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Abstract

SGX Pharmaceuticals, Inc. (SGX) has developed a fragment based 
drug discovery platform that utilizes high-throughput X-ray 
crystallography for lead identification/optimization. The proprietary 
FAST™ (Fragments of Active Structures) process exploits 
crystallographic and biochemical/affinity screening to detect, 
visualize, and identify small ligands (MW 150-200) that are bound to 
the target protein. Initial lead optimization involves using our
knowledge of the co-crystal structure of the target-fragment complex 
and advanced computational chemistry tools to guide synthesis of
small focused linear (one-dimensional) libraries. These linearly 
elaborated fragments/scaffolds are then evaluated with in vitro
biochemical and cellular assays and co-crystal structure studies. 
Subsequently, the better substitutions at each point of chemical
diversity are combined to synthesize focused combinatorial (two- or 
three-dimensional) libraries that are again examined with assays and 
crystallography. Active compound series are prioritized for further 
medicinal chemistry and compound development efforts using the 
results of in vitro and in vivo ADME and in vitro toxicology 
studies. Successful applications of the above Structure-Based Drug 
Design in lead discovery/optimization is presented for BCR-ABL and 
MET inhibitor projects.
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FAST™ Advantages

Start with small molecular weight fragments (scaffolds)

Select fragments with high ligand efficiency

Improve potency under structural guidance

Engineer lead-like properties at early stage

� MW ££££ 300

� clogP ££££ 3
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FAST™ Approach to Drug Discovery

Crystallographic screening of shape-diverse mixtures of fragments to 
identify those bound to the protein target of interest.

Utilization of structurally accessible synthetic handles for virtual 
construction of “ linear” elaborated libraries.

Computational analysis of these virtual libraries to identify those with 
favorable calculated binding free energies.

Linear and combinatorial library synthesis.

Biochemical analysis followed by selection of key analogs for analysis 
with protein:ligand crystal structures.

Iterative synthesis of additional compounds based on structural, novel 
chemical space, and synthetic reasons to optimize lead series. 
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SGX Fragment Approach: FAST™

Fragments selected for diversity and tractability for parallel synthesis
� ££££ 16 non-hydrogens, ³³³³ 1 ring, ³³³³ 2 synthetic handles
� ~30% of library contains Br for C-C bond synthesis and anomalous dispersion
� Satisfy 50 exclusion rules for unsuitable leads [Hann, et al. (1999) J. Chem. Inf. Comput. Sci., 39, 897-902]

Screened by biochemical, biophysical and crystal methods 

Fragment Library: ~1400 fragments divided into ~140 shape diverse pools soaked into crystals

Bound fragment is identified from shape of electron density map.
� Reveals available chemical handles permitting efficient fragment elaboration

Crystal soaking and 
data collection

Hit rate = 1-5% BrBr

Br
Br

Br
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Library Screening:
Structure of “Hit” bound to target

Hit Optimization: 
H1 and H2 available for chemistry
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SBDD/Parallel Synthesis:
Scaffold variations

Linear elaboration of hits

Structural Validation:
Binding mode confirmed

H2
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SBDD/Combinatorial Synthesis:
Optimize Scaffold

Explore multiple vectors from core
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CL1
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X

FAST™ Lead Discovery Process



8

� � � � � � � � � � � � � 	 �

 � � � � � 
 	 	 � 	 �

Active
Site

BCR-ABL Fragment Screening/Optimization

� � � � � � � � � � � � �

� � � � � � � � 	 
 � � � � � � � � � � � 	 
 �

Libraries and SBDD

� � � � � 
 � � 	 
 �

FAST™ hit to low nM lead = 3 months

BCR-Abl wild-type and 
T315I mutant screened
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SGX Lead Compound Inhibits Major Imatinib-
Resistant Mutants

SGX inhibitors target wild type and all four major Gleevec resistant 
mutations

Gleevec

AMN107

Dasatinib

SGX Inhibitor
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Optimization of Selective Inhibitors of MET

The role of the receptor tyrosine kinase MET in the development and 
progression of cancer is well established 

Our development candidate, SGX523 is a low molecular weight, ATP-
competitive inhibitor of MET 

� � � � � �

Adopts a novel binding mode
� H-bonds unique to MET

� Inactive conformation of A-loop

Binding mode explains high 
selectivity for MET

� Structure knowledge significantly impacted 
design

� Shapes of the ligand and the active site are 
highly complementary
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MET is the Only Known Kinase Target of SGX523

% Inhibition @ 1 mmmmM against 
213 human protein kinases

� MET IC50 = 0.004 µM

� Next most sensitive kinase: 
IC50 > 7.5 µM

> 1000-fold selectivity for MET 
over the other 211 human 
protein kinases

Exquisite kinase selectivity is 
a key attribute of our series

MET: 100%
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SGX523: Potent in Cells and Bioavailable In Vivo

NegativeTA98 (+/-S9) and TA100 (+/-S9)AMES
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SGX523: Efficacious In Vivo

Active in two mouse tumor models

� Human gastric carcinoma cell 
xenograft (GTL16 cell implant)

� Activated MET xenograft (TPR-MET 
BaF3 cell implant) 

Inhibition of pharmacodynamic
marker (pMET)

Well tolerated at efficacious doses
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Summary

A Fragment-Based approach (FAST™) which include 
Structure-Based Design provides a powerful method for 
the rapid identification and optimization of novel drug-like 
leads 

Fragments have hit all known sites (active + allosteric + 
new) for targets screened [kinases, nuclear receptors, 
polymerases (e.g., HCV), proteases, phosphatases] 

Optimization is achieved using both structural and 
activity information

Approach validated through identification of late stage 
leads for the important oncology targets

Goals: BCR-ABL and MET IND filings in 2008


