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A QuQuíímica Medicinalmica Medicinal
é uma disciplina que estuda os aspectos relacionados 

à descoberta, invenção e preparação de 

substâncias bioativas,de interesse terapêutico, 

i.e. fármacos.

Estuda os fatores moleculares do modo de ação dos fármacos,

incluindo a compreensão

da relação entre a estrutura química e a atividade terapêutica,

absorção, distribuição, metabolismo, eliminação e toxicidade.

EurEur. J. . J. MedMed. . ChemChem., 31., 31, 747 (1996), 747 (1996)

Subcommittee Medicinal Chemistry and Drug Development

Chemistry and Human Health Division (VII)
Subcommittee on Medicinal Chemistry 
and Drug Development.IUPAChttp://www.iupac.org eliezer © 2006



Prêmio Nobel de Fisiologia
e  Medicina, 1959

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

“We have the paradox of the two cultures, chemistry

and biology, growing further apart even as they

discover more common ground. For the chemists,

the chemistry of biological systems is either too

mundane or too complex…”
Annual Meeting of AAAS, 1987
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O paradigma da QuO paradigma da Quíímica Medicinal para a descobertamica Medicinal para a descoberta
de novos fde novos fáármacos: rmacos: o compostoo composto--protprotóótipotipo
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• Modelo Chave-fechadura: Emil Fisher 

• Abordagem “uma-doença/um ligante”
one-target-one-ligand approach
one-ligand/one-disease
Magic bullets

• Ligantes duplos, para dois alvos
Dual, binary, dimeric, bivalent, mixed ligands
TXS-TPant; 5-HT1ARant-SSRI; COXCOX--LOX; LOX; 
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• Abordagem simbiótica
Symbiotic approach =  β-adrenoceptor blocker with
vasodilatory activity not due to β-agonism
[Baldwin (MS&D),1979];

•Protótipos simbióticos
novo protnovo protóótipo capaz de ser efetivo em dois distintos alvos, tipo capaz de ser efetivo em dois distintos alvos, 
ambos relevantes na fisiopatologia do processo em estudo,ambos relevantes na fisiopatologia do processo em estudo,
mas pertencendo a diferentes rotas bioqumas pertencendo a diferentes rotas bioquíímicas;micas;
Symbiotic lead-candidates (Multi-target lead-candidates)
a new a new compoundcompound ableable to to bebe effectiveeffective in in twotwo differentdifferent targettarget,,
bothboth relevantrelevant to to diseasedisease butbut belongingbelonging to to distinctdistinct biochemicalbiochemical
pathwaypathway;;
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C: C: ““... ... therethere hashas beenbeen growinggrowing interestinterest in in thethe (..) (..) rationalrational design of design of ligandsligands actingacting
specificallyspecifically onon multiplemultiple targetstargets......”” MorphyMorphy & & RankovicRankovic,  J. ,  J. MedMed. . ChemChem. 2005, . 2005, 4848, , 65236523

B: B: ““......therethere are are significantsignificant risksrisks involvedinvolved in in thethe developmentdevelopment of of multicomponentmulticomponent drugsdrugs......””

InterInter--aliaalia: G. : G. GlassGlass, , ““Cardiovascular Cardiovascular combinationscombinations”” NatNat. Rev. . Rev. DrugDrug Discovery Discovery 20042004, , 33, 731; R. , 731; R. MorphyMorphy, C. , C. 
KayKay, Z. , Z. RankovicRankovic, , ““FromFrom magicmagic bulletsbullets to to designeddesigned multiplemultiple ligandsligands”” DrugDrug Discovery Discovery TodayToday 20042004, , 99, 641., 641.

