wherein a series of P3 caps were evaluated. This 
included P3 carbamates, amides and ureas, each of which were profiled as a 
means to define the requisite functionality for optimal intrinsic potency, replicon 
activity, as well as ADME properties.  
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Synthesis and anti-HIV activity of glutamate-nucleoside conjugates  

Hitesh Kumar Agarwal1, hkag@rediffmail.com, Gustavo F. Doncel2, and 
Keykavous Parang1, kparang@uri.edu. (1) Department of Biomedical and 
Pharmaceutical Sciences, University of Rhode Island, 41 Lower College Road, 
Kingston, RI 02881, Fax: 401-874-5787, (2) CONRAD laboratory, Eastern 
Virginia Medical School, 601 Colley Ave, Norfolk, VA 23507  

Dinucleoside and trinucleoside glutamate derivatives containing different 
nucleosides were synthesized by using multi-step solution phase methods to 
generate broad-spectrum anti-HIV agents. The anti-HIV activities of several 
synthesized compounds were determined against cell-free virus and cell-
associated virus and compared with the corresponding physical mixtures. Among 
all the tested compounds, a glutamate derivative containing three different 
nucleosides, AZT, FLT, and 3TC, was found to be the most potent conjugate 
(EC50 = 0.7 µg/mL), and exhibited significantly higher anti-HIV activity against 
cell-associated virus than AZT (EC50 > 100 µg/mL), FLT (> 100 µg/mL), 3TC 
(EC50 = 18.4 µg/mL), and the physical mixtures of FLT or FLT-succinate + AZT + 
3TC + glutamic acid (EC50 = 27.1-90.8 µg/mL). The conjugates and physical 
mixtures containing myristic acid generally exhibited higher anti-HIV activity than 
those without myristic acid against cell-free virus.  
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Bis(cycloSaligenyl) derivatives of nucleosides: Synthesis and anti-HIV 
activities  

Yousef Ahmadibeni1, ahmadibeni_yousef@colstate.edu, Rakesh Tiwari2, 
rakeshtiwarisir@gmail.com, Gustavo F. Doncel3, and Keykavous Parang2, 
kparang@uri.edu. (1) Department of Chemistry and Geology, Columbus State 
University, 4225 University Avenue, Lenoir Hall 102, Columbus, GA 31907, Fax: 
401-874-5787, (2) Department of Biomedical and Pharmaceutical Sciences, 
University of Rhode Island, 41 Lower College Road, Kingston, RI 02881, (3) 
CONRAD laboratory, Eastern Virginia Medical School, 601 Colley Ave, Norfolk, 
VA 23507  
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CycloSaligenyl (cycloSal) phosphate triesters of nucleosides have been 
previously designed for intracellular delivery of one anti-HIV nucleoside 
monophosphate. A number of bis(cycloSal) derivatives containing two anti-HIV 
nucleosides were synthesized to examine the possibility of delivering two 
nucleoside monophosphates intracellularly. 5,5'-Methylene disalicyl alcohol was 
synthesized by reduction of 5,5'-methylene disalicylic acid with LiAlH4 in THF. 
The reaction of the diol with phosphorous trichloride or 
diisopropylphosphoramidous dichloride in the presence of 2,6-lutidine, followed 
by conjugation reactions with nucleosides (i.e. FLT, AZT, D4T), and oxidation 
with iodine afforded bis(cycloSal) diphosphate triester derivatives of nucleosides. 
In general, the conjugates exhibited significantly higher or comparable anti-HIV 
activities (EC50 = 0.027-0.22 µg/mL) were compared with the corresponding 
physical mixtures of nucleosides and the linker (EC50 = 0.087-0.45 µg/mL) 
against cell free virus (VBI(IIIB)), and were not cytotoxic (EC50 > 100 µg/mL), 
suggesting the potential of this strategy for designing compounds with improved 
anti-HIV profile.  
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Identification of potent and selective HIV-RNase H inhibitors and HIV-
integrase inhibitors using an N-hydroxy naphthyridinone scaffold  

Boyoung Kim, boyoung_kim2@merck.com, Medicinal Chemistry, Merck & Co., 
Inc, Sumneytown Pike, PO Box 4, WP14-3, West Point, PA 19486, Fax: 215-
652-3971  

The RNase H active site portion of the viral enzyme, reverse transcriptase, plays 
a key role in processing the single-stranded viral RNA genome to double-
stranded proviral DNA. Viruses with inactivating mutations in the RNase H active 
site fail to replicate, thereby validating HIV-RNase H as an attractive target for 
the development of new anti-HIV agents. The active sites of HIV-1 RNase H and 
HIV-1 integrase share close structural similarities and bind two magnesium ions 
for their catalytic functions. We identified N-hydroxynaphthyridinone 1 as a novel 
scaffold for binding two active site metals. Systematic structure-activity studies 
on this scaffold identified substitution patterns which provided inhibitors selective 
for integrase and for RNase H, as exemplified with compounds 2 and 3, 
respectively. Compound 3 demonstrated antiviral activity in cellular assays, 
paving the way to design new, selective HIV-1 RNase H inhibitors.  
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Synthesis and SAR studies on rhodanine analogs as inhibitors of HCV 
NS5B polymerase  

Shridhar Kulkarni1, kshridhar_3@yahoo.co.in, Maulik R. Patel2, 
malkpatel@yahoo.com, Maksim Chudayeu3, Chudayeu@umdnj.edu, Neerja 
Kaushik3, kaushik@umdnj.edu, and Tanaji T. Talele2, talelet@stjohns.edu. (1) 
Department of Pharmaceutical Sciences, St. John's University, 8000 Utopia 
Parkway, Jamaica, NY 11439, (2) Department of Pharmaceutical Sciences, 
College of Pharmacy & Allied Health Professions, St. John's University, 8000 
Utopia Parkway, Jamaica, NY 11439, (3) Department of Biochemistry, UMD-New 
Jersey Medical School, 185 South Orange Ave, Newark, NJ 07103  

Hepatitis C virus (HCV) NS5B polymerase is pivotal for replicating the viral RNA 
genome and is therefore an important target for therapeutic intervention of HCV 
infection. The urgent need to identify novel HCV antiviral agents provided the 
impetus for initiating virtual screening studies. Reliable clues obtained from 
virtual screening and docking studies led to the identification of 2-(4-oxo-2-
thioxothiazolidin-3-yl)acetic acid derivatives as allosteric inhibitors of HCV NS5B 
polymerase. One of the resulting lead molecules of this series, 5-substituted 
rhodanine-3-acetic acid was subjected to SAR analysis with respect to various 
arylidene substituents at its 5-position yielding low micromolar inhibitors. 
Synthesis, biological evaluation and structure-activity relationships of these 
derivatives will be discussed in the poster.  
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Design, synthesis, and biological evaluation of 2-amino-5-substituted-3,9-
dihydro-4H-pyrimido[4,5-b]indol-4-ones as potent inhibitors of toxoplasma 
gondii thymidylate synthase  

Aleem Gangjee1, gangjee@duq.edu, Nilesh Zaware1, nileshpharm@yahoo.com, 
Jie Yang2, Ravi Kumar Vyas Devambatla1, drkvyas@gmail.com, and Roy L. 
Kisliuk3. (1) Division of Medicinal Chemistry, Graduate School of Pharmaceutical 
Sciences, Duquesne University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 
412-396-5593, (2) Division of Medicinal Chemistry, Graduate School of 
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Pharmaceutical Sciences, Duquesne University, Pittsburgh, PA 15282, (3) 
Department of Biochemistry, Tufts University School of Medicine, Boston, MA 
02111  

Current therapy for Toxoplasmosis, a major cause of mortality in AIDS patients, 
suffers from disadvantages of sulfonamide associated-side effects, high cost, 
variable effectiveness, and lack of selectivity for the Toxoplasma gondii (tg) 
dihydrofolate reductase (DHFR) over mammalian DHFR. We have designed and 
synthesized several 2-amino-5-substituted-3,9-dihydro-4H-pyrimido[4,5-b]indol-4-
one analogues as potential dual thymidylate synthase (TS) and DHFR inhibitors. 
The lead compound for the design of the classical compound was GW1843 
which is only monoglutamylated. The key intermediate in the synthesis was 2-
amino-5-chloro/bromo-3H-pyrimido[4,5-b]indol-4(9H)-one to which various 
substituents were attached. Biological evaluation indicated that some of these 
compounds exhibited a two digit nanomolar inhibition of tgTS, equal to the 
standard compound PDDF used in these assays, and were about 20-fold 
selective over humanTS. The design, synthesis and evaluation of 2-amino-5-
substituted-3,9-dihydro-4H-pyrimido[4,5-b]indol-4-ones will be presented in this 
report.  
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Ring B abeo-sterols as novel inhibitors of Mycobacterium tuberculosis  

Zulmarie Pérez Horta, zulimar219@gmail.com, Xiaomei Wei, Karinel Nieves, 
and Abimael Rodriguez, Department of Chemistry, University of Puerto Rico, 
P.O. Box 23346, San Juan, PR 00931-3346  

Tuberculosis (TB), an infectious disease once thought to be under control, is 
caused by the bacterium Mycobacterium tuberculosis. Recent epidemiologic 
studies suggest that TB currently affects one-third of the world's population, the 
spread of which is rising with new infections occurring at the alarming rate of one 
per second. The development of new drugs is crucial due to the emergence of 
multidrug resistant (MDR) strains of Mycobacterium. In our search for novel, 
highly active antitubercular natural products from the Caribbean Sea sponge 
Svenzea zeai, a complex mixture of sterols was isolated. Interestingly, two of the 
compounds isolated possessed a contracted cyclopentane B-ring. These 
compounds, named parguesterols A and B, are 5(6→7)abeo-sterols which 
exhibited MICs of 7.8 µg/mL. On the other hand, sterols based on the common 6-
6-6-5 ring system displayed MICs ≥ 128 µg/mL. This discovery encouraged us to 
investigate the effect of modifying the structures of a series of known 
(commercially available) sterols which recently led us to the synthesis of a series 
of -hydroxy steroid analogues possessing the 5(6→7)abeo-sterol nucleus. All 
ofβ3 the abeo-sterols synthesized showed excellent inhibitory activity, whereas 
none 5-cholestane nucleusΔ-hydroxy-βof the starting steroids based on the 



common 3 proved to be active. The increased bioactivity associated to the 
contraction of the B-ring of common sterols has motivated us to pursue the 
synthesis of additional 6-5-6-5 sterol analogues with significantly increased anti-
tubercular properties.  
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Anthrax lethal factor inhibitors: Synthesis and SAR of N-hydroxy-4-phenyl 
butanamide derivatives  

Seongjin Kim1, skim@pantherabio.com, Lynne Cregar-Hernandez2, Mahtab 
Moayeri3, Linda McKasson1, Sherri Z. Millis2, Stephen Margosiak2, Stephen H. 
Leppla3, and Alan T. Johnson1. (1) Department of Chemistry, PanThera 
Biopharma, LLC, 99-193 Aiea Heights Drive, Suite 136, Aiea, HI 96701, Fax: 
808-237-5916, (2) Department of Biosciences, PanThera Biopharma, LLC, 99-
193 Aiea Heights Drive, Suite 136, Aiea, HI 96701, (3) Laboratory of Bacterial 
Diseases, National Institute of Health, National Institute of Allergy and Infectious 
Diseases, National Institute of Health, Bethesda, MD 20892  

Anthrax lethal factor (LF) is a zinc-dependent metalloproteinase that cleaves 
mitogen-activated protein kinase kinase (MAPKK) in the macrophage resulting 
cell death. As a result of these and other observations, LF has been identified as 
a target for the treatment of anthrax. We have discovered a series of novel N-
hydroxy-4-methoxy-4-phenylbutanamides as potent inhibitors of LF and will 
illustrate their synthesis and optimization of their biological activity in vitro. In 
addition, the in vivo activity of these compounds and their selectivity versus 
selected MMPs will be presented.  
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Design and synthesis of novel pyrazolo[3,4-d]pyrimidinediones as selective 
inhibitors of Helicobacter pylori glutamate racemase (MurI) with improved 
oral bioavailability  

Madhusudhan Gowravaram, Ekundayo Osimboni, and Abdullah Rastagar, 
Infection Discovery, Cancer and Infection Research Area, AstraZeneca R & D 
Boston, 35 Gatehouse Drive, Waltham, MA 02451  
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High-throughput screening of the AstraZeneca compound collection identified a 
class of pyrazolopyrimidinediones as allosteric inhibitors of H. pylori glutamate 
racemase (MurI), an essential enzyme required in the biosynthesis of the 
bacterial cell wall. Moreover, this chemical series was shown to be highly specific 
for H. pylori, a pathogenic Gram-negative bacterium implicated in stomach 
ulcers. A systematic medicinal chemistry study incorporating structure-based 
design led to the identification of compound 1 with low nanomolar potency and 
good microbiological activity. However this lead compound had poor solubility 
and low bioavailability in mice (9%). In an effort to improve oral bioavailability (for 
efficacy studies) we investigated several inhibitors with heterocycles containing 
weakly acidic proton, which led to the identification of compounds with improved 
oral bioavailability (45%) in mouse. Details of this study will be described in this 
presentation.  
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Rational design and synthesis of fluorinated sterol derivatives for inhibition 
of sterol biosynthesis in opportunistic pathogens and parasites  

Jialin Liu, jialin.liu@ttu.edu and W. David Nes, WDavid.Nes@ttu.edu, 
Department of Chemistry and Biochemistry, Texas Tech University, Lubbock, TX 
79409  

Over the past quarter century, the incidence of invasive fungal and protozoan 
infections in humans has risen dramatically. Two drugs are predominantly used 
in the treatment of systemic fungal infections and are considered for the 
treatment of protozoan-causing diseases, the polyene antibiotic amphotericin B 
and the azole derivatives, including ketoconazole. As a new approach to 
introduce substrate-based sterol biosynthesis inhibitors as lead compounds for 
chemotherapy, we have designed and prepared a set of fluorinated sterol 
derivatives in which a hydrogen atom at C3, C24, C26, C28 and C32 has been 
replaced with one or two fluorine atoms. It is expected that the inductive electron-
withdrawing effect of the fluoro substituent will impair sterol C4-demethylation, 
C14-demethylation, C24-methylation or C24-reduction. Preliminary results have 
been presented to show that the 24-fluoro sterol analog can act as a mechanism-
based inactivator of the 24-sterol methyltransferase enzyme (Wang, J. et al. 
(2008) Bioorgan. Med. Chem. Lett. 18, 232-235).  
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In vitro activity of stilbene analogs against human protozoan pathogens  

Agnes M. Rimando, agnes.rimando@ars.usda.gov, USDA-ARS, Natural 
Products Utilization Research Unit, P.O. Box 8048, University, MS 38677, Fax: 
662-915-1035, Cassia S. Mizuno, USDA-ARS, Natural Products Utilization 
Research Unit, P.O.Box 8048, University, MS 38677-8048, Marcel Kaiser, Swiss 
Tropical Institute, Socinstrasse 57, CH-4002 Basel, Switzerland, and Reto Brun, 
Swiss Tropical Institute, Socinstrassee 57, CH-4002 Basel, Switzerland  

Malaria, Chagas disease, human African trypanosomiasis (HAT, also known as 
sleeping sickness) and leishmaniasis are among the tropical diseases that cause 
significant health problems and mortality, especially in the developing world. 
Recently, big pharmaceutical companies have given attention to these diseases 
and devoted research to find efficient chemotherapeutic agents. In line with this 
current interest, we investigated a series of compounds belonging to the stilbene 
group. Stilbenes are phytoalexins and have been shown to be antibacterial, 
antifungal, antiprotozoan and antiviral. Resveratrol, the most widely studied 
stilbene, has been reported to have antileishmanial activity. Therefore, synthesis 
of resveratrol analogs was carried out, through Wittig reaction. Twenty-eight 
stilbenes, including resveratrol, were tested in vitro for activity against 
Leishmania donovani, Plasmodium falciparum, Trypanosoma brucei rhodesiense 
and Trypanosoma cruzi (causative organisms for leishmania, malaria, HAT and 
Chagas, respectively). (E)-4-(3,5-dimethoxystyryl)benzoic acid was the most 
inhibitory against L. donovani (IC50 = 1.97 μg/mL). (Z)-methyl-4-(3,5-
dimethoxystyryl)benzoate and pinostilbene were the most inhibitory against T. b. 
rhodesiense (IC50 = 0.72 and 0.64 μg/mL, respectively). (E)-4-(3,5-
dimethoxystyryl)-2-methoxyphenol the most active against P. falciparum and T. 
cruzi (IC50 = 1.2 and 3.43 μg/mL, respectively). While the activities are 
considered moderate based on WHO rating scale, this study provided 
information for further stilbene structure optimization.  
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SAR study and optimization of novel benzimidazoles for antituberculosis 
drug discovery, targeting FtsZ  

Kunal Kumar1, kukumar@ic.sunysb.edu, Ilaria Zanardi2, 
ilzanardi@notes.cc.sunysb.edu, William T. Berger3, Béla Ruzsicska2, Richard A. 
Slayden4, and Iwao Ojima5, iojima@notes.cc.sunysb.edu. (1) Department of 
Chemistry, State University of New York, Stony Brook, NY 11790-3400, (2) 
Institute of Chemical Biology and Drug Discovery, State University of New York, 
Stony Brook, NY 11790-3400, (3) Department of Chemistry, Stony Brook 



University, Graduate Chemistry, Stony Brook, NY 11794-3400, (4) Department of 
Microbiology, Immunology and Pathology, Colorado State University, Fort 
Collins, CO 80523-1682, (5) Institute of Chemical Biology and Drug Discovery, 
State University of New York, Stony Brook, NY 11794-3400  

FtsZ, a tubulin homologue, is a highly conserved and ubiquitous bacterial 
cytoskeletal protein. Inhibition of FtsZ assembly interferes with the formation and 
functioning of the Z-ring leading to the absence of septation, contributing to 
arrested bacterial growth. Therefore, we hypothesized that FtsZ-inhibitors can be 
developed into broad spectrum antibacterial agents possessing novel 
mechanism of action. Accordingly, we synthesized a library of novel 
trisubstituted-benzimidazoles through rational and systematic design. A number 
of these compounds exhibited < 0.5 ìg/mL MIC99 activity in the preliminary 
screening against Mtb H37RV strain. Polymerization assay confirmed that, in 
turn, these compounds detained Mtb growth by inhibiting FtsZ in dose dependent 
manner. Preliminary in silico docking study showed that lead benzimidazoles 
overlaid in GTP binding site with high dock scores. Synthesis, optimization in vivo 
biological evaluation, computational study and SAR of novel lead benzimidazoles 
will be presented.  
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New derivatives of 5-nitroimidazole for the treatment of Giardia lamblia  

Keith Korthals1, korthals@scripps.edu, Yukiko Miyamoto2, Scott Grecian1, Lars 
Eckmann3, Valery V. Fokin4, and K. Barry Sharpless5. (1) Department of 
Chemistry, The Scripps Research Institute, 10550 North Torrey Pines Road, La 
Jolla, CA 92037, Fax: 858-784-7559, (2) Department of Pathology and Medicine, 
University of California, San Diego, San Diego, CA 92093, (3) Department of 
Pathology and Medicine, University of California, San Diego, La Jolla, CA 92093, 
(4) Department of Chemistry, The Scripps Research Institute, La Jolla, CA 
92037, (5) Department of Chemistry, The Scripps Research Institute, 10550 N. 
Torrey Pines Road BCC-315, La Jolla, CA 92037  

Giardia lamblia is a common waterborne protozoan parasite infecting as much as 
10% of the world population. Metronidazole has been the standard treatment for 
giardiasis since its introduction in 1959. Despite its efficacy, treatment failures 
due to resistance are not uncommon. To identify new, effective 5-nitroimidazoles 
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(5-NI) against the resistant Giardia, we have prepared a series of novel 5-NI 
derivatives. 2-Bromo-1-methyl-5-nitroimidazole provided a convenient scaffold for 
further functionalization of the 5-nitroimidazole core. Introduction of the alkyne 
functionality allowed rapid probing of the structure-activity trends by preparing a 
library of diversely substituted 5-NIs using the copper-catalyzed azide-alkyne 
cycloaddition reaction. Several new derivatives were significantly more potent 
than metronidazole, with IC50 values against Giardia as low as 13 nM.  
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PDE4 inhibitor ELB353 and its corresponding N-oxides: Promising 
candidates for the treatment of chronic inflammatory diseases  

Norbert Hoefgen1, Rudolf Schindler1, Ute Egerland1, Hildegard Kuss2, Rita 
Dost2, Antje Gasparic3, and Thomas Kronbach1. (1) Biotie Therapies GmbH, 
Radebeul, Germany, (2) Department of Biology, Biotie Therapies GmbH, 
Meissner Strasse 191, Radebeul 01445, Germany, (3) Department of DMPK & 
Bioanalytics, Biotie Therapies GmbH, Meissner Strasse 191, Radebeul 01445, 
Germany  

Inhibition of the phosphodiesterase type 4 (PDE4) is a promising strategy for the 
treatment of inflammatory diseases such as chronic obstructive pulmonary 
disease (COPD), asthma or psoriasis. However, various projects in clinical or 
pre-clinical stages of development have shown a narrow therapeutic window 
limiting their usefulness. Most striking adverse events are nausea and emesis of 
the inhibitors of the first and second generation. In addition side effects such as 
headache and other CNS related symptoms led to dose limitation in some cases.  

In order to overcome these dose limitations Biotie Therapies is developing PDE4 
inhibitors with an improved therapeutic window.  

ELB353 (N-(3,5-dichloropyrid-4-yl)-[1-(4-fluorobenzyl)-7-aza-indole-3-yl]-glyoxylic 
acid amide) is a high affinity (IC50 = 3 nM) PDE4 inhibitor with in vivo efficacy 
similar to roflumilast however a superior tolerability profile in preclinical models. 
This profile is maintained in man where ELB353 is well tolerated in clinical 
settings so far.  

The metabolic transformation of ELB353 leads to an N-oxide derivative. Here the 
synthesis of three different N-oxid derivatives of ELB353 is described. These 
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products were tested on their potential to inhibit the PDE4 enzyme. Potency and 
selectivity of these derivatives are compared with the profile of the parent 
compound.  

The most active PDE4 inhibitor among the three N-oxides is N-(3,5-dichloro-1-
oxo-pyrid-4-yl)-[1-(4-fluorobenzyl)-7-aza-indole-3-yl]-glyoxylic acid amide (IC50 = 
7 nM). This compound has also been identified to be the major metabolite of 
ELB353 in rat, dog and man in vivo .  

Therefor the pharmacological profile was characterized in pre-clinical animal 
models of COPD and asthma. Selected results will be described herein. A 
discussion of these data in comparison with the in vivo data for ELB353 will also 
be presented.  
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Application of Encoded Library Technology (ELT) to the discovery of 
soluble epoxide hydrolase inhibitors  

Ghotas Evindar1, ghotas.x.evindar@gsk.com, Raksha A Acharya2, Christopher 
Arico-Muendel1, Svetlana Belyanskaya3, Joi Brown4, Matthew A Clark1, Paolo A 
Centrella1, John W Cuozzo3, Christopher P Davie1, Yun Ding1, Joe J Franklin1, 
Jeffrey W Gross4, David I Israel3, Larry J. Jolivette5, Anthony J. Jurewicz6, Ami S 
Lakdawala4, Fan Li7, Hu Li4, Kenneth E Lind3, Joseph P. Marino8, Barry Morgan1, 
Jeff A Messer3, Theresa J Roethke4, Katie I Sargent1, Lisa M Shewchuk4, Steven 
R Skinner1, Jennifer L Svendsen7, Wensheng Xie4, and Hongfang Yang1. (1) 
Discovery Medicinal Chemistry, GlaxoSmithKline, 830 Winter Street, Waltham, 
MA 02451, (2) MedChem Partners, (3) Molecular Discovery Research, 
GlaxoSmithKline, 830 Winter Street, Waltham, MA 02451, (4) GlaxoSmithKline, 
(5) Department of Drug Metabolism and Pharmacokinetics, GlaxoSmithKline, 709 
Swedeland Rd, King of Prussia, PA 19406, (6) Screen Science, SmithKline 
Beecham Pharmaceuticals, 709 Swedeland Road, King of Prussia, PA PA 
19406, (7) None, (8) GlaxoSmithKline, King of Prussia, PA 19406  

Encoded Library Technology (ELT) has been utilized to discover several distinct 
families of inhibitors of soluble epoxide hydrolase (sEH). These families, or 
“features” using ELT terminology, were identified from a set of ELT libraries by 
affinity-based selection procedures against sEH. Synthesis of a representative 
set of compounds (usually around 5-10 per feature) from selected features 
allowed validation and establishment of a preliminary structure-activity 
relationship (SAR)for each feature. Further studies rapidly led to the identification 
of tractable molecules suitable for lead optimization. A detailed review of ELT 
procedures related to selection results, feature identification and analysis, 
synthesis of the targets off DNA, and establishment of early SAR will be 
presented.  
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Dibenzofuranyl-[1,2,4]oxadiazoles as selective MMP-12 inhibitors for 
potential treatment of chronic obstructive pulmonary disease  

Junjun Wu1, jjwu@wyeth.com, Wei Li1, weili@wyeth.com, Rajeev Hotchandani1, 
rhotchandani@wyeth.com, Jiangchang Li1, Yuchuan Wu1, Fabio Rabacati2, 
Stefania Vallses2, Luca Raveglia2, Steve Tam3, Paul Morgan4, Kristina 
Cunningham4, Susan Fish4, Franklin Schlerman4, Sandy Goldman4, John 
Kubera4, Joel Bard5, Xin Xu6, Joseph Sypek4, Cara Williams4, and Tarek 
Mansour7. (1) Chemical and Screening Sciences, Wyeth Research, 200 
CambridgePark Drive, Cambridge, MA 02140, (2) NiKem Research S.r.I, Via 
Zambeletti, 25, Baranzate, Italy, (3) Chemical Science, Wyeth Research, 200 
Cambridge Park Drive, Cambridge, MA 02140, (4) Department of Inflammation, 
Wyeth Research, 200 CambridgePark Drive, Cambridge, MA 02140, (5) 
Chemical Science, Wyeth Research, 200 CambridgePark Drive, Cambridge, MA 
02140, (6) Drug Safety and Metabolism, Wyeth Research, One Burtt Road, 
Andover, MA 01810, (7) Chemical Sciences, Discovery Medicinal Chemistry, 
Wyeth Research, 401 N. Middletown Road, Pearl River, NY 10965  

Matrix metalloproteinases (MMPs) are a family of more than 20 zinc-bound 
proteinases that are responsible for the degradation of extracellular matrix (ECM) 
components associated with both normal tissue remodeling and destruction. 
MMP-12, also called macrophage metalloelastase, is able to degrade many ECM 
components. A number of studies using various animal models showed that 
MMP-12 is an important mediator of various diseases. Specifically, it is 
implicated that MMP-12 is one of the major proteolytic enzymes that induce 
airway remodeling. MMP-12 plays a significant role in airway inflammation and 
remodeling. Our work was to find potent and selective inhibitors of MMP-12 as a 
potential treatment of chronic obstructive pulmonary disease (COPD) and 
asthma. We describe here the discovery of a series of dibenzofuranyl-
[1,2,4]oxadiazoles as potent and selective MMP-12 inhibitors. These compounds 
have shown high potency against MMP-12, superior selectivity against other 
MMPs, excellent DMPK properties and oral efficacy in our animal model.  
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Pyridazin-3(2H)-one derivatives as novel PDE IV inhibitors  



Nuria Aguilar, nuria.aguilar@almirall.com, Medicinal Chemistry, Laboratorios 
Almirall, S.A, Laurea Miro 408, St Feliu de Llobregat, Spain, Fax: + 34 93 291 34 
20  

Phosphodiesterases (PDE's) comprise a superfamily of enzymes responsible for 
the hydrolysis and inactivation of the second messengers cAMP and cGMP. 
Eleven different PDE families have been identified to date. Among them the 
PDE4 isoenzyme family exhibits a high affinity for cyclic AMP. Increased levels of 
cAMP caused by PDE4 inhibition are associated with the suppression of cell 
activation in a wide range of inflammatory and immune cells. Moreover, PDE4 
inhibitors decrease the release of the cytokine TNFƒÑ.  

Therefore, diseases such as asthma, chronic obstructive pulmonary disease 
(COPC) and other inflammatory conditions could potentially be treated with a 
selective PDE4 inhibitor. Thus, several PDE4 inhibitors such as roflumilast or 
oglemilast are in active development for the oral treatment of such diseases.  

Herein we described the discovery of pyridazin-3(2H)-one as novel structural 
class of potent and efficacious PDE4 inhibitors. The structure activity relationship 
is described along with the pharmacokinetic and in vivo profile of key 
compounds.  
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Probing molecular interactions in a model for rheumatoid arthritis  

Ida E. Andersson, ida.andersson@chem.umu.se, Anna Linusson, 
anna.linusson@chem.umu.se, and Jan Kihlberg, jan.kihlberg@chem.umu.se, 
Department of Chemistry, Umeå University, Umeå SE-90187, Sweden  

Binding of a glycopeptide from type II collagen (CII259-273) to the class II MHC 
Aq protein followed by activation of autoimmune T cells is a critical event in 
collagen-induced arthritis (CIA), a mouse model for rheumatoid arthritis. 
Interestingly, vaccination with the CII259-273/Aq complex can relieve symptoms 
and cause disease regression in mice. Our research aims to probe interactions in 
the Aq/glycopeptide/T-cell receptor complexes using a comparative model of Aq 
and structure-based design of modified glycopeptides. In an initial study, the 
Ala261-Gly262 amide bond in CII259-273 was replaced by isosteres with different 
geometric and hydrogen-bonding properties. The modified glycopeptides were 
evaluated for Aq binding and T-cell recognition, revealing high sensitivity for the 
modifications. These and other backbone modifications also explored could 
stabilize the glycopeptide structure in vivo and provide opportunities for 
development of synthetic vaccines.  
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Synthesis of a library of quinolin-8-yl-sulfonamides as MMP inhibitors  

Matthieu JP. Rouffet, mrouffet@ucsd.edu, Chemistry and biochemistry, UCSD, 
9500 Gilman drive, San Diego, CA 92093  

Matrix Metalloproteinases (MMPs), a family of zinc dependent endopeptidases, 
have been implicated in many diseases such as arthritis, inflammation, multiple 
sclerosis and cancer, which make them attractive targets for medicinal chemists. 
There are several approaches to the design of MMP inhibitors. Even though high 
throughput screening and structure based drug design were able to yield MMPi, 
they have some limitations and fragment based ligand design has emerged as a 
promising alternative. Quinoline derivatives have been found to be very selective 
zinc chelators and have been extensively used as fluoresecent zinc sensors. We 
have therefore started the design of a small-fragment library based on a quinolin-
8-yl- sulfonamide backbone. A wide variety of quinolin-8-yl- sulfonamides have 
been synthesized using a novel and efficient microwave procedure. The potency 
of these molecules against several MMPs to test for MMP isoform specific 
inhibition is presented.  
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Investigating inhibitory activity of stereoisomers of CP-690,550 for Jak 
family and related kinases through biological assay and docking study  

Jian Kang Jiang1, jiankangj@mail.nih.gov, Kamran Ghoreschi2, Marko Pesu2, 
Francesca Deflorian3, Stefano Costanzi4, stefanoc@mail.nih.gov, John J. 
O'Shea5, osheajo@mail.nih.gov, and Craig J. Thomas6. (1) NIH Chemical 
Genomics Center, NHGRI, Natioanal Institutes of Health, 9800 Medical Center 
Drive, Rockville, MD 20850, Fax: 301-217-5736, (2) Molecular Immunology and 
Inflammation Disease Branch, NIAMS, National Insitutes of Health, (3) 
Laboratory of Biological Modeling, NIDDK, National Institutes of Health, (4) 
Laboratory of Biological Modeling, NIDDK, National Institutes of Health, 12A 
Center Drive Rm. 4003, Bethesda, MD 20892-5621, (5) Molecular Immunology 
and Inflammation Branch, NIAMS, Natioanal Institutes of Health, 9000 Rockville 
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Pike, Bethesda, MD 20892, (6) NIH Chemical Genomics Center, National Human 
Genome Research Institute, NIH, 9800 Medical Center Dr, Rockville, MD 20850  

We examine the significance that stereochemistry plays within the clinically 
relevant Janus Kinase 3 (Jak3) inhibitor 1 (CP-690,550). A synthetic strategy was 
developed that allows for the facile synthesis of CP-690,550 and three analogues 
based upon the alternate stereochemistry at the 3 and 4 positions of the 
substituted piperidine moiety. Following the successful synthesized all four 
enantiopure stereoisomers, we tested their inhibitory activity against Jak family 
and found that only the 3R,4R isomer could block Stat5 phosphorylation (Jak3 
dependent). We also profiled a panel of over 350 kinases and found that 
individual stereoisomers of CP-690,550 possess high selectivity for Jak family 
kinases. Docking study at Jak3 further provided a reasonable explanation for the 
role of chirality in determining potency and selectivity for Jak family and related 
kinases.  
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Substituted pyridinyl-benzo[c][2,7]naphthyridines as inhibitors of PDK-1  

Kyung-Hee Kim1, kimk@wyeth.com, Yanong D. Wang1, wangd@wyeth.com, 
Allan Wissner1, Bing Guo2, Yongbo Hu3, huy2@wyeth.com, and Andrea Olland4. 
(1) Chemical and Screening Sciences, Wyeth Research, 401 N. Middletown 
Road, Pearl River, NY 10965, (2) Oncology Research, Wyeth Research, 401 N. 
Middletown Road, Pearl River, NY 10965, (3) Structural Biology and 
Computational Chemistry, Wyeth Research, Pearl River, NY 10965, (4) Chemical 
& Screening Sciences, Wyeth Research, 87 Cambridge Park Dr, Cambridge, MA 
02140  

Phosphoinositide-dependent protein kinase-1 (PDK-1), a serine/threonine kinase, 
is crucial for the activation of PI3K/AKT pathway and many other AGC kinases 
including PKC, S6K, and SGK. When activated in tumor cells, AKT promotes 
cancer progression by suppression of apoptosis and stimulation of tumor cell 
proliferation, metabolism, and angiogenesis. The PDK-1/AKT pathway thus 
represents an attractive target for the development of small molecule PDK-1 
inhibitors as anticancer drugs. A series of substituted benzo[c][2,7]naphthyridine 
analogs were identified as novel PDK-1 inhibitors. Substitution at the 2-position 
of the naphthyridine was explored to develop the SAR and to improve the 
potency in this series of compounds. The synthesis and SAR will be presented.  
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Synthesis of benzoxazepine diaminopyrimidines as c-Met inhibitors  



Jay P. Theroff, Lisa D. Aimone, Mark S. Albom, Thelma S. Angeles, Rebecca 
Brown, Bruce D. Dorsey, Deborah Galinis, Jennifer V. Grobelny, Torsten 
Herbertz, Jean Husten, Laura S. Kocsis, Christine LoSardo, Sheila J. Miknyoczki, 
Seetha Murthy, Damaris Rolon-Steele, Ted L. Underiner, Candace S. Worrell, 
Kelli Zeigler, and Craig A. Zificsak, Worldwide Discovery Research, Cephalon, 
Inc, 145 Brandywine Parkway, West Chester, PA 19380  

In numerous cancers, c-Met and its native ligand HGF are highly expressed 
relative to surrounding tissue and their expression correlates with poor patient 
prognosis. c-Met activation has been implicated in the genesis of multiple 
carcinomas and sarcomas, and has been found to be a contributing event in 
diverse carcinomas and multiply myeloma. Elaboration of the SAR around a 
series of 2,4-diaminopyrimidines led to a number of c-Met inhibitors in which 
kinase selectivity was modulated by the substituents appended on the C4-
aminobenzamide ring and the nature of the C2-aminoaryl ring. A 3-fluoro 
methylbenzamide proved optimal for enhancing selectivity for c-Met over insulin 
receptor kinase (IR) while maintaining cellular activity. Further lead optimization 
of the C2 aminoaryl group led to benzoxazepine analogs whose pharmaceutical 
properties were modulated by the nature of the substituent on the benzoxazepine 
nitrogen. This series culminated in an orally bioavailable (rat and dog) derivative 
that possessed acceptable enzymatic, cellular and functional activity (c-Met IC50 
= 30 nM, cell IC50 = 41 nM) with good selectivity against IR (IR IC50 = 930 nM) 
and other kinases and demonstrated tumor growth inhibition/stasis in a c-Met 
driven, GTL-16 tumor xenograft model.  
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2,3-Diaminoquinoxaline benzenesulfonamides as potential inhibitors of the 
HIV-1 Nef/Hck kinase interaction  

Vasiliy N. Korotchenko1, vak19@pitt.edu, Weixiang Dai2, Purushottam Narute3, 
Lori Emert-Sedlak3, Thomas E. Smithgall3, tsmithga+@pitt.edu, and Billy W. 
Day4, bday@pitt.edu. (1) Department of Pharmaceutical Sciences, University of 
Pittsburgh, 3501 Fifth Ave, BST3-10030, Pittsburgh, PA 15261, (2) Department 
of Pharmaceutical Sciences, University of Pittsburgh, (3) Department of 
Microbiology and Molecular Genetics, University of Pittsburgh, (4) Departments 
of Pharmaceutical Sciences and of Chemistry, University of Pittsburgh, 10017 
BST3, 3501 Fifth Avenue, Pittsburgh, PA 15213  
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The HIV-1 accessory protein Nef is essential for viral replication and AIDS 
progression. Nef functions by interaction with multiple host cell signaling proteins, 
including Hck, a member of Src protein-tyrosine kinase family. Nef/Src 
complexes are rational targets for anti-HIV drug design. From a yeast-based 
screen, we have identified the 2,3-diaminoquinoxaline benzenesulfonamide 
scaffold as a hit that targets the Nef/Hck complex and inhibits HIV replication in 
vitro. Herein, we report the design, synthesis and anti-HIV activity of these novel 
compounds. Synthesis of a biotin-linked version of 2,3-diaminoquinoxaline will 
also be disclosed.  
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Triazolopyridazine derivatives as selective and orally bioavailable c-Met 
inhibitors  

Karina Romero1, romerok@amgen.com, David Bauer1, Steve Bellon2, Loren M. 
Berry3, Christiane Bode1, Alessandro Boezio1, Martin Broome4, Deborah 
Choquette1, April Chen3, Isabelle Dussault4, Liyue Huang3, Paula Kaplan-Lefko4, 
Richard Lewis1, Jasmine Lin3, Julia Lohman1, Michele Potashman1, Karen Rex4, 
Kavitah Shah5, Roman Shimanovich5, Yohannes Teffera3, Yajing Yang4, Michael 
Zhang4, Zhiyang Zhao4, and Jean-Claude Harmange1. (1) Department of 
Medicinal Chemistry, Amgen, Inc, 1 Kendall Square, Bldg 1000, Cambridge, MA 
02139, (2) Department of Molecular Structure, Amgen, One Kendall Square, 
Building 1000, Cambridge, MA 02139, (3) Department of Pharmacokinetics and 
Drug Metabolism, Amgen, Inc, 1 Kendall Square, Bldg 1000, Cambridge, MA 
02139, (4) Department of Oncology Research, Amgen, Inc, One Amgen Center 
Drive, Thousand Oaks, CA 91320, (5) Department of Small Molecule Product 
Development, Amgen, Inc, 1 Kendall Square, Bldg 1000, Cambridge, MA 02139  

c-Met is the transmembrane receptor for hepatocyte growth factor (HGF) which 
possesses tyrosine kinase activity. The HGF/c-Met pathway has been shown to 
be involved in multiple biological processes, including cell growth and motility, 
angiogenesis, invasion, and morphogenic differentiation. Abnormal levels of HGF 
and, or c-Met as well as c-Met mutations are implicated in many types of human 
cancer. This suggests that inhibition of the kinase activity of c-Met by cell 
penetrant small molecules would be an attractive modality for the treatment of 
cancer. Reported herein is the development of a series of triazolopyridazine 
derivatives leading to the identification of 7, a highly selective second generation 
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c-Met inhibitor which showed significant inhibition of HGF-mediated c-Met 
phosphorylation in mouse liver up to 12 hours after dosing at 10mg/kg, po.  
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Substituted pyrazolo[5,1-c][1,2,4]triazines as potent B-Raf kinase inhibitors  

Dan M. Berger1, bergerd@wyeth.com, Minu Dutia1, Darrin W. Hopper2, Nancy 
Torres1, Dennis W. Powell3, Yongbo Hu4, huy2@wyeth.com, Eileen Frommer5, 
Karen Collins5, and Donald Wojciechowicz5. (1) Chemical Sciences, Wyeth 
Research, Pearl River, NY 10965, Fax: 845-602-5561, (2) Chemical Sciences, 
Wyeth Research, 401 N. Middletown Rd, Pearl River, NY 10965, (3) Chemical 
Sciences, Wyeth Research, 401 N. Middletown Road, Pearl River, NY 10965, (4) 
Structural Biology and Computational Chemistry, Wyeth Research, Pearl River, 
NY 10965, (5) Oncology Research, Wyeth Research, Pearl River, NY 10965  

The RAS-RAF-MEK-ERK signaling transduction pathway is of central importance 
to cellular growth and proliferation. Mutations of either Ras or B-Raf lead to a 
sustained and constitutive activation of the ERK pathway, resulting in increased 
cell division and cell survival. Mutant B-Raf (most commonly V600E) is 
associated with melanoma (66%), colorectal cancer (12%) and papillary thyroid 
cancers (40%-70%). Thus, B-Raf has attracted considerable attention as a 
potential target for pharmaceutical intervention. As part of our program to prepare 
potent and structurally novel B-Raf kinase inhibitors, we designed a series of 
substituted pyrazolo[5,1-c][1,2,4]triazines 1. Molecular modeling studies were 
utilized to validate the preparation of this series, as well as to optimize analogs to 
ultimately provide B-Raf inhibitors with subnanomolar IC50s. The preparation 
and biological activity of these compounds will be described in this poster.  
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Development of peptoid-peptide hybrids as Shc SH2 domain – binding 
inhibitors  
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Sung-Eun Kim1, Won Jun Choi1, Andrew G. Stephen2, Iwona E Weidlich3, 
Alessio Giubellino4, giubella@mail.nih.gov, Fa Liu5, liuf@ncifcrf.gov, Karen M. 
Worthy6, Lakshman Bindu6, Matthew J. Fivash7, Marc C. Nicklaus8, 
mn1@helix.nih.gov, Donald Bottaro9, bottarod@mail.nih.gov, Robert J. Fisher6, 
and Terrence R. Burke Jr.10, tburke@helix.nih.gov. (1) Laboratory of Medicinal 
Chemistry, CCR, NCI at Frederick, 376/217, 1050 Boyles St, Frederick, MD 
21702, Fax: 301-846-6033, (2) Protein Chemistry Laboratory, SAIC-Frederick, 
SAIC-Frederick, Frederick, MD 21702, (3) Laboratory of Medicinal Chemistry, 
Center for Cancer Research, National Cancer Institute, NIH, DHHS, Frederick, 
MD 21702, (4) Urology Oncology Branch, CCR, NCI, NIH, Bldg. 10, CRC, Rm, 1-
5848, 10 Center Dr. MSC 1107, Bethesda, MD 20892, (5) Laboratory of 
Medicinal Chemistry, CCR, NCI-Frederick, NIH, Bldg. 376 Boyles Street, 
Frederick, MD 21702, (6) Protein Chemistry Laboratory, SAIC-Frederick, 
Frederick, MD 21702, (7) Data Management Services, Inc, NCI at Frederick, 
Frederick, MD 21702, (8) Laboratory of Medicinal Chemistry, National Cancer 
Institute, National Institutes of Health, Frederick, MD 21702, (9) Urology 
Oncology Branch, CCR, NCI, NIH, Bldg 10, CRC, RM 1 West 3961, 10 Center 
Drive MSC 1107, Bethesda, MD 20892, (10) Laboratory of Medicinal Chemistry, 
CCR, NCI-Frederick, NIH, Bldg. 376 Boyles street, Frederick, MD 21702  

Src Homology 2 (SH2) domains facilitate oncogenic cell signaling by forming 
protein complexes with specific phophorylated tyrosine sequences. Recently, we 
developed a fluorescence anisotropy (FA) competition - based binding assay for 
the Shc SH2 domain using solid-phase derived peptides containing fluorescein 
isothiocyanate (FITC). Several open - chain bis-alkenylamide containing peptides 
showed high binding affinities in this assay. These peptides were originally 
designed as intermediates for synthesis of macrocyclic peptides by ring-closing 
metathesis (RCM). Certain of the intermediates had the original Gly residue 
replaced with NƒÑ-substituted Gly (NSG) "peptoid" residues. These "peptoid-
peptide hybrids" of the form, Ac-pY-Q-[NSG]-L-amide" showed up to 40-fold 
higher Shc SH2 domain-binding affinity than the parent Gly-containing peptide. 
The application of peptoid-peptide hybrids to the design of SH2 domain-binding 
antagonists, including current progress in examining structural modifications that 
enhance binding affinity, will be presented.  
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Potent and selective RHO kinase inhibitors: Hit to lead account  

Anthony S. Prokopowicz III1, Frank Wu2, Charles L. Cywin2, Roger J. Snow1, 
Eugene R. Hickey2, Mohammed A. Kashem1, Cheng-Kong Shih2, Steve Kerr2, 
and Scott Jakes3. (1) Department of Research, Boehringer Ingelheim 
Pharmaceuticals, Inc, 900 Ridgebury Road, PO Box 368, Ridgefield, CT 06877-
0368, (2) Department of Research, Boehringer Ingelheim Pharmaceuticals, Inc, 
900 Ridgebury Road PO Box 368, Ridgefield, CT 06877-0368, (3) Department of 



Research, Boehringer Ingelheim Pharmaceuticals, Inc, 900 Ridgebury Road, PO 
Box 368, Ridgefield, CT 06877  

A new series of potent and selective Rho-Kinase inhibitors has been identified 
based upon a 2H-isoquinolin-1-one scaffold. Our hit to lead effort on this novel 
series has produced low nanomolar dual inhibitors of ROCK I / ROCK II which 
exhibit sub-micromolar tissue potency and improved kinase selectivity profiles 
relative to Fasudil. We describe the synthesis and biological profile of this series 
which may provide therapeutic utility in cardiovascular diseases such as 
hypertension. This series is exemplified by the compound below.  
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Discovery of 2-Pyrimidinylamino-bezenesulfonamides as potent IKK 
inhibitors with antitumor activity  

Fuk-Wah Sum1, sums@wyeth.com, Lijing Chen2, Jian Chen3, Scott Kincaid2, 
Lee Jennings3, Maria Gavriil4, Tammy Sadler2, Yixian Zhang5, Carolyn 
Discafani4, Inder Chaudhary3, Yongbo Hu3, Dennis Powell3, and Tarek Mansour3. 
(1) Chemical Sciences, Wyeth Research, 401 N. Middletown Road, 
Bldg.222/3106, Pearl River, NY 10965, (2) (3) Wyeth Research, (4) Oncology, 
Wyeth Research, (5) Enzon  

The nuclear factor-κB (NF-κB) proteins are transcription factors that play an 
important role in immune inflammatory responses, oncogenesis, tumor 
metastasis, and chemo resistance. Aberrant NF-κB activity is associated with a 
number of major ailments such as cancer and inflammatory diseases. The 
signaling pathways that regulate its activity are therefore potential targets for the 
development of therapeutics. IκBα kinase (IKK) is the convergent point of a 
number of signal transduction pathways known to activate NF-κB. The IKK 
complex comprises two key kinases, IKKα and IKKβ, and the latter is directly 
linked to NF-κB activity. The 2-pyrimidinylamino-benzenesulfonamide 1 was 
discovered from high-throughput screening as a potent IKKβ inhibitor. Guided by 
SAR and molecular modeling, we were able to improve the pharmaceutical 
profile and PK properties of the lead compound, resulting in the identification of 
potential compounds for further development. The synthesis and structure-
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activity relationship of a series of 2-pyrimidinylamino-benzenesulfonamide 
derivatives, as well as antitumor activities of selected lead candidates will be 
described.  
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Novel (E)-9-benzylidene-N4-substituted-9H-indeno[2,1-d]pyrimidine-2,4-
diamines as multiple RTK inhibitors  

Aleem Gangjee1, gangjee@duq.edu, Ying Zhao1, zhaoy@duq.edu, and Michael 
A Ihnat2. (1) Division of Medicinal Chemistry, Graduate School of Pharmaceutical 
Sciences, Duquesne University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 
412-396-5593, (2) Department of Cell Biology, The University of Oklahoma 
Health Science Center, Oklahoma City, OK 73104  

Angiogenesis plays a key role in the growth of solid tumors and their invasion 
and metastasis. It involves the generation and growth of new blood vessels from 
pre-existing vasculature. RTKs are receptors that transduce the signals from 
extracellular domain of endothelial cells to the nucleus during angiogenesis. 
Inhibition of RTKs is an important mechanism for the treatment of cancers.  

Gangjee et al. designed and synthesized a series of N4-substituted-9H-
indeno[2,1-d]pyrimidine-2,4-diamines as RTK inhibitors. These compounds 
showed both cytostatic and cytotoxic effect against tumor cell lines. Based on the 
binding mode of the inhibitors with RTKs, a new series of (E)-9-benzylidene-N4-
substituted-9H-indeno[2,1-d]pyrimidine-2,4-diamines was designed to explore the 
binding at the Sugar binding pocket. The design, synthesis and RTK inhibitory 
activities of these compounds will be presented and discussed.  
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Discovery and optimization of 4-aminopyrazolylpyrimidines as potent 
inhibitors of Trk kinases  

Haixia Wang1, Haixia.Wang@astrazeneca.com, Tao Wang1, Michelle L. Lamb1, 
David Scott1, Michael H. Block1, Paul D. Lyne1, John W. Lee1, Audrey M. 
Davies1, Hai-Jun Zhang1, Yanyi Zhu1, Fei Gu1, Yongxin Han2, Bin Wang2, Peter 
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Mohr2, Robert Kaus2, John A. Josey2, Ethan Hoffmann3, Ken Thress4, Terry 
MacIntyre4, Haiyun Wang4, Charles Omer4, and Dingwei Yu1. (1) Cancer 
Chemistry, Astrazeneca Pharmaceuticals LP, 35 Gatehouse Dr, Waltham, MA 
02451, Fax: 781-839-4230, (2) Array Biopharma, 3200 Walnut St., Boulder, CO 
80301, (3) Drug Metabolism and Pharmacokinetics, Astrazeneca 
Pharmaceuticals LP, 35 Gatehouse Dr, Waltham, MA 02451, (4) Cancer 
Bioscience, Astrazeneca Pharmaceuticals LP, 35 Gatehouse Dr, Waltham, MA 
02451  

Receptor tyrosine kinases (RTKs) are a sub family of protein kinases that play a 
critical role in cell signaling and are involved in a variety of cancer related and 
other processes including cell proliferation, survival, angiogenesis and 
metastasis. A considerable number of reports linking Trk signaling with cancer 
have been published. Recent literature also shows that over expression, 
activation, amplification and/or mutation of Trk's are associated with many 
cancers including neuroblastoma, ovarian and colorectal cancer. We have 
discovered a series of 4-aminopyrazolylpyrimidines as potent Trk inhibitors that 
exhibit excellent physical properties and good oral pharmacokinetics. High 
throughput screening of the AstraZeneca compound collection against TrkB 
resulted in a 4-aminopyrazolylpyrimidine derivative as a hit. Initial optimization of 
the hit led to more potent Trk inhibitors. Further optimization resulted in 
significant improvement of physical properties and led to the discovery of AZ-23, 
a potent, orally bioavailable Trk A/B inhibitor. The design, synthesis and 
optimization of this series will be reported.  
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Chiral synthesis of 1(S)-phenylethanamine derivatives for Trk kinase 
inhibitors  

Hai-Jun Zhang1, Audrey M. Davies1, Haixia Wang1, Mei Su1, Lynsie Almeida1, 
Tao Wang1, Stephanos Ioannidis1, Jeff Johannes1, Bin Yang1, David Scott1, 
Michelle L. Lamb1, John W. Lee1, Yanyi Zhu1, Yongxin Han2, Bin Wang2, Peter 
Mohr2, Robert Kaus2, John A Josey2, Dingwei Yu3, and Michael H. Block1. (1) 
Department of Cancer Chemistry, AstraZeneca Pharmaceuticals LP, 35 
Gatehouse Dr, Waltham, MA 02451, (2) Chemistry, Array Biopharma, 3200 
Walnut St., Boulder, CO 80301, (3) Department of Cancer Chemistry, 
AstraZeneca Pharmaceuticals LP, 35 Gatehouse Drive, Waltham, MA 02451  

We have discovered AZ-23 as a potent and orally bioavailable Trk A/B inhibitor. 
One important moiety in this molecule is 1(S)-(5-fluoropyridin-2-yl) ethanamine, 
which is not only necessary to the potency of Trk inhibitors, but also helps 
improve the physical chemical properties, DMPK profiles of Trk inhibitors. 
Significant efforts have been put to the synthesis of 1(S)-phenylethanamine 
derivatives. Two routes have been designed and developed for the synthesis of 



1(S)-phenylethanamine derivatives: the firstl route was the chiral hydrogenation 
using (S,S)Rh-Et-DUPHOS-OTf as catalyst, and Ellman's Sulfinamide directing 
chiral amination was the second successful approach. Both routes successfully 
facilitated analogue synthesis, and provided sufficient amount of materials for PK 
and PD animal studies. The detailed syntheses of 1(S)-phenylethanamine 
derivatives will be reported.  
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Design, synthesis, and evaluation of OSI-930 analogs as dual c-Kit and 
KDR (VEGFR-2) tyrosine kinase inhibitors  

Jay Patel, jay.patel06@stjohns.edu, College of Pharmacy & A.H.P, St. John's 
University, 8000 Utopia Parkway, Queens, NY 11439, and Vijaya L. Korlipara, 
korlipav@stjohns.edu, College of Pharmacy & A.H.P, St. John's University, 8000 
Utopia Parkway, Jamaica, NY 11439  

c-Kit, a type III receptor tyrosine kinase (RTK), is widely over-expressed in 
seminoma, acute myeloid leukemia and in gastrointestinal stromal tumor. KDR, a 
type V RTK is a key regulator of tumor angiogenesis. A dual inhibitor of these two 
kinases has been proposed to be an effective approach to treatment of cancer. 
The quinoline domain of OSI-930 was modified with heteroatom substituted 
pyridyl and phenyl ring systems to evaluate the effect of these changes on their 
activity in an effort to further understand the SAR of OSI-930, and the binding site 
characteristics of c-Kit and KDR. 3-Aminopyridyl derivative was found to be the 
most potent analogue with 91% and 57% inhibition of c-Kit at 10 µM and 1 µM, 
respectively and 88% and 50% inhibition of KDR at 10 µM and 1 µM, 
respectively.  
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Synthesis of n-pentylamino-2-chlorophenoxazines as akt inhibitors  
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Sreelatha Komma1, Madhuri Potumarthi1, Nagesh Juluru1, K. N. Thimmaiah2, and 
Netkal M. Made Gowda1, GN-Made@wiu.edu. (1) Department of Chemistry, 
Western Illinois University, 1 University Circle, Macomb, IL 61455, (2) 
Department of Molecular Pharmacology, St. Jude Children’s Research Hospital, 
Memphis, TN 38105  

In the course of a chemical program aimed at identifying the specific inhibitors of 
signal transduction pathways in cancer cells, several N-substituted 2-
chlorophenoxazines have been synthesized. This is an effort to find more specific 
and less toxic Akt inhibitors with increased hydrophobicity. Seven amino 
derivatives have been prepared using iodide-catalyzed nucleophilic substitution 
reactions of N-(5'-chloropentyl)-2-chlorophenoxazine with various secondary 
amines, b-hydroxyethylpiperazine, N,N-diethylamine, pyrrolidine, piperidine, 
morpholine, bishydroxyethylamine and thiomorpholine. The compounds have 
been purified by column chromatography and characterized by UV, IR, NMR and 
mass spectral data. All the compounds have been examined for their ability to 
inhibit the phosphorylation of Akt and its downstream targets in human cancer 
cell lines (Rh30).  

Acknowledgement: Authors thank the National Institutes of Health (NIH-AREA 
grant # 5-20860) for support.  
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Docking studies and molecular dynamics simulations of inhibitors of polo-
like kinase 1 polo box domain: Implications for design of 
nonphosphopeptide ligands  

Chenzhong Liao1, czliao@helix.nih.gov, Kyung S. Lee2, kyunglee@mail.nih.gov, 
and Marc C Nicklaus1, mn1@helix.nih.gov. (1) Laboratory of Medicinal 
Chemistry, Center for Cancer Research, National Cancer Institute, NIH, DHHS, 
Frederick, MD 21702, (2) Laboratory of Metabolism, Center for Cancer 
Research, National Cancer Institute, NIH, DHHS, Bethesda, MD 20892  

Human Polo-like kinase 1 (Plk1) has been shown to be a prime target for drug 
development in proliferative diseases such as cancer. Because of its unique 
structure, Plk1 offers functionally different critical target sites within one molecule: 
a kinase domain (N-terminal catalytic domain, NCD) and a polo-box domain 
(PBD). At present, only two small drug-like compounds, purpurogallin and 
poloxin, have been reported as inhibitors of PBD. However, our ELISA 
competition results showed only purpurogallin having activity against PBD. To 
find possible binding mode of small drug-like compounds to PBD and then design 
non-phosphopeptide ligands, we docked purpurogallin and PLHSpT, a 
phosphopeptide inhibitor discovered by us, in the active site of PBD. The docked 
binding complexes and the free PBD were then investigated by 10 ns of explicit 



aqueous solvent molecular dynamics simulations with the particle-mesh Ewald 
treatment of electrostatics. We report on our ongoing work in this project.  
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Potent and orally bioavailable stearoyl-CoA desaturase (SCD) inhibitors 
based on the pyrrolo[1,2-f][1,2,4]triazin-4(3H)-one scaffold  

Eric Q. Parkhill1, eric.parkhill@cvt.com, Dmitry Koltun1, dmitry.koltun@cvt.com, 
Sandra A. Brunn2, Nevena Mollova3, Kwan Leung4, Jeffrey W. Chisholm2, and 
Jeff Zablocki5. (1) Department of Bioorganic Chemistry, CV Therapeutics, 3172 
Porter Dr, Palo Alto, CA 94304, Fax: 650-475-0450, (2) Department of 
Pharmacological Sciences, CV Therapeutics, Inc, Palo Alto, CA 94304, (3) 
Department of Pre-Clinical Development, CV Therapeutics, 3172 Porter Drive, 
Palo Alto, CA 94304, (4) Department of Pre-Clinical Development, CV 
Therapeutics, 3172 Porter Dr, Palo Alto, CA 94304, (5) Department of Bioorganic 
Chemistry, CV Therapeutics, 3172 Porter Drive, Palo Alto, CA 94304  

Obesity, metabolic syndrome, and type II diabetes mellitus are expanding 
worldwide at an epidemic rate.  Stearoyl-CoA desaturase (SCD, also known as 
delta 9 desaturase) converts saturated fatty acids to monounsaturated fatty 
acids, and based on studies with knockout mice, antisense oligonucleotides, and 
small molecule inhibitors has emerged as a novel therapeutic target for metabolic 
diseases. SCD appears to play a role in body weight regulation, plasma and liver 
triglyceride levels, glucose production, and peripheral insulin resistance.  We 
have previously reported a number of small molecule SCD inhibitors, including 
CVT-11,563 (1) which has shown in vivo activity in high carbohydrate-fed rats.  It 
was moderately potent in vitro and had excellent oral bioavailability (rat mic. SCD 
IC  261 nM, F= 90%).  We pursued optimization of potency by replacing the 
quinazolin-4(3H)-one scaffold with 

50
pyrrolo[1,2-f][1,2,4]triazin-4(3H)-one (2) and 

performed SAR studies on the new scaffold.  By varying hydrophilic substituents 
in the R  position and hydrophobic substituents in positions R  and R , we 
identified a highly potent and orally bioavailable compound CVT-12,805 (2, rat 
mic. 

1 2 3

SCD IC  10 50 nM).  The structure and in vivo properties of CVT-12,805 will be 
discussed in the presentation.  
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New series of amidoestradiol derivatives as inhibitors of type 12 17ƒ"-
hydroxysteroid dehydrogenase (17ƒ"-HSD12): Chemical synthesis and 
biological evaluation  

Siham Farhane, siham.f@gmail.com, Michélle-Audray Fournier, and Donald 
Poirier, Department of Medicinal Chemistry, Laboratory of Molecular 
Endocrinology and Onocology, CHUQ-CHUL Research Center and Laval 
University, 2705 Blvd Laurier, T4-44, Quebec City, QC G1V 4G2, Canada  

Estrogens are known to be an important factor in the development of estrogen-
sensitive tissues. Among enzymes involved in steroidogenesis, 17ƒ"-HSD12 is 
responsible for the reduction of estrone (E1) to potent estradiol (E2), which 
stimulates cell proliferation. In a therapeutic perspective, we are interested in 
synthesizing inhibitors of 17ƒ"-HSD12 to better control the formation of E2. A 
screening study has been conducted to identify molecules to inhibit the activity of 
17≤]-HSD12. SAR study has helped to determine that a side chain in position 
17ƒ" and the absence of any functional group in position 3 of estradiol are 
important in order to maintain an interesting inhibitory activity. We were then 
interested in generating two series of amidoestradiol derivatives and to measure 
their potential as inhibitors of 17≤]-HSD12. Parallel liquid-phase organic 
synthesis was used to prepare the serie A, while a serie B was generated by 
direct carbonylation using high density microwave irradiation.  
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Piperazine sulfonamides as potent, selective, and orally available 11b-
HSD1 inhibitors  

Jason S. Xiang1, Zhao-Kui Wan1, Manus Ipek1, Eva Chenail1, Huan-Qiu Li1, 
Guixian Jin1, Ann Aulabaugh2, Joel Bard1, John C. McKew1, Steve Tam3, Tarek 
Mansour2, Xin Xu4, Vipin Suri5, Yuzhe Xing6, Jessie Goodman5, Xiangping Li5, 
Seung Hahm5, James Tobin6, and Eddine Saiah1. (1) Chemical Science, Wyeth 
Research, 200 CambridgePark Drive, Cambridge, MA 02140, (2) Chemical 
Science, Wyeth Research, Cambridge, MA 02140, (3) Chemical Science, Wyeth 
Research, 200 Cambridge Park Drive, Cambridge, MA 02140, (4) Drug Safety 
and Metabolism, Wyeth Research, One Burtt Road, Andover, MA 01810, (5) 
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Metabolic Disease, Wyeth Research, 200 CambridgePark Drive, Cambridge, MA 
02140, (6) Metabolic Disease, Wyeth Research, 200 CambridgePark Drive, 
Cambridge 02140  

11b-HSD1 is the enzyme that converts cortisone to cortisol. A growing body of 
evidence suggests that selective inhibition of 11b-HSD1 could potentially treat 
metabolic syndrome as well as type 2 diabetes. Presented herein are hit 
validation, synthesis, SAR study and in vivo evaluation of piperazine sulfonamide 
series as 11b-HSD1 inhibitors. Through modification of our initial lead, we have 
discovered potent and selective 11b-HSD1 inhibitors with good PK properties 
and in vivo efficacy.  
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Glucokinase activators: Discovery of novel glucose lowering agents  

Nancy-Ellen Haynes1, nancy-ellen.haynes@roche.com, George W. Holland1, 
Ramakanth Sarabu2, Wendy L. Corbett1, Joseph F. Grippo3, Joseph Grimsby3, 
Fred T. Bizzarro1, Mark T. Dvorozniak4, Kevin R. Guertin1, Darryl W. Hilliard1, 
Robert Francis Kester2, Robert_F.Kester@Roche.com, Christine Lukacs5, Paige 
E. Mahaney6, Linda Marcus3, and Cheryl L. Spence4. (1) Discovery Chemistry, 
Roche, 340 Kingsland Street, Nutley, NJ 07110, Fax: 973-235-6389, (2) 
Discovery Chemistry, Roche Research Center, 340 Kingsland Street, Nutley, NJ 
07110, (3) Metabolic Diseases, Roche Research Center, 340 Kingsland Street, 
Nutley, NJ 07110, (4) Metabolic Diseases, Roche, 340 Kingsland Street, Nutley, 
NJ 07110, (5) Discovery Chemistry, Hoffmann-La Roche, Inc, 340 Kingsland 
Street, Nutley, NJ 07110, (6) Chemical Sciences, Wyeth Research, 500 Arcola 
Road, Collegeville, PA 19426  

Glucokinase (GK) acts as a b-cell glucose sensor and couples glucose 
metabolism to insulin release. GK also regulates hepatic glucose metabolism. In 
a search for small molecules that increase the enzymatic activity of GK, we have 
identified a novel class of activators that increase the activity of wild-type GK. In 
this presentation, the in vitro characterization and SAR of analogues made from 
the initial hit, RO0075730, will be discussed. The focus is the exploration of the 
structural properties of the urea functionality as these properties relate to the in 
vitro potency of the GK activators as well as the necessity of the urea to adopt a 
cis conformation. The importance of this cis conformation to activity was further 
explored through the incorporation of both 5-and 6-membered ring heterocyles. 
This investigation led to the establishment of a minimal essential pharmacophore 
model for GK activators.  
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Discovery of novel C-glucosides with thiophene ring as sodium-dependent 
glucose cotransporter 2 inhibitors for the treatment of type 2 diabetes 
mellitus  

Sumihiro Nomura1, nomura.sumihiro@mw.mt-pharma.co.jp, Shigeki Sakamaki1, 
sakamaki.shigeki@mx.mt-pharma.co.jp, Mitsuya Hongu1, Eiji Kawanishi1, Yuichi 
Koga1, Toshiaki Sakamoto1, Yasuo Yamamoto1, Kiichiro Ueta2, Hirotaka Kimata2, 
Keiko Nakayama2, and Minoru Tsuda-Tsukimoto3. (1) Medicinal Chemistry 
Laboratory, Mitsubishi Tanabe Pharma Corporation, Kawagishi 2-2-50, Toda, 
Saitama, Japan, (2) Pharmacology Laboratory, Mitsubishi Tanabe Pharma 
Corporation, Kawagishi 2-2-50, Toda, Saitama, Japan, (3) Drug Metabolism and 
Pharmacokinetic Research Laboratory, Mitsubishi Tanabe Pharma Corporation, 
Kazusakamatari 1-1-1, Kisarazu, Chiba, Japan  

The incidence of type 2 diabetes mellitus (T2DM) is markedly increasing in 
Westernized societies and some developing countries. Accordingly, there is a 
strong incentive to develop novel drugs with improved efficacy and safety. Most 
of glucose reabsorption in the kidney is mediated by sodium-dependent glucose 
cotransporter 2 (SGLT2). SGLT2 inhibitors, such as T-1095, enhance urinary 
glucose excretion and consequently lower blood glucose levels independent of 
insulin action. We explored metabolically more stable C-glucosides bearing 
heteroaromatic ring than O-glucoside, T-1095, which resulted in the discovery of 
novel thiophene derivatives. Synthesis, and biological profiles will be described.  
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OSI-906: A novel, potent, and selective first-in-class small molecule insulin-
like growth factor 1 receptor (IGF-1R) inhibitor in phase I clinical trials  

Brian Volk1, bvolk@osip.com, Elizabeth Buck2, Heather Coate2, Andrew Cooke2, 
Hanqing Dong2, Alexandra Eyzaguirre2, Lixin Feng2, Ken Foreman2, Maryland 
Rosenfeld-Franklin2, Andrew Kleinberg2, Darla Landfair2, Gilda Mak2, Anthony 
Nigro2, Matthew O’Connor2, Caroline Pirritt2, Stacia Silva2, Kam Siu2, Arno 
Steinig2, Kate Stolz2, Paula Tavares-Greco2, Roy Turton2, Doug Werner2, Yan 
Yao2, Lee Arnold2, Neil W. Gibson2, Jon A. Pachter2, Robert Wild2, Qun-Sheng 
Ji2, and Mark J. Mulvihill2. (1) OSI Pharmaceuticals, 1 Bioscience Park Drive, 
Farmingdale, NY 11735, (2) OSI Pharmaceuticals  

The insulin-like growth factor 1 receptor (IGF-1R) is a transmembrane tysosine 
kinase which promotes cellular proliferation and survival. This growth factor 
receptor has been implicated in the development and progression of a number of 
human cancers and as a result, has become a major focus for the development 
of anticancer agents. Our lead optimization efforts, which blended structure-
based design and empirical medicinal chemistry, focused on improving metabolic 
and pharmacokinetic deficiencies of early lead series and ultimately led to the 



discovery of OSI-906, a novel, potent and selective small molecule IGF-1R 
kinase inhibitor. OSI-906, synthesized in 7 steps from 2-chloropyrazine, potently 
inhibits ligand-dependent auto-phosphorylation of human IGF-1R and 
subsequently, abolishes activation of the downstream pAKT and pERK1/2 
signaling pathways. OSI-906 displays in vitro anti-proliferative and pro-apoptotic 
effects in a variety of cancer cell lines along with robust in vivo anti-tumor efficacy 
in multiple xenograft models when administered orally once daily. The anti-tumor 
efficacy correlates with the degree and duration of inhibition of tumor IGF-1R 
phosphorylation in vivo by OSI-906. OSI-906, a novel, potent, selective and orally 
bioavailable IGF-1R kinase inhibitor with favorable preclinical drug-like properties 
and demonstrated in vivo efficacy in a variety of tumor models as a single agent 
and in combination with other molecular targeted chemotherapies, is currently 
progressing through phase I clinical trials.  
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3D QSAR studies on substituted aryl alkanoic acid analogs as GPR40 
agonists  

Aaditya Bhatt1, adi1542003@gmail.com, Pallav D. Patel2, 
pallav.patel06@stjohns.edu, Maulik R. Patel2, malkpatel@yahoo.com, Satyakam 
Singh2, satyakamsingh@gmail.com, and Tanaji T. Talele2, talelet@stjohns.edu. 
(1) Department of Pharmaceutical Sciences, College of Pharmacy, St. John's 
University, 8000 Utopia Parkway, Jamaica, NY 11439, (2) Department of 
Pharmaceutical Sciences, College of Pharmacy & Allied Health Professions, St. 
John's University, 8000 Utopia Parkway, Jamaica, NY 11439  

Long chain fatty acid-mediated activation of GPR40 leads to stimulation of 
downstream signaling pathways that are involved in eliciting insulin exocytosis in 
pancreatic beta cells. Hence, GPR40 is a potential target for future antidiabetic 
agents. The present study is concerned with the application of 3D QSAR 
CoMSIA analysis to 65 different GPR40 receptor agonists with varying structures 
and potencies. The CoMSIA model, based on the combined use of steric, 
electrostatic, hydrophobic, donor and acceptor fields, yielded a cross validated 
(r2cv) value of 0.535 and the non crossvaliated (r2ncv) value of 0.950. The 
model derived upon the use of a training set of 49 compounds was found to yield 
a predictive correlation coefficient (r2pred) of 0.842 for a set of 16 test 
compounds. The 3D contour maps in relation to the binding site of GPR40 will be 
discussed in the poster.  
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Synthesis and SAR of pan-acetyl-CoA carboxylase (ACC) and ACC2-
selective inhibitors  



Ningning Liang1, ningning.liang@bms.com, Tasir Haque1, Michael Poss2, 
Rajasree Golla3, rajasree.golla@bms.com, Ramakrishna Seethala4, Zhengping 
Ma5, Dong Cheng5, William R Ewing6, Jeffery A. Robl6, and Mary Ann 
Pelleymounter5. (1) Early Discovery Chemistry, Bristol-Myers Squibb, Route 206 
and Province Line Road, Princeton, NJ 08543, (2) Early Discovery Chemistry, 
Bristol-Myers Squibb, Route 206 and Province Line Road, Princeton, NJ 08540, 
(3) Metabolic Disease Research, Bristol-Myers Squibb Co, Princeton, NJ 08543, 
(4) Metabolic Disease Research, Bristol-Myers Squibb Co, Princeton NJ 08543, 
(5) Discovery Biology, Bristol-Myers Squibb Company, P.O. Box 4000, Princeton, 
NJ 08543-4000, (6) Discovery Chemistry, Bristol-Myers Squibb, P.O. Box 5400, 
Princeton, NJ 08543-5400  

Acetyl-CoA carboxylases (ACCs) are biotin-dependent enzymes that catalyze the 
carboxylation of acetyl-CoA to form malonyl-CoA, which plays an important role 
in the fatty acid synthesis and oxidation. Inhibition of ACC1 and ACC2, two 
isozymes of ACC, holds considerable potential for treating obesity and diabetes. 
In this poster, we will present the synthesis and SAR of three different chemical 
series as pan-ACC and ACC2-selective inhibitors.  
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SAR Networks: A novel SAR visualization software tool  

Aleksandra A. Mikosz, aleksandra@simulations-plus.com, David W. Miller, 
david@simulations-plus.com, and Walter S. Woltosz, walt@simulations-
plus.com, Simulations Plus, Inc, 42505 10th Street West, Lancaster, CA 93534, 
Fax: 661-723-5524  

We describe a novel software tool called SAR Networks for visualizing structure-
activity relationships within chemical data. Given a set of structures and 
measured activity values, this tool first identifies all “activity cliffs”: pairs of 
molecules with similar structures but significantly different activities, usually 
indications of molecular hot spots important for biological action. These pairs are 
then displayed graphically in a network of connected molecules, each connection 
indicating structural similarity. The y-axis position of each molecule is equal to its 
activity, and structural differences between molecules are highlighted, making it 
easy to see which modifications produce large biological effects. An intuitive 
interface lets chemists visualize, navigate and query the data to uncover 
important activity patterns and gain a detailed understanding of the SAR. We 
demonstrate the utility of SAR Networks using a set of HIV Integrase inhibitors, 
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emphasizing how it quickly identifies allowed and disallowed changes to a key 
molecular scaffold.  
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Ligand docking of propafenone derivatives into homology models of P-
glycoprotein  

Gerhard F. Ecker1, gerhard.f.ecker@univie.ac.at, Freya Klepsch1, 
freya.klepsch@univie.ac.at, Thomas Stockner2, thomas.stockner@arcs.ac.at, 
and Peter Chiba3, peter.chiba@meduniwien.ac.at. (1) Department of Medicinal 
Chemistry, University of Vienna, Althanstrasse 14, A-1090 Vienna, Austria, Fax: 
431-4277-9551, (2) Bioresources, Austrian Research Centers, Seibersdorf A-
2444, Austria, (3) Institute of Medical Chemistry, Medical University of Vienna, 
Waehringer Strasse 10, Vienna A-1090, Austria  

The human trans-membrane ABC-transporter P-glycoprotein (ABCB1) actively 
extrudes xenobiotics out of cells and thus is responsible for multiple drug 
resistance in tumor therapy and for low bioavailability and lack of brain 
permeation of drugs and drug candidates. ABCB1 consists of two pseudo 
symmetric transmembrane (TM) and nucleotide binding (NB) domains. Although 
the exact location of the drug binding site(s) is still unclear, mutagenesis and 
photoaffinity labeling studies showed that ligand binding takes place in the 
TMD:TMD interface.  

We constructed homology models of ABCB1 based on the bacterial ABC 
transporter SAV1866 of S. aureus and on the ABC transporter MsbA of V. 
cholera. Subsequently our in house library of propafenone-type inhibitors was 
docked into both homology models using FlexX and Glide. The results showed 
differences in ligand interactions especially with amino acid residues of the 
transmembrane helix 5, which has previously been reported to be important for 
ligand recognition.  

