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Reaction Based Enumeration.

*Developed jointly with Evotec OAL
«‘Reaction Based’ - reactions are predefined.
*Choice of Reactant Classes, aids specificity.
Flexible reagent selection.

*‘Reaction Network’™ GUI developed through discussions
with Harvard Med. School.

Integrated with Modgraph Registry and CSC (Chemical
Supplier Catalogue).
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Library Builder

*Exploits systematic nature of Daylight SMIRKS and SMARTS.
*SMIRKS generated on the fly.
*Many thousands of different SMIRKS. (Only one bug found).

*Selection from Inventory and selection of reaction centre are the
same ‘thing’.

*Design of SMARTS is a compromise between trying to select only
hits which are ‘useful’, (minimising list size) and excluding
structures which are inappropriate.
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Enumeration Example
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Network Design
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First design the reaction network.

Nodes can be added, deleted and moved, zoom-in, zoom-out. Rules.
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Template Approval
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Reaction Selection

Transform: Mode = "Yiew'
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Reaction Overview

im. Overview: template = WiZ24Y
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Reactant Selection

Search for reactants 1s based on either:

eInventory number
*Exact structure
*Any Combination of

1. Default SMARTS - the SMARTS based on reactant class selection.
2. Sub-structure

3. Filter - applies additional SMARTS based on reactant classes

4. Molecular weight range.

*Two Stage Selection. Select list and select from list.
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ent Selection - Stage 1.
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Reagent Selection - Stage 2
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Library View

. Library: copy 3rRoute; 1, 400 of 600 compounds. Display: 16 - 19 Selected: D

Display of

pool compounds.

Click to see

intermediates
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Product Intermediates
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Enumeration Algorithm

Fast and efficient enumeration of very large libraries.

*The library 1s split into a number of ‘experiments’, such that
the number of compounds 1n one experiment 1s minimized,
subject to no intermediate being synthesized more than once.
Minimum memory usage; maximum speed.

*Minimising memory usage 1s more important, since writing
to a db 1s likely to be RDS.

*Library Sample Algorithm - minimum library size consistent
with every reactant being used at least once.
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Failures List

im. Enumeration Failures

Shows the step
no. which
failed and
reagents up to
that step.

Here the failure is
due to absence of
aromatic H ortho to
NH2
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Routes can be Disjoint.
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O | & | E
Tey Qpen Save Search | Owverlap LME Daka Info Cluster | Metwork
Library |0 Name |MUG 2 Routes

— Lists

P Step/Heactant
Foute 1, Step 1 Reactant 1
Foute 1, Step 1 Reactant 2
Subtotal Route 1
Route 1, Step 2 Reactant 1
Route 1, Step 2 Reactant 2
25 Subtotal Route 1
A Total All Routes

&

AminelAcid Condensation: Primary. Amine + Aromatic, Acid

[H.C.N.0] [H.C.N,0]

h‘l CH
—_ = o \H/
a

HH

| 2]

Mo Compoundz = 0 af 15 [0 Failurez]

Tranzfarm E nurn Orly Enurnerate Failures Eﬁpﬁ:; Irve Ewxport SOF Dverview




MODGRAPH

. Query List: No. of Databases selected = 1
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+ . Library Approval found 45 hits
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+ . Library Approval found 24 hits
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Futures and Options

e Customisation. Integration with other applications/business
process. Plate layout, library filtering, LNB assignment etc.

» Variable Sample size.
* Improvements to Reagent selection.

 Specification of Reaction Centre per reactant.
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