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- StarDrop

Sptbrium

e Optibrium creates elegant software solutions for small molecule design, optimisation and data analysis

- R&D of novel technologies to guide decisions and improve efficiency in drug discovery

e Two platforms forming an integrated ecosystem

- StarDrop™

- Augmented Chemistry®

e Global customer base from top-ten pharma to small biotech and academia

- >180 customers worldwide

- Adoption in other chemistry fields, e.g. animal health, agrochemicals, etc. optibrium"‘
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Types of Library Enumeration

e Library enumeration involves joining fragments

- R-groups, linkers and scaffolds

(0]
e Scaffold-based enumeration R1 0
— Defined from the product
— Uses pre-prepared lists of fragments
O
e Reaction-based enumeration
— Defined from a reaction SCH
— Uses lists of reagents YA 7 '}N ______ 7
— Creates fragments on the fly s E\ + . 4 —F 1 i;
\ CH===-N" | ==eeees \
0 A\
O
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Reagent clipping

e Flexible fragment definition New column of fragments
with metadata
— From lists of reagents or building blocks

O MEtadata retained With fragment A mvp Vm smiLes M Fragment!_0 B eMolecules URL B Quantity B MWT Units
— Save and reuse fragment libraries L ‘ o
2 48572294 & 100 188.27 mg
1. R-Group Clipper ) . x \__© \_Q
Sketch a substructure showing the bondis) you wish to cut
BN Q\&Ov--‘?.R et AllCuts | Clean Reset 9
Set atom and bond p— : w2 g
/ constraints N g
F 0
4 36251563 q} 0.25 202.29 q
s C-N |
'y, 4emmmm—— Define the bond to cut
'J'r
5 26985702 1 188.27 g
* Define the fragment to
~ When multiple matches are found in the same molecule: | eXCI u d e
() Generate fragments based on one match only 6 17413314 3 190.29 9
© Generate no fragmes gnore this malecule)
() Generate all possible fragments
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What a Scientist Really Wants

i Si=8 Ao

How the customer How the project team How the programmer How the project How the project What the customer
explain it understood it wrote it was documented was built really needed

e Importance of working with users at every step

- Scope, test and deliver

e User-friendly, flexible workflow that meets user requirements
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Reactions

e Approximately 100 pre-defined common |=— X

Type to search
Generic Reaction Libraries " Aldol Condensation i
. ~ || StarDrop Standard Reactions
reactions R

Export..
Aldel Condensation

- Create centrally-managed and individual o2 P
reaction libraries — ' ~0 _, —
9/

e Import RXN files

1. Generic-Reaction Sketcher

|} \ @ \ O' EL' —b Clean Reset

Essentially an Aldel add

e Edit existing reactions or define your own [
— On-the-fly

1/—2N;H1 4 6 Qg'""_"--‘-fl-\l-%/s
— Save and share \

aromatic carbon

MName: |New Reaction

Motes: |

Cance
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Flexible Reaction Definition

e No requirement to mimic the real life lab process
e Combine multiple steps in a single enumeration
B+ A -
- EA -
@ 0-IF

e For example, BOC-deprotection followed by amide formation
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SMIRKS

e SMIRKS is the language the computer uses to define a reaction
- [#1,#6,0H0,SHO,NHO0:1][C:6](=[0:2])[C'HO0:3].[0:5]=[#6:4][#6:7]>>[#1,#6,0H0,SHO,NHO0:1][C:6](=[0:2])[#6:3][#6:4]([#6:7])[O:5]

e Encodes reaction, variable atoms and [ oo -
atom/bond constraints

Generic Reaction Libraries Aldol Addition Import...
v StarDrop Standard Reactions =
port...

hd Marmed_Reactions_A_E

e Also represent SMIRKS graphically Aol Conderceto

- S 0’
Baeyer-Villiger Oxidation .

. .. Barton Decarboxylation 0? 7 3 , 4 SR
— Enables graphical editing seckann esrangemen Nl 4 A= AR
. . Birch Reducti.on . _ ;'CH!=O 0= VA.H"\\ : Delete

— Support multiple levels of understanding BischlcrNapierals Reacion 02

Buchwald-Hartwig
Chan-Evans-Lam Coupling
Claisen Condensation
Claisen Rearrangement

Claisen Rearrangement (with a...
e EX p O rt S |VI I R KS to Ot h e r p I a tfo r m S Clemmensen Reduction Reaction of ketones with esters, amides or thioesters that possess an alpha

Cope Rearrangement hydregen.
Dess-Martin Cxidation

[#1,26,0HD,5HO, NHO:1][C:6](=[0:2]I[CIH0:31.[0:5]= [#6:4]
SMIRKS:  [26:7]= » [#1,26, OHD,SHO,NHO:1][C:6](=[ 0:2]) [#6:3][£6:4] ([£6:7])[O:5]

Find...

OK Cancel

“optibriur

NS
11 © 2023 Optibrium Ltd.



