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IUPAC  - Subcommittee Medicinal Chemistry 
& Drug Development

Química Farmacêutica Medicinal é a 

disciplina que estuda os aspectos relacionados 

à descoberta ou invenção dos fármacosfármacos, os 

aspectos moleculares aspectos moleculares envolvidos em seu 

mecanismo de ação mecanismo de ação e aqueles que governam a mecanismo de ação mecanismo de ação e aqueles que governam a 

absorção, distribuição, metabolismo, eliminação

e toxicidade (ADMET), incluindo a compreensão

da relação entre a estrutura química e a relação entre a estrutura química e a 

atividade terapêutica atividade terapêutica (REA).
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Ernest Fourneau
1872-1949

J-P Fourneau, « Ernest Fourneau foundateur de la Chimie Pharmaceutique 
française », Revue de l´Histoire de la Pharmacie, t.XXXIV, no 275, 335-355

19111911--1944 1944 –– J. Tréfouël, Th. Tréfouël, J. Tréfouël, Th. Tréfouël, 
G. Benoit, D. Bovet, F. Nitti  G. Benoit, D. Bovet, F. Nitti  

1911- Laboratoire de Chimie Thérapeutique 
Institut Pasteur (Emile Roux)

Prontosil rubrumProntosil rubrum
(sulfonamidas)(sulfonamidas)

Curare: SARCurare: SAR Daniel Bovet 
1907-1992 

Prêmio Nobel de 

Fisiologia/Medicina

1957



Prof. Alfred Burger
(1904-2000)

University of Virginia
EUA

1958 1958 –– cria o Journal of the Medicinal and Pharmaceutical cria o Journal of the Medicinal and Pharmaceutical 

Chemistry Chemistry →→ depois Journal of Medicinal Chemistry depois Journal of Medicinal Chemistry 

“An Editor’s Commentary on the Birth of a Journal”“An Editor’s Commentary on the Birth of a Journal”

J. Med. ChemJ. Med. Chem. . 19911991,,3434, 2, 2--66

1978 1978 -- GlaxoSmithKline cria com ACS o “Alfred Burger Award” em Química MedicinalGlaxoSmithKline cria com ACS o “Alfred Burger Award” em Química Medicinal
T. Y. Shen T. Y. Shen -- inventor da indometacinainventor da indometacina



“ Medicinal “ Medicinal ChemistryChemistry triedtried to to 
bebe basedbased onon thethe everever--increasingincreasing
hopehope thatthat biochemicalsbiochemicals rationalesrationales
for for drugdrug discoverydiscovery ” ” 

Alfred Alfred BurgerBurger, 1980 , 1980 

eliezer  2010

“ Medicinal “ Medicinal ChemistryChemistry is is thethe
sciencescience thatthat dealsdeals withwith thethe
discoverydiscovery oror design design ofof newnew
therapeutictherapeutic chemicalschemicals andand
theirtheir developmentdevelopment intointo usefuluseful
medicines...” medicines...” 

Richard B. Richard B. SilvermanSilverman, 1992, 1992



Severo OchoaSevero Ochoa
19051905--19931993

Prêmio Nobel dePrêmio Nobel de
Fisiologia/MedicinaFisiologia/Medicina

19591959

“for their discovery of the mechanisms in the
biological synthesis of RNA and DNA”

19051905--19931993

Arthur KornbergArthur Kornberg
19181918--20072007
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Nobel Prize, 1959Nobel Prize, 1959
“for their discovery of the mechanisms in the

biological synthesis of RNA and DNA”

1928-2007

“We have the paradox of the two cultures, 

chemistry and biology, 

growing further apart even as they

discover more common ground....discover more common ground....

Pharmaceutical chemistry was until 

recently the bastion of organic chemistry… 

in the search for alternative or superior

drugs for the treatment of various diseases.” 