We acknowledge financial support by the Austrian Science Fund, grant F3502.  
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Biophysical hit validation by direct measurement of protein conformational 
change  

Mark Gostock1, mgostock@farfield-group.com, Jon Popplewell2, Gerry Ronan2, 
and Marcus Swann2. (1) US Sales, Farfield Scientific Inc, Radiant Hall, 4514 
Plummer Street, Pittsburgh, PA 15201, (2) R&D, Farfield Group, Farfield House, 
Electra Way, Crewe, United Kingdom  



Label free technologies are now commonplace within the drug discovery process 
with candidate selection either by affinity or kinetic response or a combination of 
both. High affinity however is no assurance of specificity towards the target's 
active site, and downstream biophysical characterization of the hit (hit validation) 
is invariably required before further optimization steps are justified.  

In this work we have used Dual Polarisation Interferometry, a label free 
interactions instrument, to directly measure the conformational change 
associated with small molecules binding to a kinase target. Comparison to the 
conformational response to an ATP analog (AMP) demonstrate that the response 
can clearly differentiate between binding at the ATP site and allosteric distortion 
of the target.  

As structure and structural change is measured from which kinetic data and 
equilibrium constants can be obtained, conformation may be trivially linked to 
function in a single set of high-content measurements. This allows the analyst to 
understand the mechanism of action of binders, and differentiate between 
specific and non-specific interactions, and candidates with differential binding 
modes. It is postulated that such conformational characterization of interactions 
could greatly narrow the ranks of candidates for lead optimization.  
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Biarylether quinoline sulfones are high affinity, potent liver X receptor 
agonists  

Ronald C. Bernotas1, Robert R. Singhaus Jr.2, David H. Kaufman2, John W. 
Ullrich3, ullricj@wyeth.com, Robert L. Morris3, Ray J. Unwalla1, Ponnal Nambi4, 
Elaine Quinet5, Anna Wilhelmsson6, Annika Goos-Nilsson6, Christopher Enroth6, 
and Jay Wrobel7. (1) Chemical Sciences, Wyeth Research, 500 Arcola Rd., 
Collegeville, PA 19426, (2) Chemical Sciences, Wyeth Pharmaceuticals, 500 
Arcola Road, Collegeville, PA 19426, (3) Chemical & Screening Sciences, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426, (4) Department of 
Cardiovascular and Metabolic Diseases, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426, (5) Department of Cardiovascular and Metabolic 
Diseases, Wyeth Pharmaceuticals, 500 Arcola Road, Collegeville, PA 19426, (6) 
Karo Bio AB, SE-141 57, Huddinge, Sweden, (7) Chemical Sciences, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426  

Liver X receptors (LXRs) are members of the nuclear receptor superfamily. LXRs 
are transcription factors that, upon activation, increase expression of several 
genes involved in the lipid and cholesterol homeostasis. Heterodimerization with 
retinoid X receptors (RXRs) is required before gene transcription is activated by 
either an LXR or an RXR agonist. The expression of several proteins involved in 
cholesterol efflux from cells, notably ABCA1 and ABCG1, is increased by LXR 



agonists. While the endogenous LXR ligands are oxysterols, the potential for 
LXR agonists to lower cholesterol levels has resulted in the search for synthetic 
LXR agonists as potential therapeutic agents. As part of a program to identify 
LXR agonists, we describe the incorporation of sulfones into a series of 
biarylether quinolines to give LXR ligands with excellent affinity and agonist 
activity. The synthesis, biological activity, and SAR of these quinolines will be 
described.  
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Discovery of CH4933468: An orally active androgen receptor pure 
antagonist  

Hitoshi Yoshino1, yoshinohts@chugai-pharm.co.jp, Haruhiko Sato1, Kazutaka 
Tachibana1, Takuya Shiraishi1, Mitsuaki Nakamura1, Masateru Ohta1, Hiromitsu 
Kawata1, Nobuyuki Ishikura1, Masahiro Nagamuta1, Etsuro Onuma1, Toshito 
Nakagawa1, Shinichi Arai1, Koo-Hyeon Ahn2, and Kyung-Yun Jung2. (1) 
Research division, Chugai Pharmaceutical Co., Ltd, 1-135, Komakado, Gotemba, 
Shizuoka, 412-8513, Japan, Fax: +81-550-87-5326, (2) C&C Research 
Laboratories, South Korea  

A series of 5,5-dimethylthiohydantoin derivatives were synthesized and 
evaluated for androgen receptor pure antagonistic activities for the treatment of 
hormone refractory prostate cancer. CH4933468 with a sulfonamide side chain 
not only exhibited antagonistic activity with no agonistic activity in reporter gene 
assay but also inhibited the growth of bicalutamide resistance cell line. This 
compound also exhibited oral antiandrogenic activity in mice.  
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Synthesis and SAR of novel nonsteroidal progesterone receptor 
antagonists based on a 4-aryl-phenylsulfonamide core  

Michael A. Marella1, Casey C. McComas1, Andrew Fensome1, Edward G. 
Melenski1, Ray Unwalla1, Jeffrey Cohen2, Thomas J. Berrodin2, Matthew R. 
Yudt2, Richard C. Winneker2, Eugene J. Trybulski1, and Jay Wrobel1. (1) 
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Chemical Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, 
(2) Musculoskeletal Therapies, Wyeth Research, 500 Arcola Road, Collegeville, 
PA 19426  

Novel 4-aryl-phenylsulfonamides were synthesized and evaluated as non-
steroidal progesterone receptor (PR) modulators. The structure activity 
relationships of 4-aryl-phenylsulfonamides were examined using the T47D cell 
alkaline phosphatase assay. A number of these compounds demonstrated good 
in vitro potency and selectivity at PR over other steroidal receptors such as 
glucocorticoid and androgen receptors (GR and AR). Selected compounds were 
then profiled in vivo where they demonstrated good pharmacokinetic profiles and 
showed activity in two models of PR activity.  
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Discovery of novel dihydro-9,10-ethano-anthracene carboxamides as 
glucocorticoid receptor modulators  

Lidia M. Doweyko1, lidia.doweyko@bms.com, Bingwei V. Yang1, 
bingwei.yang@bms.com, Wayne Vaccaro1, Arthur M. Doweyko2, 
arthur.doweyko@bms.com, Tram Huynh1, David Tortolani1, Steven G. Nadler3, 
Lorraine McKay3, John Somerville3, Deborah A. Holloway3, Sium Habte3, David 
Weinstein1, david.weinstein@bms.com, and Joel C. Barrish1. (1) Discovery 
Chemistry, Bristol-Myers Squibb Research & Development, P. O. Box 5400, 
Princeton, NJ 08543-5400, (2) CADD, Bristol-Myers Squibb Research & 
Development, P. O. Box 5400, Princeton, NJ 08543-5400, (3) Inflammation and 
Immunology Discovery, Bristol-Myers Squibb Research & Development, P. O. 
Box 5400, Princeton, NJ 08543-5400  

There is a strong medical need to develop GR (glucocorticoid receptor) agonists 
that maintain the desirable anti-inflammatory efficacy of glucocorticoids, such as 
prednisolone and dexamethasone, while limiting side effects. We describe the 
synthesis and SAR exploration of a novel series of glucocorticoid receptor 
modulators. Selected compounds from this series displayed a promising 
dissociation profile in discriminating between transrepression and transactivation 
activities. A hypothetical binding mode is provided which accounts for the 
induction of functional activity by a bridgehead methyl group.  
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Synthesis and biological activity of 4-(1,7-dimethyl-3,5-dioxo-11-oxa-4,9-
diaza-tricyclo[5.3.1.02,6]undec-4-yl)-2-trifluoromethyl-benzonitriles: Potent 
inhibitors of the androgen receptor  

Hai-Yun Xiao1, haiyun.xiao@bms.com, Aaron Balog1, Ricardo M. Attar1, Jing 
Chen1, Mary-Ellen Cvjic1, Janet Dell-John1, Gennaro Dito1, Davin J. FairFax2, 
Linda B. Fleming2, Jieping Geng1, Marco M. Gottardis1, Wen-Ching Han1, 
Christian L. Holst2, Robert Kramer1, Maria Jure-Kunkel1, Gregory S. Martin2, 
Andrew Nation1, Mary Obermeier1, Cheryl A. Rizzo1, Lana M. Rossiter2, Mark E. 
Salvati1, Liang Schweizer1, Thomas Spires Jr.1, Weifang Shan1, Ashvinikumar 
Gavai1, George Trainor1, and Gregory Vite1. (1) Research & Development, 
Bristol-Myers Squibb, RT 206 & Provinceline Rd, Princeton, NJ 08543, (2) 
Albany Molecular Research Inc, Albany, NY 12212  

Prostate cancer is the second leading cause of cancer related death in men in 
the United States. The androgen receptor (AR) is a transcription factor whose 
activity is essential for the development and maintenance of the prostate gland. 
The most common treatment for prostate tumors that recur to the first line 
treatment is androgen ablation. 4-(1,7-Dimethyl-3,5-dioxo-11-oxa-4,9-diaza-
tricyclo[5.3.1.02,6]undec-4-yl)-2-trifluoromethyl-benzonitriles have been found to 
be inhibitors of the androgen receptor. The synthesis and SAR of this class of 
compounds will be presented.  
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Synthesis and characterization of iodinated tetrahydroquinolines targeting 
the G protein-coupled estrogen receptor GPR30  

Ritwik Burai1, ritwik@nmsu.edu, Chinnasamy Ramesh1, ramesh@nmsu.edu, 
Megan K Dennis2, MDennis@salud.unm.edu, Tapan K Nayak2, 
tapann@gmail.com, Helen J Hathaway3, hhathaway@salud.unm.edu, Larry A 
Sklar4, lsklar@salud.unm.edu, Eric R Prossnitz3, eprossnitz@salud.unm.edu, 
and Jeffrey B Arterburn5, jarterbu@nmsu.edu. (1) Department of Chemistry and 
Biochemistry, New Mexico State University, MSC 3C, Las Cruces, NM 88003, (2) 
Department of Cell Biology and Physiology, School of Medicine, University of 
New Mexico Health Science Center, University of New Mexico, Albuquerque, NM 
87131, (3) Department of Cell Biology and Physiology, School of Medicine, 
University of New Mexico Health Science Center, University of New Mexico, 
MSC08 4750, 1 University of New Mexico, Albuquerque, NM 87131-0001, (4) 
Cancer Research and Treatment Center, Department of Pathology, School of 
Medicine, University of New Mexico, 1 University of New Mexico, Cancer 
Research Facility 200A, Albuquerque, NM 87131, (5) Department of Chemistry 



and Biochemistry, New Mexico State University, MSC 3C, P.O. Box 30001, Las 
Cruces, NM 88003  

The G protein-coupled estrogen receptor GPR30 mediates a variety of cellular 
signaling events including calcium mobilization, EGFR transactivation and gene 
regulation. GPR30 is expressed in normal human tissues including heart, brain 
and ovaries, and in several cancer cell lines. Recent studies of GPR30 
expression in human cancers suggest possible applications as a biomarker and 
target for diagnostic imaging. Similarities in the ligand specificity and overlapping 
cellular and physiological responses of GPR30 and the classical nuclear 
estrogen receptors (ERα/β) make the resolution of these individual receptors 
particularly challenging. Based on our recent development of selective GPR30 
agonists and antagonists, we have synthesized a series of iodinated 
tetrahydroquinoline derivatives as potential targeted imaging agents for GPR30. 
These synthetic compounds were evaluated in cell-based binding and functional 
assays to determine receptor binding characteristics and selectivity. Selected 
derivatives were radiolabeled with I-125 from the corresponding tri-n-
butylstannanes, and evaluated in a xenograft mouse model.  
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Discovery of 2,3-dihydroquinazolin-4-ones as novel TSHR agonists  

Wenwei Huang1, huangwe@mail.nih.gov, Susanne Neumann2, Steven A. Titus3, 
Gerd Krause4, Gunnar Kleinau4, Wei Zheng1, Noel T. Southall1, Bruce M. 
Raaka2, James Inglese1, Craig J. Thomas1, Marvin C. Gershengorn2, and 
Christopher P. Austin1. (1) NIH Chemical Genomics Center, National Human 
Genome Research Institute, NIH, 9800 Medical Center Dr, Rockville, MD 20850, 
(2) Clinical Endocrinology Branch, National Institute of Diabetes and Digestive 
and Kidney Diseases, Bethesda, MD 20892, (3) NIH Chemical Genomics Center, 
National Human Genome Research Institute, NIH, 9800 Medical Center Drive, 
MSC 3370, Bethesda, MD 20892-3370, (4) Leibniz-Institut für Molekulare 
Pharmakologie, Berlin, Germany  

Thyroid-stimulating hormone receptor (TSHR) belongs to the glycoprotein 
hormone receptor subfamily of 7-transmembrane spanning receptors. The TSH 
receptor is mainly expressed in thyroid follicular cells and regulates their growth 
and function. Small molecule TSHR agonists may have therapeutic potential as 
drugs to replace recombinant TSH in the diagnostic screen for thyroid cancer. 
We recently discovered a series of 2,3-dihydroquinazolin-4-ones agonists of the 
TSH receptor. In this presentation, we will describe the discovery, synthesis, and 
preliminary structure-activity relationship of the series.  
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17-Benzimidazolylmethyl-4-azasteroids as selective androgen receptor 
modulators  

William P. Dankulich1, Helen J. Mitchell1, Thomayant Prueksaritanont2, Azriel 
Schmidt3, Robert L. Vogel3, Chang Bai3, Sheila McElwee-Witmer3, Fang Chen3, 
Hai Zhuan Zhang3, Chih-Tai Leu3, Donald B. Kimmel3, Brenda Pennypacker3, 
Angela Scafonas3, Sharon Adamski3, George D. Hartman4, and Robert S. 
Meissner1. (1) Department of Medicinal Chemistry, Merck Research 
Laboratories, 770 Sumneytown Pike, West Point, PA 19486, Fax: NA, (2) 
Department of Drug Metabolism, Merck & Co., Inc, 770 Sumneytown Pike, West 
Point, PA 19486, (3) Department of Molecular Endocrinology, Merck Research 
Laboratories, P O Box 4, West Point, PA 19486, (4) Department of Medicinal 
Chemistry, Merck Research Labs, 770 Sumneytown Pike, West Point, PA 19486  

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-benzimidazolylmethyl-4-azasteroids were developed. By 
evaluating SAR in our transactivation assays, we were able to produce 
compounds that demonstrated osteoanabolism in our OVX rat model.  

 
MEDI 166  

Identification of potent small molecule inhibitors of farnesoid X receptor 
using Encoded Library Technology  

Aaron R. Coffin, aaron.r.coffin@gsk.com, Discovery Medicinal Chemistry, 
GlaxoSmithKline, 830 Winter St, Waltham, MA 02451, Gang Yao, Cynthia Chiu, 
GlaxoSmithKline, Christopher Arico-Muendel, Discovery Medicinal Chemistry, 
GlaxoSmithKline, 830 Winter Street, Waltham, MA 02451, and Katrina L. Creech, 
Department of Molecular Endocrinology, Glaxo Wellcome Research and 
Development, Research Triangle Park, NC 27709  

Nuclear receptors comprise an important target class in drug discovery that have 
received an increased amount of attention in recent years. The nuclear receptor 
Farnesoid X Rreceptor (FXR) belongs to the metabolic subfamily of nuclear 
receptors and has been shown to participate in cholesterol and bile acid 
homeostasis, making it an attractive therapeutic target to address liver and 
metabolic diseases. , Encoded Library Technology (ELT), a novel method for 
drug discovery developed within GSK, was employed to identify FXR binders by 



affinity selection. Analysis of the selection experiment yielded two novel classes 
of FXR antagonists with potency in the 100 nM range. SAR trends will be 
discussed in the context of the selection data  
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Discovery and SAR of BMS-759509, a potent PPAR alpha selective dual 
agonist  

Yan Shi1, yan.shi@bms.com, Ying Wang2, Jun Li3, jun.li@bms.com, Lawrence J. 
Kennedy1, Shiwei Tao1, Hao Zhang4, hao.zhang@bms.com, Andres Hernandez5, 
Sean Chen4, Sean.Chen@bms.com, Zhi Lai4, Xiang-Yang Ye1, Stephanine 
Chen5, Kenneth Locke6, Kevin M. O'Malley7, Litao Zhang6, Raiajit Srivastava8, 
Bowman Miao8, Daniel S. Meyers8, Debra Search8, Denise Grimm8, Rongan 
Zhang8, Thomas Harrity8, Lori K. Kunselman8, Michael Cap8, Jodi Muckelbauer9, 
Chiehying Chang9, Stanley Krystek Jr.10, stanley.krystek@bms.com, Oi Wang9, 
Aberra Fura9, Vinayak Hosagrahara9, Lisa Zhang9, Pathanjali Kadiyala9, Carrie 
Xu9, Ranjan Mukherjee8, Peter T. Cheng5, peter.t.cheng@bms.com, and Joseph 
A. Tino11, Joseph.Tino@bms.com. (1) Discovery Chemistry, Bristol-Myers Squibb 
Pharmaceutical Research and Development, P. O. Box 5400, Princeton, NJ 
08543-5400, (2) Discovery Chemistry, Bristol-Myers Squibb Pharmaceutical 
Research and Development, (3) Discovery Chemistry, Bristol-Myers Squibb 
Pharmaceutical Research and Development, P. O. Box 5400, Bldg 13, Princeton, 
NJ 08543-5400, (4) Discovery Chemistry, Bristol-Myers Squibb Pharmaceutical 
Research and Development, PO Box 5400, Princeton, NJ 08543-5400, (5) 
Discovery Chemistry, Bristol-Myers Squibb Pharmaceutical Research and 
Development, P.O. Box 5400, Princeton, NJ 08543-5400, (6) Lead Evaluation, 
Bristol-Myers Squibb Research and Development, P.O. Box 5400, Princeton, NJ 
08543, (7) Lead Evaluation, Bristol-Myers Squibb Research and Development, P. 
O. Box 5400, Princeton, NJ 08543-5400, (8) Department of Biology, Bristol-
Myers Squibb, P. O. Box 5400, Princeton, NJ 08543-5400, (9) Bristol-Myers 
Squibb, P. O. Box 5400, Princeton, NJ 08543-5400, (10) Bristol-Myers Squibb, 
Princeton, NJ 08543-5400, (11) Discovery Chemistry, Bristol-Myers Squibb 
Pharmaceutical Research and Development, P. O. Box 4000, Princeton, NJ 
08543-4000  

Elevated circulating levels of triglycerides (TG) and low circulating levels of high-
density lipoprotein cholesterol (HDLc) are independent risk factors for coronary 
artery disease (CAD). The peroxisome proliferator activated receptors 
PPAR&alpha, PPAR&gamma, and PPAR&delta are ligand-activated transcription 
factors that play key roles in lipid homeostasis. The currently marketed fibrate 
drugs raise HDLc and lower TG in part through their activity as PPAR&alpha 
agonists; however, the low potency of these drugs may limit their efficacy; and 
fibrates have not been successful in the treatment of diabetes. The 
thiazolidinedione class of antidiabetic drugs (e.g. rosiglitazone) improve insulin 



sensitivity and lower glucose in type 2 diabetic patients through their activity as 
PPAR&gamma agonists; however, they have minimal effects on lipids, and are 
often associated with edema and weight gain. A potent, predominantly 
PPAR&alpha selective dual (&alpha/&gamma) agonist may be an effective agent 
for treating dyslipidemia/atherosclerosis with accompanying anti-diabetic effects 
but with decreased risk of edema/weight gain. In this poster, we present a series 
of potent and predominantly PPAR&alpha (~20-fold) selective dual 
(&alpha/&gamma) agonists derived from the oxybenzylglycine chemotype 
exemplified by muraglitazar. Through judicious variation of R1-R4 substituents, a 
wide range of selectivity (PPAR&alpha vs. PPAR&gamma) can be achieved. 
SAR (structure-activity relationship) studies led to the discovery of BMS-759509 
as a potent and moderate PPAR&alpha selective dual agonist, whose in vivo 
pharmacology as well as ADME profile will be discussed in detail.  
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Development of a novel benzoic acid based series of selective PPARα 
partial agonists  

Scott W. Bagley1, scott.w.bagley@pfizer.com, Cheryl M Hayward1, 
cheryl.m.hayward@pfizer.com, William A. Hada1, Omar L. Francone2, Charles 
Aldinger2, Lori Royer2, Kimberly Stevens2, and Christopher D. Kane2. (1) 
Cardiovascular and Metabolic Diseases, Medicinal Chemistry, Pfizer Global 
Research and Development, Eastern Point Road, Groton, CT 06340, (2) 
Cardiovascular and Metabolic Diseases, Discovery Biology, Pfizer Global 
Research and Development, Eastern Point Road, Groton, CT 06340  

A novel series of PPARα agonists containing a benzoic acid replacement for the 
traditional fibrate dimethyl phenoxyacetic acid head group has been developed. 
The synthesis and in vitro/in vivo activity of these potent and selective partial 
agonists will be discussed along with SAR studies of acid bioisosteres, lipophilic 
tails and modifications of the aryl piperidine core.  
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New benzodiazepine-related agents to treat neuropathic pain  

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1284859&Hash=1f612a57fd7fa61fa9fab92e53203e9d
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Chitra R. Edwankar, csawant@uwm.edu, Department of Chemistry and 
Biochemistry, University of Wisconsin-Milwaukee, 3210 N. Cramer St., 
Milwaukee, Milwaukee, WI 53211, Rahul V. Edwankar, edwankar@uwm.edu, 
Department of Chemistry and Biochemistry, University of Wisconsin-Milwaukee, 
3210 N. Cramer St., Milwaukee, WI 53211, Hanns Zeilhofer, 
zeilhofer@pharma.uzh.ch, Institute of Pharmaceutical Sciences, ETH, Zurich, 
Institute of Pharmacology and Toxicology, University of Zurich, 
Winterthurestrasse 190, CH-8057, Zurich, Switzerland, James P. Stables, 
Epilepsy Branch, National Institute of Neurological Disorders and Stroke, NIH, 
6001 Executive Boulevard, Suite 2106, Rockville, MD 20852, Bryan L. Roth, 
bryan_roth@med.unc.edu, National Institute of Mental Health Psychoactive Drug 
Screening Program and Department of Pharmacology, University of North 
Carolina at Chapel Hill, 8032 Burnett-Womack, CB # 7365, Chapel Hill, NC 
27599, Roman Furtmüller, roman.furtmueller@meduniwien.ac.at, Center for 
Brain Research, Medical University Vienna, A-1090 Vienna, Austria, Werner 
Sieghart, werner.sieghart@meduniwien.ac.at, Brain Research Institute, Medical 
University, Vienna, A-1090 Vienna, Austria, and James M. Cook, Dept. of 
Chemistry, University of Wisonsin-Milwaukee, Milwaukee, WI 53201  

In the field of GABAA receptor ligands a lot of work is being carried out to develop 
ligands which retain the anxiolytic efficacy of the classical non-selective 
benzodiazepine with fewer side effects. This can be achieved by selective or 
preferential affinity or efficacy of receptor activation at α2 and/or α3 GABAA 
receptors. In our studies we have found analgesic effects of α2 and α3 GABAA 
subtype selective benzodiazepine ligands 1-3 in the chronic constriction injury 
(CCI) model of neuropathic pain. Our results indicate that all the three subtype-
selective benzodiazepine site ligands exert significant analgesic effect against 
neuropathic pain.  
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Discovery of potent and selective EP4 receptor antagonists for treating 
inflammatory pain  

Yongxin Han, yongxin_han@merck.com, Department of Medicinal Chemistry, 
Merck Frosst Centre for Therapeutic Research, 16711 TransCanada Highway, 
Kirkland, QC H9H 3L1, Canada  

PGE2 is the principle proinflammatory prostanoid implicated in the pathogenesis 
of a number of diseases such as pain, fever, arthritis and cancer. Inhibition of 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1293784&Hash=a0be5d2becaa77f43dae53c7b8123b84


PGE2 production by NSAIDs and Coxibs relieves arthritis symptoms, and thus is 
the basis of wide spread uses of these drugs as analgesics. The therapeutic 
utilities of these drugs are limited by their potential to cause CV AEs. PGE2 
exerts its biological effects through four subtype EP receptors, EP1-4. McCoy 
and coworkers demonstrated that PGE2 exerted its effect in chronic inflammation 
predominantly through the EP4 receptor, suggesting that EP4 antagonism is a 
valid strategy for treating inflammation. It is plausible that a selective EP4 
antagonist may ameliorate symptoms of chronic inflammation without the 
potential CV side effects since it does not interfere with the biosynthesis of any 
prostanoids including prostacyclin and thromboxanes. This presentation will 
highlight the development of several series of highly potent and selective EP4 
antagonists, and the potential of these compounds for treating inflammatory pain.  
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Enantioseparation and enantiopurity assignment of chiral 
phosphonocarboxylate RGGT inhibitors  

Katarzyna M. Blazewska1, blazewsk@usc.edu, Charles E. McKenna2, Boris A. 
Kashemirov2, and Frank H Ebetino3. (1) Department of Chemistry, University of 
Southern California, Los Angeles, CA 90089, (2) Department of Chemistry, 
University of Southern California, Los Angeles, CA 90089-0744, (3) Procter and 
Gamble Pharmaceuticals, Mason, OH 45040  

3-(3-Pyridyl)-2-hydroxy-2-phosphonopropanoic acid (3-PEHPC, 1), the 
phosphonocarboxylate (PC) analogue of the anti-osteoporotic bisphosphonate 
drug risedronate, reduces the resorptive activity of osteoclasts by inhibiting Rab 
geranylgeranyl transferase (RGGT), thereby selectively preventing prenylation of 
Rab proteins. Recently 2-hydroxy-3-imidazo[1,2-a]pyridin-3-yl-2-
phosphonopropionic acid (3-IPEHPC, 2), the PC analogue of the bisphosphonate 
minodronate, was synthesized and resolved into its enantiomers ((+)-2-E1, (-)-2-
E2) by chiral HPLC; (+)-2-E1 (>98% ee) was >25x more potent than racemic 1.1 
The enantiopurity of the stereoisomers of 1 and 2 can be determined in aqueous 
solution by 31P NMR using cyclodextrin as a chiral complexing reagent. The 
stoichiometry and pH dependence of the complex formation was investigated. 
The applicability of the method to other chiral PC analogues will be discussed. 
References: R. A. Baron, R. Tavare, A. C. Figueiredo, K. M. Błazewska, B. A. 
Kashemirov, C. E. McKenna, F. H. Ebetino, A. Taylor, M. J. Rogers, F. P. Coxon, 
M. C. Seabra J. Biol. Chem. 2009, 284, 6861.  
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Spherical silica shows increased loading capacity compared to irregular 
silica in MPLC  



Jack E. Silver, jsilver@teledyne.com, Ellen Bilger, Timothy R. Crea, and Ruth 
Pipes, Teledyne Isco, 4700 Superior Street, Lincoln, NE 68504, Fax: 402-465-
3091  

The use of spherical silica gel for purifying compounds with medium pressure 
liquid chromatography has several advantages compared to irregular silica. One 
advantage is in increase in loading capacity compared to silica of the same 
particle size range.  

The increased loading capacity leads to fewer runs required to purify compounds 
with consequent time and solvent savings. 
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Novel 2- and 4-substituted 1H-Imidazo[4,5-c]quinolin-4-amine derivatives as 
allosteric modulators of the A3 adenosine receptor  

Sonia De Castro1, soniadecastro@gmail.com, Yoonkyung Kim2, Zhan-Guo 
Gao2, Adriaan P. Ijzerman3, and Kenneth A. Jacobson4, kajacobs@helix.nih.gov. 
(1) NIDDK, NIH, 8 Center Dr. Bldg8A, Bethesda, MD 20892, (2) NIDDK, NIH, 8 
Center Dr. Bldg 8A, Bethesda, MD 20892, (3) Leiden/Amsterdam Center for Drug 
Res, Leiden Univ, Leiden, Netherlands, (4) MSC 0810, National Institutes of 
Health, Building 8A, Room B1A-17, 8 Center Drive, Bethesda, MD 20892  

A series of 1H-imidazo-[4,5-c]quinolin-4-amine derivatives has been synthesized 
as positive allosteric modulators of the human A3AR, which has antiischemic, 
antiinflammatory and anticancer effects. 4-Arylamino and 2-cycloalkyl 
modifications were made. The compounds were tested in both radioligand 
binding assays and a functional assay based on the G-protein binding of 
[35S]GTPγS. Substitution with a 4-(3,5-dichlorophenylamino) or a 2-(1-
adamantyl) group approximately doubled the maximal agonist efficacy, with 
minimal inhibition of orthosteric AR binding. 4-Tetrahydropyran substitution at the 
2 position abolished allosteric enhancement but preserved inhibition of othosteric 
binding. Introduction of nitrogen in the six-membered ring at the 2 position 
reduced the allosteric enhancement, and an acyl derivative was weak negative 
enhancer  

Thus, the allosteric enhancing and orthosteric inhibitory effects at the A3AR in 
this series are structurally separable. These biological results suggest that it will 
be possible to design additional derivatives with enhanced positive or negative 
allosteric activity at this receptor and improved selectivity.  
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Functionalized congeners of A3 adenosine receptor-selective nucleosides  

Dilip K. Tosh, toshd@niddk.nih.gov, Molecular Recognition Section, NIDDK, 
NIH, National Institute of Diabetes and Digestive and Kidney Diseases, 
Bethesda, MD 20892, Fax: 301-480-8422, Moshe Chinn, 
chinnmoshe@niddk.nih.gov, Molecular Recognition Section, National Institute of 
Health, National Institute of Diabetes and Digestive and Kidney Diseases, 
Bethesda, MD 20892, Andrei A. Ivanov, andrei.aivanov@yahoo.com, Molecular 
Recognition Section, NIDDK, NIH, Bethesda, MD 20892-0810, Zhan-Guo Gao, 
ZhanguoG@intra.niddk.nih.gov, NIDDK, NIH, Bethesda, MD 20892, and Kenneth 
A. Jacobson, NIDDK, National Institutes of Health, Bethesda MD 20892-081  

(N)-Methanocarba nucleosides containing bicyclo[3.1.0]hexane replacement of 
the ribose ring previously demonstrated selectivity as A3 adenosine receptor 
(AR) agonists (5'S-uronamides) or antagonists (5'S-truncated). Here, these two 
series were modified in parallel at the adenine C2 position. N6-3-Chlorobenzyl 
5'S-uronamides derivatives with functionalized 2-alkynyl chains of varying length 
terminating in reactive carboxylate, ester, or amine group were full, potent A3AR 
agonists. Flexibility of chain substitution allowed the conjugation with fluorescent 
Cy5 dye and biotin, which were predicted by homology modeling to be at the 
A3AR extracellular regions. Corresponding L-nucleosides were nearly inactive in 
AR binding. In the 5'S-truncated nucleoside series, 2-H and 2-F analogues were 
less potent at A3AR than 2-Cl, functional efficacy in adenylate cyclase inhibition 
varied, and elongation of C2-functionalized chain greatly reduced affinity. SAR 
parallels between the two series lost stringency at distal positions. The most 
potent and selective novel compounds were amine congener 15 and truncated 
partial agonist 23.  
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Targets of a small-molecule transcriptional activation domain  

Caleb A. Bates, cabates@umich.edu, Department of Medicinal Chemistry, 
University of Michigan, 930 N. University, Ann Arbor, MI 48109-1055, Sara J. 
Buhrlage, buhrlage@broad.mit.edu, Chemical Biology Platform, Broad Institute, 
Cambridge, MA, and Anna K. Mapp, amapp@umich.edu, Department of 
Chemistry, University of Michigan, 930 N University, Ann Arbor, MI 48109-1055  

Precise regulation of transcription is essential for normal cellular function. 
Transcriptional activators are key elements in regulating this process. Natural 
transcriptional activation domains (TADs), when bound to DNA, are responsible 
for forming interactions with target coactivator proteins, recruiting them to DNA 
resulting in upregulation of gene expression. Our lab has developed a small-
molecule isoxazoldine TAD (iTAD 1) that is able to upregulate transcription of a 
reporter gene in cells when tethered to a DNA-binding domain (DBD). To 



determine the mechanism by which iTAD 1 upregulates transcription, 
photocrosslinking and NMR studies were conducted. This investigation has 
shown that iTAD 1 binds to the CREB binding protein (CBP), a known target of 
many natural TADs, and furthermore, that iTAD 1 binds the MLL/Jun/Tat/Tax site 
within the KIX domain of CBP. This detailed binding picture provides molecular-
level details about the iTAD-CBP interaction and will be used to design additional 
small-molecules that modulate transcription.  
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Synthetic approach toward a tetraaldehyde containing a PAMAM backbone: 
A novel dendrimeric reagent for oligomerization of crosslinked hemoglobin  

Hongyi Cai, hongyi1@umbc.edu, Laboratory for Drug Design and Synthesis, 
Department of Chemistry & Biochemistry, University of Maryland,Baltimore 
County (UMBC), 1000 Hilltop Circle, Baltimore, MD 21250, Fax: 410-455-1148, 
and Ramachandra S. Hosmane, hosmane@umbc.edu, Laboratory for Drug 
Design and Synthesis, Department of Chemistry & Biochemistry, University of 
Maryland, Baltimore County (UMBC), 1000 Hilltop Circle, Baltimore, MD 21250  

Our lab is involved in developing blood substitutes based on cell-free hemoglobin 
(Hb). This has two major problems including its short retention time in circulation 
and its high oxygen affinity. The problem of oxygen affinity was solved by 
intramolecular Hb cross-linking with the reagent m-BCCEP. However, since the 
modified Hb is still relatively small as compared with an intact red blood cell, it 
suffers from facile filtration through the endothelium lining and reaction with 
vasorelaxant nitric oxide (NO), thus elevating the blood pressure. Our goal is to 
increase the size of modified Hb via oligomerization of the cross-linked Hb using 
a dendrimeric organic reagent. We report herein the synthesis, properties and 
reactions of a prototypical dendrimeric reagent (1) that has four reactive 
aldehydic groups at the terminal positions. The reagent has the potential to effect 
covalent linkage of two, three or four Hb molecules using these aldehydic groups.  
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Amidine derived inhibitors of acid sensing ion channel 3 (ASIC3)  

Scott D. Kuduk1, scott_d_kuduk@merck.com, Ronald K. Chang2, Christina Ng 
Di Marco2, Jenny Wai2, Victoria Cofre2, Robert M. DiPardo3, Sean P. Cook4, 
Matthew J. Cato4, Aneta Jovanovska4, Mark O. Urban4, Michael Leitl4, Stefanie 
A. Kane4, and Mark T. Bilodeau2. (1) Department of Medicinal Chemistry, Merck 
& Co., Inc, WP14-3, PO Box 4, Sumneytown Pike, West Point, PA 19486, Fax: 
215-652-3971, (2) Department of Medicinal Chemistry, Merck & Co., Inc, WP14-
3, Sumneytown Pike, Post Office Box 4, West Point, PA 19486, (3) Department 



of Medicinal Chemistry, Merck & Co., Inc, Sumneytwon Pike, Post Office Box 4, 
West Point, PA 19486, (4) Department of Pain Research, Merck & Co., Inc, 
Sumneytwon Pike, Post Office Box 4, West Point, PA 19486  

The quest for novel treatments for chronic pain and inflammation continues to be 
an area of intense research. Under conditions of acidosis, tissue damage can 
often result leading to acute or chronic pain. A number of receptors and ion 
channels expressed in neurons have been shown to be modulated by protons. 
Among them, the acid-sensing ion channel-3 (ASIC3) is representative of a 
proton-gated subgroup of degenerin/epithelial Na+ cation channel family. There 
is substantial evidence that ASIC3 serves as a pH sensor playing an important 
role in conveying the pain sensation resulting from tissue acidosis. Accordingly, 
small molecule inhibitors of the ASIC3 channels are of considerable interest to 
study the physiological role of ASIC3. This paper describes the SAR study on an 
amidine derived lead structure in effort to identify potent blockers to advance the 
therapeutic evaluation of this target class.  
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Development of inhibitors of the Yersinia pestis protein tyrosine 
phosphatase, YopH: Application of substrate activity screening  

Medhanit Bahta, bahtam@mail.nih.gov, Laboratory of Medicinal Chemistry, 
National Cancer Institute/ NIH, 376 Boyles Street, Frederick, MD 21702  

Yersinia is a genus of bacteria that are the causative agents in Bubonic Plague. 
Yersinia pestis is of interest, since it is recognized as a potential bioterrorism 
weapon of mass destruction. Pathogenicity involves the virulence protein “YopH”, 
a highly active protein tyrosine phosphatase (PTP). Development of YopH 
inhibitors may be one approach to anti-plague therapeutics. Discovery of PTP 
inhibitors is traditionally hampered by a high incidence of “false positives” by 
promiscuous mechanisms and does not represent valid leads. To eliminate 
promiscuous inhibition, we are utilizing “substrate activity screening” (SAS) to 
identify optimal low molecular weight YopH substrates that can be converted to 
inhibitors through chemical modification. Our application of SAS is unique in its 
use of nitrophenylphosphate - based substrates, which allows a direct 
colorimetric determination of phosphoryl hydrolysis. Once identified, optimized 
substrates are being converted to inhibitors by direct replacement of the 
phosphate ester group with non-hydrolyzable phosphoryl mimetics.  
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SiliaBond TMA acetate: A new strong anion exchange sorbent and its 
applications in SPE format  



Nathalie Huther, nathaliehuther@silicycle.com, François Béland, Steeves 
Potvin, and Lynda Tremblay, lyndatremblay@silicycle.com, SiliCycle Inc, 2500, 
Parc-Technologique Blvd, Quebec City, QC G1P 4S6, Canada  

Strong anion exchangers (SAX) have been widely used in both chromatography 
and ion exchange SPE, in particular to selectively bind acidic drugs and/or 
analytes.  

Most commercially available silica-based strong anion exchange sorbents are 
produced with a chloride counter ion; however this type of high selectivity counter 
ion has shown limited retention of acidic drugs when compared with lower 
selectivity counter ions such as acetate. Therefore, users traditionally perform the 
exchange of the chloride counter ion prior to sample loading. This process can 
be time consuming and may not have allowed total exchange.  

SiliaBond TMA Acetate is a strong anion exchange sorbent with a low selectivity 
acetate counter ion already in place.  

We will show the effectiveness of this new SAX in the recovery of acidic 
compounds using SPE formats.  
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SiliaBond carbonate: A basic tool for organic synthesis  

Nathalie Huther1, nathaliehuther@silicycle.com, François Béland1, Geneviève 
Gingras1, Michel Morin2, mmorin@silicycle.com, Olivier Marion1, and Lynda 
Tremblay1, lyndatremblay@silicycle.com. (1) SiliCycle Inc, 2500, Parc-
Technologique Blvd, Quebec City, QC G1P 4S6, Canada, (2) SiliCycle inc, 2500, 
Parc-Technologique Blvd, Quebec City, QC G1P 4S6, Canada  

Solid-supported ammonium carbonates have been traditionally used as 
quaternary anion-exchangers for quenching, neutralizing and desalting organic 
mixtures. Their applications are widely known and the various forms of those 
products are used in a large number of settings going from drug discovery up to 
manufacturing.  

SiliaBond Carbonate is the silica-bound equivalent of tetramethylammonium 
carbonate and we will demonstrate the effectiveness and the versatility of this 
silica-based product by using it in traditional applications, as mentioned above, 
but also show its versatility by reporting its use as a scavenger for organic 
compounds or as a base.  
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Comparative PET imaging and phototherapeutic activity of "Ring-D" vs. 
"Ring-B" reduced chlorins derived from chlorophyll-a and 
bacteriochlorophyll-a  

Yanfang Wang1, Penny Joshi1, Chao Liu1, Mahabeer P Dobhal1, Yihui Chen1, 
Joseph R Missert1, Munawwar Sajjad2, and Ravindra K Pandey1, 
Ravindra.Pandey@RoswellPark.org. (1) Department of Cell Stress Biology, 
Roswell Park Cancer Institute, PDT center, Elm and Carlton Streets, Buffalo, NY 
14263, Fax: 716-845-2336, (2) Department of Nuclear Medicine, SUNY, Buffalo, 
NY 14214  

In our attempt to develop a single agent for tumor imaging and phototherapy 
(bifunctional agent) a series of isomeric chlorins bearing a m-iodobenzyloxyethyl 
group at position-3 and -8 of the tetrapyrrolic system with variable lipophilicity 
were synthesized. Most of these photosensitizers showed significant in vitro and 
in vivo efficacy. To investigate the utility of these compounds in PET imaging, the 
iodinated photosensitizers were converted into the corresponding 124I-labeled 
analogs. Among the compounds evaluated, compared to ring-B reduced chlorins, 
the ring-D isomers showed enhanced imaging and photosensitizing (PDT) 
efficacy. As expected, the overall lipophilicity of the photosensitizers made a 
significant impact in tumor-imaging and anti-tumor activity. The synthesis, 
comparative photophysical characteristics, in vitro/in vivo anti-tumor activity and 
the tumor-imaging potential/in vivo biodistribution (BALB/c mice bearing Colon26 
tumors) of the lead compound with 18F-FDG, a clinically approved PET imaging 
agent will be presented.  
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N1-Substituted indazole-3-carboxamides as novel inhibitors of poly(ADP-
ribose)polymerase-1 (PARP-1)  

Maulik R. Patel1, malkpatel@yahoo.com, Shridhar Kulkarni2, 
kshridhar_3@yahoo.co.in, Maria Pino1, Blase Billack1, and Tanaji T. Talele1, 
talelet@stjohns.edu. (1) Department of Pharmaceutical Sciences, College of 
Pharmacy & Allied Health Professions, St. John's University, 8000 Utopia 
Parkway, Jamaica, NY 11439, (2) Department of Pharmaceutical Sciences, St. 
John's University, 8000 Utopia Parkway, Jamaica, NY 11439  
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The present work describes the design, synthesis, in vitro biological activity 
evaluation, molecular docking and structure-activity relationships of a group of 
novel N1-substituted indazole-3-carboxamide derivatives with varying degrees of 
PARP-1 inhibitory activity. The use of a structure-based design strategy that 
started from weakly active unsubstituted indazole-3-carboxamide led to 
compounds 14 (IC50 = 34 µM) and 25 (IC50 = 7 µM) possessing moderate and 
high inhibitory activities, respectively. A potent PARP-1 inhibitory activity was 
attained by introducing a three carbon linker between 1H-indazole-3-
carboxamide and selected heterocycles.  
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Semisynthetic efforts toward simocyclinone D8 and evaluation of 
preliminary SAR  

Keith C. Ellis1, kcellis@vcu.edu, Lauren M. Gaskell1, Cory J. Bottone1, and 
Hiroshi Hiasa2. (1) Department of Medicinal Chemistry, Virginia Commonwealth 
University, School of Pharmacy, 800 East Leigh Street, Richmond, VA 23219, (2) 
Department of Pharmacology, University of Minnesota Medical School, 6-120 
Jackson Hall, 321 Church St SE, Minneapolis, MN 55455  

The natural product simocyclinone D8 displays a new mechanism of inhibition 
against type-II topoisomerases.  Type-II topoisomerase enzymes are validated 
targets for both antibacterial (DNA gyrase) and anti-cancer (human topoII) 
therapy.  Current topoisomerase inhibitors, including doxorubicin and etoposide, 
act by trapping the DNA-enzyme complex, interrupting DNA synthesis and 
inducing cell death.  Simocyclinone D8 inhibits type-II topoisomerases by 
preventing DNA binding to the enzyme.  This new mechanism of inhibition should 
be beneficial therapeutically because it avoids the side effects caused by DNA 
damage while still inhibiting the enzyme.  

In order to develop more potent compounds, we are exploring the structure-
activity relationship of simocyclinone D8.  The natural product has been 
produced by fermentation from the bacteria S. antibioticus Tu6040, isolated, and 
purified on gram scale.  Preliminary studies into the relay synthesis and the 
preparation of derivatives by semi-synthesis to probe the structure-activity 
relationship of this new topoisomerase inhibitor will be reported.  
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Preparation of charge-conserving reagents for immunoassay diagnostics  

Brian M. Bax1, Brian.Bax@Abbott.com, Richard J. Himmelsbach2, Jeffrey A. 
Moore3, Glamarie Burgos1, Joseph J. Munoz1, and Mark R. Pope1. (1) Abbott 
Diagnostics Division, Abbott Laboratories, 100 Abbott Park Road, Abbott Park, IL 
60064, Fax: 847-938-5188, (2) Abbott Diagnostics Division, Abbott Laboratories, 
100 Abbott Park, Abbott Park 60064, (3) Abbott Diagnostics Division, Abbott 
Laboratories, 100 Abbott Park Road, Abbott Park, IL 6006  

In immunoassay diagnostics one common bioconjugation process involves the 
covalent attachment of small fluorescent/chemiluminescent labels to an antigen 
or antibody of interest via free amino functionalities on the target. Covalent 
attachment of these labels to a biologic of interest can modify the pI of the 
biologic and alter its subsequent performance in an assay. Furthermore, the pI as 
well as performance can vary with higher incorporation ratios (IR) of the label on 
the biologic. Charge-conserving reagents are a class of reagents that don't alter 
the pI of biologics post-conjugation. We investigated a class of acridinium, 
charge-conserving reagents suitable for conjugation to antibodies/antigens of 
interest. Conjugates of commercially-available anti-TnI(M06)mAb and its 
derivatives with a charge-conserving label were prepared and compared to 
conjugates containing acridinium labels that do modify the pI of the conjugate. 
These findings and trends were observed by isoelectric focusing.  
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New chemical transformations and unusual degradation of sodium warfarin 
(Coumadin®)  

Z. G. Huang1, Rui Liu2, Li Zhang2, Chaoying Ni2, cni@udel.edu, and Harry Li3, 
harry@wilmingtonpharmatech.com. (1) Department of Materials Science and 
Engineering, University of Delaware, Newark, DE 19716, Fax: 302-261-7000, (2) 
Department of Materials Science and Engineering, University of Delaware, 201 
DuPont Hall, Newark, DE 19716, (3) Wilmington PharmaTech Co, One 
Innovation Way, Newark, DE 19711  

The effectiveness of sodium warfarin (Coumadin®*) is known to be complicated 
by its reactivity and metabolic pathways. While the chemical structure of warfarin 
is seemly simple, we believe that it exist in various cyclolized forms from both its 
R and S enantiomers. A series of experiments were designed to trap these forms 
were performed. Simply treated sodium warfarin leads to stereoselective 
cyclolized compound other simple O-acetylation of its hydroxyl group. An 
intramolecular condensation with multiple acylation was also observed. On the 
other hand, treatment of sodium warfarin with fluorination agent leads to the 
formation of a stereoselective 2-fluoro-dihydro-pyran along with the cyclolized 



dehydration product. All structures from these transformations were confirmed 
unambiguously by single crystal X-ray analysis.  

*Coumadin is a registered trademark of Bristol Myers Squibb.  
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Enhanced potency of nucleotide-dendrimer conjugates as agonists of the 
P2Y14 receptor: Multivalent effect in G protein-coupled receptor 
recognition  

Arijit Das1, dasarijit@niddk.nih.gov, Yixing Zhou2, Rhonda L Carter2, T. Kendall 
Harden2, and Kenneth A. Jacobson3, kajacobs@helix.nih.gov. (1) Laboratory of 
Bioorganic Chemistry, National Institute of Diabetes and Digestive and Kidney 
Diseases, National Institutes of Health, 9000 Rockville Pike, Bldg-8A, Bethesda, 
MD 20892, (2) Department of Pharmacology, University of North Carolina School 
of Medicine, Chapel Hill, NC 27599, (3) Laboratory of Bioorganic Chemistry, 
National Institute of Diabetes and Digestive and Kidney Diseases, National 
Institutes of Health, Bethesda, MD 20892  

Covalent conjugation of P2Y14 nucleotide receptor agonists to PAMAM 
(polyamidoamine) dendrimers enhanced pharmacological activity. Uridine-5'-
diphosphoglucuronic acid and its ethylenediamine adduct were suitable 
functionalized congeners for coupling to several generations (G2.5 – 6) of 
dendrimers (both terminal carboxy and amino) to modulate potency of the intact 
conjugates. Prosthetic groups were attached for receptor detection and 
characterization, such as biotin for avidin complexation, chelating group for 
metal-complexation (and eventual magnetic resonance imaging), and fluorescent 
moiety. The conjugates were assayed in stably transfected HEK293 cell 
expressing the human P2Y14 receptor. A G3 PAMAM conjugate containing 20 
bound nucleotide moieties was 100-fold more potent (EC50 2.5 nM) than the 
native agonist uridine-5'-diphosphoglucose. Larger dendrimer carriers and 
greater loading favored higher potency. Thus, biological activity was either 
retained or dramatically enhanced in the multivalent dendrimer conjugates in 
comparison with the monomeric P2Y14 receptor agonists, depending on size, 
degree of substitution, terminal functionality, and attached prosthetic groups.  
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Selective P2Y6 receptor agonists: Extended phosphate and (S)-
methanocarba ribonucleotide analogs  

Hiroshi Maruoka1, maruokah@niddk.nih.gov, Hyojin Ko2, 
hyojinko@niddk.nih.gov, Dilip K. Tosh3, toshd@niddk.nih.gov, Artem Melman4, 



melmana@mail.nih.gov, Rhonda L Carter5, Stefano Costanzi6, 
stefanoc@mail.nih.gov, T. Kendall Harden5, and Kenneth A. Jacobson7, 
kajacobs@helix.nih.gov. (1) Molecular Recognition Section, NIDDK, NIH, 9000, 
Rockville pike, Bldg 8A, B1A17, Bethesda, MD 20892, (2) Molecular Recognition 
Section, NIDDK, NIH, 9000 Rockville Pike, Bldg. 8A, Room B1A-17, Bethesda, 
MD 20892, (3) Molecular Recognition Section, NIDDK, NIH, National Institute of 
Diabetes and Digestive and Kidney Diseases, Bethesda, MD 20892, (4) 
Molecular Recognition Section, NIDDK, NIH, Bethesda, MD 20892-0810, (5) 
Department of Pharmacology, University of North Carolina School of Medicine, 
Chapel Hill, NC 27599, (6) Laboratory of Biological Modeling, NIDDK, National 
Institutes of Health, 12A Center Drive Rm. 4003, Bethesda, MD 20892-5621, (7) 
Molecular Recognition Section, NIDDK, NIH, 9000 Rockville Pike, Bldg. 8A, 
Bethesda, MD 20892  

The P2Y6 receptor is a G protein-coupled receptor (GPCR) that is activated by 
UDP to produce cytoprotection. We have extended our previous analysis of 
conformationally constrained ribose-like rings to show that the (S)-methanocarba 
ribonucleotide analogue of UDP is a full P2Y6 receptor agonist with an EC50 of 40 
nM in stimulation of phospholipase C in stably transfected 1321N1 astrocytoma 
cells. This represents a modest increase in the agonist potency of UDP. 
Modifications of the uracil ring, including 5-iodo, 4-methoxyamino and 3-
phenacyl, and modifications of the phosphate moiety, including α,β-methylene, 
and extension of the terminal phosphate group, have been compared and 
combined in an effort to further enhance selectivity for the P2Y6 receptor. The 4-
methoxyamino modification of the pyrimidine ring preserves or enhances potency 
at P2Y2, P2Y4, and P2Y6 receptors. The (S)-methanocarba analogue of UTP-
glucose has been found to activate the P2Y6 receptor.  
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Discovery of trisubstituted triazines as potent renin inhibitors  

Anthony Donofrio1, anthony.2.donofrio@gsk.com, Frank Coppo2, Michael 
Squire3, George Burton3, Simon Semus4, Julia Hubbard5, and Ralph Rivero3. (1) 
Discovery Medicinal Chemistry, GlaxoSmithKline, 830 Winter St., Waltham, MA 
02451, Fax: 781-795-4496, (2) Discovery Medicinal Chemistry, GlaxoSmithKline, 
(3) Oncology CEDD, GlaxoSmithKline, (4) Computational and Structural 
Chemistry, GlaxoSmithKline, 1250 South Collegeville Road, Collegeville, PA 
19426, (5) Computational and Structural Chemistry, GlaxoSmithKline, Stevenage 
SG1 2NY, England  

Hypertension is a major risk factor for stroke, heart attack, and heart failure. 
Forecasts suggest 29% (1.56 billion) of the world's adult population will suffer 
from hypertension in 2025. Pharmaceutical research has been able to 
commercialize angiotensin-converting enzyme (ACE) inhibitors and angiotensin II 



receptor antagonists, which operate by blocking the Renin-Angiotensin System 
(RAS) “downstream” to mediate hypertension. Renin is a key enzyme at the start 
of the RAS cascade. A renin inhibitor is particularly attractive because it would 
intervene at the rate-limiting step in the RAS cascade and inhibit an enzyme that 
has remarkable specificity for its substrate – angiotensinogen. This poster will 
present a novel compound that exhibits low in-vitro clearance, single digit 
nanomolar human renin inhibition, and low cost of goods. A discussion of multi-
objective lead optimization efforts and x-ray crystallographic data supporting a 
novel binding mode of these inhibitors will be included.  
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Discovery of a class of potent gap-junction modifiers as novel 
antiarrhythmic agents  

Eugene L. Piatnitski Chekler1, piatnits@gmail.com, John A. Butera2, 
buteraj@wyeth.com, Li Di3, Robert Swillo4, Gwen Morgan4, Eric Rossman5, 
Christine Huselton6, Bjarne Due Larsen7, bdl@zp.dk, Reinhardt B. Baudy8, 
baudyr@wyeth.com, and James K. Hennan5. (1) Chemical Sciences, Wyeth 
Research, 500 Arcola Rd, s2105, Collegeville, PA 19426, Fax: 484-865-9399, (2) 
Chemical Sciences, Wyeth Research, Princeton, NJ, CN 8000, Princeton, NJ 
08543, (3) Chemical Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543, 
(4) Metabolic Diseases, Wyeth Research, 87 Cambridge Park Drive, Cambridge, 
MA 02140, (5) Project management, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426, (6) Drug Metabolism, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426, (7) Medicinal Chemistry, Zealand Pharma A/S, 
Smedeland 26 B, DK-2600, Glostrup, Denmark, (8) Chemical and Screening 
Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543  

In an effort to discover potent, orally bioavailable compounds for the treatment of 
atrial fibrillation (AF) and ventricular tachycardia (VT), we developed a class of 
gap junction modifiers typified by GAP-134 (1, R1 = OH, R2 = H), a compound 
currently under clinical evaluation. The conduction of electrical impulses in the 
heart is established through gap junctions. Targeting gap junctions represents a 
distinct approach for the treatment of a variety of diseases involving dis-
regulation of heart rhythm such as AF and VT. We have discovered efficacious 
gap junction modifiers that re-establish intercellular communication and restore 
time to cardiac conduction block in mice treated with intravenous CaCl2. Starting 
with the glycine-proline dipeptide motif that is derived from GAP-134, we focused 
on modulating the lipophylic/hydrophylic balance by varying R1 and R2 to 
generate analogs with modified physicochemical properties. The selected 
compounds with the desired in-vitro profile demonstrated positive in-vivo results 
in the mouse CaCl2 arrhythmia model upon oral administration.  



 

 
MEDI 190  

Amphipathic peptides containing arginine residues and hydrophobic 
linkers: Synthesis, cellular uptake, and interactions with phospholipid 
bilayer membranes  

Deendayal Mandal1, ddmandal@gmail.com, Guofeng Ye1, 
guofengye@mail.uri.edu, Anju Gupta2, guptaa@egr.uri.edu, Rob Deluca2, 
Geoffrey D. Bothun2, bothun@egr.uri.edu, and Keykavous Parang1, 
kparang@uri.edu. (1) Department of Biomedical and Pharmaceutical Sciences, 
University of Rhode Island, 41 Lower College Road, Kingston, RI 02881, Fax: 
401-874-5787, (2) Department of Chemical Engineering, University of Rhode 
Island, 205 Crawford Hall, Kingston, RI 02881  

A number of amphipathic peptides containing positively-charged amino acids 
linked through hydrophobic spacers ((CH2)n, n = 4, 7, 11) were synthesized and 
their cellular uptake and binding to various lipid bilayer membranes were 
investigated. The peptides were synthesized by the solid-phase synthesis using 
standard N-(9-fluorenyl) methoxycarbonyl (Fmoc) based chemistry using Fmoc-
Arg(pbf)-Wang resin as the starting amino acid. Fluorescent flow cytometry 
studies using fluorescein-labeled peptides showed that the cellular uptake was 
optimal when the spacer chain length was 11. Isothermal titration calorimetry 
studies between the peptides and different zwitterionic (DPPC) and 
zwitterionic/anionic (DPPC/DPPG or DPPC/DPPS; 85:15) lipids showed 
significant differences in thermodynamic profile (endothermic versus exothermic) 
of the peptides in interactions with phospholipids. The study suggests that the 
charge and length of hydrophobic spacer in the peptides and the charge in the 
phospholipids strongly influence the mechanism of interactions of the peptides 
with phospholipid bilayer membranes.  
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Synthetic and bioactivity investigations on polyketide natural products 
from Streptomyces platensis  

Michael D. Burkart, mburkart@ucsd.edu, Department of Chemistry and 
Biochemistry, University of California San Diego, 9500 Gilman Drive, La Jolla, 
CA 92093-0358  

Since its classification in 1956, Streptomyces platensis has demonstrated a 
remarkable ability to produce biologically active polyketides, many of which have 
demonstrated potent activity against tumor progression. Here is discussed 
synthetic and bioactivity investigations of two classes of polyketide natural 
products from S. platensis.thetic and bioactivity investigations of two classes of 
polyketide natural products from S. platensis.  
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The design of tubulysin analogs for the treatment of drug-resistant cancers  

Robert A. Fecik, Department of Medicinal Chemistry, University of Minnesota, 8-
101 Weaver-Densford Hall, 308 Harvard Street S.E, Minneapolis, MN 55455, 
Fax: 612-624-0139  

The tubulysins are a group of tubulin polymerization inhibitors with potent 
anticancer activity in multidrug-resistant cancer cell lines that overexpress P-
glycoprotein. Low quantities of these mixed nonribosomal peptide–polyketides 
available from myxobacterial fermentation and in vivo toxicity are major barriers 
to development of these natural products. A convenient, scalable route for the 
total synthesis of tubulysins has been developed. The total synthesis of 
numerous tubulysin natural products and tubulysin analogs and their biological 
evaluation will be reported. Structure-activity data from a large series of analogs 
has enabled us to identify structural features important for modulation of 
anticancer activity.  
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From novobiocin to novologues, effective modulators of the Hsp90 C-
terminal binding pocket  

Brian Blagg, bblagg@ku.edu, Department of Medicinal Chemistry, The 
University of Kansas, 1251 Wescoe Hall Drive, Malott 4070, Lawrence, KS 
66045-7562  



The 90 kDa heat shock proteins (Hsp90) are molecular chaperones that are 
required for the refolding of denatured proteins and the maturation of nascent 
polypeptides into their biologically active, three-dimensional structures. In fact, 
numerous proteins represented in all six hallmarks of cancer are dependent upon 
Hsp90 for conformational maturation. Hsp90 inhibition provides a combinatorial 
attack on multiple pathways responsible for malignant cell growth and 
proliferation. Consequently, Hsp90 has emerged as a promising target for the 
development of cancer chemotherapeutics.  

Hsp90 contains two ATP binding sites, and in order to fold nascent polypeptides 
into biologically active proteins, Hsp90 catalyzes the hydrolysis of ATP. ATP 
hydrolysis provides the Hsp90 protein folding machinery the requisite energy for 
folding “client” proteins into their correct three-dimensional conformation. 
Disruption of this folding process results in the destabilization of Hsp90 “client” 
protein complexes, which leads to ubiquitinylation and proteasome-mediated 
degradation of the protein substrate.  

The C-terminal ATP binding site was only recently elucidated and it was shown 
that the coumarin antibiotics, including novobiocin inhibit the C-terminal ATP 
binding site and lead to the degradation of Hsp90 client proteins similar to that of 
N-terminal inhibitors. Unfortunately, novobiocin's activity is not sufficient for 
further clinical evaluation and thus provides an additional opportunity for the 
development of more effective Hsp90 inhibitors. As a result, more efficacious C-
terminal inhibitors of Hsp90 have been developed and shown to possess potent 
neuroprotective properties for potential use against Alzheimer's, Parkinson's and 
Multiple Sclerosis. In addition, derivitization of these compounds has led to 
several new molecules that exhibit excellent anti-tumor activity. Delineation of 
these two attributes by the conduction of structure–activity relationships provided 
two novel classes of Hsp90 inhibitors. Background, development, and future 
directions for the Hsp90 C-terminal inhibitors will be discussed.  
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GluR5 kainate receptor antagonists as novel treatments for pain  

Paul L. Ornstein, ornsteinpl@lilly.com, Discovery Research, Eli Lilly and 
Company, Lilly Corporate Center, Indianapolis, IN 46285  

The synthesis of novel ligands for ionotropic glutamate receptors has been an 
important research goal for many years. Ample evidence now exists to support 
the use of such compounds in the treatment of psychiatric and neurological 
disorders. We have focused our efforts toward identifying new ligands for both 
the 2-amino-3-(5-methyl-3-hydroxyisoxazol-4-yl)propanoic acid (AMPA) and 
kainic acid subclasses of ionotropic glutamate receptors. Through structure 
activity studies on a series of decahydroisoquinolines, we have identified novel 



compounds that are potent and selective antagonists of the gluR5 subtype of 
kainic acid receptors. In this talk we will present aspects of these SAR studies as 
well as data that show the potential for these compounds as novel treatments for 
pain  
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Medicinal chemistry of the Type 1 glycine transporter  

John A Lowe III1, jal3rd@gmail.com, Christopher J Schmidt2, F David Tingley3, 
Stanton F McHardy4, Monica Kalman5, Shari DeNinno5, Mark Sanner5, Karen 
Ward6, Lorraine Lebel6, Don Tunucci6, James J Valentine6, and Xinjun Hou5, 
Xinjun.Hou@Pfizer.com. (1) Neuroscience Medicinal Chemistry, Pfizer Global 
Research and Development, 558 Eastern Point Road, Groton, CT 06340, (2) 
Neuroscience Research, Pfizer Global Research and Development, 558 Eastern 
Point Road, Groton, CT 06340, (3) Neuroscience Research, Pfizer Inc, 558 
Eastern Point Road, Groton, CT 06340, (4) Neuroscience Medicinal Chemistry, 
Pfizer Inc, 558 Eastern Point Road, Groton, CT 06340, (5) Neuroscience 
Medicinal Chemistry, Pfizer Global Research and Development, Eastern Point 
Road, Groton, CT 06340, (6) Neuroscience Research, Pfizer Global Research 
and Development, Eastern Point Road, Groton, CT 06340  

The type 1 glycine transporter (GlyT1) maintains homeostatic levels of the NMDA 
receptor co-agonist glycine at sub-saturating levels, such that GlyT1 inhibition 
would increase glycine augmentation of NMDA transmission. A deficit in NMDA 
receptor function is believed to underlie many of the symptoms of schizophrenia, 
and thus GlyT1 inhibitors have been proposed as novel antipsychotic agents. In 
this talk, we will describe our work on several attractive series of GlyT1 inhibitors 
with candidate potential. We will review the design and synthesis of compounds 
from these series, which resulted in a clinical candidate designed to test the 
hypothesis that GlyT1 inhibitors will relieve cognitive dysfunction in 
schizophrenia.  
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Heterocycles as conformationally restricted bioisosters in the discovery of 
key medicinally active compounds  

John E. Macor, john.macor@bms.com, Neuroscience Chemistry, Bristol-Myers 
Squibb Research and Development, 5 Research Parkway, Wallingford, CT 
06492  

This presentation will cover the use of heterocyclic components as key 
bioisosteric replacements in medicinally important molecules in order to achieve 



compounds that can advance into human clinical studies. Specially covered will 
be: a) the replacement of the indole C3-aminoethyl group in tryptamine 
serotonergic 5-HT1B/1D agonists for the treatment of migraine with a C3-
(pyrrolidin-2-ylmethyl) group which led to the discovery of eletriptan (Relpax ®); 
b) replacement of the acetyl group in acetylcholine with a 7 selective 
neuronalαdihydrofuro[2,3-b]pyridine leading to the discovery of the  nicotinic 
receptor agonist AZN-0328 for the treatment of cognitive disorders in 
schizophrenia and Alzhemier's disease; and c) use of 1,2,4-ozadiazoles as 
amide -sectretase inhibitors for the treatment ofγbioisosteres in the optimization 
of  Alzheimer's disease leading to BMS-708163.  
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Fragment-based identification of phosphatase inhibitors  

Katherine Rawls1, KRawls@berkeley.edu, Matthew Soellner2, Jun Takeuchi1, 
Shinichi Imamura1, Tyler Baguley1, Christoph Grundner3, Tom Alber3, and 
Jonathan A. Ellman1, jellman@berkeley.edu. (1) Department of Chemistry, 
University of California, Berkeley, Berkeley, CA 94720-1460, (2) Department of 
Medicinal Chemistry, University of Michigan, Ann Arbor, MI 48109-1065, (3) 
Department of Molecular and Cell Biology, University of California, Berkeley, 
Berkeley, CA 94720-3200  

A substrate-based fragment approach for the identification of novel protein 
tyrosine phosphatase (PTP) inhibitors will be presented. This method was 
applied to Mycobacterium tuberculosis phosphatases MPtpA and MPtpB, 
promising new targets for the treatment of tuberculosis. This resulted in the 
development of MPtpB inhibitors with submicromolar inhibitory activity (Ki = 0.22-
0.70 µM). The most potent of these low molecular weight compounds (Ki = 0.22 
µM) also showed good selectivity against a panel of mammalian phosphatases. 
Ongoing progress in the development of MPtpA inhibitors will also be presented.  
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Design and synthesis of sulfone-based nucleotide isosteres as CMP-sialic 
acid synthetase inhibitors  
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Jessica H. Wong, Urvashi Sahni, Yanhong Li, Xi Chen, and Jacquelyn Gervay-
Hague, gervay@chem.ucdavis.edu, Department of Chemistry, University of 
California, Davis, One Shields Ave, Davis, CA 95616  

Neisseria meningitidis B is a leading cause of bacterial meningitis for which there 
is no available vaccine. These bacteria express a linear homopolymer of a-2,8-
linked sialic acid as part of their capsular lipooligosaccharides (LOS) and employ 
this polymer in cellular interactions that permit infection. Recently, the Gervay-
Hague lab has focused on developing methods for the synthesis of substrate-
based inhibitors of enzymes involved in the biosynthesis of polysialic acids, 
which include CMP-sialic acid synthetases (CSS) and polysialyltransferases 
(PST). CSS is a bisubstrate enzyme that utilizes both sialic acid and cytidine 
triphosphate (CTP) as substrates in the production of CMP-sialic acid, which in 
turn is a substrate for PST. Activation of sialic acid to CMP-sialic acid is an 
essential step in the biosynthesis of sialoglyconjugates that is conserved from 
bacteria to humans: However, eukaryotic CSS are localized in the nuclear 
compartment whereas the bacterial enzymes are cytoplasmic. This fundamental 
difference offers the possibility of achieving selective inhibition as a function of 
nuclear transport. Presumably, inhibitors incapable of permeating the nuclear 
membrane would not inhibit mammalian enzymes. Furthermore, development of 
substrate analogs of CSS enzymes as inhibitors and/or molecular probes 
represents an important area of investigation for potential drug development.  
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Differential regulation of STIM1-Orai1 interactions in store operated 
calcium entry by distinct pools of phosphatidylinositol (4,5)-bisphosphate  

Nathaniel T. Calloway, ntc6@cornell.edu, Department of Chemistry, Cornell 
University, 120 Baker Laboratories, Ithaca, NY 14853  

Fundamental to a wide array of cellular signaling processes is store-operated 
Ca2+ entry (SOCE), an inwardly rectifying current triggered by depletion of Ca2+ 
from endoplasmic reticulum (ER) stores. Central to this process are two 
transmembrane proteins: STIM1 is located in the ER with a Ca2+ sensing EF-
hand motif exposed to the lumen, and Orai1 (a.k.a. CRACM1) is a Ca2+ channel 
subunit localized to the plasma membrane. In a recent study we used 
fluorescence resonance energy transfer (FRET) to demonstate a role for acidic 
residues in the coiled-coil C-terminal segment of Orai1 in functional STIM1-Orai1 
coupling, and we suggested that these residues may participate in electrostatic 
interactions relevant to this coupling. We now report that synthesis of distinct 
membrane pools of phosphatidylinositol (4,5)-bisphosphate (PIP2) by over-
expression of two different isoforms of Type I phosphatidylinositol 4-phosphate 5-
kinase (PI5K ) differentially modulates STIM1-Orai1 interactions. Furthermore,γ 
and βI selective targeting of a 5'-inositol phosphatase to ordered and disordered 



membrane environments strongly influences its effects on STIM1-Orai1 
interactions detected by FRET, suggesting that PIP2 pools in these two different 
membrane environments have different effects on these interactions. We find 
that targeting the 5'-phosphatase to ordered lipid rafts strongly inhibits stimulated 
STIM1-Orai1 coupling, suggesting that this pool of PIP2 selectively enhances this 
coupling. We propose that differential synthesis and hydrolysis of raft and non-
raft PIP2 at the plasma membrane contribute to the regulation of SOCE and 
Ca2+ homeostasis, and we propose a novel class of small molecules targeting 
this PIP2 mediated process.  

 
MEDI 200  

Chemical tools for imaging glycosylation in vivo  

Pamela V. Chang1, pvchang@berkeley.edu, Jennifer A. Prescher2, Catherine A. 
Foss3, cfoss@mri.jhu.edu, Pritha Ray2, Sanjiv Sam Gambhir2, Martin G. 
Pomper4, mpomper@jhmi.edu, and Carolyn R. Bertozzi1, 
bertozzi@cchem.berkeley.edu. (1) Department of Chemistry, University of 
California Berkeley, 840 Latimer Hall, Berkeley, CA 94720, (2) Department of 
Radiology, Stanford University, 318 Campus Dr West, James H. Clark Center, 
Stanford, CA 94305, (3) Department of Radiology, Johns Hopkins Medical 
Institutions, 1550 Orleans Street, Baltimore, MD 21231, (4) Department of 
Radiology, The Johns Hopkins Medical Institutions, 1550, orleans street, 
Baltimore, MD 21231  

Aberrant glycosylation is a hallmark of malignancy and a feature of tumor cell 
surfaces that could be exploited for targeted diagnostic imaging. Numerous 
cancers have been shown to express elevated levels of glycan structures bearing 
the monosaccharide sialic acid. Therefore, an imaging strategy that specifically 
targets sialic acid could potentially be used for the noninvasive tracking of 
disease progression. We have previously shown that cell surface sialic acid 
residues can be labeled in vivo with a unique functional group by metabolic 
incorporation of an unnatural sialic acid precursor. These unnatural sialosides 
can then be covalently labeled with an appropriately derivatized imaging agent 
via a highly selective chemical reaction. Here we apply this technology to the 
selective tagging of glycans with imaging agents in vivo. We have synthesized an 
assortment of probes for various imaging modalities and are currently employing 
these reagents for glycan-specific imaging in healthy and tumor-bearing mice.  
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Glycosylation in pathogenic bacteria  



Meredith D Hartley, mhartley@mit.edu, Department of Chemistry, 
Massachusetts Institue of Technology, 77 Massachusetts Ave., 18-543, 
Cambridge, MA 02139  

The pathogenic bacteria Campylobacter jejuni and Neisseria gonorrhoeae 
display a variety of glycoproteins containing the rare sugar, di-N-acetyl 
bacillosamine, on their extracellular surface. In both bacteria the oligosaccharide 
is assembled through a series of enzymatic reactions on a membrane-bound 
polyprenol before it is transferred en bloc to the protein. The reduced virulency, 
but continued viability, of C. jejuni strains lacking proper protein glycosylation 
suggests that glycoprotein biosynthetic enzymes are promising antibiotic targets. 
To this end, we are interested in identifying inhibitors of the early enzymes in the 
pathways, which synthesize di-N-acetyl bacillosamine, through a novel multi-
enzyme screen. In addition, we are utilizing Nanodiscs, a recently developed 
membrane-mimetic technology, to explore pathway enzyme complex formation 
and to understand the interactions of the pathway enzymes with the membrane 
and the membrane bound-isoprenyl substrates; disruption of these interactions 
with small molecules may be an alternative antibacterial strategy.  
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Searching for a molecular basis to tylocrebrine's neurotoxicity: A 
reexamination of a failed clinical candidate  

Micah J. Niphakis, mniphak@ku.edu, Department of Medicinal Chemistry, 
University of Kansas, 1251 Wescoe Hall Drive, Lawrence, KS 66045, and Gunda 
I. Georg, Department of Medicinal Chemistry, University of Minnesota, The 
Institute for Therapeutics Discovery and Development, 717 Delaware Street SE, 
Minneapolis, MN 55414  

In 1965, tylocrebrine (1, Figure 1), a phenanthroindolizidine alkaloid, entered 
clinical trials for the treatment of leukemia. Before any therapeutic efficacy could 
be established patients began to experience signs central nervous system 
toxicity and the trials were cut short. A decline of enthusiasm ensued as these 
once promising alkaloids were marked with this inadmissible side effect. In the 
last decade, however, there has been a resurgence of interest in these natural 
products due to their newfound potent and broad-spectrum cytotoxicity. Salient 
members of this class have been shown to inhibit tumor growth in normal and 
refractory cell lines with IC50 values in the low nanomolar to picomolar range, on 
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par with currently used anticancer drugs. These findings have been the impetus 
for efforts towards developing the first clinically effective phenanthropiperidine 
chemotherapeutic agent. Concerns about the neurotoxicity of these compounds 
still remain. Herein we report our work into the investigation into the mechanism 
of tylocrebrines neurotoxicity. Indeed, a molecular basis for off-target interactions 
will be vital in the design of new and improved anti-cancer agents for clinical 
studies. A short and high-yielding synthetic route has been devised to provide 
ample amounts of (+/–) and (+)-tylocrebrine for our research. We report the first 
enantioselective synthesis of (+)-tylocrebrine. This approach uses a novel aryl-
alkene oxidative coupling reaction that surmounts the historical challenge of 
obtaining a single phenanthrene regioisomer and provides ready access to the 
target molecule in only 7 steps from Boc-L-Proline.  
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Synthesis and evaluation of potential new antagonists of the ß-catenin/tcf 
complex  

Anjanette J. Turbiak1, koritnik@umich.edu, Guido T. Bommer2, 
guido.bommer@uclouvain.be, Eric R. Fearon2, fearon@med.umich.edu, and H. 
D. Hollis Showalter1, showalh@umich.edu. (1) Department of Medicinal 
Chemistry, University of Michigan, Ann Arbor, MI 48109, Fax: 734-647-8430, (2) 
Department of Internal Medicine- Molecular Medicine and Genetics, University of 
Michigan, Ann Arbor, MI 48109  

The mutations that drive colorectal cancer are among the best characterized of 
any human tumor, proffering immense potential for therapeutic targets. In 
particular, levels of ß-catenin are invariably increased in colorectal tumors, which 
is accompanied by dysregulation of the Tcf4/ß-catenin complex. As such, 
disruption of this interaction makes for an attractive drug target. In response to a 
previous report of a pyrimidotriazinedione inhibitor of the ß-catenin/Tcf4 complex, 
series of pyrimidotriazinediones, pyrimidopyridazinediones, 
pyrrolopyrimidinediones, pyrazolopyrimidinediones, and 
pyrimidopyrimidinediones were synthesized via standard and novel 
methodologies. The activity of the synthesized analogues was evaluated with 
both an in vitro binding assay and a functional in vitro assay that used rat 
epithelial (IEC18) cells transfected with the TOPFLASH luciferase reporter gene 
to measure inhibition of the Tcf4/ß-catenin complex and the WST assay to 
measure toxicity. Inhibition of the Tcf4/ß-catenin complex was observed in the 
pyrimidotriazinedione class but not in any of the alternate heterocyclic classes. 
Furthermore, interesting differences in both activity and toxicity were measured 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1282550&Hash=238fbe4bde45e214e367e09c2dddc5d8


between two different subclasses of pyrimidotriazinediones (N1- vs. N8- 
substituted). Overall, among the synthesized analogues, their inhibitory effects 
show promise towards future series development, with the two compounds 
shown below being explored in ongoing pharmacokinetic and in vivo tumor model 
studies.  
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Small molecule approach in studying the dynamics of E. coli dihydrofolate 
reductase  

Mary J. Carroll, carroll4@email.unc.edu, Eshelman School of Pharmacy, 
Division of Medicinal Chemistry and Natural Products, University of North 
Carolina at Chapel Hill, 201 Beard Hall, CB #7360, Chapel Hill, NC 27599  

While the design of small molecule inhibitors with high affinity for protein targets 
is the main tenet of medicinal chemistry efforts, a complete understanding of 
what determines or limits binding affinity is lacking. We postulate that, upon 
binding of an inhibitor, changes in protein flexibility across a wide timescale can 
contribute to the dissociation of the small molecule and thus limit binding affinity. 
To capture changes in protein dynamics that influence drug ejection, we are 
using NMR spectroscopy to study the biophysical model enzyme and common 
drug target dihydrofolate reductase (DHFR). A series of DHFR inhibitors, or 
antifolates, with a broad range of binding affinities (Ki ≈ 1 – 4000 nM) have been 
prepared and screened by 15N NMR relaxation dispersion experiments to 
identify those compounds that elicit novel, slow timescale (μs-ms) conformational 
changes in the enzyme. The goal of studying this homologous series is to move 
the rate of inhibitor dissociation (koff) into a window observed by NMR relaxation 
experiments to test whether changes in μs-ms dynamics correlate with koff. Local 
and global rates of chemical exchange (kex) determined from relaxation 
dispersion experiments will be compared to koff determined 
spectrofluorometrically for each antifolate of the series. Initial results indicate that 
the inhibitors have differing dissociation rates and elicit diverse dynamic 
responses in the enzyme on the slow timescale.  
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Synthesis of substrates toward the elucidation of mycobacterial cell wall 
biosynthesis  
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Rebecca Splain1, splain@chem.wisc.edu, John F. May2, Christine Brotschi1, and 
Laura L. Kiessling3, kiessling@chem.wisc.edu. (1) Department of Chemistry, 
University of Wisconsin—Madison, 1101 University Ave, Madison, WI 53706, (2) 
Department of Biochemistry, University of Wisconsin—Madison, 433 Babcock 
Drive, Madison, WI 53706, (3) Departments of Chemistry and Biochemistry, 
University of Wisconsin, Madison, Madison, WI 53706  

Galactofuranose (Galf) residues are found in a number of pathogenic eukaryotes 
and prokaryotes, but their most widely known role is in mycobacteria. In 
particular, Galf polymers are crucial for cell wall integrity in the bacterium 
responsible for tuberculosis. There is a dearth of information about the 
biosynthetic processes by which Galf residues are incorporated into this crucial 
structure. The galactofuranosyltransferase GlfT2 responsible for Galf 
polymerization has several unusual properties including the ability to control 
polymer length without an apparent template and to catalyze the formation of two 
regioisomeric linkages. This presentation will highlight efforts to understand the 
mechanism by which GlfT2 assembles polymers of Galf residues, including the 
synthesis of novel acceptor substrates.  
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Small molecule approaches toward the treatment of rheumatoid arthritis  

James D. Clark, Department of Inflammation, Wyeth Research, 200 
CambridgePark Drive, Cambridge, MA 02140  

Protein therapeutics which target TNF, block T-cell activation, deplete B-cells, or 
antagonize IL-6 have revolutionized rheumatology. These agents improve 
symptoms and decrease joint damage. Nevertheless, only ~50% achieve 
remission with continuing treatment, and there is room for increased peak 
efficacy. Parenteral administration constrain their use. Therefore, efficacious oral 
drugs with safety equivalent to the biologics could fill a significant unmet need.  

