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The Role of Fragment-based Discovery in Lead Finding

1.1 Rodernck E. MHubbard
Introduction

Fragment-based lead discovery (FBLD) is now firmly established as a mature col-
lection of methods and approaches for the discovery of small molecules that
bind to protein or nucleic acid targets. The approach is being successfully
applied in the search for new drugs, with many compounds now in clinical trials
(see summary in [1]) and with the first fragment-derived compound now treat-
inz patients 121,
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Virtual Screening



http://practicalfragments.blogspot.com/

Screening virtual de fragmentos moleculares
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Rees, D.; Congreve, M. Murray, C.; Carr, R. Fragment-based lead discovery. Nature reviews. Drug discovery (2004), 3 680-72.




Screening virtual de fragmentos moleculares
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Rees, D.; Congreve, M. Murray, C.; Carr, R. Fragment-based lead discovery. Nature reviews. Drug discovery (2004), 3 660-72.



From FBDD to ligand: an example
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IC,, 185 1M ICes 3 1M 1G4 07 1M IC,, 3 M ICy 47 1M

Fragment growing of the initial indazole ht led to a compound with a 50 fold increase in potency. Removal of the phenyl
ring of the indazole offered a new staripoint and this was subsequently elaborated 10 a compound with 8 IC i, of 47 nM



From FBDD to ligand: another example

s At
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Ko = 1.7 mM K, = 2.8mM Ky, = 0.50 mM Ky = 40 1M

A) Merging of the two poses of the 1,2, 4-tnazole into a 1,5 disubstituted 1,2, 3-triazole gave a compound which bound in a
similar pose as the initial fragment hit however the potency was much poorer

B) Further elaboration of the triazole ring o a pyrazole and subsequently an aminopyrazole had a significant effect on the
potency where this increased to 40 1M with a shght drop in ligand efficiency.



From FBDD to ligand: final example

Bci-X, - Fragment Linking Approaches (Fesik (Abbott))
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K, = 0.3 mM f uj\;:)
1% site binder ABT263
EJ Phase Il
) vy K < 0.5nM
@ K=14,:M K = 36 nM MW 973

K, = 4.3mM

27 gite binder

One of the first successful examples of fragment linking against 8¢l-X1. where the initial fragment linking with an alkene gave a
significant drop in polency. Second site binder discovered through ‘SAR by NMR'’

Subsequent elaboration led to the deveilopment of ABT273 which has a Ki <0.5 nM although the molecular weight of this
compound is large (MW 873). Looking at this structure there are still some components of the initial fragment hits present.
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FBDD to ligand
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Triagem virtual baseada e docking molecular da
Quimioteca do LASSBIio sobre SARS-CoV-2 MPro


https://lassbiochemicallib.wixsite.com/home

3D MPre| =—= Co-cristais
1,39A fragmentos moleculares —
Diamond Light Source Lab, Oxfordshire Main Protease Structure &
XChem Fragment Screen.
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Farmacoforico 3D

(ncli Atividade
o Indice de é&‘ﬂi °

@NTN ' N Similaridade Rt e A s M |nlblt0rla SObre
i I Molecular MPre SARS-CoV-2

Mpro-x0434 0.52 o Q I A JL Q g & A
0 CH, ; _® ﬂ
H:'N:g ' :> msssm-lesz ~o

, N
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LASSBio-1615

L. S. Franco, R. C. Maia, E. J. Barreiro, Discovery of LASSBIi0-1945 an Inhibitor of SARS CoV-2
Main Protease (MPRO) through In Silico Screening supported by Molecular Docking and
Fragment-Based Pharmacophore Model. RSC Med Chem 2021,12,110-119 DOI: doi.org/10.1039/DOMD00282H



doi.org/10.1039/D0MD00282H
https://www.diamond.ac.uk/covid-19/for-scientists/Main-protease-structure-and-XChem.html
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| &*-"ﬁﬁm'l 1988 — Nicholas Lydon, Brian J. Druker
e | & Charles L Sawyers &
imatinib “,,w  1995. Compound STIS71 ++
(STI571) R 2001 - Imatinibe (GleevecR, Novartis)[link]
2012 - US$ 92.000 / y; sales (2012): US$4,7 bi
New molecular (\ N Quimica [y ,

pattern \/l
/N
H4C

_ ) NOVARTIS
chronic myelogenous leukemia

(CML) imatinibe  Nicholas B. Lydon Brian J. Druker* Charles L. Sawyers**
Blueprint Medicines Inc Blueprint Medicines Inc

