ENABLING RESEARCH THROUGH PROVISION OF CHEMICAL TOOLS
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Tocris aim to develop and commercialize innovative new tools to enable researchers in all aspects of the life sciences. Currently, there are over 4000 products in the Tocris catalog spanning chemical
probes, photoactivatable ‘caged’ compounds, tools for chemogenetics, bioactive compound libraries and fluorescent dyes and probes. In recent years, we have started to look for ways to use the skKill
set of the Tocris chemistry team to further elaborate on initial chemical probes and compounds developed in academia and industry, to generate new chemical tools to answer biological questions.
Two case studies in different research areas are presented below, exemplifying the range of projects that Tocris support.

CASE STUDY 1: PROTACs - Building Chemical Libraries to support PROTAC R&D

Degrader Building Blocks
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Degraders (e.g. PROTACs™, SNIPERs etc) are bifunctional small molecules that harness the
Ubiquitin Proteasome System (UPS) to selectively degrade target proteins within cells. They
represent an exciting new modality, repurposing small molecule ligands to achieve selective
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The Degrader Building Blocks range now contains ~50 combinations that are enabling researchers’ early stage Degrader discovery projects. To further aid researchers entering this field, we are
building a set of medicinal chemistry principles to help guide the design of new Degraders in this new area of chemical space:
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Beyond the Rule of 5 - Degrader Chemical Space

Degraders occupy a distinct area of DbRo05
chemical space (Figure 1). Properties such as
cLogP hydrogen bond donor/acceptor count and TPSA
are noticeably reduced compared to other bRo5
—besmdes compound classes with similar MW.
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Degraders occupy a new area of beyond rule of 5 (bRo5) chemical space. To understand
the properties required for a cell permeable Degrader and inform further development, we '™
have compiled a database of >400 Degrader structures from the peer reviewed literature.
All Degraders were classified according to their effectiveness (‘Degrader Score’ - a single

measure of efficacy taking into account DCg,, D, and Degrader incubation time) and ——Ros+Veber  Figyre 1. Radar diagram illustrating outer limits of chemical

physicochemical properties. “hiberz - gpace occupied by compound classes from different
e DeGoey published analyses: “Ro5 and Veber? 3; orally absorbed

drugs and clinical candidates with MW >500Da, “Kihlberg”4;

A o B A NRot8 HB D orally available preclinical compounds breaking >1 of

Lipinski’'s rules in Abbvie’s preclinical DMPK database,
“DeGoey”° orally available macrocyclic drugs, “Whitty”®, and
Degrader molecules, “Degraders”, this study.
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’ T e AR A e To probe any correlation between Degrader Score and physicochemical properties, data was subject to PCA. The
S e R . correlation loadings for PC1 versus PC2 are shown in Figure 2 (left). For both predominant classes of Degraders (CRBN-
N | | and VHL-based), increased Degrader Score is associated with increasing cLogP and decreasing TPSA and HBD count.
VHL-based 2 | o | | CRBN-based - . | Figure 2. PCA analysis of VHL-based Degraders (A) and CRBN-based Degraders (B). Each variable is shown as a vector. Angles between vectors indicate
Degraders sl Degraders o their degree of correlation. Positively correlated variables are grouped together (= O° angle). Negatively correlated ones are positioned on opposite
compenert 1 (42.9%) Fempenent 1 (52.7%) sides of the plot origin (~ 180° degrees).
CASE STUDY 2: Optical Tools for Integrin Biology BOP - Tool compound - Dual a4B1/a9B1 integrin inhibitor
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