Reagents

* Reagent lists as StarDrop data sets |~~~ :
— Minimal preparation S -
— Can be reused flexibly o é\-’”‘ . i N ______ ,
oot T |
e Configure and filter on the fly 0

Reagent Group 1 Reagent Group 2

Choose data set: | Carboxylic acids ~ ~

- Dete Ction Of U nSU ita ble reage ntS G msmiLes M Canonica I SMILES M MolPort ID “mo M Unverified Amount I Verified 4 ~ | Selection Criteria

1 ».V,E;\} \V,E:;i Set... Clear
. . . . 1 Y e MolPort-016-937-956 16937956 15 Suitable reagents: 83
— Selection criteria (filters) X <
1 O o0
Defi ne re iose | eCtiVit 2 L3 L3 MolPort-016-939-029 16533029 400
- g y
" P S5
1 J\f,,' ]\f’ Reagents matching multiple sites: 12
3 ] N MalPort-016-965-516 16963516 2.6e+03 2. ®u )
p— p— it
\£ \1: O USE OII'I'IE cite
; ) _‘}-*":')\" . .T\) se all sites
4 e ) MolPart-017-007-387 17007387 Tes04 1 | © Usenone
) [ Y| O Choosesi tes: | Select
€ >
Displaying 83 of 83 rows Display suitable reagents only
Back Next Cancel
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Reagents

e Reagent lists as StarDrop data sets | = :

Select Reagents

General Amide Formation

— Minimal preparation

>CH
: VA
— Can be reused flexibly ek S Y
------- N\ 5 CH--oN* (—
\O , \

e Configure and filter on the fly .

Reagent Group 1 Reagent Group 2

Choose data set: | Carboxylic acids ~ ~

— Detection of unsuitable reagents o mas ac

::.. . Selection Critenia

ﬂﬂﬂﬂﬂﬂﬂ | SMILES M MolPort ID miD M Unverified Amount M Verified i;l I Selection Criteria

— Selection criteria (filters) 1 :

Keep reagenits where:

_ Define regioselectivity 2 (®) All criteria are met () At least one criterion is met () No criteria are met

Ester
Carb_x_stes
Aldehyde

Acyl halide

Anhydride

W Smiles ~ | |contains none of ~ | | Aniline primary x
Aniline secondary

Aniline tertiary

Imnide

lsocyanate_isothiocyanate

Nitra

= s

Add Clear

Ok
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Reagents

e Reagent lists as StarDrop data sets — ’
— Minimal preparation Tem———" -
. VA
— Can be reused flexibly R ” e 5
Reagents matching multiple sites Select preferred site(s)
e Configure and filter on the fly -
. _ =y I 107563022
— Detection of unsuitable reagents o mas mcn |
- Selection criteria (filters) | e 2 °
Keepreag-ren-t:whera f EI’ NK ’J"
— Define regioselectivity Y O renenarema O P
0
3 38031866
) cl
B B Smiles v |d D
Dis - 50808033
QK Cancel
QK ‘
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Products

e Define selection criteria for products
USing A property’ IVIPO score or 4. Reaction Based Enumeration -

Control Output

d ive rs ity Estimated library size: 10,873

Remove compounds with undesirable structural features | Select Features...

() Generate complete library (® Select subset
Selection Method

e |Include reagent metadata with ® Propey Seectcompoundswith sigh || 097 mode .

O Diversity Configure Diversity...
products for easy ordering O s

Selection Criteria

. @ Thebest [100 | compounds
e Apply to plate well locations e

(O Compounds with values higher than EI pKi/plC50
Allow duplicate products

J-:I . Plate ESS.IE nment >'< Include reagent data in product data set
[] Show results in Card View

Plate sizes 12x8 =

Fill direction

© EyRow () By Colurnn

QK Cancel

< Back Cancel
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Above and Beyond Chemistry

e Speed of enumeration
e Considering the process a chemist goes through
e Metadata and reagent IDs carry through

e Methods for reagent selection to fit plate dimensions or optimize a property

— Ability to sample library using fewest reagents.

optibriurm
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Prioritising Reagents Using Product Properties

e Select the R-groups generating the highest scores
- e.g12 xR1 and 8 x R2 for a 96-well plate

Oral Non CNS Scoring Profile vs RG1_Structure Oral Non CNS Scoring Profile vs RG2_Structure
0.57
047
12 highest scoring R1 groups 8 highest scoring R2 groups
0.4+
034
2 8 '
S s
0.2+
.......................................................................... M, HHRRERRRONAANNNRANA R,
ure P Ol e fh Tt T PR T

RG2_Structure

-/6ptibrium"‘

NS
17 © 2023 Optibrium Ltd.




Flunarizine Library

% past threshold vs Oral CNS Scoring Profile

. e e 100
e 10,530 product library based on flunarizine
80
60
Profile: Oral CNS Scoring Profile
F Property Desired Value Importance = 10
MW 095 > 1 e
W HIA category + e 20
M ogP 0-» S.SE ) B |ogh
I BBB log([brain}{blood])  -02-> 1[1] ) 0 & W HIA category

S
06

% past threshold

logP
M BBE category + — ) . - =T
B 7.0 categon v —— Pkt :::: log{forain] {bload))
B hERG pIC50 <5 e & N - tE ¥
W 209 pKi < 6 e — Oral CNS Scoring Profile - s hEIEI;EI:II:EaIKI::EEr?
2D6 affinity category low medium ﬂ [ ) e——] % past threshold vs Oral CNS Scoring Profile m2c9 p:i
[ PPBOD category low m———— 100 206 affinity category
B PPBO0 category
80
3
e Score for oral bioavailability and CNS penetration :
E 40
ES

e Some library compounds meet threshold for logP,
BBB log([brain]:[blood]), hERG pIC50 or PPB90

L

QOral CNS Scoring Profile = O ptibpium
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Conclusions | 9

e Reaction-based enumeration in StarDrop’s Nova™ module is:

— User friendly
o Easy to interpret

o Supports different levels of experience

- Flexible )
o Prepared reaction libraries and filters support major use cases -
o Ability to add and customise for in-house chemistry and expertise [\lova o
ofn:;;giiri‘lietriztswn I : Ghg Sscovery
— Fast

o Combine reactions in a single enumeration
o Metadata for easy inventory and building block requests

o Select an optimal subset of compounds for synthesis

e User feedback at every step of development is critical

optibrium
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