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O qué podemos considerar como
conhecimento em Quimica Medicinal ?

O Quimico Medicinal

hibrido da Quimica e da Biologia, integrando
equipe interdisciplinar, na busca de novos
fdrmacos, em atividade interativa continua de
otimizacao de inumeras variaveis moleculares
Sy dos novos compostos-prototipos que inventa!
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Cronologia histérica da Quimica

1955 - C. roseus
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1941-
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1805 - morfina 1860 - fenol | 1889 - AAS 1910 - Dale (AChRs) | 1948 - Ahlquist | 1962 -indometacina 1980 - cetoconazol
S 1860 - AS 1911 - Fourneau 1952 - fenotiazina 1963 - ValliumR 1980 - lovastatina
- quinina i g
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Paul Ehrlich P. Enrlich, Chemotherapeutics: scientific principles,
1854-1915 methods and results. Lancet 1913, 2,445



s Os farmacos atuam em alvos terapéuticos...
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‘ J.Drews & S.Ryser, The classical drug targets, Nature Biotechnol. 1997, 15, 1350; P. Imming, C. Sinning, A. Meyer,
®
‘ﬂs‘iﬂ Nature Rev. Drug Discov. 2006, 5, 821. eliezer © 2011




A maioria dos biorreceptores dos farmacos .y
contemporaneos sdo proteinas ...

Quimica

enzimas 47% GPCR 30%

DNA 1% canais ionicos 7%

integrinas 1%

miscelanea 2%

transportadores 4%

receptores nucleares 4%

outros receptores 4%

A.L. Hopkins & C.R. Groom, The Drugable genome, Nature Rev. Drug Discov. 2002, 1, 727
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“..The unprecedented increase in

human life expectancy, which has
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J.W. Black & J. S. Stephenson, Lancet 1962, 280, 311.

M.J.A. Walker, The major impacts of James Black’s drug discoveries on medicine
and pharmacology, Trends in Pharmacological Sciences 2011, 32, 183.
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Am T Physiol 1948, 153, 586 AlQ ’

% — et —
A STUDY OF THE ADRENOTROPIC RECEPTORS | hsis
RAYMOND P. AHLQUIST @
W
From the Department of Pharmacology, University of Georgia School of Medicine | =

AUGUSTA, GEORGIA

Received for publication May 10, 1948.

HE adrenotropic receptors are those hypothetical structures or systems

located in, on or near the muscle or gland cells atfected by epinephrine,

The concept of a receptive mechanism was introduced by Langley (1, 2) to
explam the action of curare on skeletal muscle. Dale was probably the first to make
significant use of the receptor concept in connection with the sympathetic nervous
system. In his classical paper (3) on the sympatholytic action of the ergot alkaloids,
he recognized that what he called the sympathetic myoneural junction could also be
called ‘the receptive mechanism for adrenaline’; and he used this mechanism to ex-
plain the fact that the ergot alkaloids prevented only the motor (excitatory) actions
of epinephrine and had no effect on the inhibitory actions of epinephrine or on the
excitatory actions of barium or pituitrin.

I:> OH Propranolol (inderalR)
ICI, Inglaterra (1965) @
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H CH; JW Black
GJ Durant
cimetidind JC Emmett
1975 SK&F

1975

J.W. Black, G.J. Durant, J.C. Emmett, C.R. Ganellin, Nature 1974, 248, 65

C.R. Ganellin, Cimetidine, em Chronicles of Drug Discovery, JS Bindra & D Lednicer
Eds., Wiley, Nova lorque, Vol. 1, p. 1-38.
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. that experience and intuition are the

“Considering the vast size of chemical

pace to be explored,* it is not surprising

. characteristics that distinguish the

. most successful medicinal chemists.”
AL Hopkins & A. Polinsky

. . :::::) Knowledge and Intelligence in Drug Design,
Quimica -

. i Annu. Rept. Med.Chen-2006, 41-425.
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1996

J. P. Vacca et al., Proc. Natl. Acad. Sci. USA 1994, 91, 4096; B. D. Dorsey et al., J. Med. Chem.
1994, 37, 3443; ). H. Lin, D. Ostovic, J. P. Vacca, The integration of medicinal chemistry, drug
metabolism, and pharmaceutical research and development in drug discovery and
development, em Integration of Pharmaceutical Discovery and Development, Case Histories,
R.T. Borchardt, R.M. Freidinger, T.K. Sawyer & P.L. Smith Eds, Plenum Press, Nova lorgue,
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“... success (in drug discovery)
. depends on the proper integration
of new promising technologies
. with the experience and strategies
. of classical medicinal chemistry.”

eliezer © 2011
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Quimica

Grupo farmacoforico

Série congénere T n—
Contribuicdo toxicoforica
Ensaios farmacologicos
’SJ In vivo