& 2009 - Lasker Foundation Clinical Award (J. Clin. Invest. 2009, 119, 2863; DOI:10.1172/)JC141141); 2012 — Japon Prize
* Brian J. Druker has been awarded with the 2012 Japan Prize in Healthcare and Medical Technology;
** Charles L. Sawyers was named in 2011, Thomson Reuters Citation Laureate in Medicine;
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http://www.nature.com/scitable/topicpage/gleevec-the-breakthrough-in-cancer-treatment-565
http://www.scivee.tv/node/10337
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E‘A:‘A AM‘A o n---m:na nnAJ All“l

Imatinibe (GllvecR STI571)

QUIMIOTECA

diarilaminas N-pirimidilaniling—» hit hit— lead
diarilami adenosina
H
N N Bcr-AbI \r
I Y elhora da
+am|da
-N atividade
i introducao da subunidade Quando R = alquilamida
screening para 3’-pirimidil aumentava a > atividade Ber-Abl
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piperazina >> solubilidade
aquosa >> PK (Bcr-Abl)

introdu¢do de uma introducao grupamento
metila em C-6 reduzia a orto-metila >>> TK
atividade PKC-i (in vitro)




Quimica o
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— Steric hindrance leads to an arylamine bond rotation

PW Manley, ] Zimmermann in Case Studies in Modern Drug Discovery and Development, X Huang & RG Aslanian, Eds.,Wiley, 2012, pp.88-102



Combination with other drugs

) ( e.g. taxoids ) is useful to
H CML imatinib-resistant cells
H C/ N (20 times more potent than
3 \n/ Y imatinib)
. . . O erapeutic
imatinib A3\81_) i
p3gp G383 T315 T
Chronic myelogenous leukemia A imatini
X-rays resistence due Thr315

Gastrointestinal stromal tumors

ICso, BCR-ABLK = 100nM

—
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N§ promote conformation
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H4C Chronic myelogenous leukemia Viss Eom i
ICy, BCR-ABLK = < 20nM 3-Py silotiab-Abl conplex

P.W. Manley, J. Zimmermann in Case Studies in Modern Drug Discovery and Development,
X. Huang & R.G. Aslanian, Eds., Wiley, 2012, p.88-102
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Inhibitors Lima, MLC Barbosa, DN Amaral, E J Barreiro, Case Study on Receptor Tyrosine

Kinases EGFR, VEGFR, and PDGFR, In: S. Laufer (eds) Protein kinase Inhibitors.
Topics in Medicinal Chemistry, 2021, vol. 36. 155-203. Springer, Cham.
DOI:10.1007/7355 2020 95
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“ Kinase Inhibitor Success in the Clinic
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“The methyl group, so often

considered as chemically inert,

is able to alter deeply the
pharmacological properties

of a molecule.”

Camille G. Wermuth

Memorial

CG Wermuth & EJ Barreiro,
Prestwick Co., Strasbourg, FR
(2009)


https://doi.org/10.1515/ci-2016-0116
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Inibidores irreversiveis
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o/ﬁ HN o/ﬁ N
N (o)
B B
H;CO N H;CO N
Gefitinibe Analogo N-acrilamida
EGFR IC5¢ < 0,5 nM EGFR IC5, = 65,2 nM
A549 ICsy = 5,74 pM A549 IC5p = 0,15 uM
Log D74 =2,41 Log D74 = 2,01

K-D Wu et al., Acrylamide Functional Group Incorporation Improves Drug-like
Properties: An Example with EGFR Inhibitors, ACS Med. Chem. Lett. 2019, 10, 22
[DOI:10.1021/acsmedchemlett.8000548]
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10.1021/acsmedchemlett.8b00548
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Grupos funcionais toxicoforicos

nitrofurasona

hitrofurantoina AQ

K Nepali et al., Nitro-Group-Containing Drugs, J Med Chem 2019, 62, 000 [10.1021/acs.jmedchem.8b00147]



10.1021/acs.jmedchem.8b00147
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Grupos funcionais toxicofaricos

2-metil-tiazola

S]\ CH;
e I
3 N A ",

esterase O

Epotilona-B
1993

Mixobacteria BMS, 2007 ‘

& 3«@\)

Inibidor de microtubulo

C,g-macrolactama @ OH o

Ixabepilona

A Conlin, M Fornier, C Hudiis, S Kar, P. Kirkpatrick, | =5 Ixempra
Nat. Rev. Drug Discov. 2007, 6, 953 7 T,,17-52h (iv)




