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Target to

Ll Screen

To Candidate

Target Start screening Hit Lead Selection Candidate for

x Selection Identification development

Lead Generation

4%__;; - Hit Discovery Technologies for Hit Hit Discovery Technologies Hit to Lead Technologies for Leads
o identification _ for Hit Confirmation « Various criteria depending on
) + Traditional high-throughput screening ~ * Retest/ Counter screening

different hit discovery techniques

$ o * Focused screening / Dose-response . )
o N B h . . * Hit evolution
o < - ‘ * Emerging Fragment-based hit * Data-mining and Back- - Hit fragmentation
;" e discovery screening gmenta’ )
Affinity based . hni * Fragment linking / expansion
y (Affinity based screening technique) * (Bio)isosteric repiacement
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Random Focused Sequential
screen screen screen

Compound collection > 1,000,000

i Representative
Primary screen
subset
500,000 - 1,000,000 5,000 - 10,000
ioli Triplicates Explore
Rf Begtggr_l g'(',cgf)%s) conc.resp. hit series
: ' 10,000 - 20,000 5,000 - 10,000

Concentration
response

1,000 - 3,000 Triplicates/conc.resp.
5,000 - 10,000

100 - 1,000 hits
(IC50)

Explore hit series
500 - 1,000 Neighbours

Potency, selectivity, synthetic accesibility, ADME, tox, patents
prioritization of 5-15 hit series

Lead identification chemistry'  _SAR Generating and
3-5series issues identifying' activity

1-3 Lead series for lead optimization
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optimization)?l 1&7}x]¢] filtering oY clusting 2 22 SJAFAA A (decision—mak—
ing)&- w&lolU 71E A4 Aol Fote] ERIA7 = o] Fasith

2384 Fol FRE 3|E= HuptolA= AFE 38F (computational chemistry)o|u
chemoinformatics group?] =22 clustering?} filtering IS XAl Z+zke] Alg]=
(series)@ H-57%]21 seriesoll tigt historical data (selectivity, e~ADME data etc.)& 2= data
minings &3] 3|EE 83} (prioritization)sHA| Flth, AWH 02 27] 5| E= SotEo] 5
Blolv} £l Bof H|SE 125 2k scaffold® -5 (clusting)=]2! similarity searcht}
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* Initial workup of actives
* Initial categorization into chemical series

* Comprehensive data collection (purity, historicalbiol. data,...

* Collaborative data analysis by team

* Refine chemical series

* Analyze biological profiles

* Assist initial prioritization of series

* Analog searching (including commercial compounds

A (reactive) | AU A5 YR (promiscuous) hitters
AT}k AA| ) databases /\}&LOPC’# AAR . 2
chemical tractability2} ©]-& 753t e-ADME (&4
ERZl M-S B3lo] 3~57] A9 profiling® ’6‘]
slstof| A o] ArE22] 2|23} (lead optimization)”FsAdo] =

Hag /\]E]_L, mode—of—action® £3] H7},
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Statistical methods to

) positives and rescue

false negatives

‘ Concentration response screen ‘

!

(where appropriate) Clustering by
* Backscreening fingerprint or
* Expand «singletonsy via similarity methods substructure. T
* Explore SAR trends l Sesa'mal:;x
* Final prioritization of series — ﬁngerprin‘fs%r
* Assist in selection of suitable representatives for profiling Exploring hit series shape and

electrostatics or
l data mining.

* Apply fiters (Unwanted fragments, Prediction of —

promiscuous compounds, frequent hitters) ADME-Tox Rl iEesiEs
* Clustering, series definition, annotate actives RpEE
* Historic data collection L Ranking based on SAR,
* Categorization and prioritization tency, synthetic
* DB mining: selectivity and ADMET profiling pgccegbﬁyn?/tand
* Correlation with drugs and advanced

compounds

e

pharmacological profile.
Ut
ADME profile

ojgiet dlef Mg ZF 2 IRo) A} eple] digt HRE V|22 7} sjAke] sl
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me—too LR 9= FEAE 7|52 2R 3 AEEZA Wa (analog-based drug discovery)
2 71&0] &Rl BRtE 125 2a vHrolA o2 e 24S 27 st AR scaf-
fold®] 2 Wzglo] Thei= 42 WhHol ANt S51&Hut o2 Ao 245 vtet] S 9l
£3] blockbustere2] ShekEel At A-8/do] lo] Helt}, e Scaffold hopping 57 Ef
ol 4Rl o2 29| F19| SlRtEE g0l 583t scaffoldE fFAISHAA = 125
slolA] M8 =& =5 WHess Wio|t), 0]@} |55l Re—scaffolding 2H8-> &%l 7
AR] Gtz AR E pharmacophore HHS ARSI 3AFPH R H|Sgh HYS 2= A=
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Screen to i Lead

Hit To Candidate

Candidate for
development

Lead Generation (non-HTS)

Hit to Lead Technologies for Leads
* Ligand-based RDD / virtual screening

* Protein-based RDD / virtual screening
Fragment-based drug design (FBDD)
Aanlog-based drug discovery
Re-scaffolding

Scaffold hopping

ZHIHES 7Hko 2 St A 54 Y (Fragment—based drug discovery, FBDD)-S Z]Lo]
ol ARRE= W o= HTSO|| Blarsto] 2 RS 2= oFA 9 fragmentE X-d|o] 24
g} oju} H&}7] F (NMR) 73 AMEsto] 271 3l dRbdom A oA 2
5 =3} 53] AMEEE 4719 W (fragment linking, fragment self—assembly,
fragment optimization, and fragment evolution)%0ll 224 fragmentE ¢]71= fragment
evolution o] 7} HHA © & ARGE|LL Qlrt OFE2/dS 919k Anchor® AME-E 24%H o4
9] fragments 7 BZl0] whebA A4sk= Zlo] 58 stal Bl a3t g #2 (hot spot)=
Zro} Al Zkstofof gt} Hit—to—lead 2|23} 1742 HTS® Bl=:sit) (C1# 5),
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Activity

compound

Quality
(balance of activity and property) A

’4— Good follow up <= == Bad modification‘ -

FBDD= #oll B2 3-8 23P7F wololl dasal gla

kinase inhibitor)= SA]Z FJAR]X-Flo] -3

P
==
Hit fragmcm A Hit fragment B

Hit fragmem A

Hit fragment

ME==Z = (FBDD) &H

B

Fragment linking

B

Linked compound

No linker

A Fragment
== self-assembly
Hit fragment B Linked compound
C
Fragment - Fragment sasssed
o ——
optimization evolution 233333
Hit fragment Evolved

Fragment
optimization

compound

Fragment
evolution

Improved Evolved

Fragment compound

1! E3] vemurafenib &4A| (B—Raf
A%E AN fragment evaluation W o2
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For improving Lead Quality

* General Issues on Lead (Hit) generation;
* poor chemical matter; screening outcome;
biological assay issues; target validation
etc.

Glaxo criteria for lead

Parameter Value

M difficult ters to fi Mol Wt <430 Da
*  More difficult parameters to fix o
*  Metabolism, DDI and permeability L o 1 (range: 05-15)
*  Cyp induction, 3A4 contribution PSA <110 (<60 for CNS penetration)
*  High Mw _ Hetero atoms (N+0) | <6 (7 with intramolecular H-bonding)
* Easier to fix based on experience —— =
*+  Potency na Lonors =
* Stability, particularly with metabolic ID Solubility >0.3 mg/mL
) IhERPG Permeabilty Medium — High
* log : —
« IPissues Ligand efficiency 2>0.35 keal/mol
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