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Automatic Generation of Compound Ideas
Objectives

e Traditionally have a scarcity of data

- Time consuming and expensive to generate data
— Easy to think of more ideas than can be synthesised and tested
— Manually analyse all of the available data to select compounds

e With predictive models and MPO, it is easy to evaluate very
large numbers of ideas

— More ideas than one scientist can design and draw

e Generate new ideas to stimulate exploration of chemistry

— In silico analysis helps to prioritise ideas for detailed consideration

e But... compound ideas must be relevant and accessible

— First generation of de novo design methods tended to generate poor
guality, non-synthesizeable structures
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Matched Series Analysis
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Matched Molecular Pairs
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Limitations of Matched Molecular Pairs

e If we look at all examples of a matched pair across diverse chemistry
and target classes, they provide little information on target activity
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Matched Series Principles
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Matched Series Principles
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Matched Series Principles

e Longer series that match an observed order of activity
improve our ability to make relevant predictions
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Matched Series Principles

e Longer series that match an observed order of activity
improve our ability to make relevant predictions
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Matched Series Principles
Look up existing examples from a database
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Matched Series Principles
Look up existing examples from a database
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Matched Series Principles
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Medicinal Chemistry Transformation Rules
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Generating Compound Ideas
Applying Med. Chem. ‘Transformation Rules’

e Compounds generated must ‘make sense’ from a medicinal
chemistry perspective

e Apply ‘transformation rules’, derived from medicinal
chemistry experience, to initial compound(s)*

— Library of >200 transformations, generate ~180 new compounds per
input
- >94% of structures generated acceptable to med. chemists

Not only functional group replacement but also framework

/L Rinigsiraickiiitgnoagoaddition:
e.g. belferdpeaimeniaivigion

*Stewart et. al. Bioorg. Med. Chem. (2006) 14 p. 7011
*Segall et al. J. Chem. Inf. Model. (2011) 51 pp. 2967-2976




Exponential Growth!
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Controlling the Process
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Controlling the Process
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* Select transformations to apply

* Transformations can be managed for
specific objectives
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Controlling the Process
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* Apply multiple generations of
transformations

* Bias selection in favour of property,
score or diversity
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Controlling the Process
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e Apply substructure filters to results




Extending the Database of Transformations
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BIOSTER

e Database of >32,000 pairs of compounds representing
optimisation steps in chemistry projects*

— Manually curated from the literature by Dr Istvan Ujvary

e Library of transformations defined from pairs of molecules

e Addresses additional questions, e.g.

- What modifications have been successfully applied to similar
compounds?

- ldentify potential lead-hopping strategies

— Search for patent protection/busting strategies

* Ujvary and Hayward, in Methods and Principles in Med. Chem. (Vol. 54), N. Brown (ed)
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Generating Transformations

e Substructure replacement Original pair of molecules
manually defined

e Handle different substitutions o
— Matched using heuristics O D.ﬁerem/
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— Constraints on application

e 25 351 transformations C(/ C[

generated (~80% success)

SMIRKS generated

([C;$(Cl@c2@c (BN (!@C)@AC (=; ! @0) @CEN=1) @clc@c@c2) :1]1c2c
(N([CH3])C(=0) [CH2]N=1) [cH] [cH] [c:2] [cH]2)>>(n21-c3c
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Transformation Library

- .. Transformation Manager
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Conclusions

Matched Series Analysis

— Improves on matched molecular pair analysis to generate more
relevant suggestions to improve target activity

e Medicinal Chemistry Transformation Rules

— Based on medicinal chemistry experience to generate relevant and
accessible compounds ideas

e Combine with predictive models and MPO to improve
balance of properties

e Please see:

— M.D. Segall Expert Opin. Drug. Discov. (2014) 9(7), pp. 803-817
- O’Boyle et al. Drug Discovery World, Fall 2015, pp. 55-59

© 2015 Optibrium Ltd.