Arthur Körnberg
Biochemistry 1987, 26, 6888-6891

eliezer  2010

EJB2



Slide 7

EJB2 
Kornberg definiu as bases da interdisciplinaridade das ciências dos fármacos quando antecipou a necessidade de aproximar-se a Química e a 
Biologia.
Eliezer J Barreiro; 27/08/2010
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Os primeiros fármacos…
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Alexander FlemingAlexander Fleming
18811881--19551955
Nobel 1945Nobel 1945

OHO OH

C17H19NO3

C16H18N2O4S

morfina

penicilina

C9H8O4

Felix HoffmanFelix Hoffman
18681868-- 1946

Friedrich W. A. Friedrich W. A. SertürnerSertürner
17831783-- 1841



Marco Polo, Marco Polo, praçapraça de San Marco, de San Marco, VenezaVeneza, IT, IT
ÓpioÓpio: : PapaverPapaver somniferumsomniferum

morfinamorfina, , codeínacodeína, , heroínaheroína
1804 1804 --Friedrich W.A. Friedrich W.A. SertürnerSertürner
1952 1952 –– M. Gates, M. Gates, síntesesíntese
HipnoHipno--analgésicosanalgésicos sintéticossintéticos::
44--fenilpiperidinas / fenilpiperidinas / meperidinameperidina
Beckett & Casey, 1954  Beckett & Casey, 1954  
TolerânciaTolerância & & DependênciaDependência químicaquímica

morfinamorfina

P. W.  Schiller, P. W.  Schiller, ProgrProgr. Med. . Med. ChemChem.. 19911991, 28, , 28, 301301

Adaptado de K. 

C. Nicolaou  &

T. Montagnon, 

“Molecules tat

change the 

world”.
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1899

Felix Hoffmann
1868-1946

1956AAS
acetaminofeno

S. Jourdier, "From A Miracle Drug“, Royal Society of Chemistry, UK

Charles F. Gerhardt
1816-1856

1980
diclofenaco

A. R. Sallmann,Am. J. Med. 1986, 80, :29



Alexander Fleming

http://nobelprize.org
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penicillin G

Alexander Fleming
1881-1955

Ernst Boris Chain
1906-1999

Howard Walter Florey
1898-1968

Nobel Nobel PrizePrize ofof MedicineMedicine
19451945

A. Fleming, Br. J. Exp. Pathol., 10, 226 (1929)
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Antibiótico ββββ-lactâmico monocíclico

Nocardia uniformis 

Ativo via oral 

azetidinonaazetidinona
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http://pubs.acs.org/journals/pharmcent/Ch10.html

Publicação da American Chemical Society, do fim de 2000 (250 páginas),

abordando o desenvolvimento científico da ciência dos fármacos,

década/década, ao longo do século 20 eleito como o “Século

Farmacêutico”.

L. Marker, "Sexual Chemistry: A History of the Contraceptive Pill"
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N

NH2

US 3950333 1974, 1976 US 3950333 1974, 1976 -- SK&FSK&F
Brit. J. Pharmacol. 53, 435 (1975).
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2008 annual results:2008 annual results: US$ US$ 36,536,5 bibi
( ~ > 10%/y)( ~ > 10%/y)

caca. 21% do faturamento origina. 21% do faturamento origina--se em NP’sse em NP’s
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caca. 21% do faturamento origina. 21% do faturamento origina--se em NP’sse em NP’s
Investimentos RD&I: Investimentos RD&I: >> US$ 2,04 bilhõesUS$ 2,04 bilhões
4 produtos com vendas > US$ 1 bi4 produtos com vendas > US$ 1 bi
80 fábricas em 37 países com 100.000 empregos80 fábricas em 37 países com 100.000 empregos

((caca. 16.500 em RD&I). 16.500 em RD&I)
PipelinePipeline: 51 projetos em fase pré: 51 projetos em fase pré--clínicaclínica

158 projetos em desenvolvimento:158 projetos em desenvolvimento:
85 NCE’s, 20 vacinas, 45 produtos85 NCE’s, 20 vacinas, 45 produtos

http://biopharm.gsk.com - Updated May 15, 2009





eliezer©2010

Elias J. Corey & Joseph Lombadino,Elias J. Corey & Joseph Lombadino,
Pfizer, 1950Pfizer, 1950