P38 kinase inhibitors were pursued to inhibit TNF production, but recent trial data 
show only transient effects. In contrast, JAK kinase inhibitors selective for either 
JAK3 or JAK2, have shown efficacy comparable to biologics. Additional kinase 
targets are progressing through clinical trials. Beyond kinases, antagonism of the 
P2x7 channel is efficacious in phase 2A trials and CRAC channel antagonists are 
active in preclinical models. Second generation chemokine antagonists are also 
in clinical trials.  

This overview will highlight the current small molecule drug discovery efforts in 
RA.  



 
MEDI 207  

Discovery of AZD9056, a novel P2X7 antagonist for the treatment of 
rheumatoid arthritis  

Paul A. Willis, paul.willis@astrazeneca.com, Medicinal Chemistry R&D 
Charnwood, AstraZeneca, Bakewell Road, Loughborough LE11 5RH, United 
Kingdom, Fax: 44-1509-645571  

Purinergic receptors are believed to play a pivotal role in the modulation of 
inflammatory and immune responses. The P2X7 receptor is a ligand-gated ion 
channel present on a variety of inflammatory and immunomodulatory cells and is 
involved in the processing and release of IL1β and IL18, cytokines implicated in 
the pathogenesis of rheumatoid arthritis. The presentation will describe the 
discovery of AZD9056, a novel P2X7 antagonist in Phase II clinical trials for the 
treatment of rheumatoid arthritis.  
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Antagonists of toll-like receptors 7 and 9 and potential application for 
treatment of rheumatoid arthritis  

Sudhir Agrawal, CEO/CSO, Idera Pharmaceuticals, Inc, 167 Sidney Street, 
Cambridge, MA 02139, Fax: 617-679-5572  

Antagonists of Toll-like receptors 7 and 9 and potential application for treatment 
of rheumatoid arthritis  

Fu-Gang Zhu, Ekambar R. Kandimalla, and Sudhir Agrawal  

Idera Pharmaceuticals, Inc., 167 Sidney Street, Cambridge, MA 02139.  

Toll-Like receptors (TLRs) 7 and 9 are innate immune receptors that are 
expressed in the endosomal compartments of human B cells and plasmacytoid 
dendritic cells, and recognize viral RNA and bacterial DNA, respectively. In 
certain autoimmune diseases, immune complexes containing self-nucleic acids 
have been shown to induce inflammatory responses through TLR7 and TLR9 
and exacerbate disease symptoms. We have identified novel synthetic 
oligonucleotides that are shown to block immune responses mediated through 
TLR7 and TLR9. Studies of antagonists in mouse models of lupus, psoriasis, and 
multiple sclerosis have yielded encouraging results. We have also evaluated 
antagonist compounds in collagen-induced arthritis in DBA/1 mice. Collagen was 
administered intradermally to mice on days 0 and 21. Antagonist compound or 
PBS was administered, subcutaneously, twice a week from day -3 to 21 in 



prevention study and from day 22 to 67 in treatment study and the mice were 
monitored for arthritic symptoms, such as swelling and ankylosis in the paws until 
day 80. Antagonist-treated mice showed reduction in arthritic symptoms, 
inflammation and bone destruction in foot joints, and Th-1 type cytokines in the 
serum and spleen cells. Based on encouraging preclinical results, a lead 
antagonist compound IMO-3100 has been identified for development.  
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MEK inhibitors for the treatment of inflammatory diseases  

Allison L. Marlow, amarlow@arraybiopharma.com, Department of Drug 
Discovery, Array BioPharma, Inc, 3200 Walnut Street, Boulder, CO 80301  

The RAS–RAF–MEK–ERK mitogen-activated protein kinase (MAPK) cascade is 
central to many signaling pathways. Although this pathway has been best 
examined in the context of growth factor signaling and its role in oncogenesis, 
this pathway also plays an important role in the production of a variety of pro-
inflammatory cytokines, such as TNF, IL-6 and IL-1. As cytokines play a critical 
role in a number of inflammatory diseases, modulators of cytokine signaling are 
good candidates for therapeutic agents. Specifically, inhibition of the RAS–RAF–
MEK–ERK pathway has the potential to downregulate inflammation by blocking 
cytokine signaling as well as lead to decreased cytokine production. As a critical 
part of this pathway, the protein kinase MEK (mitogen-activated protein kinase 
kinase) is an attractive therapeutic target. MEK phosphorylates the MAPK protein 
ERK (extracellular signal-regulated kinase) in a highly specific manner. ERK is 
only activated by MEK and is the only known substrate for MEK phosphorylation. 
MEK inhibition has been demonstrated to selectively block the biosynthesis of 
pro-inflammatory cytokines TNF, IL-6 and IL-1, thus small molecule inhibitors of 
MEK may provide therapeutic benefit in RA and other inflammatory diseases 
driven by cytokines. In this presentation, the design, preparation and biological 
characterization of several classes of potent, selective, allosteric MEK inhibitors 
will be described.  
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The discovery of CP-690,550: A potent Janus kinase 3 inhibitor for the 
treatment of rheumatoid arthritis  

Mark E. Flanagan, mark.e.flanagan@pfizer.com, Department of Antibacterials 
and Immunology, Pfizer Global Research and Development, Eastern Point Rd, 
Groton, CT 06340  



Janus kinase 3 (JAK3) is a tyrosine kinase expressed in lymphoid cells. JAK3 is 
involved in the signaling pathway of multiple cytokines (IL-2, -4, -7, -9, -15 and -
21) important for various T cell functions including development, activation and 
homeostasis. Mutations of JAK3 disrupt cytokine signaling and lead to severe 
combined immunodeficiency (SCID). Blockade of JAK3 with a small molecule 
was therefore anticipated to result in therapeutically desirable 
immunosuppression, which made it an attractive target for intervention in a 
number of conditions including transplant rejection and autoimmune diseases. 
Consequently, the Pfizer compound library was screened against JAK3 resulting 
in the identification of a pyrrolopyrimidine-based series of inhibitors represented 
by CP-352,664. Extensive chemical modification within this series ultimately led 
to the discovery of CP-690,550. Elements of this medicinal chemistry discovery 
program will be described in addition to a discussion of phase II results for CP-
690,550 citrate in rheumatoid arthritis.  
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DNA-programmed chemistry approaches to macrocyclic lead compounds  

Nick Terrett, Ensemble Discovery Corporation, 99 Erie Street, Cambridge, MA 
02139  

We have developed an integrated platform for the synthesis and screening of 
macrocyclic molecules (EnsemblinsTM) that can interact with protein-protein drug 
discovery targets. The platform incorporates both a DNA-programmed chemistry 
(DPC) approach to compound libraries as well as more conventional medicinal 
chemistry. DPC permits the synthesis of thousands of macrocyclic molecules 
using predefined DNA sequences to control individual synthetic steps. The 
platform has been used successfully for the discovery of compounds that interact 
with the oncology target BCL-XL. We have also discovered a series of 
macrocyclic compounds that competitively antagonize the activity of TNF-α on 
TNF receptors in both biochemical and cell-based assays. Currently marketed 
drugs are biologicals that target sequestration of TNF-α, and there are very few 
small molecule TNF-α antagonists at any stage of development. Ensemble 
Discovery has recently shown that our small molecule macrocycles are selective 
and reversible TNF-α antagonists and have anti-inflammatory activity in vivo.  
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Design and discovery of macrocyclic diaminopropanes as potent inhibitors 
of BACE1  

Lawrence R. Marcin1, Lorin A. Thompson2, Mendi A. Higgins2, JianLiang Shi2, 
Kenneth M. Boy2, Richard E. Olson2, Andrew C. Good3, Catherine R. Burton4, 
Donna M. Barten5, Jodi K. Muckelbauer6, Deepa Calambur6, Daniel M. Camac6, 
ChiehYing Chang7, Jeremy H. Toyn8, Kimberley A. Lentz9, James E. Grace9, 
John J. Herbst10, Anthony M. Marino9, Jere E. Meredith4, Charlie F. Albright8, and 
John E. Macor11, john.macor@bms.com. (1) Neuroscience Discovery Chemistry, 
Bristol-Myers Squibb Research and Development, 5 Research Parkway, 
Wallingford, CT 06492, (2) Neuroscience Discovery Chemistry, Bristol-Myers 
Squibb Research and Development, 5 Research Parkway, Wallingford, CT 
06492-7660, (3) Genzyme Corporation, MA, (4) Neuroscience Biology, Bristol-
Myers Squibb, (5) Neuroscience Discovery Biology, Bristol-Myers Squibb, (6) 
Macromolecular Crystallography, Bristol-Myers Squibb, (7) Macromolecular 
Crystallography, Bristol-Myers Squibb, P. O. Box 5400, (8) Neuroscience 
Biology, Bristol-Myers Squibb, 5 Research Parkway, (9) Pharmaceutical 
Candidate Optimization, Bristol-Myers Squibb, (10) Lead Profiling, Bristol-Myers 
Squibb, (11) Neuroscience Chemistry, Bristol-Myers Squibb Research and 
Development, 5 Research Parkway, Wallingford, CT 06492  

β-Amyloid (Aβ) is processed from amyloid precursor protein (APP) by the 
sequential action of β-site cleaving enzyme (BACE1) and gamma-secretase. 
Reducing levels of brain Aβ42 and its neurotoxic oligomers by inhibition of 
BACE1 may provide a disease modifying approach for the treatment of 
Alzheimer's disease. Early efforts in our laboratories to design peptidomimetic 
transition state inhibitors of BACE1 resulted in the discovery of gamma-lactam 
diaminopropanes, such as compound A. Compound A demonstrated excellent 
cellular activity and achieved robust plasma Aβ reductions in mice. However, a 
lack of drug exposure in the CNS precluded a reduction in brain Aβ. Continued 
efforts were focused on designing BACE1 inhibitors with more drug-like 
properties and an improved Pgp profile. In-house crystal structure data and 
modeling efforts revealed an opportunity to prepare novel P2-P1'-linked 
macrocycles. Several 15- and 16-membered macrocycles, including compound 
B, were assembled employing intramolecular ring-closing metathesis. SAR 
revealed that macrocyclization imparted a 10-100 fold improvement in cellular 
potency and allowed full truncation of the P3 acetamide. This presentation will 
describe our rationale to construct macrocyclic BACE inhibitors, outline their 
syntheses, and detail relevant SAR including a comparison of central efficacy in 
both Pgp-deficient and wild-type mice.  
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Exploring biologically-relevant chemical space with macrocyclic ligands  

Adam Nelson1, A.S.Nelson@leeds.ac.uk, Heather Bone2, Maria Damiano3, 
Melanie Welham2, Stephen Bartlett3, Alexis Perry3, Chris J Cordier1, Stuart 
Warriner1, Stuart G Leach1, chmsgl@leeds.ac.uk, Daniel Morton1, and Julie 
Letchford2. (1) School of Chemistry, University of Leeds, Woodhouse Lane, 
Leeds LS2 9JT, United Kingdom, Fax: +44 (0)-113-343-6401, (2) Department of 
Pharmacy and Pharmacology, University of Bath, United Kingdom, (3) School of 
Chemistry, University of Leeds, United Kingdom  

Small molecules with macrocyclic scaffolds have tremendous potential as ligands 
for modulating the function of proteins. A general approach to the synthesis of 
natural product-like molecules of unprecedented scaffold diversity will be 
described. The approach has been exploited in the synthesis of a diverse library 
of small molecules, including macrocycles, which is based on over eighty 
scaffolds. The effect of macrocyclisation on both the conformation and the 
biological activity of bisindolylmaleimides will also be described. It has been 
demonstrated that the ring size of macrocyclic bisindolylmaleimides is a major 
determinant of selectivity for alternative protein kinases. In particular, specific 
macrocyclic bisindolylmaleimides have been exploited as chemical tools for 
clarifying the role of glycogen synthase kinase 3 (GSK-3) in the biological 
mechanisms that underpin stem cell self-renewal.  
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Structure and function in hydrogen bond surrogate derived α-helices  

Paramjit S. Arora, arora@nyu.edu, Department of Chemistry, New York 
University, 100 Washington Square East, New York, NY 10003, Fax: 212-260-
7905  

Alpha-helices constitute the largest class of protein secondary structures, and 
play a major role in mediating protein-protein interactions. Stable mimics of short 
alpha-helices would be invaluable as tools in molecular biology and medicinal 
chemistry. This presentation will describe our efforts in developing a general 
approach for constraining short peptides in alpha-helical conformations by a 
main-chain hydrogen bond surrogate strategy. The potential of these stabilized 
helices to target specific biomolecular interactions will be discussed.  
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From macrocyclic libraries to the clinic: Discovery of ulimorelin (TZP-101)  

Mark L. Peterson, mpeterson@tranzyme.com, Graeme Fraser, Hamid R. 
Hoveyda, Eric Marsault, and Helmut Thomas, Tranzyme Pharma Inc, 3001, 12e 
Avenue Nord, Sherbrooke, QC J1H 5N4, Canada, Fax: 819-820-6841  

The ghrelin receptor has emerged recently as a suitable therapeutic target for GI 
motility disorders. Starting from a library of conformationally-defined macrocyclic 
compounds of general structure (1) and a high throughput screen, a potent and 
selective ghrelin agonist hit series was identified. The stepwise progression of 
this project from hit to clinical candidate will be outlined and a detailed description 
of the optimization that led to the definition of the SAR within this novel structural 
class will be presented. In particular, the "tether" component was found to play a 
pivotal role in attaining appropriate PK/ADME properties. This effort led to the 
discovery of ulimorelin (TZP-101), which has completed Phase II clinical trials for 
the treatment of post-operative ileus and acute gastroparesis. Preliminary clinical 
results will be summarized.  

 

 
MEDI 216  

Design, synthesis, and effects of PARP inhibitors in various models of 
inflammatory and oncology diseases  
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Prakash Jagtap, PJagtap@inotekcorp.com and Garry Southan, Inotek 
Pharmaceuticals, 33 Hayden Avenue, Lexington, MA 02421  

It has been well established that reactive oxygen and nitrogen species induce 
oxidative DNA damage and consequent activation of the nuclear enzyme 
poly(ADP-ribose) polymerase 1 (PARP-1), the most abundant isoform of the 
PARP enzyme family. Overactivation of PARP depletes NAD+ and ATP, and can 
lead to impairment of cellular function and eventually to cell death via apoptosis 
or necrosis. We and others have shown that activation of PARP plays a 
significant role in the pathogenesis of various cardiovascular and inflammatory 
diseases and so presents a target for therapeutic interventions outside of 
oncology. We will discuss the design, synthesis, structure-activity relationships 
and molecular modeling docking studies of PARP inhibitors from various 
scaffolds, and their therapeutic effects in a variety of disease models including 
inflammatory bowel disease, and diabetes as well as in various preclinical 
models of cancer.  
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Design, synthesis, and biological evaluation of 2H-7-oxa-1,2-diaza-
benzo[de]anthracen-3-one derivatives as potent PARP-1 inhibitors  

Weizheng Xu1, xuweizheng@yahoo.com, Keith Wilcoxen2, 
Keith_Wilcoxen@eri.eisai.com, and Jie Zhang2, dr_jie_zhang@yahoo.com. (1) 
ERI, Eisai, 4 Corporate Drive, Andover, MA 21042, (2) ERI, Eisai, 4 Corporate 
Drive, Andover, MA 01810  

Poly(ADP-ribose) polymerase (PARP-1) is an abundant eukaryotic nuclear 
enzyme. The activation of PARP-1 by DNA damage and the involvement of 
PARP-1 in the repair of DNA strand breaks have led to development of PARP 
inhibitors as sensitizers for chemo- and radio-therapy. For the proposed use, it is 
essential to design potent PARP-1 inhibitors with favorable physical properties 
and “drug like” characteristics.  

Based on substrate knowledge and crystal structure information, a novel series 
of PARP-1 inhibitors, 2H-7-oxa-1,2-diaza-benzo[de]anthracen-3-one derivatives, 
have been designed and synthesized. Representative compounds, such as 
E7016 and its analogs which are potent, water-soluble, brain penetrable and 
orally bio-available PARP-1 inhibitors, have been demonstrated efficacy as 
chemo- and radio-sensitizers in multiple in vivo models.  
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ABT-888: A potent and orally efficacious inhibitor of poly(ADP-
ribose)polymerase  

Thomas D. Penning, thomas.penning@abbott.com, Gui-Dong Zhu, Viraj B. 
Gandhi, Jianchun Gong, Xuesong Liu, Yan Shi, Vered Klinghofer, Eric F. 
Johnson, Cherrie K. Donawho, David J. Frost, Velkitchka Bontecheva-Diaz, 
Jennifer J. Bouska, Donald J. Osterling, Amanda M. Olson, Kennan C. Marsh, 
Yan Luo, and Vincent L. Giranda, Cancer Research, Abbott Laboratories, 100 
Abbott Park Rd, Abbott Park, IL 60064-6101, Fax: 847-935-5165  

Poly(ADP-ribose) polymerase (PARP) is an essential DNA repair enzyme 
involved in the repair of DNA damage caused by chemotherapeutic agents and 
radiation, thus contributing to the resistance that often develops after cancer 
therapy. In vivo inhibition of PARP would block this repair process and potentially 
increase the maximum therapeutic benefit of cancer therapy. Extensive SAR 
studies on a potent benzimidazole carboxamide scaffold resulted in the 
identification of clinical candidate, ABT-888. This lead candidate exhibited potent 
enzyme and cellular activity, a good pharmacokinetic profile across multiple 
species, and an ability to cross the blood-brain barrier. ABT-888 demonstrated 
significant oral efficacy in various preclinical tumor models, potentiating the 
efficacy of radiation and a variety of cytotoxic agents. ABT-888 has been 
selected for further development and is currently being evaluated in multiple 
human phase I clinical trials.  
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Discovery of olaparib (AZD2281; KU-0059436): A novel, bioavailable 
inhibitor of poly(ADP-ribose)polymerase  

David A Rudge, david.rudge@astrazeneca.com, Cancer & Infection Research 
Area, AstraZeneca, Mereside, Alderley Park, Macclesfield SK10 4TG, United 
Kingdom  

Single strand breaks in DNA caused by the cell's own metabolic processes, 
exogenous chemical damage or ionising radiation, lead to the binding and 
subsequent activation of Poly (ADP-ribose) polymerase (PARP). It has been 
demonstrated that radiation therapy and the use of cytotoxic agents for the 
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treatment of cancers can be enhanced by administration of low molecular weight 
inhibitors of PARP. Moreover, cell lines deficient in BRCA1 and BRCA2 proteins, 
which are involved in homologous recombination (HR) repair mechanisms, are 
highly sensitive to PARP inhibitors resulting in tumour cell death.  

4-[3-{4-Cyclopropanecarbonylpiperazine-1-carbonyl)-4-fluoro benzyl]-2H-
phthalazin-1-one (olaparib; AZD2281; KU-0059436) is a novel, potent and orally 
bioavailable inhibitor of PARP that has demonstrated potentially exciting clinical 
efficacy as a monotherapy in BRCA1 and BRCA2 deficient ovarian and breast 
cancer patients in a Phase I trial. Monotherapy studies are ongoing and olaparib 
is also under clinical investigation in combination with DNA damaging agents.  

The presentation will describe the potency refinement and pharmacokinetic 
optimisation of a series of 4-benzyl-2H-phthalazin-1-ones leading to the 
discovery of olaparib.  
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Development of MK-4827: A novel oral poly(ADP-ribose)polymerase (PARP) 
inhibitor efficacious in BRCA-1 and -2 mutant tumors  

Philip Jones, Sergio Altamura, Julia Boueres, Federica Ferrigno, Massimiliano 
Fonsi, Gerald Gavory, Claudia Giomini, Uwe Koch, Stefania Lamartina, Edith 
Monteagudo, Jesus M. Ontoria, Giuseppe Roscilli, Michael Rowley, Rita 
Scarpelli, Carsten Schultz-Fademrecht, and Carlo Toniatti, IRBM/Merck 
Research Labs Rome, Via Pontina KM 30,600, 00040 Pomezia, Italy  

Poly(ADP-ribose)polymerases (PARP) -1 and -2 are key DNA-binding proteins 
that are activated by DNA single-strand breaks and play a critical role in the base 
excision repair (BER) pathway. Recently several publications have appeared 
which described the specific killing of BRCA-1 or BRCA-2 deficient tumor cells by 
PARP inhibitors (PARPi's). BRCA-1 and -2 are key components involved in 
homologous recombination (HR) repair of DNA double strand breaks, and 
mutations in these genes predispose to breast and ovarian cancer. PARP 
inhibition as a therapeutic strategy in oncology is generating interest because of 
its potential to target pre-defined sub-populations with higher sensitivity. PARPi's 
have also been described to act as potential chemo- and/or radio-sensitizers.  

This presentation will focus on the development of a novel series of potent and 
selective PARP-1/2 inhibitors that displays excellent activity in BRCA mutant 
cells with good selectivity over wild-type cells. Optimization led to the 
identification of MK-4827 which is currently being evaluated in Phase I studies. 
MK-4827 is orally bioavailable and displays good pharmacokinetics. In mouse 
BRCA-deficient cancer models MK-4827 is strongly efficacious and 
pharmacodynamic target engagement assays have demonstrated prolonged 



inhibition of PARP in tumor biopsies. MK-4827 has also been demonstrated to 
potentiate clinically-relevant chemotherapies in vitro and in xenograft models, 
and to act as a radiosensitizer. 
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Small molecule modulators of poly(ADP-ribose)glycohydrolase (PARG) and 
apoptosis inducing factor (AIF)  

Paul J. Hergenrother, hergenro@uiuc.edu, Department of Chemistry, University 
of Illinois, 600 S. Mathews Box 36-5, Urbana, IL 61801  

There is an increasing recognition that caspase-independent cell death (CICD) 
pathways play critical roles in both cancer and neurodegenerative disorders. 
Poly(ADP-ribose) (PAR) is believed to be a key death signal for CICD. Upon 
DNA damage, PAR is synthesized and then acts on the mitochondria to induce 
the release of Apoptosis Inducing Factor (AIF). Once released, AIF translocates 
to the nucleus where it induces chromatin condensation and cell death. The 
enzyme poly(ADP-ribose)glycohydrolase (PARG) is responsible for the 
catabolism of PAR. Given their central positions in CICD, small molecule 
modulators of AIF and PARG have potential as both anti-cancer agents and 
possibly in the treatment of neurodegenerative disorders. This lecture will 
describe the identification and characterization of small molecule PARG and AIF 
inhibitors.  
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GPCR allosteric modulators: Opportunities and challenges for novel drug 
discovery  

Arthur Christopoulos, arthur.christopoulos@med.monash.edu.au, Monash 
Institute of Pharmaceutical Sciences & Dept. of Pharmacology, Monash 
University, Wellington Road, Clayton 3800, Australia  

GPCR-based drug discovery has traditionally focused on optimizing the 
interaction of lead molecules with the orthosteric site for the endogenous agonist. 
However, many GPCRs possess allosteric binding sites that modulate receptor 
activity through conformational changes transmitted between binding and/or 
effector sites. Allosteric modulators offer enormous potential for greater 
selectivity and for expanding the chemical space associated with GPCR-targeting 
small molecules. However, a number of ongoing practical challenges need to be 
addressed. One challenge is the need to appreciate and capture multiple 
allosteric behaviors when screening for such ligands, which include a) affinity 
modulators, b) efficacy modulators, c) allosteric agonists and d) hybrid "bitopic" 



ligands. Another challenge is the need for quantitative models to facilitate 
structure-activity and structure-function studies. Finally, recent findings suggest 
that some allosteric ligands differentially "traffic" receptor stimuli, promising a 
great potential for sculpting cellular signaling, but requiring a broader range of 
assays due to such pathway-dependent modulation.  
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Potential advantages of allosteric vs. orthosteric site GPCR modulators: 
Targeting M1 and M4 receptors for the treatment of schizophrenia  

Christian Felder, Neuroscience, Eli Lilly and Company, Lilly Research 
Laboratories, Lilly Corporate Center, Indianapolis, IN 46285  

Muscarinic acetylcholine receptors play a role in regulating both the dopamine 
and glutamate systems which are key neurotransmitter systems disrupted in 
schizophrenia. Historically, orthosteric site ligands based on the arecoline 
structure provided modest functionally selective agonists which were advanced 
into clinical development for symptomatic treatment of Alzheimer's disease and 
schizophrenia. However, these ligands tended to be non-selective and suffered 
from parasympathetic side effects. Despite this lack of selectivity, positive proof 
of concept data was generated in both Alzheimer's disease and schizophrenia 
with xanomeline, a functional M1/M4>M2>M3 partial agonist. The five muscarinic 
acetylcholine (M1-M5) receptors were cloned beginning in 1986, yet 
development of subtype selective ligands has lagged well behind molecular 
characterization of both structure and function of this receptor family Additional 
knowledge of muscarinic receptor subtype physiology was gleaned primarily from 
experiments with knockout mice bearing genetic deletion of each muscarinic 
receptor subtype. More recently, highly selective orthosteric agonists, allosteric 
agonists and positive allosteric modulators have been described for the M1 and 
M4 receptors. This presentation will focus on the discovery and preclinical 
development of selective agonists and positive modulators for the muscarinic M1 
and M4 receptors targeted for the symptomatic treatment of schizophrenia and 
cognitive impairment.  
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Development of positive allosteric modulators of mAChRs 1, 4 and 5  

Craig W Lindsley, craig.lindsley@vanderbilt.edu, Department of Pharmacology, 
Vanderbilt University Medical Center, 2222 Pierce Ave., 12415 MRBIV- Lindsley 
Lab, Nashville, TN 37232  



Positive allosteric modulators (PAMs) of muscarinic acetylcholine receptors 
(mAChRs 1-5 or M1-M5) are the subject of intensive research due to their 
emerging therapeutic potential for a range of psychiatric and neurological 
disorders such as Alzheimer's disease and schizophrenia. Positive allosteric 
modulators (PAMs), small molecules capable of enhancing agonist-mediated 
receptor activity while possessing no intrinsic agonist activity, have recently been 
developed by our lab for M1, M4 and M5. This talk will discuss medicinal 
chemistry strategies and SAR, in vitro pharmacology, receptor traficking 
phenomenon and in vivo efficacy of these novel M1, M4 and M5 PAMs.  
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Discovery of novel positive allosteric modulators of the ƒÑ7 nicotinic 
acetylcholine receptor  

Ramin Faghih1, ramin.faghih@abbott.com, Gregory A Gfesser2, 
greg.a.gfesser@abbott.com, John Malysz3, Clark A Briggs4, 
clark.briggs@abbott.com, Kathy L Kohlhaas2, kathy.l.kohlhaas@abbott.com, 
Holly M Robb2, holly.robb@abbott.com, Richard J Radek2, 
rich.j.radek@abbott.com, Michael R Schrimpf5, michael.schrimpf@abbott.com, 
William H. Bunnelle6, Chih-Hung Lee7, and Murali Gopalakrishnan5, 
murali.gopalakrishnan@abbott.com. (1) Neurosciense Research, GPRD, Abbott 
Laboratories, 100 Abbott Park Road, Abbott Park, IL 60064-6115, (2) 
Neuroscience Research, GPRD, Abbott Laboratories, 100 Abbott Park Road, 
Abbott Park, IL 60064-6115, (3) Global Pharmaceutical Research and 
Development, Abbott Laboratories, Abbott Park, IL 60064, (4) Neuroscience 
Research, GPRD, Abbott Laboratories, 100 Abbott Park Rdoad, Abbott Park, IL 
60064, (5) Neuroscience Research, GPRD, Abbott Laboratories, 100 Abbott Park 
Road, Abbott Park, IL 60064, (6) Global Pharmaceutical Research and 
Development, Abbott Laboratories, 100 Abbott Park Road, Abbott Park, IL 
60064, (7) Global Pharmaceutical Research and Development, Abbott 
Laboratories, 100 Abbott Park Rd, Abbott Park, IL 60064-6115  

The ƒÑ7 subtype of nicotinic acetylcholine receptor (nAChR) has emerged in 
recent years as a target of considerable interest in CNS drug discovery, in part 
due to its implication in diseases of unmet medical need such as schizophrenia 
and Alzheimer's disease. Increasing evidence, both from animal behavioral 
studies, as well as early results from pilot proof-of principle clinical trials, have 
demonstrated that ƒÑ7 nAChR agonists and partial agonists can lead to 
improvements in cognitive performance though the effect of chronic dosing in 
humans has yet to be fully characterized. An attractive alternative approach to 
modulating ƒÑ7 nAChR function is to enhance the effects of the endogenous 
neurotransmitter acetylcholine (ACh) through positive allosteric modulation 
(PAM). In principle, positive allosteric modulators (PAMs) will selectively amplify 
the natural activity of endogenous ACh at ƒÑ7 nAChRs in a spatial and temporal 



fashion that may have significant advantages over indiscriminate and direct 
activation of nAChRs by nAChR agonists. In this presentation, the synthesis, 
SAR and biological characterization of novel classes of PAMs of the ƒÑ7 nAChR 
will be described.  
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Novel mGluR2 positive allosteric modulators (PAMs): Discovery, SAR 
development, and in vivo evaluation in antipsychotic models  

Lei Zhang1, Lei.Zhang3@pfizer.com, Allen J. Duplantier1, Ivan Efremov1, Bruce 
N. Rogers1, Stanley F. McHardy2, Helen Berke1, John Candler1, Edel Evrard1, 
Kenneth Kraus1, Noha Maklad1, Theresa J. O'Sullivan1, Weimin Qian1, Melinda 
D. Rottas1, Qian A. Zhang1, Angela C. Doran3, Jessica Haas3, Ashley M. Hanks4, 
John T. Lazzaro4, Sheryl A. McCarthy4, F. David Tingley5, Judith A. Siuciak4, 
Christopher J. Schmidt5, and Alan H. Ganong4. (1) Neuroscience Chemistry, 
Pfizer Global Research and Development, Eastern Point Road, Groton, CT 
06340, Fax: 860-686-0015, (2) Neuroscience Medicinal Chemistry, Pfizer Global 
Research and Development, Eastern Point Road, Groton, CT 06340, (3) 
Neuroscience PDM, Pfizer Global Research and Development, Eastern Point 
Road, Groton, CT 06340, (4) Neuroscience Biology, Pfizer Global Research and 
Development, (5) Neuroscience Research, Pfizer Global Research and 
Development  

Group II metabotropic glutamate receptors (mGluR2 and 3) are widely expressed 
in forebrain regions and generally serve as inhibitors of neurotransmission. A 
large number of preclinical and clinical studies provide strong evidence that 
agonists of mGluR2/3 are effective in the treatment of Schizophrenia. The 
antipsychotic effect of mGluR2/3 agonists has been shown to be absent in 
mGluR2 knock-out but not mGluR3 knock-out mice, suggesting mGluR2 as the 
main receptor responsible for the antipsychotic efficacy. However, selective 
mGluR2 agonists have not yet been discovered due to the high degree of 
homology at the orthosteric sites. Positive allosteric modulators (PAMs) may 
provide an opportunity to achieve greater selectivity as they bind in the 
transmembrane domain where there is much less homology among receptor 
subtypes. Additional advantages of PAM include potentially less receptor 
desensitization and structural diversity that allows suitable physicochemical 
properties for brain exposure. Several structure classes of mGluR2 PAMs have 
been reported and most recently a 3-aza-bicyclo[3.1.0]hexan-6-yl methyl ethers 
series by our group. In this presentation, we will describe the expansion of SAR 
and the identification of potent mGluR2 PAMs with excellent pharmacokinetic 
properties from multiple structurally distinctive series. Their in vivo efficacy in 
rodent psychosis models will also be discussed.  
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Allosteric modulation of GPCRs: Focus on mGluR5 receptors  

Jean-Philippe Rocher, jean-philippe.rocher@addexpharma.com, Department of 
Core Chemistry, Addex Pharmaceuticals S.A, Chemin Des Aulx 12, Plan-les-
Ouates, Geneva 1228, Switzerland, Fax: +41-22 884-15-56  

Allosteric modulators of Glutamatergic receptors and in particular mGluR5 
receptors have emerged as a novel and highly desirable class of compounds for 
the treatment of CNS disorders.  

We have identified a new series of heterocycloalkyl-ethynyl-pyridines targeting 
mGluR5. These molecules are potent and highly selective mGluR5 receptor 
Negative Allosteric Modulators (NAM). Structural differences with the MPEP type 
ligands are highlighted in the presentation. We will present the multiparametric 
optimization of the initial hit which ended in the selection of potential clinical 
candidates combining the best pharmacophoric features; a molecule from this 
series, ADX48621, has completed Phase I clinical development and is expected 
to start Phase IIa proof of concept studies in Parkinson's disease levodopa 
induced dyskinesia (PD-LID) this year.  

In addition, we will describe the discovery and the pharmacological properties 
including the results of in-vivo efficacy in rodent behavioral models of ADX47273, 
a novel mGluR5 Positive Allosteric Modulator (PAM).  
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Discovery of PSI-421, a P-selectin inhibitor with improved pharmacokinetic 
properties and oral efficacy in models of vascular injury  

Adrian Huang1, Alessandro Moretto1, Kristin Janz1, Michael Lowe1, Patricia W. 
Bedard2, Steve Tam3, Li Di4, Valerie Clerin2, Natalia Sushkova2, Boris 
Tchernychev2, Desiree Tsao1, James C Keith Jr3, Gray D. Shaw1, Robert G. 
Shaub1, George P. Vlasuk1, Qin Wang1, and Neelu Kailu1. (1) Chemical and 
Screening Sciences, Wyeth Research, 200 Cambridge Park Drive, Cambridge, 
MA 02140, (2) Cardiovascular and Metabolic Diseases, Wyeth Research, 200 
Cambridge Park Drive, Cambridge, MA 02140, (3) Chemical Science, Wyeth 
Research, 200 Cambridge Park Drive, Cambridge, MA 02140, (4) Chemical 
Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543  

The adhesion molecule P-Selectin is expressed on activated platelets and 
endothelial cells, and its ligand PSGL-1 is constitutively expressed on leukocytes. 
Disruption of the P-selectin/PSGL-1 interaction may have significant therapeutic 



potential in vascular inflammation and thrombosis. Consequently, inhibition of 
this interaction by means of a small molecule P-selectin antagonist is an 
attractive strategy for the treatment of diseases like atherosclerosis and DVT. 
High-throughput screening and subsequent optimization of the hits had led to the 
identification of PSI-697, which is currently in the clinic. We will present the 
continuation of this work and the discovery of a second-generation series, the 
cyclopropyl quinoline salicylic acids. These compounds have improved aqueous 
solubility and pharmacokinetic properties, and have shown oral efficacy in animal 
models of both arterial and venous injury. The lead PSI-421, is currently in 
predevelopment.  
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Discovery and SAR of tripeptide acylsulfonamides as potent inhibitors of 
HCV NS3 protease  

Paul M. Scola1, Paul.Scola@bms.com, Andrew C. Good2, Jeffrey A. Campbell1, 
Herbert E. Klei3, Alan X. Wang1, Jie Chen1, Sing-Yuen Sit4, Amy Ripka1, Yan 
Chen4, Yan Thurling1, Piyasena Hewawasam1, Yong Tu1, Li-Qiang Sun1, Min 
Ding1, Stanley V. D'Andrea1, Zhizhen Zheng1, Ny Sin1, Brian L. Venables1, Keith 
Combrink1, Jay Prendegast5, Amy Shaeffer5, Cindy Dunaj5, Dennis Hernandez5, 
Fei Yu5, Min Lee5, Diana Barry5, Heather Mulherin5, Guangzhi Zhai5, Jacques 
Friborg5, Jay O. Knipe6, Kathy Mosure6, Yue-Zhong Shu6, Thomas Phillips6, 
Vinod K. Arora6, Fiona McPhee5, and Nicholas A. Meanwell1. (1) Discovery 
Chemistry, Bristol-Myers Squibb Research and Development, 5 Research 
Parkway, Wallingford, CT 06492, (2) CADD, Bristol-Myers Squibb Research and 
Development, 5 Research Parkway, Wallingford, CT 06492, (3) Macromolecular 
Crystallography, Bristol-Myers Squibb Pharmaceutical Research and 
Development, Princeton, NJ 08543, (4) Discovery Chemistry, Bristol-Myers 
Squibb Research and Development, 5 research Parkway, Wallingford, CT 06492, 
(5) Department of Virology, Bristol-Myers Squibb Research and Development, 5 
Research Parkway, Wallingford, CT 06492, (6) Preclinical Candidate 
Optimization, Bristol-Myers Squibb Research and Development, 5 Research 
Parkway, Wallingford, CT 06492  

The discovery and evolution of acylsulfonamide tripeptides as potent inhibitors of 
HCV NS3 protease will be described. The acylsulfonamide functionality found in 
1 was synthesized from simple tripeptide carboxylic acids, which were reported 
to have modest activity as reversible inhibitors of NS3/4A protease. The 
acylsulfonamide, 1, maintains the acidity of the parent carboxylic acid, a 
structural feature required for interaction with the catalytic histidine of the active 
site. In addition, the sulfonamide functionality provides access to further binding 
interactions in the S1' site of the protease including supplemental hydrogen bond 
interactions in the oxy-anion hole. As a class, these acylsulfonamide tripeptides 
were significantly more potent as inhibitors of the enzyme when compared to the 



corresponding carboxylic acids. Co-crystal data on a tripeptide acylsulfonamide 
bound to the enzyme confirmed these fundamental design features while 
providing additional insight into the preferred binding conformation of the 
sulfonamide cap (R1 of 1). Details of the binding interactions between the 
acylsulfonamide tripeptide and the enzyme will be described. In addition, results 
from SAR studies conducted at each subsite along the tripeptide will be 
presented. This latter effort led to an understanding of the structural features 
required for optimal activity in both the NS3 protease enzyme and HCV 
replication assays, while also providing insight into preferred functionality for 
optimal ADME properties.  
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Discovery of a potent and highly selective, orally efficacious IKK2 inhibitor 
for the treatment of rheumatoid arthritis  

John Liddle, john.2.liddle@gsk.com and Rick A Williamson, GlaxoSmithKline, 
Medicines Research Centre, Gunnels Wood Road, Stevenage SG1 2NY, United 
Kingdom  

The transcription factor, nuclear factor kappa B (NF-κB), is a ubiquitously 
expressed, major regulator of inflammatory genes. In unstimulated cells, NF-κB 
resides in the cytoplasm as a silent complex with the IkB proteins. Upon cellular 
stimulation, IκB proteins are phosphorylated by IκB kinase (IKK) leading to 
degradation of the complex and translocation of NF-κB to the nucleus and the 
induction of gene transcription. Given the attractiveness of NF-κB as a 
therapeutic target in inflammatory and auto-immune disorders, the development 
of selective IKK2 inhibitors has been an active area of pharmaceutical research 
for several years. 4-Phenyl-7-azaindoles were identified as ATP competitive IKK2 
inhibitors during a kinase cross screening campaign. The lead optimisation of this 
series of potent, highly selective and cellular active IKK2 inhibitors will be 
described. This effort led to the discovery of compounds with good 
pharmacokinetic profile in preclinical species and efficacy in the rat LPS-induced 
TNF-α production assay.  
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Discovery of BMS-764459: A novel, potent corticotropin releasing factor-1 
receptor antagonist  
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Richard A. Hartz1, richard.hartz@bms.com, Vijay T. Ahuja2, Maria Rafalski2, 
Argyrios G. Arvanitis2, Eddy W. Yue2, Derek J. Denhart2, William D. Schmitz2, 
Jonathan L. Ditta2, Jeffrey A. Deskus2, Allison B. Brenner2, Vivekananda 
Vrudhula2, Senliang Pan2, Frank W. Hobbs2, Joseph Payne2, Michael F. Parker2, 
Bireshwar Dasgupta3, Bireshwar.Dasgupta@bms.com, Snjezana Lelas4, Yu-Wen 
Li4, Thaddeus Molski4, Harvey Wong5, James E. Grace5, Kimberley A. Lentz5, 
Xiaoliang Zhuo5, Rex Denton5, Richard Schartman5, Jingfang Qian-Cutrone5, 
Nicholas J. Lodge4, Robert Zaczek4, Andrew P. Combs2, Richard E. Olson2, 
Ronald J. Mattson2, John E. Macor2, and Joanne J. Bronson2. (1) Neuroscience 
Discovery Chemistry, Bristol-Myers Squibb Company, 5 Research Parkway, 
Wallingford, CT 06492, Fax: 203-677-7702, (2) Neuroscience Discovery 
Chemistry, Bristol-Myers Squibb Company, (3) Neuroscience Discovery 
Chemistry, Bristol-Myers Squibb Research and Development, 5 Research 
Parkway, Wallingford, CT 06492, (4) Neuroscience Discovery Biology, Bristol-
Myers Squibb Company, (5) Pharmaceutical Candidate Optimization, Bristol-
Myers Squibb Company  

Novel pharmacological approaches leading to the development of improved 
treatments for stress-related diseases, such as anxiety and depression, are of 
significant interest to the pharmaceutical industry. Corticotropin-releasing factor 
(CRF) is a 41 amino acid neuropeptide that coordinates the body's response to 
stress via its function as the primary physiological regulator of the secretion of 
adrenocorticotropic hormone (ACTH) from the anterior pituitary gland. 
Compelling evidence suggests that antagonism of the CRF1 receptor offers 
therapeutic potential for the treatment of diseases resulting from elevated levels 
of CRF, such as anxiety and depression. Optimization of the structure-activity 
relationships (SAR) and in vitro intrinsic clearance properties of a novel, 
pyrazinone-based series of CRF1 receptor antagonists led to highly potent 
compounds with low to moderate clearance in rats. Reactive metabolite issues 
with an early lead compound were overcome by structural modifications, leading 
to the discovery of BMS-764459, a compound with a suitable profile for further 
advancement. Behavioral efficacy was assessed in the Defensive Withdrawal 
model of anxiety in rats. This presentation will focus on the synthesis, SAR, and 
optimization of the in vivo properties of this chemotype, leading to the discovery 
of BMS-764459.  
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Discovery of BMS-812204, a cannabinoid receptor (CB1) antagonist, via 
reductions in log P in the series to balance volume of distribution and 
clearance  

Bruce A. Ellsworth1, bruce.ellsworth@bms.com, Ximao Wu2, Philip M. Sher2, 
Philip.Sher@BMS.com, Gang Wu3, Amarendra Mikkilineni1, 
amarendra.mikkilineni@bms.com, Zhengxiang Gu1, Natesan Murugesan1, 



Yeheng Zhu1, Guixue Yu1, Doree Sitkoff4, Kenneth Carlson5, Liya Kang5, Yifan 
Yang5, Ning Lee5, ning.lee@bms.com, RoseAnn Baska5, Qi Huang5, William 
Keim5, Mary Jane Cullen5, Eva Zuvich5, ezuvich@cephalon.com, Michael 
Thomas5, Michael.Thomas@bms.com, Kenneth W. Rohrbach5, James J. 
Devenny5, Helen Godonis5, Helen.Godonis@bms.com, Susan Harvey5, 
Susan.Harvey@BMS.com, Brian J. Murphy5, Gerry Everloff6, Paul Stetsko6, 
Olafur Gudmundsson7, Susan Johnghar8, Asoka Ranasinghe8, Kamelia Behnia8, 
MaryAnn Pelleymounter5, and William R Ewing1. (1) Discovery Chemistry, 
Bristol-Myers Squibb, P.O. Box 5400, Princeton, NJ 08543-5400, (2) Discovery 
Chemistry, Bristol-Myers Squibb, P. O. Box 5400, Princeton, NJ 08543-5400, (3) 
Discovery Chemistry, Bristol-Myers Squibb, Research and Development, 
Princeton, NJ 08543, (4) Department of Computer Aided Drug Design, Bristol-
Myers Squibb, P.O. Box 5400, Princeton, NJ 08543-5400, (5) Metabolic Disease 
Biology, Bristol-Myers Squibb, P.O. Box 5400, Princeton, NJ 08543-5400, (6) 
Discovery Pharmaceutics, Bristol-Myers Squibb, P.O. Box 5400, Princeton, NJ 
08543-5400, (7) Discovery Pharmaceutics, Bristol-Myers Squibb, P.O. Box 4000, 
Princeton, NJ 08543-4000, (8) Preclinical Candidate Optimization, Bristol-Myers 
Squibb, P.O. Box 5400, Princeton, NJ 08543-5400  

Herein we report the discovery of a novel class of CB1 antagonists and the 
methods we used to solve the physicochemical and pharmacokinetic liabilities 
that plague many CB1 antagonists. The CB1 receptor is within the lipid-binding 
class of GPCRs and it is widely distributed in the CNS, typically leading to 
antagonists with high log P and long in vivo half-lives. Throughout the program, 
predictions of in vivo clearance from in vitro metabolism studies were inaccurate, 
so we developed a hypothesis to reduce volume of distribution via lowered log P 
to reduce compound half-life. We developed an orthogonal synthesis that 
enabled the discovery of a novel pyrimidinyl substituent that gave BMS-812204 
the desired log P (3.8), leading to the desired reduction in volume of distribution. 
Through the platform of CB1, we successfully altered the physicochemical 
properties of our lead series, resulting in a compound that met the goals of 
efficacy, safety and reduced half-life in multiple species.  
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Discovery of PF-3084014: A novel gamma-secretase inhibitor for the 
treatment of Alzheimer's disease  

Michael Brodney, michael.a.brodney@pfizer.com, Department of Medicinal 
Chemistry, Pfizer Global Research and Development, Eastern Point Road, PO 
BOX 8220-3140, Groton, CT 06333  

The rationale for pharmacologically lowering Aβ to treat Alzheimer's Disease 
(AD) is based on the abnormal accumulation of this normal cleavage product of 
APP in neuritic plaques, one of the pathological hallmarks of AD. By inhibiting the 



formation of Aβ, γ-secretase inhibitors will slow the rate of progression of the 
disease by reducing neurotoxic levels of Aβ, lowering extracellular Aβ levels, and 
reducing the amount of amyloid plaques. Several groups have shown that γ-
secretase inhibitors reduce amyloid deposition in transgenic mouse models that 
over express human APP. PF-3,084,014 is a potent and selective inhibitor of γ-
secretase, both in vitro and in vivo. It produces robust reduction of Aβ levels in 
plasma, brain and CSF in multiple in vivo models. The optimization of the lead 
compound along with the profile of PF-3084014 will be described.  
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The medicinal chemistry of HIV entry inhibitors  

Don Middleton, don.s.middleton@pfizer.com, Department of Discovery 
Chemistry (IPC 424), Pfizer Global Research and Development, Ramsgate 
Road, Sandwich, Kent CT13 9NJ, United Kingdom, Fax: +44-1304-651987  

Human immunodeficiency virus (HIV) infection remains a major medical problem 
with approximately 33 million people worldwide living with the disease, together 
with 2.5 million people newly infected with HIV in 2007. Despite advances in 
combination therapies and the approval of approximately 30 marketed drugs 
covering 5 main classes, the emergence of drug resistant viral strains, 
tolerance/toxicity, and patient compliance remain major challenges in the 
treatment of HIV infection. As a consequence, the demand for new anti-retroviral 
(AV) drugs remains high.  

The talk will focus on the medicinal chemistry of two mechanistically distinct AV 
programmes, which target viral entry. The first part of the talk will update our 
work in CCR-5, following the nomination of UK-427,857 (Maraviroc), and will 
include our follow-up strategy and describe the successful identification of further 
clinical agents in this mechanism. The second part of the talk will describe the 
successful identification of gp120 inhibitor, PF-821,385, from library hit to clinical 
agent.  
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Coupling theory and experiment to address the docking problem  

Brian Schoichet, shoichet@cgl.ucsf.edu, Dept. of Pharmaceutical Chemistry, 
University of California San Francisco, Mission Bay Campus, QB3, 1700 4th 
Street, Box 2550, San Francisco, CA 94158-2330, Fax: 415-514-4260  

We are investigating methods to address the docking problem through coupled 
computational and experimental studies. Computationally, we are developing 



algorithms to sample degrees of freedom such that the number of states grow 
linearly, not exponentially, with chemical complexity. We are also investigating 
methods to calculate desolvation energies in docking. An important aspect of our 
research program is that we are experimentally testing new docking algorithms in 
our own laboratory. This allows us to investigate how the algorithms are 
performing in greater detail than is typically accessible to theoretical laboratories. 
AmpC â-lactamase, in conjunction with a binding site engineered into T4 
lysozyme, provide well-behaved experimental systems for these studies. Much of 
our research centers around using docking as a method to screen molecular 
databases for ligands that will complement a protein structure.  

 
MEDI 236  

Understanding and predicting protein-ligand binding affinities by 
combining empirical scoring models with molecular dynamics simulations  

Richard A. Friesner, rich@chem.columbia.edu, Department of Chemistry, 
Columbia University, 3000 Broadway, New York, NY 10027  

In this talk, we will explore the key aspects of protein-ligand interactions which, 
when combined together, are the principal determinants of protein-ligand binding 
affinity. Major topics will include free energy of displacement of water molecules 
from the protein active site, free energy contributions from hydrogen bonding and 
salt bridge formation, specialized terms for pi-cation and other unusual 
interactions, and the impact of protein reorganization on binding. Most terms are 
addressed via a parametrized empirical model, but accurate water displacement 
modeling is facilitated via a novel molecular dynamics methodology. A test set of 
~30 receptors, comprising roughly 700 complexes, has been assembled from 
structural data in the Protein Data Bank, and is used to develop and test the our 
scoring model. Both rank ordering of active ligands, and enrichment in virtual 
screening experiments, will be discussed. Numerous examples illustrating the 
role of different terms in various binding motifs will be presented.  
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Thermodynamic guidelines for binding affinity optimization  

Ernesto Freire, ef@jhu.edu, Department of Biology, Johns Hopkins University, 
3400 N Charles St, Baltimore, MD 21218, Fax: 410-516-6469  

A major task in drug development is the optimization of the binding affinity of 
initial lead compounds. Usually, compounds or fragments identified by screening 
are characterized by micromolar or even weaker affinities towards their intended 
targets. To become viable drug candidates, their binding affinity needs to be 



increased by several orders of magnitude, while simultaneously optimizing their 
selectivity. Traditionally, those goals have been accomplished by performing 
structure activity relationships (SAR) in which the scaffold under consideration is 
modified in several ways and the resulting activity is evaluated. Past experience 
has demonstrated that this is a long and, sometimes, frustrating process. One 
approach that is proving to be extremely successful involves increasing the 
dimensionality of SAR by utilizing isothermal titration calorimetry (ITC). By 
experimentally monitoring not only binding affinity but the thermodynamic forces 
that determine binding, enthalpy and entropy, it is possible to add two additional 
dimensions and significantly accelerate the development process. Since the 
enthalpy and entropy reflect different forces like hydrogen bonding, hydrophobic 
interactions, etc. they provide a more accurate prescription of the type of 
interactions (chemical functionalities and the location of those functionalities) that 
are needed to achieve the optimization goals. In this presentation, several 
examples will be used to show that a thermodynamic platform allows faster 
affinity and selectivity optimization in conformity with existing rules for the design 
of drug-like molecules and oral bioavailability.  
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Unraveling the fundamental forces controlling drug-receptor binding 
affinity with in-depth combined experimental-theoretical approach  

David G. Hangauer1, hangauer@buffalo.edu, Gerhard Klebe2, klebe@staff.uni-
marburg.de, Marek Freindorf3, marek@q-chem.com, Michael Smolinski4, 
msmolinski@kinexpharma.com, Laveena Muley4, lmuley@buffalo.edu, 
Menshawy Mohamed1, mm323@buffalo.edu, Mohamed Zayed1, 
mfzayed@buffalo.edu, Maan Khayat5, mta4@buffalo.edu, Nader Nasief5, 
nnn2@buffalo.edu, Christof Wegscheid-Gerlach2, christof-wegscheid-
gerlach@bayerhealthcare.com, Bernhard Baum6, bernhard.baum@staff.uni-
marburg.de, Adam Biela2, biela@staff.uni-marburg.de, and Jing Kong3, jkong@q-
chem.com. (1) Department of Chemistry, University at Buffalo, The State 
University of New York, Natural Sciences Complex, Box 603000, Buffalo, NY 
14260-3000, (2) Institute of Pharmaceutical Chemistry, Philipps-University 
Marburg, Marbacher Weg 6, Marburg, Germany, (3) Q-Chem, Inc, 5001 Baum 
Blvd., Suite 690, Pittsburgh, PA 15213, (4) Department of Chemistry, University 
at Buffalo, The State University of New York, Buffalo, NY 14260, (5) Department 
of Chemistry, University at Buffalo, Natural Sciences Complex, Box 603000, 
Buffalo, NY 14260-3000, (6) Institute of Pharmaceutical Chemistry, Philipps-
University Marburg, Marbacher Weg 6, Marburg 35032, Germany  

The reliable and accurate prediction of ligand binding affinities to their receptors 
is a long sought goal in medicinal and computational chemistry. Structure-based-
drug design requires an in-depth understanding and quantification of the 
individual factors controlling the free energy of binding before this important goal 



can be generally achieved. Factors such as cooperativity amongst ligand side 
chain interactions with their receptors, desolvation effects, enthalpy-entropy 
compensation effects, induced polarization, and others, are still not defined in the 
depth that is needed to make highly reliable and accurate binding affinity 
predictions. This presentation will provide results from a unique experiment and 
theory collaboration between multiple labs wherein systematically designed 
enzyme inhibitors are evaluated by ITC, x-ray, molecular dynamics and QM/MM 
calculations to provide new insights into the poorly understood factors controlling 
binding affinity.  
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Enzyme dynamics in response to drug binding from NMR relaxation  

Andrew L Lee, drewlee@unc.edu, School of Pharmacy, Division of Medicinal 
Chemistry and Natural Products, University of North Carolina at Chapel Hill, 
201A Beard Hall, CB# 7360, Chapel Hill, NC 27599-7360, Fax: 919-843-5150, 
Randall V. Mauldin, rmauldin@email.unc.edu, School of Medicine, Department of 
Biochemistry and Biophysics, University of North Carolina at Chapel Hill, 201 
Beard Hall, CB #7360, Chapel Hill, NC 27599, and Mary J. Carroll, 
carroll4@email.unc.edu, Eshelman School of Pharmacy, Division of Medicinal 
Chemistry and Natural Products, University of North Carolina at Chapel Hill, 201 
Beard Hall, CB #7360, Chapel Hill, NC 27599  

The arduous task of rationally designing small-molecule enzyme inhibitors is 
complicated by the inherent flexibility of the protein scaffold. Dihydrofolate 
reductase (DHFR) is a model enzyme for studying the role of flexibility in 
catalysis and function. To gain insight into the changes in dynamics associated 
with small-molecule-based inhibition, we have characterized, using NMR 
relaxation methods, dihydrofolate reductase in complex with two drugs, 
methotrexate and trimethoprim. Attention is focused on the distribution of 
dynamic changes brought about by drug binding, as well as the timescales of 
motion involved. Dynamic changes propagate to distal loop regions of the 
enzyme, and yet these changes take place in the absence of significant 
conformational change. Insight is gained into the relationship between drug 
binding, dynamic propagation, and global conformational changes.  
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Next generation targets for immunology and inflammation  

Gary L. Schieven, gary.schieven@bms.com, Immunology Drug Discovery, 
Bristol Myers Squibb, PO Box 4000, Princeton, NJ 08543  



Strategies for treatment of autoimmune disease have evolved from treating 
symptoms to focusing on the pathologic mechanisms underlying disease. In 
recent years biologics have predominated in this approach. Biologics have now 
laid the groundwork for new advances in small molecule therapies by creating 
markets and by demonstrating the importance of key pathways such as TNF, 
Th17 responses and CD28 costimulation blockade in human disease. In this 
environment the traditional advantages of small molecules in terms of oral dosing 
and cost of manufacture can be combined with modulation of key pathways 
defined by biologics. An additional advantage of small molecules is the ability to 
act on a single target that can modulate multiple pathways. For example, key 
signal transduction nodes in cells of the immune system can be targeted. Small 
molecule targets that offer new approaches to target the recruitment, 
proliferation, activation and survival of immune system cells will be reviewed.  
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Structure-based design of serine protease inhibitors: Discovery of 
selective chymase inhibitors containing novel ß-amidophosphonic acid-
derived motifs  

M. N. Greco1, M. J. Hawkins1, E. T. Powell1, L. De Garavilla2, Jack A. Kauffman3, 
Y Wang4, Lisa Minor5, N. Sukumar6, Z-W. Chen6, Augustin Pineda7, F. S. 
Mathews6, Enrico Di Cera6, enrico@wustl.edu, and Bruce E. Maryanoff8. (1) 
Johnson & Johnson Pharmaceutical Research and Development, Welsh and 
McKean Roads, Spring House, PA 19477-0776, Fax: 215-628-4985, (2) Johnson 
& Johnson Pharmaceutical Research and Development, Welsh & McKean 
Roads, Spring House, PA 19477-0776, (3) Johnson & Johnson Pharmaceutical 
Research and Development, Welsh and McKean Roads, Spring House, PA 
19477, (4) Johnson & Johnson Pharmaceutical Research and Development, 
Spring House, PA 19477, (5) Johnson & Johnson Pharmaceutical Research and 
Development, Spring House, PA 19447, (6) Department of Biochemistry and 
Molecular Biophysics, Washington University School of Medicine, St. Louis, MO 
63110, (7) Department of Biochemistry and Molecular Biophysics, Washington 
University School of Medicine, St. Louis, MO 63110, (8) Johnson & Johnson 
Pharmaceutical R&D, Spring House, PA 19477-0776  

Human chymase, a chymotrypsin-like serine protease present in the mast cell 
and released on activation, has been implicated in various pathological 
conditions associated with inflammation, including airway inflammation. We 
identified &beta-amidophosphonic acid 1 as a selective inhibitor of chymase 
(IC50 = 0.2 µM) through routine screening. We solved the X-ray crystal structure 
of 2•chymase and used the information in a structure-based optimization 
protocol. Details of the interactions of 2 within the active site of chymase will be 
discussed. Compound 2 was efficacious in the standard sheep model of asthma. 
Further optimization of 2 led to a series of potent, selective, orally active 



chymase inhibitors, represented by 3, from which we identified a suitable 
compound for preclinical development. Details of these studies will be presented.  
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From HTS hit to CD: Optimization of a novel series of CCR4 antagonists  

Antonio Mete1, Antonio.Mete@Astrazeneca.com, Glen Andrews2, Andrew 
Baxter1, David Cheshire1, Lorna Ewart3, Steve Harper2, Kevin Hickling3, Nicholas 
Kindon1, Dermot McGinnity4, Claire Murray2, Michael Stocks1, Nicholas 
Tomkinson1, Keith Wregget2, and Simon Young2. (1) Department of Medicinal 
Chemistry, AstraZeneca R&D Charnwood, Bakewell Road, Loughborough, 
Leicestershire LE11 5RH, United Kingdom, Fax: +44 (0)1509 645571, (2) 
Department of Discovery Bioscience, AstraZeneca R&D Charnwood, Bakewell 
Road, Loughborough, Leicestershire LE11 5RH, United Kingdom, (3) 
Department of Safety Assessment, AstraZeneca R&D Charnwood, Bakewell 
Road, Loughborough, Leicestershire LE11 5RH, United Kingdom, (4) 
Department of DMPK, AstraZeneca R&D Charnwood, Bakewell Road, 
Loughborough, Leicestershire LE11 5RH, United Kingdom  

Allergic asthma is characterised by the infiltration into the airways of activated 
Th2 cells. The CCR4 receptor is differentially expressed on these Th2 cells and 
binds the chemokines CCL17 and CCL22 that drive recruitment of T cells into the 
lung. Antagonism of CCR4 should reduce the number of Th2 cells in the airways 
thereby alleviating the severity of the disease.  

Several novel series of CCR4 antagonists were discovered by screening a 
targeted library of our compound collection. One series, (N-pyrazin-2-yl-
arylsulphonamides), had the biological and physicochemical profile that made it 
suitable for a rapid optimisation programme, leading to identification of the first 
candidate drug (CD) within 12 months. Toxicological issues associated with an 
unexpected metabolite were encountered during safety evaluation. An 
optimisation strategy, incorporating early safety data, identified further potential 
CDs without these issues. The compounds demonstrated excellent DMPK 
properties in a number of pre-clinical species.  
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Discovery of CRTH2 and DP dual antagonists for treatment of asthma  

Jiwen Liu1, jiwenl@amgen.com, Zice Fu2, Yingcai Wang1, Michael G. Johnson1, 
mgjohnso@amgen.com, Michael Schmitt3, An-Rong Li1, Yongli Su1, Matt Brown1, 
Sarah E Lively1, slively@amgen.com, and Julio Medina1. (1) Amgen Inc, 1120 
Veterans Blvd, San Francisco, CA 94080, Fax: 650-837-9369, (2) Amgen Inc, 
1120 Veterans Blvd., South San Francisco, CA 94080, (3) Amgen Inc, 1120 
Veterans Blvd., South San Francisco, CA  

Prostaglandin D2 (PGD2) is believed to play a key role in asthma. It exerts its 
activity through two different G-protein coupled receptors (GPCRs), termed DP 
(D prostanoid) and CRTH2 (chemoattractant receptor-homologous molecule 
expressed on Th2 cells). In recent years, there are many published studies that 
support the critical roles CRTH2 plays in asthma and several CRTH2 selective 
antagonists are progressing in clinical trials. DP is believed to play an important 
role in initiation and maintenance of asthma by tipping the balance of Th cell 
development toward Th2 cells. We believe that CRTH2 and DP play 
complimentary roles in asthmatic responses and blocking both should produce 
better efficacy than blocking either receptor.  

Even though CRTH2 and DP share the same endogenous ligand, they share 
little homology, which makes it difficult to optimize for potency on both receptors. 
Here we will report how we discovered potent CRTH2 and DP dual antagonists 
within an aryl sulfonamide phenyl acetic acid series. This chemical series has 
three readily modifiable moieties. Initial structure activity relationship (SAR) 
studies discovered multiple modifications that afforded increases in potency on 
either CRTH2 or DP, however, many of these changes were not compatible with 
both receptors. Along the way, several potent CRTH2 selective antagonists and 
DP selective antagonists were identified. We benefited from a readily modifiable 
chemical series and identified modifications that are tolerated by both receptors. 
Eventually we were able to discover potent CRTH2 and DP dual antagonists. As 
a result, AMG 009, a CRTH2/DP dual antagonist was identified as a clinical 
development compound. In vivo efficacy studies with AMG 009 in asthma models 
will also be discussed.  
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P38 MAP kinase inhibitors for the treatment of inflammatory disorders: 
Scaffold diversity as a method for potency optimization  

John Hynes Jr.1, john.hynes@bms.com, Hong Wu2, Alaric Dyckman3, Shuqun 
Lin2, Stephen Wrobleski3, Kathleen Gillooly4, Steven Kanner5, Herinder Lonial4, 
Derek Loo4, Kim Mcintyre4, Sidney Pitt4, Ding Ren Shen4, David J. Shuster4, 
Xiaoxia Yang5, Rosemary Zhang5, Kamelia Behnia6, Hongjian Zhang7, Punit 
Marathe8, Arthur Doweyko9, John S. Sack9, Kevin Kish9, Susan E. Kiefer10, John 
A. Newitt10, Joel Barrish11, John Dodd3, Gary L. Schieven4, and Katerina 
Leftheris1. (1) Department of Discovery Chemistry, Bristol-Myers Squibb, P.O. 
Box 4000, Princeton, NJ 08543-4000, Fax: 609-252-6601, (2) Department of 
Discovery Chemistry, Bristol-Myers Squibb, PO Box 4000, Princeton, NJ 08543-
40, (3) Department of Discovery Chemistry, Bristol-Myers Squibb, P. O. Box 
4000, Princeton, NJ 08543-4000, (4) Discovery Biology, Bristol-Myers Squibb, 
P.O. Box 4000, Princeton, NJ 08543-4000, (5) Discovery Biology, Bristol-Myers 
Squibb, Provinceline Rd and Route 206, P.O. Box 4000, Princeton, NJ 08543-
4000, (6) Metabolism and Pharmacokinetics, Bristol-Myers Squibb, P. O. Box 
5400, Princeton, NJ 08543-4000, (7) Metabolism and Pharmacokinetics, Bristol-
Myers Squibb, P. O. Box 4000, Princeton, NJ 08543-5400, (8) Metabolism and 
Pharmacokinetics, Bristol-Myers Squibb, PO Box 4000, Princeton, NJ 08543-
4000, (9) Department of Macromolecular Structure, Bristol-Myers Squibb, P.O. 
Box 4000, Princeton, NJ 08543-4000, (10) Molecular Biosciences, Bristol-Myers 
Squibb, Rt. 206 & Province Line Rd., Princeton, NJ 08540, (11) Department of 
Discovery Chemistry, Bristol-Myers Squibb, P.O. Box 4000, Princeton 08543  

Abstract: The beneficial pharmacological blockade of TNF-alpha and IL-1 beta 
via protein based therapies for the treatment of pro-inflammatory diseases has 
stimulated significant research towards identifying small molecule inhibitors of 
these proteins. Activation of the p38 MAP kinase signaling cascade leads to the 
up-regulation of both TNF-alpha and IL-1 beta and inhibitors of p38 are proposed 
to have therapeutic benefits in diseases regulated by these cytokines. Herein, we 
report our efforts towards the development of potent, orally efficacious p38 
inhibitors. The SAR progression of a deck hit leading to the discovery of the 
clinical development candidate BMS-480188 and an additional series of highly 
potent inhibitors derived from 2-aminothiazoles will be discussed. A structural 
basis for p38 inhibition will be provided from X-ray co-crystal structure 
determinations and a survey of the in vivo efficacy of these molecules in various 
models of acute and chronic inflammation will be presented.  
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A potent and selective allosteric p38 inhibitor with no hinge interaction: 
Virtual fragment based design, synthesis, and biological study  



Bin Liu1, bliu@locuspharma.com, Duyan Nguyen1, Kristofer K Moffett1, Rupa 
Shetty1, Wenchun Chao1, Enrique L. Michelotti1, Haridasan V. M. Namboodiri2, 
Ken Williams2, Joseph Ramcharan2, Marina Bukhtiyarova2, Eric B Springman2, 
Zenon Konteatis3, and Ted Fujimoto3. (1) Medicinal Chemistry, Locus 
Pharmaceuticals, Inc, Four Valley Square, 512 Township Line Road, Blue Bell, 
PA 19422, (2) Biochemistry, Locus Pharmaceuticals, Inc, Four Valley Square, 
512 Township Line Road, Blue Bell, PA 19422, (3) Computational Chemistry, 
Locus Pharmaceuticals, Inc, Four Valley Square, 512 Township Line Road, Blue 
Bell, PA 19422  

Because of its prominent role in the regulation of several proinflammatory 
cytokines, including tumor necrosis factor alpha (TNF-alpha), and interleukin-1 
beta (IL-1 beta), p38 has been the subject of extensive research toward the 
development of small molecule inhibitor drugs for the treatment of inflammatory 
and autoimmune diseases. In general, most ATP-site inhibitors have suffered 
from poor selectivity due to the conserved adenine binding pocket. Based on the 
premise that allosteric site inhibitors for p38 could achieve improved selectivity, 
we have chosen to focus our p38 drug discovery effort toward the development 
of inhibitors specifically targeting the allosteric site. Aided by in-house 
computational fragment-based drug discovery technology, we designed and 
synthesized a series of pure allosteric p38 inhibitors that completely removed the 
traditional hinge interaction. Subsequent medicinal chemistry optimization guided 
by structural information has resulted in lead compounds possessing excellent 
kinase selectivity, cell potency, and potency in a whole blood assay.  
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Structure-based design of a protein-protein interaction inhibitor, ABT-263, 
for the treatment of cancer  

Michael D Wendt, mike.d.wendt@abbott.com, Cancer Research, Global 
Pharmaceutical R&D, Abbott Laboratories, 100 Abbott Park Road, Abbott Park, 
IL 60064, Fax: 847-935-5165  

The discovery of ABT-263, a rationally designed, orally bioavailable Bcl-2/Bcl-xL 
inhibitor currently in Phase I/II clinical trials for cancer, is described. Emphasis is 
placed on the specific hurdles overcome throughout the discovery process that 
relate to (1) structure-based drug design (SBDD), and in particular (2) the nature 
of the targeted protein-protein interaction (PPI). We draw on observations from 
the experience of discovering ABT-263 and discuss them within the framework of 
the larger issue of discovering drugs targeting PPIs. In addition to SBDD, issues 
touched on include the ‘hot spot' paradigm, hit and lead generation, serum 
protein binding, and hydrophobicity and molecular size and their relation to 
PK/PD properties. In particular, the specific challenge of achieving sufficient oral 



bioavailability is discussed via SAR of physicochemical properties as well as 
potency.  
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Structure-based design of highly potent, specific, orally active small-
molecule inhibitors of the MDM2-p53 interaction as a new class of 
anticancer therapy  

Shaomeng Wang, shaomeng@umich.edu, Cancer Drug Discovery Program, 
Departments of Internal Medicine, Pharmacology and Medicinal Chemistry, 
University of Michigan Comprehensive Cancer Center, CCGC/3316, 1500 E. 
Medical Center Drive, Ann Arbor, MI 48109-0934  

Abstract: p53 is a powerful tumor suppressor and is an attractive cancer 
therapeutic target since it can be functionally activated to eradicate tumors. 
Although p53 is frequently mutated or deleted in many different forms of human 
cancers, it retains its wild-type status in a majority of leukemia, lymphoma, 
prostate and breast cancers, among others. In tumors with wild-type p53, the 
tumor suppressor function of p53 is effectively inhibited by its primary cellular 
inhibitor, the MDM2 onco-protein through their direct interaction. It has been 
proposed that blocking the MDM2-p53 protein-protein interaction using a small-
molecule inhibitor can lead to reactivation of the p53 function and may represent 
a promising new cancer therapeutic strategy. However, design of potent, specific 
and drug-like non-peptide small-molecules to block the MDM2-p53 protein-
protein interaction has proven to be difficult using traditional medicinal chemistry 
approaches. I wish to present our successful structure-based design of a class of 
highly potent, specific, orally active small-molecule inhibitors of the MDM2-p53 
interaction and our in vitro and in vivo evaluation of their therapeutic potential as 
a new class of anticancer drugs.  
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A novel approach to enhance the therapeutic efficacy of taxol for treating 
advanced androgen-refractory prostate cancer  

Walter A. Szarek, szarekw@chem.queensu.ca, Department of Chemistry, 
Queen's University, Kingston, ON K7L 3N6, Canada, Fax: 613-533-6532, Moulay 
A. Alaoui-Jamali, moulay.alaoui-jamali@mcgill.ca, Lady Davis Institute for 
Medical Research, Room 523, Jewish General Hospital and McGill University, 
3755 chemin cote Ste.Catherine, Lady Davis Institute, E-525, Montreal, QC H3T 
1E2, Canada, Ajay Gupta, guptaa@sympatico.ca, Osta Biotechnologies Inc, 179 
Choquette, Dollard-des-Ormeaux, QC H9A 3H2, Canada, Tarek Bismar, 
tarek.bismar@cls.ab.ca, Departments of Pathology & Laboratory Medicine and 



Oncology, University of Calgary, Calgary, AB T2V 1P9, Canada, and Hyman M. 
Schipper, hyman.schipper@mcgill.ca, Lady Davis Institute for Medical Research, 
Jewish General Hospital and McGill University, Centre for Neurotranslational 
Research, 3755 chemin cote Ste. Catherine, Montreal, QC H3T 1E2, Canada  

A novel heme oxygenase-1 (HO-1) inhibitor in combination with Taxol has been 
identified as a promising therapeutic approach for treating hormone-refractory 
prostate cancer. We have observed significant elevation of HO-1 expression in 
cancer epithelial cells, but not in surrounding stromal cells, from hormone-
refractory prostate cancer compared to hormone-responsive prostate cancer and 
benign prostatic hypertrophy. Silencing of the HO-1 gene in androgen-
independent prostate cancer cells decreased heme oxygenase activity, oxidative 
stress, and activation of the MAPK-ERK and -p38 kinases. This coincided with 
reduced cell proliferation, cell survival, cell migration and invasion, as well as 
inhibition of prostate tumor growth and lymph node and lung metastases in vivo. 
The impact of HO-1 silencing on these oncogenic features was mimicked by 
exposure of cells to a novel HO-1 inhibitor (OB-24) which selectively 
downregulates HO-1 activity, oxidative stress, and MAPK activation in androgen-
independent prostate cancer cells, and inhibits cell proliferation in vitro and tumor 
growth and lymph node/lung metastases in vivo. Moreover, a potent synergistic 
activity was observed when OB-24 was combined with Taxol. These results 
establish the combination of Taxol with OB-24 as a novel, targeted therapeutic 
combination for management of androgen-refractory prostate cancer.  
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Discovery of ixabepilone (IXEMPRA™): A first-in-class epothilone analog 
for the treatment of metastatic breast cancer  

Robert M. Borzilleri, robert.borzilleri@bms.com, Oncology Chemistry, Bristol-
Myers Squibb Research and Development, Princeton, NJ 08543-4000, Fax: 609-
252-7410  

Traditional microtubule-targeting agents, such as paclitaxel (Taxol) are among 
the most effective chemotherapeutics used for the treatment of solid tumor 
malignancies. The epothilones represent a unique class of tubulin-polymerizing 
natural products that overcome known mechanisms of drug resistance 
associated with the taxanes. Ixabepilone (BMS-247550), the semisynthetic 
macrolactam analog of epothilone B, demonstrated broad spectrum antitumor 
activity against various human tumor xenografts resistant to paclitaxel. This 
robust preclinical efficacy was recapitulated in early human clinical trials for 
several cancers, including metastatic breast and prostate cancers. Ixabepilone 
was approved by the FDA in 2007 for the treatment of drug-resistant/refractory 
metastatic or locally advanced breast cancers in combination with capecitabine 
or as monotherapy following failure of an anthracycline, a taxane and 



capecitabine. An overview of the discovery efforts leading to the identification of 
this novel antineoplastic agent will be presented along with its preclinical 
pharmacology profile.  
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Synthesis-based discovery of new chemotypes of microtubule stabilizers 
through extensive modification of the epothilone scaffold  

Karl-Heinz Altmann, karl-heinz.altmann@pharma.ethz.ch, Department of 
Chemistry and Applied Biosciences, Swiss Federal Institute of Technology (ETH) 
Zürich, Switzerland, HCI H405, Wolfgang-Pauli-Str. 10, Zürich, Switzerland CH-
8093, Switzerland, Fax: 0041-22-6331360  

Epothilones are bacterial macrolides with potent microtubule-stabilizing and 
antiproliferative activity. At least 7 epothilone-type agents have entered clinical 
trials in humans and one of these (ixabepilone, Ixempra®) has been approved by 
the FDA in 2007 for clinical use in cancer patients. However, the structural 
diversity represented by these clinical compounds is rather limited and their 
structures show little divergence from the original natural product leads. In 
contrast, we have elaborated a series of epothilone-derived macrolactones, 
whose overall structural features significantly deviate from those of the natural 
epothilone scaffold and thus define new structural families of microtubule-
stabilizing agents. Key elements of our hypermodification strategy are the 
change of the natural epoxide geometry from cis to trans, the incorporation of 
conformationally constrained side chains, the removal of the C3-hydroxyl group, 
and the replacement of C12 with nitrogen. The synthesis, SAR, and 
conformational properties of these new epothilone analogs will be discussed.  
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Translational ideas in molecular therapy: Re-engineering anticancer drugs 
to curb side effects  

Ariel Fernandez, Bioengineering, Rice University, 6100 Main, Houston, TX 
77005, Fax: 713-348-3699  

This presentation focuses on controlling specificity in molecularly targeted 
anticancer therapy. A basic goal is to reduce toxic side effects by structure-based 
drug design exploiting our understanding of the molecular basis of specificity. 
Emphasis will be placed on engineering kinase inhibitors (KIs) with minimal 
clinical uncertainty.  