SymbioticSymbiotic
approachapproach
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twotwo individual individual tabletstablets

twotwo agentsagents
coformulatedcoformulated

in a in a singlesingle tablettablet

individual individual tabletstablets

twotwo componentcomponent
tablettablet

oneone twotwo--targettarget
componentcomponent tablettablet

oneone componentcomponent tablettablet
twotwo oneone componentcomponent tablettablet

severalseveral distinctdistinct
oneone componentcomponent tablettablet

twotwo componentcomponent
tablettablet

twotwo componentcomponent
tablettablet

SymbioticSymbiotic
ApproachApproach

SingleSingle chemicalchemical entityentity
ableable to to modulatemodulate twotwo
targettarget simultaneouslysimultaneously

twotwo oneone
componentcomponent tablettablet

TheThe magicmagic--bulletbullet paradigmparadigm: : oneone--targettarget, , oneone--diseasedisease

>>
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W. H. W. H. FrishmanFrishman & A. L. & A. L. ZuckermanZuckerman, , ExpertExpert Rev. Rev. CardiovasCardiovas. . TherTher. . 20042004, , 22, 675., 675.

twotwo componentcomponent
tablettabletNorvascNorvascRR

LipitorLipitorRR

N. A. Flores, N. A. Flores, CurrCurr. . OpinOpin. . InvestInvest. . DrugsDrugs 20042004, , 55, 984, 984

MerckMerck//ScheringSchering--PloughPlough

twotwo componentcomponent
tablettablet

ZoccorR
ZetiaR

O setor de medicamentos cardiovasculares O setor de medicamentos cardiovasculares 
movimentou em 2005 movimentou em 2005 caca. US$ 72 bilhões. US$ 72 bilhões
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“...The genealogy of quite recently
introduced drugs however provides a 

good illustration of the role that serendipity, 

intuitionintuition or even pure chance have

played in drug discovery up until quite 
recently.”

Daniel Lednicer
“On the origen of drugs”



Nova Abordagem Nova Abordagem 
Terapêutica para o Terapêutica para o 

Tratamento da InflamaTratamento da Inflamaççãoão

Agentes simbióticos

InovaInovaçção terapêuticaão terapêutica
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NatureNature Rev Rev DrugDrug DiscovDiscov. 2004, 3, 401. 2004, 3, 401
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NatureNature Rev Rev DrugDrug DiscovDiscov. 2004, 3, 401. 2004, 3, 401
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C18H16N2O4S2
388.45 
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EleiEleiçção do Alvoão do Alvo--terapêuticoterapêutico
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MAPK
MMP

EleiEleiçção do ão do 
AlvoAlvo--terapêuticoterapêutico
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*  Terapias com f*  Terapias com fáármacos de origem rmacos de origem biotecnolbiotecnolóógicagica (injet(injetááveis)veis)

*

JD Gale, KF McClure, N Pullen, Annu.Rept. Med. Chem. 2003, 38, 141;
B Bain, M Brazil, Nature Rev. Drug Disc. 2003, 2, 693;
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FFáármacos rmacos AntiAnti--TNFTNF--αα



2004 2004 WorldwideWorldwide salessales of of arthritisarthritis drugsdrugs

I I MelnikovaMelnikova, , NatureNature Rev.  Rev.  DrugDrug DiscovDiscov.. 2005, 2005, 44, 453., 453.
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CurrCurr Op Op PharmacolPharmacol. 2004, 4, 372. 2004, 4, 372

CurrCurr Op Op PharmacolPharmacol. 2005, 5, 257. 2005, 5, 257

CurrCurr Op Op PharmacolPharmacol. 2004, 4, 276. 2004, 4, 276

PhosphodiesterasePhosphodiesterase--4 as a 4 as a therapeutictherapeutic targettarget
MilesMiles D D HouslayHouslay, Peter , Peter SchaferSchafer & & KamKam Y J Y J ZhangZhang

DrugDrug DiscovDiscov TodayToday 2005, 10, 1503, 2005, 10, 1503, 
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http://www.elsevier.com/locate/issn/14714892


2-(2,6-Dioxo-3-piperidinyl)-1H-isoindole-1,3(2H)-dione

thalidomidethalidomide
TNFTNF--αα ICIC5050 = 200 = 200 μμM M 

WilhelmWilhelm KunzKunz, 1953, 1953
Herbert Herbert KellerKeller, 1953, 1953
CNS, 1957CNS, 1957
FrancesFrances KelseyKelsey, 1961, 1961
GillaGilla Kaplan, 1991 (TNFKaplan, 1991 (TNF--α)α)
Elisabeth P. Sampaio,1997Elisabeth P. Sampaio,1997

