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O O QuQuíímico Medicinalmico Medicinal utiliza conhecimento utiliza conhecimento 

hhííbrido da brido da QQuuíímica e da mica e da BBiologia, integrando iologia, integrando 

equipe interdisciplinar, equipe interdisciplinar, na busca de novos na busca de novos 

ffáármacosrmacos, em atividade interativa cont, em atividade interativa contíínua de nua de 

otimizaotimizaçção de inão de inúúmeras varimeras variááveis moleculares veis moleculares 

dos novos compostosdos novos compostos--protprotóótipos que inventa!tipos que inventa!

O QuO Quíímico Medicinalmico Medicinal
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O quê podemos considerar como 

conhecimento em QuQuíímica Medicinal mica Medicinal ?



CronologiaCronologia histhistóóricarica dada
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1911 1911 -- FourneauFourneau

1958 - Burger

1996 - Wermuth

1949 - Laborit

1955 – C. roseus
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Emil FischerEmil Fischer
18521852--19191919

19021902

macrobiomolmacrobiomolééculacula

baseado no sbaseado no síítio detio de
reconhecimento reconhecimento 

baseado no ligantebaseado no ligante
/ an/ anáálogologo--ativoativo

micromolmicromolééculacula

PlanejamentoPlanejamento
racionalracional

Paul EhrlichPaul Ehrlich
18541854--19151915

19081908

P. P. EhrlichEhrlich, , ChemotherapeuticsChemotherapeutics: : scientificscientific principlesprinciples,,

methodsmethods andand resultsresults. . Lancet  Lancet  1913,1913, 22, , 445445

http://nobelprize.org/nobel_prizes/chemistry/

laureates/1902/fischer-lecture.pdf
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Os Os ffáármacosrmacos atuamatuam em em alvosalvos terapêuticos...terapêuticos...

... os ... os biorreceptoresbiorreceptores ..

EstimaEstima--sese queque hojehoje sejamsejam 483483
osos biorreceptoresbiorreceptores envolvidosenvolvidos nana

respostaresposta terapêuticaterapêutica de de todostodos

osos ffáármacosrmacos contemporâneoscontemporâneos..

J.Drews & S.Ryser, The classical drug targets, Nature Biotechnol. 1997, 15, 1350; P. Imming, C. Sinning, A. Meyer, 

Nature Rev. Drug Discov. 2006, 5, 821. eliezer  2011



A A maioriamaioria dos dos biorreceptoresbiorreceptores dos dos ffáármacosrmacos

contemporâneoscontemporâneos sãosão proteproteíínasnas ……

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

eliezer  2011



“…“…The unprecedented increase in The unprecedented increase in 

human life expectancy, which has human life expectancy, which has 

almost doubled in a hundred years, almost doubled in a hundred years, 

is mainly due to drugs and is mainly due to drugs and to those to those 

who discovered themwho discovered them..””

Alfred Burger

emem ““The practice of medicinal chemistryThe practice of medicinal chemistry””, Wiley, 1970, p. 4., Wiley, 1970, p. 4.
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James W. BlackJames W. Black
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J.W. Black & J. S. Stephenson, Lancet 1962, 280, 311.
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M.J.A. Walker, The major impacts of James Black’s drug discoveries on medicine 

and pharmacology, Trends in Pharmacological Sciences 2011, 32, 183.



ICI, ICI, InglaterraInglaterra (1965)(1965)

PropranololPropranolol ((inderalinderalRR))

1988 1988 -- James W. BlackJames W. Black eliezer  2011
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“…“… when it comes to drug discoverywhen it comes to drug discovery

youyou’’re not trying to make re not trying to make 

complicated  molecules, complicated  molecules, 

but make molecules thatbut make molecules that

will be effective. will be effective. ““

Barry J. Price, Barry J. Price, GlaxoGlaxo, 1989, 1989
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C. Robin C. Robin GanellinGanellin

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 Iorque, Vol. 1, p. 1-38.

JW BlackJW Black

GJ DurantGJ Durant

JC EmmettJC Emmett

SK&FSK&F
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““Considering the vast size of chemical Considering the vast size of chemical 

space to be explored,* it is not surprising space to be explored,* it is not surprising 

that  that  experienceexperience and and intuitionintuition are the are the 

characteristics that distinguish the characteristics that distinguish the 

most successful medicinal chemists.most successful medicinal chemists.””
A. L. Hopkins & A. A. L. Hopkins & A. A. L. Hopkins & A. A. L. Hopkins & A. A. L. Hopkins & A. A. L. Hopkins & A. A. L. Hopkins & A. A. L. Hopkins & A. PolinskyPolinskyPolinskyPolinskyPolinskyPolinskyPolinskyPolinsky

Knowledge and Intelligence in Drug Design, Knowledge and Intelligence in Drug Design, Knowledge and Intelligence in Drug Design, Knowledge and Intelligence in Drug Design, 

Annu. Rept. Med.Chem. 2006200620062006, 41, 425.

* N* Núúmero de possmero de possííveis molveis molééculas com propriedades farmacêuticas = culas com propriedades farmacêuticas = caca. 10. 106060

JJ--L Reymond, R van L Reymond, R van DeursenDeursen, L C , L C BlumBlum, L , L RuddigkeitRuddigkeit, , Med.Chem.CommunMed.Chem.Commun. . 20102010, , 11, 30, 30 eliezer  2011



Joseph P. Joseph P. VaccaVacca

MerckMerck
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J. P. Vacca et al., Proc. Natl. Acad. Sci. USA 1994, 91, 4096; B. D. Dorsey et al., J. Med. Chem.

