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Quimica

estuda os fatores moleculares relacionados

ao modo de acao dos farmacos,

a compreensdo da relacao entre

a estrutura quimica e a atividade (SAR),

incluindo a absorcdo, distribuicdo,

metabolismo, eliminacao (ADME)
e toxicidade (STR).

Chemistry and Human Health Division (VII)

IUPAC Subcommittee on Medicinal Chemistry and Drug Development.
http://www.iupac.org
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l Complexity in Biological
Signaling Systems

& Gezhi Weng - Science 1999, 284, 92

Upinder S. Bhalla @ DOI: 10.1126/science.284.5411.92

Ravi lyengar

ignalin in ' ne an
networks. Complexity arises from the large number of components, many
with isoforms that have partially overlapping functions; from the connections
among components; and from the spatial relationship between components.
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O sutil efeito da metilinha...

VI VI Y

H-O-H H,C-O-H  H,C-CH,-O-H

metanol etanol
bp = 65,5°C j BR= 78,3°C

Y N

canais ibnicos = GABA, (Dose | 7?7



metila 0-0-0-0 ......_.:

acetilenos

aminas

fenol metil-éter

RH.-"'J# H\hr.. N}(

ﬁx\,f.—'" e




A importancia da metilacao...
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As séries homologas
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A metila e os Produtos Naturais
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A metila e os Produtos Naturais
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A metila e a morfina...
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% new era ot ioﬂu..al druﬂr deswn te ra pé utica

Tha research program laading to drnetiding also representad a revolution
in tha way pharmacauticals are davelopad, Traditionally, the developmaent
of @ new drug would oftan depend on the fortuitous discovery of a plant or
microbial axtract that showed some of the reguired biclogical activity.
Using that first extract as a lead, many similar compounds would be made
and tested for pharmacological effectiveness. In many cases, the
researchers did not know how the drug worked, so finding an optimal
compound was difficult.

The developrent of cirnetidine vwat radically different; it was one of the
firgt drugs to be dezigned legically from Firet principles, SKLF's
multidizciplinary researcdh tearm first looked at the physiological cause of
acid secration. Thay confirmmed that a moleoule found in the body called
histamine triggers the relaase of acdd whan it binds to a spacific raceptor
(mow called the H. -racaptor] in the stormach lining. Thair aim was to find &
malecule that successfully competed with histamine in cormbining with the
raceptor, but then blocked, rather than stirmulated, acid release. Such a
melacule was called a histamine H -racaptor antagonist and representad a

new clazs of drugs,
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cimetidine

John C Emmett GrahaJ Durant



# A metila na descoberta da cimetidina
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A metila previnindo o metabolismo
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A homologia da metila e 0s AA’s
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Secundary pocket site
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DICLOFENAC LUMIRACOXIB
COX-1 COX-2
2006 (2007)

Lumiracoxib have one chlorine substituted by fluorine and

the phenylacetic acid moiety has methyl group in meta position




A seletividade entre COX-1 e COX-2
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CM Corréa et al., Letters in Drug Design & Discovery, 2007, 4, 422




A metila e a quiralidade

CH3 H3C H
(@) ,&
on
OH H.co :
naproxen '
H5C CH; H,C CH; (1976)

S(uper)-Naprosinf
IT Harrison, J Med Chem 1970, 13, 203

ibufenac ibuprofen
(1961)

R Noyori

2001

S Adams

TiPS 2012, 33,1

liver

H3C CH; 2-methylacyl-CoA 2-epimerase H,C CH,
in vivo
(R)-ibuprofen G (S)-ibuprofen

eutomero

¢ "




A metlla e a génese do celecoxibe
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COX-2 seletivo

Searle
F Vida-média = 12 dias ! ‘ @
(ADME)

Jrurnad of
Medicinal
hemistry

nova possivel indicagao:
cancer coloretal

TD Penning et al., J. Med. CeleCOX|be (SC'58634)