A radical innovation is on its way in terms of rationally redesigning KIs to reduce 
their toxicity: we can now control specificity to an unprecedented degree and 
hence decisively contribute to test the limits of therapeutic efficacy. Cross 
reactivities of KIs arise because of the structural similarity and amino acid 
conservation across paralog kinases. Yet, while paralogs possess similar 
structures, they are packed differently. If we compare the microenvironments of 
intramolecular hydrogen bonds aligned across paralogs we shall notice crucial 
differences: some hydrogen bonds are exposed to solvent in one kinase and 
shielded from water in another, or, rather, one hydrogen bond may be deficiently 
packed in one kinase but well packed in another. Taking into account such local 
differences in packing patterns, we are able to redesign KIs because deficiently 
packed hydrogen bonds –the so-called dehydrons - not only distinguish paralogs 
but are also sticky and hence targettable. Dehydrons are sticky because they 
promote their own dehydration (through molecular associations) to enhance the 
underlying amide-carbonyl electrostatic attraction.  

Hence, a new design strategy to achieve higher specificity emerges as we 
redesign KIs to turn them into protectors (“wrappers”) of dehydrons that are not 
conserved across paralogs. Such wrapping designs enable paralog 
discrimination and hence lead to drugs with controlled specificity and capable of 
curbing side effects almost a la carte. Guided by the novel selectivity filter, we 
shall report on a re-working of imatinib, the powerful anticancer drug, geared at 
suppressing its cardiotoxicity.  
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Development of indazole Rho-kinase (ROCK1) inhibitors as potential 
antihypertensive agents  

Krista Beaver Goodman1, Sarah E. Dowdell2, Dimitri E. Gaitanopoulos3, Robert 
Ivy3, Clark Sehon2, Robert Stavenger2, Gren Wang2, Andrew Q. Viet2, Weiwei 
Xu2, Guosen Ye4, Simon F. Semus5, Christopher Evans6, Harvey E. Fries7, Larry 
J. Jolivette7, David K. Jung2, Lois L. Wright8, Gary K. Smith8, David J. Behm9, 
Ross Bentley9, Christopher P. Doe9, Erding Hu9, and Dennis Lee2. (1) 
Department of Medicinal Chemistry, GlaxoSmithKline, 709 Swedeland Rd, 
UW2421, King of Prussia, PA 19406, (2) Department of Medicinal Chemistry, 
GlaxoSmithKline, 709 Swedeland Rd, King of Prussia, PA 19406, (3) Department 
of Medicinal Chemistry, GlaxoSmithKline, 709 Swedeland Road, King of Prussia, 
PA 19406, (4) Department of Medicinal Chemistry, GlaxoSmithKline, 709 
Swedeland Rd, King of Prussia, PA 19422, (5) Department of Computation and 
Structural Sciences, GlaxoSmithKline, 709 Swedeland Rd, King of Prussia, PA 
19422, (6) GlaxoSmithKline, (7) Department of Drug Metabolism and 
Pharmacokinetics, GlaxoSmithKline, 709 Swedeland Rd, King of Prussia, PA 
19406, (8) Screening and Compound Profiling, GlaxoSmithKline, 709 Swedeland 



Rd, King of Prussia, PA 19406, (9) Biology, Cardiovascular and Urogenital 
CEDD, GlaxoSmithKline, 709 Swedeland Road, King of Prussia, PA 19406  

Rho Kinase (ROCK1) mediates vascular smooth muscle contraction and is a 
potential target for the treatment of hypertension and related disorders. High 
throughput screening identified a dihydropyrimidinone indazole amide as a potent 
and selective ROCK1 inhibitor which possessed poor oral bioavailability. 
Optimization of this compound resulted in the discovery of a series of 
dihydropyridones with significantly improved pharmacokinetic parameters relative 
to the initial lead. Early application of in vitro metabolite identification provided the 
key insight that the indazole was a likely site of metabolism. Indazole substitution 
played a critical role in decreasing clearance and improving oral bioavailability. 
Optimized compounds were evaluated in both in vivo acute and chronic models 
of hypertension. The implications of these studies for ROCK1 hypertension target 
validation will be discussed.  
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Discovery and in vitro optimization of a novel class of PTPγ inhibitors  

Samuel W. Gerritz1, samuel.gerritz@bms.com, Weixu Zhai1, Walter A. Kostich2, 
Yanling Huang2, Kingsley K. Appiah3, Jonathan C. O'Connell3, Brett R. Beno4, 
Steven Sheriff5, Kevin F. Kish5, Valentina Goldfarb5, Mian Gao5, Susan E. 
Kiefer5, Patricia A. McDonnell5, Carolyn D. Dzierba1, Shuhao Shi1, Shirong Zhu1, 
Brian Hamman6, Jason Allen6, Ryan S. Westphal2, Michael Poss7, Joanne J. 
Bronson1, and John E. Macor1. (1) Discovery Chemistry, Bristol-Myers Squibb, 5 
Research Parkway, Wallingford, CT 06492, (2) Neuroscience Biology, Bristol-
Myers Squibb, 5 Research Parkway, Wallingford, CT 06492, (3) Lead Discovery, 
Bristol-Myers Squibb, 5 Research Parkway, Wallingford, CT 06492, (4) Molecular 
Biosciences, Bristol-Myers Squibb, 5 Research Parkway, Wallingford, CT 06492, 
(5) Molecular Biosciences, Bristol-Myers Squibb, Rt. 206 & Province Line Rd., 
Princeton, NJ 08540, (6) Lexicon Pharmaceuticals, The Woodlands, TX 77381, 
(7) Early Discovery Chemistry, Bristol-Myers Squibb, Route 206 and Province 
Line Road, Princeton, NJ 08540  

Protein tyrosine phosphatase subtype gamma (PTPγ) is a receptor-like PTP that 
is widely expressed in human tissues, yet little is known about its biological 
function. Genetic inhibition of PTPγ expression in mice produces a phenotype 
consistent with anti-depressant activity, and this observation prompted us to 
screen our compound collection in search of small molecule PTPγ inhibitors. This 
effort prompted the discovery of thiophene 1 as a micromolar PTPγ inhibitor with 
modest selectivity over PTP1B and a novel binding mode as determined from the 
X-ray co-crystal structure of 1 bound to PTPγ. This presentation will describe the 
optimization of 1 to 2 via traditional SAR development and structure-guided drug 
design.  
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Design, synthesis, and SAR of purinone-based JAK3 inhibitors  

Andrew G. Cole1, acole@ligand.com, Tao Guo1, Vidyadhar Paradkar2, Celia 
Kingsbury2, Adolph Bohnstedt2, Jorge G. Quintero1, Michael Ohlmeyer2, Ray A. 
James1, Haengsoon Park2, Yingchun Lu2, Ming You2, Chungwang Wang2, Koc-
Kan Ho1, Tsung H. Lin3, Bojing Wang3, Elizabeth Quadros2, Earl Kimble2, David 
J. Diller4, Maria L. Webb3, Steve Tam5, Katherine J. Seidl6, James D. Clark7, 
Martin Hegen7, Cheryl Nickerson-Nutter7, Peter Symanowicz7, Chris Wrocklage7, 
Debra G. Goodwin7, Jennifer Lussier7, Xin Xu8, Louis Leung9, Lidia Mosyak10, 
Frank E. Lovering11, Ken Kremer12, Jeremy Levin13, Martin J. DiGrandi13, Mary 
Collins7, and Tarek Mansour14. (1) Department of Chemistry, Ligand 
Pharmaceuticals, Inc, 3000 Eastpark Blvd, Cranbury, NJ 08512, Fax: 609-655-
4187, (2) (3) Department of Biology, Ligand Pharmaceuticals, Inc, 3000 Eastpark 
Blvd, Cranbury, NJ 08512, (4) Chemical and Screening Sciences, Wyeth 
Research, CN 8000, Princeton, NJ 08852, (5) Chemical Science, Wyeth 
Research, 200 Cambridge Park Drive, Cambridge, MA 02140, (6) Chemical 
Science, Wyeth Research, 200 CambridgePark Drive, Cambridge, MA 02140, (7) 
Department of Inflammation, Wyeth Research, 200 CambridgePark Drive, 
Cambridge, MA 02140, (8) Drug Safety and Metabolism, Wyeth Research, One 
Burtt Road, Andover, MA 01810, (9) Department of Drug Safety and Metabolism, 
Wyeth Research, 500 Arcola Rd., Collegeville, PA 19426, (10) Department of 
Chemical and Screening Sciences, Wyeth Research, 200 CambridgePark Dr, 
Cambridge, MA, (11) Chemical Sciences, Wyeth Research, MA 08543, (12) 
Wyeth Research, 865 Ridge Road, Monmouth Junction 08852, (13) Department 
of Chemical and Screening Sciences, Wyeth Research, 401 North Middletown 
Road, Pearl River, NY 10965, (14) Chemical Science, Wyeth Research, 
Cambridge, MA 02140  

JAK3 is a non-receptor tyrosine kinase that is associated with the common γ 
subunit of cytokine receptors. JAK3 is a mediator of signaling for IL-2, IL-4, IL-7, 
IL-9, IL-15, and IL-21 and its expression is limited to hematopoietic, smooth 
muscle and endothelial cells. Humans deficient in JAK3 exhibit a loss of T and 
NK cells and defective B cell functions. Therapeutic indications for a JAK3 
inhibitor are Rheumatoid Arthritis, Multiple Sclerosis, Lupus, Inflammatory Bowel 
Disease, Psoriasis, Asthma and Transplantation. The most advanced JAK3 
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inhibitor reported to date is Pfizer's CP-690550 which has shown efficacy in RA 
and psoriasis in phase II and I clinical trials, respectively. We have discovered a 
series of potent, selective and orally bioavailable JAK3 inhibitors based on a 
purinone core structure. In this talk, we disclose the evolution and SAR, along 
with DMPK, and in vivo pharmacology.  
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Syk as a therapeutic target for asthma  

Luc J. Farmer, luc_farmer@vrtx.com, Guy Bemis, Shawn D Britt, John Cochran, 
Martin Connors, Edmund M. Harrington, Thomas Hoock, William Markland, 
Suganthini Nanthakumar, Paul Taslimi, Ernst Ter Haar, Jian Wang, Darshana 
Zhaveri, and Francesco G. Salituro, Vertex Pharmaceuticals Inc, 130 Waverly 
Street, Cambridge, MA 02139  

A series of Syk inhibitors based on the phenylamino pyrimidine thiazole lead, 
VRT-124894, were prepared and evaluated for biological activity. Lead 
optimization rapidly provided compounds with nanomolar Ki's against Syk and 
potent inhibition in mast cell degranulation assay. One of the most potent 
analogues was tested and demonstrated efficacy in the Brown Norway rat in vivo 
asthma model.  
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Isothiazolidinone inhibitors of PTP1B  

Eddy W. Yue, eddyyue@comcast.net, Discovery Chemistry, Incyte Corporation, 
Experimental Station, 141 & Henry Clay Rd, Wilmington, DE 19880-0500  

Our structure-based design of isothiazolidinone (IZD) heterocycles as 
phosphotyrosine mimetics has led to the discovery of novel inhibitors of protein 
tyrosine phosphatase 1B (PTP1B). X-ray structural analysis revealed the IZD 
heterocycle interacts extensively with the active site of PTP1B as designed. The 
development of initial peptidic IZD inhibitors have led to potent non-peptidic 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1284048&Hash=5ba85b235f13ea5052e1797516e3b25f


inhibitors containing the IZD heterocycle. Further research revealed appropriately 
substituted imidazoles and imidazolines could access an additional binding site 
that provided analogs with increased potency.  
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Hit-to-lead: Identification of cyclin-dependent kinase 5 inhibitors that do 
not directly interact with hydrogen bonds to the kinase hinge region: 
Application of parallel and computational chemistry to rapidly identify 
novel, cellularly potent analogs with improved off-target selectivity  

Christopher J Helal1, chris.j.helal@pfizer.com, Erik LaChapelle2, Yuhpyng 
Chen2, Kevin Cherry3, Spiros Liras1, David Rubitski4, James Cook4, Katherine 
Fisher4, Carol Hicks4, Lit-Fui Lau4, Jefferey Ohren5, Stacey Becker6, and Angela 
C. Doran6. (1) Neuroscience Medicinal Chemistry, Pfizer Global Research and 
Development, Eastern Point Road, Groton, CT 06340, (2) Neuroscience 
Medicinal Chemistry, Pfizer Global Research and Development, Groton, CT 
06340, (3) Neuroscience Medicinal Chemistry, Pfizer Global Research and 
Development, (4) Neuroscience Biology, Pfizer Global Research and 
Development, Groton, CT 06340, (5) Structural Biology, Pfizer Global Research 
and Development, Groton, CT 06340, (6) Neuroscience PDM, Pfizer Global 
Research and Development, Eastern Point Road, Groton, CT 06340  

Evidence suggests cyclin-dependant kinase 5 (cdk5/p25) can phosphorylate tau 
protein, potentially leading to the generation of neurofibrillary tangles which are a 
hallmark of Alzheimer's disease. Results of a high-throughput screen yielded 
commercial 4-amino-6-methoxy-2-(trifluoromethyl)quinoline-3-carbonitrile as a 
potent cdk5 inhibitor (kinase IC50 = 35 nM; whole cell IC50 = 419 nM). Kinase 
selectivity screening showed significant activity against only cyclin-depenendent 
kinase 2 (cdk2). Selectivity screening against a diverse set of pharmacological 
targets also revealed adenosine receptor activity (A2A IC50 = 88 nM).  

Hit-to-lead chemistry sought to generate a novel series with improved kinase and 
cellular potency, reduced adenosine activity, and acceptable CNS penetration as 
a starting point for further SAR efforts. The talk will demonstrate how this was 
done utilizing x-ray crystallography (which showed a unique inhibitor binding 
mode), multi-step parallel chemistry, computational modeling of hydrogen-bond 
acceptor strength and literature data on adenosine receptor SAR  
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The division of medicinal chemistry from 1909 to 2009: 100 years of 
excellence  

Patrick M. Woster, pwoster@wayne.edu, Department of Pharmaceutical 
Sciences, Wayne State University, 3132 Applebaum Hall, 259 Mack Ave, Detroit, 
MI 48202, Fax: 313-577-2033  

From its humble beginnings in Detroit in 1909, the Division of Medicinal 
Chemistry membership has grown to more than 10,500 scientists in the US and 
countries around the world. Prior to that time, pharmaceutical research primarily 
fell within the broad realm of organic chemistry, and chemists with an interest in 
identification of drug entities had no formal organization. The Division was 
chartered by two chemists, one from academia and one from the pharmaceutical 
industry, who sought to create a separate home for chemists doing research in 
the pharmaceutical sciences. During the ensuing years, division members have 
included numerous eminent medicinal chemists, including one Nobel Prize 
winner, and scientists from our membership have been responsible for the 
discovery of a multitude of marketed drugs. Since the creation of the Division of 
Medicinal Chemistry, pharmaceutical research has passed through the age of 
botanicals, advances in chemistry and discovery of vitamins, the antibiotic era, 
the 1960's "pharmaceutical decade of the century", advances in computational 
chemistry, robotics and combinatorial chemistry and the emergence of biological 
drug products.  

In this presentation, the history of the Division, and the involvement of Division 
members in major discoveries in medicinal chemistry, will be briefly discussed.  
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Relevance of heteromeric receptors as targets for opioid analgesics  

Philip S. Portoghese, porto001@umn.edu, Department of Medicinal Chemistry, 
University of Minnesota, 308 Harvard St. S.E, Minneapolis, MN 55455, Fax: 612-
626-6891  

Burgeoning evidence has suggested that numerous receptors in the class A 
group of G protein-coupled receptors associate as heteromers in cultured cells. 
The finding that signaling and trafficking are modified by such association, raises 
the possibility of developing drugs with modified pharmacologic profiles. In view 
of reports of heteromeric opioid receptors in cultured cells, it therefore seemed 
plausible that differences in ligand recognition by such phenotypes might be a 
means of selectively activating such receptors. Given the potential diversity that 



may arise from heteromerization of opioid receptors, it is possible that developing 
ligands that selectively activate such heteromers may lead to the development of 
analgesics devoid of side-effects normally associated with clinically employed 
analgesics. Here we discuss cell-based and in vivo pharmacological evidence for 
activation of heteromeric opioid receptors by ligands synthesized in our 
laboratory and by clinically employed analgesics. The finding that some of our 
ligands are devoid of tolerance and dependence suggests that selective 
activation of specific heteromers offers an approach to developing analgesics 
free of tolerance and dependence.  
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Stratagies for the discovery of innovative small molecule therapeutics  

Magid Abou-Gharbia, aboumag@temple.edu, School of Pharmacy, Temple 
University, Center for Drug Discovery Research (CDDR), 3307 N. Broad St., 
Philadelphia, PA 19140  

Drug Discovery and Development is a challenging and complex process that 
involves the dedicated efforts of many multi-disciplinary R&D functions. 
Compared to the past, today's innovative drug discovery is more costly and time-
consuming with fewer novel therapeutics making it to the market place. 
Traditional Medicinal Chemistry approaches adopted during the 1970s and 
1980s were focused primarily on analoging of endogenous ligands and industry 
leads. Chemistry was low throughput and done iteratively, driven primarily by 
biochemical observations derived from animal testing. In contrast, the last 
decade has witnessed an evolution in Medicinal Chemistry approaches wherein 
automation was utilized effectively in the synthesis of large numbers of analogs 
Combinatorial Chemistry and rapid screening of large numbers of compounds 
(HTS).  

At the turn of the century, deciphering of the human genome led to an explosion 
in the “-omics” technologies and, subsequently, the identification and 
characterization of large numbers of targets. The assimilation of the resulting 
information and correlation of potential therapeutic targets with human diseases 
presents tremendous challenges for drug research. Nonetheless, advances in 
technology have enabled Pharma to explore multiple medicinal chemistry 
approaches in support of chemical biology efforts and to identify leads and 
optimize to drug candidates. These advances include improvements in structure-
based design, integrating techniques of x-ray crystallography, computational 
chemistry and nuclear magnetic resonance spectroscopy, multivariate analysis, 
parallel synthesis and early pharmaceutical profiling. Additionally, application of 
these techniques, coupled with the growing field of biosynthetic engineering, 
precise synthetic methods and the use of high-resolution analytical tools has 
spurred renewed interest in natural product-based drug research.  



The lecture will give a brief overview of the evolution of drug discovery and the 
various medicinal chemistry approaches from the past and present and with an 
outlook to the future.  
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The premise of preorganization: Concepts and practical limitations  

Garland R. Marshall, garland@pcg.wustl.edu, Department of Biochemistry and 
Molecular Biophysics, Washington University School of Medicine, Campus Box 
8231, 660 S. Euclid Ave., Saint Louis, MO 63110, Fax: 314-747-3330  

Much research in peptidomimetic drug design and protein engineering assumes 
that preorganization will improve the binding affinity of a constrained analog 
compared with the parent peptide/protein. Preorganization as a guiding principle 
in synthetic chemistry of complexes was exemplified by Pederson's studies on 
Na/K complexes of crown ethers. This premise is based on assumed differences 
in binding entropy between the complex with the parent versus that of the 
preorganized analog:  

ΔΔG (enhancement of affinity) = (ΔHa-TΔSa)constrained analog – (ΔHp-TΔSp)parent.  

Numerous applications of preorganization have been demonstrated in medicinal 
chemistry, but entropy/enthalpy compensation often compromises the anticipated 
impact of conformational constraints as shown by the Freire group with 
isothermal titration calorimetry. Another significant impediment to the general 
application of constraining a flexible ligand to its receptor-bound conformation is 
the limitations of synthetic organic chemistry and the frustrated potential energy 
surfaces involved in complex formation. It is often assumes, but seldom realized, 
that the enthalpic interactions between the receptor and either the parent or the 
constrained analog are identical Effective application requires design tools that 
generate constrained analogs with surface mimicry. Examples of the difficulties in 
applying preorganization in medicinal chemistry and progress in overcoming their 
limitations will be discussed.  

(Supported in part by NIH grant GM-68460) 
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Medicinal chemistry: Then and now  

Paul Anderson, 1233 Buttonwood Drive, Lansdale, PA 19446  



An overview of many of the changes that the process of drug discovery has 
undergone over last few decades will be presented.  
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2-Iminohydantoins as potential BACE1 inhibitors  

Zhong-Yue Sun1, zhong-yue.sun@spcorp.com, Zhaoning Zhu1, Yuanzan Ye1, 
Brian McKittrick1, Andrew Stamford1, Daniel Wyss2, Yu-Sen Wang1, Mary 
Senior1, Johannes Voigt1, Corey Strickland1, Vincent Madison1, Matthew 
Kennedy1, Reshma Kuvelkar1, Xia Chen1, Eric Parker1, John Hunter1, Michael 
Czarniecki1, and William Greenlee1. (1) Schering-Plough, 2015 Galloping Hill 
Road, Kenilworth, NJ 07033, (2) Schering-Plough, 320 Bent Street, Cambridge, 
MA 02140  

Compound 1 was identified through a fragment based protein NMR screening 
followed by X-ray crystallography confirmation of the binding interactions with the 
B-secretase (BACE), an aspartic acid protease. On the basis of this finding, 2-
iminohydantoin analogs have been designed as potential BACE-1 inhibitors 
followed by computational validation with the assistance from the CADD. Two 
types of 2- iminohydantoins, N-1 substituted and N-3 substituted, have been 
synthesized. Compound 2, an N-3 substituted 2-iminohydantoin, was found to 
cause large chemical shift perturbation in SbN studies, suggesting its interaction 
with BACE-1 active site. Further SAR development of N-3 substituted 2-
imonohydantoins let to discovery of compound 3 as potent BACE1 inhibitor. X-
ray structure of 3 showed the iminohydantoin core interacts with active site of 
BACE-1, and cyclohexylmethyl, cyclohexylethyl and cyclicurea pieces are in the 
S1, S2' and S3 pockets, respectively  
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Design and synthesis of novel iminohydantoin B-secretase (BACE) 
inhibitors. Part 2: The S1 to S3 approach  
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John Caldwell1, john.caldwell@spcorp.com, Xia Chen1, Michael Czarniecki1, 
James Durkin1, William Greenlee1, John Hunter1, Matthew E. Kennedy1, Reshma 
Kuvelkar1, Vincent Madison1, Robert D. Mazzola Jr1, 
robert.mazzola@spcorp.com, Brian A. McKittrick1, Tao Meng1, Eric Parker1, Mary 
Senior1, Andrew Stamford1, Corey Strickland1, Johannes Voigt1, Yu-Sen Wang2, 
Allen.yu-sen.wang@spcorp.com, Jesse Wong1, Daniel Wyss1, Yuanzan Ye1, and 
Zhaoning Zhu1. (1) Schering-Plough, 2015 Galloping Hill Road, Kenilworth, NJ 
07033, (2) Schering-Plough, 320 Bent Street, Cambridge, MA 02140  

The pathogenesis of Alzheimer's disease (AD) is intimately related to the 
presence of neurotoxic amyloid-B peptide (AB) in the brain. Peptides AB-40 and 
AB-42 are produced by the proteolysis of amyloid precursor protein (APP), first 
by the membrane-associated aspartic protease B-secretase (BACE), and then 
further processed by gamma-secretase. Therefore, inhibition of BACE is thought 
to be a potential therapeutic target for the treatment of AD. A structure-based 
design approach and the synthesis of novel iminohydantoin BACE inhibitors will 
be disclosed. In addition, exploration of S3 binding pocket will be discussed and 
SAR will be presented.  
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Application of fragment-based NMR screening and X-ray crystallography to 
identify novel uM leads for the development of nM BACE-1 inhibitors  

Yu-Sen Wang1, Allen.yu-sen.wang@spcorp.com, Corey Strickland2, Johannes 
Voigt2, Zhaoning Zhu2, Zhong-Yue Sun2, Matthew E. Kennedy2, Brian M. Beyer2, 
Mary Senior2, Elizabeth M Smith2, Terry Nechuta2, Lingyan Wang2, Jared 
Cumming2, Robert D Mazzola2, robert.mazzola@spcorp.com, John Caldwell2, 
Yuanzan Ye2, Vincent Madison2, Michael Czarniecki2, Brian A. McKittrick2, 
Andrew Stamford2, Eric Parker2, John Hunter2, William Greenlee2, 
william.greenlee@spcorp.com, and Daniel Wyss1. (1) Schering-Plough, 320 Bent 
Street, Cambridge, MA 02140, (2) Schering-Plough, 2015 Galloping Hill Road, 
Kenilworth, NJ 07033  
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BACE-1 is a promising but challenging therapeutic target for the treatment of AD. 
Fragment-based NMR screening of a largely ‘Rule-of-Three' compliant library, 
followed by directed NMR screens, identified an isothiourea hit. The X-ray crystal 
structure and NMR data revealed that this NMR hit occupies the non-prime side 
region of the aspartic protease, H-bonds the two active site aspartates, and 
extends towards the S3 pocket. NMR and X-ray crystallography guided structure-
based drug design were pursued to identify heterocyclic isothiourea isostere lead 
series with improved chemical stability and physiochemical properties. Further 
iterative structure-guided design and chemical synthesis based on many X-ray 
crystal structures rapidly yielded selective BACE-1 inhibitors with Ki's in the low 
nM range.  
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Design and synthesis of novel iminohydantoin Β-secretase (BACE) 
inhibitors. Part 3: Discovery and exploration of the “A-site"  

Robert D Mazzola1, robert.mazzola@spcorp.com, John Caldwell1, Xia Chen1, 
Michael Czarniecki1, James Durkin1, William Greenlee1, John Hunter1, Matthew 
E. Kennedy1, Reshma Kuvelkar1, Vincent Madison1, Brian A. McKittrick1, Tao 
Meng1, Eric Parker1, Mary Senior1, Andrew Stamford1, Corey Strickland1, 
Johannes Voigt1, Yu-Sen Wang1, Jesse Wong1, Daniel Wyss2, Yuanzan 
Yuanzan1, and Zhaoning Zhu1. (1) Schering-Plough, 2015 Galloping Hill Road, 
Kenilworth, NJ 07033, (2) Schering-Plough, 320 Bent Street, Cambridge, MA 
02140  

The pathogenesis of Alzheimer's disease (AD) is intimately related to the 
presence of neurotoxic amyloid-B peptide (AB) in the brain. Peptides AB-40 and 
AB-42 are produced by the proteolysis of amyloid precursor protein (APP), first 
by the membrane-associated aspartic protease B-secretase (BACE), and then 
further processed by B-secretase. Therefore, inhibition of BACE is thought to be 
a potential therapeutic target for the treatment of AD. A structure-based design 
approach and the synthesis of novel iminohydantoin BACE inhibitors will be 
disclosed. Exploration of novel binding mode, termed “A-site”, will be discussed 
and SAR will be presented  
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Optimization of the iminohydantoin series of BACE-1 inhibitors. Part 5: 
Exploration of the S1' and S2-S3 binding sites  

Elizabeth Smith, elizabeth.m.smith@spcorp.com, Ulrich Iserloh, Jianping Pan, 
Ying Huang, Guoqing Li, Jared Cumming, Lingyan Wang, Johannes Voigt, Corey 
Strickland, Matthew E. Kennedy, Xia Chen, Reshma Kuvelkar, Lenard Favoreau, 
Zhaoning Zhu, Brian McKittrick, Andrew Stamford, Michael Czarniecki, Eric 
Parker, John Hunter, and William Greenlee, Schering-Plough, 2015 Galloping Hill 
Road, Kenilworth, NJ 07033  

SAR was developed to explore additional binding interactions with the active site 
of BACE1 by elaboration of the N3 methyl group. The synthesis of advanced 
intermediates and the use of parallel synthesis provided rapid access to analogs 
that extended into the S1' or the S2-S3 regions of Bace. The synthesis, SAR and 
X-ray structural details of these iminohydantoins will be presented  
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Optimization of the iminohydantoin series of BACE1 inhibitors. Part 4: 
Exploration of the F' subsite in the C5-aryl series  
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Jared Cumming, jared.cumming@spcorp.com, Lingyan Wang, Elizabeth Smith, 
elizabeth.m.smith@spcorp.com, Xia Chen, Michael Czarniecki, Leonard 
Favreau, William Greenlee, John Hunter, Matthew Kennedy, Reshma Kuvelkar, 
Vince Madison, Brian McKittrick, Eric Parker, Andrew Stamford, Corey 
Strickland, Zhong-Yue Sun, zhong-yue.sun@spcorp.com, Johannes Voigt, and 
Zhaoning Zhu, Schering-Plough, 2015 Galloping Hill Road, Kenilworth, NJ 
07033, Fax: 908-740-7152  

Structure-based design has led to identification of C5-aryl iminohydantoin BACE1 
inhibitors 2. X-ray crystallography of early leads related to 2 revealed an 
unexpected binding mode with unique SAR from the earlier C5-cyclohexylalkyl 
series 1. From this starting point, we have extensively explored the SAR of the F', 
S1, and S3 subsites of BACE1, culminating in potent, selective inhibitors like 3. 
The SAR of each of the three subsites will be presented, as well as the 
streamlined chemistry used to generate these targets.  
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Synthesis and structure-activity relationship of 6-substituted imidazo[1,2-
b]pyridazines as ligands for beta-amyloid plaques  

Fanxing Zeng1, fzeng@emory.edu, Brian J. Ciliax2, Allan I. Levey2, and Mark M. 
Goodman1. (1) Department of Radiology, Emory University, Atlanta, GA 30322, 
(2) Department of Neurology, Emory University, Atlanta, GA 30322  

Alzheimer's Disease (AD) is the most common form of dementia in people aged 
65 and older. The neuropathologic signature of AD generally revealed on 
postmortem brain examination is the massive deposit of amyloid plaques (Ab) 
and neurofibrillary tangles. Development of small molecular probes for labeling 
Ab plaques in human brain in vivo would assist in identifying and following 
individuals at risk for AD and also in evaluating the efficacy of potential 
therapeutic interventions. As part of an ongoing research in our laboratory to 
develop more sensitive radioligands for Ab plaques, a series of novel 6-
substituted imidazo[1,2-b]pyridazines was synthesized and assayed for affinity 
toward human Ab plaques. Binding affinities of these compounds were found to 
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range from 2.3 to 120 nM. 6-chloro-, 6-iodo-, 6-methylthio-, 6-methoxyl-, 6-2'-
fluoroethylthio-, and 6-3'-fluoropropylthio- analogues containing N,N-
dimethylaminophenyl group were discovered to have high affinity (Ki < 10 nM), 
and might be useful for the development of novel PET or SPECT radiotracers for 
imaging Ab plaques.  

 

 
MEDI 270  

Novel adamantane-based sulfonamides as γ- secretase inhibitors  

Adegoke Adeniji, aadeniji@mail.usp.edu, Department of Pharmaceutical 
Sciences, University of the Sciences in Philadelphia, 600 S 43rd str, 
Philadelphia, PA 19104, and Adeboye Adejare, a.adejar@usip.edu, Department 
of Pharmaceutical Sciences, Philadelphia College of Pharmacy, University of the 
Sciences in Philadelphia, 600 South 43rd Street, Philadelphia, PA 19104-4495  

Alzheimer's disease (AD) is characterized by accumulation of amyloid plaques 
composed of amyloid β-peptide (Aβ). Accumulation of Aβ-peptides is a principal 
factor in the pathogenesis of AD. γ-Secretase, along with β-secretase process 
amyloid precursor protein APP to produce Aβ40/42. Inhibiting these enzymes 
presents a rational approach to combating AD. Our laboratory designed and 
synthesized putative γ-secretase inhibitors. Of these, the adamantane based 
compounds showed activity and 4-fluoro-n-(adamantan-2-yl)-
benzenesulfonamide (TLR-I-04) was used as lead compound. Here, we present 
profile of TLR-I-04 analogues. Aβ-peptides and γ-secretase substrates were 
measured by ELISA and immunoblotting respectively. Promising compounds 
were characterized i.e. IC50 was calculated and toxicity assessed. Results show 
that p-fluoro substitution on the phenyl group gives optimum activity for this 
subclass of compounds and replacement of the sulfonamide hydrogen with 
methyl, ethyl and propyl leads to loss of activity which is restored with p-
fluorobenzyl substitution.  

Acknowledgement NIH grant #1R15NS050177  
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In silico drug design for novel benzimidazole-based antimicrobials 
targeting FtsZ  
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William T. Berger1, Kunal Kumar1, Ilaria Zanardi2, Richard A. Slayden3, and 
Iwao Ojima2. (1) Department of Chemistry, Stony Brook University, Graduate 
Chemistry, Stony Brook, NY 11794-3400, (2) Department of Chemistry and 
ICB&DD, State University of New York at Stony Brook, The Chemistry Bldg, 
Stony Brook, NY 11794-3400, (3) Department of Microbiology, Immunology and 
Pathology, Colorado State University, Fort Collins, CO 80523-1682  

Prokaryotes all share in common a central mechanism for cell division. This 
includes the regulation of cellular protein FtsZ (filamental temperature-sensitive 
protein Z) to initiate cytokinesis during the final stages of bacterial replication. 
FtsZ proteins achieve this process by polymerizing to form dynamic polymers, 
which in turn make up a dynamic Z-ring structure. Based on an extensive library 
synthesis, we have recently found several novel benzimidazole-based lead 
compounds that show significant activity against Mycobacterium tuberculosis. An 
In-Silico model was then derived and has since provided structural insight into 
key residues and binding orientation for further library optimizations. The model 
proposed here has shown utility in the development of novel antimicrobials based 
on 2,5,7 and 2,5,6-trisubstituted benzimidazoles.  
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Synthesis and evaluation of new antagonists of bacterial quorum sensing 
in Vibrio harveyi  

Hanjing Peng1, hpeng2@student.gsu.edu, Yunfeng Cheng2, 
jerry_cyf@hotmail.com, Nanting Ni3, nni3@student.gsu.edu, Minyong Li2, Gaurav 
Choudhary4, HanTing Chou4, Chung-dar Lu5, Phang C Tai5, and Binghe Wang2, 
wang@gsu.edu. (1) Department of Chemistry, Georgia State University, 50 
Decatur Street, SE, Atlanta, GA 30303, (2) Department of Chemistry and Center 
for Biotechnology and Drug Design, Georgia State University, 50 Decatur Street, 
Atlanta, GA 30303, (3) Department of Chemistry, Georgia State University, 50 
Decatur Street, Atlanta, GA 30303, (4) Department of Biology, Georgia State 
University, 50 Decatur Street, Atlanta, GA 30303, (5) Biology Center for 
Biotechnology and Drug Design, Georgia State University, 50 Decatur Street, 
Atlanta, GA 30303  
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Bacterial quorum sensing has received much attention in recent years because 
of its relevance to pathological events such as biofilm formation. Based on the 
structures of two lead inhibitors (IC50: 35-55 micromolar) against AI-2 mediated 
quorum sensing identified through virtual screening, we have synthesized 39 
analogs and examined their inhibitory activities. Twelve of the new analogs 
showed equal or better inhibitory activities compared with the lead inhibitors. The 
best compound showed an IC50 of about 6 micromolar in a whole cell assay 
using Vibrio harveyi as the model organism. The structure-activity relationship is 
also described.  
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A new class of antibiotics that inhibit bacterial lipid metabolism  

Christopher J. Barden1, chris.barden@denovamed.com, David M. Byers2, 
Annette L. Henneberry1, Erhu Lu3, Christopher R. McMaster4, Nawal K. Paul1, 
Donald F. Weaver2, and Fan Wu1. (1) DeNovaMed Inc, 5850/5980 University 
Ave, Goldbloom Research Building, Halifax, NS B3K 6R8, Canada, (2) IWK 
Health Centre, Halifax, NS, Canada, (3) DeNovaMed Inc, (4) IWK Health Centre  

The research presented here is a novel family of anti-infective compounds that 
disarm pathogens by blocking the synthesis of endotoxin. Minimum inhibitory 
concentrations for this class are within the potency range of vancomycin for 
isolates of methicillin-resistant S. aureus (MRSA) and a wide variety of other 
Gram positive pathogens. Lead compounds in this class have been shown to be 
nontoxic at 300 mg/kg in an acute toxicity study and have shown effectiveness in 
a mouse model of topical MRSA infection. The compound class also contains 
members with the ability to potentiate older drugs that are otherwise unusable in 
a clinical setting. The broad-spectrum potential of these novel anti-infective 
compounds is outlined.  
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Investigation of phosphopantothenoylcysteine synthetase as an 
antibacterial target  

James Patrone, jamesdo@umich.edu and Garry D. Dotson, 
gdotson@umich.edu, Department of Medicinal Chemistry, University of Michigan, 
428 Church St., Ann Arbor, MI 48109  

Phosphopantothenoylcysteine synthetase (PPCS) is the enzyme responsible for 
the formation of the amide bond between phosphopantothenate and L-cysteine in 
the biosynthesis of Coenzyme A (CoA), and has been shown to be essential for 
bacterial growth and survival. The nucleotide substrate used to form the activated 



intermediate differs between bacteria and human PPCS, CTP versus ATP, 
respectively. Several cytidylate-containing, intermediate-based inhibitors 
designed to specifically inhibit bacterial PPCS, have been made and evaluated in 
vitro against PPCS from human and bacteria. A phosphodiester intermediate 
mimic was the most potent of the compounds, with IC50s of 10-70 nM, and 
displayed 140-1000 fold selectivity over the human enzyme. The phosphodiester 
intermediate mimics have been co-crystallized with PPCS from E. coli. This 
structural information gives a better understanding of the binding contacts 
responsible for inhibition and selectivity, and will be used to direct the design of 
second generation inhibitors.  
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Design and synthesis of novel fluorescent conjugated roscovitine analogs 
as tools for understanding neuronal apoptosis  

Venkata M. Yenugonda1, vmy2@georgetown.edu, Bogdan Stoica2, 
stoicab@georgetown.edu, Kimberly R. Byrnes2, Amrita K. Cheema3, Alan I. 
Faden2, and Milton L. Brown4, mb544@georgetown.edu. (1) Drug Discovery 
Program, Georgetown University Medical Center, 3970 Reservoir Road NW, 
Washington, DC 20057, Fax: 2026877659, (2) Department of Neuroscience, 
Georgetown University Medical Center, 3970 Reservoir Rd NW, Washington, DC 
20057, (3) Lombardi Comprehensive Cancer Center, Georgetown University, 
3970 Reservoir Road, Washington, DC, (4) Drug Discovery Program, 
Georgetown University Medical Center, 3970 Reservoir Road, NW, Washington, 
DC 20057  

Apoptosis is a fundamental and essential process in the development and tissue 
homeostasis of multicellular organisms. Acute CNS trauma and/or ischemia can 
lead to neuronal apoptosis. Recent data suggest that uncoordinated expression 
of cell cycle molecules (CDKs) could be one of the primary mechanisms by which 
postmitotic neurons undergo apoptotic cell death. Therefore, targeting CDK's 
may represent an effective strategy to attenuate neuronal apoptosis.Recent 
reports revealed that roscovitine, a potent CDK inhibitor, when delivered by 
intracerebroventricular injection reduces neuronal loss, glial activation, and 
neurologic deficits after brain trauma. Little is known about functional behavior of 
roscovitine in vivo especially in regard to whether it penetrates through the blood 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1292138&Hash=e62a22f233438e1e95b932773a463458


brain barrier. In order to better understand the mechanisms of roscovitine action 
in CNS neuronal apoptosis, we designed fluorescent analogs of roscovitine with 
the aim of monitoring the bioavailability of the compound in brain tissue as well 
as to characterize its subcellular localization after systemic administration by 
using fluorescence spectroscopy, UPLC mass analysis and confocal microscopy.  
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Design, synthesis, and biological evaluation of novel CDK2 inhibitors for 
male contraception  

Vishweshwerrao Katta1, katta005@umn.edu, Andreas Becker2, 
andreas.becker@moffitt.org, Huijong Han2, Rawle Francis1, franc270@umn.edu, 
Ernst Schonbrunn2, Ernst.Schonbrunn@moffitt.org, Joseph Tash3, 
jtash@kumc.edu, and Gunda I. Georg1, georg239@umn.edu. (1) Department of 
Medicinal Chemistry, Institute of Therapeutics Discovery and Development, 
University of Minesota, Minneapolis, MN 55455, 717 Delaware Street SE, 
Minneapolis, MN 55455, Fax: 612-626-6318, (2) H. Lee Moffitt Cancer Center & 
Research Institute, Tampa, FL 33612, (3) University of Kansas Medical Center, 
Interdisciplinary center for Male Contraceptive Research and Drug Discovery, 
Kansas City, Kansas City, KS 66160  

The cyclin-dependent kinase 2 (CDK2) is a serine/threonine protein kinase that 
plays a key role in cell cycle regulatory processes. Testes contain a specific 
isoforms of CDK2 and cyclin A1. CDK2 phosphorylates a testis-specific isoform 
of protein phosphatase-1 and a testicular isoforms of histone H1. Recently, 
CDK2 deficient mice were found to be viable and sterile. Thus CDK2 is a 
promising therapeutic target for the discovery of novel small molecule inhibitors 
of the cyclin A1/CDK2 enzyme complex for the development of anti-
spermatogenic contraceptives.  

High throughput screening of 100,000 compounds for inhibition of sperm-specific 
human cyclin A1/ CDK2 complex provided a hit compound L1 that inhibits the 
enzymatic activity of human CDK2/cyclin A with an IC50 = 2.3 μM. This hit 
compound was co-crystallized with CDK2 at 1.85 Å resolution. Based on the 
information from the co-crystal structure, we have designed, prepared and 
evaluated new analogues of L1 as CDK2 inhibitors.  
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Discovery of a boronic acid analog of resveratrol as a potent inhibitor of 
human breast cancer cell proliferation  



Venkata M. Yenugonda1, vmy2@georgetown.edu, Yali Kong2, Tushar B. Deb3, 
Yonghong Yang1, Scott C. Grindrod4, scg36@georgetown.edu, and Milton L. 
Brown5, mb544@georgetown.edu. (1) Drug Discovery Program, Georgetown 
University Medical Center, 3970 Reservoir Road NW, Washington, DC 20057, 
Fax: 2026877659, (2) Drug discovery program, Georgetown University Medical 
Center, 3970 Reservoir Rd, NW, Washington, DC 20057, (3) Oncology, 
Georgetown University Medical Center, 3970 Reservoir Road NW, Washington, 
DC, (4) Drug Discovery Program, Georgetown University Medical Center, 3970 
Reservoir Rd NW, New Research Building, WP-22, Wahsington, DC 20057, (5) 
Drug Discovery Program, Georgetown University Medical Center, 3970 Reservoir 
Road, NW, Washington, DC 20057  

Resveratrol, a natural product found in the skins of red grapes has received 
interest for potential anticancer activity. However, resveratrol has been reported 
to function as a mixed agonist/antagonist in estrogen-dependent breast cancer 
cell lines. In this study, we designed and synthesized novel boronic acid analogs 
of resveratrol with the aim of discovering new lead compounds with clinical 
potential in the treatment of breast cancer. Trans- boronic acid resveratrol 
showed more potent cytotoxic effects against estrogen dependent MCF-7 cells 
than resveratrol. Cell cycle and western blot analysis demonstrated that the trans 
analog inhibits the G1 cell cycle arrest. This might provide a rationale for the 
increased potency of the trans-boronic acid analog in MCF-7 cells as compare to 
resveratrol. These data indicate that structural alteration of resveratrol could 
provide a new mechanism of action relevant to the treatment of breast cancer 
cells.  

 
MEDI 278  

Solution phase parallel synthesis of dithiocarbamate ester analogs of 
emetine as potential anticancer agents  

Emmanuel S. Akinboye, segunakinboye@yahoo.com and Oladapo Bakare, 
obakare@howard.edu, Department of Chemistry, Howard University, 525 
College Street, Washington, DC 20059  

Enhanced DNA repair and pathological immune suppression are two of the many 
ways by which cancer cells get resistant to chemotherapy drugs. Consequently, 
there are interests in using both inhibitors of DNA repair and immune 
suppression pathways to increase effectiveness of cancer chemotherapy. The 
natural product alkaloid emetine is highly cytotoxic and has antitumor activity by 
mechanism that includes inhibition of RNA, DNA and protein synthesis while the 
dithiocarbamate-containing natural product brassinin has been reported to inhibit 
idoleamine-2,3-dioxygenase (IDO), an enzyme implicated in immune escape 
strategy of many tumors. The dithiocarbamate moiety was found to be essential 
to IDO inhibition by brassinin. As part of our anticancer drug development 



program, we are interested in derivatization of emetine to compounds with 
effective antitumor properties. In this study, we report the synthesis and 
characterization of a small library of dithiocarbamate-containing emetine 
derivatives via solution phase parallel synthesis  
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Structure-based CoMSIA studies on roscovitine derivatives as inhibitors of 
cyclin-dependent kinases and casein kinase 1  

Satyakam Singh1, satyakamsingh@gmail.com, Pallav D. Patel1, 
pallav.patel06@stjohns.edu, Maulik R. Patel1, malkpatel@yahoo.com, Shridhar 
Kulkarni2, kshridhar_3@yahoo.co.in, and Tanaji T. Talele1, talelet@stjohns.edu. 
(1) Department of Pharmaceutical Sciences, College of Pharmacy & Allied 
Health Professions, St. John's University, 8000 Utopia Parkway, Jamaica, NY 
11439, (2) Department of Pharmaceutical Sciences, St. John's University, 8000 
Utopia Parkway, Jamaica, NY 11439  

Roscovitine derivatives acting as inhibitors of the enzymes CK1, CDK1, and 
CDK5 have important applications in the treatment of Alzheimer's disease and 
various types of cancers. In the present study, 3D QSAR CoMSIA analyses were 
carried out on these derivatives to identify structural parameters accounting for 
their inhibitory potencies towards the aforementioned enzymes. A combination of 
steric, electrostatic, hydrophobic and hydrogen bond donor CoMSIA fields 
yielded statistically significant data [(r2cv = 0.617, r2ncv = 0.902, r2pred = 0.805), 
(r2cv = 0.533, r2ncv = 0.980, r2pred = 0.753), and (r2cv = 0.566, r2ncv = 0.982, 
r2pred = 0.912)] for inhibitory potencies towards CK1, CDK1, and CDK5, 
respectively. The 3D contour maps in relation to the binding site of these three 
enzymes will be discussed in the poster.  
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Selenium nanoparticles: Decreasing the side effects of anticancer drugs  

Xueyun Gao, xueyungao@gmail.com, Institute of High Energy Physics, Beijing 
100049, China  

Most anti-cancer drugs have serious toxicities for patients and this significantly 
hinder their therapy effects in clinical. We synthesized Selenium nanoparticles 
(Se NPs) via a patented way and found that Se NPs could significantly suppress 
the side effects of normal drugs like, Cisplatin and Cyclophosphamide, in vivo. 
When Se NPs (oral) and chemicals drugs (inject) are applied to model mice, the 
survival time are significantly increased compared to chemical drugs treated mice 
only. In addition, the tissue damages induced by chemical drugs are protected by 



Se NPs when chemical drugs are injected to Se NPs treated mice. Such Se NPs 
are being comerciallized in market now and this commercialization will be 
discussed.  

 
MEDI 281  

2-Aminopyrimidine agonists of the Wnt beta-catenin cellular messaging 
system: Pyrrolidine analogs of the lead compound WAY-262611  

Luciana Felix1, Diane Hauze1, Joseph Lundquist2, Albert Molinari2, Frederick 
Bex3, Barry Komm4, Bheem Bhat3, Valerie Coleburn3, Richard Murrills3, Jeanne 
Matteo3, Yogendra Kharode5, Colleen Milligan5, Michael Sharp5, Susan 
Lockhead6, Jennifer Pirello5, Sally Selim3, Ray Unwalla7, Jay Wrobel2, Peter 
Bodine3, and Jeffrey Pelletier2. (1) Department of Chemical Sciences, Wyeth 
Research, Collegeville, PA 19426, (2) Department of Chemical Sciences, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426, (3) Department of 
Musculoskeletal Therapies, Wyeth Research, 500 Arcola Rd, Collegeville, PA 
19426, (4) Department of Musculoskeletal Therapies, Wyeth Research, (5) 
Department of Musculoskeletal Therapies, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426-3930, (6) Department of Drug Safety & Metabolism, 
Wyeth Research, 500 Arcola Rd, Collegeville, PA 19426, (7) Chemical Sciences, 
Wyeth Research, 500 Arcola Road, Collegeville, PA 19426  

The Wnt beta-catenin cellular messaging system has been implicated in several 
biological processes such as cancer, neurodegeneration and bone homeostasis. 
Wnt beta-catenin deactivation at the cell surface occurs through binding of Dkk-1 
to co-receptors Kremen-1/2 and LRP5/6. Certain LRP5 gain-of-function 
mutations in humans enable the receptor to recognize and bind to the natural 
agonist Wnt but not to the natural antagonist Dkk-1. The result is a high bone 
mass phenotype in humans suggesting potential efficacy in osteoporosis if the 
same phenotype could be observed through pharmacological regulation. A small 
molecule with a 2-aminopyrimidine core structure, WAY-262611, was shown via 
cell based functional assay, to be a selective agonist of this system and devoid of 
kinase inhibition (IC50 >> 10 μM in 28 kinase assays). WAY-262611 was used 
as a template for further structure activity relationship studies. In this work we 
show studies of the Pyrrolidine analogs in an attempt to find new molecules with 
more potent activity in the primary functional assay.  
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Synthesis of a series of transition state analog inhibitors of guanine 
deaminase (guanase)  



Saibal Chakraborty, saibal1@umbc.edu and Ramchandra Hosmane, 
Department of Chemistry, University of Maryland Baltimore County (UMBC), 
1000 hilltop circle, baltimore, MD 21250  

There have been reports of abnormally high levels of serum guanase activity in 
patients with liver diseases, multiple sclerosis, in cancerous kidney and breast 
cancer tissue cells. These observations suggest that a potent guanase inhibitor is 
necessary for exploring the biochemical mechanisms of the above metabolic 
disorders and to understand the specific physiological role played by guanase. 
Such studies are anticipated to pave the way for discovery of novel therapeutics 
in effectively treating these disorders. As a step forward in this direction, we 
report here the synthesis of a series of compounds containing the imidazo[4,5-
e][1,4]diazepine ring structure as potential inhibitors mimicking the transition 
state of the reaction catalyzed by guanase.  
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Inhibitors of orotidine-5'-monophosphate decarboxylase: Anticancer 
activities  

Angelica M. Bello1, bello.am@gmail.com, Danijela Konforte2, 
konforte@uhnresearch.ca, Ewa Poduch3, epoduch@uhnres.utoronto.ca, Yan 
Liu4, yan@hera.med.utoronto.ca, Emil F. Pai5, pai@hera.med.utoronto.ca, 
Christopher J. Paige2, paige@uhnresearch.ca, and Lakshmi P. Kotra6, 
LPKOTRA@uncg.edu. (1) Division of Cell & Molecular Biology, Toronto General 
Research Institute, Toronto Medical Discoveries Tower, #5-356, 101 College 
Street, Toronto, ON M5G 1L7, Canada, (2) Ontario Cancer Institute, University 
Health Network, 620 University Avenue, Princess Margaret Hispotal, Toronto, 
ON M5G 2S2, Canada, (3) Toronto General Research Institute, University Health 
Network, Toronto Medical Discoveries Tower, #5-356, 101 College Street, 
Toronto, ON M5G 1L7, Canada, (4) Departments of Biochemistry and Molecular 
& Medical Genetics, University of Toronto, 1 King's College Circle, Medical 
Sciences Building, Toronto, ON M5S 1A8, Canada, (5) Departments of Medical 
Biophysics, Biochemistry and Molecular & Medical Genetics and Division of 
Molecular & Structural Biology, University of Toronto & Ontario Cancer Institute, 
1 King's College Circle, Medical Sciences Building, Toronto, ON M5S 1A8, 
Canada, (6) Department of Chemistry & Biochemistry, and Joint School of 
Nanoscience & Nanoengineering, and Div. Cell & Molecular Biology, Univ North 
Carolina at Greensboro and University Health Network, Sullivan Science 
Building, Greensboro, NC 27402  

Orotidine-5'-monophosphate decarboxylase (ODCase) decarboxylates OMP 
generating UMP de novo, which is an important step in pyrimidine biosynthesis. 
Our group discovered novel series of C6-substituted uridine derivatives as potent 
inhibitors of ODCase. As part of this effort, we synthesized a series of 6-



substituted uridine derivatives, and screened these nucleosides against several 
cancer cell lines. e. We also synthesized the corresponding mononucleotide 
derivatives to investigate their potential to inhibit human ODCase. Two 
derivatives of 5-fluoro series, 6-N3-5-F-UMP and 5-F-6-I-UMP were covalent 
inhibitors of ODCase. The active site Lys-145 residue in human ODCase 
covalently binds to the ligand after the elimination of the substitution at C6 
position. Among the synthesized nucleoside derivatives, 6-N3-5-F-uridine, 6-NH2-
5-F-uridine and 6-CHO-5-F-uridine showed potent anticancer activities in cell-
based assays against various leukemia cell lines. Rational design, synthesis, 
enzymatic and structural biology and anticancer activities of ODCase inhibitors 
will be presented in detail.  
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Design, synthesis, and biochemical evaluation of novel antiproliferative 
agents  

Yvonne McNamara, mcnamary@tcd.ie, School of Pharmacy and 
Pharmaceutical Sciences, University of Dublin, Trinity College, College Green, 
Dublin 2, Ireland, Mary J Meegan, School of Pharmacy and Pharmaceutical 
Sciences, Trinity College Dublin, Dublin D2, Ireland, Suzanne Cloonan, School of 
Biochemistry, University of Dublin Trinity College, Wellcome Building, Dublin 2, 
Ireland, and D Clive Williams, School of Biochemistry and Immunology, Trinity 
College Dublin, Dublin D2, Ireland  

A number of agents showing high affinity binding for the serotonin reuptake 
transporter (SERT) have been reported to be associated with toxicity in vitro and 
in vivo. Burkitt lymphoma is a malignancy which is known to overexpress SERT, 
and studies have shown that these agents can lead to apoptosis in these cell 
lines. In this study, a number of diphenylamine compounds have been 
synthesised based on amphetamine compounds 
methylenedioxymethamphetamine (MDMA) and 4-methylthioamphetamine (4-
MTA). Toxicity studies were conducted on HEK hSERT cells as well as Burkitt 
Lymphoma cell lines. Based on these studies, a series of analogues were 
synthesised and evaluated for their ability to bind SERT and their pro-apoptotic 
effect on a leukaemia cell line. Molecular modelling studies were carried out 
using a homology model of SERT to identify possible ligand-protein interactions 
between our compounds and SERT. These studies identified compounds which 
could possibly act as anti-proliferative agents.  
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Expeditious synthesis of triciribine prodrugs libraries as antitumor agent  



Wei Shen, wshen@tsrlinc.com, Department of Chemistry, TSRL, Inc, 540 Avis 
drive, Ann Arbor, MI 48108, Jae Seung Kim, TSRL inc, 540 Avis Drive, Ann 
Arbor, MI 48108, and John Hilfinger, TSRL, Inc, 540 Avis drive, Ann Arbor, MI 
48108  

Triciribine (TCN), a tricyclic nucleotide derivative, is a potent AKT inhibitor. AKT 
is a member of the PI3K/AKT/mTOR pathway involved in many key cellular 
processes that are found to be overexpressed in a variety of cancers. Many 
studies have indicated that AKT could be an attractive target for cancer therapy. 
TCN potently inhibits AKT signaling in human tumor cells with aberrant AKT, 
leading to inhibition of cell growth and induction of apoptosis.  

During our study of TCN as anti-tumor agent, a big challenge we faced was lack 
of efficient synthesis route to large scale preparation of TCN. It was originally 
synthesized from the naturally occurring antibiotic toyocamycin that has since 
been unavailable via commercial sources. In the alternative synthesis route, TCN 
was prepared through 10 steps synthesis startng from toxic tetracyanoethylene 
that resulted with less than 8% total yield. In this paper, we report an expedient 
total synthesis of TCN through 4 steps synthesis with cyanation of aryl halides as 
key step. We also report synthesis for libraries of TCN prodrugs to improve its 
oral bioavailability. Thus, commercially available 6-Chloro-7-iodo-7-deazapurine 
(I) was selected as starting material. Glycosylation of (I) was accomplished 
smoothly by coupling with 1-O-acetyl-2,3,5-tri-O-benzoyl-alpa-D-ribofuranose. 
Selective replacement of 7-iodo with cyano group was carried out smoothly with 
75% yield by treating with tributyltin Cyanide and palladium tetraphenylphosphine 
in anhydrous THF. Substitution of 6-chloro with methylhydrazine followed by 
reaction with sodium methoxide in methanol afforded TCN. Based on this 
successful synthesis route, large amount of TCN was prepared and the libraries 
of TCN prodrug were built and tested. Detailed synthesis route for both TCN and 
its prodrugs, along with the in vitro and in vivo study results of the prodrugs, will 
be presented. 
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Rapid assembly of lymphoid-specific tyrosine phosphatase inhibitors via 
click chemistry  

Yuli Xie1, Gangli Gong1, gg2269@columbia.edu, Yidong Liu1, Alison 
Rinderspacher2, ar2230@columbia.edu, Shi-Xian Deng1, and Donald W. 
Landry3, dwl1@columbia.edu. (1) Department of Medicine, Columbia University, 
650 W 168th St, BB 1029, New York, NY 10032, (2) Department of Medicine, 
Columbia University, 630 West 168th Street, New York, NY 10032, (3) 
Department of Medicine, Columbia University, 630 W 168th Street, New York, 
NY 10032  



In our efforts to discover potent lymphoid-specific tyrosine phosphatase (LYP) 
inhibitors from high throughput screens (HTS), we chose a recently reported 
salicylic acid-based LYP inhibitor as our hit and assembled an in-house analogs' 
library for HTS. Since the synthetic method was not disclosed for the original hit, 
we designed a convergent synthesis via copper-catalyzed click chemistry based 
on the triazole moiety in the hit. More than 300 derivatives were rapidly 
generated for HTS. The key intermediates 2-substituted 3-ethynyl benzo[b]furans 
were synthesized by the palladium/copper-catalyzed cross-coupling of o-
iodoanisoles and terminal alkynes, followed by electrophilic cyclization with 
iodine and another cross-coupling between the resulted aryl iodides and terminal 
alkynes.  
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Synthesis and biophysical characterization of anticancer ether lipid 
prodrugs  

Palle J. Pedersen1, pjp@kemi.dtu.dk, Mads H. Clausen2, mhc@kemi.dtu.dk, 
Mikkel S. Christensen1, Thomas L. Andresen3, Robert Madsen1, and Fredrik 
Melander4. (1) Department of Chemistry, Technical University of Denmark, DK-
2800 Kgs. Lyngby, Denmark, (2) Department of Chemistry, Technical University 
of Denmark, Dk-2800 Kgs. Lyngby, Denmark, (3) Department of Micro- and 
Nanotechnology, Technical University of Denmark, DK-4000 Roskilde, Denmark, 
(4) LiPlasome Pharma A/S, Technical University of Denmark, DK-2800 Kgs. 
Lyngby, Denmark  

A new generation of liposomal drug delivery for cancer treatment is presented. 
By taking advantage of the enhanced permeability and retention effect and the 
up regulated level of secretory phospholipase A2 (sPLA2) in cancer tissue, 
selective delivery of anticancer drugs applying liposomes as the drug carrier is 
possible. In this new generation of liposomal drug delivery the anticancer drug is 
covalently attached to the sn-2 position of sn-1-ether-phospholipids forming 
anticancer ether lipid (AEL) prodrugs, by which sPLA2 degradation of the 
liposomes results in release of the anticancer drug and AEL selectively in the 
cancer tissue. The synthesis of AEL prodrugs with various anticancer drugs 
covalently attached to the sn-2 position of the phospholipid backbone is 
described together with biophysical and cytotoxicity studies.  
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Synthesis of a series of 5:7:5-fused diimidazodiazepines as anticancer 
agents  

Atul N. Kondaskar1, atulko@umbc.edu, Raj Kumar1, and Ramachandra S. 
Hosmane2, hosmane@umbc.edu. (1) Laboratory for Drug Design and Synthesis, 
Department of Chemistry and Biochemistry, Univerisity of Maryland, Baltimore 
County (UMBC), 1000, Hilltop Circle, Baltimore, MD 21250, Fax: 410-455-1148, 
(2) Laboratory for Drug Design and Synthesis, Department of Chemistry and 
Biochemistry, University of Maryland, Baltimore County (UMBC), 1000 Hilltop 
Circle, Baltimore, MD 21250  

Many natural anti-cancer agents owe their activity to formation of intrastrand 
cross-links in DNA. Nucleoside and nucleotide analogues containing the tricyclic 
5:7:5-fused diimidazodiazepine ring system are expected to be useful probes in 
mechanistic understanding of formation and repair of such cross-links. We have 
also recently discovered that these compounds alone possess potent in vitro 
antineoplastic activity in cancers of lung, breast, ovary and prostate. We, herein, 
report our efforts in this series related to enhancement of activity and solubility 
toward making effective therapeutic agents.  
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Synthesis of new 9-β-D-allofuranosyl purines as potential antitumor agents  

Pedro Besada1, pbes@uvigo.es, Tamara Costas2, tamacostas@uvigo.es, Marta 
Teijeira2, qomaca@uvigo.es, and Carmen Terán2, mcteran@uvigo.es. (1) 
Departamento de Química Orgánica, Universidade de Vigo, 36310. Vigo 
(Pontevedra), Spain, Fax: 34-986812262, (2) Departamento de Química 
Orgánica, Universidade de Vigo, 36310, Vigo (Pontevedra), Spain  

Nucleoside analogues are an important area of interest for medicinal chemists 
due to their potential chemotherapeutic properties in particular as anticancer 
agents. Several nucleoside derivatives such as cladribine, fludarabine or 
gemcitabine are anticancer drugs used in the treatment of both hematological 
malignancies and solid tumors. In connection with this a new series of nucleoside 
analogues derivatives of purine in which the ribose was replaced by the 
allofuranose moiety has been synthesized. The key intermediate was the 
1,2,3,5,6-pentaacetoxy-β-D-allofuranosa (I) and it was prepared from 1,2,5,6-di-
O-isopropylidene-α-D-allofuranose in four steps with a good yield. The 
condensation reaction between the glycosyl donor I and the silylated 6-
chloropurine and 2,6-dichloropurine under modified Vorbrüggen conditions gave 
the acetyl protected β-allofuranosyl nucleosides. Finally, deacylation and 
substitution of the 6-chlorine atom with ammonia and different alkylamines 
afforded the corresponding nucleosides. The new β-D-allofuranosyl purines were 
tested for antitumor activity in several cell cultures  
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Synthesis of masked monophosphates to enhance and activate the 
antiviral and antitumor potencies of lead ring expanded nucleosides 
(RENs)  

William C. Motel, wcmotel@gmail.com, Department of Chemistry and 
Biochemistry, University of Maryland, Baltimore County, 1000 Hilltop Circle, Apt 
505, Baltimore, MD 21250, Fax: 410-455-2608, and Ramachandra S. Hosmane, 
hosmane@umbc.edu, Laboratory for Drug Design and Synthesis, Department of 
Chemistry and Biochemistry, University of Maryland, Baltimore County (UMBC), 
1000 Hilltop Circle, Baltimore, MD 21250  

The use of Ring Expanded Nucleosides (RENs) has a proven history of 
successful in vitro treatment of a host of tumors as well as viruses such as HIV 
and HCV. Literature has shown that the activity of nuceloside analogues is 
dependent on their ability to undergo in vivo phosphorylation by substrate 
specific cellular kinases and that most molecules fail during this process. It has 
also been shown that the very first phosphorylation is the crucial step in 
converting nucleosides to their tri-phosphate derivatives, and the subsequent 
phosphorylations are relatively facile. Adding the phosphate through chemical 
synthesis generates significant ionic character which makes cell membrane 
penetration impossible, therefore we intend to synthesize masked 
monophosphate (phosphoramidate) derivatives of our RENs to overcome this 
deficiency. With this pro-tide technology we hope to enhance the therapeutic 
potential of our currently active RENs and to explore the possibility of activating 
those that are currently inactive.  
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Discovery, imaging, and effects of fluorescent CDK inhibitors on human 
breast cancer cells  

Venkata M. Yenugonda1, vmy2@georgetown.edu, Tushar B. Deb2, Scott 
Grindrod1, Yonghong Yang3, yy75@georgetown.edu, and Milton L. Brown4, 
mb544@georgetown.edu. (1) Drug Discovery Program, Georgetown University 
Medical Center, 3970 Reservoir Road NW, Washington, DC 20057, Fax: 
2026877659, (2) Oncology, Georgetown University Medical Center, 3970 
Reservoir Road NW, Washington, DC, (3) Drug discovery program, Georgetown 
University Medical Center, 3970 Reservoir Rd, NW, Washington, DC 20057, (4) 
Drug Discovery Program, Georgetown University Medical Center, 3970 Reservoir 
Road, NW, Washington, DC 20057  



Cyclin dependent kinases (CDKs) are Ser/Thr protein kinases and key regulators 
of the cell cycle progression. In many cancers, CDK's are not properly regulated, 
resulting in unrestrained cell proliferation. Therefore CDKs are excellent targets 
for the design of anticancer agents. Most of the inhibitors identified so far inhibit 
kinase activity by interfering with the ATP binding site of CDKs. However, since a 
large number of protein kinases in the cells possess similar ATP binding pockets, 
the specificity of CDK inhibitors as well as their intracellular targeting is poorly 
understood. Development of potent, selective and fluorescent CDK inhibitors 
could provide “trackable” compounds which might be useful for detailed in vivo 
and in vitro study of molecular pathways responsible for CDK activation. Using 
structure based design, we synthesized two new potent fluorescent CDK 
inhibitors based on purvalanol B scaffold. The effects of these compounds were 
studied for effects on human breast cancer cell CDK isotype activity, cell cycle 
and cell proliferation. Finally, these new CDK analogs were imaged in human 
breast cancer cells and provide a platform for future preclinical studies.  
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Cell-specific homing probes for early breast cancer detection  

Antoinette Cordova, ac444@georgetown.edu, Georgetown University Medical 
Center, Drug Discovery Program, 3970 Reservoir Rd, NW, Research Building, 
EP-15A, Washington, DC 20057, Kan Wang, kw88@georgetown.edu, Drug 
Discovery Program, Georgetown University Medical Center, 3970 Reservoir Rd, 
NW, Washington, DC 20057, Scott C. Grindrod, scg36@georgetown.edu, Drug 
Discovery Program, Georgetown University Medical Center, 3970 Reservoir Rd 
NW, New Research Building, WP-22, Wahsington, DC 20057, Milton L. Brown, 
mb544@georgetown.edu, Drug Discovery Program, Georgetown University 
Medical Center, Washington, DC 20057, and Mikell Paige, 
map65@georgetown.edu, Drug Discovery Program, Georgetown University 
Medical Center, 3970 Reservoir RD, NW, Research Building, EP-15A, 
Washington, DC 20057  

Herein, we present fluorescent homing probes that show specificity for breast 
cancer cells. The homing properties of this probe are a consequence of the cyclic 
peptide PEGA, a nonapeptide with the sequence cCPGPEGAGC, which results 
in localization of this peptide to the breast tissue presumably via interaction with 
membrane-bound proline-specific aminopeptidase P (APaseP). Addition of the 
cell-penetrating peptide sequence TAT to the agent moiety allowed for cell 
penetration. We have shown that dansylated TAT-breast homing peptide has 
specificity for breast (MCF-7) over prostate (PC-3) and lung (A-549) cancer cells. 
Immunohistochemistry of MCF-7, PC-3, and A-549 cells show considerably 
increased amounts of APaseP, the putative binding partner of the homing 
peptide, in breast cancer cells. Preliminary tissue microarray analysis showed 
low constitutive expression of APaseP in human stomach, esophagus, and lung 



tissues in comparison to breast tissue. These agents have potential for early 
detection of breast cancer.  
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Structural analogs of O2-(2,4-dinitrophenyl) 1-[(4-ethoxycarbonyl)piperazin-
1-yl]diazen-1-ium-1,2-diolate (JS-K), an anticancer lead compound  

Rahul S. Nandurdikar, nandurdikarr@mail.nih.gov, Chemistry Section, 
Laboratory of Comparative Carcinogenesis, National Cancer Institute at 
Frederick, 1050 Boyles St., Post Box B, Frederick, MD 21702, Fax: 301-846-
5946, Anna Maciag, Basic Research Program, SAIC Frederick Inc, SAIC 
Frederick Inc, Frederick, MD 21702, Michael L. Citro, Basic Research Program, 
SAIC Frederick, NCI at Frederick, Frederick, MD 21702, Larry K. Keefer, 
Chemistry Section, Laboratory of Comparative Carcinogenesis, National Cancer 
Institute at Frederick, Building 538, P.O. Box B, Frederick, MD 21702, Joseph E. 
Saavedra, Basic Research Program, SAIC-Frederick, Inc, Frederick, MD 21702, 
and Harinath Chakrapani, chakrah@ncifcrf.gov, Chemistry Section, Laboratory of 
Comparative Carcinogenesis, National Cancer Institute at Frederick, Frederick, 
MD 21702  

O2-(2,4-Dinitrophenyl) 1-[(4-ethoxycarbonyl)piperazin-1-yl]diazen-1-ium-1,2-
diolate (JS-K), a member of the diazeniumdiolate class of nitric oxide (NO) 
prodrugs, is currently in pre-clinical studies as an anti-cancer drug candidate. A 
number of piperazine and homopiperazine analogues of JS-K were prepared and 
evaluated. Standard cell viability assays were conducted and several of the JS-K 
analogues prepared in this study had a nearly identical activity profile (IC50 < 1 
ƒÝM) to that of JS-K in inhibiting the proliferation of human leukemia HL-60 and 
U937 cells. Intracellular NO levels formed upon treating HL-60 cells with these 
compounds were determined using a standard 4-amino-5-methylamino-2',7'-
difluorescein diacetate (DAF-FM diacetate) assay; the levels of NO released 
intracellularly correlated well with the anti-proliferative effects suggesting an 
important role for cell permeability to release NO in the inhibition of cancer cell 
proliferation by this class of prodrugs. This and previous structure-activity 
relationship studies provide us insight into a common structural motif for 
diazeniumdiolate prodrugs that have an anti-proliferative activity that is 
comparable to that of the lead compound, JS-K.  
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On the synthesis and anticancer testing of α,β-unsaturated ketones as 
analogs of combretastatin-A4  



Sameer Chavda1, Ryan Davis1, Amanda Ferguson1, Camille Riddering1, Hilary 
Mackay1, Balaji Babu1, Adam Siegfried2, William T. Pennington Jr.2, 
BILLP@exchange.clemson.edu, Susan L. Mooberry3, Yolanda Acosta3, Moses 
Lee1, lee@hope.edu, and Hari Pati4. (1) Department of Chemistry, Hope College, 
Natural Sciences Division, 35E. 12th. Street, Holland, MI 49422, Fax: 616-395-
7923, (2) Department of Chemistry, Clemson University, Hunter Research 
Laboratories, Clemson, SC 29634-0973, (3) Experimental and Developmental 
Therapeutics Program, University of Texas Health Science Center at San 
Antonio, Cancer Therapy & Research Center, 7703 Floyd Curl Drive, San 
Antonio, TX 78229, (4) College of Pharmacy and Nutrition, University of 
Saskatchewan, 110 Science Place, Saskatoon, SK S7N 5C9, Canada  

Compounds that inhibit tubulin polymerization and angiogenesis are attractive 
targets for anticancer drug design, and due to their significant activity, the 
combretastatins have become a field of intense studies. Twenty-one α,β-
unsaturated ketone analogues of Combretastatin-A4 (CA-4) that have good 
solubility in aqueous media were synthesized. A handful of these analogues, 
were shown to display significant cytotoxicity (IC50 in the μM range) against the 
growth of murine melanoma (B16) and leukemia (L1210) cells in culture. 
Furthermore, of these compounds, which have different substituents from those 
found in CA-4, one compound was found to cause extensive microtubule 
depolymerization in A-10 cells at 30-μM. From herein, we will discuss the details 
of the structural features needed on these molecules for good levels of 
cytotoxicity in vitro towards L1210 and B16 cell lines.  
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Synthesis and cytotoxicity of 1-phenylethanolamine carboxamide 
derivatives: Effects on the cell cycle  

Balaji Babu1, Lori Forrest2, Sameer Chavda1, Hari Pati2, Hari.Pati@furman.edu, 
and Moses Lee1, lee@hope.edu. (1) Department of Chemistry, Hope College, 
Natural Sciences Division, 35E. 12th. Street, Holland, MI 49422, Fax: 616-395-
7923, (2) Chemistry, Furman University, 3300 Poinsett Hwy, Greenville, SC 
29613  

Apoptosis, or programmed cell death, is a highly conserved process used by 
multicellular organisms to remove unwanted or damaged cells. Hallmarks of 
apoptosis include cellular membrane blebbing, cleavage of certain nucleases and 
polymerases, and activation of cysteine proteases known as caspases. From a 
medicinal chemistry perspective, small molecules that either inhibit or induce 
apoptosis can have significant therapeutic potential in the cancer drug design 
and development field. A series of novel analogs of 1-phenylethanolamine 
carboxamide derivatives, 2a-2j, were synthesized and their cytotoxic and 
apoptotic properties against murine B16 melanoma and L1210 leukemia cell 



lines were examined. Compounds 2c, 2e, 2h, 2i and 2j showed promising activity 
against B16, whereas compounds 2a, 2c, 2e, 2f, 2g, 2i and 2j showed very good 
cytotoxic activity against L1210 cell lines. For the most active compound, 2i, it 
was subjected to further flow cytometry studies, and was found to induce 
apoptosis in cancer cell lines.  
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Anticancer and tubulin inhibition properties of water-soluble novel 
oxadiazoline analogs of combertastatin-A4  

Megan Lee1, Lauren Lee1, Ryan Davis1, Hilary Mackay1, Sameer Chavda1, 
Yolanda Acosta2, Susan L. Mooberry2, and Moses Lee1, lee@hope.edu. (1) 
Department of Chemistry, Hope College, Natural Sciences Division, 35E. 12th. 
Street, Holland, MI 49422, Fax: 616-395-7923, (2) Experimental and 
Developmental Therapeutics Program, University of Texas Health Science 
Center at San Antonio, Cancer Therapy & Research Center, 7703 Floyd Curl 
Drive, San Antonio, TX 78229  

Combretastatin-A4 (CA-4) is a naturally occurring compound isolated from 
Combretum caffrum. It inhibits tubulin polymerization during mitotic cell division 
and it exhibits potent anticancer and anti-angiogenic properties, making it an 
attractive target for the design of novel anticancer drugs. Key challenges in CA-4 
development as a therapeutic agent are poor aqueous solubility and limited 
bioavailability. Hence, intense efforts are underway to investigate analogs of CA-
4 that have improved water solubility while retaining strong anticancer activity. A 
series of 24 new oxadiazolidine analogues of CA-4 were synthesized and tested 
for cytotoxicity against L1210 and B16 (murine leukemia and melanoma cells, 
respectively) cell lines using a 72 h, using a continuous exposure MTT assay. 
Compounds that showed significant activity were subjected to tubulin inhibition 
studies, microtubule depolymerization studies, as well we further cytotoxicity 
studies on human cancer cells, including cells that exhibit multidrug resistance 
phenotype. Results from these studies will be presented.  
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Synthesis and antiprotozoal activity of 1,2,3,4-tetrahydro-2-
thioxopyrimidine analogs of combretastatin A-4  

Dereje Desta1, Kristen Dittenhafer1, Lauren Lee1, Sarah Canche1, Sameer 
Chavda1, Balaji Babu1, Aaron Best2, Susan L. Mooberry3, Stephanie Yanow4, 
and Moses Lee1, lee@hope.edu. (1) Department of Chemistry, Hope College, 
Natural Sciences Division, 35E. 12th. Street, Holland, MI 49422, Fax: 616-395-
7923, (2) Department of Biology, Hope College, Natural Sciences Division, 35E. 



