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Introduction

As knowledge increases, proteins are newly implicated
In disease with varying potential to be targeted by small
molecules. If the first challenge is devising an
appropriate assay to test intervention, the next is
finding appropriate chemical matter to start the
discovery process. Ultimately, discovery requires the
design of a sufficiently potent, selective and safe
candidate, but critically must also include intellectual
property protection, to ensure a return against
research and investment costs.

The drug discovery processes and current chemical
repositories (typically ~millions of real compound
samples) are unlikely to be consistent with the
requirements of these new targets, and drug
paradigms.

Virtual screening is increasingly employed as an
enabling technology and complementary to real wet
screening, can access much larger chemical library
spaces (10’s of millions of compounds) and often
appropriate if conditions are met for the biological
target. However, for screening using 3D molecular
information, the typical limit is imposed by the storage
and processing of that data. Anything in excess of 100
million compounds will present significant problems.

This poster describes a brand-new method to address
3D virtual screening with billions of compounds, from
accessible synthetic chemical library spaces, such as
Enamine REAL Space, using a completely novel field-
based method: Ignite™ technology. We believe that
opening up these larger chemical spaces ideally should
provide greater opportunities for finding much needed
novel chemical starting points for new drug discovery.

Method

Ignite technology uses 3 key proprietary processing
steps to allow the interrogation of ultra large
combinatorial chemical space in 3D without requiring
full enumeration. This works by (1) breaking the
combinatorial space into its component synthons and
(2) calculating 3D field similarity to the query in
reactant space before enumerating into product space.
Only reactants that have similarity above a set
threshold are progressed to be (3) transformed into
product space and analysed for 3D field and shape

similarity.
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Figure 1: Ignite schematic workflow

Technical Details

|dentification of the functional groups and reaction
components was inspired by an algorithm described by
Peter Ertl’. Two component reactions ‘only’ are
applicable for this technology. Each reaction is
described by two R groups, which are labelled at the
point of chemical attachment (RLF’s are reactant like
fragments). Additional components incorporating any
functionality created in the product are also defined
and labelled (MPM is a minimum product like
molecule).
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Figure 2: Synthon identification, RLF and MPM
definitions.

MPM's are defined in 3D field and shape space and
form a database - encoding the larger combinatorial
space - which can be checked against a 3D molecular
query for a match.
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Figure 3: MPM database generation and querying

The process defines and selects which MPM
components are worth enumerating into products
relative to the 3D query. The similarity cut-off threshold
defines the best combinations of RLFs and MPMs, for
each reaction, to form an enriched ‘product space’. In
turn, the best matches from ‘product space’ are then
determined using the same 3D scoring metric.
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Figure 4: MPM selection and product matches by field
& shape similarity score relative to the 3D query.

Cresset has a track record of providing unique and
powerful technologies for describing and comparing 3D
molecules using advanced electrostatics and shape
algorithms. These are fully employed in returning
pharmacologically relevant molecular matches in both
fragment and product space 43.

Results

Originally, this technology was developed in
collaboration with Bayer. The idea was for Cresset’s
science development team to provide a tool that could
efficiently probe Bayer’s internal library space for use in
both hit discovery and lead optimisation. This
‘BaySpace3D’ consists of readily accessible proprietary
chemistry space containing ~200m virtual compounds.
The collaboration team successfully developed and
tested this technology concluding with a joint case
study: 3904374 Bayspace3D searching Large 3D
spaces with Cresset’s molecular fields, presented at
ACS Fall in 20234

Further validation, this time using Enamine’s REAL
Space, illustrates how potentially useful chemical
output can be obtained for a recent protein target of
Interest.

Figure 5: Crystal structure of SARS-Cov2 main
protease Zhang et. al., Science, 2020, 368, 409-412.
3D molecular template ‘input’ for Ignite™ screening.

The target query a-keto amide from the X-ray structure
was used to query REAL Space providing an example
match shown below (Figure 6).
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Figure 6: 3D overlay of the Ignite screening hit and the
template, visualised in Cresset’'s modeling suite ‘Flare’

Conclusion

Ignite™, represents a novel and effective methodology
for enhancing molecular discovery — efficiently
accessing very large combinatorial chemical spaces,
uniquely - with the benefit of a truly 3D searching
methodology.
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