Chem. 1997, 40,1347 1999
The global market for arthritis drugs was ca. US$ 32 billion (in 2008)




mn Desenho estrutural de novos COX-2i bispirazolicos
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Série congénere dos novos COX-2i bispirazélicos
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Atropoisomerismo em
bispirazois bioativos
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ORTEP view of P-atropisomer

@I MP Veloso et al., Synthesis and characterization of the atropisomeric

relationships of a substituted N-phenyl-bipyrazole derivative with
Antiinflammatory properties, Chirality 2012, 00, 000.
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A metila e a génese do imatinibe
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A metila e a génese do imatinibe

H H
3- pyrldlnyl NYN N\"/A'
dadEegepceren
methyl '\‘H3C
addition
arylamines library X N
(privileged structure) I I > Ber-Ablk selectivity
Ne —~ N 2 < PKC

PKC and TK inhibitor
(Ber-Ablk inhibitor)

n  Conformational effect
é o
Yy

Steric hindrance leads to an arylamine bond rotation

H Ar

X




HaC

) NOVARTIS . |
N
l/\ H H / g T|n|bes
3 o) \ﬂ/ e
- I F,;C
N

N
CH; .
. o H
imatinibe N N
N Y S
O 2001 /E j . I
F [ 5
CH;
nilotinibe
Cl
2006 2 |
CH; NN

nawre
REVIEWS

dasatinibe

20 07 BristobMyers Squibh
H H
NN
\n/ 7 °N
Pirer o _ : H
~
sunitinibe Cl o N
2006 CF3 ,’/' Baycr 5
| . sorafenibe
* US market in 2009: USS 18,5 bi * 2007

* Imatinibe world sales in 2009: USS 4,0 bi* * S Aggarwal, Nature Rev Drug Discov 2010, 9, 427



As metilinhas bilionarnas...
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simvastatin

B D Roth .
atorvastatin
BD Roth, Prog Med Chem 2002, 40, 1

ICso HMG-CoAR = 8 nM
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IC5 HMG-CoAR = 890 nM

IC5o HMG-COAR = 170 nM



As metilinhas bilionarias...
1 CH, = > USS 3,6 bilhdes

HO YO HO
\</° Top selling

drug in history

atorvastatin

IC50 HMG-COAR = 170 nM _ IC5, HMG-COAR = 8 nM

Biodisponibilidade = 12%
Patente venceu em novembro 2011 = USS 13,3 bi
1 CH; = ca. USS 403 mi




INCT-INOFAR ¢

de oiencia & iecnologla

www.inct-inofar.ccs.ufrj.br CH3 (o3
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RS 17.378,20 (1 cx. ¢/ 30 compr.)
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* Sintese Prof. Angelo da Cunha Pinto &
Dra Barbara Vasconcelos Silva IQ-UFRJ (2011)
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F CH3
* Sintese Prof. Luiz Carlos Dias & N
Dr Adriano Vieira Siqueira IQ-UNICAMP \ / CH,
(2010)

LC Dias, AV Siqueira, EJ Barreiro, Processo de obtengo NH
de atorvastatina calcica utilizando novos intermediarios
Pl 018110015039 (protocolado no INPI, em 25/04/2011) o
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* “The methyl group, so often
considered as chemlcally inert, is

#uble to alter deeply the
pharmacological properties of a

. ”
.f‘., molecule.
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.,,.'# CHEMICAL Chem. Rev. 2011, 111, 5215-5246
= REVIEWS ¢dx.doi.org/10.1021/cr200060g

The Methylation Effect in Medicinal Chemistry

E. J. Barreiro, A. E. Kimmerle and C. A. M. Fraga
% Quimica
l&“‘i’
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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
invalved on maintenance of life. " ' receptors selectivity (Hox Hy) on cimetidine

; Stereoelectronic Properties

The stereoelectronic effects :
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=5,65cm¥mol
n hansch = 0,56
o hammett =-0,17
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