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Cimetiding & Ranetiding
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Janos Fischer is research laboratory head at Richter Ltd., Budapest, Hungary.

Robin Ganellin is Emeritus Professor of Medicinal Chemistry at University College London, UK.
Daniel Lednicer, Medicinal chemist, National Institute of Health, Bethesda, Maryland, US
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CR Ganellin Development of
Anti-ulcer, H-2 antagonists, p.72

ISBN-10 3527325492
April 2006

J Bradshaw, Ranitidine, p.45
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Setembro de 1993



1992 - Simvastatina 1996 - Atorvastatina

1950 — biossintese do colesterol 1982 — Bruce Roth (Warner-Lambert)
1959 — HMGCoAR 1985 — Fase Clinica
1976 — A Endo (Daiichi Sankyo, Jpn) 1996 — Lancamento (Co-share WL-Pfizer)

1980 — MK-733 (A Patchett, R Vagelos) 2000 — Pfizer compra WL (US$ 90,7 bi)
2011 — Fim da protecao patentaria

A descoberta da lovastatina

JA Tobert, Lovastatin and beyond: the history of the HMG-CoA reductase inhibitors, Nat Rev Drug Discov. 2003, 2, 517.
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¥Pfizer to close UK research site 0 =27

Drug maker Pfizer is to close its research and
development (R&D) facility in Kent, which
employs 2,400 people.
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http://www.bbc.co.uk/news/business-12335801 Pfizer Co., Sandwich, UK
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Retroisosterismo
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Exemplo de Retroisosterismo

B-bloqueador

Quimica OH CH,
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CH; University of Leeds
/H., AM Barrett et al. Br J Pharmacol. 1973, 48, 340
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! icacdo do retroisosterismo™
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imatinibe  orto-metil 2 H-aceptor 6 (<10)
H-doador 2 (<5)
retroisosterismo
02/2016 - imatinibe genérico
para/meta = SNl | ...... ) Leucemia mieloide crénica (CML)
Quimica CH,!
» CH3. 2006~
bioisosterismo ¢Fs i * e

classico de anel 'y NOVARTIS
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H;C Nilotinibe

orto-metil 3-Py
* The global 27 cancer blockbuster drugs market size is set to surpass USS 120 billion by 2025

* R Capdeville et al. Nat Rev Drug Discov 2002, 1, 493
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PI3Kao. ICs0 = 54 nM

KKC Liu et al, Bioorg Med
Chem Lett 2011, 21, 1270

H5C

Conformacgio I:I\N
bioativa

N N
HsC” “CH, H,¢” “CH,

A Chaikuad, P Koch, AS Laufer, S Knapp, Angew Chem 2018, 57, 4372
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Ceritinibe
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Bioisosterismo funcional cléssico

Quimica

H —_— F

Raio de Van der Waals (A)
1,20 1,35

25% dos farmacos contém F*

* EP Gillis et al. Applications of fluorine in medicinal chemistry, J Med Chem 2015, 58, 8315
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Bioisosterismo I[uncional classico

Cholesterol absorption inhibitor (Hyperlipidemia)
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©/\/ stability 1
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Lead compound Ezetimib
ED5o (hamster) = 2.2 mg/kg ED5o (hamster) = 0.04 mg/kg
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nClonal Quimica

tetrazola 2-hidréoxicromona
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pKa=7,2 pKa=7,1
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Bioisosterismo Ifuncional nh3o-cl3ssico
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Carbenicilina o ]
Carbenicilina-tetrazola analogo

>> estabilidade quimica

JM Essery et al. ] Med Chem 1969, 12, 703
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" Bioisosterismo funcional: amida & éster

éster O amida
/‘)‘.\/ ~CHs \/CH3
1905- procaina 1950 - procainamida (BMS)
Canais Na* Canais Na*

anestésico tépico/ antiarritimico oral

g uimica
usado com Pen im Q

& odontologia ﬁ

| Metabolicamente + estavel H

JA Wilds et al. Br J Anaesth 1987, 59, 379
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P Alexiou, V Demopoulus, J Med Chem 2010, 53, 7756
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Efeitos da homologagio do grupo alquila

el i,

IC50 (NM) =1000 IC5 (NM) = 50 / |C50 (nM) = 35

K wm/\@\

ICso (NM) = 20
ICs (NM) = >1000

\)

Quimica



- CHEMICAL Chem- Rev. 2011, 111, 5215-5246

F!E"u’l EW

REVIEWS dx.doi.org/10.1021/cr200060g

Cltagoes 312 (20/01/2020)

The Methylation Effect in Medlcmal Chemistry

E. J. Barreiro, A. E. Kimmerle and C. A. M. Fraga

é &s Quimica
Bio

Biomacromolecules Micromolecules
CH/m interactions from the methyl group of The inductive eletronic effect of the methyl
timine. Conformational changes, wich could be . group is the responsible for the subtype
‘ H involved on maintenance of life. e PN, ™, receptors selectivity (Hyx Hy) on cimetidine
3 ; Stereoelectronic Properties
The stereoelectronic effects : 4

of the methyl group have great
importance on biological
events and are widely used by

the Medicinal Chemistries in
a the development of new drugs.

