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A suite of secure enterprise and online compound design
tools to augment scientists’ capabilities and deliver quality
compounds in fewer cycles.
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MedChemica is a specialist software and scientific services company based in the UK. We develop
and supply tools and services to help accelerate research in the life sciences sector.
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RULEDESIGN®

What is RuleDesign®?
. Arobustideas generator based on Medicinal Chemistry precedent

Why use RuleDesign®?

. ~ 870000 Rules of medicinal chemists found by Matched Molecular Pair
Analysis (MMPA)

. Complements CoreDesign®, by using robust Rules to generate the highest
quality ideas

. Links to the original pairs and data for key decision making

. Part of MCPairs Online, a secure web app — no software installation required

Multiple views of results
and exports

Results Viewer

Product: CHEMBL2325738

Reference: 1677832084689
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Multi-parameter
optimisation

Matched Pair
Aq_Solubility_pH_7.4_[CHEMBL2362975]

Ana|yS|S Shown Goal: base_array Vv 51/ 75 Pairs Increasing

metabolism fraction-unbound anti-target_cardiac
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Direction: decrease
Examples: 13
Examples up: 0

Examples down: 13

“..It’s like asking 150 of your peers for ideas in just a few seconds”
Principal Scientist (Large Pharma)

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist software and medicinal chemistry services company based in the UK.
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A Design Tool for Scaffold Hops

COREDESIGN®

N NH, N NH,
N@ - N@
20 o

What is a CoreDesign®?
. Either a Ring, Ring System or a Linking group between rings.

Why use CoreDesign®?

. Complements RuleDesign® by using diverse of Ring and Linker changes

« Over 1.3 milion Ring and Linker transformations

. Links to the literature and patent references for key decision making

. User control of ring substitution and replacement linker length

. Part of MCPairs Online, a secure web app — no software installation required

Results viewer

(o} (o}
CHOb O CHOM O i i
N Ol %r b Physical properties
HN. 2 o} .
calculations
CHEMBL2325997 chembl2325997_26
> Product Properties
v Matched Pair Analysis Matched Palr AnalyS|S
Matched Pair Counts @
¥ Decrease Neutral 1 Increase L|te ratu re and Patent
30/62 (48%) 20/62 (32%) 12 /62 (19%) H
‘ ‘ ‘ References and links
Vv References
Compound A Compound B Source Title External Link
CHEMBL3715239 CHEMBL3718504 PATENT Heterocyclic compounds for the inhibition of pask WO02012149157A2 [
CHEMBL3715239 CHEMBL3718504 PATENT Heterocyclic compounds for the inhibition of pask US20120277224A1 (£
CHEMBL3298430  CHEMBL3298688 Eggrg' Discovery of a 4-aryloxy-1H-pyrrolo[3,2-clpyridine and 1, 1416 bmci 2014.04.045
N a 1-aryloxyisoquinoline series of TRPAT antagonists. N ) 5 U

Robust scaffold changes with good medicinal and synthetic
chemistry precedent

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist soffware and medicinal chemistry services company based in the UK.
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A Design Tool for Testing Ideas before Synthesis

SPOTDESIGN®

What is SpotDesign®?
. Sketch yourideas and test them against the Rules in the MCPairs database

Why use SpotDesign®?

. Approximately 870 000 Rules of medicinal chemists found by Matched
Molecular Pair Analysis (MMPA)

. Explore the Rules to test your ideas and find matched pair data

. Links to the original literature pairs and data for key decision making

. Part of MCPairs Online, a secure web app — no software installation required

Multiple Input Methods

Singl Multi -
ool | for your ideas
SMILES* ©@
NC4(C(=0)NC(CCO)clcce(Cl)ccT)CCN(c2nenc3[nH]cccz n Other Rules: @
@O x| 36 |2 D& Counts of Endpooints with increase 6
i Rules:
=H==~A000000F% decrence .
c
N . 12/17 Matched Pair
[ol Analysis
. |
? (o] Tip! Hover over a coloured wedge to see Rule stats. C] matched pairs and
1 data.
Br — NH
1 HN N NH, Phvsical _—
o on ysica ,
X NN properties
| calculations
>
Prop. Initial Idea Delta
ClogP 2.79 215 -0.64
HLM Clint generic uL.min-1.mg-1
HBA 5 6 1 e
Direction: decrease
HBD 3 a 1 Examples: 45
Examples up: 11
RMM 3989 42892 30.03 Examples down: 33
PSA 99.93 120.16 20.23

Use the knowledge of the past to prioritise your best ideas.