“ ... “ ... “ ... “ ... “ ... “ ... “ ... “ ... MakingMakingMakingMakingMakingMakingMakingMaking millionsmillionsmillionsmillionsmillionsmillionsmillionsmillions ofofofofofofofof newnewnewnewnewnewnewnew chemicalschemicalschemicalschemicalschemicalschemicalschemicalschemicals roboticallyroboticallyroboticallyroboticallyroboticallyroboticallyroboticallyrobotically
does does does does does does does does notnotnotnotnotnotnotnot, , , , , , , , apparentlyapparentlyapparentlyapparentlyapparentlyapparentlyapparentlyapparently, lead to more , lead to more , lead to more , lead to more , lead to more , lead to more , lead to more , lead to more newnewnewnewnewnewnewnew drugsdrugsdrugsdrugsdrugsdrugsdrugsdrugs.”.”.”.”.”.”.”.”

N
S

O NH

O

CH3
O O

N

N
S

O NH

CH3
O O

N

OH

N
S

NH

O

CH3
O O

N

HO

piroxicam tautomêro I tautomêro II



eliezer  2010



A.Endo, Compactin (ML-236B) and related compounds 

Arthur A. Patchett

Akira Endo
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1975

A.Endo, Compactin (ML-236B) and related compounds 
as potential cholesterol-lowering agents that inhibit 
HMG-CoA reductase, J.Med.Chem.1985,28,401

US$ 5,5 biUS$ 5,5 biUS$ 5,5 biUS$ 5,5 biUS$ 5,5 biUS$ 5,5 biUS$ 5,5 biUS$ 5,5 bi
(2007)(2007)(2007)(2007)(2007)(2007)(2007)(2007)
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O O mercadomercado mundialmundial emem 2009: US$ 26 bi2009: US$ 26 bi
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O O mercadomercado mundialmundial emem 2009: US$ 26 bi2009: US$ 26 bi

As estatinas movimentaram As estatinas movimentaram caca.. R$ R$ 290 290 milhões por ano no Brasil em milhões por ano no Brasil em 2008 2008 



Top-5 drugs in world market (2009)*

13,413,4
8,88,8

7,97,95,65,6
7,77,7

11 2,02,0

fluticazonefluticazone
salmeterolsalmeterol

(GSK, 2012) (GSK, 2012) 
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Clopidogrel (BMS, 2011)Clopidogrel (BMS, 2011)

C16H16ClNO2S

N

SCl

O OCH3

4,54,5--5,55,5
13,413,4

7,97,95,65,6
11 2,02,0

US$ biUS$ bi

Esomeprazola (AZ)Esomeprazola (AZ)
AtorvastatinAtorvastatin

(Pfizer; 06/2011)(Pfizer; 06/2011)

43,4 43,4 
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Quetiapine (AZ, 2012)Quetiapine (AZ, 2012)

EtanerceptEtanercept
(Enbrel(EnbrelRR, biofármaco), biofármaco)

OlanzapineOlanzapine
InfliximabeInfliximabe

(Remicade(RemicadeRR, biofármaco), biofármaco)

MontelukastMontelukast
(Singulair(SingulairRR, Merck), Merck)

RosuvastatineRosuvastatine
(Crestor(CrestorRR, AZ), AZ)

4,54,5--5,55,5

68,168,1
(8,2%)(8,2%)
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S

N

N
O

OH

* SJ Ainsworth, * SJ Ainsworth, C&EN C&EN 2009 (07/12) 13(07/12) 13--2121



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

Robin Ganellin is Emeritus Professor of Medicinal Chemistry at University College London, UK.  Robin Ganellin is Emeritus Professor of Medicinal Chemistry at University College London, UK.  