: MW= 15,03
{ MR = 5,65 cm¥mol
n hansch= 0,56
o hammett =-0,17
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Bioisosterismo funcional néo—-cléssico
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y-secretase inib. ICs5, (ABs2) = 0,178 nM
|C50 (A|342) = 0,225 nM

AF Stepan et al., J Med Chem 2012, 55, 3414
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Bioisosterismo funcional néo—-cléssico
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ECso = 0,001 uM

Aq Sol =216 uM
Campbell, Willis et al, 2016

J Med Chem 2016, 59, 9672

L - -
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MMV @@ D oy \ivon et al, J Med Chem 2017, 60, 3703
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Exemplos da Aplicacio do Bioisosterismo (l11)

O
Screenmg in silico de qmmloteca) ©
Quimica

? Raios-X
Ki =16 n@

H; Lead
amidina Otimizag&o NCH;
2002
Fator Xa %
Ki = 200 uM o) ~
_ << PK
Hit
N/\n/
Bioisosterismo H o
\ ndol™ vs-517717
NH Antitrombético E> ‘%@7
Fase 2

JW Liebeschuetz et al. ] Med Chem 2002, 45, 1221
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Bioisosterismo ho é.\;s.;_.

a0 Benzadioxo

Quimica

1998

A S Lages et al. Synthesis and pharmacological evaluation of new flosulide analogues,
synthesized from natural safrole, Bioorg Med Chem Lett 1998, 8, 183-188
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Bioisosterismo no LASSBio

Quimica <

benzodioxola indanona

Nova relacao bioisostérica

Literatura de
patentes

Labdritsitd de Avaliagno ¢ Sinhase de Substancins Biootivas

safrulido _
Futaki et al, 1995

AS Lages, et al. Bioorg Med Chem Lett 1998, 8, 183
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Bioisosterismo no LASSBio
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AS Lages, et al. Bioorg Med Chem Lett 1998, 8, 183

a) Khanapure SP et al., Synthesis and structure-activity relationship of novel,
Em  highly potent metharyl and methcycloalkyl cyclooxygenase-2 (COX-2)
, %?.:Eé?,’ selective inhibitors, J Med Chem. 2003, 46, 5484 (A)

b) Khanapure SP et al., 3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)
(2-pyridyl) phenyl ketone as a potent and orally active cyclooxygenase-2
selective inhibitor: synthesis and biological evaluation, J Med Chem. 2005,
48, 3930 (B)
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wad Bioisosterismo no LASSBio (I1)
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HM Alves, EJ Barreiro, 2002
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Cloroquina

RS Dias, ACC Freitas, EJ Barreiro, DK Goins, D Nanayakkara, JD McChesney, Boll Chim Farm 2000, 139, 14
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Bioisosterismo no LASSBio (1V)

Quimica NAH

H simplificacao

7 molecular
\ s ( )
N s

cisdo ligacéoa . R

Labaoratorio de Avaliagao ¢ Sintese de Substancias Bioativas
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Bioisosterismo clissico de anéis
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MEDICINAL CHEMISTRY OF N-ACYLHYDRAZONES: NEW
LEAD-COMPOUNDS OF ANALGESIC, ANTIINFLAMMATORY AND

- ANTITHROMBOTIC DRUGS A
ASSBio

Eurrt.-m
WESINTIN Carlos A.M. Fraga and Eliezer J. Barreiro

Chemistry
Volume 13, 167-198, 2006
Citagdes: 97 (21/01/2020)
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Bicorganic & Medicinal Chemisiry Letters 28 (2018) 2797-2806

Contents lists available at Sciencelirect

[ ST

Bioorganic & Medicinal Chemistry Letters

journal homepage: www.elsevier.com/locate/bmcl

N-Acylhydrazones as drugs CitacBes: 93 (21/01/2020)

Sreekanth Thota™™*. Lidia M. Lima™" ___Carlos A.M. Fraea™". Fliezer .I. Rarreirn™

* Neetiond Institute for Science and Technology on Innovation on Negleded Diseases (INCTADN), Center for Technologicn Development in Health (CDT5), Fundogdo
Dswaldy Cruz — Ministério do Saede, Av. Bl 4036 - Prédio do Exponsde, § Andar - Sala 514, Manguinfos, 21040361 Riv de Janeiro, RJ, Broil

" Laboratirio de Avaliogio ¢ Sinese de Subsidnde: Biooive (LASSBio), Inditse of Biomedical Sciences, Federad Dniversity of Rio de Janeiro (UFRJ), PO Bor 68025,
21941-M2 Rig de Jeneiro, BJ, Broil

Ru(ll) Compounds: Next-Generation Anticancer Metallotherapeutics?

CitagOes: 88 (21/01/2020)

S Thota, DA Rodrigues, DC Crans, EJ Barreiro, J Med Chem 2018, 61, 5805
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EJ Barreiro, “Estratégia de Simplificagdo Molecular em Quimica Medicinal, A Descoberta de Novo Agente Cardiotonico”, Quimica Nova 2002, 25, 1172
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