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist soffware and medicinal chemistry services company based in the UK.
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Automated SAR Analysis via Markush like Structures

R op R
o Variable atoms/ groups:
RE 74 + x=aromatic atom
X \ + X =dliphaticring atom
Rs/ ~ * E=linker atom
&8 + R=side chain
. 7

Direct SARkush el ol 5

None ... measurementl

2 O C [H] ... ~measurement2

Why use SARkush®?
Automatic curation of chemical cores and R-group tables for SAR analysis

e Automatically split very large datasets into structurally-similar groups for
model building

e Correctly assigns R-groups in a symmetrical molecules
e Input for computational models (Free-Wilson, QSAR, etc)

e Aid for patent filing
e Part of MCPairs Online, a secure web app — no software installation required

Dataset of single or
1000s of compoundsin multiple series

Automated

SARkush 1 SARkush n

Detailed and robust SAR analysis

Licensing: Licenses are per organization per territory, annually or multi-year agreements.
Email contact@medchemica to arrange a demonstration or see www.medchemica.com/products
MedChemica is a specialist software and Medicinal Chemistry services company based in UK.
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Predicting Potential Toxic Liabilities

A

TOXOPHORES

What is Toxophore?

Predict binding to critical targets that are known to cause human toxicity

Why use Toxophore?

Highlight potent pitfalls in Lead Identification / Lead optimisation

Uses Machine Learning (ML) models that are fully explainable

Output from two models provides higher confidence

Part of MCPairs Online, a secure web app — no software installation required

Monoamine oxidase A Homo sapiens pIC50 [CHEMBL1951] Hot spots of activity

N et ?

= To Rule Design

3 Pharmacophore(s)

pIC50: 4.448
Range: 3.878 - 5.017 HA atom_HA AR_directlink_AR .
median with [without]:  4.398(5] median with [without]:  5[4.395] med HOW eaCh grou p
n with / total: 916 /3306 n with / total: 2660 /3306 nwi .
contributes

7 Nearest Neighbour(s)

k;. & Qnﬁw
" Asdiihaciivé N, oL
——— I sand it

Out of Domain

Ly
pIC50: 4.823
Range: 4.725 - 4.921 CHEMBLA645906 BDBM159748 Nearest Neighbours in
pIC50: 5.4 pIC50: 5.222 pIC50:
Tan. Similarity: 0.733 Tan. Similarity: 0.75 Tan. Si the dataset

Confident predictions that are fully explainable

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist software and medicinal chemistry services company based in the UK.
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Predicting Potential Binding

5

PHARMACOPHORES

What is Pharmacophores?

Predict binding to proteins in an explainable manner

Why use Pharmacophores?

Compliments RuleDesign® by predicting potency of suggested molecules
Uses Machine Learning (ML) models that are fully explainable

Output from two models provides higher confidence

Part of MCPairs Online, a secure web app — no software installation required

Fibroblast growth factor receptor 2 Homo sapiens pIC50 [CHEMBLA4142] Hot spots of activity

o ; ?
aoita. Iy .
= To Rule Design = N
HN 2
3 Pharmacophore(s)

pIC50: 6.264

Range: 5.57 - 6.959 HA_8atom_HA HA_7atom_AR

median with [without): ~ 8.14[6.854] median with [without]: ~ 8.025[5]  media How each group
n with / total: 834 /1092 nwith/total: 1036 /1092 n with contributes
10 Nearest Neighbour(s) \
HO F HO,
YA 28 X ‘
Out of Domain '0 O /_\ Q/\H , NH
(W NH
pIC50: 6.842 - - . . .
CHEMBL4292020 CHEMBL4101681 S Nearest Neighbours in
Range: 6.792 - 6.892
pIC50: 6 pIC50: 6 : the dataset
Tan. Similarity: 0.744 Tan. Similarity: 0.783 . Simi

Confident predictions that are fully explainable

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist software and medicinal chemistry services company based in the UK.
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Instant Structure Activity Relationship Analysis

Q N’/CN) NOZ\;Hz . N’/CN) NQZ\EEZ

COMPOUND TO PAIRS
N N

I

What is Compound To Pairs?
. Rapid exploration of SAR from a single compound identifier

Why use Compound To Pairs?

