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Institut Pasteur International Network
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Institut Pasteur Korea Mission
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Institut Pasteur Korea RND Infrastructure

Readout QuantificationDisease Model

Disease Quantification

OBJDID

Screening Target Active Cpd

Drug & target discovery

SAR PCCPCC

Drug development



I. Strategic procurement of 
HTS chemical library 

II. Success story of 
development of 
antitubercular drug

III. DFRS virtual libraries
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What is ñChemicalò Space?

Chemical space is the space spanned by all possible (i.e.

energetically stable) molecules and chemical compounds ïthat is,

all stoichiometric combinations of electrons and atomic nuclei, in all

possible topology isomers. ïWikipedia ï

Image - http://www.chemicalgalaxy.co.uk/



A typical pharma
corporate 

compound set

~ 106-7

Virtual molecules 
claimed by patent 

Markush structures

> 1012

Virtual compound 
space defined by 

other means

1010 ~ 1030

Synthetic feasible 
Combi. Chem. 

Libraries

~ 1013

Publicly disclosed 
molecules

~ 108
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What is the Size of Chemical Space?

Peng Z, Drug Discovery Today: Technologies, 2013

Possible molecules 

with < 30 Heavy 

Atoms and MW < 500
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How many FDA approved drugs today?

Aspirin (Bayer)

Morphine (Merck) 

1815 Approved Active Ingredients

- 1736 chemical drugs

- 79 biotech drugs

1827

1899

1906

2019
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Case study: Hits from HTS
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Compound Procurement Workflow

Selection of 
chemical vendors

Physicochemical 
property analysis

Scaffold diversity

analysis

Cherry picking by 
fingerprints

× Validated 11 chemical vendors for quality and diversity of 

compounds based on major pharmaceutical companies 

collaborations as well as publications 

× Diverse compounds selection using molecular fingerprints ,

functional connectivity (FCFP), extended connectivity (ECFP)

× Analysis of scaffolds in legacy library: Bemis -Murcko framework

× Selection of compounds with different scaffolds

× Physicochemical property from whole molecule

Comprehensive Assessment of 

the Structural and Property Diversity

Choi I et al., Bull. Korean. Chem. Soc., 2018
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Chemical Vendors

× Validated chemical vendors for quality and diversity of compounds based on 

major pharmaceutical companies collaborations as well as publications

ChemDivChemBridge Life Chemicals

Otava

Vitas-MSpecs

Maybridge

InterBioScreen Princeton

Enamine

TimTec
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Filtering Criteria 1: Drug-like Rules

MW 250-500

LogP 0-5

H-bond donor Ò 5

H-bond acceptor Ò 10

Lipinski Rule of 5

Polar Surface Area Ò 140 ¡

No. Rotatable Bonds 0 -10

Vebersô Rule

Drug -like

No. Rings Ó 3 

No. Rotatable bonds Ó 6

Nondrug -like

No. Rings Ò 2 

No. Rotatable bonds Ò 5

OpreaôsRules (MDDR -like) 

×In order to discriminate between drug -like compounds and non -drug compounds,

a combination of Lipinskiôs, Veberôsand Opreaôsrules were applied



× OpreaôsFilter: Non -drug like fragments & toxicophore filter

× Chemically not interesting fragments 
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Filtering Criteria 2: Fragments

Oprea,T.I. J. Comput. Aid. Mol. Des., 2000



× Bemis -Murcko scaffolds (BMS) were generated and used as filter to achieve 

lead-likeness of a compound library 

V Compounds similar to ñLead-likeò Bemis-Murcko scaffolds were selected
- Excluding compounds with MW Ó 400 Bemis-Murcko scaffolds
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Filtering Criteria 3: Scaffold Diversity Analysis
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Scaffold Representations

Langdon et al., J. Chem. Inf. Model., 2011

NVY-AUY922

Ring systems Linkers Side Chains

Framework

Bemis Murcko

Framework



Á BioAssay AID: 1321

Á BioAssay Name: Primary Cell-based High Throughput Screening 
Assay for Inhibitors of Wee1 Degradation

Á Target Protein: WEE1
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Deception of Similarity Prediction

PubChem CID: 895193PubChem CID: 2195520

Structural Descriptor 

Similarity Score 1.0 
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Scaffold Diversity Analysis

×Bemis -Murcko scaffolds (BMS) were generated and used as filter to achieve 

scaffold diversity of a compound library 

Framework atoms

Scaffold Representations

NVY-AUY922

Ring systems Linkers Side Chains

Framework

Bemis Murcko

Framework

V Ring systems and linkers are

identified for potential use in a

combinatorial-type approach to

compound library generation.

V Consideration of atom properties

(atom type, hybridization, and

bond order) for framework atoms.

V Compound libraries may be

evaluated for their relationship to

the shapes of compounds. In

other words, we can evaluate how

well the diversity space of a

library is.



× Bemis -Murcko scaffolds of approved drugs
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Diversity: BMS Chemical Space

StarDropÊ, Optibrium Ltd.

Å Approved Drugs



× Bemis -Murcko scaffolds in IPK library are diversely distributed and covering the 

realm of FDA approved drugs.
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Diversity: BMS Chemical Space

Å Approved Drugs

Å IPK Chemical Libraries