L.M. Lima L.M. Lima etet al., O Renascimento de um Fal., O Renascimento de um Fáármaco: Talidomida, rmaco: Talidomida, QuimQuim. Nova. Nova 2001, 24, 683; (2001, 24, 683; (www.scielo.brwww.scielo.br); ); 
E.P. Sampaio, D.S. Carvalho, J.A.C. Nery, U.G. Lopes, E.N. E.P. Sampaio, D.S. Carvalho, J.A.C. Nery, U.G. Lopes, E.N. SarnoSarno,,””ThalidomideThalidomide: : AnAn OverviewOverview ofof itsits
PharmacologicalPharmacological MechanismsMechanisms ofof ActionAction””AntiAnti--inflammatoryinflammatory & && &antianti--alergyalergy AgentsAgents in Medicinal in Medicinal ChemistryChemistry
2006, 5, 71; L.M. Lima, C.A.M. Fraga, V.L.G. 2006, 5, 71; L.M. Lima, C.A.M. Fraga, V.L.G. KoatzKoatz, E.J. Barreiro, , E.J. Barreiro, ““ThalidomideThalidomide andand AnalogsAnalogs as as AntiAnti--
inflammatoryinflammatory andand ImmunomodulatorImmunomodulator DrugDrug CandidatesCandidates””, , AntiAnti--inflammatoryinflammatory & && &antianti--alergyalergy AgentsAgents in in 
Medicinal Medicinal ChemistryChemistry 2006, 5,79.2006, 5,79.
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ThalomidThalomidRR, , PhasePhase III, III, CelgeneCelgene

eliezer © 2006



ArilAril--sulfonamidasulfonamida

J. G. MontanaJ. G. Montana, G. M. , G. M. BuckleyBuckley, N. Cooper, H. J. , N. Cooper, H. J. DykeDyke, L. , L. GowersGowers, , 
J. P. J. P. GregoryGregory, P. G. , P. G. HellewellHellewell, H. J. , H. J. KendallKendall, C. , C. LoweLowe, R. , R. MaxeyMaxey, , 
L. L. MiotlaMiotla, R. J. , R. J. NaylorNaylor, , K. A.K. A. RuncieRuncie, B. , B. TuladharTuladhar, J. B. H. , J. B. H. WarneckWarneck,  ,  
““ArylAryl sulfonamidessulfonamides as as selectiveselective PDEPDE--4 4 inhibitorsinhibitors”” , , BioorgBioorg. . MedMed. . ChemChem..
LettLett. 1998, . 1998, 88, 2635., 2635.
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5050

Chiroscience Ltd, Cambridge Science Park, Milton Road, Cambridge, UK
(Celltech Chiroscience Ltd )
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N-phenylpiperazinyl

indanyl

σ , π , MR
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5 0

 = 4.3 μM

JG Montana et al., Bioorg. Med. Chem. Lett. 1998, 8, 2635
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Novo agente Novo agente simbisimbióóticotico comcom

propriedades propriedades antianti--TNFTNF--aa &&

inibidor de PDEinibidor de PDE--44
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X=NCH3  65
X=NPh   67%
X= NH   56%
X= O    60%
X= S     65%

Lidia M. Lima,Tese de Doutoramento, IQ-UFRJ, Br., 2001

Rendimento global mRendimento global méédio: dio: caca.. 20%20%
(escala 0.10 M (escala 0.10 M caca.. 40g)40g)

X = X = NMeNMe 65%65%
X = X = NPhNPh 67%67%
X = NH    58%X = NH    58%
X =   O     63%X =   O     63%
X =   S      67%X =   S      67%
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EffectEffect of new of new compoundscompounds andand thalidomidethalidomide onon neutrophilneutrophil
influxinflux inducedinduced byby LPS LPS intointo BALB/c of BALB/c of micemice lungslungs

(10 mg/kg, DMSO; i.p.)(10 mg/kg, DMSO; i.p.)