. Near instant look-up of matched pairs

. Automated R-Group analysis

. Rapid SAR tables and export to PowerPoint

. Part of MCPairs Enterprise — a platform for automated analysis — accessed
securely, through a web application

Drag and Drop Columns

Export to Powerpoint

Switch to Pair View Hide Pairs with no Data Show Hidden Columns Show Structures Change Formatting B Export

CHEMBL598194 -

(Reference) R CHEMBL2325997 W CHEMBL2325982 W CHEMBL2325738 = CHEMBL2325737
Structure C H3 O H O H
R1H R:CH; Rl e R1~/

Open as Open as Open as Open as
7 7 7 vy
<

AKT hum IC50 CHEMBL4282

AKT2 hum IC50 CHEMBL2431

ALogP98

HERG IC50 CHEMBL240 523

§ . . 215 A
Relative Molecular Mass (RMM) 384.87 3989 41293 428.92 414.9

Aq Sol pH_7.4 CHEMBL2362975 27.33 20.70

Fully Customisable

Drag and Drop Rows :
colouring

The day-to-day go to tool for SAR analysis

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist software and medicinal chemistry services company based in the UK.
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Instant Compound Data Lookup

@; 0 /—@m | Assay | Rosut ____

AKT IC50 0.01 uM
NH, AKT2 IC50 0.01 uM

N
COMPOUND TO N@ hERGIC50  523uM
MEASUREMENTS HNO Aq. Solubility  27.33 uM

What is Compound To Measurement?
. Find all the data for a compound in an instant

Why use Compound To Measurement?

. Near instant look-up of compounds and data

. Exported in multi-formats to aid communication

. Part of MCPairs Enterprise — a platform for automated analysis — accessed
securely, through a web application

Complete list of Assays Sortable columns
Measurements
Endpoint T| Compound Name 1| Qualifier T| Measurement |= Unit |  Created Timestamp 1|
Serine/threonine-protein_kinase_AKT2_Homo_sapiens_pIC50_[CHEMBL2431] CHEMBL598194 = 7.9191 pIC50 2017-05-01 00:00:00
Serine/threonine-protein_kinase_AKT_Homo_sapiens_plIC50_[CHEMBL4282] CHEMBL598194 = 7.8861 pIC50 2017-05-01 00:00:00
Serine/threonine-protein_kinase_AKT3_Homo_sapiens_pIC50_[CHEMBL4816] CHEMBL598194 = 7.244 pIC50 2017-05-01 00:00:00
Rho-associated_protein_kinase_2_Homo_sapiens_plC50_[CHEMBL2973] CHEMBL598194 = 7.0126 pIC50 2017-05-01 00:00:00
Rho-associated_protein_kinase_2_Homo_sapiens_pIC50_[CHEMBL2973] CHEMBL598194 = 6.9566 pIC50 2018-04-23 00:00:00
Rho-associated_protein_kinase_Homo_sapiens_pIC50_[64271] BDBM50307942 = 6.8447 pIC50 2019-03-04 12:49:02
Cytochrome_P450_2C9_Homo_sapiens_plC50_[CHEMBL3397] CHEMBL598194 = 6 pIC50 2017-05-01 00:00:00
HERG_Homo_sapiens_pIC50_[CHEMBL240] CHEMBL598194 = 5.281 pIC50 2017-05-01 00:00:00
Cytochrome_P450_2C19_Homo_sapiens_pIC50_[CHEMBL3622] CHEMBL598194 < 5 pIC50 2017-05-01 00:00:00
Cytochrome_P450_1A2_Homo_sapiens_pIC50_[CHEMBL3356] CHEMBL598194 < 5 pIC50 2017-05-01 00:00:00

Multi-format Exports

Day to day data exploration and sharing

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist soffware and medicinal chemistry services company based in the UK.
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Find Your Matched Pairs and Rules

MyPAIRS

N

H
//C’B N NH;

