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Chemical space is growing exponentially
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@ ChEMBL database of medchem molecules
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Rings in Bioactive molecules

Rings are the most important part of bioactive molecules:

they give molecules their shape, determine flexibility / rigidity

keep substituents in their proper 3D positions

influence global molecular properties like hydrophobicity and polarity

In many cases the rings directly interacts with the protein target and directly
determine the bioactivity of their parent molecules
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~99.5 % of bioactive molecules contain at least 1 ring

%y Rings play important role in several medicinal chemistry techniques including
scaffold hopping, combinatorial chemistry, DEL libraries, IP analysis ...
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The most common rings in ChEMBL
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Bioactive rings vs common rings

bioactive molecules (ChEMBL) common molecules (ZINC)
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Target preferences for common rings
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other enzymes
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Scaffold Keys - tailored ring descriptors

= properties of subrings (number of
aliphatic, aromatic rings, ring size,
fusion ...)
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ﬁ The optimal set of Keys was selected to
* provide optimal recovery of bioisosteric Q@ WX
scaffold replacements described in the
medicinal chemistry literature. " 5e
doi:10.26434/chemrxiv.13525457.v2 o .
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Chemical space of 40,000 rings

© ¥ Q@ 39449 rings

Magic nngs v2021.06, by Peter Ertl

Target preferences
@ GPCR
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other target
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Bioactive clusters - blmsostenc design

GPCR ligands kinase inhibitors
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Magic rings v2021.06, by Peter Ertl
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cheminformatics analysis of large data sets extracted from medicinal chemistry
literature can provide very useful information for the design of novel bioactive
molecules

we can use this information to visualize and navigate ring chemical space, to

identify ring bioisosteres and to identify ring replacements providing good chance of
improving bioactivity
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The web tools are available at: https://ertimolecular.com
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