ISBNISBN--10 3527325492 10 3527325492 
Setembro de 2010Setembro de 2010

ISBNISBN--10 3527325492 10 3527325492 
Setembro de 2010Setembro de 2010



BioisosterismoBioisosterismo**

LM Lima & EJ Barreiro, LM Lima & EJ Barreiro, BioisosterismBioisosterism: A Useful Strategy for Molecular Modification and Drug Design, : A Useful Strategy for Molecular Modification and Drug Design, 
CurrentCurrent Medicinal Medicinal ChemistryChemistry, 2005, , 2005, 1212, 23, 23--4949



“...“...historyhistory suggestssuggests

drugdrug discoverydiscovery

is is artart as as wellwell as as sciencescience

andand reliesrelies heavilyheavily onon thethe skillskill
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andand reliesrelies heavilyheavily onon thethe skillskill

ofof experiencedexperienced drugdrug huntershunters...“...“

((C&ENC&EN, , JuneJune 19, 2006)19, 2006)

Science & art in drug discovery… Science & art in drug discovery… 
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""ScienceScience hashas contributedcontributed immenselyimmensely to to 
humanhuman progressprogress

andand to to thethe developmentdevelopment ofof modernmodern societysociety. . 

TheThe application application ofof scientificscientific knowledgeknowledge
continues to continues to furnishfurnish powerfulpowerful

meansmeans for for solvingsolving manymany
ofof thethe challengeschallenges facingfacing humanityhumanity....“....“

Kofi Annan Kofi Annan 
U.N.U.N. –– SecretarySecretary--GeneralGeneral

A A ChallengeChallenge to to thethe World'sWorld's ScientistsScientists

ScienceScience,, 2003, 299, 14852003, 299, 1485
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Foreign scientific consultantsForeign scientific consultants

Research teams (27): UFC: Manoel Odorico de Moraes Filho (FM); Ronaldo de Albuquerque Ribeiro (FM); UFPB: Margareth
de Fátima Formiga Melo Diniz (LTF); UFAL: João Xavier Jr. (DF); Magna Suzana Alexandre Moreira (PPGCB);
UNIFAL:Claudio Viegas Jr. (IQ); UFMG: Heloisa de Oliveira Beraldo (DQ); UFRJ: Adelaide Maria de Souza Antunes (EQ);
Angelo da Cunha Pinto; (IQ); Carlos Alberto Manssour Fraga (LASSBio); Francisco Radler de Aquino Neto (IQ); François
Germain Noël (ICB); Gisele Zapata Sudo (ICB); Lidia Moreira Lima (LASSBio); Patrícia Rieken Macedo Rocco (IBCCF);
Roberto Takashi Sudo (ICB); UFRRJ: Carlos Maurício Rebello de Santana (IQ); UERJ: Theresa Christina Barja-Fidalgo (IB);
FIOCRUZ-RJ: Francisco José R. Paumgartten; Marco Aurélio Martins; Patrícia Silva; UNESP: Vanderlan da Silva Bolzani
(IQ); CRISTÁLIA: Roberto Debon Moreira (Cristália Prod. Farmacêuticos Ltda); UFG: Valéria de Oliveira (FF); Ricardo
Menegatti (FF); USP: Fernando Queiroz Cunha (FM-RP); UNICAMP: Luiz Carlos Dias (IQ); UFRGS: Stela Maris Kuze Rates
(FF); João Antonio Pegas Henriques (Inst. Royal,).

Prof. Antonio Prof. Antonio MongeMonge, Universidad de Navarra, SP;, Universidad de Navarra, SP;
Prof. Camille G. Prof. Camille G. WermuthWermuth, Prestwick Co., , Prestwick Co., IlkirchIlkirch, FR, FR

EJB4
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EJB4 INCT-INOFAR
Eliezer J Barreiro; 02/05/2010



www.uff.br/rvqwww.uff.br/rvq

eliezer  2010



Assegurar o caráter
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ConviteConvite

InscriçõesInscrições abertasabertas emem

www.farmacia.ufrj.br/lassbiowww.farmacia.ufrj.br/lassbio

24 a 28 de janeiro de 2011.24 a 28 de janeiro de 2011.



Lidia M. LimaLidia M. Lima
Ana Luisa Ana Luisa 

P. MirandaP. Miranda Carlos A M FragaCarlos A M Fraga
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Epílogo



one of the new seven wonders of the world.

Corcovado mountain with the statue of Cristo Redentor


