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A Picture Paints a Thousand Words

1-[4-ethoxy-3-(6,7-dihydro-1-methyl-7-oxo-3-propyl-1H-pyrazolo[4,3-
dlpyrimidin-5-yl)phenylsulfonyl]-4-methylpiperazine
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Potency of benzazepinone calcium
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Which is the most interesting compound?
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Potency of benzazepinone calcium
channel blockers
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QSAR using Biological Neural Nets !
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QSAR using Biological Neural Nets !
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Multi-parameter Visualisation

Lead series require optimisation against many
parameters
- Potency
- Selectivity
Physical properties e.g. solubility, protein binding
- DMPK e.g. metabolism, absorption, Cyp inhibition
- Toxicity e.g. hERG activity, genotox, off-target activity

Activities can be related to multiple physicochemical
descriptors
« Lipophilicity — logP, logD
- Size, shape, flexibility
H-bonding
- Electronics e.g. sigma values, pKa
Sub-structural features, chemical series
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AZ SAR/Data Analysis Workflow
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Visualisation of 6 Parameters
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Hierarchical Clustering on Structure

Clustering techniques group similar objects
together for visualisation or analysis

Structural similarity calculated by comparing
structural fingerprint keys

Ward'’s hierarchical agglomerative clustering
produces a dendrogram visualisation
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A Fingerprint Key
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Dendrogram and Heat Map

36 (Clustered on keys)

456

This visualization shows records in a
dendrogram (a tree graph) based on the
similarity between them

Calculation settings:

Total no of records: 36 (All records)
Key column: KEYS

Clustering method: Ward's method
Similarity measure: Half square euclidean
distance
Ordering function: Average value
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What is fRGS? %

fRGS: for R-Group Stripping
Chemical deconvolution and subsequent analysis

Used to discover SAR between, and within, chemical
series

User defines Core structures and R group positions

User may define multiple cores, program tries to
match each compound against each core in turn

Stand-alone application and integrated in IBIS Explore
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Core

fRGS Output

=)

3

[R1]c1c2c(nc(n1)SC[R2])nc(s2)N[R3]

[RTIN[C@H](C)CO
[(1R)-2-hydroxy-1-methyl-ethyl]Jamino

[R2]c1ccec(c1F)F
2,3-difluorophenyl

[R3][H]
hydrogen
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Using R Groups

Visualise R group structures
Plot activity vs R

Visualise R group properties (o, « etc.)

Compare matched pairs/groups

« If 2 compounds differ only by Core they will have the same
combination of R groups: R1+R2+...

 If 2 compounds differ only by R1 they will have the same
combination of Core+R2+R3...

Generate SAR matrix (R1 by R2)

SCI Chemoinformatics and SAR AStrazeneca Z
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CXCR2 Antagonist Project

CXCR2 — a chemokine receptor expressed on neutrophils
Potential role in arthritis, COPD, asthma, UC and psoriasis
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Fraser Hunt et al. F lain Walters et al.
Bioorg. Med. Chem. Lett. ! Bioorg. Med. Chem. Lett.
2007, 17, 2731

2008, 18, 798
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Substituent SAR

></ Various hydroxyethylamines
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S S
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Mono and di-alkylation F: ;

F
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24 compounds in 2-dimensional matrix synthesised
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F 1
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2 [RIM[CEH][ECICO [[TR)-1 -[hydrosymettpllpropul]amino [RAM[CCICE diethylamino
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R 2 [2-ydrosy-1-(hydr PSR
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Potency vs clogP
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pIC50

SCI Chemoinformatics and SAR
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7.5

6.5

Coloured by R1

25
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ClogP

45

5.5

Inverse dependency on
lipophilicity of R3 apparent

Color by core(1]-R1_Mame:

B [[1R]-1-[hypdrospmetbylpropyl]amino

M [[1R]-2-hpdrosy-1-methyl-ethpl]amino
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plIC50

Potency vs R3, matched by R1
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[F3MICCIEC

[RANC-

core(l) R3
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=0... -

[F3IMS]

Clear SAR for R1 and R3

Parallel SAR across

matched pairs

Color by core[1]-R1_Mame:
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Markers are connected by

core[1]_R1. and ardered by
core[1]_F 3.

The labels show core[1)-R3_Mame.

AstraZenec



pIC50

Potency vs R2 Calculated Properties

- A general trend with
O lipophilicity but more subtle
o SAR apparent
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Comparison of Cores

S \N S \N
HZN_<\ I - 0=< |
.0y O
F F
F F

|s the new core more or less potent than the old core?
Is the substituent SAR the same for the new core?

: A_-OH
HN/\/OH HN N

S N o |
HZN_<\N |N/)\S/\R2 =<N Z N

I
-4
(7]
S

“Aminothiazole” “Thiazolone”
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Comparison of Cores

8.5

plIC50
pIC50

AN

7.54

Color by core(1];
B Aminathiazole BT hiazalone

b arkers are connected by
core(1]_R1ERZ, and ardered by,
core(1]_Care.

6.5

Am‘nothiazole Thiaiolone
core(1)

8.5

7.5

6.5

Aminothiazole Thiazblone
core(1)

Thiazolone core more potent than Aminothiazole

Substituent SAR parallel across cores
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11 June 2008
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Visualisation in Library Design

Visualisation of property space
« What range of property space is covered?

« How close are virtual compounds to previously
made compounds in property space?

« Manual selection spanning property space

Hierarchical clustering on structure keys
« Manual structural diversity selection
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Visualisation of Property Space

Principal Components
Analysis on calculated
properties/descriptors
Plot first 3 PC’s in 3D

Or plot MWt vs ClogP (vs
PSA)

Superimpose real and
virtual compounds

Spheres = Virtual
Cubes = Active
Pyramids = Inactive

AstraZeneca



Substituent Property Space
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core(1)-R1_Pi

R1

GVST
“Craig plot”

Color by Malecule_n Donors:
m|E>O2

7 Curve: (=] =0

# Curve: y(x] = #*1000
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Hierarchical Clustering on Keys
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Hierarchical Clustering on Keys
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Summary

Visualisation is an important technique for analysing
and understanding SAR

Visualisation techniques complement QSAR

Structure fragmentation algorithm fits with how
medicinal chemists think

Establishing parallel SAR within one series or across
related series enables prediction of biological (and
other) activity of new combinations

Visualisation of small virtual library property or
structural diversity space facilitates manual selection
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