12th. Street, Holland, MI 49422, (3) Experimental and Developmental 
Therapeutics Program, University of Texas Health Science Center at San 
Antonio, Cancer Therapy & Research Center, 7703 Floyd Curl Drive, San 
Antonio, TX 78229, (4) Provincial Laboratory for Public Health, Edmonton, AB, 
Canada  

Flagellated protozoan, such as Trypanosome, Leishmania and Giardia cause 
high mortality and morbidity world wide, especially in developing countries. 
Microtubules are particularly important in the structural formation and function of 
cilia and flagella. Vascular Targeting Agents (VTAs), such as combretastatin-A4, 
inhibit tubulin polymerization, which eventually leads to cell death. To explore the 
antiprotozoal activity of VTA's sixteen 1,2,3,4-tetrahydro-2-thioxopyrimidine 
analogs of combretastatin A-4 synthesized and tested against Trypanosoma 
lewisii, Leishmania tarantole and Giardia lamblia in culture and against two 
murine cancer cell lines (B16 melanoma and L1210 leukemia). Compound 8f and 
9a exhibited significant activity for all three parasites, Trypanosoma lewisii, 8.2 
µM Leishmania tarantole 10.2 µM and Giardia lamblia 21.5 µM. Results from 
cytotoxicity studies of the target compounds against Plasmodium falciparum will 
also be reported. Molecular modeling studies using Mac Spartan indicated that 
the two active 2-thioxopyrimidine analogs 8f and 9a preferably adopt a twisted 
conformation, similar to CA-4, affirming that conformation and structure are 
connected to activity.  
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Deoxyelephantopin, a novel multifunctional agent, suppresses mammary 
tumor growth and lung metastasis and doubles survival time in mice  

Chi-Chang Huang1, john5523@gate.sinica.edu.tw, Chiu-Ping Lo1, 
locp@gate.sinica.edu.tw, Chih-Yang Chiu2, cychiu@gate.sinica.edu.tw, and Lie-
Fen Shyur3, lfshyur@ccvax.sinica.edu.tw. (1) Agricultural Biotechnology 
Research Center, Academia Sinica, No. 128 Sec. 2, Academia Rd., Nankang, 
Taipei 115, Taiwan, R.O.C, Taipei 115, Taiwan, Fax: +886-2-26515028, (2) 
Agricultural Biotechnology Research Center, Academia Sinica, No. 128 Sec. 2, 
Academia Rd., Nankang, Taipei 115, Taiwan, R.O.C, Taipei, 115, Taiwan, Taipei 
115, Taiwan, (3) Agricultural Biotechnology Research Center, Academia Sinica, 
No. 128 Sec. 2, Academia Rd., Nankang, Taipei 115, Taiwan, R.O.C, Taipei, 
115, Taiwan, Taipei, 115, Taiwan, Taipei 115, Taiwan, Fax: +886-2-26515028  

Elephantopus scaber L. (Asteraceae) is a popular herbal tea constituent and folk 
medicine. We demonstrate here that a sesquiterpene lactone deoxyelephantopin 
(DET), isolated from E. scaber, possesses potent bioefficacy against mammary 
adenocarcinoma TS/A cells. DET (≤2 μg/mL) significantly inhibited colony 
formation, cell proliferation, migration and invasion of TS/A cells and induced 
G2/M arrest and apoptosis in TS/A cells. JNK-mediated p21Waf1/Cip1 expression 



and caspase activation cascades were up-regulated by DET which was 
significantly suppressed by antioxidant N-acetyl-L-cysteine. Moreover, TNF-α-
induced MMP-9 enzyme activity and expression, NF-κB activation and p65 
translocation were abolished by DET. The bioefficacy of DET in both orthotopic 
and metastatic TS/A tumor models in BALB/c mice was investigated. Mice 
pretreated with DET was greatly superior to treatment with paclitaxel, with 
profound suppression of orthotopic tumor growth (99% vs. 68% reduction in 
tumor size) and lung metastasis of TS/A cells (82% vs. 63% reduction in 
metastatic pulmonary foci) and prolongated median survival time in mice (56 vs. 
37 days, p < 0.01). Overexpression of VEGF and COX-2 proteins in metastatic 
lung tissues was attenuated by DET. This article provides evidence for the novel 
function of DET in suppressing mammary adenocarcinoma by multiple 
mechanisms, suggesting DET has great potential as a chemopreventive agent 
for breast cancer.  

 
MEDI 299  

Differential proteomic profiling identifies novel molecular targets of 
paclitaxel and phytoagent deoxyelephantopin against mammary 
adenocarcinoma cells  

Tuan-Nan Wen1, tnwen@sinica.edu.tw, Wai-Leng Lee2, 
lwail76@gate.sinica.edu.tw, Jeng-Yuan Shiau2, hsiaocy2001@yahoo.com.tw, 
and Lie-Fen Shyur2, lfshyur@ccvax.sinica.edu.tw. (1) Institute of Plant and 
Microbial Biology, Academia Sinica, No. 128 Sec. 2, Academia Rd., Nankang, 
Taipei 115, Taiwan, R.O.C, Taipei 115, Taiwan, Fax: +886-2-26515028, (2) 
Agricultural Biotechnology Research Center, Academia Sinica, No. 128 Sec. 2, 
Academia Rd., Nankang, Taipei 115, Taiwan, R.O.C, Taipei, 115, Taiwan, Taipei 
115, Taiwan, Fax: +886-2-26515028  

In recent years, potential chemopreventive or chemotherapeutic properties of 
various plant-derived phytocompounds have attracted much interest. A major 
germacranolide sesquiterpene lactone, deoxyelephantopin identified from 
Elephantopus scaber L. (known as ‘Didancao' in Chinese medicine) was 
observed to exhibit significant anti-tumor growth and anti-metastatic effects in 
vitro on murine mammary adenocarcinoma TS/A cells as well as in vivo in mice, 
with superior activity to the plant-derived therapeutic drug paclitaxel. To 
investigate the molecular mechanisms underlying the difference between the 
efficacy of deoxyelephantopin and paclitaxel treatments, we profiled in this study 
the differentially-expressed proteins in both nucleus and cytoplasm of TS/A cells, 
using DIGE 2-D gel electrophoresis and nanoLC-nano-ESI-MS/MS. In cells 
treated with deoxyelephantopin, 46 proteins (19 in nucleus vs. 27 in cytoplasm) 
and in cells treated with paclitaxel, 35 proteins (21 in nucleus vs. 14 in 
cytoplasm) that showed differential expression with highly reproducible 
expression profiles (p < 0.05) across a range of time points were identified. The 



web-based integrative database MetaCore was used to determine the functional 
protein networks that were affected by both treatments. Among the observed 
protein networks, the regulation of molecules involved in proteolysis and calcium 
ion transport revealed possible effects of deoxyelephantopin and paclitaxel on 
proteasome and endoplasmic reticulum machinery in TS/A cells. Western blot 
analysis of stress marker proteins and a proteasome activity assay verified that 
induction of endoplasmic reticulum stress was correlated with cytotoxicity 
mediated by both deoxyelephantopin and paclitaxel, whereas specific inhibition 
of proteasomal proteolysis was only observed in deoxyelephantopin-treated TS/A 
cells. This novel observation that deoxyelephantopin suppresses proteasome 
activity shows its potential for use in mammary cancer therapy. The possible 
molecular characterization of reduced cancer cell sensitivity to paclitaxel is also 
discussed.  
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Extension of Suzuki-Miyaura reaction for the synthesis of highly efficient 
"Multifunctional agents" for tumor-imaging and therapy  

Manivannan Ethirajan, William White III, Anurag Gupta, KVR Rao, Avinash 
Srivatsan, Joseph R Missert, and Ravindra K Pandey, 
Ravindra.Pandey@RoswellPark.org, Department of Cell Stress Biology, 
RoswellPark Cancer Institute, Elm & Carlton Streets, Buffalo, NY 14263, Fax: 
716-845-8920  

We have recently shown that tumor-avid porphyrin-based compounds can be 
used as vehicles to deliver the imaging agent(s) to tumor. In our study, we 
observed that the presence of the imaging agents at various peripheral positions 
of the tetrapyrrolic system makes a significant difference in tumor uptake. For 
investigating the effect of the meso-substitution in imaging and therapy, we 
extended the Suzucki-Miyaura approach in porphyrin systems and a series of 
biologically active bifunctional and multifunctional agents were synthesized. In 
our initial study to develop the conjugates for fluorescence imaging and therapy, 
the 20-bromo-chlorin(s) (chlorophyll-a derivative) were reacted with boronic acids 
with desired functionalities, which on reacting with fluorophores (NIR dyes) gave 
the respective conjugates in good yields. The synthesis, photophysical properties 
including the photobleaching characteristics and the in vitro and in vivo results of 
these novel structures will be presented. Our approach also provides opportunity 
for developing tumor-targeted “Multifunctional” agents.  
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Tumor targeted delivery of a novel anticancer drug conjugate bearing dual-
warheads.  

Edison S. Zuniga, ezuniga@ic.sunysb.edu, Department of Chemistry, State 
University of New York at Stony Brook, Chemistry Building, Stony Brook, NY 
11794-3400, and Iwao Ojima, Department of Chemistry and ICB&DD, State 
University of New York at Stony Brook, The Chemistry Bldg, Stony Brook, NY 
11794-3400  

A novel drug conjugate for tumor-targeted chemotherapy was designed and 
synthesized. The drug conjugate includes two anticancer drugs possessing 
different mechanisms of action, i.e. a taxoid (cell division inhibitor) and 
camptothecin (topoisomerase inhibitor). We believe that this dual mechanism of 
action makes the drug conjugate highly efficacious. The drug was also designed 
to deliver both drugs specifically and simultaneously to tumor cells. It has been 
shown that several vitamin receptors, such as folate and biotin receptors are 
overexpressed in various cancer cells. Thus, biotin was used as a tumor-
targeting module of the drug conjugate, which assures that the drug conjugate is 
specifically delivered to cancer cells and internalized via receptor-mediated 
endocytosis. After internalization, the two active drug moieties are released 
through the self-immolation of disulfide linkers triggered by the presence of a 
cellular thiol, such as glutathione, to target microtubules (taxoid) and DNA 
(camptothecin). The synthesis and biological evaluation of the conjugate will be 
presented.  
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Quantitative structure estrogenic activity relationship of genistein and 
related phytoestrogens  

Mary Cordero de Troconis1, m_troconis@hotmail.com, Angel Amesty2, 
amesty@ula.ve, and Trina Colman-Saizarbitoria2, trinaco@cantv.net. (1) 
Laboratorio de Modelaje Molecular Dr. José Luis Andrade. Facultad de 
Farmacia. Universidad. Central de Venezuela. Apartado 40109, Universidad 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1292011&Hash=596dd768c219166d0c52db9700ee08ca


Central de Venezuela, Caracas 1049-A, Venezuela, Fax: 58-212-6052707, (2) 
Laboratorio de Modelaje Molecular, Universidad Central de Venezuela, Facultad 
de Farmacia. Universidad. Central de Venezuela. Apartado 40109 Caracas, 
Venezuela, Caracas 1049-A, Venezuela  

Phytoestrogens have been studied as potential estrogenic drug candidates due 
to their low cardiovascular risk. Investigating spatial and electronic properties of 
Genistein, a known steroidal compound with remarkable estrogenic properties, 
and other related phytoestrogens is very important to find out basic 
pharmacophore features for binding with the estrogen receptor. The compounds 
were studied using Molecular Mechanics and Molecular Dynamics in order to find 
low energy conformations that were compared with the bioactive conformation of 
Genistein. The selected conformations were used for running Quantum 
Mechanical calculations to obtain several properties that could be related with the 
receptor affinity. Also these conformations were used to study spatial features of 
the compounds. Using multiple regression analysis it was obtained a QSAR 
equation that revealed that dipolar moment, logP, Δ(EHOMO-ELUMO), distance 
between hydroxyls and partial charges in the aromatic ring could be important for 
the estrogenic activity.  

Acknowledgments: grant CDCH: 06.06.6996-2007  
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Antitumor activity of Ag(I) N-heterocyclic carbene complexes and 
nanoparticle encapsulation  

Nikki K. Robishaw, nkr@uakron.edu, Department of Chemistry, University of 
Akron, The University of Akron, Akron, OH 44325, Wiley J Youngs, Department 
of Chemistry, The University of Akron, 190 E. Buchtel Commons, Akron, OH 
44325-3601, Doug A. Medvetz, Department of Chemistry, University of Akron, 
190 E. Buchtel Ave, Akron, OH 44325-3601, Khadijah Hindi, khindi@uakron.edu, 
Department of Chemistry, University of Akron, 190 E. Buchtel Commons, Akron, 
OH 44325-3601, Matthew J. Panzner, panzner11@yahoo.com, Department of 
Chemistry, The University of Akron, Akron, OH 44325-3601, Andrew Ditto, 
Department of Biomedical Engineering, University of Akron, Akron, OH 44325, 
and Yang H. Yun, Department of Biomedical Engineering, The University of 
Akron, Akron-44325, OH  

Several silver N-heterocyclic carbene complexes have been synthesized and 
tested for their anticancer activity. In vitro studies have shown these complexes 
to be active against ovarian, breast, melanoma, colon, renal, bladder, and 
prostate human cancer cell lines. An in vivo study on a silver carbene complex 
using an ovarian cancer (OVCAR-3) xenograft model in athymic nude mice has 
produced encouraging results. The administration of the silver complex 



subcutaneously into the tumor site resulted in necrosis of the tumors with no 
adverse effects to surrounding tissues or internal organs. Building on earlier 
results the silver complexes were encapsulated in nanoparticles in order to 
provide a platform for receptor targeting of specific cancer cells and to improve 
the stability of the complexes for systemic injection. We are currently 
investigating poly(lactic-co-glycolic acid) coupled with polyethylene glycol and 
utilizing folic acid receptors to provide this mode of delivery.  
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Anthraquinone-DNA binding: Influence of side chain length on DNA affinity  

Dabney W. Dixon, ddixon@gsu.edu and Shirlene R Jackson Beckford, 
sjacksonbeckford1@student.gsu.edu, Department of Chemistry, Georgia State 
University, University Plaza, Atlanta, GA 30303, Fax: 404-651-1416  

A series of monosubstituted anthraquinone amides bearing increasing lengths of 
polyethylene glycol side chains have been synthesized and investigated for their 
ability to associate with both AT- and GC-rich DNA hairpins. Nuclear magnetic 
resonance and circular dichroism showed that these compounds bind 
intercalatively to the DNA sequences. The equilibrium binding constants were 
determined using surface plasmon resonance and indicated a decrease in 
binding constants with an increase in side chain length. All compounds bind more 
strongly with AT-rich sequences than GC-rich sequences. Correlation of the 
binding constants with both the hydrophobicity and the molecular volume of the 
side chains indicate that it is the molecular volume per se that influences binding 
to duplex DNA. Molecular dynamics simulations provide insights into the 
dynamics and flexibility of these ligands complexed to DNA.  
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Synthesis, characterization, and anticancer evaluation of aryl-substituted-
oxazolo-1,4-naphthoquinone derivatives  

Yakini Brandy1, Innocent Ononiwu2, Dolapo Adedeji2, Vonetta Williams3, 
Claudia Mouamba1, Yasmine Kanaan4, Robert L. Copeland Jr.5, Dwayne A. 
Wright3, and Oladapo Bakare1, obakare@howard.edu. (1) Department of 
Chemistry, Howard University, 525 College Street, Washington, DC 20059, (2) 
Pharmacy, Elizabeth City State University, Elizabeth City, NC 27909, (3) 
Department of Chemistry, Howard University, Washington, DC 20059, (4) 
Department of Microbiology and Cancer Center, Howard University, Howard 
University, Washington, DC 20059, (5) Department of Pharmacology, Howard 
University, Howard University, Washington, DC 20059  



Compounds containing the 1,4-naphthoquinone scaffold have previously been 
reported to possess interesting biological activities including antiviral, antifungal, 
antineoplastic, antihypoxic, antiischemic, anti-platelet, anti-inflammatory and anti-
allergic activities. Most recently, the 1,4-naphthoquinone scaffold was developed 
as a new class of Hsp90 inhibitors and anti-proliferating agents. Further, 
compounds containing the naphthoquinone scaffold were recently reported as 
inhibitors of indoleamine-2,3-dioxygenase (IDO), an enzyme implicated in 
immune escape strategy of many tumors. We have previously developed some 
imido-substituted 1,4-naphthoquinones as a unique class of MEK1 inhibitors and 
also reported their activities against some prostate cancer cell lines. In 
continuation of our work on the development of naphthoquinone analogs as 
unique enzyme inhibitors with desirable anticancer activities, we here report the 
synthesis and characterization of novel oxazolonaphthoquinone derivatives. In 
addition, some preliminary evaluation on selected androgen-dependent and 
androgen-independent prostate cancer cell lines is presented.  
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Mechanism of release of nitric oxide from carcinogenic and non-
carcinogenic nitrosamines  

James J. Kiddle, james.kiddle@wmich.edu, Department of Chemistry, Western 
Michigan University, 3425 Wood Hall, Kalamazoo, MI 49008, Stephen P. Mezyk, 
smezyk@csulb.edu, Department of Chemistry and Biochemistry, California State 
University at Long Beach, 1250 Bellflower Blvd, Long Beach, CA 90840, and 
Keith P. Madden, madden.1@nd.edu, Radiation Laboratory, University of Notre 
Dame, Notre Dame, IN 46556  

For the nearly 300 nitrosamines tested a majority of these chemicals have been 
shown to be carcinogenic, mutagenic, and teratogenic in humans. In general, 
these chemical carcinogens require metabolic activation, typically via a P450 
mediated pathway to exert their effects. Unfortunately in many studies the model 
system utilized for activation of the nitrosamine can lead to a variety of pathways 
for decomposition producing further reactive intermediates that have provide no 
clear evidence for a unified mechanism by which these compounds produce their 
toxic effects. Recently we have focused on developing an understanding of the 
free radical chemistry of several important nitrosamine compounds and its 
relationship to the activation and toxicity of these compounds. We will present 
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 conditions for the nitrosamines.  
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Specific myosin light chain phosphatase inhibitors as potential therapeutic 
agents for human prostate cancer.  

Scott C. Grindrod1, scg36@georgetown.edu, Simeng Suy2, 
suys@georgetown.edu, Shannon Fallen3, Deborah Berry4, 
dlb82@georgetown.edu, Jeffrey A. Toretsky5, Bhashkar VS. Kallakury6, Masumi 
Eto7, Ruoli Bai8, Ernest Hamel8, and Milton L. Brown2, mb544@georgetown.edu. 
(1) Drug Discovery Program, Georgetown University Medical Center, 3970 
Reservoir Rd NW, New Research Building, WP-22, Wahsington, DC 20057, (2) 
Drug Discovery Program, Georgetown University Medical Center, Washington, 
DC 20057, (3) Oncology and Pediatrics, Georgetown University Medical Center, 
3970 Reservoir Rd, New Research Building, Washington, DC 22057, (4) 
Department of Oncology, Department of Oncology, Georgetown University 
Medical Center, Department of Pathology Georgetown University Hospital, 
Washingto, 3970 Reservoir Rd NW, Washington, DC 20057, (5) Oncology and 
Pediatrics, Georgetown University, 3970 Reservoir Rd, NW, Washington, DC 
20057, (6) Georgetown University Hospital, (7) Thomas Jefferson University, (8) 
Developmental Therapeutics Program, Division of Cancer Treatment and 
Diagnosis, National Cancer Institute, Frederick Cancer Research and 
Development Center, Frederick, MD 21702  

Myosin light chain phosphatase (MLCP) is an important protein which regulates 
cellular motility and division. We developed and synthesized a fluorescent small 
molecule (17e) which inhibits MLCP without causing the pan-PP1 inhibition seen 
with Okadaic acid or Calyculin A treatment. We found the growth of human 
prostate cancer cell lines with upregulated amounts of MLCP proves to be more 
sensitive when treated with our selective MLCP inhibitor. We used the 
fluorescent properties of 17e to image its entry and compartmentalization in 
human prostate cancer cells. Staining of human prostate tissue with 17e showed 
that this compound also co-localizes with MLCP. 17e treated prostate cancer 
cells showed both the microfilament and microtubule networks were disrupted. 
This disruption significantly reduced PC-3 cells ability to migrate towards a 
chemoattractant in a Boyden chamber experiment. Finally, our target validation 
studies with human prostate cancer tissue establishes a relationship between 
MLCP expression and Gleason's score.  
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Development of small molecule Smoothened (SMO) antagonists as 
potential antitumor agents  

Brian Lucas, blucas@amgen.com, Wade Aaron, Songzhu An, Richard Austin, 
Matthew Brown, Hon Chan, Angela Chong, Tom Huang, Ben Jiang, Michael 
Johnson, Jacob Kaizerman, Gary Lee, Dustin McMinn, Jessica Orf, Minqin Rong, 



Maria Toteva, Craig Uyeda, Guifen Xu, Qiuping Ye, and Wendy Zhong, Amgen, 
1120 Veterans Blvd, South San Francisco, CA 94080, Fax: 650-837-9369  

The Hedgehog (Hh) signaling pathway regulates cell proliferation and 
differentiation in developing tissues. Deregulation of Hh signaling as a 
consequence of over-expression of Hh and/or mutation of signal transduction 
components has been observed in several tumor subsets. As a transducer of Hh 
signaling, the GPCR-like protein Smoothened (SMO) is viewed as a potential 
target for disruption of unregulated Hh signaling. This poster summarizes our 
efforts towards the discovery and development of a class of phthalazines as 
potent, orally available small molecule SMO antagonists.  
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Synthesis and characterization of 7-alkyl substituted testosterone 
derivatives for studies in prostate cancer cell lines  

Claudia Mouamba1, Susan Dalrymple2, Vladimir S. Talanov3, Saeed R. Khan2, 
John T. Isaacs2, and Oladapo Bakare1, obakare@howard.edu. (1) Department of 
Chemistry, Howard University, 525 College Street, Washington, DC 20059, (2) 
Department of Oncology, Sidney Kimmel Comprehensive Cancer Research 
Center, Johns Hopkins University, Baltimore, MD, (3) Department of Chemistry, 
Howard University, 525 College St., NW, Washington, DC 20059  

Availability of a chemotherapeutic agent for the treatment of advanced prostate 
cancer is still and ongoing challenge. In our anticancer drug development 
program, we have designed bulky bi-functional anti-androgens that are 
potentially able to recruit the chaperone protein, FK506 binding protein (FKBP), 
thus covering the co-activator surface and keep the androgen receptor (AR) 
permanently in the antagonist conformation. Following crystal structure analysis 
of the AR binding domain, 7-alpha-substituted testosterone derivatives were 
designed as an essential part of these bulky bi-functional anti-androgens. We 
describe here the synthesis and characterization of the 7- alkyl substituted 
testosterone analogs and report some preliminary biological evaluation on 
human prostate cancer cell lines.  

This work was funded by NIH Hopkins-Howard Research Award  
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Bile acid-based polyaminocarboxylate conjugates as targeted antitumor 
agents  



Hyun-Soon Chong1, Hyun A Song1, Xiang Ma1, Sooyoun Lim1, Xiang Sun1, and 
Santosh Mhaske2. (1) Chemistry Division, Department of Biological, Chemical, 
and Physical Sciences, Illinois Institute of Technology, 3101 S. Dearborn St, LS 
182, Chicago, IL 60616, (2) Chemistry Division, Department of Biological, 
Chemical, Physical Sciences, Illinois Institute of Technology, 3101 S. Dearborn 
St, LS 182, Chicago, IL 60616  

Novel bile acid-polyaminocarboxylate conjugates (CDCA-NE3TA, CA-NE3TA, 
and DCA-NE3TA) were prepared by conjugation of NE3TA, a potential iron 
depleting cytotoxic chelator to bile acid, and the conjugates were found to self 
assemble forming nano-sized micelles and display significantly enhanced 
cytotoxicities in both Hela and HT29 colon cancer cells as compared to the 
clinically explored iron depletion agents DFO and DTPA, and CA-NE3TA 
attached to an organic flurophore was shown to enter the colon cancer cells as 
evidenced by fluorescence-microscopic examinations.  
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Synthesis and study of lipid mediator agonists as pro-resolving and 
cytoprotecting agents  

Nicos A. Petasis1, petasis@usc.edu, Min Zhu1, Jeremy Winkler1, and Charles N. 
Serhan2. (1) Department of Chemistry and Loker Hydrocarbon Research 
Institute, University of Southern California, Los Angeles, CA 90089-1661, (2) 
Center for Experimental Therapeutics and Reperfusion Injury, Brigham and 
Women's Hospital, Harvard Medical School, Department of Anesthesiology, 
Perioperative and Pain Medicine, Boston, MA 02115  

It has long been established that the initiation of host defense involves the 
formation and receptor-specific actions of certain fatty acid metabolites, such as 
prostaglandins and leukotrienes, that serve as pro-inflammatory lipid mediators 
helping to coordinate the inflammatory response. The design of biosynthesis 
inhibitors or receptor antagonists of such pro-inflammatory molecules as 
therapeutic agents has been extensively pursued. An alternative paradigm 
towards the development of novel anti-inflammatory agents has recently 
emerged with the discovery of novel lipid mediators (lipoxins, resolvins and 
protectins) that are generated from polyunsaturated fatty acids, and serve as 
endogenous promoters of the resolution of inflammation and as potent anti-
inflammatory and cytoprotective agents. Herein, we will report our latest efforts 
involving the synthesis and study of a number of such molecules, and discuss 
their actions as lipid mediator agonists with pro-resolving and cytoprotecting 
properties.  
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Structural determinants for the inhibition of orotidine-5'-monophosphate 
decarboxylase  

Maria Elena Meza-Avina1, memeavina@gmail.com, Lianhu Wei2, 
william.wei@utoronto.ca, Yan Liu3, yan@hera.med.utoronto.ca, Ewa Poduch2, 
epoduch@uhnres.utoronto.ca, Emil F. Pai4, pai@hera.med.utoronto.ca, and 
Lakshmi P. Kotra5, LPKOTRA@uncg.edu. (1) Department of Chemistry & 
Biochemistry, Univ North Carolina at Greensboro, Sullivan Science Building, 
Greensboro, NC 27402, (2) Toronto General Research Institute, University 
Health Network, Toronto Medical Discoveries Tower, #5-356, 101 College Street, 
Toronto, ON M5G 1L7, Canada, (3) Departments of Biochemistry and Molecular 
& Medical Genetics, University of Toronto, 1 King's College Circle, Medical 
Sciences Building, Toronto, ON M5S 1A8, Canada, (4) Departments of Medical 
Biophysics, Biochemistry and Molecular & Medical Genetics and Division of 
Molecular & Structural Biology, University of Toronto & Ontario Cancer Institute, 
1 King's College Circle, Medical Sciences Building, Toronto, ON M5S 1A8, 
Canada, (5) Department of Chemistry & Biochemistry, and Joint School of 
Nanoscience & Nanoengineering, and Div. Cell & Molecular Biology, Univ North 
Carolina at Greensboro and University Health Network, Sullivan Science 
Building, Greensboro, NC 27402  

As an essential enzyme in the de novo biosynthesis of UMP, orotidine-5'-
monophosphate decarboxylase (ODCase) has attracted much attention as a 
drug target in recent years. Our research group has been investigating various 
nucleotide derivatives to understand the structural determinants for the inhibition 
of this enzyme. Pyrazofurin-5'-monophosphate is a natural compound, with an 
uncommon C-nucleotide structure, and is a potent inhibitor of ODCase. Using x-
ray crystallography and enzymology, our group characterized the interactions of 
the mononucleotides of pyrazofurin, barbiturate ribonucleoside, 5-cyano-uridine 
and 5-fluoro-6-amido-uridine, as well as other 5- or 6-substituted UMP 
derivatives. High-resolution structural information reveal the molecular 
interactions of the potent inhibitor, pyrazofurin monophosphate. A number of 
corollaries could be drawn between these inhibitors and other ODCase inhibitors. 
An investigation of these molecular interactions led to an empirical model of the 
ligand structure for rational modifications and these studies will be presented.  
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Design, synthesis, and evaluation of Radester analogs as Hsp90 N-terminal 
inhibitors  

Amit A. Kudale, akudale@ku.edu, James Clark, jclark777@hotmail.com, Vinod 
D. Jadhav, vinodjadhav1977@gmail.com, John Mihelcik, and Brian Blagg, 
bblagg@ku.edu, Department of Medicinal Chemistry, The University of Kansas, 
1251 Wescoe Hall Drive, Malott 4070, Lawrence, KS 66045-7562  



Due to its ascribed role in the conformational maturation of numerous 
proteins/enzymes directly associtated with all six hallmarks of cancer, Hsp90 has 
emerged as a promising target for the development of anti-cancer 
chemotherapeutics. Natural products geldanamycin (GDA) and radicocol (RDC) 
bind to the Hsp90 N-terminal ATP-binding site and prevent ATP hydrolysis, which 
is essential to molecular chaperone function. However, due to poor solubility and 
toxicity unrelated to Hsp90 inhibition by GDA, there remains a need to construct 
more soluble and selective inhibitors of the Hsp90 protein folding machinery. 
Radester, a chimeric molecule composed of binding moieties present in GDA 
and RDC was previously reported as an Hsp90 inhibitor (IC50 = ~ 7.1 ƒÝM 
against MCF-7 cell lines). Through rational design and the solution of co-crystal 
structures, a new series of radester analogues was synthesized and evaluated 
for Hsp90 inhibitory activity. The most potent analogue from this series exhibited 
improved efficacy. Synthesis and structure-activity relationships for this new 
class of Hsp90 inhibitors will be presented.  
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Structure activity relationship studies to probe the phosphoprotein binding 
site on the BRCT domains of BRCA1  

Ziyan Yuan, ziyuan@utmb.edu, Eric A. Kumar, Smitha Kizhake, and Amarnath 
Natarajan, amnatara@UTMB.EDU, Chemical Biology Program, Department of 
Pharmacology and Toxicology, University of Texas Medical Branch, 301 
University Blvd., Galveston, TX 77555  

The BRCT domains interact with proteins such as Abraxas, ACC1 and CtIP in a 
phosphorylation dependent manner. These interactions regulate several critical 
cellular functions including DNA repair, transcription activation, lipogenesis etc. 
Interestingly the phosphorylated proteins interact through the consensus 
recognition sequence pS-X-X-F. We recently showed that the minimal unit 
required for BRCT binding is pS-X-X-F and showed that all four residues are 
important. We have synthesized a series of peptides and peptide mimics to 
further dissect the binding interface. Herein we report the relevant structure 
activity relationship studies conducted on these peptides and peptide mimics.  
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Design, synthesis, and biological activity of carbohydrate-linked Smac 
mimetics as antitumor agents  

Susan R. Rippin, Susan.Rippin@tetralogicpharma.com, Matthew G. LaPorte, 
Yijun Deng, Christopher A. Benetatos, Srinivas K. Chunduru, Mark A. McKinlay, 
Jennifer M. Burns, Jonathan J. Chou, Mukta S. Hendi, Yu-Hua Lee, Tirunahari P. 



Kumar, Guangyao Yu, Yasuhiro Mitsuuchi, Martin E. Seipel, and Stephen M. 
Condon, Medicinal Chemistry, TetraLogic Pharmaceuticals, 365 Phoenixville 
Pike, Malvern, PA 19355  

Inhibitor of apoptotic proteins (IAPs) play a critical role in the regulation of 
programmed cell death or apoptosis. Specifically, XIAP (X-linked IAP) is shown 
to inhibit the enzymatic function of both caspase-3 and caspase-9 by direct 
protein-protein interactions. The cellular IAP-1 (c-IAP-1) is a key determinant in 
signal transduction through the TNF-ƒÑƒnreceptor (TNFR1). The second 
mitochondria-derived activator of caspases (Smac) promotes apoptosis, in part, 
by antagonizing the XIAP/caspase interactions at their respective BIR2 and BIR3 
domains (infra). Thus, small molecule mimetics of Smac are considered to be 
promising new agents for the treatment of resistant cancers. In addition, the 
binding of Smac mimetics to the BIR3 domain of c-IAP-1 results in the rapid 
ubiquitination and degradation of c-IAP-1. Herein, we report the design, synthesis 
and evaluation of a novel series of carbohydrate-linked Smac mimetics. These 
compounds bind to the XIAP and c-IAP-1 BIR3 domains with low nanomolar 
affinities and inhibit cell growth while showing little toxicity to normal cells. 
Selected agents were evaluated in murine xenografts.  
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Novel piperazine analogs as potent and selective 5-HT6 receptor ligands  

Rajesh Badange1, rajesh@suven.com, Amol D. Deshpande2, Adireddy 
Dwarampudi3, Venugopalarao Bhatta3, Ramasastry Kambhampati2, Anil K. 
Shinde4, anilshinde@suven.com, Anand V. Daulatabad4, and Ramakrishna 
Nirogi4, nvsrk@suven.com. (1) Discovery Research - Medicinal Chemistry, 
Suven Life Sciences Ltd, Serene Chambers, Road-5, Avenue-7, Hyderabad 
500034, India, (2) Discovery Research - Medicinal Chemistry, Suven Life 
Sciences Ltd, Serene Chambers, Road No 5, Avenue - 7, Banjara Hills, 
Hyderabad 500034, India, (3) Discovery Research - Medicinal Chemistry, Suven 
Life Sciences Ltd, Serene Chambers, Road No. 5, Avenue - 7, Banjara Hills, 
Hyderabad 500034, India, (4) Discovery Research - Medicinal Chemistry, Suven 
Life Sciences Ltd, Serene Chambers, Road-5, Avenue-7, Banjara Hills, 
Hyderabad 500034, India  

In the past few years, 5-HT6 receptor has become an attractive and promising 
therapeutic target for cognition and obesity with reduced peripheral side effects. 
Though several highly in vitro and in vivo potent ligands were reported, their 
progress is hampered by poor brain penetration and pharmacokinetic issues 
required for the CNS agent. Keeping these factors in the mind, we have designed 
5-HT6 receptor ligands on a chemically novel skeleton. Our effective lead 
optimization strategies have resulted in the molecules with Ki in the range of 5 - 
20 nM at the 5-HT6 receptor. These compounds are sufficiently brain penetrant 



and have rat bioavailability of >90 %. Synthesis, physicochemical properties, in-
vitro binding data, SAR and pharmacological results will be presented.  
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Synthesis, spasmolytic activity, and structure-activity relationship studies 
of a series of thiobenzanilides  

Gerda Brunhofer1, gerda.brunhofer@univie.ac.at, Christian Studenik2, 
christian.studenik@univie.ac.at, Gerhard F. Ecker1, 
gerhard.f.ecker@univie.ac.at, and Thomas Erker1, thomas.erker@univie.ac.at. 
(1) Department of Medicinal Chemistry, University of Vienna, Althanstrasse 14, 
A-1090 Vienna, Austria, Fax: 431-4277-9551, (2) Department of Pharmacology 
and Toxicology, University of Vienna, Althanstrasse 14, A-1090 Vienna  

The irritable bowel syndrome and other functional bowel disorders are 
characterized by gastrointestinal hypermotility and abdominal pain. In line of our 
attempts to identify new compounds with spasmolytic activity we recently 
presented a series of benzanilides derived from the phytoalexin resveratrol. Most 
of the compounds tested showed activity in the range of 3 – 30 μM. Within this 
work we extended our studies on thiobenzanilides. Interestingly, the exchange of 
the carbonyl group by a thiocarbonyl group generally increased the spasmolytic 
effect. Furthermore, structure-activity relationship studies revealed a remarkable 
difference of trifluoro vs trimethoxy-substituted anilides with the latter being 
100fold less active at the terminal ileum of guinea pigs. However, 
trimethoxyanilides exhibit a remarkable selectivity against aorta. Finally, the 
exchange of nitro by fluoro does not significantly influence the spasmolytic effect 
at the terminal ileum. The final lead compound AST31 showed an IC50 value of 
0.13 μM.  
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5-Cyclic amine-3-arylsulfonylindazoles as novel 5-HT6 receptor ligands  

Heedong Yun1, yunh@wyeth.com, Simon N. Haydar1, Patrick M. Andrae1, Albert 
J Robichaud1, Jean Zhang2, Angela Kramer2, Deborah L. Smith2, Christine 
Huselton3, Radka Graf2, Suzan Aschmies2, and Thomas A. Comery4. (1) 
Chemical Sciences, Wyeth Research, CN 8000, Princeton, NJ 08543, Fax: 732-
274-4505, (2) Discovery Neuroscience, Wyeth Research, CN 8000, Princeton, 
NJ 08543, (3) Drug Metabolism, Wyeth Research, 500 Arcola Road, Collegeville, 
PA 19426, (4) Discovery Neuroscience, Wyeth Research, CN 8000, Princeton, 
NJ 08543-8000  



The 5-HT6 receptor is one of the latest G-protein coupled receptors (GPCR) to 
have been identified in the serotonin receptor family. The central nervous system 
(CNS) localization of the 5-HT6 receptors and their affinity for CNS drugs have 
created intense interest in identifying selective 5-HT6 receptor modulators as 
tools for studying the receptor and in its potential therapeutic applications. Novel 
5-cyclic amine-3-arylsulfonylindazoles were prepared and several analogs within 
this class have been identified as high-affinity 5-HT6 receptor ligands with 
improved pharmacokinetic and pharmacological properties. The synthesis and 
structure activity relationship of this potent class will be discussed.  
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An integrated GPCR model-driven optimization of novel, potent histamine 
H3 antagonists for the treatment of multiple CNS disorders  

Alexander Heifetz1, alexander.heifetz@evotec.com, Richard J Law2, David 
Hallett3, Mark J. Gemkow4, Ulrike Fritz4, Andreas Kahrs5, Christian Kirchhoff5, 
Clemens Möller5, Nadine Ahrens5, and Adam J. Davenport6. (1) Department of 
Computational Chemistry, Evotec (UK) Ltd, 114 Milton Park, Abingdon OX14 
4SA, United Kingdom, Fax: 44-1235-441503, (2) Department of Computational 
Chemistry, Evotec (UK) Ltd, 114 Milton Park, Abingdon OX14 4SA, England, (3) 
Pharmaceutical Division, Evotec (UK) Ltd, 114 Milton Park, Abingdon OX14 4SA, 
England, (4) In Vitro & Neuropharmacology, Evotec AG, Schnackenburgallee 
114, 22525, Hamburg, Germany, (5) Discovery Biology, Evotec AG, 
Schnackenburgallee 114, 22525, Hamburg, Germany, (6) Pharmaceutical 
Division, Evotec (UK) Ltd, 114 Milton Park, Abingdon, Oxfordshire OX14 4SA, 
UK, Oxfordshire NA, England  

Here we report on a process that has supported the discovery of highly potent 
Histamine H3 antagonists using a novel procedure integrating GPCR model-
driven optimisation. The Histamine H3 antagonists under development have 
potential utility in the amelioration of multiple CNS disorders, including ADHD, AD 
and narcolepsy. High-throughput screening (HTS) of Evotec's 250,000 
compound library led to the discovery of >30 classes of novel H3 antagonists 
with an average IC50 potency range of 0.5 to 18 μM. Medicinal chemistry workup 
of the hit series enabled prioritisation of 4 lead series that underwent an 
extensive in silico optimisation process. This started with modelling of the 3D 
structure of the H3 receptor using Evotec's proprietary GPCR modelling strategy 
and then performing in silico docking and binding mode analysis. The seamless 
integration of computational and medicinal chemistry provided a rapid 
optimisation timeline, and ultimately led to the nomination of multiple Pre-
Development Candidates (PDC).  
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Syntheses and pharmacological evaluations of novel NMDA receptor 
antagonists  

Zeynep Alagoz1, Natalia Coleman2, Shengguo Sun2, and Adeboye Adejare2. (1) 
Department of Pharmaceutical Sciences, University of the Sciences in 
Philadelphia, Philadelphia College of Pharmacy, Philadelphia, PA 19104, (2) 
Department of Pharmaceutical Sciences, University of the Sciences in 
Philadelphia, Philadelphia College of Pharmacy, PTC-249, 600 S. 43rd Street, 
Philadelphia, PA 19104  

Several novel norcamphor derivatives were designed and synthesized as NMDA 
receptor non-competitive antagonists for treatment of Alzheimer's disease. The 
synthetic route consisted of condensation of a Grignard reagent with norcamphor 
and treatment of the resulting tertiary alcohol with trifluoroacetic acid (TFA) in the 
presence of sodium azide. The tertiary azide obtained was then reduced to the 
corresponding amine with LAH. Treatment of these amines with alkyl halogen 
derivatives in the presence of ethyl alcohol and triethyl amine completed 
syntheses of the target compounds. We examined pharmacological activities of 
these compounds in vitro (binding studies) and in vivo (MES test). We compared 
toxic effects of the more promising compounds with Memantine, an FDA 
approved drug for treatment of AD, by testing these compounds on two cell lines: 
MDCK (to mimic blood brain barrier) and CCL-131 (a neuronal cell line). 
Acknowledgement. NIH grant 7R15N536393-04, and Anticonvulsant Screening 
Program, NINDS, NIH.  
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New agents to treat alcohol abuse effective against anxiety and anhedonia  

Michael L. Van Linn1, mvanlinn@uwm.edu, Wenyuan Yin2, wenyin@uwm.edu, 
Ojas Namjoshi1, Donna Platt3, Elise M. Weerts4, Harry L. June5, Bryan Roth6, 
Samarpan Majumder6, and James M. Cook7, capncook@uwm.edu. (1) 
Department of Chemistry and Biochemistry, University of Wisconsin-Milwaukee, 
3210 N. Cramer St., Milwaukee, WI 53211, (2) Department of Chemistry and 
Biochemistry, University of Wisconsin-Milwaukee, 3210 N. Cramer St., 
Milwaukee, WI 53201, (3) Behavioral Biology, New England Primate Research 
Center, Harvard Medical School, Southborough, MA, (4) Division of Behavioral 
Biology, Johns Hopkins Bayview Medical Center, Baltimore, MD, (5) School of 
Medicine, University of Maryland, Baltimore, MD, (6) Department of 
Pharmacology, University of North Carolina Chapel Hill, Chapel Hill, NC, (7) 
Department of Chemistry and Biochemistry, University of Wisconsin-Milwaukee, 
3210 N.Cramer St., Milwaukee, WI 53211  

Alcohol abuse may arise from anxiety or anhedonia or a mixture of both 
psychosomatic illnesses. To elucidate the role of specific GABAA/benzodiazepine 



receptor subtypes in regulating alcohol reinforcement, a number of active β-
carbolines have been synthesized and evaluated. Recently, a study with the 
benzodiazepine receptor antagonists, 3-propoxy-β-carboline (3-PβC) and β-
carboline-3-carboxylic acid t-butyl ester (βCCt), was carried out to examine the 
role of α1 receptor subtypes within the ventral pallidum (VP) on alcohol self-
administration. Examination of the data indicated a reduced rate in alcohol self-
administration in rats as well as reduced alcohol consumption and increased 
latency to gain access to alcohol in baboons. Studies on 3-PβC indicated that it 
was active against alcohol craving as well. From this data, a new compound, 6-
ethynyl-9H-β-carboline-3-carboxylic acid tert-butyl ester, WYS8, was designed, 
synthesized and evaluated. The synthesis of analogs of βCCt, 3-PβC and WYS8, 
as well as binding affinities of these new β-carbolines will be presented, along 
with the effects of 3-PβC and βCCt on rats and baboons. These results provide a 
new avenue for the design of clinically safe and effective drugs for treatment of 
alcoholism, which may be related to symptoms of anhedonia and/or anxiety.  
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Design, synthesis, and SAR of (3aR,6aR)-5-alkyl-1-aryl-
octahydropyrrolo[3,4-b]pyrroles as potent histamine H3 antagonists  

Chen Zhao1, chen.zhao@abbott.com, Minghua Sun1, 
sun.minghua@abbott.com, Youssef L. Bennani2, Thomas R. Miller1, David 
Witte2, Timothy A. Esbenshade1, Jill M. Wetter3, Kennan Marsh1, Art Hancock4, 
Jorge D. Brioni5, and Marlon D. Cowart1, marlon.d.cowart@abbott.com. (1) 
Neuroscience Research, R4MN, Abbott Laboratories, 100 Abbott Park Road, 
Abbott Park, IL 60064, (2) Neuroscience Research, R4MN, Abbott Laboratories, 
100 Abbott Park Road, Abbott Park, IL 60064-6123, (3) Neuroscience Research, 
R4MN, Abbott Laboratories, 100 Abbott Park Rd., Abbott Park 60064, (4) 
Neuroscience Research, R4MN, Abbott Laboratories, 100, Abbott Park Rd., 
Abbott Park, IL 60064, (5) Neuroscience Research, R4MN, Abbott Laboratories, 
100 Abbot Park Rd, Abbott Park, IL 60064  

A new histamine H3 receptor antagonist chemotype, (3aR,6aR)-5-alkyl-1-aryl-
octahydropyrrol[3,4-b]pyrroles 1, was designed by combining key 
pharmacophoric elements from two different precursor structural series –
conessine and ABT-239, then simplifying and optimizing the resulting structure. 
This new series compounds are more potent than both precursors, yet retain the 
high druglikeness . The synthesis and SAR, along with their favorable 
pharmacokinetic properties of select analogs will be described.  
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Structure-activity relationships of 3-mono-substituted nortropane analogs 
as nociceptin receptor ligands for the treatment of cough  

Shu-Wei Yang1, shu-wei.yang@spcorp.com, Ginny D Ho1, 
ginny.ho@spcorp.com, Deen Tulshian1, William J. Greenlee1, John Anthes2, 
john.anthes@spcorp.com, Robbie L. McLeod2, robbie.mcleod@spcorp.com, 
Robert Hodgson2, Geoffrey Varty2, and Xiaoying Xu3. (1) Department of 
Chemical Research-CV/CNS, Schering-Plough Research Institute, 2015 
Galloping Hill Rd., Kenilworth, NJ 07033, Fax: 908-740-7164, (2) CV/CNS 
Department of Biological Research, Schering-Plough Research Institute, 2015 
Galloping Hill Rd., Kenilworth, NJ 07033, (3) DMPK, Schering-Plough Research 
Institute  

The nociceptin receptor (NOP), first discovered in 1994, displays low binding 
affinity for the classical opioid ligands, albeit its sequence has ~50% homology to 
those of the opioid receptor family mu, kappa, and delta. Nociceptin, the NOP 
endogenous ligand, has been reported to mediate various physiological 
processes, for instance, pain, cough, anxiety, cognition, feeding, sleep, and 
urinary incontinence. In our NOP program, we have identified potent NOP 
agonists based upon 8-benzhydryl-nortropane scaffold. In this poster, we will 
present syntheses and structure activity relationships of a series of nortropane 
analogs (1) not having C-3 axial substitution, in contrast to the previously 
reported C-3-axial substituted analogs. From these SAR studies and in vivo 
evaluation of selected analogs, we identified a potent and selective nociceptin 
agonist possessing potent oral antitussive activity in the capsaicin-induced 
guinea pig model. The biological data of this key compound will be presented.  
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Deoxy-sugar analogs for the treatment of epilepsy  

Cecilia H. Marzabadi1, marzabce@shu.edu, Jamie Talisman2, 
talismja@shu.edu, Fadi Khawam2, James P. Stables3, and Bryan L. Roth4, 
bryan_roth@med.unc.edu. (1) Department of Chemistry and Biochemistry, Seton 
Hall University, 400 South Orange Avenue, South Orange, NJ 07079, Fax: 973-
761-9772, (2) Department of Chemistry and Biochemistry, Seton Hall University, 
400 South Orange Avenue, South Orange, NJ 07079-2671, (3) Epilepsy Branch, 
National Institute of Neurological Disorders and Stroke, NIH, 6001 Executive 
Boulevard, Suite 2106, Rockville, MD 20852, (4) National Institute of Mental 
Health Psychoactive Drug Screening Program and Department of Pharmacology, 
University of North Carolina at Chapel Hill, 8032 Burnett-Womack, CB # 7365, 
Chapel Hill, NC 27599  

A series of novel carbohydrate-based molecules have been synthesized and 
evaluated in "in vivo" epilepsy models and in receptor-based assays. A 
description of their synthesis and the results from animal studies and recptor 
screenings will be presented.  
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Development of novel photoaffinity ligands for the dopamine transporter 
based on pyrovalerone  

Shaili Aggarwal1, aggarwa3571@duq.edu, David J. Lapinsky1, 
lapinskyd@duq.edu, Yurong Huang1, Christopher K. Surratt1, John R. Lever2, 
James D. Foster3, Roxanne A. Vaughan3, Sankar Manepalli4, and Jeffry D. 
Madura4. (1) Division of Pharmaceutical Sciences, Duquesne University Mylan 
School of Pharmacy, 600 Forbes Avenue, Pittsburgh, PA 15282, (2) 
Departments of Radiology, Medical Pharmacology and Physiology, and 
Radiopharmaceutical Sciences Institute, University of Missouri - Columbia, Harry 
S. Truman Veterans, Administration Medical Center, 800 Hospital Drive, 
Columbia, MO 65201, (3) Department of Biochemistry and Molecular Biology, 
University of North Dakota School of Medicine and Health Sciences, Grand 
Forks, ND 58202, (4) Department of Chemistry and Biochemistry, Center for 
Computational Sciences, Duquesne University, 600 Forbes Avenue, Pittsburgh, 
PA 15282  

The dopamine transporter (DAT) has been implicated in a number of diseases 
including Parkinson’s disease, attention deficit hyperactivity disorder, and 
stimulant abuse. Non-tropane-based photoaffinity ligands for DAT structure-
function studies are relatively unexplored in contrast to tropane-based 
compounds such as cocaine and benztropine. In order to investigate the direct 
contacts between the DAT and non-tropane ligands, novel analogs of 
pyrovalerone (a higher affinity structural variant of the antidepressant and 



smoking cessation agent bupropion) have been designed and synthesized as 
potential irreversible DAT photoaffinity ligands. 4’-Azido-3’-iodo pyrovalerone 
demonstrated appreciable binding affinity for the DAT (Ki = 78 +/-18 nM) and its 
125I analog was shown to bind covalently to rDAT and hDAT expressed in 
cultured cells. Along with molecular modeling, our results demonstrate a 
multidisciplinary approach towards mapping the DAT amino acids involved in 
binding pockets for non-tropane DAT ligands.  
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Synthesis of bivalent ligands including the subtype selective antagonist 
Xli-093 for α5 BzR/GABAAergic receptors. Approach to treatment of 
cognitive deficits  

Sundari K Rallapalli1, sundari@uwm.edu, Samarpan Majumder2, Bryan Roth2, 
Nina M Shinday3, James k. Rowlett3, james_rowlett@hms.harvard.edu, and 
James M Cook1, capncook@uwm.edu. (1) Department of Chemistry and 
Biochemistry, University of Wisconsin-Milwaukee, 3210 N. Cramer St., 
Milwaukee, WI 53211, (2) Department of Pharmacology, University of North 
Carolina Chapel Hill, Chapel Hill, NC, (3) New England Primate Research 
Center, Harvard Medical School, One Pine Hill Drive, PO Box 9102, 
Southborough, MA 01772  

GABAA/BzR chloride ion channels comprise the major inhibitory neurotransmitter 
system in the CNS. This central role carries with it a direct influence on many 
diseases of the CNS. The 1,4-benzodiazepines are used to treat anxiety 
disorders as well as sleep disorders. These ligands exhibit anxiolytic, 
anticonvulsant, amnesic, muscle relaxant/ataxic and sedative hypnotic effects. A 
serious side effect of these benzodiazepines is memory impairment. The 
synthesis of bivalent ligand Xli-093 (the first α5 subtype selective antagonist) 
which blocks the memory impairing effects of diazepam will be presented. This 
ligand is therefore a tool to study α5 subtypes. Based on the subtype selectivity 
of Xli-093 a number of other bivalent ligands which bind potently to BzR have 
been carried out. Their synthesis and biological activity will be described as well.  

 
MEDI 327  

Alkoxy-4-(morpholinomethyl)-pyridine-2-yl carboxamides as novel selective 
CB2 receptor ligands  

Rosalyn C. Green1, rgreen@adolor.com, Q. Jean Zhou2, jzhou@adolor.com, 
Guo Hua Chu3, ghchu@adolor.com, Karin Worm2, kworm@adolor.com, 
Christopher T. Saeui2, csaeui@adolor.com, Damian G. Weaver3, 
dweaver@adolor.com, Allan J. Goodman3, agoodman@adolor.com, Bertrand Le 



Bourdonnec3, blebourdonnec@adolor.com, Joel A. Cassel4, Robert N. 
DeHaven4, bdehaven@adolor.com, Christopher J. LaBuda4, Michael Koblish4, 
Bernice L. Brogdon5, Steven A. Smith5, and Roland E. Dolle3, 
rdolle@adolor.com. (1) Department of Chemistry, Adolor Corporation, 700 
Pennsylvania Dr, Exton, PA 19341, (2) Department of Chemistry, Adolor 
Corporation, 700 Pennsylvania Drive, Exton, PA 19341-1127, (3) Department of 
Chemistry, Adolor Corporation, 700 Pennsylvania Drive, Exton, PA 19341, (4) 
Department of Pharmacology, Adolor Corporation, 700 Pennsylvania Drive, 
Exton, PA 19341, (5) Department of DMPK, Adolor Corporation, 700 
Pennsylvania Drive, Exton, PA 19341  

Evolving from a screening hit with modest affinity for the cannabinoid CB2 
receptor by replacing the sulfonamide in 1 with a methylene (2) and introducing 
hetero atoms into the phenyl core, amino-methyl-pyridines 3 were previously 
identified as novel cannabinoid receptor ligands. Here we investigate the impact 
of alkoxy substituents on affinity, selectivity and metabolic stability within this 
series (4). Synthesis, SAR and initial biological evaluation will be presented.  
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Five-substituted 3,3 diethyl-4,5-dihydro-2(3H)-furanones as muscarinic 
receptor ligands  

Richie Bhandare, bhandare@temple.edu, Department of Pharmaceutical 
Sciences, Temple University School of Pharmacy, 3307 N Broad Street, 
Philadelphia, PA 19140, and Daniel J. Canney, daniel.canney@temple.edu, Dept 
of Pharmaceutical Sciences, Temple University, 3307 North Broad Street, 
Philadelphia, PA 19140  

Five-substituted 3,3 diethyl-4,5-dihydro-2(3H)-furanones have been reported to 
exhibit low affinity for muscarinic receptor subtypes. Using these ligands as leads 
and considering structure activity relationship (SAR) data and recent molecular 
modeling studies, a novel series of lactone-based compounds were designed. 
Homology modeling and docking experiments revealed key amino acids in the 
binding pockets of muscarinic receptors that are involved in electrostatic, 
hydrogen bonding, and pi-pi stacking interactions with acetylcholine. Based on 
these reports and SAR data, our lactone-based ligands contain a piperazine 
fragment (cationic center), lactone oxygens (H-bonding groups), and aromatic 
rings for (pi-pi interactions). The target compounds were synthesized and 
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evaluated in radioligand binding assays (CEREP Inc.). Of the fifteen compounds 
tested, three had moderate affinity for muscarinic receptors. The design of 
ligands and their synthesis will be reported along with the results of binding 
studies. The development of a SAR for the series will be discussed.  

 
MEDI 329  

Dual acting norepinephrine reuptake inhibitors and 5-HT2A receptor 
antagonists III: Synthesis and activity of novel 3-(5-(benzyloxy)-1H-indol-1-
yl)-3-phenylpropan-1-amines  

Gavin D. Heffernan1, hefferg@wyeth.com, Richard D. Coghlan2, Callain Y. Kim1, 
kimcy@wyeth.com, Douglas J. Jenkins1, Paige E. Mahaney1, Eugene J. 
Trybulski1, Peter Alfinito3, Jenifer A. Bray3, Scott Cosmi3, Grace H. Johnston3, 
Thomas Kenney4, Elizabeth Koury3, and Darlene C. Deecher3. (1) Chemical 
Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, Fax: 732-
274-4505, (2) Chemical Sciences, Wyeth Research, 500 Arcola Rd., Collegeville, 
PA 19426, (3) Women's Health and Musculoskeletal Biology, Wyeth Research, 
500 Arcola Road, Collegeville, PA 19426, (4) Women's Health and 
Musculoskeletal Biology, Wyeth Research, 500 Arcola Road, Collegville, PA 
19426  

Drugs that inhibit the reuptake of norepinephrine (NE) have shown clinical 
efficacy in a variety of neurological disorders. Selective norepinephrine reuptake 
inhibitors (NRIs) are approved for the treatment of depression and ADHD. Dual 
serotonin (5-HT)/NE reuptake inhibitors are marketed for the treatment of 
depression and pain disorders. 5-HT2A antagonists have also proven beneficial in 
treating neurological disorders and evidence suggests that 5-HT2A antagonists 
could have utility in depression, pain and vasomotor disorders. Additionally, 
recent reports suggest that the combination of a 5-HT2A antagonist with a NRI 
affords greater efficacy in animal models of vasomotor symptoms than achieved 
by the NRI alone.  

As part of a program to identify dual acting NRI/5-HT2A antagonists, we evaluated 
the 1-(1H-indol-1-yl)-3-amino-1-phenylpropan-2-ol series of NRIs for 5-HT2A 
antagonist activity. The discovery, synthesis and pharmacology of a novel class 
of 5-(benzyloxy)-1H-indoles that possess nanomolar affinity for both the NE 
transporter and 5-HT2A receptor will be described.  
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Tetrahydrocarbazole derivatives as novel and selective 5-HT6 receptor 
ligands  



Jagadishbabu Konda1, kjagadish@suven.com, Ramasastry Kambhampati2, 
Prabhakar Kothmirkar1, Sobhanadri Arepalli1, Trinath Reddy Bandyala1, 
Parandhama Gudla1, Anil K. Shinde1, anilshinde@suven.com, and Ramakrishna 
Nirogi1, nvsrk@suven.com. (1) Discovery Research - Medicinal Chemistry, 
Suven Life Sciences Ltd, Serene Chambers, Road-5, Avenue-7, Banjara Hills, 
Hyderabad 500034, India, (2) Discovery Research - Medicinal Chemistry, Suven 
Life Sciences Ltd, Serene Chambers, Road No 5, Avenue - 7, Banjara Hills, 
Hyderabad 500034, India  

Currently there was a spurt in research activity in developing 5-HT6 receptor 
ligands to address cognitive disorders, as evidenced by the number of patent 
publications. In an overview of 5-HT6R ligands in the literature, the key 
pharmacophoric features which confer high affinity of the ligands at the 5-HT6 
receptors, have been identified, which include a central aromatic core, a basic 
side chain and a hydrogen bond acceptor (typically an arylsulfonyl or 
arylsulfonamido group). An ongoing medicinal chemistry strategy that has been 
aimed at improving the brain penetration of 5-HT6 receptor antagonists is now 
yielding demonstrations of efficacy in the current generation of molecules under 
investigation or clinical development, that can offer the potential for greatly 
improved access to the CNS. In view of the therapeutic importance of the 
antagonists at 5-HT6 receptors and in continuation to our efforts in the field, the 
present study has been initiated to identify novel chemical entities that can 
address the unmet medical need and the growing demand for the molecules with 
the desired physicochemical properties in the area. Herein we report novel 
tetrahydro carbazole derivatives as selective 5-HT6 receptor ligands, with Ki in 
the range of 1 - 5 nM, when tested by the in-vitro radio-ligand binding techniques. 
The lead compound from this series is found to be active in animal models of 
cognition, like water maze and NORT at 1 mg/kg and 3 mg/kg (p.o). Details of 
synthesis, physicochemical properties, in-vitro binding data along with SAR and 
in-vivo animal data will be presented.  
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First total synthesis of methylgerambullone and improvement of 
gastrointestinal dyskinetic diseases  

SungHoon Ha1, friendhsh@nate.com, Jong Taik Moon2, orgphoto@nate.com, 
So Hyung Lee3, Tae Hui Kwon3, Chun Rim Oh4, ohcr@lycos.co.kr, Young Deuk 
Kim4, angelson@hanmail.net, Dong Joon Choo5, djchoo@khu.ac.kr, Jungahn 
Kim6, jakim05@khu.ac.kr, and Jae Yeol Lee7, ljy@khu.ac.kr. (1) Department of 
Chemistry, Kyung Hee University, Hoegi-Dong Dongdaemun-Gu, Seoul 130-701, 
South Korea, (2) Department of Chemistry, Kyung Hee University, Hoegi-Dong, 
Dongdaemun-Gu, Seoul 130-701, South Korea, (3) Department of Chemistry, 
Kyung Hee University, 1 Hoegi-Dong, Dongdaemun-Gu, Seoul 130-701, South 
Korea, (4) DongWoo Syntech, Co., Ltd, 152-1, Bondae-Ri, Geumwang-Eup, 



Eumsung-Goon, Choongcheungbook-Do 369-901, South Korea, (5) Department 
of Chemistry, Kyung Hee University, 1 Hoegi-dong, Dongdaemun-gu, Seoul 130-
701, South Korea, (6) Department of Chemistry, Kyung Hee University, Heogi-
Dong Dongdaemun-Gu, Seoul 130-701, South Korea, (7) Department of 
Chemistry, Kyung Hee University, 1 Hoegi-dong Dongdaemoon-gu, Seoul 130-
701, South Korea  

Methylgerambullone is an one of the compounds that were isolated from the 
methanolic extract of Glycosmis angustifolia collected in Sri Lanka. We have 
firstly carried out the synthesis of methylgerambullone through convergent 
synthetic ways using three blocks. We will describe the biological activity such as 
the improvement of gastrointestinal dyskinetic diseases.  
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Multimodal dopamine transporter imaging in vivo  

Grace A. Lincourt, glincourt@gmail.com, Department of Chemistry, University 
of Rhode Island, Kingston Road, Kingston, RI 02885, and Brenton DeBoef, 
bdeboef@chm.uri.edu, Department of Chemistry, University of Rhode Island, 51 
Lower College Road, Pastore Laboratory, Suite 312, Kingston, RI 02881  

Dopamine transporters (DAT) are responsible for the regulation of dopamine in 
the synapse. Imaging the amount of DAT in the brain can help diagnose 
debilitating diseases such as addiction, schizophrenia, Parkinson's disease and 
depression. Near-infrared (NIR) fluorescence imaging and magnetic resonance 
imaging (MRI) are highly desirable imaging methods because they can image 
deep tissues allowing for whole animal imaging. This presentation will 
demonstrate the potential of imaging agents containing both cocaine-based DAT 
ligands and inorganic dyes that are capable of producing MRI and NIR images in 
vivo.  
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(8-Phenylchroman-2-yl)methanamine analogs as potent 5-HT2C receptor 
agonists  

Gavin D. Heffernan1, hefferg@wyeth.com, Richard D. Coghlan2, Dahui Zhou1, 
zhoud@wyeth.com, Gary Stack1, Jonathan L. Gross1, Boyd L. Harrison1, Steve 
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Grauer3, Sachin Kalgaonkar3, Margaret Lai3, Sheree Logue3, Hossein 
Mazandarani3, Amy Sung3, Jean Zhang3, Christine Huselton4, Karen Marquis3, 
John Dunlop3, and Sharon Rosenzweig-Lipson3. (1) Chemical Sciences, Wyeth 
Research, CN 8000, Princeton, NJ 08543, (2) Chemical Sciences, Wyeth 
Research, 500 Arcola Rd., Collegeville, PA 19426, (3) Discovery Neuroscience, 
Wyeth Research, CN 8000, Princeton, NJ 08543, (4) Drug Metabolism, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426  

Atypical antipsychotics have largely become the drugs of choice for the treatment 
of schizophrenia. Atypical antipyschotics are effective in treating the positive 
symptoms of schizophrenia and produce a lower incidence of undesired 
extrapyrimidal symptoms (EPS) than conventional antipsychotics. However, 
atypical antipsychotics may not adequately treat all of the symptoms of 
schizophrenia and can cause unwanted side-effects such as weight gain. The 5-
HT2C receptor subtype has been implicated in a wide variety of psychiatric 
disorders including schizophrenia and depression and has received considerable 
attention as a target for drug discovery. By decreasing mesolimbic dopamine 
transmission while having no effect on the nigrostriatal dopamine pathway, 5-
HT2C agonists are predicted to possess antipsychotic efficacy with low EPS 
liability. In this poster, we will describe the synthesis and SAR of a series of novel 
8-phenylchroman 5-HT2C receptor agonists. Additionally, compounds from this 
series were characterized in preclinical animal models predictive of atypical 
antipsychotic activity.  
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2-[Aminomethyl]dihydrobenzofurans as 5-HT2C receptor agonists  

Jonathan L. Gross1, John Dunlop2, Hong Gao1, gaoh1@wyeth.com, Steven 
Grauer2, Boyd L. Harrison1, Christine Huselton3, Sachin Kalgaonkar2, Margaret 
Lai2, Sheree Logue2, Karen Marquis2, Hossein Mazandarani2, Gary P. Stack1, 
stackg@wyeth.com, Amy Sung2, Marla J. Williams1, Jean Zhang2, Dahui Zhou1, 
zhoud@wyeth.com, and Sharon Rosenzweig-Lipson2. (1) Chemical Sciences, 
Wyeth Research, CN 8000, Princeton, NJ 08543, (2) Discovery Neuroscience, 
Wyeth Research, CN 8000, Princeton, NJ 08543, (3) Drug Metabolism, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426  

The 5-HT2C receptor represents a challenging and attractive target for the 
treatment of schizophrenia. Numerous studies have demonstrated the ability of 
5-HT2C receptor agonists to produce effects in preclinical models predictive of 
atypical antipsychotic activity. Arylpiperazines have played a significant role in 
the development of 5-HT2C ligands where the 5-HT2C agonist, m-
[chlorophenyl]piperazine (m-CPP), has served as a useful template for the 
design of numerous potent and selective 5-HT2C agonists. The understanding 
that 2-[aminomethyl]-1,4-benzodioxans serve as stereogenic bioisosteric 



replacements for arylpiperazines provided a starting point in our development of 
potent and selective 5-HT2C agonists. Ring contraction of the benzo-fused cyclic 
ether of the 2-[aminomethyl]-1,4-benzodioxans resulted in the identification of a 
series of 2-[aminomethyl]dihydrobenzofurans as 5-HT2C agonists. Subsequent 
efforts have focused on augmentation of 5-HT2C receptor affinity and selectivity 
through the introduction of appropriate functionality. The in vitro and in vivo 
profiles of selected compounds from this series will be described.  
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Synthesis and SAR of saturated thiazolylidene as CB2 agonist  

Tongmei Li, Arturo Perez-Medrano, Sridhar Peddi, Anthony V. Daza, George K. 
Grayson, Yihong Fan, Tiffany R. Garrison, Betty B. Yao, Gin C. Hsieh, Prisca 
Honore, Lanlan Li, Loan Miller, Bradley Hooker, Odile EI Kouhen, Michael D. 
Meyer, and William A. Carroll, Neurological Diseases research, GPRD, Abbott 
Laboratories, 100 Abbott Park, Abbott Park, IL 60064  

Activation of cannabinoid CB1 and/or CB2 receptors mediates analgesic effects 
across a broad spectrum of preclinical pain models. Selective modulation of CB2 
receptors may produce analgesia without the undesirable psychotropic side 
effects associated with activation of CB1 receptors. From an initial HTS hit, the 
thiazolidin-2-ylidene scaffold (1) was developed. Extensive SAR on six sites led 
to potent and selective CB2 agonist. The synthesis, SAR and pharmacological 
properties on this series of compounds will be presented.  
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Synthesis and structure-activity relationship of pyridinecarboxamide-based 
α4β2 selective neuronal nicotinic acetylcholine receptor ligands  

Lei Shi1, Marc J. C. Scanio1, William H. Bunnelle2, David J. Anderson3, Rosalind 
J. Helfrich1, John Malysz4, and Chih-Hung Lee5. (1) Global Pharmaceutical 
Research and Development, Abbott Laboratories, 100 Abbott Park Rd, Abbott 
Park, IL 60064-6101, (2) Global Pharmaceutical Research and Development, 
Abbott Laboratories, 100 Abbott Park Road, Abbott Park, IL 60064, (3) Global 
Pharmaceutical Research and Development, Abbott Laboratories, 100 Abbott 
park Rd, Abbott Park, IL 60064, (4) Global Pharmaceutical Research and 
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Development, Abbott Laboratories, Abbott Park, IL 60064, (5) Global 
Pharmaceutical Research and Development, Abbott Laboratories, 100 Abbott 
Park Rd, Abbott Park, IL 60064-6115  

Neuronal nicotinic receptors (NNRs) have been an important target for the 
treatment of central nervous system disorders. Among various NNR subtypes, 
ligands with high binding affinities toward the α4β2 subtype have the potential to 
promote cognitive enhancement, which may be useful in treating diseases such 
as Alzheimer's disease, schizophrenia and attention deficit disorder. Ligands with 
selectivity vs other NNR channels, especially α3β4, were also desired. We have 
recently designed and synthesized a class of potent pyridinecarboxamide-based 
α4β2 selective ligands. The synthesis and structure-activity relationships of this 
series will be described.  
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Virtual screening guided discovery of novel chemotypes against hepatitis 
C virus NS5B polymerase  

Tanaji T. Talele1, talelet@stjohns.edu, Payal Arora2, arora@umdnj.edu, Maksim 
Chudayeu2, Chudayeu@umdnj.edu, and Neerja Kaushik2, kaushik@umdnj.edu. 
(1) Department of Pharmaceutical Sciences, College of Pharmacy & Allied 
Health Professions, St. John's University, 8000 Utopia Parkway, Jamaica, NY 
11439, Fax: 718-990-1877, (2) Department of Biochemistry, UMD-New Jersey 
Medical School, 185 South Orange Ave, Newark, NJ 07103  

Hepatitis C virus (HCV) NS5B polymerase is pivotal for replicating the viral RNA 
genome and is therefore an important target for therapeutic intervention of HCV 
infection. Here, we report on the identification of novel allosteric inhibitors of HCV 
NS5B employing structure-based virtual screening method. Application of 
Lipinski filtering criteria and docking procedure (cut-off Glidescore -5.0) coupled 
with visual inspection of a commercially available compound database (Express 
Pick, KINASet, and MW set: ChemBridge Corporation) reduced the size of the 
screening set by 4 orders of magnitude (260,000 to 23 compounds). Examination 
of the in vitro anti-NS5B activity of the ensuing set of compounds yielded a 17% 
hit rate. SAR optimization of the lead molecules resulted in the identification of 
several compounds with 13-60 µM IC50 values.  
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Solid-phase synthesis of peptidomimetic antiviral nucleotide prodrugs  



Ivan S. Krylov, ikrylov@usc.edu, Boris A. Kashemirov, and Charles E. 
McKenna, Department of Chemistry, University of Southern California, Los 
Angeles, CA 90089-0744  

HPMPA and HPMPC are broad spectrum antiviral agents that are highly potent 
against orthopox and other viruses. These drugs exhibit low oral bioavailability 
due to the presence of a phosphonic acid group, which is ionized at physiological 
pH. We are currently developing a prodrug approach in which one P-OH in the 
parent drug is masked via esterification with amino acids or dipeptides having 
varying C-terminal ester functions, stereochemistry, and P-O-C linkages. Here 
we detail a new solid-phase synthesis of such prodrugs, provide a variety of 
examples, and discuss its advantages relative to conventional solution synthesis 
of these compounds. In a typical example, TBDMS-protected amino acid (Ser, 
Thr, Tyr) C-alkyl (Me, iPr) ester is attached to TCP-resin, the side-chain OH 
group is deprotected with TBAF, and then coupled to the drug using PyBOP. The 
final product is cleaved from the resin using TFA in CH2Cl2. The anti-viral 
potential of several new peptidomimetic prodrugs prepared using the solid-phase 
synthesis will be discussed.  
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Treatment of leishmaniasis using a porphyrin-protein adduct  

Jaqueline Denise Hooker1, jdhook2@ilstu.edu, Timothy D. Lash2, 
tdlash@ilstu.edu, David L. Cedeño3, dcedeno@ilstu.edu, Pilar Mejia4, 
mmejia@iwu.edu, and Marjorie A. Jones2, majone3@ilstu.edu. (1) Department of 
Chemistry, Illinois State University, Campus Box 4160, Normal, IL 61790-4160, 
(2) Department of Chemistry, Illinois State University, Normal, IL 61790-4160, (3) 
Department of Chemistry, Illinois State University, Campus Box 4160, Normal, IL 
61790, (4) Department of Chemistry, Illinois Weslyan University, Bloomington, IL 
61701  