1994, 37, 3443; J. 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 Iorque, 

1998, p. 233-255. 



“…“… successsuccess ((in in drugdrug discoverydiscovery) ) 

dependsdepends onon the proper integration the proper integration 

of new promising technologiesof new promising technologies

with the experience and strategieswith the experience and strategies

ofof classicalclassical medicinal medicinal chemistrychemistry..””

Hugo Hugo KubinyiKubinyi, 2003, 2003
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H. Kubinyi, Nature Rev. Drug Discov. 2003, 2, 667



O O compostocomposto--protprotóótipotipo éé um um autênticoautêntico candidatocandidato a nova a nova 

entidadeentidade ququíímicamica, , i.e.i.e. um um novo novo ffáármacormaco, , portantoportanto éé muitomuito

maismais valiosovalioso do do queque um um meromero liganteligante (>>(>>hithit) !) !
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O QuO Quíímico Medicinalmico Medicinal
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• Lock-key concept: Emil Fischer 

•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-HT1ARant-SSRI; COXCOX--LOX; LOX; 
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Symbiotic lead-candidates

compoundompound ableable to to bebe effectiveeffective in in twotwo differentsdifferents targetstargets,,

bothboth relevantrelevant to to diseasedisease, , belongingbelonging to to distinctdistinct

biochemicalbiochemical pathwaypathway;;

TheThe symbioticsymbiotic--leadlead candidate  designcandidate  design

eliezer  2011

E.J. Barreiro & C.A.M. E.J. Barreiro & C.A.M. FragaFraga, New , New insighthsinsighths for for multifactorialmultifactorial disesedisese therapy: the challenge of the symbiotic therapy: the challenge of the symbiotic 

drugs, drugs, Current Drug TherapyCurrent Drug Therapy 20082008, , 33, 1., 1.



INCT-INOFAR

Novo Novo candidatocandidato a a ffáármacormaco antianti--asmasmááticotico
eliezer  2011

www.inctwww.inct--inofar.ccs.ufrj.brinofar.ccs.ufrj.br



PR Rocco PR Rocco etet al.al., , Rev. Virtual Rev. Virtual QuimQuim.. 20102010, , 22, 10, 10--1717
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R.B. R.B. LacerdaLacerda et alet al., Discovery of novel analgesic and anti., Discovery of novel analgesic and anti--inflammatory 3inflammatory 3--arylaminearylamine--imidazo[1,2imidazo[1,2aa]pyridine ]pyridine 

symbiotic prototypes, symbiotic prototypes, BioorgBioorg. Med. Chem.. Med. Chem. 20092009, , 1717, 74, 74

Os efeitos sutis da estrutura Os efeitos sutis da estrutura 
na atividade farmacolna atividade farmacolóógica!gica!

M. S. M. S. AlexandreAlexandre--MoreiraMoreira et al.et al., LASSBio, LASSBio--468: a New 468: a New achiralachiral thalidomide analogue which modulates TNFthalidomide analogue which modulates TNF--αα

and NO production and inhibit and NO production and inhibit endotoxicendotoxic shock and arthritis in animal  model, shock and arthritis in animal  model, InternatInternat. . ImmunopharmacolImmunopharmacol. . 

20052005, 5, 5, 485, 485

H. S. Campos H. S. Campos et al.et al., Protective Effects of , Protective Effects of PhosphodiesterasePhosphodiesterase InhibiorsInhibiors on Lung Function and Remodeling in a on Lung Function and Remodeling in a 

MurineMurine Model of Chronic AsthmaModel of Chronic Asthma””, , Braz. J. Med. Biol. Res. Braz. J. Med. Biol. Res. 2006 2006 , , 3939, 283., 283.

C18H18N2O5S2
PM 406



TheThe MethylationMethylation EffectEffect in Medicinal in Medicinal ChemistryChemistry
E. J. Barreiro, A. E. E. J. Barreiro, A. E. KKüümmerlemmerle andand C. A. M. FragaC. A. M. Fraga

ChemChem. Rev. . Rev. 2011, 2011, 111111, 000 (in , 000 (in presspress))
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ImpactImpact IndexIndex = 35,95= 35,95

CHCH33
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C. Robin C. Robin GanellinGanellin

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 Iorque, Vol. 1, p. 1-38.

JW BlackJW Black

GJ DurantGJ Durant

JC EmmettJC Emmett

SK&FSK&F
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ÚÚnico programa de pnico programa de póóss--graduagraduaçção (M/D) ão (M/D) 
com este perfil na Amcom este perfil na Améérica Latina (2011) !rica Latina (2011) !

““Medicinal chemistry is a discipline at the intersection of chemiMedicinal chemistry is a discipline at the intersection of chemistry stry 
and pharmacology involved with discovery of new drugs.and pharmacology involved with discovery of new drugs.””

Interface Química-Biologia em Química Medicinal 



C  O  N  V  I  T  E

www.farmacia.ufrj.br/lassbio
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Uma das sete maravilhas do mundo contemporâneo
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