Sobreposição dos confôrmeros de menor energia dos derivados LASSBio 449, LASSBio 469 , LASSBio 468 , LASSBio
470 e LASSBio 544, calculados por métodos semiempíricos no programa Spartan 3.0.1. Mapeamento do potencial
eletrostático, determinado no programa Insight II (Módulo Search Compare)

O N S

Sítio de ligação
hidrofóbica
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Effect of compound  LASSBio 468 on TNFEffect of compound  LASSBio 468 on TNF--αα levels and levels and 
neutrophilneutrophil influx into the BALB/c of mice lungsinflux into the BALB/c of mice lungs

50% more 50% more activeactive thanthan thalidomidethalidomide

LASSBioLASSBio--468468

eliezer © 2006



EDED5050 ofof LASSBioLASSBio--468 468 measuredmeasured onon neutrophilneutrophil influxinflux inducedinduced byby LPS LPS intointo
BALB/c BALB/c ofof micemice lungslungs (DMSO; (DMSO; i.pi.p.)..).
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L. M. Lima, P. Castro, A. L. Machado, C. A. M.L. M. Lima, P. Castro, A. L. Machado, C. A. M.
FragaFraga, C. , C. LugnierLugnier, V. L. G. , V. L. G. MoraesMoraes, E. J. Barreiro,, E. J. Barreiro,
Synthesis and AntiSynthesis and Anti--inflammatory activity of inflammatory activity of PhthalimidePhthalimide
DerivaativesDerivaatives, Designed as New Thalidomide Analogues,, Designed as New Thalidomide Analogues,
BioorgBioorg. Med. Chem. Med. Chem. 2002,. 2002, 10, 10, 3067.3067.

TNFTNF--α α EDED50  50  2,5  mg/Kg2,5  mg/Kg

Eliezer© 2006

PDEPDE--44 inibidorinibidor

AtividadeAtividade PDEPDE--4 de 4 de foifoi
medidamedida emem aorta bovina: aorta bovina: 

ICIC5050 = 82 = 82 μμMM
((cf.cf. PDEPDE--1, 2, 3, 5 > 420 1, 2, 3, 5 > 420 μμMM))

DrDr ClaireClaire LugnierLugnier
UniversitUniversitéé Louis Pasteur de Louis Pasteur de StrasbourgStrasbourg
LaboratoireLaboratoire de de PharmacologiePharmacologie etet dede PhysicochimiePhysicochimie desdes InteractionsInteractions
CellulairesCellulaires etet MolMolééculairesculaires..

C18H16N2O4S2

 



N

O

O

S
N

S

O
O

LASSBioLASSBio--468468
Novo Novo agenteagente antianti--inflamatinflamatóóriorio simbisimbióóticotico

M. S. M. S. AlexandreAlexandre--MoreiraMoreira et al.et al., , ““LASSBioLASSBio--468: a New 468: a New achiralachiral Thalidomide Analogue which Modulates TNFThalidomide Analogue which Modulates TNF--aa
and NO Production and Inhibit and NO Production and Inhibit EndotoxicEndotoxic Shock and Arthritis in Animal  ModelShock and Arthritis in Animal  Model””, , International International 

ImmunopharmacologyImmunopharmacology 2005, 2005, 55, 485, 485..

L. M. Lima L. M. Lima et alet al., ., ““Synthesis and AntiSynthesis and Anti--inflammatory Activity of inflammatory Activity of PhthalimidePhthalimide
Derivatives, Designed as New Thalidomide AnaloguesDerivatives, Designed as New Thalidomide Analogues””, , BioorgBioorg. Med. Chem. Med. Chem. 2002,. 2002, 1010,, 30673067
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LASSBioLASSBio--468, 468, éé um novo um novo candidatocandidato a a protprotóótipotipo de de ffáármacormaco AIAI, , 
desenhadodesenhado porpor hibridahibridaççãoão molecular molecular 
com nova e original com nova e original estruturaestrutura ququíímicamica, , 
simples e simples e aquiralaquiral, , planejadoplanejado comocomo
candidatocandidato a a ffáármacormaco simbisimbióóticotico, , 
úútiltil parapara o o tratamentotratamento dada artriteartrite
reumatreumatóóideide e e dada doendoenççaa de de CrohnCrohn, com , com atividadeatividade protetoraprotetora no no 
choquechoque sséépticoptico e e nana respostaresposta granulomatosagranulomatosa emem modelomodelo de de 
artriteartrite reumatreumatóóideide emem camundongoscamundongos, , semsem efeitoefeito
imunossupressorimunossupressor. . PossuiPossui novo novo mecanismomecanismo de de aaççãoão, , originaloriginal, , 
inibindoinibindo a  a  respostaresposta aoao TNFTNF--αα ee a a atividadeatividade PDEPDE--44, , comocomo
desejadodesejado quandoquando de de seuseu planejamentoplanejamento estruturalestrutural. . RepresentaRepresenta
umauma autênticaautêntica inovainovaççãoão terapêuticaterapêutica..