Leishmania is a parasite residing in macrophage cells which causes 
Leishmaniasis, a disease transmitted to humans via the female sand fly. The 
current pharmaceuticals are expensive and have severe side effects. Therefore, 
new treatments of leishmaniasis are of great interest. In an effort to develop a 
new direction, a protein-porphyrin covalent adduct was made through the 
carbodiimide coupling reaction using bovine serum albumin and mesoporphyrin 
VI. Column chromatography was used to remove bound porphyrin from unbound 
porphyrin, and collected fractions were analyzed by spectroscopy to determine 
the presence of protein and porphyrin. One protein-porphyrin adduct was 
incubated with L. tarentolae parasites in culture. Then parasites were evaluated 
by light microscopy, confocal microscopy, and the MTT assay to determine 
viability. The results indicate that the protein-porphyrin covalent adduct reduced 



the viability of Leishmania. Such porphyrin-protein covalent adducts appear 
promising as inhibitors in leishmaniasis treatment.  
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Molecular dynamics simulation and virtual screening for inhibitors of 
dengue virus NS2B/NS3 protease  

Kanin Wichapong1, kanin@daad-alumni.de, Somsak Pianwanit1, 
somsak@chula.ac.th, Wolfgang Sippl2, wolfgang.sippl@pharmazie.uni-halle.de, 
and Sirirat Kokpol1, siriratkokpol@gmail.com. (1) Department of Chemistry, 
Chulalongkorn University, Bangkok, Thailand, Bangkok 10330, Thailand, (2) 
Department of Pharmaceutical Chemistry, Martin-Luther-University of Halle-
Wittenberg, Wolfgang-Langenbeck Str. 4, Halle(Saale) 06120, Germany  

Dengue Virus which is the cause of dengue fever uses the NS2B/NS3 protease 
to cleave a polyprotein precursor. Mutations in the NS3 cleavage sites abolish 
viral infectivity, suggesting that inhibiting NS3 may represent an effective antiviral 
therapy. Docking studies were carried out on inhibitors of NS2B/NS3 protease. 
The obtained complexes were subjected to molecular dynamics simulation. 
Decomposed energy analysis revealed that the most active inhibitor interacts 
with residues from the C-terminus of NS2B and two of the catalytic triad residues 
of NS3 whereas the less active compounds interacts with residues only from 
NS3. In addition, the binding free energy calculated with MM-PBSA approach 
agreed well with their Ki value. Docking poses were employed for generating a 
structure-based pharmacophore model which was later used for virtual 
screening. Hits compounds were obtained and the binding free energy was 
calculated and compared with the known inhibitors. Finally, proposals for novel 
inhibitors are suggested.  
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Comparison of static and dynamic pharmacophore models for virtual 
screening for inhibitors of dengue virus NS2B/NS3 protease  

Sirirat Kokpol1, siriratkokpol@gmail.com, Kanin Wichapong1, kanin@daad-
alumni.de, Somsak Pianwanit1, somsak@chula.ac.th, and Wolfgang Sippl2, 
wolfgang.sippl@pharmazie.uni-halle.de. (1) Department of Chemistry, 
Chulalongkorn University, Bangkok, Thailand, Bangkok 10330, Thailand, (2) 
Department of Pharmaceutical Chemistry, Martin-Luther-University of Halle-
Wittenberg, Wolfgang-Langenbeck Str. 4, Halle(Saale) 06120, Germany  

A static pharmacophore model, which can be generated directly from docking 
poses, does not take into account of the flexibility of both protein and ligand thus 



some significant features at some regions could be missing. Therefore, a 
dynamic pharmacophore model is introduced to overcome this limitation. In this 
work, both static and dynamic pharmacophore models for inhibitor of NS2B/NS3 
protease of Dengue virus were generated. The dynamic pharmacophore model 
was created using a series of representative conformations of complexes taken 
from molecular dynamics simulation. Subsequently, both obtained models were 
applied for virtual screening. In order to investigate efficacy of different 
pharmacophore models, the derived hits compounds from both models were 
compared. Results revealed that most of hits compounds derived from the 
dynamic pharmacophore model have lower binding free energies than hits 
compounds derived from the other model. These results imply that the dynamic 
pharmacophore model could lead to obtain more active compounds.  
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New water soluble artemisinin dimers as treatment for malaria  

Waseem Gul1, wgul@elsohly.com, Desmond Slade2, dslade@olemiss.edu, 
Ahmed M Galal2, amgalalv@olemiss.edu, Babu L Tekwani3, 
btekwani@olemiss.edu, Shabana I Khan3, skhan@olemiss.edu, M Khalid 
Ashfaq3, mkashfaq@olemiss.edu, and Mahmoud A ElSohly3, 
melsohly@olemiss.edu. (1) ElSohly Laboratories, Inc, 5 Industrial Park Drive, 
Oxford, MS 38655, Fax: 662-234-0253, (2) National Center for Natural Products 
Research, The University of Mississippi, Coy Waller Complex, University, MS 
38677, (3) National Center for Natural Products Research, The University of 
Mississippi, University, MS 38677  

Malaria is a devastating disease, impacting on humans for more than 4,000 
years. Monotherapy drug treatments have led to resistance of Plasmodium 
falciparum to traditional antimalarial drugs. The emergence of artemisinin as a 
fast-acting effective antimalarial agent resulted in the development of numerous 
derivatives as well as artemisinin-based combination therapies (ACTs) to prevent 
parasite resistance. Herein we report the in vivo antimalarial activities of three 
water soluble artemisinin acetal dimers (3-5) as compared to artemisinin (1) and 
artesunate (2) in a Plasmodium berghei mouse model. Analogs 4 and 5 
completely cured the infected mice when administered orally, while 4 also 
completely cleared parasitemia when administered i.p. No toxicity was observed. 
The synthesis of the compounds is facile and inexpensive.  
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New agents to treat drug-resistant Gram-positive antimicrobial infections 
as well as anthrax and drug-resistant tuberculosis  

M. Shahjahan Kabir1, mkabir@uwm.edu, Shamim Ara2, aras@uwm.edu, 
Rebecca L. Polanowski3, oolanows.rebe@students.uwlax.edu, Kathleen 
Engelbrecht4, engelbre.kath@students.uwlax.edu, Mary E. Stemper5, 
stemperm@mfldclin.edu, Sarah M Krueger4, Marc A Rott3, rott.marc@uwlax.edu, 
William R Schwan3, schwan.will@uwlax.edu, Aaron P. Monte6, 
monte.aaro@uwlax.edu, and James M Cook1, capncook@uwm.edu. (1) 
Department of Chemistry and Biochemistry, University of Wisconsin-Milwaukee, 
3210 N. Cramer St., Milwaukee, WI 53211, (2) Department of Chemistry and 
Biochemistry, University of Wisconsin-Milwaukee, 3210 N. Cramer St., 
Milwaukee 53211, (3) Department of Microbiology, University of Wisconsin-La 
Crosse, La Crosse, WI 54601, (4) Department of Microbiology, University of 
Wisconsin-La Crosse, La Crosse 54601, (5) Marshfield Clinic-Marshfield Center, 
Marshfield Clinic Research Foundation, 1000 North Oak Avenue, Marshfield 
54449, (6) Department of Chemistry, University of Wisconsin-La Crosse, La 
Crosse, WI 54601  

The antimicrobial phenolic stilbene [(E)-3-hydroxy, 5-methoxystilbene] was 
isolated from the leaves of Comptonia peregrina (L) by Monte et. Al., and tested 
against a series of Gram-positive bacteria. This compound was inhibitory against 
drug-resistant Gram-positive bacteria including methicillin-resistant 
Staphylococcus aureus (MRSA) and surrogates of the causative agents of 
anthrax and tuberculosis. These results prompted the design and synthesis of 
two new classes of compounds [functionalized phenoxystyrenes and (E)-1-
phenyl-2-(arylthio)ethylenes], in addition to various functionalized stilbenes. The 
antimicrobial activity of the natural product (E)-3-hydroxy-5-methoxystilbene and 
eighty of its synthetic analogs including the stilbenes and the antimicrobial 
scaffolds (phenoxystyrenes and phenothiostyrenes) were tested against clinically 
significant Gram-positive bacteria, using minimum inhibitory concentration 
assays with either pathogenic or non-pathogenic surrogates/species. Analysis of 
the results indicated a loss of antimicrobial activity in the absence of at least one 
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phenolic moiety in ring A. Agents with more than one phenolic group were also 
active against Gram-negative bacteria such as Escherichia coli ATCC 29522. 
The incorporation of a benzothiophene moiety was shown to enhance activity. 
One benzothiophene derivative of stilbene as well as two phenothiostyrene 
derivatives were eight times more potent than the parent compound against 
Bacillus anthracis (Sterne strain) and eight times more potent against 
Staphylococcus aureus ATCC 29213, a non-pathogenic surrogate of MRSA. 
These agents also demonstrated potent activity against Mycobacterium bovis 
(drug-resistant TB causing pathogen) and vancomycin-resistant enterococci, 
VRE compared to the natural analogues of hydroxyl stilbenes. The synthesis and 
screening of additional analogs is underway and recent results will be reported.  
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Discovery of new heme-targeted antimalarial (HTA) drugs  

Daniel P. Iwaniuk1, dpi@georgetown.edu, Kimberly S. Yearick2, 
ksy@georgetown.edu, Kekeli Ekoue-kovi3, kae4@georgetown.edu, Jayakumar 
K. Natarajan2, jkn6@georgetown.edu, John N. Alumasa2, jna4@georgetown.edu, 
Angel C. de Dios3, Paul Roepe2, roepep@georgetown.edu, and Christian Wolf3, 
cw27@georgetown.edu. (1) Department of Chemistry, Georgetown University, 
37th and O Streets NW, Reiss Science Building Rm 240, Washington, DC 
20057, (2) Department of Chemistry, Georgetown University, Box 571227, 
Washington, DC 20057, (3) Chemistry Department, Georgetown University, 37th 
and "O" St NW, Washington, DC 20057  

Malaria remains one of the world's most devastating infectious diseases 
responsible for nearly 2 million casualties and 300 million cases per year. Among 
the protozoan parasites of the genus Plasmodium causing malaria in humans, 
Plasmodium falciparum is the most lethal species. Chloroquine (CQ) and other 4-
aminoquinolines have proved to be among the most effective antimalarial drugs. 
The need for safe, effective and inexpensive antimalarials that are active against 
CQ sensitive and CQ resistant strains of P. falciparum has directed increasing 
efforts to the design of new CQ analogues. We envisioned that systematic 
variation of the branching and basicity of the side chain of the potent 4-amino-7-
chloroquinoline pharmacophore would provide new candidates to overcome 
antimalarial drug resistance. A novel series of 4-amino-7-chloroquinolines 
exhibited high in vitro activity against 4 different strains of P. falciparum will be 
presented.  
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Lead optimization investigation of oxaboroles for the treatment of human 
African trypanosomiasis  

Robert Jacobs1, bob.jacobs@scynexis.com, Daitao Chen1, Matt Orr1, Jessica 
Sligar1, Matt. Jenks1, Andy Noe1, Bakela Nare2, Luke T. Mercer2, Tana S. 
Bowling2, Cindy Rewerts1, Stephen Wring1, Cyrus Bacchi3, Nigel Yarllet3, Charles 
Ding4, Yvonne Freund5, Kurt Jarnagin5, Jacobs Plattner5, and Robert Don6. (1) 
Scynexis Inc, Duhram, NC 27713, (2) SCYNEXIS, Inc, Research Triangle Park, 
NC 27709-2878, (3) Pace University, New York, NY, (4) Anacor 
Pharmaceuticals, Inc, Palo Alto, CA, (5) Anacor Pharmaceuticals, Inc, (6) Drugs 
for Neglected Diseases initiative, Geneva, Switzerland  

Human African Trypanosomiasis (HAT), also known as sleeping sickness, is a 
fatal disease caused by the kinetoplastid parasite Trypanosoma brucei that 
threatens millions of people in sub-Saharan Africa. Current treatments for HAT 
are either toxic and/or complicated to administer, particularly in patients who 
have progressed to Stage 2 disease, in which the parasite has migrated to the 
brain. Major efforts are urgently needed to facilitate the discovery and 
development of safe, effective and innovative drugs to treat HAT.  

A collaborative research between SCYNEXIS, Inc., Anacor Pharmaceuticals, 
Inc., Pace University and DNDi has identified small molecule oxaboroles as a 
chemotype of interest for potential treatment of HAT. Oxaboroles have been 
identified that inhibit in vitro growth of Trypanosoma brucei brucei with IC50's in 
the range 34 ~ 200 nM, are not cytotoxic to mammalian cells (L929), and exhibit 
good physicochemical and pharmacokinetic properties. The synthesis, SAR, 
measured physicochemical and ADME properties, in vivo efficacy screening and 
ongoing evaluation of lead compounds in a model of Stage 2 (CNS) HAT will be 
disclosed.  
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Hit to lead and lead optimization of novel small molecules for the treatment 
of human African trypanosomiasis  
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Jennifer C. Freeman1, Jennifer.Freeman@scynexis.com, Joe B. Perales1, 
Andrew Woodland2, Cyrus J. Bacchi3, Tana S. Bowling1, Laura Cleghorn2, 
Christine G. Gamon1, Raffaella Grimaldi2, Deirdre Hauser1, Luke T. Mercer1, 
Bakela Nare1, Tien M. Nguyen1, Robert A. Noe1, Cindy E. Rewerts1, Stephen A. 
Wring1, Paul G. Wyatt2, Nigel R. Yarlett3, Robert T. Jacobs1, and Robert Don4. 
(1) SCYNEXIS, Inc, Research Triangle Park, NC 27709-2878, (2) Dundee 
University, Dundee, Scotland, United Kingdom, (3) Pace University, New York, 
NY 10038, (4) Drugs for Neglected Diseases initiative, Geneva, Switzerland  

Human African trypanosomiasis (HAT), or sleeping sickness, is a neglected 
tropical disease that is transmitted through the bites of tsetse flies infected with 
the kinetoplastid parasite Trypanosoma brucei, and is fatal if left untreated. As 
existing chemotherapies are old, scarce, highly toxic, and encounter parasite 
resistance, there exists an urgent need for new drugs. A library of SCYNEXIS 
proprietary compounds was screened in a high throughput T. brucei whole cell 
assay to identify new drug candidate chemotypes. Concurrently, screening by the 
Drug Discovery Unit at Dundee University of a focused kinase set identified 
several potential Tb-GSK3 inhibitor series. Similarities in the chemical structures 
of these two series have prompted our groups to conduct a collaborative 
phenotypic lead optimization program. This collaboration has resulted in the 
identification of compounds with high trypanocidal potency, low mammalian 
cytotoxicity, and improved ADME properties over initial screening hits. The best 
analogs have been found to demonstrate efficacy in a mouse model when dosed 
orally.  

 
MEDI 347  

Structure-activity relationship and mechanistic studies on potential 
antischistosomal oxadiazole-2-oxides.  

Ganesha Rai1, bantukallug@mail.nih.gov, Ahmed Sayed2, Wendy Lea3, Harinath 
Chakrapani4, Ajit Jadhav5, Larry K. Keefer6, keefer@ncifcrf.gov, Anton 
Simeonov5, David J. Maloney5, David L. Williams2, and Craig J. Thomas3. (1) NIH 
Chemical Genomics Center, National Human Genome Research Institute, 
National Institute of Helath, 9800 Medical Center Drive, Rockville, MD 20850, (2) 
Department of Biological Sciences, Illinois State University, Normal, IL 61790, (3) 
NIH Chemical Genomics Center, National Institutes of Health, 9800 Medical 
Center Drive, MSC 3370, Bethesda, MD 20892, (4) Laboratory of Comparative 
Carcinogenesis, National Cancer Institute, building 538, room 234, Frederick, MD 
21702, (5) NIH Chemical Genomics Center, National Institutes of Health, 9800 
Medical Center Drive, MSC 3370, Bethesda, MD 20892-3370, (6) Chemistry of 
Carcinogenicity Laboratory, NCI-Frederick, Cancer Research and Development 
Center, NCI-FCRDC, Frederick, MD 21702  



Schistosomiasis is a tropical disease caused by a trematode flatworm 
Schistosoma mansoni which is estimated to affect over 200+ million people 
worldwide with ~ 180,000 deaths projected annually. There is an urgent need to 
identify new targets and drugs for schistosomiasis treatment. We recently 
validated thioredoxin glutathione reductase (TGR) as a novel target and a high-
throughput screen of the NIH Molecular Library was performed and several small 
molecule actives were found. Several oxidiazole-2-oxides were highly active 
against cultured, ex vivo adult worms and showed high efficacy in an in vivo 
model. Synthetic elaboration of these leads allowed optimization of this 
chemotype in terms of potency versus TGR and ex vivo worm samples. The 
oxidiazole-2-oxide chemotype is a known NO donor and analysis revealed that 
S-nitrosylation of TGR had occurred. A compilation of SARs, mechanistic insights 
and DMPK profiling highly suggests that these agents are viable leads for 
schistosomiasis treatment.  
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Hydroxyquinoline and hydroxypyrone libraries for metalloprotein inhibition  

Jessica L. Fullagar, jfullaga@ucsd.edu and Seth M. Cohen, scohen@ucsd.edu, 
Department of Chemistry and Biochemistry, University of California, San Diego, 
9500 Gilman Drive, La Jolla, CA 92093-0358  

Interest in fragment-based drug design stems from the thought that this approach 
can yield novel compounds with specifically designed structure and coordination. 
The applications of such work within the medicinal chemistry community are 
boundless. The discovery of matrix metalloproteinases inhibitors (MMPi) are one 
area of interest. MMPs are a group of metal-dependent proteases responsible for 
the degradation of extracellular matrices. In healthy biological systems, MMPs 
are regulated by tissue inhibitors of metallproteinases (TIMPs), but when this 
balance is disrupted, MMPs can contribute to tumor metastasis and 
cardiovascular diseases. As such, highly potent and selective MMPi are 
desirable targets for chemists. This work is focused on the development of 
fragment libraries of effective metal chelators: kojic acid and 2-amino-8-hydroxy 
quinoline, as novel zinc- binding groups for MMPi. The design, synthesis, and 
inhibitory activity of these libraries will be discussed.  
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Amplified detection of cell-secreted matrix metalloproteinase-9  

Jayati Banerjee1, Jayati.Banerjee@ndsu.edu, Andrea A. Hanson1, 
Andea.Hanson@ndsu.edu, Shakila Tobwala2, shakila.tobwala@ndsu.edu, Anil 
Wagh1, Anil.Wagh@ndsu.edu, D. K. Srivastava3, DK.Srivastava@ndsu.edu, 



Shek-Han Law1, Shek.Law@ndsu.edu, and Sanku Mallik1, 
Sanku.Mallik@ndsu.edu. (1) Department of Pharmaceutical Sciences, North 
Dakota State University, Fargo, ND 58105, Fax: 701-231-8333, (2) Department 
of Chemistry, Biochemistry and Molecular Biology, North Dakota State 
University, Fargo, ND 58105, (3) Department of Chemistry, Biochemistry and 
Molecular Biology, North Dakota State University, 1231 Albrecht Avenue, P. O. 
Box 5516, Fargo, ND 58105  

The enzyme matrix metalloproteinase (MMP-9) is involved in the invasion and 
metastasis of a large number of cancers. Usually, the detection methods for this 
enzyme rely on the use of biological antibodies. We are developing a detection 
strategy for MMP-9 with ELISA-like signal amplification, but without the use of 
biological antibodies. Triple helical, lipid-peptide conjugates were synthesized 
containing the cleavage site for MMP-9. These lipopeptides were incorporated in 
liposomes, encapsulating the enzyme horseradish peroxidase (HRP). The 
resultant liposomes were incubated with MMP-9 in a buffer containing excess of 
a chromogenic substrate for HRP and hydrogen peroxide. Cleavage of the 
liposomal lipopeptides by MMP-9 resulted in HRP coming in contact with its 
chromogenic substrate. MMP-9 was detected by monitoring the absorbance 
changes as a function of time. The method was applied to detect small amounts 
of recombinant as well as cancer cell secreted MMP-9.  
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Discovery of novel small molecule CXCR4 antagonists  

Daniel R Greve1, Niclas Nilson2, Anne Marie Horneman1, Lars Blæhr1, Jens 
Larsen1, Erik Ottosen1, Gunnar G Sørensen1, and Morten D Sørensen1. (1) 
Medicinal Chemistry Research, LEO Pharma A/S, 55 Industriparken, Ballerup 
2750, Denmark, (2) Molecular Biomedicine, LEO Pharma A/S, 55 Industriparken, 
Ballerup 2750, Denmark  

We here report a novel series of potent, small molecule CXCR4 antagonists 
based on the benzoxazole 1 and benzothiazole 2 core structures. The most 
potent CXCR4 inhibitor from this series is the benzothiazole derivative 2a having 
an EC50 of 8 nM. The molecular design focused on modulation of the basicity in 
different parts of the general structure and the observed structure-activity 
relationships are reported. Our series cover more than 25 molecules and range 
from 8 nM to being inactive in their CXCR4 inhibitory activity. The chemokine 
receptor CXCR4 is a seven transmembrane G-protein coupled receptor. Its 
natural ligand is the chemokine CXCL12. The CXCL12-CXCR4 axis has been 
shown to be involved in diseases including rheumatoid arthritis, cancer and HIV 
infection. Hence, CXCR4 is considered an attractive therapeutic target in e.g. 
autoimmune diseases. A variety of CXCR4 antagonists have been reported e.g. 
the small molecule antagonists AMD3100 and AMD070.  



 

 
MEDI 351  

Scyllo-phosphatidylinositol-specific phospholipase C  

Chuan Bai, cbai2@uic.edu and Karol S. Bruzik, kbruzik@uic.edu, Department of 
Medicinal Chemistry and Pharmacognosy, University of Illinois at Chicago, 833 S 
Wood St, Chicago, IL 60612  

Mammalian phosphatidylinositol-specific phospholipases C (PI-PLCs, EC 
30.1.4.11) play important roles in transmembrane signal transduction. They 
hydrolyze phosphatidylinositol 4,5-bisphosphate via transient formation of myo-
inositol 1,2-cyclic-4,5-trisphosphate to produce myo-inositol 1,4,5-triphosphate 
and 1,2-diacylglycerol. We viewed PI-PLC from Streptomyces antibioticus 
(saPLC1) as a good model enzyme of mammalian PI-PLCs because of its 
sequence homology and calcium dependency. We found that saPLC1 forms a 
trans-1,6-cyclic myo-inositol phosphate intermediate, rather than the 
corresponding cis-1,2-cyclic phosphate. Our observation is the first case of the 
hydrolysis of the phosphate bond proceeding via formation of a trans- rather than 
a cis-cyclic phosphate intermediate. The necessity for an enzyme with such 
activity would arise in the case of scyllo-inositol based phospholipids (scyllo-PI). 
We have subsequently synthesized scyllo-phosphatidylinositol and have 
confirmed that saPLC1 can hydrolyze this phospholipid. scyllo-Inositol is 
distributed throughout the prokaryotic and eukaryotic organisms, however, very 
little is known about its biological role.  
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Discovery of DW-908: An orally potent and exquisitely selective VLA-4 
antagonist  

Nobuo Machinaga1, machinaga.nobuo.xw@daiichisankyo.co.jp, Shin Iimura1, 
Yuuichi Sugimoto1, Yoshiyuki Yoneda1, Jun Chiba1, Toshiyuki Watanabe2, 
Fumihito Muro1, Masaki Setoguchi1, and Atsushi Nakayama1. (1) Medicinal 
Chemistry Research Laboratories II, DAIICHI SANKYO CO., LTD, 1-16-13, 
Kitakasai, Edogawa-ku, Tokyo 134-8630, Japan, Fax: +81-3-5696-8344, (2) 
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Medicinal Chemistry Research Laboratories I, DAIICHI SANKYO CO., LTD, 1-2-
58, Hiromachi, Shinagawa-ku, Tokyo 140-8710, Japan  

VLA-4 (very late antigen 4, alpha4beta1 integrin) contributes to the pathogenesis 
of inflammatory diseases such as asthma, rheumatoid arthritis, multiple sclerosis 
(MS) and inflammatory bowel diseases (IBD) as well as the chemotherapy 
resistance of acute myeloid leukemia. A humanized monoclonal anti-á4 antibody, 
natalizumab currently on the market has robustly validated the effect of VLA-4 
antagonism for the treatment of MS and IBD. We conducted the optimization 
program of cyclohexanecarboxylic acid based derivative focused on improving 
orally pharmacokinetic profile. Our efforts led to the discovery of DW-908 as an 
orally potent and exquisitely selective VLA-4 antagonist. The medicinal chemistry 
process will be described.  
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Design and functional evaluation of dual prenyltransferase inhibitors for 
simultaneous recognition of active site and exterior protein surface  

Shinnosuke Machida1, shin-m33@sanken.osaka-u.ac.jp, Nobuo Kato1, kato-
nsanken.osaka-u.ac.jp, Kazuo Harada2, and Junko Ohkanda1, 
johkanda@sanken.osaka-u.ac.jp. (1) The Institute of Scientific and Industrial 
Research, Osaka University, 8-1 Mihogaoka, Ibaraki, Osaka 567-0047, Japan, 
Fax: +81-6-6879-8474, (2) Tokyo Gakugei University  

Farnesyltransferase (FTase) and Type-I geranylgeranyltransferase (GGTase-I) 
are implicated in the post-translational modification of oncogenic K-Ras4B, which 
has recently been a focus for development of antitumor drugs. We aimed for 
developing dual FTase/GGTase-I inhibitors by a strategy based on the 
simultaneous recognition of the active sites and the common acidic exterior 
surface on alpha-subunit of FTase/GGTase-I. We designed and synthesized a 
series of the hybrid compounds by the combination of modules that consist of K-
Ras4B C-terminus tetrapeptide CVIM and a gallate derivative bearing multiple 
amino groups, respectively. A fluorescence enzyme inhibition assay using dansyl 
labeled-GCVIS showed that the one of the compounds showed higher inhibition 
activity for FTase than CVIM. In addition, when K6SK(Dans)TKCVIM was used 
as the substrate, a compound in which the number of amino group was 
increased was also proved to be remarkably potent against both FTase and 
GGTase-I with an Ki of 5 and 345 nM respectively.  
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Sulfone-containing trisubstituted cyclohexanes as potent CC chemokine 
receptor 2 (CCR2) antagonists  



Robert J. Cherney1, Ruowei Mo1, Dayton T. Meyer1, Yvonne C. Lo1, Gengjie 
Yang1, Persymphonie B. Miller1, Peggy A. Scherle1, Qihong Zhao1, Sandhya 
Mandlekar1, Mary Ellen Cvijic1, Andrew J. Tebben1, Percy H. Carter1, Joel C 
Barrish2, and Carl P. Decicco1. (1) Bristol-Myers Squibb Company, Research & 
Development, P.O. Box 4000, Princeton, NJ 08543-4000, (2) Bristol-Myers 
Squibb Company, Research & Development, P. O. Box 4000, Princeton, NJ 
08543-4000  

Chemokines are endogenous proteins that assist in the activation and migration 
of leukocytes. In many autoimmune and inflammatory conditions, high levels of 
chemokines have been detected and are associated with the uncontrolled 
delivery of inflammatory cells into the tissues and joints. Chemokines elicit a 
functional response via binding to specific cell surface chemokine receptors, 
which are members of the G-protein-coupled receptor family. We have been 
interested in the chemokine, monocyte chemoattractant protein-1 (MCP-1 or 
CCL2), and its corresponding receptor CC chemokine receptor 2 (CCR2). 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 sulfone-
containing trisubstituted cyclohexanes as novel and potent CCR2 antagonists.  
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Ethnobotanical and bioinformatic bombination for leads discovery: 
Application to phospholipase A2 inhibitors  

Trina Colman-Saizarbitoria1, trinaco@cantv.net, Angel Amesty1, 
amesty@ula.ve, Carlos Ciangherotti2, Maider Varela3, Anita Israel4, and Mary 
Cordero de Troconis5, m_troconis@hotmail.com. (1) Laboratorio de Modelaje 
Molecular, Universidad Central de Venezuela, Facultad de Farmacia. 
Universidad. Central de Venezuela. Apartado 40109 Caracas, Venezuela, 
Caracas 1049-A, Venezuela, Fax: 58-212-6052707, (2) Laboratorio de Modelaje 
Molecular Dr. José Luis Andrade. Facultad de Farmacia. Universidad. Central de 
Venezuela. Apartado 40109, Universidad Central de Venezuela, Caracas, 
Venezuela, (3) Pharmacology Department, Universidad Central de Venezuela, 
Facultad de Farmacia. Universidad. Central de Venezuela. Apartado 40109 
Caracas, Venezuela, Caracs, Venezuela, (4) Pharmacology Department, 
Universidad Central de Venezuela, Facultad de Farmacia. Universidad. Central 
de Venezuela. Apartado 40109 Caracas, Venezuela, Caracas, Venezuela, (5) 
Laboratorio de Modelaje Molecular Dr. José Luis Andrade. Facultad de 
Farmacia. Universidad. Central de Venezuela. Apartado 40109, Universidad 
Central de Venezuela, Caracas 1049-A, Venezuela  

In this study we applied molecular modeling on twelve natural triterpenes 
(ursane, oleanane and lupane type). It is well known that phospholipase A2 is a 



target implicated in the pro-inflammatory process Hnps PLA2 (PDB=1POE) was 
used for the automated docking. Phytochemistry study allowed the identification 
of several triterpenes with anti-inflammatory properties. Analysis done to the 
triterpenes revealed: i) similar frontier orbital locations, ii) common 10 ± 1.7 Å 
distance between the oxygenated functional groups located at opposite edges of 
the rigid hydrocarbon skeleton, iii) bioactive orientation and conformation, iv) 
correlations among some molecular descriptors and anti-inflammatory properties. 
Furthermore, the scores for free energy levels (DG0 Kcal/mol) in the molecular 
docking to hnps PLA2 of the triterpenes in study could explain existing relative 
anti-inflammatory potency.  

Acknowledgments: CDCH: 06.06.6994-2007.  
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Substitution of all isoprene units in FPP by aryl groups yield analogs 
transferable by protein farnesyltransferase  

Thangaiah Subramanian1, sthan2@email.uky.edu, June Pais2, Suxia Liu1, Jerry 
M. Troutman1, Karunai Leela Subramanian1, Carol A. Fierke3, fierke@umich.edu, 
Douglas A. Andres4, and H. Peter Spielmann5, hps@uky.edu. (1) Department of 
Molecular and Cellular Biochemistry, University of Kentucky, Lexington, KY 
40536-0509, Fax: 859-257-8940, (2) Department of Chemistry and Biological 
Chemistry, University of Michigan, 930 North University Avenue, Ann Arbor, MI 
48109-1055, (3) Department of Chemistry, University of Michigan, 930 North 
University Avenue, Ann Arbor, MI 48109-1055, (4) Department of Biochemistry 
and Kentucky Center for Structural Biology, University of Kentucky, Lexington, 
KY, (5) Department of Molecular and Cellular Biochemistry, Department of 
Chemistry, & Kentucky Center for Structural Biology, University of Kentucky, 
Lexington, KY 40536-0509  

Protein farnesyltransferase (FTase) catalyzes the attachment of the C15- 
isoprenoid from farnesyl diphosphate (FPP) to numerous proteins involved in 
signal transduction, including the oncoprotein Ras. Previously, we reported 
FTase-transferable H-Ras prenyl function inhibitors (PFIs). Here, we describe a 
library of FPP analogues to elucidate details of the FTase reaction mechanism. 
We prepared analogues to study isoprenoid electronic and steric effects on the 
chemical step of farnesylation.  

We have characterized these analogs by both single and multiple turnover kinetic 
experiments. Unexpectedly, the analogues and FPP have comparable chemical 
rates of reaction in single turnover kinetic experiments. However, the FTase 
mechanism rate determining step is product release, not the chemical step. 
Despite nearly identical chemical reaction rates, the product release rates are 



very different for each unnatural FPP analogue tested. The possible explanation 
for the difference in rates and their implications in drug design are discussed.  
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Exploration and optimization of substituted triazolothiadiazines and 
triazolopyridazines as PDE4 inhibitors  

Christopher A. LeClair1, leclairc@mail.nih.gov, Amanda P. Skoumbourdis1, 
Eduard Stefan2, Adrian G. Turjanski3, William Maguire1, Steven A. Titus1, Ruili 
Huang1, Douglas S. Auld1, James Inglese1, Christopher P. Austin1, Stephen W. 
Michnick2, Menghang Xia1, and Craig J. Thomas1. (1) NIH Chemical Genomics 
Center, National Human Genome Research Institute, NIH, 9800 Medical Center 
Drive, MSC 3370, Bethesda, MD 20892-3370, (2) Département de Biochimie, 
Université de Montréal, C.P. 6128, Succursale Centre-Ville, Montréal, QC H3C 
3J7, Canada, (3) Oral and Pharyngeal Cancer Branch, National Institute of 
Dental and Craniofacial Research, NIH, Bethesda, MD 20892  

A quantitative high throughput screen (qHTS) for small molecule modulators of 
CREB proteins identified potent and selective inhibitors of PDE4. PDE4 inhibitors 
have high therapeutic potential in the non-steroidal treatment of asthma, chronic 
obstructive pulmonary disease (COPD), and inflammation. An expansion of SAR 
on a series of 7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine inhibitors, as well as 
introduction of the related [1,2,4]triazolo[4,3-b]pyridazine series of inhibitors are 
presented. When screened across a panel of 21 PDE family members, the most 
potent PDE4 inhibitors exhibited high selectivity for PDE4 isoforms A-D. 
Evaluation of these triazolothiadiazine and triazolopyridazine inhibitors against 
rolipram in the divergent cyclic-nucleotide gated (CNG) ion channel and protein-
fragment complementation (PCA) cell-based assays demonstrated their high 
utility as chemical probes of PDE4 activity. Furthermore, computational studies 
coupled with structure activity analysis indicated phenyl group modifications at 
the C3 position of the 1,2,4-triazole ring system are possible for advanced SAR 
considerations.  
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Use of a metal-binding chelator library toward the development of selective 
metalloenzyme inhibitors  

Melissa T. Miller, melissa-miller@ucsd.edu, Department of Chemistry and 
Biochemistry, University of California, San Diego, 9500 Gilman Drive, Mail Code 
0358, La Jolla, CA 92093-0358, Fax: 858-822-4442, Jennifer Andrene Jacobsen, 
j3jacobs@ucsd.edu, Department of Chemistry and Biochemistry, University of 
California, San Diego, La Jolla, CA 92093-0358, and Seth M. Cohen, 



scohen@ucsd.edu, Department of Chemistry and Biochemistry, University of 
California, San Diego, 9500 Gilman Drive, La Jolla, CA 92093-0358  

The metal-binding group of a small-molecule inhibitor plays an important role in 
its selectivity profile against various metalloenzymes. The fragment based lead 
discovery (FBLD) method simplifies the process of discovering novel potent and 
selective fragments by allowing for the facile screening of a large library of 
compounds. A chelator fragment library was screened in high concentration 
assays against a variety of metalloenzymes. The analysis of any differences 
between and within the studied metalloenzymes will lead to the discovery of 
novel metal-binding groups with optimized affinity and selectivity profiles. New 
chelators inherently provide an expanded diversity of attachment points for 
linkers and backbones. Data on the relative activity of these fragments will lead 
to the creation of full-length inhibitors with increased selectivity and potency.  

 
MEDI 359  

Discovery and development of (S)-2-(8-(methoxycarbonylamino) 
dibenzo[b,d]furan-3-sulfonamido)-3-methylbutanoic acid as potent and 
selective MMP-12 inhibitor for potential treatment of COPD  

Jianchang Li1, jcli@wyeth.com, Wei Li1, weili@wyeth.com, Yuchuan Wu1, 
Junjun Wu2, Rajeev Hotchandani3, Steve Tam4, Paul Morgan5, Kristina 
Cunningham5, Susan Fish5, Franklin Schlerman5, Joel Bard6, Xin Xu7, Samuel 
Goldman8, sgoldman@wyeth.com, Joseph Sypek5, Cara Williams8, Tarek 
Mansour9, Fabio Rabcati10, Stefania Vallses10, and Luca Raveglia10. (1) 
Chemical and Screening Sciences, Wyeth Research, 200 CambridgePark Drive, 
Cambridge, MA 02140, (2) Chemical and Screening Sciences, Wyeth Research, 
200 Cambridge Park Drive, Cambridge, MA 02140, (3) Department of Chemical 
and Screening Sciences, Wyeth, 200 CambridgePark Drive, Cambridge, MA 
02140, (4) Chemical Science, Wyeth Research, 200 Cambridge Park Drive, 
Cambridge, MA 02140, (5) Inflammation, Wyeth Research, Wyeth Research, 200 
CambridgePark Drive, Cambridge, MA 02140, (6) Chemical Science, Wyeth 
Research, 200 CambridgePark Drive, Cambridge, MA 02140, (7) Drug Safety 
and Metabolism, Wyeth Research, One Burtt Road, Andover, MA 01810, (8) 
Department of Inflammation, Wyeth Research, 200 CambridgePark Drive, 
Cambridge, MA 02140, (9) Chemical Sciences, Discovery Medicinal Chemistry, 
Wyeth Research, 401 N. Middletown Road, Pearl River, NY 10965, (10) NiKem 
Research S.r.I, Via Zambeletti, 25, Baranzate, Italy  

Chronic Obstructive Pulmonary Disease (COPD) is chronic lung disease with an 
irreversible progressive development of airflow limitation. Matrix metalloprotease 
12 (MMPs) have been characterized to be the major proteolytic enzymes to 
induce airway remodeling, destruction of elastin and the aberrant remodeling of 
damaged alveoli in COPD and asthma. We now report MMP408, a potent and 



selective MMP-12 inhibitor that has good physical properties and bioavailability. 
The compound blocks rhMMP-12-induced mouse lung inflammation in 
pharmacological studies, and was advanced for further development for the 
treatment of COPD.  
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Structural correlations between TNF-alpha inhibition and Alpha-1 acid 
glycoprotein binding of Thalidomide analogs using molecular modeling  

Tony James1, tony.james@smail.astate.edu, Brittany L. Bailey2, 
brittany.bailey@smail.astate.edu, Kayla Watkins1, 
kayla.watkins@smail.astate.edu, Christopher Saito3, 
christopher.saito@smail.astate.edu, Jessica Lack1, 
jessica.lack@smail.astate.edu, James Shelton1, 
james.shelton@smail.astate.edu, Ebony Love1, ebony.love@smail.astate.edu, 
Earl Benjamin III1, earlbenjamin@astate.edu, and Ellis Benjamin1. (1) The 
Applied Molecular & Synthetic Lab: Department of Chemistry and Physics, 
Arkansas State University, PO Box 419, State Univerisity, AR 72467, (2) The 
Applied Molecular & Synthetic Lab: Department of Biology, Arkansas State 
University, PO Box 419, State Univerisity, AR 72467, (3) The Applied Molecular 
& Synthetic Lab: Department of Chemistry and Physics, Arkansas State 
University, PO Box 419, State University, AR 72467  

Thalidomide and its derivatives have been shown to inhibit Tumor necrosis factor 
alpha (TNF-alpha) production, although the mechanism of action is unknown. 
However, recent studies using photoaffinity labeling of thalidomide have shown 
that thalidomide binds to alpha-1 acid glycoprotein. By using molecular modeling 
and bioinformatics techniques we have constructed a correlation plot, which 
compares pharmo-chemical inhibitory activity of TNF-alpha to docking energies 
of specific thalidomide derivatives to Alpha-1 acid glycoprotein. Our studies have 
identified specific modifications which are found to lower concentrations of TNF-
alpha with the improved binding of the thalidomide derivatives (E-Force). This 
suggests that the binding strength of the thalidomide derivative to Alpha-1 acid 
glycoprotein has a direct correlation to TNF-alpha inhibition. The potential of 
thalidomide as an immune-modulating agent and understanding its mechanism 
of action will allow thalidomide to be used as treatment for a host of immune-
pathological disorders. It will also yield a better understanding of the adaptive 
immune response communication and regulation.  
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Aminopyridine N-oxides as potent and orally bioavailable inhibitors of p38 
MAP kinase: Design, synthesis, SAR, and in vivo anti-inflammatory activity  



Wenceslao Lumeras1, wenceslao.lumeras@almirall.com, Francisco Caturla1, 
Laura Vidal1, Cristina Esteve1, Bernat Vidal1, Cristina Balagué2, Adelina 
Orellana2, Núria Godessart2, María Domínguez3, Ramón Roca4, and Josep M. 
Huerta4. (1) Department of Medicinal Chemistry, Laboratorios Almirall S.A, Ctra. 
Laureà Miró 408, E-08980 Sant Feliu de Llobregat, Barcelona, Spain, Fax: +34-
933-128-635, (2) Department of Biology, Laboratorios Almirall S.A, (3) 
Department of ADME, Laboratorios Almirall S.A, (4) Department of 
Computational and Structural Drug Discovery, Laboratorios Almirall S.A  

The p38α mitogen-activated protein (MAP) kinase is an intracellular 
serine/threonine kinase that is activated by a range of environmental stimuli. The 
pathophysiological consequence of excessive production of TNFα and IL-1β is 
thought to be significant mediation of the progression of many inflammatory 
diseases such as rheumatoid arthritis, psoriasis and inflammatory bowel disease. 
In this poster, a novel series of aminopyridine N-oxides were designed, 
synthesized and tested for their ability to inhibit p38α MAP kinase. Some of these 
compounds showed a significant reduction in the LPS-induced TNFα production 
in human whole blood. Compound 1 was identified as a potent and selective 
p38α inhibitor with an appropriate balance between potency and 
pharmacokinetics. In vivo efficacy of 1 was demonstrated in reducing TNFα 
levels in an acute murine model of inflammation. The oral efficacy of 1 was 
further demonstrated in a chronic model of adjuvant arthritis in rats with 
established disease (ED50=4.5 mg/kg).  
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Synthesis of carbon-11 labeled 4-(phenylamino)-pyrrolo[2,1-f][1,2,4]triazine 
derivatives as new PET tracers for imaging of p38α mitogen-activited 
protein kinase  

Min Wang1, wang1@iupui.edu, Mingzhang Gao1, migao@iupui.edu, Gary D. 
Hutchins2, and Qi-Huang Zheng1, qzheng@iupui.edu. (1) Department of 
Radiology, Indiana University School of Medicine, 1345 West 16th Street, L3-
202, Indianapolis, IN 46202, Fax: 317-278-9711, (2) Department of Radiology, 
Indiana University School of Medicine, 1345 West 16th Street, L-3 Room 202, 
Indianapolis, IN 46202-2111  

p38 Mitogen-activited protein kinase (MAPK) has emerged as an attractive target 
for the development of chemotherapeutic agents to treat rheumatoid arthritis 
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(RA) and other inflammatory disorders including cancers. p38, a serine threonine 
kinase consists of 4 isoforms (α, β, γ, and δ), and p38α is believed to be involved 
in inflammation. Recently a novel series of 4-(phenylamino)-pyrrolo[2,1-
f][1,2,4]triazine derivatives have been developed as potent p38α MAPK 
inhibitors. Here we present the design and synthesis of new carbon-11 labeled 4-
(phenylamino)-pyrrolo[2,1-f][1,2,4]triazine derivatives as radiotracers for 
biomedical imaging technique positron emission tomography (PET) to image 
MAPK enzyme. Unlabeled 4-(phenylamino)-pyrrolo[2,1-f][1,2,4]triazine 
derivatives (precursors and standards) were synthesized from methyl crotonate 
in multiple steps with moderate to excellent yields. The target tracers [11C]methyl 
4-(2-methyl-5-(methoxycarbamoyl)phenylamino)-5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-carboxylate and [11C]methyl 4-(2-methyl-5-
(ethoxycarbamoyl)phenylamino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxylate were prepared from their corresponding precursors 4-(2-methyl-5-
(methoxycarbamoyl)phenylamino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxylic acid and 4-(2-methyl-5-(ethoxycarbamoyl)phenylamino)-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid with [11C]CH3OTf under basic 
condition through O-[11C]methylation and isolated by solid-phase extraction 
(SPE) method in 50-60% radiochemical yields.  
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Discovery of novel pyrrolo [3,2-d] pyrimidine derivatives as PI3-kinase 
inhibitors  

Zecheng Chen1, chenz1@wyeth.com, Aranapakam M. Venkatesan2, Christoph 
M. Dehndardt1, Semiramis Ayral-Kaloustian1, Tarek Mansour1, Natasja 
Brooijmans3, Robert Mallon4, Irwin Hollander5, and Ker Yu4. (1) Chemical 
Sciences, Discovery Medicinal Chemistry, Wyeth Research, 401 N. Middletown 
Road, Pearl River, NY 10965, Fax: 845-602-5561, (2) Chemical Sciences, 
Discovery Medicinal Chemistry, Wyeth Research, 401 N. Middletown Rd, Pearl 
River, NY 10965, (3) Chemical Sciences, Department of Structural Biology & 
Computational Chemistry, Wyeth Research, 401 N. Middletown Road, Pearl 
River, NY 10965, (4) Oncology Research, Wyeth Research, 401 N. Middletown 
Road, Pearl River, NY 10965, (5) Oncology Research, Wyeth Research, 401 N. 
Middletown Rd., Pearl River, NY 10965  

Phosphatidylinositol-3-kinases (PI3K) are lipid kinases that mediate cell signaling 
pathways controlling growth, proliferation, survival and motility. There is 
significant evidence suggesting that deregulation of the PI3K/Akt pathway is 
important in tumor progression, by mechanisms including loss of function of the 
tumor suppressor PTEN (the phosphatase that counteracts PI3K), and high 
frequency of mutation of the PI3K p110&alpha isoform in human malignancies. 
Hence the goal of this project is to discover small molecule inhibitors of PI3K, 
which might have significant therapeutic potential for the treatment of cancer. 



Starting from the exploratory lead 1 (an imidazolopyrimidine), a series of 
pyrrolopyrimidine inhibitors were designed and synthesized based on molecular 
modeling. Compound 2, a 5H-pyrrolo[3,2-d]pyrimidine, is a potent PI3K-&alpha 
inhibitor (IC50 = 21 nM) which is selective versus other PIKK (PI3K-related 
kinase) enzymes, such as mTOR (IC50 = 3600 nM) and PI3K-&gamma (IC50 = 
1121 nM) . The SAR, in vitro activities, and pharmacokinetic properties of this 
series of compounds will be discussed.  
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Novel benzimidazole inhibitors of the MEK-5/ERK-5 signaling cascade  

Ishveen Chopra1, choprai@duq.edu, Erika Allen2, Patrick T. Flaherty1, 
flahertyp@duq.edu, and Jane Cavanaugh2. (1) Department of Medicinal 
Chemistry, School of Pharmacy, Duquesne University, 410A Mellon Hall, 600 
Forbes Ave., Pittsburgh, PA 15282, (2) Department of Pharmacology, School of 
Pharmacy, Duquesne University, 410A Mellon Hall, 600 Forbes Ave, Pittsburgh, 
PA 15282  

The mitogen-signaling cascade has been the focus of extensive analysis and has 
generated a growing understanding of the sequence of signal transduction 
events that occur from extracellular growth factor binding to cellular responses. 
Although the cascade involving MEK 1, 2, and 3 have been characterized, the 
sequence of events that result in MEK-5 phosphorylation of ERK-5 are less well 
characterized. Selective up-regulation of MEK-5 in prostate, bladder, and breast 
cancers encouraged us to identify novel scaffolds that could selectively inhibit the 
phosphorylation of ERK-5. We will present our identification and early structure-
activity relationship studies on benzimidazole-based inhibitors of the 
phosphorylation of ERK-5.  
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Design, synthesis, and testing of 4-substituted benzimidazole analogs as 
CDK5/p25 inhibitors  

Prashi Jain1, jainp@duq.edu, Ishveen Chopra1, choprai@duq.edu, Shuyan Yi1, 
Patrick T. Flaherty1, flahertyp@duq.edu, and Jeffry D. Madura2. (1) Department 
of Medicinal Chemistry, School of Pharmacy, Duquesne University, 410A Mellon 
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Hall, 600 Forbes Ave., Pittsburgh, PA 15282, (2) Department of Chemistry and 
Biochemistry, Center for Computational Sciences, Duquesne University, 600 
Forbes Avenue, Pittsburgh, PA 15282  

The deposition of neruofibrilary tangles (NFT's) and formation of Amyloid plaques 
(AΒ) are two hallmarks of Alzheimer's disease (AD). Cyclin-dependent kinase 5 
(CDK5), a proline directed serine/ threonine protein kinase has been implicated 
in hyperphosphorylateion of tau, the major protein contained in NFT's. 4-Benzyl-
6-substituted1-isopropylbenzimidazoles have been presented as CDK5/p25 
inhibitors previously. Examination of the influence of 4-substitution on the 
observed inhibition of CDK5/p25 and selectivity against other kinases has 
generated a new series of 4, 6-disubstituted benzimidazoles. The molecular 
modeling, design, synthesis, and in vitro activity of these compounds will be 
presented.  
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Design and synthesis of 7-(3,4,5-trimethoxybenzyl)-N4-substituted phenyl-
5H-pyrrolo[3,2-d]pyrimidine-2,4-diamines as receptor tyrosine kinase 
inhibitors  

Aleem Gangjee1, gangjee@duq.edu, Roheeth K Pavana1, and Michael A Ihnat2. 
(1) Division of Medicinal Chemistry, Graduate School of Pharmaceutical 
Sciences, Duquesne University, 600 Forbes Ave., Pittsburgh, PA 15282, Fax: 
412-396-5593, (2) Department of Cell Biology, The University of Oklahoma 
Health Science Center, Oklahoma City, OK 73104  

Angiogenesis, which is the process of formation of new blood vessels from 
existing vasculature plays a key role in tumor growth and metastasis. Receptor 
tyrosine kinases (RTKs) have been identified to play a crucial role in cellular 
signaling cascades that regulate growth, differentiation and proliferation of cells. 
Tumor growth suppression by inhibiting blood supply via inhibition of 
angiogenesis is a well validated concept. The importance of designing single 
agents targeting multiple RTKs is widely recognized. Using a general 
pharmacophore model developed by Gangjee et al. we have designed and 
synthesized seven 7-(3,4,5-trimethoxybenzyl)-N4-substituted phenyl-5H-
pyrrolo[3,2-d]pyrimidine-2,4-diamines for evaluation of RTK inhibitory activity and 
antiangiogenic activity. The design, synthesis and biological activities of these 
analogs will be presented.  
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Identification of a new motif for linkage of a solubilizing tail to 3-pyridine 
carbonitrile inhibitors of PKC-theta  



Niala Bhagirath1, bhagirn@wyeth.com, Agnes Brennan2, Natasja Brooijmans3, 
Julie Lee2, L. Nathan Tumey4, tumeyn@wyeth.com, Xiaoke Yang2, Divya 
Chaudhary2, and Diane H. Boschelli5. (1) Chemical Sciences, Wyeth Research, 
401 N Middletown Road, Pearl River, NY 10965, (2) Inflammation, Wyeth 
Research, 200 Cambridge Park Drive, Cambridge, MA 02140, (3) Chemical 
Sciences, Department of Structural Biology & Computational Chemistry, Wyeth 
Research, 401 N. Middletown Road, Pearl River, NY 10965, (4) Chemical 
Sciences, Wyeth Research, 401 N. Middletown Rd., Pearl River, NY 10965, (5) 
Chemical Sciences, Wyeth Research, 401N. Middletown Road, Pearl River, NY 
10965  

Protein Kinase C theta (PKCθ) is a serine/threonine kinase that plays an 
important role in T-cell activation. PKCθ knockout mice show diminished 
responses in various T-cell mediated disease models. Inhibitors of PKCθ may 
therefore have therapeutic potential in treatment of inflammatory and 
autoimmune diseases. We earlier reported that 3-pyridine carbonitriles with a 
phenyl group at C-5 were potent inhibitors of PKCθ. A new non-aromatic linker 
has been developed and serves to anchor the solubilizing amine tails to the 3-
pyridine carbonitrile core. The synthetic methodology and SAR of this new class 
of PKCθ inhibitors will be discussed.  
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Discovery and optimization of 2,4-diamino-pyrrolotriazine IGF-1R kinase 
inhibitors  

Harold Mastalerz1, Harold.Mastalerz@bms.com, Guifen Zhang1, Walter 
Johnson2, Mark D. Wittman3, Joan Carboni4, Ann Greer5, Aixin Li4, Warren 
Hurlburt4, Zheng Yang6, Francis Y. Lee7, Ricardo Attar8, Praveen Balimane9, 
Lorell Discenza9, Marco Gottardis10, David Langley11, Arvind Mathur12, John 
Sack13, George L. Trainor14, and D. Vyas1. (1) Pharmaceutical Research 
Institute, Bristol-Myers Squibb, 5 Research Parkway, Wallingford, CT 06492, (2) 
Bristol-Myers Squibb Pharmaceutical Research Institute, 5 Research Parkway, 
Wallingford, CT 06492-7660, (3) Pharmaceutical Research Institute, Bristol-
Myers Squibb Co, 5 Research Parkway, Wallingford, CT 06492-7660, (4) 
Oncology Discovery Biology, Bristol-Myers Squibb Co, R and D, Princeton, NJ, 
Rt 206 and Province Line Rd, Princeton, NJ 08543, (5) Bristol-Myers Squibb Co, 
Pharmaceutical Research Institute, Princeton, NJ, Rt 206 and Province Line Rd, 
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Princeton, NJ 08543, (6) Department of Metabolism and Pharmacokinetics, 
Bristol-Myers Squibb Pharmaceutical Research Institute, 5 Research Parkway, 
Wallingford, CT 06492, (7) Preclinical Pharmacology, Bristol Myers Squibb Co, R 
and D, Rt 206 and Province Line Rd, Princeton, NJ 08543, (8) Oncology 
Discovery Biology, Bristol-Myers Squibb Co, R and D, Princeton, NJ, Rt 206 and 
Province Line Rd, Princeton, NJ 08543, (9) PCO, Bristol-Myers Squibb Co, R 
and D, Princeton, NJ, Rt 206 and Province Line Rd, Princeton, NJ 08543, (10) 
Oncology Drug Discovery, Bristol-Myers Squibb Co, Pharmaceutical Research 
Institute, Princeton, NJ, Route 206 and Province Line Rd, Princeton, NJ 08543, 
(11) MMS, Bristol-Myers Squibb Co, R and D, Wallingford, CT, 5 Research 
Parkway, Wallingford, CT 06492-7660, (12) Department of Chemical Synthesis, 
Bristol-Myers Squibb Co, R and D, Princeton, NJ, Rt 206 and Province Line Rd, 
Princeton, NJ 08543, (13) MMS, Bristol-Myers Squibb Co, R and D, Princeton, 
NJ, Rt 206 and Province Line Rd, Princeton, NJ 08543, (14) Pharmaceutical 
Research Institute, Bristol-Myers Squibb Company, P.O. Box 4000, Princeton, 
NJ 08543-4000  

The insulin-like growth factor I receptor (IGF-1R) is an attractive target for the 
treatment of cancers since it has been shown to play important roles in 
tumorigenesis, metastasis and resistance to existing forms of cancer therapy. 
Inhibition of IGF-1R signaling results in the blockade of two important pathways 
for tumor growth, the RAS/Raf/MAP Kinase pathway which is primarily 
responsible for mitogensis, and the PI-3 kinase pathway which has an anti-
apototic role. Monoclonal antibodies that target the extra-cellular binding domain 
of IGF-1R have advanced in the clinic and validated this receptor as a cancer 
treatment target. Several small molecules inhibitors of IGF-1R have recently 
entered clinical trials and also show promise. This presentation describes the 
discovery of a new chemotype, 2,4-diaminopyrrolo[1,2-f][1,2,4]triazines, as IGF-
1R inhibitors. Its evolution from early screening hits and the studies directed at 
the optimization of the two amino substituents for potent and selective target 
inhibition will be described.  
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Discovery by high throughput screening and kinase profiling of optimized 
CDK2 inhibitors as male contraceptive agents  

Rawle Francis1, franc270@umn.edu, Andreas Becker2, 
andreas.becker@moffitt.org, Huijong Han3, Katinka M. Baehr3, Bernhard 
Trinczek2, Ramappa Chakrasali1, Ernst Schonbrunn2, 
Ernst.Schonbrunn@moffitt.org, Derek J. Hook1, Joseph Tash4, jtash@kumc.edu, 
and Gunda I. Georg1, georg239@umn.edu. (1) Department of Medicinal 
Chemistry, Institute of Therapeutics Discovery and Development, University of 
Minesota, Minneapolis, MN 55455, 717 Delaware Street SE, Minneapolis, MN 
55455, (2) H. Lee Moffitt Cancer Center & Research Institute, Tampa, FL 33612, 



(3) Department of Medicinal Chemistry, University of Kansas, Lawrence, KS 
66045, (4) University of Kansas Medical Center, Interdisciplinary center for Male 
Contraceptive Research and Drug Discovery, Kansas City, Kansas City, KS 
66160  

Cyclin-dependent kinases (CDKs) are considered prospective targets for male 
contraceptive agents since spermatogenesis is dependent on high rates of cell 
division. CDK2-deficient male mice were found to be viable and sterile thus 
providing important validation of this target.  

We screened a 103,000-compound collection for inhibitors of human 
CDK2/cyclinA using a fluorescence-based coupled assay system optimized for 
HTS. Hits from the single-concentration primary screen were confirmed by dose-
response which identified inhibitors from different chemical scaffolds with IC50 
values in the low micromolar range.  

A subset from the confirmed hits was identified as potential lead compounds after 
thorough kinetic characterization and co-crystallization studies. Using rational 
design, the lead compound L4 was optimized through multiple analog iterations, 
which greatly improved potency, lowering IC50 values into the nanomolar range. 
Profiling of the most potent L4 analogs against a panel of 48 different kinases 
revealed a high degree of selectivity of these analogs for CDK2.  
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Substituted N-benzyl-indole-2-carboxyllic acids: Selective PPARg 
modulators with in vivo antidiabetic efficacy  

Jeff A. Oplinger1, jeffrey.a.oplinger@gsk.com, Paul K. Spearing1, 
paul.k.spearing@gsk.com, Millard H. Lambert2, Robert Gampe2, Raymond 
Merrihew3, Mike Lewis2, and Joan G. Wilson2. (1) Metabolic Pathways, 
GlaxoSmithKline, 5 Moore Drive, Research Triangle Park, NC 27709, Fax: 919-
315-0430, (2) GlaxoSmithKline, 5 Moore Drive, Research Triangle Park, NC 
27709, (3) GlaxoSmithKline, Five Moore Drive, Research Triangle Park, NC 
27709  

Treatment of type 2 diabetes mellitus patients in the clinic with Thiazolidiones 
(TZD's) has proven effective in lowering plasma levels of glucose and HbA1c. 
Unfortunately, a significant number of patients on TZD therapy also respond 
adversely to drug treatment with weight gain and plasma volume expansion 
contributing to edema. We were interested in developing a Selective Peroxisome 
Proliferator Activator Receptor Gamma Modulator (SPPARMg) compound that 
could provide the desired insulin sensitizing effects of a TZD while mitigating any 
potential adverse side-effects. Utilizing information gleaned from structural 
studies on early lead compounds, we discuss here our efforts in developing the 



SAR of a series of substituted N-benzyl-indole-2-carboxyllic acids as potent, 
effective SPPARMg's for treatment in type 2 diabetes mellitus.  
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Thiourea substituted pyrido[2,3-b]pyrazines as novel selective pan pi3k 
inhibitors.  

Matthias Gerlach1, mgerlach@aezsinc.com, Irene Seipelt2, 
iseipelt@aezsinc.com, Emmanuel Polymeropoulos1, 
epolymeropoulos@aezsinc.com, Gilbert Mueller1, gmueller@aezsinc.com, and 
Eckhard Guenther3. (1) Medicinal Chemistry, Aeterna Zentaris GmbH, 
Weismuellerstrasse 50, Frankfurt/Main 60314, Germany, Fax: 0049-69-42602-
3443, (2) Pharmaceutical Development, Aeterna Zentaris GmbH, 
Weismuellerstrasse 50, Frankfurt/Main 60314, Germany, (3) Alliance 
Management & IP, Aeterna Zentaris GmbH, Weismuellerstrasse 50, 
Frankfurt/Main 60314, Germany  

The inhibition of phosphoinositide 3-kinase (PI3K) acting upstream of Akt, has 
been extensively reported to be valuable in the treatment of cancerous cell 
growth, particularly with regard to the catalytic PI3Ká subunit. A high proportion 
of cell-surface receptors, especially those linked to tyrosine kinases activate the 
class Ia PI3Ks. Among this class of enzymes, only the catalytic subunit of PI3Ká, 
encoded by the PIK3CA oncogene, has been found to be mutant in human 
cancers. Here we present the structure class of pyrido[2,3-b]pyrazines with high 
selectivity for PI3K. The low molecular weight compound class of aryl-substituted 
pyrido[2,3-b]pyrazines is a class of potent dual inhibitors for Erk and PI3K. Our 
recent experimental results clearly indicate, that anilino-substituted pyrido[2,3-
b]pyrazines lack Erk inhibitory potency, but at the same time exhibit high PI3K 
activity. This poster describes the progress from lead structure D-106669 to 
AEZS-126 and backup compounds, which are selective, orally bioavailable 
inhibitors of PI3K with activity values in the low nanomolar range. Presented 
herein are the synthesis, structure-activity relationships, and physicochemical 
data of anilino-substituted pyrido[2,3-b]pyrazines. As a result of our investigations 
we identified AEZS-126 as new development candidate.  
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Discovery, synthesis, and in vivo activity of phenylpiperazine DGAT-1 
inhibitors for the treatment of metabolic syndrome  

Joannes TM. Linders1, jlinders@its.jnj.com, Peter Roevens2, Monique 
Berwaer2, Staf Boeckx2, Jean-Pierre Bongartz2, Herman Borghys2, Christophe 
Buyck2, Erwin Coesemans2, Petr V. Davidenko3, Ron AHJ. Gilissen2, Tom 



Govaerts2, Pieter Haspeslagh2, Brian Hrupka2, Anna Klochkova4, Kristof 
Kolodziejczyk2, Guy Van Lommen2, Jef Peeters2, Katja De Waepenaert2, and 
Gustaaf HM. Willemsens2. (1) Department of Medicinal Chemistry, Research and 
Early Development Europe, Johnson & Johnson Pharmaceutical Research and 
Development, Turnhoutseweg 30, B-2340 Beerse, Belgium, Fax: +32-14605344, 
(2) Research and Early Development Europe, Johnson & Johnson 
Pharmaceutical Research and Development, (3) Department of Chemistry, 
ASINEX Ltd, 20 Geroev Panfilovtzev, building 1, Moscow 125480, Russia, (4) 
ASINEX Ltd  

The deposition of excess triglycerides in adipose tissue, muscle and liver is 
associated with obesity, insulin resistance and non-alcoholic fatty liver disease. 
The last step in the synthesis of triglycerides is catalyzed by the diacylglycerol 
acyltransferase (DGAT) enzymes. Whereas DGAT-2 knockout mice die soon 
after birth due to lipopenia and compromised skin barrier function, DGAT-1 KO 
mice are viable and lean, are resistant to diet-induced obesity, and exhibit 
improved glucose tolerance and insulin sensitivity upon high-fat feeding. This 
suggests that selective inhibition of DGAT-1 would be a feasible therapeutic 
alternative for the treatment of obesity and diabetes. Most DGAT-1 inhibitors 
described in patent and regular literature are substituted carboxylic acids. From 
an HTS of the J&J compound collection, we identified the neutral phenyl 
piperazine urea 1 as a potent DGAT-1 inhibitor. Fast synthesis of analogs 
identified the structural elements which were important for high DGAT-1 
inhibition, resulting in 2 which showed improved cellular (3T3-L1) DGAT-1 
inhibition. After further optimization of physicochemical properties, we identified 
the basic phenylpiperazine urea 3 as a potent and selective DGAT-1 inhibitor 
with acceptable pharmacokinetic properties. The results of in vivo experiments 
with 3 will be reported.  
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2,3-Disubstituted acrylamides as novel glucokinase activators  

Achyutharao Sidduri1, achyutharao.sidduri@roche.com, Wendy L Corbett1, 
Ramakanth Sarabu1, Joseph F. Grippo2, Joseph Grimsby2, Jian Ping Lou1, 
Robert Francis Kester1, Robert_F.Kester@Roche.com, Mark Dvorozniak2, Linda 
Marcus2, and Cheryl Spence2. (1) Discovery Chemistry, Roche Research Center, 
340 Kingsland Street, Nutley, NJ 07110, (2) Metabolic Diseases, Roche 
Research Center, 340 Kingsland Street, Nutley, NJ 07110  
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Type 2 diabetes is a fast growing disease that affects over 150 million people 
worldwide. It is associated with a decreased function of pancreatic ß-cells, 
decreased insulin action and excessive hepatic glucose production. Glucokinase 
(GK) is a hexokinase isozyme that is mainly expressed in pancreatic ß-cells and 
liver and plays a major role in whole body glucose homeostasis. Furthermore, it 
has been shown that loss of function mutations of glucokinase produce a form of 
diabetes known as maturity onset diabetes of the young type 2 (MODY-2). As 
such, it is assumed that the activators of the glucokinase enzyme would be novel 
agents for lowering blood glucose levels in type 2 diabetes patients. During the 
screening of the Hoffmann-La Roche library of 120,000 compounds, we identified 
a unique small molecule (1) that increases the enzymatic activity of glucokinase. 
Exploration of the SAR of this hit led to the identification of the GK activator, 
RO0281675 (2) that has been shown to lower blood glucose levels in rodents 
and humans. As an extension of this work, we have discovered an potent series 
of olefinic analogues 3. For example, the analogue 3, R = methylsulfonyl, R1 = H, 
R2 = cycloheptyl and R3 = 2-thiazole has an SC1.5 of 21 nM and is active in 
rodent models of type 2 diabetes.  
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Design and synthesis of 2-arylbenzoxazoles as potent inhibitors of 
cholesteryl ester transfer protein  

Ramzi F. Sweis1, ramzi_sweis@merck.com, Julianne A. Hunt2, Peter J. 
Sinclair3, Florida Kallashi4, and Dooseop Kim3. (1) Department of Medicinal 
Chemistry, Merck Research Laboratories, R800-C307, P.O. Box 2000, Rahway, 
NJ 07065, (2) Basic Chemistry, Merck Research Laboratories, P.O. Box 2000, 
Rahway, NJ 07065, (3) Department of Medicinal Chemistry, Merck Research 
Laboratories, P.O. Box 2000, Rahway, NJ 07065, (4) Merck and Co. Inc, RY800-
C307, P.O. Box 2000, Rahway, NJ 07065  

The design and evaluation of a class of 2-arylbenzoxazoles as inhibitors of 
cholesteryl ester transfer protein (CETP) is highlighted. Such inhibitors serve as 
promising treatments to elevate levels of atheroprotective high density lipoprotein 
cholesterol (HDLc). The majority of work in this series focused on addressing 
several key off-target liabilities. Through these efforts, a modified scaffold in this 
class of inhibitors was developed which was devoid of such liabilities, and which 
elicited a strong response in our mouse PD model.  
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Development of novel Metformin® derivatives  

Ebony Love1, ebony.love@smail.astate.edu, Brittany L. Bailey2, 
brittany.bailey@smail.astate.edu, Tony James1, tony.james@smail.astate.edu, 
Kayla Watkins1, kayla.watkins@smail.astate.edu, Christopher Saito3, 
christopher.saito@smail.astate.edu, Jessica Lack1, 
jessica.lack@smail.astate.edu, James Shelton1, 
james.shelton@smail.astate.edu, Earl Benjamin III1, earlbenjamin@astate.edu, 
and Ellis Benjamin1. (1) The Applied Molecular & Synthetic Lab: Department of 
Chemistry and Physics, Arkansas State University, PO Box 419, State 
Univerisity, AR 72467, (2) The Applied Molecular & Synthetic Lab: Department of 
Biology, Arkansas State University, PO Box 419, State Univerisity, AR 72467, (3) 
The Applied Molecular & Synthetic Lab: Department of Chemistry and Physics, 
Arkansas State University, PO Box 419, State University, AR 72467  

Type II diabetes is a series of conditions that affects millions of people worldwide 
increasing. Current medical treatment has reduced long term effects brought on 
by type I diabetes; however the side effects of these treatments can also cause 
pathogenic conditions. Metformin is a new class of pre-diabetic/type II medication 
which reduces the level of glucose while maintaining insulin levels unlike other 
classes of drugs. Although Metformin has shown to significantly reduce the 
harmful effects of type II diabetes, its side-effects are severe and include 
diarrhea, nausea, and lactic acidosis. The most severe of these conditions is 
lactic acidosis can be lethal if not quickly treated. To reduce the potential lethal 
side-effects computational studies were conducted to identify a series of new 
drugs with increased oxygen content and synthesized. It is theorized that this 
Metformin derivative will the increase of oxygen, should assist the body in not 
having the buildup of lactic acid without hindering the overall effectiveness of the 
medication.  
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Accurate models of activated monoamine neurotransmitter receptors by in 
silico activation of the β2-adrenergic receptor  

Jose I. Juncosa Jr.1, jjuncosa@purdue.edu, Markus A. Lill2, 
mlill@pharmacy.purdue.edu, and David E. Nichols2, 
drdave@pharmacy.purdue.edu. (1) Department of Medicinal Chemistry and 
Molecular Pharmacology, Purdue University, 575 Stadium Mall Drive, Heine 
Pharmacy Building, West Lafayette, IN 47907-2091, (2) Department of Medicinal 



Chemistry and Molecular Pharmacology, Purdue University, 575 Stadium Mall 
Drive, West Lafayette, IN 47907-2091  

Previous molecular modeling studies of dopamine and serotonin receptor 
agonists docked into their receptors have produced mixed results, due mainly to 
the use of homology models based on the crystal structure of inactive bovine 
rhodopsin. With the recently published structure of the more closely related β2-
adrenergic receptor, we have been developing an in silico-activated model of this 
GPCR based on Molecular Dynamics simulations of the membrane-bound and 
solvated protein. From this system, improved homology models have been 
created that appear more suitable for the study of agonist properties, including 
free energy of binding calculations using the Linear Interaction Energy (LIE) 
method. A better understanding of the subtle details of the activation process, as 
well as the interactions of various agonists with these monoamine 
neurotransmitter receptors, will lead to new insights into the basis of their action, 
laying the groundwork for the design of more efficacious ligands with potential 
therapeutic applications.  
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QSAR-guided synthesis of chalcone-like P-glycoprotein inhibitors.  

Gerda Brunhofer1, gerda.brunhofer@univie.ac.at, Ishrat Jabeen1, 
ishrat.jabeen@univie.ac.at, Zahida Parveen2, zahi.uaar@gmail.com, Peter 
Chiba2, peter.chiba@meduniwien.ac.at, Thomas Erker1, 
thomas.erker@univie.ac.at, and Gerhard F. Ecker1, 
gerhard.f.ecker@univie.ac.at. (1) Department of Medicinal Chemistry, University 
of Vienna, Althanstrasse 14, A-1090 Vienna, Austria, Fax: 431-4277-9551, (2) 
Institute of Medical Chemistry, Medical University of Vienna, Waehringer Strasse 
10, Vienna A-1090, Austria  

Aim of the present study was the synthesis of chalcone-like compounds as P-
glycoprotein (P-gp) inhibitors. A set of 20 chalcone derivatives was synthesised 
by base-catalysed Aldol condensation. Their pharmacological activity on P-gp 
was evaluated and showed EC50 values within the range of low nM to upper μM. 
Based on this data set both 2D-QSAR and 3D-QSAR models were generated. 
2D-QSAR models exhibit good predictive capacity in leave one out, leave 10 % 
out and leave 20 % out cross-validation runs with R2 values up to 0.68 showing 
number of rotable bonds and logP as the main influencing descriptors. Results of 
a GRIND-based 3D-QSAR study revealed that two H-bond acceptors in a 
distance of 7.6 – 8.0 Å are beneficial for high activity. Based on these results new 
derivatives were synthesised and pharmacologically tested.  

Financial support provided by the Austrian Science Fund, grant # F3502 and 
3509.  
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Comparison of 30 logP calculation methods on public and proprietary 
datasets with more than 96,000 compounds  

Igor V. Tetko, itetko@vcclab.org, Helmholtz Zentrum Muenchen German 
Research Center for Environmental Health, Institute of Bioinformatics and 
Systems Biology, Ingolstaedter Landstrasse 1, Neuherberg D-85764, Germany, 
Claude Ostermann, Nycomed GmbH, Byk-Gulden-Str. 2, Konstanz D-78467, 
Germany, Raimund Mannhold, Molecular Drug Research Group, Heinrich-Heine-
Universität, Universitätsstraße 1, Düsseldorf D-40225, Germany, and Gennadiy 
Poda, Gennadiy.I.Poda@pfizer.com, Structural & Computational Chemistry, 
Pfizer Global R & D, 700 Chesterfield Parkway West, Mail Zone BB4G, 
Chesterfield, MO 63017  

We compared the predictive power of representative methods to calculate the 
octanol-water partition coefficient, logP, for public (N=266) and in house datasets 
comprising N=882 and N=95809 molecules from Nycomed and Pfizer, 
respectively. A total of 30 and 18 methods were tested on public and industrial 
datasets, respectively. The majority of analyzed methods produced reasonable 
results for the public dataset but only seven methods were successful on both in 
house datasets. We proposed a simple equation based on the number of carbon 
atoms, NC, and the number of hetero-atoms, NHET, as a baseline for logP 
prediction: logP = 1.46(±0.02) + 0.11(±0.001)NC - 0.11(±0.001)NHET. 
Surprisingly, this simple equation outperformed a large number of programs 
benchmarked in our study. The understanding of limitations of existing methods 
and estimation of the accuracy of predictions was shown as a useful tool to 
identify subsets of molecules with considerably higher predicted accuracy 
compared to the average results.  
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Structure-based molecular modeling-guided study of the mechanism of 
allosteric inhibition of human transglutaminase 2 (TG2) by thieno[2,3-
d]pyrimidin-4-one acylhydrazide derivatives  

Nikhil Khadtare1, nkhadtare@gmail.com, Pallav D. Patel2, 
pallav.patel06@stjohns.edu, Robert Mangione3, mangionr@stjohns.edu, and 
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Sciences, College of Pharmacy, St. John's University, 8000 Utopia Parkway, 
Jamaica, NY 11439, (2) Department of Pharmaceutical Sciences, College of 
Pharmacy & Allied Health Professions, St. John's University, 8000 Utopia 
Parkway, Jamaica, NY 11439, (3) Department of Clinical Pharmacy Practice, 



College of Pharmacy, St. John's University, 8000 Utopia Parkway, Jamaica, NY 
11439  

Human Transglutaminase (TG2) is a Ca+2–dependent acyltransferase catalyzing 
the transamidation and deamidation of glutamine residues in peptides and known 
to be involved in the pathogenesis of gluten-induced celiac disease. Several 
thieno[2,3-d]pyrimidin-4-one acylhydrazide derivatives with potential allosteric 
inhibitory action on TG2 have been developed but their binding sites on TG2 
remain to be determined. TG2 exists in both an inactive, GDP-bound, closed 
conformation form (PDB ID: 1KV3), and an active, open conformation form (PDB 
ID: 2Q3Z). To elucidate the binding sites of thieno[2,3-d]pyrimidin-4-one 
acylhydrazide compounds on TG2, the extra-precision glide docking method was 
applied. Among the binding sites investigated were the GDP site, the active site, 
the allosteric sites, and the Ca+2 binding site for the inhibitors under evaluation. 
The details of these studies will be discussed in the poster.  

 
MEDI 381  

Computational evaluation of Triclosan® derivatives.  

