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Chemical Space is Vast! 1063 Molecules
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Commercially accessible chemical space

8 Million in-stock items

Billions of Virtual Compounds
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Virtual compounds are alternative to overused stock
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Chemistry is a bottleneck of virtual compounds

Reagents/building blocks are unavailable, 

Synthetic  procedures have to be developed

 Low Deliverability
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Low deliverability makes us unhappy
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Virtual compounds are seen as pollutants
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Virtual compounds are provided mostly by non-experts
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Compound libraries made easy 

https://chemaxon.com/products/jchem-for-office

https://chemaxon.com/products/jchem-for-office
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Experimental synthetic expertise is needed!

Dr. Sci Pavel Mykhailiuk

CSO Enamine

135 publications 

organic and medicinal chemistry
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Enamine: operating since 1991

Expertise as a good red wine – it gets better with time
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Synthetic experience: 3 Mio compounds synthesized
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Enamine: over 1,000 scientists 
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Catalog business allows sharing chemical knowledge 
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Over 50 scientific publications yearly
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Chemical knowledge is a key to a make-on-demand concept 

Validated synthetic procedures

In-stock starting reagents
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Make-on-demand concept: price and lead time are known
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Make-on-demand: in-between

In-stock items Custom Synthesis

Make-on-demand
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Shades of make-on-demand

MADE Building blocks, 240 Mio

REAL database, 1.36 Bn

REAL Space, 15.5 Bn
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MADE building blocks

Flask chemistry, 

up to 5 steps, gram scale



21

MADE building blocks
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MADE Building blocks are not reagents
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MADE Building blocks are advanced reagents
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REAL compounds

One-pot parallel chemistry

1-3 steps, mg scale
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REAL compounds
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REAL compounds, billions to taste test
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REAL compounds: 195 validated procedures

Simple one-pot! chemistry, S REAL compounds
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REAL compounds: 195 validated procedures

Advanced, Not Simple, one-pot! chemistry, M REAL compounds 
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q1-2 2020 REAL update: 10 new validated procedures
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REAL compounds: 130,000 building blocks in use



31

REAL compounds: qualified building blocks only 
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REAL compounds: fight for each building block
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q1-2 2020 REAL update: 10,000 new building blocks
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Surfing in the REAL

REAL compounds

Validated chemistry & Qualified reagents

• Synthesis within 3-4 weeks 

• 80% Success rate

1. 2.

REAL database

2020q1-2, 1.36 Bn 

a subset of the REAL Space

database with enumerated structures

REAL Space with FTrees

Nov 2020, 15.5 Bn

software tool

collaboration with BioSolveIT
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Surfing in the REAL

REAL database

2020q1-2, 1.36 Bn 

a subset of the REAL Space

database with enumerated structures

REAL Space with FTrees

Nov 2020, 15.5 Bn

software tool

collaboration with BioSolveIT
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REAL database: enumerated molecules
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REAL database: 1.36 Bn drug-like molecules

%

S REAL compounds 932.6 Mio 69%

M REAL compounds 428.6 Mio 31%

Average MW 370

Average SlogP 2.6

Average QED 0.75

Drug-Like molecules 1.36 Bn 100%

Lead-Like molecules 967 Mio 71%

Fragment-Like molecules 13.7 Mio 1%

Passed PAINS filters 1.35 Bn 99%

Passed LILLY rules 1.22 Bn 90%

Baell et al J Med Chem 2010, 2719. 

Bruns et al J Med Chem 2012, 9763.
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REAL database: searchable online, via API, and KNIME

enaminestore.com/search

chem-space.com/search
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REAL compounds: use cases
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REAL Space exploration: the FTrees-based similarity
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REAL Space exploration: the FTrees-based similarity
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2D Mapping
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REAL Space exploration: the FTrees-based similarity
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FTrees‘ strength: scaffold hopping



44

REAL Space exploration with FTrees: use case
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REAL Space exploration: options

https://chem-space.com/real-space

by

https://www.biosolveit.de/infiniSee
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To Procure 1010 Molecules

Chemical Space, 1063 Molecules

.
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