N

What is MyPairs?
. File-in / File-out access to Matched Pairs finding technology

Why use MyPairs?
. Two pair finding techniques provides wider chemical coverage

. Fully configurable and comprehensive cheminformatics output

. Robust statistical analysis techniques yielding unique medchem Rules

. Part of MCPairs Online, a secure web app — no software installation required

Matched Pairs

HNQ

o >-Ore
N

N NHH

N 2
O
HNO

v

compound A
CHEMBL2325741
CHEMBL2325741
CHEMBL2325741
CHEMBL2325741
CHEMBL598194
CHEMBL598194
CHEMBL598194
CHEMBL598194

compound B
CHEMBL598194
CHEMBL598194
CHEMBL598194
CHEMBL598194
CHEMBL2325741
CHEMBL2325741
CHEMBL2325741
CHEMBL2325741

methods labelled_core

both
both
both
both
both
both
both
both

[R1]C(c1lcecc(cc1)Cl)NC(=0)C2(CCN(CC2)c3cdcc[nH]c4ncn3)N [R1]JCCO  [R1][H]
[R1]C(clcecc(cc1)CI)NC(=0)C2(CCN(CC2)c3cdcc[nH]c4ncn3)N [R1]CCO  [R1][H]
[R1]C(c1cecc(cc1)CI)NC(=0)C2(CCN(CC2)c3cdcc[nH]c4ncn3)N [R1]JCCO  [R1][H]
[R1]C(clcecc(cc1)Cl)NC(=0)C2(CCN(CC2)c3cdcc[nH]c4ncn3)N [R1]CCO  [R1][H]
[R1]C(clcecc(cc1)CI)NC(=0)C2(CCN(CC2)c3cdcc[nH]c4ncn3)N  [R1][H] [R1]CCO
[R1]C(clcecc(cc1)Cl)NC(=0)C2(CCN(CC2)c3cdcc[nH]c4ncn3)N  [R1][H] [R1]CCO
[R1]C(c1ccc(cc1)CI)NC(=0)C2(CCN(CC2)c3cdcc[nH]c4ncn3)N  [R1][H] [R1]CCO
[R1]C(c1cec(cc1)Cl)NC(=0)C2(CCN(CC2)c3cdcc[nH]c4ncn3)N  [R1][H] [R1]CCO

sidechain A sidechain B smirks

[C:AJ((HNICHIHI(HDICHHIHDION(HI)>>[C:1)([HI)([H])
[e:1][C:2]((HI(CIHHIHDICH(HI(HDION([HIIN:3]([H])>>[c:
[e:1]((H){e:2]([c:3)([HDIC:AN[HINICH(HD(HDICHHINH])IO]
[e:1]((H)e:21([H])e:3]([c:4]((H)[c:5]((HIIC:6]((HI)([CI(HIN
[C:AJ([HIM[HD)>>[C: AN ([HDICHH(HNICH(HI(HDIO([H])
[e:1][C:2]([HI)([HDIN:3]([H])>>[c: ] [C:2)([HINICHHI(HDICI(
[e:1]((HD)e:2]([c:3)([HD)C:A)([HI)(THD)IN:5)([H])[C:6]>>[c:1] ([
[c:2]([H])[c:2]([HD)[c:3] ([c:4] ([H])[c:5]((HIC:6](HI)([H])IN:7]

Four levels of Automatic

R-Group
environment Analysis

Robust Matched Molecular Pair Analysis

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist soffware and medicinal chemistry services company based in the UK.
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Access to MedChemica’s Cheminformatics Toolbox

De-Salt Ugly
( Tautomer agleffelgligle]
>
CLEAN, CALC and FILTER Anions / SRS

Cations Filters

What is Clean, Calc and Filter?

Generate Canonical SMILES structures with consistent tautomer forms

Why use Clean, Calc and Filter?

Options to de-salt, normalise and calculated physical properties

°

. Standardise tautomers and protonation states

. Access to MedChemica's charge models and proprietary Ugly filters

. Program multiple sub-structure searches to subset large sets

. . (] ° .
. Part of MCPairs Online, a secure web app — no software installation required
CEllilEEl et Sl 39 Anions, Cations and Uglies
Standarised Tautomer model ’ 9
pound_name p d_st compound_s mol_wei ALogP98 HA HBA HBD Hetero_atoms Rings Rot_bonds TPSA count_anions count_cations is_ugly