O

N

O
O

N

S

S

O

LASSBio-468

O

N
O

N

S

O

LASSBio-595

Estudos de OtimizaEstudos de Otimizaçção de LASSBioão de LASSBio--468468

BioisBioisóósterossteros**

LASSBioLASSBio--596596** L. M. Lima & E. J. BarreiroL. M. Lima & E. J. Barreiro,, ““BioisosterismBioisosterism: A : A UsefulUseful StrategyStrategy for for 
Molecular Molecular ModificationModification andand DrugDrug DesignDesign””,, CurrCurr. . MedMed..ChemChem. . 20052005,,
13, 13, 23; [23; [http://www.bentham.org/cmc/samples/cmc12http://www.bentham.org/cmc/samples/cmc12--1/0002C.pdf1/0002C.pdf]] eliezer © 2006



LASSBIO is LASSBIO is mentionedmentioned in in thethe followingfollowing ProusProus ScienceScience
publicationspublications::

NME DIGEST
Drug News Perspect 1999, 12(7): 416
Drug News Perspect 2002, 15(8): 519
Drugs Fut 2002, 27(Suppl. A): 310
Drug News Perspect 2000, 13(4): 234

Respiratory Drugs
Drug Data Rep 2001, 23(10): 966

Agents Affecting blood Coagulation
Drug Data Rep 2002, 24(1): 38

Respiratory Drugs
DrugDrug Data Data RepRep 2002, 24(2): 1252002, 24(2): 125

Psychopharmacologic Drugs
Drug Data Rep 2004, 26(1): 17
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312652 (Bayer)
313027 (GlaxoSmithKline)

KCO-912 (Novartis)

LASSBIOLASSBIO--468468Asthma Therapy

ProusProus Science Ed. (ES.)Science Ed. (ES.)

Vol. 24, No. 2, 2002

New LeadNew Lead--compounds:compounds:
12611 (Boehringer Ingelheim)
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PIPI--04016600401660--2(09 /04/2004)2(09 /04/2004) Novos candidatos a fármacos anti-inflamatóriosProtProtóótipostipos queque falemfalem portuguêsportuguês......
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PronexPronex
PADCTPADCT
FAPERJFAPERJ
CAPESCAPES--
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FUJB FUJB 
IMIM--INOFARINOFAR

LidiaLidia M. LimaM. Lima, Magna S. Alexandre, Magna S. Alexandre--Moreira, Moreira, 
ChristinaChristina M. M. TakiyaTakiya, Luciana B. de Arruda, Bernardo, Luciana B. de Arruda, Bernardo

PascarelliPascarelli, Raquel Novaes, Hugo C.C. Faria, Raquel Novaes, Hugo C.C. Faria--Neto, Neto, 
Vera L.G. Vera L.G. KoatzKoatz, Alexandre , Alexandre LLéégoragora, , 

Carlos A. Carlos A. ManssourManssour Fraga.Fraga.
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““... It ... It willwill bebe importantimportant to to integrateintegrate new new scientificscientific advancesadvances

intointo anan environmentenvironment thatthat buildsbuilds onon traditionaltraditional skillsskills, , 

fostersfosters multidisciplinarymultidisciplinary interactionsinteractions betweenbetween teamsteams

andand individualsindividuals, , andand is is primedprimed to to exploitexploit Pasteur Pasteur DictumDictum

thatthat ‘‘chance chance favoursfavours thethe preparedprepared mindmind’’ ......””

Simon F. CampbellSimon F. Campbell
RSC & RSC & PfizerPfizer Central Central ResearchResearch

Sandwich, Sandwich, KentKent, Inglaterra, Inglaterra
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