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Overview

* Fragments screening

* Understand medicinal chemistry space coverage in fragment

screening
* Substructure analysis
* Chemical space analysis

« \What should we screen?
.
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Fragment screening

Fragment hits HTS hits
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Rees et al. (2004) Nat. Rev. Drug Discov., 3, 660.
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Analysis design

Data sets
« Medicinal chemistry compounds

* Rule-of-three compliant fragments

Substructure generation

Compare substructures overlap

Compare chemical space overlap



Substructure generation

 Two complementary methods
* Rings containing functional groups relevant for molecular recognition

 Molecular scaffold + linkers
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'Brenk et al. (2008) ChemMedChem, 3, 435.
2Schuffenhauer et. al. (2007) J. Chem. Inf. Model., 47, 47.
3Langdon et al. (2011) J. Chem. Inf. Model., 51, 2174.



Data collection

* Medicinal chemistry compounds g3
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Substructures overlap

All ChEMBL

* EPFPY fingerprint similarity
(Tanimoto cut-off = 0.85)'

+ >12k ChEMBL substructures not

represented in commercial fragments

7088

Medicinal chemistry compounds
Commercial fragments
Similar to commercial fragments

Similar to medicinal chemistry compounds

Only appeared in non-active medicinal chemistry compounds

Bioactive ChEMBL

Parent compounds have reported bioactivity
(K, Ky, 1C5, EC5, etc.) =10 uyM

>2k commercial fragments present only in

non-active parent ChEMBL compounds

Brown & Martin (1996) J. Chem. Inf. Model., 36, 572.



Substructures overlap
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Medicinal chemistry compounds

Commercial fragments

Similar to commercial fragments

Similar to medicinal chemistry compounds

Only appeared in non-active medicinal chemistry compounds



Substructures overlap

Medicinal chemistry compounds
Commercial fragments
Similar to commercial fragments
Similar to medicinal chemistry compounds

Only appeared in non-active medicinal chemistry compounds
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Chemical space overlap

Substructures distribution occupy similar chemical space

m
1 1 1 1
-10 -5 0 5 10 15
PC1
=== ChEMBL Common === Commercial Fragments
Complexity Size

Polarity

3-dimensionality

PC2

12
fUnsatBonds
0.4 A u
- MW o™ HevAtoms
0.3 7 EPFP7Density = AlogP
0.2 - " PSA NumRings
0.14 FCFP4Density m fRotBonds
0] '. ECFP4Density
014 WfHetAtoms
G B fHBD
-0.2 4 HfHBA m PBF
-0.3 7 m PMIsum
-0.4 1 B Fsp3C
-0-5 T I T I T I T L] I L] I T I »
-04 -03 -02 -0.1 0 0.1 02 03
PC1



Chemical space distribution

PC2

Commercial fragments

Complexity

Size

Polarity

3-dimensionality

PC2

ChEMBL substructures

Lowest representation in polar substructures (quadrant 3)

3D substructures not extensively exemplified (quadrant 2)
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Chemical space distribution

 Similar uneven distributions observed

Bioactive ChEMBL substructures Non-active ChEMBL substructures

Complexity Size 0 0.2 0.4 0.6 0.8

Polarity 3-dimensionality




Chemical space distribution

 Similar uneven distributions observed
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Chemical space density

Enrichment of biologically active substructures
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Chemical space density

17

« Highest enrichment observed for many polar and/or 3D substructures
(NB Population of these enriched cells rather low)
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Summary

« Low overlap between medicinal chemistry output & commercial fragments
« Choose relevant fragments

» Literature precedence vs risk

« Library size

« Targets of interest
« Sample polar and/or 3-dimensional substructures

 Enhance chemical space sampling relevant to medicinal chemistry

output
« Understand realistic enrichment of these substructures for bioactive

compounds within chemical space
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