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THE EVOLVING ROLE OF VIRTUAL LIBRARIES IN DRUG DISCOVERY

A popular paradigm of drug discovery is the screening of large compound collections to identify hits against biological targets. The practical limitations of physical libraries, combined with the rise of in silico
techniques!l, have boosted the reliance on virtual libraries!?23!, which allow the exploration of a broader chemical space. However, not all resulting compounds are synthetically feasible within a reasonable
time and cost, making synthetic feasibility a key parameter in the design of virtual libraries.

The aim of the project was to desigh and develop a virtual library of drug-like, non-commercial, and rapidly synthesizable compounds. In addition, each compound is extensively annotated with in silico
physicochemical properties, enabling the selection of customizable subsets tailored to the specific needs of different targets and projects.

FROM BUILDING BLOCKS TO VIRTUAL COMPOUNDS: LIBRARY DESIGN WORKFLOW

1. DESIGN OF SYNTHETIC ROUTES AND REAGENT SELECTION ( ) 2. LIBRARY ENUMERATION AND COMPOUND SELECTION
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3. LEADER CLUSTERING ALGORITHM
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COMPOUND ANNOTATION CONCLUSIONS
— —
® Each compound is linked to its synthetic route and reagents used. A virtual library of about 185 million compounds was designed with a strong chemical foundation
®* Comprehensive physiochemical and calculated proprieties are provided, including: to ensure a rapid and efficient synthesis (100-120 compounds in 2-3 weeks), minimizing the current
® Lipinski’s and Verber’s rules parameters; bottleneck of the virtual screening related to the lid time for compounds’ synthesis. The compounds
®* predicted BBB permeability; are non-commercial, drug-like, and highly annotated, supporting both dynamic library updates and
®* retrosynthetic accessibility score; customizable subset selection. Chemical space analysis confirmed that this library expands beyond
® fraction of sp3 carbons; the existing physical collection offered by AXXAM.

® REOQOS filter violations.
®* Analysis on a representative subset showed that 99,8% of compounds are non-commercial.
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