CHEMBL117055  CCOcleec2e(<1)sc(n2)SCe3ec(cc(c30)0C)/C=C(\ CCOclcee2ne 4415 409 30 8 2 9 3 8 1185 0 0 0
CHEMBL116353  COclecc2c(=0)cc(oc2c(c1)N)c3cee(ce3)N COclce(N)c2 2823 263 21 5 2 5 3 2 9148 0 0 0
CHEMBL116051  clec(ceclc2ec(=0)c3c(02)cec(c30)N)N Nclcee(ccl)C  268.3 233 20 5 3 5 3 1 1025 0 0 0
CHEMBL115601  clec(ccclc2ec(=0)c3cc(c(c(c302)N)OJN)N Nclcec(ccl)C  283.3 191 21 6 4 6 3 1 1285 0 0 0
CHEMBL115397 ICOc1ccc(c2c1c(=0)cc(02)c3ccc(cc3)N)N ]COclccc(N)c 282.3 263 21 5 2 5 3 2 9148 0 0 0
CHEMBL115103  clec(cc(c1)N)c2ec(=0)c3cc(cec302)N Nclecee(cl)C  252.3 262 19 4 2 4 3 1 8225 0 0 0
CHEMBL115102  clec(cc(c1)N)c2ec(=0)c3cc(c(cc302)0)N Nclccee(cl)C  268.3 233 20 5 3 5 3 1 1025 0 0 0
CHEMBL114814  clcc(ccclc2ec(=0)c3c(02)cc(c(c3N)O)N)N Nclcec(ccl)C  283.3 191 21 6 4 6 3 1 1285 0 0 0
CHEMBL114578  clec(ceclc2ec(=0)c3c(cec(c302)N)O)N Nclecec(ccl)C  268.3 233 20 5 3 5 3 1 1025 0 0 0
CHEMBL114568  clec(ceclc2ec(=0)c3cec(c(c302)N)O)N Nclecee(ccl)C  268.3 233 20 5 3 5 3 1 1025 0 0 0
CHEMBL114550  COclec2c(=0)cc(oc2c(c1)N)c3ccec(c3)N COclee(N)c2 2823 263 21 5 2 5 3 2 9148 0 0 0
CHEMBL1159655 Cclc(cecc10)C(=0)N[C@H](CSc2cecec2)[C@@F Cele(O)cceel  567.8 475 40 6 4 8 4 9 1019 0 1 0
CHEMBL1161236 COclce(cc(c10)SCC(=0)0)C=C(CHN)CEN COclec(C=C(\ 2903 201 20 6 2 7 1 5 1143 1 0 0
CHEMBL1161234 COclee(ec(c10)SCCCC(=0)0)/C=C(\C#N)/C(=0) COclee(\C=C 336.4 175 23 6 3 8 1 8 1336 1 0 0
CHEMBL1171273  Cclnecc(n1CCOC(=0)/C=C/c2ccccc20C)[N+](=0) COcleccecl\ 3313 236 24 7 0 8 2 7 96.49 0 0 0
CHEMBL1172419 CC(=O)N1C(CC(=N1)c2cce(c(c2)Cl)Cl)c3cccee3  CC(=0)NIN=  333.2 469 22 2 0 5 3 2 3267 0 0 0
CHEMBL1172877  Cclnec(n1CCOC(=0)/C=C/c2ccecc2F)[N+](=0)(C Celnec([N+)( 3193 250 23 6 0O 8 2 6 87.26 0 0 0
CHEMBL1172602 CC(=O)N1C(CC(=N1)c2cec(c(c2)Cl)Cl)c3ec(cc(c3] COclee(OC)c  393.3 471 26 4 0 7 3 4 5113 0 0 0
CHEMBL1173789 Cclncc(n1CCOC(=0)/C=C/c2cccec2[N+](=0)[0-] Celnee([N+](  346.3 226 25 8 0 10 2 7 1304 0 0 0
CHEMBL1172947  Cclnec(n1CCOC(=0)/C=C/c2ccecc2Br)[N+](=0)[ Celnec([N+)( 3802 312 23 6 -0 8 2 6 87.26 0 0 0
CHEMBL1172418 CC(=0)N1C(CC(=N1)c2cee(c(c2)Cl)Cl)e3cccee3Cl CC(=0)NIN=  367.7 534 23 2 0 6 3 2 3267 0 0 0
CHEMBL115895  CC(=0)Nclecceecc1SCe2ec(ec(c20)0C)/C=C(\C#N] COcleec(\C=C 397.5 3.04 28 6 3 2 7 1254 0 0 0

Basic Calculated Properties

Clean and subset compound structures with confidence

Licensing: Licenses are per organisation per territory, annually or multi-year agreements.
Email contact@medchemica.com to arrange a demonsiration or see www.medchemica.com/products
MedChemica is a specialist software and medicinal chemistry services company based in the UK.
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Permutate SAR across your series

Remove
Extract existing

compounds

tfransforms

MyPAIRS

Apply Filter and
transforms prioritize

What is Permutative Matched Molecular Pair Analysis (pPMMPA)?
. Use matched pairs to determine SAR, then generate all permutations

Why use pMMPA?

. Complements Free-Wilson approaches by using chemical transformations

. Check and verify SAR, spot transformations that would have been missed.

. ldeal forlate LI and LO to ‘make all the permutations’

. Part of MCPairs Online, a secure web app — no software installation required

Generate new

Find All the SAR compounds

Additive potency
predictions

CLogP CLogP
Explore all the unrealised potential of your series
Licensing: Licenses are per organization per territory, annually or multi-year agreements.
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