Earl Benjamin III1, earlbenjamin@astate.edu, Tony James1, 
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brittany.bailey@smail.astate.edu, Kayla Watkins1, 
kayla.watkins@smail.astate.edu, James Shelton1, 
james.shelton@smail.astate.edu, Christopher Saito3, 
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jessica.lack@smail.astate.edu, Ebony Love1, ebony.love@smail.astate.edu, and 
Ellis Benjamin1. (1) The Applied Molecular & Synthetic Lab: Department of 
Chemistry and Physics, Arkansas State University, PO Box 419, State 
Univerisity, AR 72467, Fax: 870-972-3089, (2) The Applied Molecular & Synthetic 
Lab: Department of Biology, Arkansas State University, PO Box 419, State 
Univerisity, AR 72467, (3) The Applied Molecular & Synthetic Lab: Department of 
Chemistry and Physics, Arkansas State University, PO Box 419, State University, 
AR 72467  

The development of drug resistances by pathogenic microbes such as Methicillin 
Resistant Staphylococcus aureus (MRSA) is an ever increasing concern to the 
medical community. Advances in pharmaceutical has produced antimicrobial 
agents such Triclosan, which is placed into everything from commercial soaps to 
mouthwash. Although Triclosan is greatly effective for the disinfection of these 
pathogenic microbes, several concerns have been raised about the development 
of resistance to Triclosan. The focus of this project is to computationally evaluate 
a series of 30 different Triclosan derivatives using ligands including: amino acids, 
carbon chains, aromatic rings, and bicyclic structures in order to reduce the 
development of drug resistances. The derivatives were evaluated using chemical 



properties such as partition coefficient and binding energy to the enoyl-acyl 
carrier reductase enzyme. The results suggested that aromatic rings slightly 
reduced binding efficiency, whereas, saturated carbon chains enhance binding 
energy.  
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In silico predictive ADME models for aqueous solubility and inhibition of P-
glycoprotein  

Tiago L. Moda, tiagomoda@ursa.ifsc.usp.br, Alexandre E. Carrara, Andre 
Camara, and Adriano D. Andricopulo, aandrico@ifsc.usp.br, Medicinal and 
Computational Chemistry Laboratory, Center for Structural Molecular 
Biotechnology, University of Sao Paulo, Institute of Physics, PO Box 369, Av. 
Trabalhador Sao Carlense, 400, Sao Carlos-SP 13566-970, Brazil, Fax: 55-16-
3373-9881  

Drug discovery and development is a lengthy, complex and expensive process. 
Nowadays, a combination of modern technologies and innovative strategies is 
increasing the demand for new compounds that need to be screened in a wide 
range of biological assays. New chemical entities expected to advance into 
clinical trials should have an ideal balance of pharmacokinetic properties: 
absorption, distribution, metabolism, and excretion (ADME). In this context, it is 
very important to know the pharmacokinetic profile of compounds under 
biological investigation. Important advances in methodologies employed to 
evaluate pharmacokinetic properties have been realized and successfully 
integrated in early stages of drug discovery. In silico methods have emerged as a 
powerful strategy for the prediction of human pharmacokinetics. In the present 
work, we have organized large data sets of hundreds of structurally diverse 
molecules with known aqueous solubility and affinity for P-glycoprotein (P-gp), 
both with high influence on ADME properties, and used the data to create 
predictive models, employing the hologram QSAR (HQSAR) and VolSurf 
methods. Significant statistical QSAR models were obtained with high internal 
and external consistency, presenting good predictive ability for new molecules 
not included in the training sets. The final predictive QSAR models should be 
useful for the design of new drug candidates having improved ADME properties. 
The results of modeling these data sets will be presented.  
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Discovery and SAR of 3-amidequinolines as liver X receptor (LXR) agonists 
with binding selectivity for LXRbeta  
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Pharmaceuticals, 500 Arcola Road, Collegeville, PA 19426, (2) Chemical & 
Screening Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, 
(3) Chemical and Screening Sciences, Wyeth Research, 500 Arcola Rd, 
Collegeville, PA 19426, (4) Chemical Sciences, Wyeth Research, 500 Arcola 
Rd., Collegeville, PA 19426, (5) Department of Cardiovascular and Metabolic 
Diseases, Wyeth Pharmaceuticals, 500 Arcola Road, Collegeville, PA 19426, (6) 
Department of Cardiovascular and Metabolic Diseases, Wyeth Research, 500 
Arcola Road, Collegeville, PA 19426, (7) Drug Metabolism, Wyeth Research, 500 
Arcola Rd, Collegeville, PA 19426, (8) Karo Bio AB, SE-141 57, Huddinge, 
Sweden, (9) Chemical Sciences, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426  

Liver X receptors (LXRalpha and LXRbeta) 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 in 
the treatment of atherosclerosis which is one of the leading health concerns in 
the United States. We previously identified an orally active quinoline acteic acid 
(WAY-254011) as a potent LXR agonist in murine models of atherosclerosis, 
however, it also cased the undesired activation of triglyceride (TG) synthesis in 
the hamster model. This may be due to the potent LXRalpha full agonist activity 
of WAY-254011. We therefore sought compounds with less LXRalpha potency 
and/or efficacy but good LXRbeta potency and efficacy that still had ABCA1 
upregulation in macrophage and weak activity with regard to TG accumulation in 
vitro and in vivo. Also, WAY-254011 had considerable PPAR activity which 
needed to be removed. In an effort to develop LXRbeta-selective modulators, we 
prepared a series of substituted quinolines in which the acetic acid of WAY-
254011 was replaced by sulfone and the 3-benzyl was replaced by an amide 
functionality. The synthesis, SAR and biological activity of 3-amide based 
quinolines designed to be LXRbeta-selective modulators will be described.  
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Substituted 6-vinyl-1,4-dihydro-benzo[d][1,3]oxazine-2-ones as modulators 
of the progesterone receptor  

Thomas J. Commons1, commonT@wyeth.com, Douglas J. Jenkins1, Eugene J. 
Trybulski1, Andrew Fensome1, Jeff Cohen2, Yuan Zhu2, Zhiming Zhang2, 



Matthew R. Yudt2, and Richard C. Winneker2. (1) Chemical Sciences, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426, Fax: 484-865-9399, (2) 
Musculoskeletal Therapies, Wyeth Research, 500 Arcola Road, Collegeville, PA 
19426  

The progesterone receptor (PR) is a member of the intracellular superfamily of 
ligand dependent transcription factors. Progesterone, the endogenous ligand, 
plays an important role in female reproduction. Both steroidal agonists and 
antagonists have found clinical use in reproductive health care; however, these 
classes of compounds can produce unwanted side effects due to their interaction 
with other steroidal receptors. The need for selective non-steroidal modulators of 
PR has led to the investigation of a number of unique series as PR agonists and 
antagonists. One such series of potent and selective PR antagonist are the 6-
aryl-1,4-dihydro-benzo[d][1,3]oxazine-2-ones, represented by structure ( I ). To 
further explore this scaffold a series of vinyl derivatives was prepared in which 
the substituted aryl ring in ( I ) was replaced with a substituted vinyl group. The 
synthesis and SAR leading to ( II ), the most potent PR antagonist in the series, 
will be presented.  
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Synthesis and structure activity relationship of quinoline based amine 
derivatives as liver X receptors (LXRs) modulators  

James W. Jetter1, Ronald C. Bernotas2, Baihua Hu3, John W. Ullrich4, 
ullricj@wyeth.com, Jeremy M. Travins2, travinj@wyeth.com, David H. Kaufman3, 
Ray J. Unwalla2, Jay Wrobel5, Anna Goos-Nilsson6, Anna Wilhelmsson7, Robert 
Morris8, Elanie Quinet9, and Ponnal Nambi9. (1) Chemical Sciences, Wyeth 
Pharmaceuticals, 500 Arcola Rd., Collegeville, PA 19426, Fax: 484.865.9399, (2) 
Chemical Sciences, Wyeth Research, 500 Arcola Rd., Collegeville, PA 19426, 
(3) Chemical Sciences, Wyeth Pharmaceuticals, 500 Arcola Road, Collegeville, 
PA 19426, (4) Chemical & Screening Sciences, Wyeth Research, 500 Arcola 
Road, Collegeville, PA 19426, (5) Chemical Sciences, Wyeth Research, 500 
Arcola Road, Collegeville, PA 19426, (6) Karo Bio AB, Huddinge, Sweden, (7) 
Karo Bio AB, SE-141 57, Huddinge, Sweden, (8) Wayne, PA, (9) Berwyn, PA  

Liver X Receptors (LXRs ) are ligand-activated transcription factors that bind to 
DNA to form heterodimeric complexes with retinoid X receptor (RXR) in cells. 
The two isoforms, LXR-alpha and LXR-betaƒz are members of the nuclear 
hormone receptor super family and are involved in the regulation of cholesterol 
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and lipid metabolism. These two isoforms stimulate the expression of target 
genes in the liver and intestine walls of mammals. In particular LXRs induce the 
expression of several genes involved in lipid metabolism and reverse cholesterol 
transport like ABCA1, ABCG1 and ApoE. Upregulation and / or increasing the 
expression of these genes within the macrophage foam cells can result in 
reversing the atherosclerotic process making LXR an attractive drug target for 
the treatment for atherosclerosis. Currently there are available synthetic LXR pan 
(non-selective) agonists such as T0901317 (Tularik) and GW3965 (GSK). 
However, both drugs lead to undesired activation of plasma triglyceride (TG) 
synthesis in the liver by the upregulation of SREBP-1c and FAS. Since the liver 
contains predominantly LXR-alpha, then LXR-beta selective agents may have 
less impact on TG synthesis. Another benefit of LXR-beta may be its ability to be 
effective in macrophage reverse cholesterol transport. The synthesis, biological 
activity and SAR of benzylamine and side chain amine modified quinolines 
designed as LXR modulators are described herein.  
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Discovery of TAK-385, a thieno[2,3-d]pyrimidine-2,4-dione derivative, as a 
potent and orally bioavailable nonpeptide antagonist of gonadotropin 
releasing hormone (GnRH) receptor  

Miwa Kazuhiro1, Miwa_Kazuhiro@takeda.co.jp, Takenori Hitaka1, Takashi 
Imada2, Satoshi Sasaki2, Mie Yoshimatsu1, Masami Kusaka1, Akira Tanaka2, 
Daisuke Nakata2, Shuichi Furuya2, Satoshi Endo1, and Kazumasa Hamamura1. 
(1) Pharmaceutical Research Division, Takeda Pharmaceutical Company, Ltd, 
17-85, Jusohonmachi 2-chome, Yodogawa-ku, Osaka, Japan, (2) 
Pharmaceutical Research Division, Takeda Pharmaceutical Company, Ltd, 10 
Wadai, Tsukuba, Ibaraki, Japan  

Gonadotropin releasing hormone (GnRH), also known as luteinizing hormone 
releasing hormone (LHRH), plays an important role in the reproductive system. 
Antagonism of the GnRH receptor is utilized as a means to control certain sex 
hormone levels, in both males and females, to potentially manage sex hormone-
dependent diseases, such as prostate cancer and endometriosis. Non-peptide 
GnRH antagonists could offer advantages over current treatment with GnRH 
agonists and peptidic GnRH antagonists. We previously identified several active 
non-peptide GnRH antagonists bearing thieno[2,3-b]pyridin-4-one or thieno[2,3-
d]pyrimidine-2,4-dione ring, and found an orally active GnRH antagonist, 
thieno[2,3-d]pyrimidine-2,4-dione derivative (TAK-013). To further explore the 
structure-activity relationships (SAR) of this scaffold, we focused the optimization 
at the 5- and 3-positions of thieno[2,3-d]pyrimidine-2,4-dione ring based on 
computational modeling. TAK-385, a thieno[2,3-d]pyrimidine-2,4-dione derivative 
with optimal in vitro, pharmacokinetic and in vivo profile activity, was selected as 



a clinical candidate for further development. The design, synthesis, SAR, and in 
vivo studies of TAK-385 will be presented.  
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Design and synthesis of biarylether sulfonamide quinolines as LXR 
agonists  

Robert R. Singhaus Jr.1, Ronald C. Bernotas2, John W. Ullrich3, 
Ullricj@Wyeth.com, David H. Kaufman1, Robert L. Morris2, Ponnal Nambi4, 
Elaine Quinet5, Rayomand J. Unwalla6, Anna Wilhelmsson7, Anna Goos-
Nilsson8, Christopher Enroth7, and Jay Wrobel9. (1) Chemical Sciences, Wyeth 
Pharmaceuticals, 500 Arcola Road, Collegeville, PA 19426, (2) Chemical & 
Screening Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, 
(3) Chemical and Screening Sciences, Wyeth Research, 500 Arcola Road, 
Collegeville, PA 19426, (4) Department of Cardiovascular and Metabolic 
Diseases, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, (5) 
Department of Cardiovascular and Metabolic Diseases, Wyeth Research, 500 
Arcola Rd, Collegeville, PA 19426, (6) Department of Chemical and Screening 
Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426, (7) Karo 
Bio AB, SE-141 57, Huddinge, Sweden, (8) Karo Bio AB, Huddinge, Sweden, (9) 
Chemical Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426  

The modulation of gene expression by nuclear receptors has considerable 
potential in cardiovascular disease therapy. For example, cholesterol-lipid 
metabolism is partly regulated by the production of several proteins involved in 
cholesterol efflux from cells, especially ATP-binding cassette proteins (ABCs). 
Control of gene expression and hence protein production is exerted by liver X 
receptors (LXRs) which have various oxidized sterols as their endogenous 
ligands. In order to modulate gene expression, we have targeted novel LXR 
agonists leading to the identification of a series of high affinity LXR agonists 
incorporating a biarylether sulfonamide quinoline core. We will present the 
syntheses, biological activity and SAR of these agonists.  
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Synthesis and LXR activity of biaryl sulfones  

John W. Ullrich1, ullricj@wyeth.com, Robert L. Morris1, Ronald C. Bernotas1, 
Jeremy M. Travins2, travinj@wyeth.com, James Jetter3, Ray Unwalla1, Ponnal 
Nambi4, Elaine Quinet5, Anna Wilhelmsson6, Annika Goos-Nilsson6, Christopher 
Enroth6, and Jay Wrobel7. (1) Chemical & Screening Sciences, Wyeth Research, 
500 Arcola Road, Collegeville, PA 19426, Fax: 484-865-9399, (2) Chemical 
Sciences, Wyeth Research, 500 Arcola Rd., Collegeville, PA 19426, (3) 



Chemical & Screening Sciences, Wyeth Research, 500 Arcola Rd., Collegeville, 
PA 19444, (4) Department of Cardiovascular and Metabolic Diseases, Wyeth 
Research, 500 Arcola Road, Collegeville, PA 19426, (5) Department of 
Cardiovascular and Metabolic Diseases, Wyeth Research, 500 Arcola Rd, 
Collegeville, PA 19426, (6) Karo Bio AB, SE-141 57, Huddinge, Sweden, (7) 
Chemical Sciences, Wyeth Research, 500 Arcola Road, Collegeville, PA 19426  

Liver X receptors (LXRα and LXRβ), originally identified from the liver as orphan 
receptors, are members of the nuclear hormone receptor super family. LXRs are 
involved in the regulation of cholesterol and lipid metabolism by regulating gene 
expression of proteins involved in cholesterol efflux from cells. Activation of LXRs 
in the macrophage results in the expression of several proteins involved in 
cholesterol homeostasis and fatty acid metabolism. 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 
lesions. The ABCA1 protein is critical in the efflux pathway of cholesterol and this 
has made LXRs an interesting target for discovery. Known, non-selective, LXR 
modulators reduce atherosclerotic lesions but have a liability of increasing 
hepatic triglyceride production. Since LXRα is predominant in the liver an LXRβ 
selective ligand may offer a more attractive profile while limiting triglyceride 
levels. As part of a program focused on LXR agonists we have identified a series 
of biaryl sulfone ligands which, some members, show modest selectivity for 
LXRβ. Two compounds were evaluated in the LDL (-/-) mice and showed 
reduced atherosclerotic lesion progression. The design, synthesis, and biological 
activity of these biaryl sulfones will be described.  
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Design, synthesis, and biological evaluation of nonssteroidal selective 
glucocorticoid receptor modulators  

Danielle M. McMaster1, Helen J. Mitchell2, Azriel Schmidt3, James C. Hershey4, 
Chang Bai3, Philip E. Brandish5, Robert L. Vogel3, Chi-Tai Leu6, Carlo 
Gambone5, Sheila McElwee-Witmer3, and Robert S. Meissner2. (1) Department 
of Medicinal Chemistry, Merck Research Laboratories, 770 Sumneytown Pike, 
PO Box 4, West Point, PA 19486, (2) Department of Medicinal Chemistry, Merck 
Research Laboratories, 770 Sumneytown Pike, West Point, PA 19486, (3) 
Department of Molecular Endocrinology, Merck Research Laboratories, P O Box 
4, West Point, PA 19486, (4) Department of Molecular Endocrinology, Merck 
Research Laboratories, 770 Sumneytown Pike, PO Box 4, West Point, PA 
19486-0004, (5) Department of Molecular Endocrinology, Merck Research 
Laboratories, 770 Sumneytown Pike, PO Box 4, West Point, PA 19486, (6) 
Merck Research Laboratories, WP-14-2, West Point, PA 19486  



The glucocorticoid receptor (GR) is a member of the steroid receptor superfamily 
and glucocorticoids (GC) suppress a variety of immune and inflammatory 
functions. Traditional glucocorticoids, such as dexamethasone and 
fluorocortivazol, are highly effective and the most commonly prescribed agents 
for the treatment of immunological and inflammatory disorders. However, their 
use is associated with serious systemic side effects that often include diabetes 
and osteoporosis. A selective glucocorticoid receptor modulator that is non-
steroidal, equally efficacious, and has reduced adverse effects as compared to 
current glucocorticoids is highly desirable. Such a ligand is expected to offer a 
GR-mediated transcriptional profile of significantly reduced transactivation effects 
while maintaining sufficient transrepressive activity. A novel class of pyrazole 
amides have been identified that offer such a selective transcription profile. The 
synthesis and in vitro biological evaluation of these compounds will be described.  
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Quinazoline biarylether sulfones as LXR ligands with improved LXRβ 
selectivity and lower triglyceride potential  

Jeremy M. Travins1, travinj@wyeth.com, Ronald C. Bernotas1, Ray J. Unwalla1, 
Mark J. Evans2, Elaine Quinet3, Michael Basso4, Ponnal Nambi2, Irene Feingold5, 
Anna Wilhelmsson6, Anna Goos-Nilsson7, and Jay Wrobel8. (1) Chemical 
Sciences, Wyeth Research, 500 Arcola Rd., Collegeville, PA 19426, (2) 
Department of Cardiovascular and Metabolic Diseases, Wyeth Research, 500 
Arcola Road, Collegeville, PA 19426, (3) Department of Cardiovascular and 
Metabolic Diseases, Wyeth Research, 500 Arcola Rd, Collegeville, PA 19426, (4) 
Department of Cardiovascular and Metabolic Diseases, Wyeth Research, 500 
Arcola Rd, Collegeville, PA 02140, (5) Department of Drug Safety and 
Metabolism, Wyeth Research, 500 Arcola Rd, Collegeville, PA 19426, (6) Karo 
Bio AB, SE-141 57, Huddinge, Sweden, (7) Karo Bio AB, Huddinge, Sweden, (8) 
Chemical Sciences, Wyeth Research, 500 Arcola Rd., Collegeville, PA  

Liver X Receptors (LXRs) are members of the nuclear receptor superfamily that, 
upon activation, increase the expression of several genes involved in lipid and 
cholesterol homeostasis, notably ABCA1 and ABCG1. The potential for LXR 
agonists to lower cholesterol levels has resulted in a search for synthetic LXR 
agonists as potential therapeutic agents. The drawback to published synthetic 
LXR ligands has been the increase in triglyceride production, proposed to be a 
result of LXRα agonism. We found that a series of biarylether sulfones containing 
a quinazoline core displayed improved LXRβ binding selectivity over LXRα and 
lower triglyceride accumulation in cellular and in vivo triglyceride models. The 
synthesis and biological activity of these quinazolines will be described.  
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Discovery of 3-amino-6-aryl-pyridazines as selective CB-2 agonists for the 
treatment of inflammatory pain  

Robert J. Gleave, robert.j.gleave@gsk.com, Gerard MP. Giblin, Martin S. 
Swarbrick, Lee W. Page, Paul J. Beswick, Brian P. Slingsby, Susan Roomans, 
Dewi Walters, and Neville H. Nicholson, Pain and Neuroexcitability Discovery 
Performance Unit, GlaxoSmithKline, New Frontiers Science Park, Harlow CM19 
5AW, United Kingdom  

Synthetic cannabinoids, and those derived from natural products, have shown 
efficacy in animal models of inflammatory and neuropathic pain. Despite showing 
potential as analgesics, their use as therapeutic agents has been limited due to 
psychotropic effects. One strategy to obtain a therapeutic window has been to 
develop selective ligands for the CB-2 receptor, therefore avoiding the 
behavioural effects linked to activating CB-1 within the CNS. Herein, we describe 
the identification, synthesis and evaluation of a series of pyridazine based 
selective CB-2 agonists. The structure-activity relationships will be presented, 
together with in vivo efficacy data in a model of inflammatory pain.  
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Discovery and SAR studies of potent and orally bioavailable acyclic 
diaminoalkane derivatives as TRPV4 agonists  

Jae Uk Jeong1, Jae_U_Jeong@gsk.com, Attiq Rahman1, Xiaohong Chen1, 
Xiaohong.2.Chen@gsk.com, Linda Casillas2, Linda.N.Casillas@gsk.com, Min 
Lin3, Robert Trout3, Juan I. Luengo3, David B. Lipshutz4, Bartholomew Votta4, 
Swarupa G. Kulkarni5, Barry S. Brown6, David Rominger6, Dennis S. Yamashita1, 
and Robert W. Marquis1, Robert_W_Marquis@GSK.com. (1) Department of 
Medicinal Chemistry, GlaxoSmithKline Pharm, 1250 South Collegeville Road, 
Collegeville, PA 19426, (2) Immuno-Inflammation CEDD Chemistry, 
GlaxoSmithKline Pharmaceuticals, 1250 South Collegeville Road, Collegeville, 
PA 19426, (3) Department of Medicinal Chemistry, GlaxoSmithKline 
Pharmaceuticals, (4) Immuno-Inflammation CEDD Biology, GlaxoSmithKline 
Pharmaceuticals, (5) Department of Drug Metabolism and Pharmacokinetics, 
GlaxoSmithKline Pharm, 1250 South Collegeville Road, (6) Enzymology and 
Mechanistic Pharmacology, GlaxoSmithKline Pharmaceuticals  

Transient receptor potential vanilloid channel 4 (TRPV4) is a non-selective, Ca2+-
permeable cation channel that is highly expressed on chondrocytes.  TRPV4 is 
activated by multiple stimuli, including hypo-osmotic stress, elevated temperature 
and small molecules (e.g., 4a-PDD).  The TRPV4 channel is believed to be 
involved in maintaining cartilage integrity and function by mediating the metabolic 
processes involved in dynamic cartilage turnover.  Imbalanced degradation of the 
cartilage matrix surrounding chondrocytes is associated with the progression of 



osteoarthiritis.  Several TRPV4 agonists including 1 have been identified as 
potent and orally bioavailable agonists. SAR exploration and DMPK profiling of 
this class of TRPV4 agonists will be discussed.  
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Amitriptyline analogs with improved off-target profile: Utility for the 
treatment of pain  

Ian F. Sellitto1, isellitto@adolor.com, Christopher W. Ajello1, 
cajello@adolor.com, Lara K. Leister1, lleister@adolor.com, Christopher T. 
Saeui2, csaeui@adolor.com, Guo Hua Chu1, ghchu@adolor.com, Thomas M. 
Graczyk3, tgraczyk@adolor.com, Michael Koblish3, Daniel D. Wiant4, Christopher 
J. LaBuda3, Patrick J. Little3, plittle@adolor.com, Robert N. DeHaven3, 
bdehaven@adolor.com, Bertrand Le Bourdonnec1, blebourdonnec@adolor.com, 
and Roland E. Dolle1, rdolle@adolor.com. (1) Department of Chemistry, Adolor 
Corporation, 700 Pennsylvania Drive, Exton, PA 19341, Fax: 484-595-1551, (2) 
Department of Chemistry, Adolor Corporation, 700 Pennsylvania Drive, Exton, 
PA 19341-1127, (3) Department of Pharmacology, Adolor Corporation, 700 
Pennsylvania Drive, Exton, PA 19341, (4) Department of Pharmacology, Adolor 
Corporation, 371 Phoenixville Pike, Malvern, PA 19355  

Many published meta-analyses have concluded that tricyclic antidepressants 
(TCAs) are useful drugs for the management of chronic pain management, 
especially neuropathic pain. Indeed, data suggests that TCAs may have greater 
analgesic efficacy than other neuropathic pain therapies, such as anticonvulsants 
and opioids. Among the different TCAs, particular mention should go to 
amytriptyline, which is generally considered the gold standard of analgesic 
antidepressants. Unfortunately, the therapeutic utility of amitriptyline, and other 
TCAs, is limited by side effects such as orthostatic hypotension, dry mouth, 
constipation, sedation, mental confusion as well as drug-drug interactions. To a 
large degree, the side effects of TCAs are believed to be caused by off-target 
activities (i.e. activity at sites other than monoamine transporters). We identified 
analogues of amitriptyline (A) displaying reduced off-target activities while 
maintaining potent affinity at the norepinephrine and/or serotonin transporter(s). 
The details of the synthesis and the biological activity of these tricyclic derivatives 
will be presented.  
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Synthesis and pharmacological evaluation of phenylpropyloxyethylamines, 
a novel class of opioid analgesics  

Lidiya Stavitskaya, lstav001@umaryland.edu, Department of Pharmaceutical 
Sciences, University of Maryland, 20 Penn Street, Baltimore, MD 21201, and 
Andrew Coop, Department of Pharmaceutical Sciences, University of Maryland, 
School of Pharmacy, 20 Penn Street, Baltimore, MD 21201  

Previous studies show that 14-phenylpropyloxymorphinans display high 
antinociceptive potency. This suggests that the 14-phenylpropyloxy group has a 
major effect on receptor binding and is responsible for the dramatic increase in 
potency. Thus, this class represents a lead skeleton for novel analgesic 
development. Our hypothesis is that both a basic amine and a phenylpropyloxy 
group are required for opioid activity and that the aromatic A-ring, previously 
considered essential, is not required. A series of phenylpropyloxyamines have 
been synthesized with our proposed moieties. Opioid binding studies show that 
1-(2-(3-phenylpropoxy)ethyl) pyrrolidine (UMB206) has an affinity of 3100 nM for 
mu-opioid receptors, the receptor through which opioids exert their analgesic 
effects. Introduction of a double bond into phenylpropyl group to give 2-
(cinnamyloxy)-N,N-dimethylethanamine, UMB207 increased affinity 30-fold at 
mu-receptors (338 nM, similar to codeine). Furthermore, UMB207 exhibits high 
efficacy (78% vs. DAMGO, full agonist), indicating that UMB207 is a viable lead 
compound for optimization studies.  
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Synthesis, characterization, and antimicrobial properties of 3-
alkylthiomethyl-1-alkyl imidazolium salts and their silver complexes  

Amanda R. Knapp, arr19@uakron.edu, Department of Chemistry, University of 
Akron, Akron, OH 44325, and Wiley J. Youngs, Department of Chemistry, 
University of Akron, Akron, OH 44325-3601  

Quaternary ammonium salts have been used in products such as cosmetics, 
pharmaceuticals, antiseptics, sanitizers, and algaecides for many years, but 
recently a new class of these salts has been synthesized. These salts possess 
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antimicrobial activities, as well as showing activity against fungus. Our research 
has used these methods of synthesis to make a variety of imidazolium salts, 
including both imidazole and 4,5-dichloroimidazole as the starting materials for 
their preparation. These salts were then complexed with silver acetate to 
enhance the antimicrobial properties of the salts. This was done due to the low 
MICs that our group has achieved from using silver complexes against a wide 
variety of bacteria and fungus.  
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Development of a novel triazole-containing oligonucleotide analog as a 
potential antigene agent  

Lia AM. Tazioli, L.A.M.Tazioli@hw.ac.uk, Department of Chemistry, Heriot-Watt 
University, Edinburgh, William Perkin Building 1.20, EPS-Chemistry, Riccarton, 
Edinburgh EH14 4AS, United Kingdom, and Nicola M. Howarth, 
N.M.Howarth@hw.ac.uk, Department of Chemistry, Heriot-Watt University, 
Edinburgh, William Perkin Building, ESP-Chemistry, Riccarton, Edinburgh EH14 
4AS, United Kingdom  

Triplex-forming oligonucleotides bind in the major groove of double-stranded (ds) 
DNA using Hoogsteen hydrogen bonding. They offer one promising approach for 
the sequence-selective regulation of gene expression. We have recently been 
inspired by findings reported by Meggers et al.1 on the structurally, simplified 
glycol nucleic acid (GNA). In addition to forming stable homochiral GNA: GNA 
duplexes, (S)-GNA hybridised to complementary, anti-parallel ss-RNA; no 
binding to complementary, anti-parallel ss-DNA was observed. A reason maybe 
that, in GNA, both the base-to-backbone and base-to-base intrastrand distances 
are shorter than in DNA. This poster will explore both side chain and backbone 
expanded GNA analogues with incorporation of a triazole unit for rigidity,1. Here, 
we report our progress to date towards the synthesis of the phosphoramidite 
monomers required for incorporation into oligomers as well as initial binding 
properties. 1. Zhang, L.; Peritz, A.; Meggers, E. J. Am. Chem. Soc. 2005, 127, 
4174.  
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New in vitro model of the blood-brain barrier: From nanofabrication and the 
culture of murine brain microvascular endothelial cells to drug transport  

Gilda Shayan1, gs246@cornell.edu, Michael L. Shuler1, Eric Shusta2, Christoper 
K. Ober3, and Kelvin H. Lee4. (1) Department of Biomedical Engineering, Cornell 
University, Ithaca, NY 14853, (2) Department of Chemical and Biological 
Engineering, University of Wisconsin Madison, Madison, WI 53706, (3) 
Department of Materials Science and Engineering, Cornell University, Ithaca, NY 
14853-1501, (4) Department of Chemical Engineering and Delaware 
Biotechnology Institute, University of Delaware, 15 Innovation Way, Newark, DE 
19711  

Traditionally, in vitro models of the blood brain barrier (BBB) consist of a contact 
or non-contact co-culture between brain or peripheral endothelial cells (EC) and 
astroglia grown on commercially available porous polymeric membranes (i.e. 
transwell®). However, current models are limited by the transwell's physical 
dimensions (pore size, pore shape, and membrane thickness), and by the 
establishment of functional and pure cultures of brain microvascular EC (BMEC). 
To address these issues, we have synthesized and fabricated 3 µm thick, 
nanoporous membranes based on poly(hydroxy styrene). The membranes are 
inserted into a newly designed device that allows for the establishment of contact 
co-cultures. Further, we have developed techniques to successfully isolate and 
culture highly pure and functional murine BMEC and co-culture them with 
astrocytes on these nanofabricated membranes. Transendothelial electrical 
resistance (TEER), permeability, and drug transport studies will be presented. 
Immunocytochemistry and immunoblotting measurements of essential BBB 
markers will also be discussed.  
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An investigation into the effects of ursodeoxycholic acid and derivatives on 
the golgi apparatus  

Ruchika Sharma1, rsharma@tcd.ie, Annemarie Byrne2, Aideen Long2, Dermot 
Kelleher2, and John F. Gilmer1. (1) School of Pharmacy, Trinity College Dublin, 
Dublin 2, Ireland, (2) Institute of Molecular Medicine, Trinity College Dublin, 
Dublin 2, Ireland  

Secondary bile acids are nuclear receptor ligands that activate tumourigenic 
pathways. We have observed that Deoxycholic acid (DCA) induces 
fragmentation of the golgi apparatus, an organelle involved in the post-translation 
modification of proteins. Interestingly Ursodeoxycholic acid (UDCA), has the 
ability to inhibit this DCA induced fragmentation.  



The aims of this project are to synthesise a series of UDCA analogues and 
identify a structure activity relationship for UDCA's protective effect on the golgi.  

A panel of UDCA derivatives have been synthesised and screened in an assay 
adapted to high content analysis to examine effects on golgi fragmentation. 
Furthermore we have shown that UDCA mediates its effects on the golgi via the 
Glucocorticoid Receptor.  

Disruption of the normal functioning of the golgi by DCA, a known tumour 
promoter may cause abnormal protein glycosylation leading to carcinogenesis. 
Inhibition of these events by a potent UDCA derivative represents a novel target 
for therapeutic intervention.  
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Blood substitute design and synthesis: Novel organic polyfunctional 
reagents to link modified cell-free hemoglobin molecules  

Margaret Dabek, mdabek1@umbc.edu, Laboratory for Drug Design and 
Synthesis, Department of Chemistry & Biochemistry, University of Maryland, 
Baltimore County (UMBC), 1000 Hilltop Circle, Baltimore, MD 21250, Fax: 410-
455-1148, and Ramachandra S. Hosmane, hosmane@umbc.edu, Laboratory for 
Drug Design and Synthesis, Department of Chemistry and Biochemistry, 
University of Maryland, Baltimore County (UMBC), 1000 Hilltop Circle, Baltimore, 
MD 21250  

Limitations on storage stability of whole blood, as well as the necessity for typing 
and cross-matching as well as screening for diseases prior to transfusion, 
reinforce the need to develop a safe and effective blood substitute. Hemoglobin 
is the natural oxygen-carrying protein found in the red blood cell. (RBCs) 
responsible for oxygen delivery and is commonly pursued as a blood substitute. 
Without proper modifications, however, the too high oxygen affinity of cell-free 
hemoglobin, coupled to its short retention time in circulation, prevents adequate 
oxygen delivery and leads to renal toxicity. Intramolecular cross-linking lowers 
the oxygen affinity and increases circulation time however nitric oxide (NO) 
scavenging, resulting in elevated blood pressure, remains a problem. It is 
anticipated that increased molecular weight effected by intermolecular cross-
linking via a novel organic linker will prevent NO scavenging and will also 
increase circulation time. The current status of work is presented.  
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Synthesis of novel ring expanded ("fat") nucleoside analogs as potential 
inhibitors of adenosine deaminase  

Saritha Tantravedi, saritha1@umbc.edu and Ramachandra Hosmane, 
Department of Chemistry, University of Maryland, Baltimore County (UMBC), 
1000 Hilltop Circle, Baltimore, MD 21250  

Adenosine deaminase (ADA) is an enzyme involved in purine metabolism. High 
levels of ADA have been observed in malignant human lymphocytes, thus 
making inhibitors of ADA as important therapeutic targets. Coformycin and 
Pentostatin are the two naturally occurring, extremely tight binding, transition 
state analogue inhibitors of ADA. However, the severe toxicities of coformycin 
and pentostatin have greatly limited their clinical use. Therefore, analogues of 
coformycin and pentostatin that are less toxic, easily reversible and still potent 
inhibitors are needed. The main aim of this research is to synthesize 5:8 fused 
heterocyclic nucleosides as analogs of coformycin and pentostatin for potential 
inhibition of ADA. The anticipated hydrophobic character of the 8-membered ring 
of the target 5:8-fused compounds is believed to enhance interactions with the 
hydrophobic amino acid residues such as valine, isoleucine, and tryptophan 
present in the active site of ADA.  
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Target-specific MRI contrast agents: Cocaine derived probes to visualize 
DAT  

Gregory R Naumiec, gnaumiec@chm.uri.edu, Department of Chemistry, 
University of Rhode Island, 50 Lower College Rd, Kingston, RI 02881, and 
Brenton DeBoef, bdeboef@chm.uri.edu, Department of Chemistry, University of 
Rhode Island, 51 Lower College Road, Pastore Laboratory, Suite 312, Kingston, 
RI 02881  

Magnetic resonance imaging (MRI) is a non-radioactive and higher special 
resolution alternative to other diagnostic techniques such as SPECT or PET. 
Paramagnetic complexes, such as gadolinium, are used as MRI contrast agents 
because their unpaired electrons increase the inherent relaxivity of the nearby 
water molecules, thus increasing the signal. Our research involves the synthesis 
and use of cocaine-based contrast agents with the intent to measure the 
concentration of dopamine transporter (DAT). Knowing the concentration of DAT 
in the brain can help diagnosis conditions such as drug addiction, depression, 
and Parkinson's disease.  
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Synthesis and optimization of hyperpolarized xenon cryptophane-based 
biosensors for use in MRI  

Sarah E. Decato, sarahdecato@yahoo.com, Department of Chemistry, 
University of Rhode Island, 160 Chelsea St., Gardner, MA 01440, Gregory R 
Naumiec, gnaumiec@chm.uri.edu, Department of Chemistry, University of 
Rhode Island, 50 Lower College Rd, Kingston, RI 02881, and Brenton DeBoef, 
bdeboef@chm.uri.edu, Department of Chemistry, University of Rhode Island, 51 
Lower College Road, Pastore Laboratory, Suite 312, Kingston, RI 02881  

The development of hyperpolarized xenon (HP-Xe)in medical imaging presents 
an advantageous alternative to current magnetic resonance imaging (MRI) 
contrast agents, specifically in the field of neurological research and diagnosis. 
The recently observed application of the hypercest phenomenon, concerning the 
effects of the diffusion rate of xenon into and out of the cryptophane cage on the 
xenon NMR signal, may be used to amplify signal intensity. Due to the 
dependence of diffusion rates on cage structure, various linker substrates are 
currently being explored in order to optimize this rate in terms of Xe-MRI 
sensitivity. These new HP-Xe signaling moieties can be used for the 
development of biosensors targeting receptors such as the peripheral 
benzodiazepine receptor (PBR) and dopamine transporter (DAT).  
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Spiroborate ester-mediated asymmetric synthesis of enantiopure beta-
hydroxy ethers: Its conversion to beta-amino ethers and mexiletine and 
nAChR analogs  
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Margarita Ortiz-Marciales1, ortiz@quimica.uprh.edu, Kun Huang2, 
huangkun7211@hotmail.com, Wildeliz Correa1, Xaira Y. López1, 
xaiya_10in_88@hotmail.com, and Edgardo Pomales1, 
e_pom_sax@hotmail.com. (1) Department of Chemistry, University of Puerto 
Rico, UPRH, CUH Station, Humacao, PR 00791, Fax: 787-850-9422, (2) 
Department of Chemistry, Oregon State University, Corvallis, OR OR 97331  

Oxazaborolidines are used as outstanding catalysts in the enantioselective 
borane reduction of ketones. However, more stable and less expensive reagents 
are needed for the large scale synthesis of pharmaceutical products. Recently, 
our group developed novel air and moisture stable chiral spiroborates esters for 
the asymmetric reduction of prochiral ketones and oxime ethers. The 
enantioselective borane reduction of ketones with á-aryl- and á-pyridyloxy groups 
with 10% mol of spiroborate ester 1, derived from ethylene glycol and diphenyl 
prolinol, is presented. A variety of beta-Hydroxy ethers are afforded in high 
enantiomeric purity and in good yield. Representative beta-hydroxy ethers are 
converted to beta-amino ethers with minor epimerization. Non-racemic Mexiletine 
and nAChR analogues with potential biological activity are also synthesized in 
excellent enantiopurity by substitution with heterocyclic amines.  
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Optimized carbohydrate-based spacers for releasable folate conjugates  

Iontcho R. Vlahov1, Hari Krishna R. Santhapuram1, Yu Wang2, Fei You1, Paul J. 
Kleindl3, Mingjin Fan1, Jeremy F. Vaughn3, Spencer J. Han3, and Christopher P. 
Leamon4. (1) Department of Discovery Chemistry, Endocyte Inc, 3000 Kent Ave., 
Suite A1-100, West Lafayette, IN 47906, (2) Department of Discovery Chemistry, 
Endocyte Inc, 3000 Kent Ave., A1-100, West Lafayette, IN 47906, (3) 
Department of Discovery Chemistry, Endocyte Inc, 3000 Kent Ave., A1-100, 
West Lafayette, IN 47906, IN, (4) Department of Discovery Biology, Endocyte 
Inc, 3000 Kent Ave., A1-100, West Lafayette, IN 47906  

The spacer region of releasable folate-drug conjugates may play an important 
role in “tailoring” the properties of the molecules for targeted therapies, such as 
by: 1) modulating the affinity toward the folate receptor and 2) providing desirable 
hydrophilicity of the compound. Herein we describe the design and synthesis of a 
variety of novel carbohydrate-based spacers mimicking a peptidic backbone. 
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After rational optimization of the carbohydrate units we incorporated such 
spacers in a folate-containing linker using standard solid phase synthesis (SPS).  
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Probing the dynamics of E. coli dihydrofolate reductase with small 
molecule inhibitors  

Mary J. Carroll1, carroll4@email.unc.edu, Anna V. Gromova2, 
gromova@email.unc.edu, Randall V. Mauldin3, rmauldin@email.unc.edu, Scott 
F. Singleton2, sfs@email.unc.edu, and Andrew L Lee4, drewlee@unc.edu. (1) 
Eshelman School of Pharmacy, Division of Medicinal Chemistry and Natural 
Products, University of North Carolina at Chapel Hill, 201 Beard Hall, CB #7360, 
Chapel Hill, NC 27599, (2) School of Pharmacy, Division of Medicinal Chemistry 
and Natural Products, University of North Carolina, CB #7360, Chapel Hill, NC 
27599, (3) School of Medicine, Department of Biochemistry and Biophysics, 
University of North Carolina at Chapel Hill, 201 Beard Hall, CB #7360, Chapel 
Hill, NC 27599, (4) School of Pharmacy, Division of Medicinal Chemistry and 
Natural Products, University of North Carolina at Chapel Hill, 201A Beard Hall, 
CB# 7360, Chapel Hill, NC 27599-7360  

While the design of small molecule inhibitors with high affinity for protein targets 
is the main tenet of medicinal chemistry efforts, a complete understanding of 
what determines or limits binding affinity is lacking. We postulate that, upon 
binding of an inhibitor, changes in protein flexibility across a wide timescale can 
contribute to the dissociation of the small molecule and thus limit binding affinity. 
To capture changes in protein dynamics that influence drug ejection, we are 
using NMR spectroscopy to study the biophysical model enzyme and drug target 
dihydrofolate reductase (DHFR). A series of DHFR inhibitors with a broad range 
of binding affinities (Ki ≈ 1 – 4000 nM) have been prepared and screened by 15N 
NMR relaxation dispersion experiments to identify those compounds that elicit 
slow timescale (µs-ms) conformational changes in the enzyme. Initial results 
indicate that the inhibitors have differing dissociation rates and elicit diverse 
dynamic responses in the enzyme on the slow timescale.  

 
MEDI 406  

Synthesis of novel releasable dual-drug conjugates of folic acid  
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Iontcho R. Vlahov1, Hari Krishna R. Santhapuram1, Yu Wang2, Fei You1, Paul 
J. Kleindl3, Mingjin Fan1, Stephen J. Howard3, Jeremy F. Vaughn3, Spencer J. 
Hahn2, and Christopher P. Leamon4. (1) Department of Discovery Chemistry, 
Endocyte Inc, 3000 Kent Ave., Suite A1-100, West Lafayette, IN 47906, (2) 
Department of Discovery Chemistry, Endocyte Inc, 3000 Kent Ave., A1-100, 
West Lafayette, IN 47906, (3) Department of Discovery Chemistry, Endocyte Inc, 
3000 Kent Ave., A1-100, West Lafayette, IN 47906, IN, (4) Department of 
Discovery Biology, Endocyte Inc, 3000 Kent Ave., A1-100, West Lafayette, IN 
47906  

The synthesis of several reductively-labile, dual-chemotherapeutic conjugates of 
folic acid are described, including combinations of: desacetyl vinblastine 
hydrazide and mitomycin C, bis-desacetyl vinblastine hydrazide, desacetyl 
vinblastine hydrazide and taxol, everolimus and geldanamycin, doxorubicin and a 
novel sucrose-based PGP inhibitor, and desacetyl vinblastine hydrazide and 
doxorubicin. The synthesis of each of these folate conjugates employs our novel 
general methodology. A folate conjugate possessing an S-9-fluorenylmethyl-
protected thiol and a single chemotherapeutic, linked through a reductively labile 
disulfide bond, is synthesized. Treatment of this folate conjugate with base in the 
presence of a second chemotherapeutic with an appropriate thiophilic linker, 
results in the in situ liberation of the protected thiol and subsequent addition of 
the second drug.  
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Design, synthesis, and biological evaluation of a novel, α-hydroxy amide 
sodium channel ligand integrating a BODIPY moiety into the 
pharmacophore  

Thomas Walls1, thw4g@virginia.edu, Scott C. Grindrod2, 
scg36@georgetown.edu, Kan Wang3, kw88@georgetown.edu, Li Zhang1, 
Sivanesan Dakshanamurthy1, sd233@georgetown.edu, Aparna R. Baheti4, 
Manoj K. Patel5, and Milton L. Brown6, mb544@georgetown.edu. (1) Drug 
Discovery Program, Georgetown University Medical Center, 3970 Reservoir 
Road, Washington, DC 20057, Fax: 202-687-0617, (2) Drug Discovery Program, 
Georgetown University Medical Center, 3970 Reservoir Rd NW, New Research 
Building, WP-22, Wahsington, DC 20057, (3) Drug Discovery Program, 
Georgetown University Medical Center, 3970 Reservoir Rd, NW, Washington, 
DC 20057, (4) Department of Anesthesiology, University of Virginia, 
Charlottesville, VA 22904, (5) Department of Anesthesiology, University of 
Virginia, PO Box 800710, Charlottesville, VA 22908, (6) Drug Discovery 
Program, Georgetown University Medical Center, 3970 Reservoir Road, NW, 
Washington, DC 20057  



We have been interested in the development of fluorescent α-hydroxy amide 
analogs that target voltage-gated sodium channels (NaV) as ‘theranostic' 
treatments for metastatic prostate cancer. Previously, we have shown that the 
novel α-hydroxy amide ICM-1-136 displays both enhanced [3H]-batrachotoxin 
(BTX) displacement, NaV1.2 functional blockade, and human PC-3 cell growth 
inhibition in relation to diphenylhydantoin. This predicted enhancement was, in 
part, due to the addition of a hydrophobic side chain extending into a lipophilic 
region of the anesthetic binding site. In our optimization of this region of the 
pharmacophore, we chose hydrophobic, tunable fluorophores such as 4,4-
difluoro-4-bora-3a,4a-diaza-s-indacene (BODIPY) for synthetic conjugation. 
Visualization of the fluorescent product was carried out by confocal microscopy in 
treated PC-3 cells, cancerous prostatic tissues, and PC-3 xenograft mouse 
models. The integration of tunable fluorophores designed within the active 
pharmacophore represents a new paradigm in early drug discovery. Such active 
theranostics will not only treat but aid in the visualization of disease in vivo as 
well as ex vivo.  
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Combinatorial library synthesis and biological evaluation pyrazolo[4,3-
e][1,4]diazepine as a potential privileged structure  

Ju Yeon Lee, leejy@gist.ac.kr, Research Center for Biomolecular 
Nanotechnology, Department of Life Science, Gwangju Institute of Science and 
Technology, 1 Oryong-dong, Buk-gu, Gwangju 500-712, South Korea, Fax: 82-
62-970-2484, Yong-Keun Jung, School of Biological Sciences, Seoul National 
University, Seoul 151-747, Seoul, North Korea, and Yong-Chul Kim, Department 
of Life Science, Gwangju Institute of Science and Technology, 1 Oryong-dong, 
Buk-gu, Gwangju 500-712, South Korea  

Privileged structure is a single molecular framework able to provide ligand. 
Prototypical privileged structure is benzodiazepine, which was introduced at first 
by Evans et al in 1988. Herein, the design, library synthesis of novel potential 
privileged structure, tetrahydro-1,4-pyrazolodiazepin-8(2H)-one, and their 
biological properties are investigated. The designing strategy included the 
general properties of the privileged structures and the three-dimensional 
conformations of beta-turn peptides for the skeleton to append functionality in 
biologically relevant topographical shapes. To show the variety of biological 
activities of pyrazolodiazepine as a privileged structure, three different drug 
targets were selected P2X7 receptor (ion channel), beta-secretase (protease), 
and melanocortin 4 receptor (GPCR). Screening against each drug target gave 
several hit compounds. This novel potential privileged structure might be used to 
generate valuable chemical entities and basic skeleton for new therapeutic 
agent.  
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Program and arm: Conferring tissue-specific cytotoxicity to Fc-drug 
conjugates  

Joshua D. Thomas1, josthom@ncifcrf.gov, Lauren Skeffington2, Thomas Hofer3, 
Christoph Rader3, raderc@mail.nih.gov, and Terrence R Burke Jr.4, 
tburke@helix.nih.gov. (1) Laboratory of Medicinal Chemistry, National Cancer 
Institute, USA, 376 Boyles St., Frederick, MD 21702, (2) Experimental 
Transplantation and Immunology Branch, National Cancer Institute, USA, 
Bethesda, MD 20892, (3) Experimental Transplantation and Immunology Branch, 
National Cancer Institute, 10 Center Dr, Building 10 CRC, Bethesda, MD 20892, 
(4) Laboratory of Medicinal Chemistry, CCR, NCI, NIH, NCI-Frederick, Frederick, 
MD 21702  

We recently disclosed the development of a trifunctional reactive linker and its 
application for the construction of a unique class of antibody-drug conjugates. In 
such hybrids, an engineered selenocysteine residue of a generic antibody 
fragment (IgG1-derived Fc-Sec) permits site-specific attachment of a small 
molecule targeting agent (SMTA) through a poly(ethylene glycol)-succinamide-
Lysine-Lysine-maleimide linker (PEG-SU-Lys-Lys-mal). Although the first-
generation conjugates exhibited cell-selectivity and long circulatory half-lives by 
virtue of the SMTA and Fc fragment respectively, the original linker system did 
not permit the additional attachment of a cytotoxic drug for enhanced cell-killing. 
Here we describe the design and synthesis of Fc-Sec-SMTA conjugates that 
target cancer cells expressing either integrin alpha4beta1 (where SMTA = 
LLP2A) or folate receptor (where SMTA = folic acid), while being armed with a 
potent cytotoxic agent, monomethyl auristatin F (MMAF). The conjugates are 
constructed following a two-step “program and arm” approach in which the Fc-
Sec protein is first programmed to target a specific cell type via attachment of 
SMTA-PEG-SU-Lys(alkyne)-Lys-mal. A coumarin azide linker is used for 
subsequent attachment of the cytotoxic warhead by Cu(I)-catalyzed Huisgen 
cycloaddition. Successful attachment of both SMTA and MMAF to Fc-Sec can be 
monitored by a single flow cytometry experiment.  
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Macromolecular ligands for G protein-coupled receptors: Biotin 
functionalized congeners complexed with streptavidin as agonist probes 
for the A3 adenosine receptor  

Andrei A. Ivanov, andrei.aivanov@yahoo.com, Molecular Recognition Section, 
NIDDK, NIH, Bethesda, MD 20892-0810, Dilip K. Tosh, toshd@niddk.nih.gov, 
Molecular Recognition Section, NIDDK, NIH, National Institute of Diabetes and 



Digestive and Kidney Diseases, Bethesda, MD 20892, Zhan-Guo Gao, 
ZhanguoG@intra.niddk.nih.gov, NIDDK, NIH, Bethesda, MD 20892, Moshe 
Chinn, chinnmoshe@niddk.nih.gov, Molecular Recognition Section, National 
Institute of Health, National Institute of Diabetes and Digestive and Kidney 
Diseases, Bethesda, MD 20892, and Kenneth A. Jacobson, 
kajacobs@helix.nih.gov, Molecular Recognition Section, NIDDK, NIH, 9000 
Rockville Pike, Bldg. 8A, Bethesda, MD 20892  

Biotin conjugates of strategically functionalized congeners of A3 adenosine 
receptor (AR) selective agonists were synthesized and demonstrated to potently 
activate this G protein-coupled receptor (GPCR). The length of the chain 
attached at the 2 position of sterically-constrained (N)-methanocarba nucleosides 
was varied, and binding of their streptavidin complexes at the human A3AR was 
demonstrated. Here, we present the first example of a GPCR molecular model 
complexed with a biotin-linked ligand bound to streptavidin. An A3AR homology 
model was constructed from the recent A2AAR crystal structure. Various known 
A3AR agonists and novel biotin conjugates were docked. The monomeric 
streptavidin crystal structure was incorporated in the three-component complex, 
and the models were subjected to 10 ns molecular dynamics simulation in a fully 
protonated phospholipid bilayer. The results demonstrated a plausible structure 
of the biotin-nucleoside conjugate bound simultaneously to the A3AR and 
streptavidin. Ligand binding differences were explained based on the molecular 
modeling results.  
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Design of covalent inhibitors of Cdc25 phosphatases  

Ulrike Muus, umuus@ncifcrf.gov, Laboratory of Medicinal Chemistry, CCR, NCI, 
NIH, 376 Boyles street, Frederick, MD 21702, George T. Lountos, CCR, NCI, 
NIH, National Cancer Institute, Frederick, MD 21702, David S. Waugh, 
waughd@ncifcrf.gov, Macromolecular Crystallography Laboratory, CCR, NCI, 
NIH, NCI-Frederick, Frederick, MD 21702, and Terrence R. Burke Jr., 
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tburke@helix.nih.gov, Laboratory of Medicinal Chemistry, CCR, NCI-Frederick, 
NIH, Bldg. 376 Boyles street, Frederick, MD 21702  

Diverse cancers show significant over-expression of Cdc25A and Cdc25 B, 
which are associated with tumor aggressiveness. These dual specificity protein 
tyrosine phosphatases function as key cell cycle regulators during normal 
eukaryotic cell division and as checkpoint mediators in cellular response to DNA 
damage. The crucial roles of these phosphatases in regulating cell cycle 
progression make them attractive targets for small molecule inhibitors. We have 
chosen peptides as platform for irreversible Cdc25 inhibitor development. The 
reactive functionality in these peptides consists of vinyl sulfones, which allow 
irreversible binding to the catalytic cysteine thiol in Michael-type fashion. The 
peptide sequence chosen to express the vinyl sulfones is based on earlier 
patented Cdc25B research conducted by BASF AG. The binding interactions of 
the BASF peptide with Cdc25B are defined by a co-crystal structure. Covalent 
inhibition combined with x-ray crystallographic studies could provide a basis for 
further molecular modeling studies and virtual library screens.  
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Macrocyclic peptide-peptoid hybrids designed as polyproline type II helix 
mimetics  

Fa Liu, liuf@ncifcrf.gov, Laboratory of Medicinal Chemistry, CCR, NCI-Frederick, 
NIH, Bldg. 376 Boyles Street, Frederick, MD 21702, Fax: 301-846-6033, Andrew 
G. Stephen, Protein Chemistry Laboratory, SAIC-Frederick, SAIC-Frederick, 
Frederick, MD 21702, Abdul A. Waheed, Retroviral Replication Laboratory, Virus-
Cell Interaction Section, HIV Drug Resistance Program, Frderick, MD 21702, Eric 
O. Freed, Retroviral Replication Laboratory, Virus-Cell Interaction Section, HIV 
Drug Resistance Program, Frederick, MD 21702, Robert J. Fisher, Protein 
Chemistry Laboratory, SAIC-Frederick, Frederick, MD 21702, and Terrence R. 
Burke Jr., tburke@helix.nih.gov, Laboratory of Medicinal Chemistry, CCR, NCI-
Frederick, NIH, Bldg. 376 Boyles street, Frederick, MD 21702  

Secondary structure provides critical recognition elements for peptide and protein 
interactions. Recently, left handed polyproline II (PPII) helixes have been 
attracting significant attention due to their dominant role in cellular signal 
transduction involving proline–rich motifs (PRMs). Stabilization of alpha – helixes 
by ring closing metathesis (RCM)–based hydrocarbon “stapling” has proven to be 
a promising means of increasing affinity and bio-availability of peptide ligands. In 
the HIV-1 life cycle, the ubiquitin E2 variant (UEV) domain of the human tumor 
susceptibility gene 101 (Tsg101) protein is recruited by major structural proteins 
of HIV-1 to facilitate viral budding. This recruitment involves the direct interaction 
of the Tsg101 UEV domain with a proline–rich motif in the viral Gag–p6 protein. 
NMR solution studies of the interaction between the p6–derived 9–mer peptide, 



P1E2P3T4A5P6P7E8E9 and Tsg101, have indicated that a key A5P6 di–peptide 
region binds to Tsg101 in a PPII helix–like conformation. To examine the 
potential utility of RCM–based hydrocarbon stapling to PPII helix stabilization in 
the p6–derived 9–mer peptide, we prepared more than 50 macrocyclic peptide–
peptoid hybrids. We showed that this approach can stabilize PPII helix 
conformations to yield more bio-available ligands.  
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Synthesis of a novel fluorescent aryloxyanilide TSPO ligand  

Sanjay Telu1, telus@mail.nih.gov, Fabrice G. Siméon2, simeonf@mail.nih.gov, 
Kimberly Jenko3, jenkok@mail.nih.gov, Sami S Zoghbi3, 
zoghbis@intra.nimh.nih.gov, Robert B. Innis4, innisr@intra.nimh.nih.gov, and 
Victor W. Pike2, pikev@mail.nih.gov. (1) Molecular Imaging Branch, National 
Institute of Mental Health, National Institutes of Health, Building 10, Rm B3 C355, 
10 Center Drive, Bethesda, MD 20892, Fax: 301 480 5112, (2) Molecular 
Imaging Branch, National Institute of Mental Health, National Institutes of Health, 
Building 10, Rm B3 C346A, 10 Center Drive, Bethesda, MD 20892, (3) Molecular 
Imaging Branch, National Institute of Mental Health, National Institutes of Health, 
Building 10, Rm 2D44, 10 Center Drive, Bethesda, MD 20892, (4) Molecular 
Imaging Branch, National Institute of Mental Health, 1 Center Drive, Bldg 1, B3-
10, Bethesda, MD 20892  

Microglial activation with TSPO (translocator protein (18 kDa) up-regulation is 
associated with many inflammatory lesions in brain and periphery. 
Aryloxyanilides have proved to be a successful scaffold for the development of 
radioligands for PET imaging of TSPO in brain. We sought to use this scaffold to 
prepare fluorescent probes of TSPO. The aryloxyanilides (2a–b and 5) were 
synthesized by the treatment of an appropriate phenol or amine with either NBD-
Cl or NBD-F. The rank order of TSPO binding affinity (IC50, nM) was 2a (9.32) > 
5 (116) > 2b (> 5000). Compounds 2a and 2b are non-fluorescent whereas 5, in 
which the NBD is attached in the N-acetyl moiety, is highly fluorescent (λex = 478 
nm and λem = 525 nm) in aqueous acetonitrile. Hence, aryloxyanilides appear to 
be a promising scaffold for the preparation of fluorescent high affinity TSPO 
probes.  
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Synthesis of novel risedronate and related conjugates with Rhodamine 
Red-X and Alexa Fluor 647: New fluorescent probes for bone active drugs  

Charles E. McKenna1, Shuting Sun1, Katarzyna M. Błażewska1, Boris A. 
Kashemirov1, Anke J. Roelofs2, Fraser P. Coxon2, Michael J. Rogers2, and Frank 
H. Ebetino3. (1) Department of Chemistry, University of Southern California, Los 
Angeles, CA 90089-0744, Fax: 213-740-0930, (2) Bone & Musculoskeletal 
Research Programme, Institute of Medical Sciences, University of Aberdeen, 
Aberdeen, United Kingdom, (3) Procter & Gamble Pharmaceuticals, 8700 
Mason-Montgomery Rd, Mason, OH 45040  

Bisphosphonates (BPs) drugs are therapeutic agents for treatment of bone 
disorders such as osteoporosis and Paget's disease and also demonstrate anti-
tumor effects in vitro and in vivo. However, details of the skeletal distribution and 
cellular uptake of BP drugs remain to be elucidated, prompting the introduction of 
imaging probes derived from the parent compounds. We report here the ‘magic 
linker'1 synthesis of several novel conjugates derived from the nitrogen-
containing bisphosphonate (N-BP) drug risedronate (and related analogues) with 
Rhodamine Red-X (Rho) and with the near infrared fluorescing dye Alexa Fluor 
647 (AF647). The conjugates were typically obtained in 50%-77% yield (95-99% 
purity), and were characterized by UV-VIS, fluorescence emission, 1H NMR, 31P 
NMR and HRMS. The relative advantages of different bisphosphonate 
fluorescent probes will be discussed, and examples will be provided 
demonstrating that the new AF647 conjugates provide an important new tool for 
imaging of N-BP drug distribution in vivo.  

Reference: 1. Kashemirov BA, Bala JLF, Chen X, Ebetino FH, Xia Z, Russell 
RGG, Coxon FP, Roelofs AJ, Rogers MJ, McKenna CE (2008) Bioconjugate 
Chem. 19, 2308-2310.  
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Facile synthesis of 4-hydroxy and 4-fluoro-L-glutamine derivatives using 
Passerini reaction as a key assembly step  

Wenchao Qu1, Zhihao Zha1, and Hank F. Kung2. (1) Department of Radiology, 
University of Pennsylvania, 3700 Market Street, Room 305, Philadelphia, PA 
19104, Fax: 215-349-5035, (2) Departments of Radiology and Pharmacology, 
University of Pennsylvania, 3700 Market Street, Room 305, Philadelphia, PA 
19104  



Fluorinated amino acids play important roles in various fields of bioorganic and 
medicinal chemistry research. Synthesis and application of fluorinated amino 
acids as radiotracers have also received increased attention because of their 
potential as PET imaging tracers for diagnosis in nuclear medicine. Introduction 
of fluorine atom to the skeleton of an amino acid molecule, however, is 
somewhat treacherous due to the strong electron-withdrawing property of fluorine 
atom. Herein, we report a novel and facile synthesis of 4-fluoro-L-glutamine using 
Passerini tri-components reaction as the key reaction step. Starting from a 
commercially available aspartic acid derivative, a four-step transformation, 
followed by Passerini reaction and a selective deprotection afforded 4-hydroxy-L-
glutamine derivatives. Next, using O-tosylation, fluorination and selective 
deprotection reactions provided a useful 4-O-tosyl substituted glutamine 
intermediate and the desired 4-fluoro-L-glutamine in good to excellent yields.  
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Facile synthesis of carbon-13 and deuterium labeled L-glutamine  

Wenchao Qu1, Zhihao Zha1, and Hank F. Kung2. (1) Department of Radiology, 
University of Pennsylvania, 3700 Market Street, Room 305, Philadelphia, PA 
19104, Fax: 215-349-5035, (2) Departments of Radiology and Pharmacology, 
University of Pennsylvania, 3700 Market Street, Room 305, Philadelphia, PA 
19104  

Magnetic resonance imaging (MRI) of naturally enriched carbon-13 compounds 
at mmole range usually is too insensitive for producing meaningful in vivo 
images. Recent advances in MR imaging of hyperpolarized C-13 "enriched" 
samples showed a 100,000 folds enhancement of specific signal. It can 
potentially be useful in imaging human tissues if suitable contrast agents can be 
found. Currently, there is an intense interest in developing C-13 labeled small 
molecules (such as pyruvic acid, succinic acid, etc) as metabolic indicators. We 
report here the synthesis of C-13 and deuterium labeled L-glutamine that should 
benefit from a longer T1 for hyperpolarized MRI. Starting from a commercially 
available aspartic acid derivative, four steps transformation afforded deuterium 
labeled homoserine derivative. Next, O-tosylation, iodo-tosyl exchange, [C-
13]cyano-iodo exchange and final concentrated hydrochloric acid controlled 
partial hydrolysis reactions provided C-13 and deuterium labeled L-glutamine in 
excellent yields and high stereospecificity.  

 
MEDI 417  

Synthesis of novel hemoglobin cross linkers based on 2,3-
diphosphoglycerate  



Courtney Cunningham, ccunningham0520@gmail.com, Department of 
Chemistry, Howard University, 525 College St. NW, Washington, DC 20059  

The design, synthesis, and characterization of a novel fluorinated 2,3-
diphosphoglycerate (DPG) mimic has been investigated. (á,á-Difluoroalkyl) 
phosphonates are hydrolytically stable isopolar and isosteric analogs of 
phosphonate esters. The fluorinated phosphonate precursor for use in the 
preparation of 2-(difluorophosphonomethyl)-4,4-difluoro-4-phosphonobutyric 
anion (potential hemoglobin crosslinker), have been synthesized and 
characterized. The fluorinated DPG analog will be evaluated for its ability to 
crosslink stroma free hemoglobin which is normally stabilized by DPG in the red 
blood cell.  
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Penetration studies of formulations of the drug Pc 4 through silicon 
membranes  

Yun Liu, yxl109@case.edu, Ming Guo, ming.guo@case.edu, and Malcolm E. 
Kenney, Department of Chemistry, Case Western Reserve University, 10900 
Euclid Avenue, Cleveland, OH 44106  

Pc 4, a promising photodynamic therapy (PDT) drug for the treatment of cancer 
has been carried through a successful topical Phase I clinical trial at University 
Hospitals of Cleveland. However, the formulation of Pc 4 currently used is not 
optimal. In this work, various Pc 4 salts have been formulated in Vanicream®, 
and the penetration of these formulations has been studied with a Franz-type 
vertical diffusion cell apparatus. The membrane used in this study has been a 
cross-linked, medical-grade polydimethylsiloxane (silicone) membrane. This work 
provides a foundation for the improvement of the formulation of Pc 4.  

 
MEDI 419  

(1S,6R)-2,7(14),10-Bisabolatrien-1-ol-4-one, a novel hepatoprotective agent, 
against carbon tetrachloride-induced acute and chronic liver damage in 
mice  

Chi-Chang Huang1, john5523@gate.sinica.edu.tw, Yu-Ying Hsu2, 
d301090007@tmu.edu.tw, Ya-Wen Cheng3, bb710577@yahoo.com.tw, and Lie-
Fen Shyur3, lfshyur@ccvax.sinica.edu.tw. (1) Agricultural Biotechnology 
Research Center, Academia Sinica, No. 128 Sec. 2, Academia Rd., Nankang, 
Taipei 115, Taiwan, R.O.C, Taipei 115, Taiwan, Fax: +886-2-26515028, (2) 
Agricultural Biotechnology Research Center, Academia Sinica, No. 128 Sec. 2, 
Academia Rd., Nankang, Taipei 115, Taiwan, R.O.C, Taipei, 115, Taiwan, Taipei 



115, Taiwan, (3) Agricultural Biotechnology Research Center, Academia Sinica, 
No. 128 Sec. 2, Academia Rd., Nankang, Taipei 115, Taiwan, R.O.C, Taipei, 
115, Taiwan, Taipei, 115, Taiwan, Taipei 115, Taiwan, Fax: +886-2-26515028  

We have previously shown that a bioactive fraction isolated from wood hexane 
extract of C. japonica (CJH7-2) possess anti-inflammatory and hepatoprotective 
activities in vitro and in vivo. (1S,6R)-2,7(14),10-bisabolatrien-1-ol-4-one (BSL), 
the major compound in CJH7-2, is a peculiar sesquiterpenol in C. japonica and 
play important roles in the observed anti-inflammatory effects of CJH7-2. The aim 
of this study was to confirm and characterize the anti-inflammatory and 
hepatoprotective bioactivities of BSL. BSL was observed to markedly suppress 
nitric oxide production, and inhibit both mRNA and protein expressions of 
inducible nitric oxide synthase (iNOS) and cycloxygenase-2 (COX-2) as well as 
up-regulation of HO-1 protein expression in LPS-stimulated mouse macrophage 
RAW 264.7 cells. The enzymatic activity of cyclooxygenase-2 (COX-2) and 
prostaglandin E2 synthesis were inhibited by BSL in a dose dependent manner. 
BSL also potently inhibited TPA-induced nitrotyrosine and COX-2 proteins 
expression in mouse skin. LPS-induced IKKα/β and IκB phosphorylation and NF-
κB activation in macrophages, however, were not responsive to BSL treatment, 
as examined by Western blot analysis and electrophoretic mobility shift assay. 
Moreover, BSL-induced JNK-dependent c-Jun phosphorylation and subsequent 
induction of hemeoxygenase-1 (HO-1) expression were specifically reversed by 
the treatment of a JNK-specific inhibitor. The in vivo effect of the BSL extract 
(BSL-E) on carbon tetrachloride (CCl4)-induced acute and chronic liver damages 
in mouse system were investigated. BSL-E (10 mg/kg) could prevent CCl4-
induced liver injury and aminotranferases activities in mice. Histopathological and 
immunofluorescent examinations revealed that BSL-E treatment effectively 
suppressed CCl4-induced lipid accumulation, cell necrosis, iNOS and COX-2 
expressions in mouse liver tissues. This study demonstrates that BSL possess 
anti-inflammatory activity in vitro and in vivo that has good potential for further 
development into hepatoprotective agent.  

 
MEDI 420  

In vitro, ex vivo, and in vivo lead development of a fluorescent, epigenetic 
small molecule inducer of RASSF1A  

Kathryn Ditmer1, ked54@georgetown.edu, Scott C. Grindrod2, 
scg36@georgetown.edu, Li Zhang3, Partha P. Banerjee4, Shankar Jagadeesh4, 
and Milton L. Brown1, mb544@georgetown.edu. (1) Drug Discovery Program, 
Georgetown University Medical Center, Washington, DC 20057, (2) Drug 
Discovery Program, Georgetown University Medical Center, 3970 Reservoir Rd 
NW, New Research Building, WP-22, Wahsington, DC 20057, (3) Drug 
Discovery Program, Georgetown University Medical Center, 3970 Reservoir 
Road, Washington, DC 20057, (4) Department of Biochemistry and Molecular & 



Cellular Biology, Georgetown University Medical Center, 3900 Reservoir Rd NW, 
Washington, DC 20057  

Restoring expression of the genetically silenced tumor suppressor Ras-
association domain family 1 (RASSF1A) in cancer cells results in cell cycle 
arrest, inhibited motility and apoptosis. Previously presented was the design and 
synthesis of a fluorescent small molecule capable of inducing RASSF1A 
expression in human prostate cancer cells (PC-3), which inhibited PC-3 
proliferation at 1.5 μM. We now report the lead compound inhibits DNA 
methyltransferase (DNMT) activity, and its fluorescence allows for confocal 
imaging of the compound with DNMT antibodies, both in vitro in PC-3 cells and 
ex vivo in paraffin-embedded human prostate tissues. Preliminary in vivo studies 
with human prostate xenograph tumors showed significant tumor volume 
reduction in animals treated with the lead compound compared to control. 
Although dose-escalating studies have yet to be performed to find the optimum 
dose, these results demonstrate the potential use of this compound for reducing 
human prostate tumor volume.  
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Nucleoside analogs with 1,2,3-triazoles as the nucleobase  

Nina E. Mace, nimace@davidson.edu, Christopher L. Boswell, 
chboswell@davidson.edu, Matthew G. Lindale, malindale@davidson.edu, and 
Erland P. Stevens, erstevens@davidson.edu, Department of Chemistry, 
Davidson College, PO Box 7120, Davidson, NC 28035, Fax: 704-892-2709  

1,2,3-Triazoles were prepared through cycloadditions of enol ethers with azides 
bearing a protected ribose analog. Further functionalization of the triazole ring 
followed by deprotection of the sugar afforded nucleoside analogs with a triazole 
as the nucleobase. Synthetic details and preliminary activity data against 
selected viruses are presented.  
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Synthesis of multivalent cell penetrating peptides (CPPs) through native 
chemical ligation  

Alfredo M. Angeles-Boza, alfredo_angeles@tamu.edu, Department of 
Biochemistry and Biophysics, Texas A&M University, 300 Olsen Blvd., College 
Station, TX 77843, and Jean-Philippe Pellois, pellois@tamu.edu, Department of 
Biochemistry and Biophysics, Texas A&M University, 300 Olsen Blvd., College 
Station TX 77843  



Cell-penetrating peptides (CPPs) can mediate the delivery of cell-impermeable 
cargoes across the plasma membrane of live cells. Currently, CPPs are relatively 
inefficient and this has limited their use in therapeutic applications. In the present 
study, we test whether the delivery efficiency can be improved by creating 
multivalent CPP systems. We have developed a peptide-based scaffold that 
allows the easy construction of branched CPPs oligomers. The synthesis, 
cytotoxicity, and ability to deliver pro-apoptotic peptides by these multivalent 
molecules is reported.  
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Synthesis of 3,3-difluoro-3-deoxyglycerol  

Elizabeth A. Goossen1, Daniel Tt. Yee2, Timothy W. Rhoads2, Kylie R. Vadnais2, 
Austin Wisecup2, and Stephen D. Warren1, warren@gonzaga.edu. (1) 
Department of Chemistry, Gonzaga University, 502 E. Boone Ave, Spokane, WA 
99258, (2) Gonzaga University  

Many studies have shown that glycerol is an important metabolic intermediate; 
however, few studies have focused solely on the details of its metabolism. 
Various monofluorinated deoxyglycerol analogues were previously reported to be 
both substrates and inhibitors of glycerol kinase. Difluorinated deoxyglycerol 
analogues are potential inhibitors of glycerol kinase and other enzymes using 
glycerol as a substrate. The synthesis of 3,3-difluoro-3-deoxyglycerol and a novel 
intermediate has not been described in the literature previously. Starting from D-
mannitol the synthesis will be described.  
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Total synthesis and biological assay of imidazole natural products from 
calcarea sponges  

Panduka Koswatta, panduka.koswattarmk@mavs.uta.edu and Carl J. Lovely, 
lovely@uta.edu, Department of Chemistry and Biochemistry, University of Texas 
at Arlington, 700 Planetatium Place, Arlington, TX 76019-0065, Fax: 817-272-
3808  

   

Abstract:  

2-Aminoimidazole-containing alkaloids isolated from marine sponges have 
recently captured the attention of a number of synthetic groups. Recent reports of 
structurally novel natural products, 1-13 (Figure 1) isolated from marine sponges, 



Leucetta and Clathrina sp. show a series of closely interrelated 2-
aminoimidazoles that embody two benzyl moieties, although there are 
differences in the position of oxidation.  There are obvious, if experimentally 
undefined, biosynthetic relationships between these molecules, and thus an 
approach to one member may provide intermediates that can be used en route to 
other family members.  

 

Figure 1: Selected Leucetta and Clathrina alkaloids  

As a result of our total synthesis program towards these alkaloids, we have 
developed novel methods to functionalize the diiodoimidazole (14, figure 2) to 
furnish few of above natural products, which show potential application in 
medicinal chemistry. The details of our biological studies will be presented.  