Composto-prototipo

Atividade Otimizagéo do prototjpo
(seletividade)

2 @ Estratégias de planejamento
s na g 5g G e & modificagdo molecular
Validagéo clinica / Validacso terapéutica Analogos inativos G

Alvo-terapéutico . l Diversidade de g uimiotipos

’ ? Abordagem fi s,fo;’og,fca Merodos computacionais  Mecanica & Dindmica molecular
Metodos industriais Baseados na estrutura do ligante

& y Quimica combinatoria-HTS Baseadlos na estrutura do alvo Metodlos hibricos

O composto-protdtipo € um auténtico candidato a nova
entidade quimica, i.e. um novo farmaco, portanto &€ muito
é.\sm.@ mais valioso do que um mero ligante (>>hit) !
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Propriedades
M In silico Quimica

Medicinal

Atividade
(Poténcia)

Metabolismo Ensaios bioguimicos s
. 10uM n vitro
Estabilidade / Solubilidade L . T
D > 100 uM

In silico

E
Desenho estrutural
(7T)
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* Lock-key concept: Emil Fischer l

*One-target-one-ligand approach
One-ligand/one-disease

Paul Ehrlich & magic bullets

*Ligands for two targets

Dual, binary, dimeric, bivalent, mixed ligands
TXS-TPant; 5-HT, ,Rant-SSRI; COX-LOX;

\__/
F G A~
| (0]
XN
S benzothiazin-3-one
PN
Freyne, 1987 Monge, 2001 H3CO ()//S\O CH3
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Symbiotic lead-candidates

compound able to be effective in two differents targets,

a0
INTERNACIONAL
AlQ ‘ DAOUMICA

both relevant to disease, belonging to distinct

biochemical pathway;

compound-1 compound-1

target-A |molecular recognition| target-B

The symbiotic-lead candidate design

E.). Barreiro & C.A.M. Fraga, New insighths for multifactorial disese therapy: the challenge of the symbiotic
éﬂ\SS‘i .® drugs, Current Drug Therapy 2008, 3, 1.
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Novo candidato a farmaco anti-asmatico

....... oSkt Hbsinin i eliezer © 2011



A1 | N

Hibridacao 0
molecular ~ o
\ \\//O
S — N s
a B N
abertura de anel o)

talidomida o \\S/
V/\S
O/ \O
N—Glutarimida
Montana, 1998 LASSBio-468
. ey e Lima, 2002
: 0 inibidor de PDE-4 ’
anti-TNFa, [NCT Estabilidade @ ¢
o) metabolica isésteros
N - Lima, 2005
| Y
sintese escalonada (0,1M) Ao 0\\ //0
uuuuu S
. 0 z SN
novo mecanismo de acio INCT-INOFAR C | B
estudo do metabolismo > anti asuiiiy <_—_—'
C1sH1gN,05S,
toxicidade sub-cronica g

LASSBIO-596
Os efeitos sutis da estrutura
na atividade farmacologica!

M) SS Catapasdredl Peitactivel £ fEAGSE6 PHds ph ddies tatzsal | hihalbidbrsnoneLangl6gnetishiah drRetnbdeling\ih-a
5 RyB.cik Syl afcihimonliéaky thhesidBianidstviel BidinRewiR06 7802 B 3natehimtemutaioimdabphridimacol.
io 2005, 5, 485 symbiotic prototypes, Bioorg. Med. Chem. 2009, 17, 74 eliezer © 2011

PR Rocco et al., Rev. Virtual Quim. 2010, 2, 10-17

....... R e R



CHEMIGL Impact Index = 35,95 >
REVIEWS chem. Rev. 2011, 111, 000 (in press)

The Methylation Effect in Medicinal Chemistry

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

Quimica
RKSSBIQ

In'\EFWF-E D‘-‘Al

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 invalved on maintenance of life. ‘»’"’“"",\fhﬁ“\' receptors selectivity (H,x H)) on cimetidine

3 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.

Pt sresptrmhemveltn eliezer © 2011

MW = 15,03

MR = 5,65 cm*mol
n hansch = 0,56

o hammett =-0,17
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J.W. Black, G.J. Durant, J.C. Emmett, C.R. Ganellin, Nature 1974, 248, 65

C.R. Ganellin, Cimetidine, em Chronicles of Drug Discovery, JS Bindra & D Lednicer
Eds., Wiley, Nova lorque, Vol. 1, p. 1-38.
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Unico programa de pés-graduacio (M/D)
com este perfil na América Latina (2011)!
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et > |Quimica Medicinal 2006
Disciplinas g 19 de abril de 2008
Editais de Selegén . -
Informagiies Gerais . "Medicinal chemistry is a discipline at the intersection of chemistry
GtEntabtes Einhas R PEsqUisa and pharmacology involved with discovery of new drugs.”
l’?a Interface Quimica-Biologia em Quimica Medicinal
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