 

Figure 2: Total synthesis of imidazole natural product from a common starting 
material.  
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Design and synthesis of novel small molecules that protect cells against 
ionizing radiation  

Kathryn Ditmer1, ked54@georgetown.edu, Thomas Walls2, thw4g@virginia.edu, 
Eliot M. Rosen3, and Milton L. Brown1, mb544@georgetown.edu. (1) Drug 
Discovery Program, Georgetown University Medical Center, Washington, DC 
20057, (2) Drug Discovery Program, Georgetown University Medical Center, 
3970 Reservoir Road, Washington, DC 20057, (3) Department of Oncology, 
Lombardi Comprehensive Cancer Center, Georgetown University Medical 
Center, 3970 Reservoir Rd NW, Washington 20057  

3,3'-Diindolylmethane (DIM) is a major active metabolite of the anticancer agent 
indole-3-carbinol found in Brassica vegetables such as broccoli. In addition to 
inducing cell cycle arrest and apoptosis in a variety of cancer cell lines, DIM also 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1295073&Hash=99f49b063ff7565fb9b1e0f96d42e599
http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=1&RecordType=Paper&Recordid=1295073&Hash=99f49b063ff7565fb9b1e0f96d42e599


decreases cellular sensitivity to ionizing radiation (IR), which may serve as whole 
body IR protection if given before exposure or quickly enough after. In an effort to 
discover more active compounds, novel DIM analogs were designed, 
synthesized and assayed for their ability to decrease breast cancer cell sensitivity 
to IR. Several compounds were found to be equal to or more effective than DIM 
in protecting cells against the effects IR in a dose-dependent manner. Active 
compounds increased the phosphorylation of the tumor suppressor protein 
BRCA1 by the ATM kinase, a critical intermediate in a number of cellular 
responses to IR. The active compounds may thus serve to pre-activate the 
cellular DNA damage response.  
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The synthesis of thalidomide linked spiropyran derivatives for the 
elucidation of its mechanism of action  

Christopher Saito1, christopher.saito@smail.astate.edu, Jordan Carmack1, 
jordan.carmack@smail.astate.edu, Ebony Love2, ebony.love@smail.astate.edu, 
Tony James2, tony.james@smail.astate.edu, James Shelton2, 
james.shelton@smail.astate.edu, Brittany L. Bailey3, 
brittany.bailey@smail.astate.edu, Jessica Lack2, jessica.lack@smail.astate.edu, 
Kayla Watkins2, kayla.watkins@smail.astate.edu, Earl Benjamin III2, 
earlbenjamin@astate.edu, Shannon Hutson4, and Ellis Benjamin2. (1) The 
Applied Molecular & Synthetic Lab: Department of Chemistry and Physics, 
Arkansas State University, PO Box 419, State University, AR 72467, (2) The 
Applied Molecular & Synthetic Lab: Department of Chemistry and Physics, 
Arkansas State University, PO Box 419, State Univerisity, AR 72467, (3) The 
Applied Molecular & Synthetic Lab: Department of Biology, Arkansas State 
University, PO Box 419, State Univerisity, AR 72467, (4) Department of 
Chemistry & Physics, Arkansas State University, PO Box 419, State University, 
AR 72467  

Thalidomide has reemerged as a novel therapy that is both anti-angiogenic and 
immunomodulative. Although thoroughly research under clinical conditions its 
mechanism of action is still unknown. The coupling of thalidomide and its 
derivatives with dyes, specifically spiropyran, would help elucidate a possible 
mechanism. This research uses two microwave syntheses of thalidomide 
derivatives (32-52%) and spiropyrans (48 – 88%). These products are then 
couple to produce novel dye linked thalidomide derivatives. Future work will test 
these spiropyran linked thalidomide derivatives under biological conditions to 
assist in the elucidation of a structure.  
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Design and synthesis of small molecule disruptors of EWS-FLI1/RHA 
interactions  

Perrer N. Tosso, pnt7@georgetown.edu, Department of Oncology, Georgetown 
University Medical Center, 3970 Reservoir Rd, NW, Washington, DC 20057, Yali 
Kong, Drug discovery program, Georgetown University Medical Center, 3970 
Reservoir Rd, NW, Washington, DC 20057, Julie S. Barber, Oncology and 
Pediatrics, Georgetown University, 3970 Reservoir Rd, NW, Washington, DC 
20057, Jeffrey Toretsky, Oncology and Pediatrics, Georgetown University 
Medical Center, 3970 Reservoir Rd, New Research Building, Washington, DC 
22057, and Milton L. Brown, mb544@georgetown.edu, Drug Discovery Program, 
Georgetown University Medical Center, 3970 Reservoir Road, NW, Washington, 
DC 20057  

EWS-FLI1 oncoprotein is expressed as a result of chromosomal translocation 
that occurs in the Ewing's Sarcoma Family of Tumors (ESFT). Its interaction with 
RNA Helicase A (RHA) is believed to be important for its oncogenic potential. We 
identified a lead small molecule that disrupts EWS-FLI1/RHA binding. This 
compound significantly inhibits human Ewing's sarcoma TC32 cell proliferation 
(GI50< 1 µM). Based on the structure of our lead compound, we modified and 
synthesized a series of derivatives targeting EWS-FLI1. Biological results 
identified several of them to have potent inhibition against Ewing's sarcoma cell 
lines. This suggests that our small molecules have potential therapeutic effects in 
the treatment of ESFT.  
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Synthesis and subcellular localization studies of porphyrin pigments  

Ursula Simonis1, uschi@sfsu.edu, Sarah Sareh1, sarah.sareh@gmail.com, 
Lisa van Diggelen1, lisa.vandiggelen@gmail.com, Anna Jung1, 
annajung@gmail.com, Lenin Parrales1, Beate Röder2, and Meden Isaac1, 
meden@sfsu.edu. (1) Department of Chemistry and Biochemistry, San Francisco 
State University, 1600 Holloway Ave., San Francisco, CA 94132, (2) Institut für 
Physik, Humboldt-Universität zu Berlin, D-12489 Berlin, Germany  

To optimize the effectiveness of photosensitizers (PSs) for their application in 
phototherapy, we synthesized amino acid–substituted tetraphenylporphyrins 
(TPPs) and their indium complexes to test the hypothesis that mitochondria-
localizing porphyrins are better photosensitizers since they provoke cell death by 
apoptosis. Their subcellular localization was determined in prostate (LNCaP) and 
leukemia (Jurkat) cancer cells. Confocal microscopy studies showed that di-
substituted serine methoxy-TPPs were slightly more effective in mitochondrial 
localization than di-substituted lysine methoxy-TPPs. Phototoxicity studies of 
both lysine and serine alkoxy-substituted TPPs revealed preferential localization 



in the mitochondria with a ratio of mitochondrial to lysosomal uptake of 8 to 1. 
Serine methoxy- and alkoxy-substituted TPPs induced mitochondrial cell death 
via apoptosis with 68% and 88% selectivity, respectively. Our results highlight 
that the type and substitution pattern of the amino acid and the nature of the 
hydrophobic substituents modulate mitochondria targeting properties and, 
thereby, the extent of cell death by apoptosis.  
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High throughput amide library synthesis using flow chemistry  

Andrea I. Lebed, lebed.a@neu.edu, Department of Chemistry and Chemical 
Biology, Northeastern University, 58 Queensberry St, Apt G1, Boston, MA 02215, 
Fax: 973-219-5249  

Library synthesis has become a routine component of the discovery process of 
medicinal agents. This process is typically conducted through conventional 
synthesis methods, with multiple reactions in sequence. A need for a high 
throughput method has emerged to render the process more efficient and robust. 
Using the Syrris AFRICA (automated flow reaction incubation and control 
apparatus) system, libraries of amides were synthesized in a flow fashion. A 
macroporous resin column was attached to the instrument, in which benzoic acid 
was coupled to the resin through an ester tether. At injection quantities of 
0.01mmol, approximately one hundred amides could be synthesized in one run. 
The resin column could easily be recoupled with the carboxylic acid. The column 
can also be recoupled more than 20 times. The purity and structure of the newly 
synthesized molecules was analyzed by NMR. Fifty pure amides were 
synthesized and collected in line using the AFRICA system, in DMSO, which 
provided an easy route from synthesis to assay. This method now provides a 
high throughput method to synthesize libraries of molecules, which can be easily 
analyzed and are adaptable to assay conditions.  
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Improve sample purity and productivity using advanced separation and 
detection techniques in flash chromatography  

Scott C. Anderson, scott.anderson@grace.com, GRACE Davison Discovery 
Sciences, 2051 Waukegan Rd., Deerfield, IL 60015, Fax: 847-948-1078  

Bottlenecks, especially in purification, waste time and money which slowdown 
compound submission in discovery research and development. A target 
compound's successful progression through hit to lead status and beyond is 
dependent upon whether high purity samples where submitted for iterative 



biological testing. Particular challenges exist in separating mixtures containing 
nonchromophoric entities and relying on UV detector triggering. UV triggered 
purifications can introduce guesswork in the process and add post purification 
steps slowing target submissions. To avoid unreliable assay results and 
compromised purities, alternate detection triggering is needed.  

This paper will focus on a novel flash instrument using a unique combined 
detection technique whereby improved compound purity and compound recovery 
is efficiently achieved. This novel combined and patent pending detection 
technique incorporates multiple detectors and enables nonchromophoric 
impurities to be identified and removed quickly and cleanly. By detecting more 
and ultimately collecting less, the combined detection maximizes sample 
recovery, eliminates repeated runs, and avoids excessive time-wasting post-
purification workup on undesirable components. Consequently, flash purifications 
are made simpler, cleaner, more reliable, and more efficient allowing the 
synthetic chemist to be more confident and productive.  

The Reveleris™ flash chromatography system, is unique among flash systems, 
and overcomes detection limits of UV-based purification. The detection 
technology of the system provides more universal detection while the system 
achieves maximum sample recovery and purity. Expanded flexibility of the new 
system includes solvent selection/management, simplified run control, and 
increased flow & pressure capabilities to enable efficient purification.  
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β-Lactam-based approach for the chemical programming of aldolase 
antibody 38C2  

Julia I. Gavrilyuk1, juliag@scripps.edu, Ulrich Wuellner1, and Carlos F. Barbas 
III2, carlos@scripps.edu. (1) Departments of Chemistry, Molecular Biology and 
The Skaggs Institute for Chemical Biology, The Scripps Research Institute, 
10550 North Torrey Pines Rd., BCC550, La Jolla, CA 92037, (2) Departments of 
Chemistry, Molecular Biology and The Skaggs Institute for Chemical Biology, 
The Scripps Research Institute, 10550 North Torrey Pines Road, La Jolla, CA 
92037  

Irreversible chemical programming of monoclonal aldolase antibody (mAb) 38C2 
has been accomplished with β-lactam equipped targeting modules. A model 
study was first performed with β-lactam conjugated to biotin. This conjugate 
efficiently and selectively modified the catalytic site lysine (LysH93) of mAb 
38C2. We then conjugated a β-lactam to a cyclic-RGD peptide to chemically 
program mAb 38C2 to target integrin receptors αvβ3 and αvβ5. The chemically 
programmed antibody bound specifically to the isolated integrin receptor proteins 
as well as the integrins expressed on human melanoma cells. This approach 



provides an efficient and versatile solution to irreversible chemical programming 
of aldolase antibodies.  
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Sounds of silence: Innovative approach for identification of novel GPCR-
modulator chemical entities  

Stephan Schann, sschann@domaintherapeutics.com, S. Mayer, M. Frauli, C. 
Franchet, and P. Neuville, BIOPARC, Domain Therapeutics, Boulevard 
Sebastien Brant, 67400 Illkirch, France  

GPCR allosteric modulators represent a new therapeutic strategy with 
unprecedented opportunities for drug discovery. At Domain Therapeutics, we 
have developed a unique technology to discover new GPCR allosteric 
modulators that cannot be identified by standard functional assays. This one 
consists in first the identification of silent allosteric modulators (SAMs) that bind 
to the receptor but do not have functional activity and second in their chemical 
modifications to change them into positive (PAMs) or negative (NAMs) allosteric 
modulators. We are currently using this innovative approach to obtain novel 
PAMs for GLP-1 and mGluR2 starting from identified SAMs having chemical 
scaffolds with good novelty and druggability.  
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Discovery of ASP1645: A novel P2Y12 receptor antagonist as an antiplatelet 
agent  

Yuji Koga1, yuji.koga@jp.astellas.com, Takashi Kamikubo1, Takao Okuda1, 
Michihito Kageyama1, Susumu Watanuki1, Fukushi Hirayama1, Hiroyuki 
Moritomo1, Toshiyuki Sugimori2, Makoto Kasai2, Toshio Uemura3, Jun Takasaki4, 
Fujiko Takamura5, Toshio Okazaki6, Minoru Okada1, and Mitsuaki Ohta1. (1) 
Chemistry Research Labs, Astellas Pharma Inc, 21 Miyukigaoka, Tsukuba, 
Ibaraki, 305-8585, Japan, (2) Process Chemistry Labs, Astellas Pharma Inc, 160-
2 Akahama, Takahagi, Ibaraki, 318-0001, Japan, (3) Pharmacology Research 
Labs, Astellas Pharma Inc, 21 Miyukigaoka, Tsukuba, Ibaraki, 305-8585, Japan, 
(4) Molecular Medicine Research Labs, Astellas Pharma Inc, 21 Miyukigaoka, 
Tsukuba, Ibaraki, 305-8585, Japan, (5) Drug Metabolism Research Labs, 



Astellas Pharma Inc, 2-1-6 Kashima, Yodogawa-ku, Osaka, 532-8514, Japan, (6) 
Quality Assurance, Astellas Pharma Inc, 3-17-1 Hasune, Itabashi, Tokyo, 174-
8612, Japan  

Platelet activation plays an essential role in thrombosis. ADP-induced platelet 
aggregation is mediated by P2Y1 and P2Y12, two distinct G protein-coupled 
ADP receptors. We cloned an orphan receptor and have identified it as a P2Y12 
receptor. Subsequently, we developed the 2-MeSADP binding assay. In our 
research program for antiplatelet agents, a series of novel quinolone derivatives 
was identified as P2Y12 receptor antagonists and demonstrated inhibitory 
activities on ADP-induced platelet aggregation both in vitro and ex vivo. This 
work led to the discovery of the orally active P2Y12 receptor antagonist ASP1645 
as a candidate for clinical trial, which showed potent antiplatelet activities in vivo. 
Here, we report on the synthesis and structure-activity relationships of quinolone 
derivatives leading to ASP1645.  
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Structure-binding affinity studies of fibrinogen aptamers  

Nanting Ni1, nni3@student.gsu.edu, Xiaojing Wang1, Gaurav Choudhary2, 
Yunfeng Cheng1, Minyong Li3, and Binghe Wang3, wang@gsu.edu. (1) 
Department of Chemistry, Georgia State University, 50 Decatur Street, Atlanta, 
GA 30303, Fax: 404-413-5543, (2) Department of Biology, Georgia State 
University, 50 Decatur Street, Atlanta, GA 30303, (3) Department of Chemistry 
and Center for Biotechnology and Drug Design, Georgia State University, 50 
Decatur Street, Atlanta, GA 30303  

Earlier our lab reported the selection of boronic acid-modified DNA-based 
aptamers that are 90-nucleotide long. These aptamers can recognize fibrinogen 
through binding at a glycosylation site and thus are very useful tools for probing 
the effect of glycosylation pattern changes on the ability for fibrinogen to mediate 
blood coagulation. In addition, they also have anticoagulation effects. We are 
interested in understanding aptamer's structural effect on fibrinogen binding and 
the eventual development of shorter oligonucleotides capable of fibrinogen 
binding. Aptamer analogs from systematic truncations and mutations were 
examined for their ability to bind to fibrinogen. The results indicate that not all 
positions are critical for binding. Such results also suggest the possibility of 
developing short oligonucleotides as fibrinogen “binders” possessing 
anticoagulation effects.  
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O2-Glycosylated PROLI/NO prodrugs: Biocompatible nitric oxide donors  



Rahul S. Nandurdikar, nandurdikarr@mail.nih.gov, Chemistry Section, 
Laboratory of Comparative Carcinogenesis, National Cancer Institute at 
Frederick, 1050 Boyles St., Post Box B, Frederick, MD 21702, Fax: 301-846-
5946, Anna Maciag, Basic Research Program, SAIC Frederick Inc, SAIC 
Frederick Inc, Frederick, MD 21702, Harinath Chakrapani, chakrah@ncifcrf.gov, 
Chemistry Section, Laboratory of Comparative Carcinogenesis, National Cancer 
Institute at Frederick, Frederick, MD 21702, Michael L. Citro, Basic Research 
Program, SAIC Frederick, NCI at Frederick, Frederick, MD 21702, Joseph E. 
Saavedra, Basic Research Program, SAIC-Frederick, Inc, Frederick, MD 21702, 
and Larry K. Keefer, keefer@ncifcrf.gov, Laboratory of Comparative 
Carcinogenesis, National Cancer Institute-Frederick, Frederick, MD 21702  

Nitric oxide (NO) plays a vital role in many physiological processes such as blood 
pressure regulation, platelet aggregation, immune response, and 
neurotransmission. O2- Glycosylated PROLI/NO compounds are efficient, 
biocompatible donors of NO and may have significant applications in these 
processes. These PROLI/NO compounds are easily synthesized from L-prolinol 
and the free carboxylic functional group on PROLI/NO allows synthetic 
transformation to more cell-permeable PROLI/NO amides and esters. The 
commercially available glycosidase (jack bean enzyme) has shown to hydrolyze 
GlcNAc-PROLI/NO compounds to release NO in good yield. Morever, GlcNAc-
DEA/NO and GlcNAc-PYRRO/NO are lead compounds for antileishmanial 
activity. The biological evaluations of GlcNAc-PROLI/NO analogues are 
underway and the results will be presented in this poster.  
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Discovery of pyrazole based geminally substituted p4 groups as potent, 
selective, and orally bioavailable inhibitors of blood coagulation factor xa  

Michael J. Orwat1, michael.orwat@bms.com, Karen A. Rossi1, Joseph 
Luettgen1, Robert M. Knabb1, Kan He1, Ruth R. Wexler1, Patrick Y. S. Lam1, and 
Donald J. Pinto2. (1) PRI, Bristol-Myers Squibb, Hopewell, NJ 08534, (2) Bristol-
Myers Squibb  

Thromboembolic disorders are the leading cause of mortality in the world. Until 
very recently, warfarin remained the only approved oral anticoagulant. However, 
warfarin's narrow therapeutic index, propensity for excessive bleeding and need 
for regular monitoring, signified a great un-met medical need. Intense efforts 
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have been directed at the search for a safe oral anticoagulant. One such effort 
that, recently, has received a great deal of focus is the targeting of factor Xa, a 
pivotal enzyme in the coagulation cascade. As a result of preclinical studies 
which show inhibiting factor Xa is safe and efficacious, our laboratories have 
been vigorously pursuing suitable oral factor Xa candidates for advancement into 
clinical development. These efforts culminated in the discovery of apixaban, a 
potent and orally bioavailable inhibitor of factor Xa, which is currently in late 
stage clinical trials. As part of a follow-on strategy, a considerable amount of 
effort was undertaken to look for apixaban-like molecules, but with a structurally 
more diverse P4 group. This presentation aims to highlight such an approach 
which culminated with the discovery of compounds with geminally substituted P4 
groups which retained potent inhibition against factor Xa, good overall selectivity, 
and oral bioavailablity.  
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Discovery of 5,6-dihydrodibenzo[a,g]quinolizinium derivatives as a new 
series of P2X7 antagonists: Synthesis and structure-activity relationships  

Ga eun Lee1, alchemist81@gist.ac.kr, Ho-Sung Lee1, So Deok Lee1, Jung-Ho 
Kim2, and Yong-Chul Kim1, yongchul@gist.ac.kr. (1) Research Center for 
Biomolecular Nanotechnology, Department of Life Science, Gwangju Institute of 
Science and Technology (GIST), 1 Oryong-dong, Buk-gu, Gwangju 500-712, 
South Korea, Fax: +82-62-970-2484, (2) Hanwha Chemical Research & 
Development Center, Biotech Research Division, Taejon, South Korea  

Purinergic P2X7 receptor (P2X7R) is an ATP-gated non-selective cation channel 
and expressed in inflammation-related cells. These receptors have been known a 
crucial regulator of both IL-1β maturation and externalization. Various P2X7 
antagonists have therefore been tested as potential therapeutic agents in 
inflammation-related diseases such as rheumatoid arthritis. Iminium quaternary 
protoberberine alkaloids (QPA) have been discovered as novel P2X7 antagonists 
from a cell-based screening assay of compound library. To assess their 
structure–activity relationships, these compounds were modified at their R1 and 
R2 groups and assayed for their ability to inhibit the 2'(3')-O-(4-benzoylbenzoyl)-
ATP (BzATP)-induced uptake of fluorescent ethidium by HEK-293 cells stably 
expressing the human P2X7 receptor, and their ability to inhibit BzATP-induced 
IL-1β release by differentiated THP-1 cells. Compounds 15a and 15d, with alkyl 
groups at the R1 position, and especially compound 19h, with the 2-NO2-4,5-
dimethoxy-benzyl group at the R2 position, had potent inhibitory efficacy as P2X7 
antagonists.  
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Dynamics of nitric oxide release in endothelial cells of WKY and SHR rats  

Febee R. Louka, frl6631@louisiana.edu, Department of Chemistry, University of 
Louisiana at Lafayette, Lafayette, LA 70504, Fax: 337-482-5676, and Tadeusz 
Malinski, Department of Chemistry and Biochemistry, Ohio University, Athens, 
OH 45701  

This study examines the difference in the dynamics of •NO production by normal 
and dysfunctional endothelium. An array of •NO, O2•- and ONOO- nanosensors 
was used to study the changes in kinetics of •NO in vitro. •NO, O2•- and ONOO- 
were measured simultaneously in the left ventricle and aorta of normotensive 
(WKY) and hypertensive (SHR) rats. The concentrations of O2•-, ONOO- and •NO 
were monitored after stimulation with calcium ionophore or acetylcholine. The 
rate of •NO production decreased from 1.2 ± 0.1 μmol/s in WKY to 0.46 ± 0.04 
μmol/s in the SHR rats. Also, maximum •NO concentration in SHR was found to 
be lower than in WKY. The O2•- and ONOO- concentrations dramatically 
increased in SHR compared to WKY. Therefore, the change in dynamics of •NO 
release in the dysfunctional endothelium can be attributed to the increase in 
generation of O2•-.  

 
MEDI 439  

Synthesis and SAR studies of substituted pyrazole derivatives possessing 
antifungal action  

Pallav D. Patel1, pallav.patel06@stjohns.edu, Satyakam Singh1, 
satyakamsingh@gmail.com, Bela Kocsis2, bela.kocsis@aok.pte.hu, Erika 
Kocsis2, erikakocsis@indamail.hu, and Tanaji T. Talele1, talelet@stjohns.edu. (1) 
Department of Pharmaceutical Sciences, College of Pharmacy & Allied Health 
Professions, St. John's University, 8000 Utopia Parkway, Jamaica, NY 11439, (2) 
Institute of Medical Microbiology and Immunology, University of Pecs, Pecs, 
Hungary  

As part of a program aimed at developing potent antifungal agents, a series of 
fluconazole analogs, having the 1,2,4-triazole ring replaced by variously 
substituted pyrazoles, were prepared and evaluated in vitro for antifungal activity 
against Candida spp and Aspergillus niger. Several analogs exhibited a broad 
spectrum of activity compared to fluconazole. The synthesis, SAR, molecular 
docking, and antifungal evaluation of these analogs will be discussed in the 
poster.  

 
MEDI 440  



Synthesis, characterization, and biological activities of new compounds 
derived from metronidazole and amino acids and their esters  

Haythem Ali Saadeh1, h.saadeh@ju.edu.jo, Ahmed T. Al-Masri2, 
almasri@yahoo.com, Ibrahim M. Mosleh3, i.mosleh@ju.edu.jo, and Mohammad 
S. Mubarak1, mmubarak@ju.edu.jo. (1) Department of Chemistry, The University 
of Jordan, Amman 11942, Jordan, Fax: 962-6-5348932, (2) Department of 
Chemistry, University of Jordan, Amman 11942, Jordan, (3) Department of 
Biological Sciences, The University of Jordan, Amman 11942, Jordan  

A number of new compounds derived from metronidazole and amino acids and 
their esters have been synthesized through a reaction between 2-(2-methyl-5-
nitro-1H-imidazol-1-yl)acetic acid (1)and a number of amino acid esters (2)in the 
presence of N,Nx-carbonyldiimidazole (CDI). Hydrolysis of the esters derivatives 
with sodium hydroxide (4%), followed by acidification with hydrochloric acid (6 M) 
afforded the corresponding acids (3). The newly synthesized compounds were 
characterized by elemental analysis and by spectroscopic techniques such as 1H 
NMR, 13C NMR, and mass spectrometry. Some of the prepared compounds 
exhibited lethal activity against against Entamoeba and Giardia.  
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Synthesis of phosphatidic acid analogs for competitive binding with the 
receptor AFAP-110 in a pathway relevant to breast and ovarian cancer  

Mike F. Cuccarese, mcuccarese@gmail.com, C. Eugene Bennett Department of 
Chemistry, West Virginia University, 217 Clark Hall, Prospect Street, 
Morgantown, WV 26508  

Recent studies show that a particular polymorphism of AFAP-110 
(Ser403→Cys403) can independently activate the tyrosine kinase cSrc, which is 
known to stimulate the formation of invasive structures in breast and ovarian 
cancer cells. It is also known that if AFAP-110 does not bind to phosphatidic acid 
at its PH domain, no activation of cSrc occurs. As a result, the synthesis of 
phosphatidic analogues with greater binding affinity to AFAP-110 than 
phosphatidic acid are outlined in the presented research.  

 

http://oasys.acs.org/acs/238nm/medi/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1286222&Hash=fdcff1402f81c67d5493b01c322604db


 
MEDI 442  

Bis-amido piperidine derivatives as in vitro and in vivo potent dual orexin 
receptor antagonists  

Romano Di Fabio1, rdf26781@gsk.com, Philip Gerrard1, Rod Porter2, Geoff 
Stemp2, David Nash2, Clive Branch2, Mario Massagrande1, Alessandro Poffe1, 
Laura Piccoli1, Simone Braggio1, and Emiliangelo Ratti1. (1) Neurosciences 
Centre of Excellence for Drug Discovery, GlaxoSmithKline Medicines Research 
Centre, Via A. Fleming, 4, Verona 37135, Italy, (2) Neurosciences Centre of 
Excellence for Drug Discovery, New Frontiers Science Park, Harlow, United 
Kingdom  

The hypothalamic peptides orexin A and orexin B are potent agonists of two G-
protein coupled receptors, namely OX1R and OX2R. These receptors are widely 
distributed, though differentially, in the rat brain. In particular, OX1R was found to 
be highly present throughout the hypothalamus, whilst OX2R was found mainly in 
the VPN. A large body of compelling pre-clinical and clinical evidence suggest 
that the orexin system is deeply implicated in the sleep disorders. In particular, 
modulation of the orexin receptors by appropriate antagonists was proven to be 
an efficacious strategy for treatment of insomnia in humans.As part of our 
internal drug discovery program aimed towards the discovery potent and 
selective druggable orexin receptor antagonists, novel bis-amido piperidine 
derivatives were identified as in vitro potent dual orexin receptor antagonists 
showing hypnotic properties in multiple pre-clinical models. The structure-activity 
relationship of this new chemical series as well as the profile of the best 
exemplars selected will be discussed.  

 
MEDI 443  

Discovery of potent, CNS-penetrant dual orexin receptor antagonists 
containing a 1,4-diazepane central constraint that promotes sleep in rats  

Christopher D. Cox1, chris_cox@merck.com, Michael J. Breslin2, 
michael_breslin@merck.com, David B. Whitman2, Karen M. Brashear3, 
karen_brashear@merck.com, Anthony J. Roecker4, 
anthony_roecker@merck.com, Michael Bogusky2, Rodney A. Bednar5, Wei 
Lemaire5, Joesph G. Bruno5, George D. Hartman4, Georgia McGaughey3, 
georgia_mcgaughey@merck.com, Duane R. Reiss6, C. Meacham Harrell6, Scott 
M. Doran6, Susan L. Garson6, Richard L. Kraus6, Yuxing Li6, Thomayant 
Prueksaritanont7, Chunze Li7, Christopher J. Winrow6, Ken S. Koblan6, John J. 
Renger6, and Paul J. Coleman4. (1) Department of Medicinal Chemistry, Merck 
Research Laboratories, WP14-2, P O Box 4, 770 Sumneytown Pike, West Point, 
PA 19486, Fax: 215-652-7310, (2) Department of Medicinal Chemistry, Merck 



Research Laboratories, 770 Sumneytown Pike, P O Box 4, WP14-2, West Point, 
PA 19486, (3) Department of Medicinal Chemistry, Merck Research 
Laboratories, West Point, PA 19486, (4) Department of Medicinal Chemistry, 
Merck Research Laboratories, 770 Sumneytown Pike, WP14-2, P.O. Box 4, 
West Point, PA 19486, (5) Department of The West Point Facility for Automation 
and Screening Technology, Merck Research Laboratories, 770 Sumneytown 
Pike, WP14-2, P.O. Box 4, West Point, PA 19486, (6) Department of Depression 
and Circadian Disorders, Merck Research Laboratories, 770 Sumneytown Pike, 
WP14-2, P.O. Box 4, West Point, PA 19486, (7) Department of Drug Metabolism, 
Merck Research Laboratories, 770 Sumneytown Pike, WP14-2, P.O. Box 4, 
West Point, PA 19486  

Antagonism of the orexin (or hypocretin) system has been identified as a novel 
mechanism for the treatment of insomnia. In 2007, Actelion Pharmaceuticals 
reported clinical proof of concept for this mechanism with their dual OX1R/OX2R 
orexin receptor antagonist Almorexant, and, in partnership with GSK, recently 
initiated a Phase III clinical trial for the treatment of primary insomnia. This talk 
will describe a novel series of potent, dual orexin receptor antagonists containing 
a 1,4-diazepane central scaffold that was discovered following a high throughput 
screening effort. The synthesis, structure-activity relationships, and unique 
conformational properties of these antagonists will be discussed, along with in 
vivo efficacy experiments which demonstrate that these diazepane antagonists 
reduce wakefulness in rats while increasing the time spent in REM and slow-
wave sleep.  
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Selective and potent T-type calcium channel antagonists significantly 
improve sleep architecture in rodents and nonhuman primates  

Zhi-Qiang Yang1, Thomas S. Reger1, Kelly-Ann S. Schlegel1, Youheng Shu1, 
Rowena V. Cube2, Christa Mattern2, Kenneth Rittle1, William D. Shipe2, Feng 
Vivien Yang3, Paul J. Coleman4, James C. Barrow5, George D. Hartman4, 
Jeanine Ballard6, Cuyue Tang7, Yuhsin Kuo6, Thomayant Prueksaritanont8, 
Victor N. Uebele9, Cindy E. Nuss9, Scott M. Doran9, Susan L. Garson9, Steve V. 
Fox9, Richard L. Kraus9, and John J. Renger9. (1) Medicinal Chemistry, Merck 
Research Laboratories, West Point, PA 19486, (2) Medicinal Chemistry, Merck 
Research Laboratories, West Point, PA, (3) Medicinal Chemistry, Merck 
Research Laboratories, 770 Sumneytown Pike, West Point, PA 19486, (4) 
Medicinal Chemistry, Merck Research Laboratories, 770 Sumneytown Pike, P O 
Box 4, WP14-2, West Point, PA 19486, (5) Medicinal Chemistry, Merck Research 
Laboratories, P.O. Box 4, West Point, PA 19486, (6) Drug Metabolism, Merck 
Research Laboratories, West Point, PA 19486, (7) Drug Metabolism, Merck 
Research Laboratories, Sumeytown Pike, West Point, PA 19486, (8) Drug 
Metabolism, Merck Research Laboratories, P O Box 4, West Point, PA 19486, 



(9) Depression & Circadian Disorders, Merck Research Laboratories, West Point, 
PA 19486  

T-type Ca++ channels are widely expressed in cortical, thalamic, and reticular 
thalamic neurons, which underlie the well characterized thalamocortical 
oscillatory activity that leads to the changes in the EEG that define vigilance 
states. Modulation of T-type channels represents a novel way to impact neuronal 
firing pattern, and thereby alter sleep-wake architecture. Here we report the 
discovery of novel selective and potent T-type Ca++ channel antagonists that 
significantly improve sleep architecture in both rodents and non-human primates. 
Starting from HTS hits, compounds were optimized for potency, selectivity, and 
brain penetration. A particular challenge for developing sleep therapeutics is the 
identification of compounds with rapid oral absorption but modest half-life. The 
optimization of the pharmacokinetic parameters with these attributes in mind 
resulted in leading compounds that significantly reduce active wake and increase 
slow-wave sleep in rodent and non-human primates.  
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A novel macrocyclic ligand as chelator of lanthanides for antibody targeted 
radiation therapy  

Hyun-Soon Chong, Hyun A Song, Thien Le, Hyunbeom Lee, Dengfeng Cheong, 
Xiaoli Lan, Chi Soo Kang, and Erika L Szotek, Chemistry Division, Department of 
Biological, Chemical, and Physical Sciences, Illinois Institute of Technology, 
3101 S. Dearborn St, LS 182, Chicago, IL 60616  

antibody-targeted radiation cancer therapy was synthesized via regiospecific ring 
opening of an azridinium salt that was fortuitously isolated from bromination of 
N,N'-dialkylated b amino alcohol. 3p-2C-NETA was evaluated as ligand for b-
emitting radioisotopes 90Y and 177Lu for use in the cancer therapy. 3p-2C-
NETA was found to bind 90Y and 177Lu with significantly enhanced 
complexation kinetics compared to one of the most frequently used ligands C-
DOTA. 3p-2C-NETA is instantly and completely bound to 90Y or 177Lu. 90Y-3p-
2C-NETA and 177Lu-3p-2C-NETA remained intact without releasing the 
radioactivity into serum over 7 days, while considerable amount of the 
radioactivity was dissociated from 90Y-C-DOTA and 177Lu-C-DOTA. 3p-2C-
NETA was conjugated to Trastuzumab, a monoclonal antibody that selectively 
targets the HER2 protein and blocks its over-expression function in cancers. 3p-
2C-NETA conjugated with Trastuzumab was found to bind 177Lu or 90Y, a 
potent radioisotope for RIT with significantly enhanced complexation kinetics 
compared to a clinically available ligand C-DOTA. The 3p-2C-NETA-
Trastuzumab conjugate radiolabeled with 177Lu or 90Y was extremely stable in 
human serum for 7 days and retained high immunoreactivity toward a HER2-
overexpressing human gastric carcinoma (N-87) cell line. The new ligand 3p-2C-



NETA can be employed as an effective ligand for the development of potent and 
safe radioimmunoconjugates for antibody-targeted cancer therapy.  
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Branched peptides as ligands for HIV-1 TAR RNA  

David I. Bryson1, dibryson@vt.edu, Wenyu Zhang1, wenyum43@vt.edu, W. 
Keith Ray2, wkray@vt.edu, Richard F. Helm3, helmrf@vt.edu, and Webster 
Santos1, santosw@vt.edu. (1) Department of Chemistry, Virginia Tech, 
Blacksburg, VA 24061, (2) Biochemistry, Virginia Tech, Blacksburg, VA 24061, 
(3) Fralin Biotechnology Center, Virginia Polytechnic Institute and State 
University, Blacksburg, VA 24061-0346  

The recognition that RNA is more than just an intermediate in the information 
transfer from genetic code to fully functional protein has placed it in the forefront 
of chemical research. Consequently, RNA binding molecules have potential as 
tools in biology and medicine. We have generated and screened a library of 
short, branched peptides to determine their capacity as ligands for HIV-1 TAR 
RNA. The library was designed with structurally diverse functional groups in an 
effort to form multivalent interactions and enhanced selectivity with the target 
RNA. Standard solid phase peptide synthesis techniques and on-bead screening 
assays yielded 16 peptide sequences out of a possible 4,096 that displayed 
increased binding to the target sequence. Fluorescence polarization assays 
confirmed that several of the branched peptides were selective for the target 
sequence over a mutant version of HIV-1 TAR. Our results show that the use of 
branched structures with diverse functional groups and capacity to form 
multivalent interactions is important in defining new molecular entities that can be 
selective for the tertiary structure of target RNA.  
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Design, synthesis, and biological evaluation of novel antibiofilm molecules 
derived from the oroidin alkaloids  

Justin Richards, jjrichar@ncsu.edu, Department of Chemistry, North Carolina 
State University, 2620 Yarbrough Drive, Raleigh, NC 27695  
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Bacterial biofilms are defined as a surface attached community of 
microorganisms that are protected by an extracellular matrix of biomolecules. 
Within a biofilm state, bacteria are more resistant to antibiotics and are inherently 
insensitive to antiseptics and basic host immune responses. The NIH has 
estimated that 65-80% of all microbial infections are biofilm-based. Given the 
prominence of biofilms in infectious diseases, there has been an increasing effort 
toward the development of small molecules that will modulate bacterial biofilm 
development and maintenance. One class of compounds that shows promise are 
molecules derived from the oroidin class of marine alkaloids. Eliciting their 
biological activity through a non-microbicidal mechanism, many of these 
analogues have been shown to both inhibit and disperse bacterial biofilms 
formed by a multitude of medically relevant biofilm-forming bacteria.  
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Discovery of small molecule modulators of p75 neurotrophin receptor  

Sivanesan Dakshanamurthy1, sd233@georgetown.edu, Kan Wang1, Lara El 
Touni2, Daniel Djakiew3, Fraser Henderson2, and Milton L. Brown4, 
mb544@georgetown.edu. (1) Drug Discovery Program, Georgetown University 
Medical Center, 3970 Reservoir Road, Washington, DC 20057, (2) Georgetown 
University, (3) Department of Biochemistry & Molecular Biology, Georgetown 
University, Washington, DC 20057, (4) Drug Discovery Program, Georgetown 
University Medical Center, 3970 Reservoir Road, NW, Washington, DC 20057  

p75 is a central protein involved in axotomy-induced cell death of sensory and 
motor neurons, and its down-regulation has resulted in cancer proliferation. 
Previously, high dose aryl propionic acid analogs were shown to up-regulate the 
expression of P75NTR initiating tumor cell death through apoptosis. To further 
identify and optimize potent pharmacological molecules to up-regulate the 
P75NTR expression, we employed a new ligand based approach. In this 
approach, we developed several potential pharmacophore patterns by comparing 
the functional features of the experimentally active as well as inactive molecules. 
The most promising candidate compounds were selected from this group and 
screened against glioblastoma (U87) and PC3 cell lines in-vitro and in-vivo for 
the P75NTR expression. Several of the compounds were at least twenty times 
more effective at inducing the expression of P75NTR than the original lead.  
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Drug engineering of dual-acting HMG-CoA reductase + p38α MAP kinase 
inhibitors  



John Griffin, john@numerate.com, Guido Lanza, Jessen Yu, Nigel Duffy, 
nigel@numerate.com, Brandon Allgood, Paul Boardman, Brad Dolin, Patrick 
Linehan, Rich McClellan, and Sean Sylvis, Numerate, Inc, 1150 Bayhill Drive, 
Suite 203, San Bruno, CA 94066  

This presentation will describe the in silico engineering, chemical synthesis and 
biological evaluation of novel compounds which inhibit both 3-hydroxy-3-
methylglutaryl coenzyme A reductase (HMG-CoA R) and p38α mitogen-activated 
protein kinase (p38α MAPK). This profile offers the potential to address multiple 
aspects of cardiovascular risk. Nineteen designed compounds were prepared, 
encompassing pyrazole, imidazole and pyrrole scaffolds. Among these,eight 
compounds were confirmed to display dual activity, with IC50 values against rat 
liver HMG-CoA R ranging from 1 - 130 nM and IC50 values against recombinant 
human p38α MAPK ranging from <100 - 36,000 nM. Dual-acting HMG-CoA R + 
p38α MAPK inhibitors were found to exert more potent cellular anti-inflammatory 
effects than existing statins. These data, along with results from initial in vivo 
analysis of lead compounds, will be presented and discussed. 
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HIV-1 attachment inhibitors: Structure-activity relationships leading to the 
identification of 1-(4-benzoylpiperazin-1-yl)-2-(4-fluoro-7-(1H-1,2,3-triazol-1-
yl)-1H-pyrrolo[2,3-c]pyridin-3-yl)ethane-1,2-dione  

Alicia Regueiro-Ren1, alicia.regueiroren@bms.com, Qiufen M. Xue1, Yasutsugu 
Ueda1, Gregory Yamanaka2, Jacob J. Swidorski1, Chung-Pin Chen3, Tao Wang1, 
Yi-Fei Gong2, Marina Mathew4, Dawn D. Parker5, Zheng Yang4, Betsy Eggers2, 
Celia Darienzo6, Jacek Malinowski6, Ming Zheng4, Pin-Fang Lin2, Nicholas A. 
Meanwell7, and John F. Kadow1. (1) Department of Chemistry, Bristol-Myers 
Squibb, 5 Research Parkway, Wallingford, CT 06492, Fax: 203-677-7702, (2) 
Department of Virology, Bristol-Myers Squibb, 5 Research Parkway, Wallingford, 
CT 06492, (3) Department of Process Development Chemistry, Bristol-Myers 
Squibb, 5 Research Parkway, Wallingford, CT 06492, (4) Department of 
Metabolism and Pharmacokinetics, Bristol-Myers Squibb, 5 Research Parkway, 
Wallingford, CT 06492, (5) Department of Pharmaceutics, Bristol-Myers Squibb, 
5 Research Parkway, Wallingford, CT 06492, (6) Department of Bioanalytical 
Research, Bristol Myers Squibb, 5 Research Parkway, Wallingford, CT 06492, 
(7) Department of Chemistry, Bristol-Myers Squibb Research and Development, 
5 Research Parkway, Wallingford, CT 06492  

HAART therapy has largely transformed AIDS into a chronic disease for many 
responder patients. However, the development of resistance, frequently 
exacerbated by non-compliance or discontinuation due to side effects associated 
with some of the drugs, make the discovery of mechanistically distinct HIV-1 
inhibitors essential. Attachment is the first step in the process of viral entry which 



involves the interaction of the viral envelope gp120 with the primary cell receptor 
CD4. Blocking the gp120/CD4 interaction with a small molecule presents an 
alternate approach to inhibiting HIV infection. Proof-of-concept for this approach 
has been validated by clinical studies of BMS-488043. In this presentation, we 
will discuss the SAR, synthesis and design that led to the identification of 1-(4-
benzoylpiperazin-1-yl)-2-(4-fluoro-7-(1H-1,2,3-triazol-1-yl)-1H-pyrrolo[2,3-
c]pyridin-3-yl)ethane-1,2-dione, a second generation attachment inhibitor with 
improved pre-clinical biological and pharmacokinetic profiles.  
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Identification and characterization of a potent and selective TRPV4 
activator  

Linda Casillas1, Linda.N.Casillas@gsk.com, Robert Trout2, Min Lin2, David 
Rominger3, Brian Donovan3, Barry S. Brown3, Swarupa G. Kulkarni4, David B. 
Lipshutz5, Kumar Sanjay4, Bartholomew Votta5, Juan I. Luengo2, and Robert 
Marquis1. (1) Immuno-Inflammation CEDD Chemistry, GlaxoSmithKline 
Pharmaceuticals, 1250 South Collegeville Road, Collegeville, PA 19426, (2) 
Department of Medicinal Chemistry, GlaxoSmithKline Pharmaceuticals, (3) 
Enzymology and Mechanistic Pharmacology, GlaxoSmithKline Pharmaceuticals, 
(4) GlaxoSmithKline Pharmaceuticals, (5) Immuno-Inflammation CEDD Biology, 
GlaxoSmithKline Pharmaceuticals  

The transient receptor potential (TRP) family of ion channels senses a variety of 
signals representing modest changes in the cellular environment. These ion 
channels are activated by a broad range of stimuli. TRPV4, a member of the 
vanilloid subfamily of TRPs, is a Ca2+-permeable, non-selective cation channel, 
which responds to changes in osmolality and temperature as well as to small 
molecule ligands (e.g., 4&alpha-PDD). TRPV4 has been implicated in various 
physiological processes such as osmoregulation, mechano-sensation, hearing, 
pain sensation, blood pressure homeostasis and mediation of vascular tone. A 
potent and selective activator of the TRPV4 ion channel, 1, has been discovered 
and characterized by biochemical and electrophysiological methods. Compound 
1 is significantly more potent than the standard TRPV4 tool compound, 4&alpha-
PDD, and elicits a robust activation of TRPV4 orthologs across several species. 
The in vivo ramifications of potent TRPV4 activation are discussed in detail.  
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MEDI 452  

In silico analyses suggest the freedom of motion of the second 
extracellular loop as a requirement for the activation of the β2-adrenergic 
receptor  

Stefano Costanzi, stefanoc@mail.nih.gov, Santiago Vilar, 
vilarvarelas@niddk.nih.gov, and Joel D Karpiak, karpiakj@niddk.nih.gov, 
Laboratory of Biological Modeling, NIDDK, National Institutes of Health, 12A 
Center Drive Rm. 4003, Bethesda, MD 20892-5621  

Analyzing the results of the flexible docking of a number of ligands of the β2-
adrenergic receptor (β2-AR), we detected that Phe193, in the second 
extracellular loop, is constrained in a single rotameric state by blockers but not by 
agonists. As a mechanistic explanation, we propose that the conformational 
restraints operated by blockers on the second extracellular loop, and Phe193 in 
particular, impede the rotation of the fifth transmembrane domain (TM5) coupled 
to receptor activation, which is considered an activation requisite. In line with this 
hypothesis, molecular dynamics simulations show that the counterclockwise 
rotation of TM5 induced by norepinephrine cannot occur if Phe193 is positionally 
constrained. From a methodological point of view, the combination of 
conformational and statistical analyses that here enabled an effective in silico 
discrimination of β2-AR agonists and blockers, may provide a general tool for a 
similar functional classification of known modulators of other G-protein coupled 
receptors (GPCRs).  

 
MEDI 453  

Optimization of a biarylsulfonamide series to improve PK and plasma 
activity for the CCR2 antagonist program  

Pamela Haile1, pamela.a.haile@gsk.com, Clark Sehon2, Gren Wang2, Viet 
Andrew3, Tom Daniel3, Krista Beaver Goodman4, Sha Deyou3, Sarah E. 
Dowdell2, Norbert Varga3, Xuan Hong3, Christine Webb3, Carla Cornejo3, Alan 
Olzinski3, Roberta Bernard3, Christopher Evans3, Amanda Emmons3, Peter 
Gough3, Jacques Briand3, Chun-wa Chung3, Ruben Quek3, and Dennis Lee3. (1) 
Department of Medicinal Chemistry, GlaxoSmithKline, 1250 South Collegeville 
Rd., Collegeville, PA 19436, (2) Department of Medicinal Chemistry, 
GlaxoSmithKline, 709 Swedeland Rd, King of Prussia, PA 19406, (3) 
GlaxoSmithKline, (4) Department of Medicinal Chemistry, GlaxoSmithKline, 709 
Swedeland Rd, UW2421, King of Prussia, PA 19406  

The CC chemokine receptor 2 (CCR2) and its primary ligand, monocyte 
chemoattractant protein-1 (MCP-1), play key roles in attracting monocytes to 



sites of inflammation. Inhibiting this receptor could impart beneficial outcomes in 
many disease states. When we began our initial work on the program, the 
biarylsulfonamides 1 and 2 had been identified as best in class. However, both 
suffered from significant plasma protein binding which resulted in a >1000x shift 
in activity in our plasma assay. By increasing polarity and/or basicity through the 
introduction of an aryl amide (compound 3), a significant breakthrough was 
achieved resulting in dramatically improved plasma activity (>100x shift). 
Unfortunately, the PK profile for amide 3 was not optimal. Ultimately, substitution 
around a central phenyl ring lead to amide 4 which displayed an improved PK 
profile while maintaining good plasma activity (40x shift). The strategies 
employed leading to the identification of 4 will be discussed.  

 

 
MEDI 454  

Optimization of a series of thiazole-based IKK2 inhibitors: Efficacy in a 
chronic murine model of arthritis  

Steven H. Spergel1, steven.spergel@bms.com, James Kempson2, 
james.kempson@bms.com, Junqing Guo2, Alaric Dyckman3, Tianle Li4, Scott H. 
Watterson2, Charles M Langevine4, Jagabandhu Das1, 
jagabandhu.das@bms.com, Robert V. Moquin1, robert.moquin@bms.com, David 
Nirschl5, Katy Van Kirk6, James R. Burke7, Claude Quesnelle2, Patrice Gill4, 
Dominique Belanger4, Anne Marinier4, Marco Dodier4, Alain Martel2, Kathleen 
Gilloly7, Kim W. McIntyre7, Laishun Chen7, Celia J Darienzo7, Zheng Yang7, Punit 
Marathe8, David Wang-Iverson7, John Dodd3, Murray McKinnon9, Joel Barrish10, 
and William J. Pitts11, pittsw@bms.com. (1) Lawrenceville Discovery Chemistry, 
Bristol-Myers Squibb PRI, Provinceline Rd and Route 206, P.O. Box 4000, 
Princeton, NJ 08543-4000, (2) Discovery Chemistry, Bristol-Myers Squibb 
Pharmaceutical Research Institute, Princeton, NJ 08543-4000, (3) Department of 
Discovery Chemistry, Bristol-Myers Squibb, P. O. Box 4000, Princeton, NJ 
08543-4000, (4) Discovery Chemistry, Pharmaceutical Research Institute, 
Bristol-Myers Squibb, P.O. Box 4000, Princeton, NJ 08543-4000, (5) SATT-
Synthesis, Bristol-Myers Squibb Research and Development, P.O. Box 5400, 
Princeton, NJ 08543, (6) Early Discovery Chemistry, Bristol-Myers Squibb 
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Company, Princeton, NJ 08543, (7) Bristol-Myers Squibb Co Pharmaceutical 
Research Institute, Princeton, NJ, (8) Pharmaceutical Research Institute, Bristol-
Myers Squibb, P.O. Box 4000, Princeton, NJ 08543, (9) Bristol-Myers Squibb 
Pharmaceutical Research Institute, Route 206 and Provinceline Road, Princeton, 
NJ 08543-4000, (10) Department of Discovery Chemistry, Bristol-Myers Squibb, 
P.O. Box 4000, Princeton 08543, (11) Department of Chemistry, Bristol-Myers 
Squibb Research and Development, Route 206 and Province Line Rd, Princeton, 
NJ 08543  

A series of thiazole based inhibitors of I-kappa B kinase (IKK2) was optimized 
with respect to potency but demonstrated poor pharmacokinetic properties. The 
use of an iterative rat cassette dosing strategy was employed to identify inhibitors 
with improved clearance and oral bioavailability. As a result of further screening 
in a murine LPS-induced TNF model, a compound was advanced to a murine 
collagen-induced arthritis model, where it was found to be highly efficacious. 
Some discussion of PK/PD connectivity will also be presented.  

 
MEDI 455  

SOM230: A new therapeutic modality for Cushing's disease  

Ian Lewis1, ian.lewis@novartis.com, Janos Pless1, Rainer Kneuer1, Daniel 
Hoyer2, Antonio P. Silva3, Gisbert Weckbecker4, Christian Bruns4, and Herbert A. 
Schmid3. (1) Global Discovery Chemistry, Novartis Institutes of Biomedical 
Research, Basel, Switzerland, Fax: +41 61 324 7821, (2) Neuroscience 
Research Department, Novartis Institutes of Biomedical Research, Basel, 
Switzerland, (3) Oncology Research Department, Novartis Institutes of 
Biomedical Research, Basel, Switzerland, (4) Autoimmune Research 
Department, Novartis Institutes of Biomedical Research, Basel, Switzerland  

The somatostatin (SRIF, somatotropin release inhibiting factor) field has been a 
success story in terms of medicinal chemistry and drug discovery offering a 
variety of therapeutic opportunities exemplified in acromegaly, cancer, 
gastrointestinal disorders, whole body imaging and radiotherapy. Indeed, a 
rational medicinal chemistry approach capitalising on structure activity 
relationships led to the discovery of SOM230, a novel, stable cyclohexapeptide 
somatostatin mimic which exhibits unique binding to human SRIF receptors 
(sst1-5). This approach is based on transposing functional groups, in the form of 
unnatural non-proteolytically cleaved amino acids, from SRIF-14 into the stable, 
reduced size cyclohexapeptide template. Additionally, with the goal of enabling 
imaging and radiotherapy, the hydroxproline urethane extension of SOM230 has 
been functionalized with the chelators DTPA and DOTA, which allow early 
diagnosis and therapy of SRIF receptor-positive tumors. Uniquely, SOM230 
exhibits binding with a 30 to 40 times higher affinity than Sandostatin® to the sst1 



and sst5 receptors and exhibits higher efficacy in lowering growth hormone, and 
insulin-like growth factor-1 than Sandostatin®.  

Since SOM230 uniquely mimics the full pharmacological activity of naturally 
occurring somatostatin, it offers potential as a new therapeutic modality for 
Cushing's disease as currently there is no effective medical treatment. Recently, 
SOM230 has been shown to be much more effective than octreotide in inhibiting 
ACTH release by human and mouse corticotroph tumour cells in-vitro. Clinical 
studies involving SOM230 treatment of pituitary dependent Cushing's disease, 
where a tumour in the pituitary gland stimulates excessive release of cortisol, 
have demonstrated that SOM230 produced a decrease in urinary free cortisol 
(UFC) levels in 76% of patients with Cushing's disease during the treatment 
period of 15 days, with direct effects on adrenocorticotropin release. These 
results demonstrate that SOM230 holds promise as the first effective pituitary 
directed therapeutic modality for Cushing's disease.  

 
MEDI 456  

Thermodynamic optimization of carbonic anhydrase fragment inhibitors  

Lyn H. Jones, lyn.jones@pfizer.com, Sandwich Chemistry, Pfizer, IPC 388, 
Ramsgate Road, Sandwich, Kent CT13 9NJ, United Kingdom, Fax: +44 1304 
651821  

We used human carbonic anhydrase II as a model system to assess the value of 
isothermal titration calorimetry and the application of thermodynamic signatures 
in the drug design and selection process. A number of derivatised benzene 
sulfonamide fragments were used to generate thermodynamic structure-activity 
relationships, and X-ray cocrystal structures were used to help decipher these 
trends. In the process of this work a number of fundamental technical 
modifications were made that we believe are of general significance to the field. 
Thermodynamic optimisation led to the creation of a nanomolar inhibitor which 
illustrates the power of the technique.  

 
MEDI 457  

Design, synthesis, and evaluation of novel sphingosine kinase-1 inhibitors  

T. Christian Grattan, grattanc@winthrop.edu, Department of Chemistry, Physics 
and Geology, Winthrop University, Sims Rm 101, Rock Hill, SC 29733, Fax: 803-
323-2246, and Matthew R. Wilson, wilsonm2@winthrop.edu, Department of 
Chemistry, Physics and Geology, Winthrop University, Rock Hill, SC 29733  



Two sphingolipid metabolites, ceramide and sphingosine 1-phosphate (S1P), 
have received considerable attention as integral mediators of cell death and 
survival. The regulator of the ceramide/S1P equilibrium is sphingosine kinase-1 
(SK1) which phosphorylates sphingosine to form S1P. SK1 has been identified 
as an oncogene and is a promising target in the treatment of cancer. To this end, 
a number of novel inhibitors of SK1 have recently been identified and evaluated. 
Two concise syntheses of one target compound, SKI-1, have been completed 
with an IC50 = 1 µM. Synthetic modifications have allowed for numerous 
derivatives to be synthesized quickly and concisely in effort to ultimately improve 
the oral bioavailability and therapeutic effect of SKI-1. Evaluation of the derivative 
compounds will identify the pharmacophoric portions of the template structure so 
that an optimized inhibitor may be realized.  

 
MEDI 458  

Dual binding mode of SC-558 in COX-2: A new frontier in COX inhibition  

Vittorio Limongelli1, vittorio.limongelli@phys.chem.ethz.ch, Massimiliano 
Bonomi1, Luciana Marinelli2, Ettore Novellino2, and Michele Parrinello1. (1) 
Computational Science, Department of Chemistry and Applied Biosciences, ETH 
Zurich, USI Campus, Via Giuseppe Buffi 13, CH-6900 Lugano, Switzerland, Fax: 
+41 58 666 48 17, (2) Dipartimento di Chimica Farmaceutica e Tossicologica, 
Università di Napoli “Federico II”, Via D. Montesano, 49, I-80131 Napoli, Italy  

We have simulated the dynamic binding mechanism of the potent ligand SC-558 
(IC50=9.3 nM) into the cyclooxygenase-2 using metadynamics. A key role in this 
process is played by the alpha-helices that guard the entrance to the 
cyclooxygenase site, whose breathing facilitates the passage of the ligand. We 
found that SC-558 can bind a site different from the X-rays one. Interestingly, this 
previously unreported binding mode is similar to that of non-selective inhibitors 
like ibuprofen. Several experimental data support our results. For instance, 
Arg120 and Tyr355, reported to play a crucial role in enzyme inhibition, despite 
being placed at the entrance of the enzyme, interact directly with the ligand on its 
way out of the enzyme. Our discovery sheds new light on the mechanism of COX 
inhibition also offering a new chance of developing new and more selective COX 
inhibitors.  
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Efficient route to the synthesis of biologically important dihydroindolo[2,1-
a]isoquinolines and 2,3-diaryl benzofurans using phosphazene base (P4-t-
Bu)  

Vinayak Gupta, vinayakg@iastate.edu, Department of Chemistry, Iowa State 
University, 2551 Gilman Hall, Iowa State University, Ames, IA 50011, George A. 
Kraus, Department of Chemistry, Iowa State University, Gilman Hall, Ames, IA 
50011, Marian L. Kohut, Immunobiology Program, Department of Kinesiology, 
Iowa State University, 246 Forker Building, Iowa State University, Ames, IA 
50011, and Navrozedeep Singh, Immunobiology Program, Department of 
Kinesiology, Iowa State University, 283 Forker Building, Iowa State University, 
Ames, IA 50010  

The broad spectrum of pharmacological activity in individual dihydroindolo[2,1-
a]isoquinolines (1) and 2,3-diaryl benzofurans (2) indicates that the development 
and synthesis of new biologically active compounds in these series of 
compounds is of undoubted interest. From this standpoint, new and concise 
general synthetic methods are necessary for the production of a library of 
structures of these compounds for biological evaluation. We have devised 
concise routes towards the synthesis of various dihydroindolo[2,1-a]isoquinolines 
(1) and 2,3-diaryl benzofurans (2) using the hindered phosphazene base (P4-t-
Bu). A library of thirteen 2, 3-diaryl benzofurans is developed. Similar compounds 
have been shown to be potent cyclooxygenase (COX-1 and COX-2) inhibitors 
and anti-fertility agents. Similarly, a library of eight dihydroindolo[2,1-
a]isoquinolines is synthesized by a two step process and tested for the inhibition 
of various cytokines (IL-2, IL-10 and INF-γ).  

 

 
MEDI 460  

First synthesis of racemic 1,3,4,5-tetragalloylapiitol  

Aaron Kempema, akempema@iastate.edu and George A. Kraus, 
gakraus@iastate.edu, Department of Chemistry, Iowa State University, Ames, IA 
50011  

HIV-1 RNase H remains an attractive molecular target for developing new anti-
HIV agents. As a part of a screening program, NIH researchers discovered a new 
compound that was active not only against an initial RNase H screen but also 
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across a series of secondary assays. The structure was determined to be the 
tetragallate of apiitol, a rare carbohydrate. A direct synthesis of the molecule was 
developed that will allow the synthesis of gram quantities of the natural product. It 
is a flexible pathway that will allow the synthesis of other galloyl-substituted 
apiitols to be tested.  

 
MEDI 461  

Molecular modeling leading the way: Toward nonnucleotide analogs 
targeting the eIF4E-mRNA cap interaction as novel anticancer agents  

Geetanjali Patwardhan1, geetanjali.patwardhan@nottingham.ac.uk, Francois 
Meullenet1, Matthew. W. Nowicki2, matthew.nowicki@ed.ac.uk, Neil J. Oldham3, 
neil.oldham@nottingham.ac.uk, Anne. E. Willis4, anne.willis@nottingham.ac.uk, 
Malcolm. D. Walkinshaw2, and Peter. M. Fischer1. (1) School of Pharmacy, 
Division of Medicinal Chemistry and Structural Biology, Center for Biomolecular 
Sciences, University of Nottingham, Nottingham NG7 2RD, United Kingdom, (2) 
Institute of Structural and Molecular Biology, University of Edinburgh, Edinburgh 
EH9 3JR, United Kingdom, (3) The School of Chemistry, University of 
Nottingham, University Park, Nottingham NG7 2RD, United Kingdom, (4) School 
of Pharmacy, Univeristy of Nottingham, Nottingham NG7 2RD, United Kingdom  

eIF4E (Eukaryotic translation initiation factor 4E) anchors mRNAs by recognition 
of the 5'cap structure. It is an essential component of the translation initiation 
complex 4F, which regulates protein synthesis in eukaryotes. Targeting the 
eIF4E–mRNA cap interaction is an attractive anti-cancer therapy given that 
eIF4E is overexpressed in a variety of tumors and its role in cell proliferation is 
well documented. The highlight of the interaction between the mRNA cap and 
eIF4E is a characteristic cation-π interaction between the delocalized positive 
charge on the N-7-modified guanine base of the cap and two tryptophan residues 
in the eIF4E binding site, along with H-bonding and electrostatic interactions with 
the nucleotide phosphates. The considerations for modelling this interaction 
mainly involve accounting for binding energy contribution from the cation-π 
interaction and search for scaffolds that would satisfy this key interaction in 
addition to fulfilling the hydrogen bonding requirements. Routine modelling 
programs do not reward cation-π interactions in their scoring functions; generally 
these would involve performing ab-initio calculations. These high-order 
calculations are computationally expensive and hence unsuitable for high 
through-put virtual screening. With this in mind our molecular modelling strategy 
addresses the application of simpler systems to model the cation-π interaction 
and the challenges of incorporating these into ligand- and structure-based 
(docking) design approaches. A detailed look at molecular modelling approaches 
as well as the outcome from these virtual screening trials will be reported herein. 
We have identified scaffolds matching the key selection criteria, both by virtual 
screening and a mass spectrometry-based binding assay. To date there are no 



reports of any small-molecule inhibitors targeting the eIF4E-mRNA cap 
interaction, thus highlighting the importance of our work.  

 
MEDI 462  

Neo-tanshinlactone derivatives as potent and selective anti breast cancer 
agents  

Yizhou Dong1, yzdong@unc.edu, Qian Shi1, Yi-Nan Liu1, Xiang S. Wang2, 
Susan Morris-Natschke1, Kenneth F. Bastow3, and Kuo-Hsiung Lee1. (1) Natural 
Products Research Laboratories, Eshelman School of Pharmacy, University of 
North Carolina at Chapel Hill, CB#7360, Chapel Hill, NC 27599, (2) Eshelman 
School of Pharmacy, University of North Carolina at Chapel Hill, Chapel Hill, NC 
27599, (3) Eshelman School of Pharmacy, University of North Carolina at Chapel 
Hill, CB#7360, Chapel Hill, NC 27599  

Neo-tanshinlactone (1) is a potent and selective anti-breast cancer agent. In a 
continuing study, we explored how the individual rings in the molecule influence 
the in vitro anti-breast cancer activity. The results led to the discovery of a novel 
class of anti-breast cancer agents, 2-(furan-2-yl) naphthalen-1-ol derivatives, 
based on an active C-ring opened model compound 3. Further optimization led to 
4 and 5 as new anti-breast cancer agents with better selectivity than neo-
tanshinlactone analog 2. Interestingly, compound 6 showed broad in vitro 
cytotoxicity against human cancer cell lines. (Supported by NIH grant CA 17625-
31 awarded to K. H. Lee)  

 

 
MEDI 463  

New potentially active benzothienopyrimidines against neglected diseases 
and cancer  

José C. Aponte1, jcapon01@louisville.edu, Abraham J. Vaisberg2, Michel 
Sauvain3, michel.sauvain@ird.fr, Robert H. Gilman4, Guido Pauli5, and Gerald B. 
Hammond1, gb.hammond@louisville.edu. (1) Department of Chemistry, 
University of Louisville, 2320 S. Brook St., Louisville, KY 40292, Fax: 502-852-
3899, (2) Departamento de Microbiología y Laboratorios de Investigación y 
Desarrollo, Universidad Peruana Cayetano Heredia, Apartado 4314, Lima 100, 
Lima, Peru, (3) Mission IRD - Universite Toulouse III, UMR 152 - 
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Pharmacochimie des Substances Naturelles et Pharmacophores Redox, Casilla 
18, 1209 Lima 18, Peru, (4) Johns Hopkins School of Public Health, Baltimore, 
MD 21205, (5) Department of Medicinal Chemistry & Pharmacognosy, University 
of Illinois College of Pharmacy, 833 S. Wood St., Chicago, IL 60612-7231  

A series of 38 derivatives of 4-substituted-hydrazono-5,6,7,8-
tetrahydrobenzo[b]thieno[2,3-d]pyrimidines have been synthesized. Their in vitro 
anti-Trypanosoma cruzi, anti-Leishmania amazonensis, anti-Mycobacterium 
tuberculosis and anticancer activities have been investigated. Initial anti-L. 
amazonensis screening, showed that benzothienopyrimidine-28, which contains 
a 4-chloro substituent, inhibits the parasite proliferation (IC50) at 1.8 uM and is 
toxic to macrophages at 142.3 uM, giving a selectivity index (SI) value of 79.1. 
Also, other three benzothienopyrimidines analogs showed cytotoxicity values 
(GI50) below 2.9 uM when investigated for their anticancer activity against a panel 
of six cancer cell lines and two non-tumorogenic cell lines. We will discuss the 
economical, facile and rapid synthesis of these analogs, their currently ongoing 
screening for bioactivities, and the characteristics that could make them 
potentially attractive leads to fight some of the so-called neglected diseases and 
cancer.  

 

 
MEDI 464  

Palladium-catalyzed aryl C-N bond formation in the synthesis of 
radioligands for amyloid imaging in Alzheimer's disease  

Lisheng Cai1, cail@intra.nimh.nih.gov, Brenna Houlihan1, 
houlihanb@mail.nih.gov, Xiaochun Tao2, Chunya Dai3, Xiongjie Cao3, and Victor 
W. Pike4, pikev@mail.nih.gov. (1) PET Radiopharmaceutical Sciences, Molecular 
Imaging Branch, National Institute of Mental Health, 10 Center Drive, Bldg 10, 
B3C346, Bethesda, MD 20892, Fax: 301-480-5112, (2) Department of 
Chemistry, Laboratory of Organometallic Chemistry, East China University of 
Science and Technology, Shanghai 200237, China, (3) Department of Chemistry, 
Laboratory of Organometallic Chemistry, East China University of Science and 
Technology, Shanghai 200237, (4) Molecular Imaging Branch, National Institute 
of Mental Health, National Institutes of Health, Building 10, Rm B3 C346A, 10 
Center Drive, Bethesda, MD 20892  

Various aryl triflates and aryl bromides were evaluated for palladium-mediated 
introduction of an amino group at the triflate or bromo position in the presence of 
various phosphine ligands and bases. Different combinations of ligand and base 
were identified as being effective for this reaction with different amine or amide 
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nucleophiles. For triflates, BINAP was best for secondary amines, MOP-type 
ligand for primary or small secondary amines and Xantphos for primary or cyclic 
secondary amides. No ligand was found effective for acyclic secondary amides. 
Cs2CO3 was the best base. For bromides, Xantphos and potassium tert-
butoxide were the best combination to introduce amide nucleophiles. We used 
the method to synthesize a variety of small molecule compounds, and evaluated 
their binding affinity with the amyloid plaques from human Alzheimer's disease 
patients.  

 

 
MEDI 465  

Pan-antagonist of androgen receptors associated with antiandrogen 
resistant prostate cancer  

Hongmu Pan, hongmupan@gmail.com, Department of Chemistry and 
Biochemistry, University of Delaware, Academy St, Newark, DE 19716  

Prostate cancer remains one of the most commonly diagnosed cancers in men. 
The effectiveness of anti-androgens in the treatment of prostate cancer is well 
known. However, most patients eventually became resistant to antiandrogen 
treatment within several years and prostate cancer had progressed into 
antiandrogen resistant prostate cancer (ARPC). I have designed, synthesized 
and evaluated pan-antagonists of androgen receptors associated with ARPC.  

Androgen Receptor (AR) T877A and W741L mutations have been found in 
patients who experience resistance to antiandrogens, Flutamide and 
Bicalutamide, respectively.The pan-antagonists are designed specifically to be 
universal antagonists that target not only wild-type AR, but also flutamide and 
bicalutamide resistant mutants of AR. Following this design, I synthesized a 
series of expanded arylsulfone based pan-antagonists with or without long chain 
extensions. SAR studies were carried out on these ligands. Several ligands with 
long chain extension bind competitively to mutant ARs as well as wild type AR 
and also show pure antagonist activities in cell based assays. In particular, 
PAN52 can evade resistant cancer cell formation in in vitro clonogenic assay 
which mimic the progression of prostate cancer.  
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MEDI 466  

Squaramide-based integrin antagonists  

Yan-Yeung Luk1, yluk@syr.edu, Sri Kamesh Narasimhan2, and Preeti Sejwal2, 
psejwal@syr.edu. (1) Department of Chemistry; Department of Biomedical and 
Chemical Engineering, Syracuse University, 1-014 CST, 111 College Place, 
Syracuse, NY 13244, Fax: 315-443-4070, (2) Syracuse University, Syracuse, NY 
13244  

Design of mimics for tripeptide Arg-Gly-Asp (RGD) that blocks mammalian cell 
adhesions mediated by RGD-integrin binding has the potential for developing 
therapeutic agents for multiple diseases. Synthesis for RGD mimics is usually 
nontrivial, requiring 8-15 steps. Here, we report an efficient synthesis of a new 
class of RGD mimics based on a squaramide moiety. Some of this class of RGD 
mimics are 5-fold more potent than natural RGD ligand at inhibiting mammalian 
cell adhesion. The potent members of this class of RGD mimics are synthesized 
in 2 steps that can be conducted in one pot. By immobilizing on bio-inert surface 
that present non-specific cell adhesion, we demonstrate that the squaramide 
mediates cell adhesion specifically through binding with the same binding site for 
RGD ligands on integrin. Because of the efficient synthesis and structural 
versatility, this class of RGD mimics offers potential for developing selective 
integrin antagonists and ligands for tissue engineering.  

 
MEDI 467  

Synthesis and evaluation of intermediate-based inhibitors of 
phosphopantothenoylcysteine synthetase  

James Patrone, jamesdo@umich.edu and Garry D. Dotson, 
gdotson@umich.edu, Department of Medicinal Chemistry, University of Michigan, 
428 Church St., Ann Arbor, MI 48109  

Phosphopantothenoylcysteine synthetase (PPCS) is the second enzyme in the 
biosynthesis of Coenzyme A (CoA) from pantothenate (vitamin B5), and has 
been shown to be essential for bacterial growth and survival. Mechanistically, the 
enzyme-catalyzed reaction has been shown to proceed via a nucleotide-
activated phosphopantothenate intermediate. The nucleotide substrate used to 
form the activated intermediate differs between bacteria and human PPCS, CTP 
versus ATP, respectively. Several cytidylate-containing, intermediate-based 
inhibitors designed to specifically inhibit bacterial PPCS, have been made. The 
compounds were synthesized in twelve steps and evaluated in vitro against 
PPCS from several species of bacteria. A phosphodiester intermediate mimic 



was the most potent of the compounds synthesized, with IC50s of 10-70 nM, and 
displayed 140-1000 fold selectivity over the human enzyme.  

 

 
MEDI 468  

Synthesis of α–galactosylceramide analogs: Exploration of Τh2–biased 
responses in natural killer Τ cells  

Wenlan Chen1, wenchen@chemistry.ohio-state.edu, Chengfeng Xia1, Wenpeng 
Zhang1, Yalong Zhang1, Janos Nadas2, Robert L Woodward Jr.2, 
rwoodwar@chemistry.ohio-state.edu, and Peng G. Wang3, wang.892@osu.edu. 
(1) Departments of Biochemistry and Chemistry, The Ohio State University, 484 
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The exogenous glycosphingolipid α-galactosylceramide stimulates the secretion 
of a variety of cytokines from natural killer T cells. Previous studies have shown a 
biased cytokine release upon modification of the lipid moiety (e.g. OCH). 
Nevertheless, modifications of the sugar moiety and subsequent stimulation of 
cytokine have not been fully evaluated. In order to address this issue, we 
synthesized a series of α-galactosylceramide analogues, which varied at the C3′ 
and C4′ positions, and investigated their biological properties. It was discovered 
that the 3′ hydroxyl is crucial in maintaining the molecule's immunogenicity. Any 
modification on this position led to a loss of activity. Surprisingly, we found that 
the C4′ position is less sensitive and can tolerate small modifications. Moreover, 
the C4′ substituted analogues demonstrated a Th2-biased cytokine release 
profile. Such a feature could potentially be utilized to ameliorate autoimmune 
diseases.  
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A2A receptor is highly expressed in the nigrostriatum (basal ganglia) where it is 
co-localized with dopamine D2 receptors. It has been shown that antagonists of 
A2A receptors can potentiate the response of dopamine and dopamine agonists 
acting at striatal D2 receptors. This has led to the hypothesis that A2A 
antagonists could play a role in the treatment of neurodegenerative movement 
disorders such as Parkinson's and Huntington's diseases, and at least three A2A 
antagonists are currently undergoing clinical trials for Parkinson's 
symptomatology. In vivo imaging using PET or SPECT technology is highly 
helpful in clinical trial and enables a better understanding of the disease. To date, 
few molecules have been reported for the imaging of A2A receptors, and most of 
them have used the short half-life radioisotope 11C.  

In this report we will present the synthesis of a small library of A2A antagonists in 
the pyrazolo[4,3-e]-1,2,4-triazolo[1,5-c]pyrimidines, bearing either a fluorine for 
PET imaging or iodine for SPECT imaging using a newly developed synthetic 
approach. All compounds show excellent binding affinity for A2A with Ki values in 
the low nanomolar range.  

Among those compounds, MNI-420 (Ki=1.1 nM) was labeled with iodine-123 
(t1/2=13.2h) by an iododestannylation reaction between the trimethylstannyl 
precursor and [123I] NaI in the presence of peracetic acid and phosphoric acid, 
yielding [123I]-MNI-420 in 53±10%(n=4).  

The biodistribution of [123I]-MNI-420 in baboon was highest in striatum, followed 
by temporal lobe and nucleus accumbens with maximum uptake 80 min post 
injection. Tracer accumulation was lowest in cerebellum, occipital and 
frontoparietal regions. This distribution profile is consistent with A2A density in 
primate brain. Administration of caffeine(20 mg/kg), a non-selective A2A receptor 
antagonist resulted in total displacement of radioactivity in region rich A2A 
receptors such as striatum. The favorable in vivo profiles of [123I]-MNI-420 make 
it an excellent agent for SPECT imaging of A2A receptor.  
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Secondary hyperparathyroidism (sHPT) is a disease characterized by 
hyperplasia of the parathyroid glands and elevated levels of parathyroid hormone 
(PTH). Amgen Sensipar®, a member of a relatively new class of compounds 
known as calcimimetics, is currently approved for the treatment of sHPT in End 
Stage Renal Disease (ESRD) patients on hemodialysis. This novel small 
molecule acts as an allosteric modulator of the calcium-sensing receptor on the 
surface of the parathyroid gland, increasing its sensitivity to extracellular calcium 
and thereby reducing PTH secretion. PTH is an 84-amino acid peptide that is a 
principal regulator of calcium metabolism through actions on bone and kidney. 
PTH is involved in bone remodeling to increase plasma calcium. PTH induces 
increased renal tubular calcium reabsorption in kidney and increased phosphate 
excretion. Clinical data demonstrate that Sensipar® effectively reduces serum 
levels of PTH, calcium, phosphorous and the Ca X P product in ESRD subjects 
on hemodialysis.  

Structurally, calcimimetics have usually relied on the alpha-methybenzylamine 
substructure as a key binding motif. In this presentation we disclose a series of 
novel trisubstituted ureas which do not contain the alpha-methylbenzylamine 
moiety. These compounds have been optimized to have low nM calcium receptor 
activity and have been shown to be efficacious in rat models of uremia (subtotal 
nephrectomy). SAR around these trisubstituted ureas will be presented as well 
as the optimization of PK properties and strategies for the prevention of 
bioactivation.  
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As an approach to the rational design and synthesis of potential substrate-based 
enzyme inhibitors of the sterol 24C-methyltransferase (SMT) synthesized in the 
protozoan Trypanosma cruzi, the causative agent of Chagas' disease, we 
prepared 26,27-dehydrolanosterol (DHL), 25-azalanosterol (AL) and 24(R,S),25-
epiminolanosterol (EL). The sterol profile of control epimastigotes cultured on a 
lipid-supplemented media contained cholesterol and yielded a pathway whereby 
lanosterol converts to ergosterol/stigmast-5,7,22-trienol. The IC50 for AL and EL 
was 100 nm and 500 nM, respectively, whereas the IC50 for DHL was 8 ìM. The 
sterol patterns of the treated cultures for AL and EL were similar. The cells 
accumulate a series of Ä24-cholestenols. On the other hand, DHL treatments 
accumulate lanosterol. In addition, DHL was converted to a “diol” species 
characteristic of the inhibitor binding covalently to the 24-SMT consistent with it 
acting as a suicide substrate. The consequent loss of normal 24-alkyl sterols and 
impaired SMT activity may be responsible for the anti-proliferation growth effects 
of the test compounds.  

 

 




