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estuda os fatores moleculares relacionados ao 

modo de ação dos fármacos, 

incluindo a compreensão da relação 

entre a estrutura química e a atividade  (SAR), 

além das propriedades que governam sua 

absorção, distribuição, 

metabolismo, eliminação (ADME) 

e toxicidade.
Eur. J. Med. Chem., 31Eur. J. Med. Chem., 31, 747 (1996), 747 (1996)

DD

ee

ff

ii

nn

ii

çç

ãã

oo
Chemistry and Human Health Division (VII)Chemistry and Human Health Division (VII)

Subcommittee on Medicinal Chemistry and Drug Development.

IUPAC
http://www.iupac.org

C. R. Ganellin et al., Eur. J. Med. Chem. 2000, 35, 163; A. MongC. R. Ganellin et al., Eur. J. Med. Chem. 2000, 35, 163; A. Monge et al., Eur. J. Med. Chem. 2000, 35, 1121e et al., Eur. J. Med. Chem. 2000, 35, 1121



Paul EhrlichPaul Ehrlich

18541854--19151915

Emil FischerEmil Fischer
18521852--19191919

19021902

19081908

P. Ehrlich, Chemotherapeutics: Chemotherapeutics: 

scientific principles,scientific principles,

methods and resultsmethods and results. Lancet 1913, 2, 445

macrobiomolmacrobiomolééculacula

baseado no sbaseado no síítio detio de
reconhecimento reconhecimento 

BSRMBSRM

BLBL--AAAA

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

micromolmicromolééculacula

PlanejamentoPlanejamento
racionalracional

E. Fischer, Ber. Dtsch. 

Chem. Ges. 1890, 23, 799 
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Ernest FourneauFourneau
1872-1949

JJ--P Fourneau, P Fourneau, «« Ernest Fourneau foundateur de la Chimie Pharmaceutique Ernest Fourneau foundateur de la Chimie Pharmaceutique 
franfranççaiseaise »», , Revue de lRevue de l ´́Histoire de la PharmacieHistoire de la Pharmacie, t.XXXIV, n, t.XXXIV, noo 275, 335275, 335--355355

Institut Pasteur (1887)

19111911--1944 1944 –– Jacques TrJacques Trééfoufouëël (1897l (1897--1977)   1977)   
ThThééreze Trreze Trééfoufouëël (1892l (1892--1978) 1978) 
Germaine Benoit (1901Germaine Benoit (1901--1983)1983)

Federico Nitti (1903Federico Nitti (1903--1947)  1947)  

1911- Laboratoire de Chimie Thérapeutique
Diretor: Emile Roux

antianti--histamhistamíínicosnicos
(sulfonamidas(sulfonamidas))

Curare: SARCurare: SAR

Daniel Bovet Bovet 
1907-1992 *

Prêmio Nobel de 

Fisiologia/Medicina

19571957

*Farmacêutico suiço
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J. Med Chem.J. Med Chem. 19781978, , 2121, 1, 1

Prof. Alfred Burger
(1904-2000)

University of Virginia

EUA

1958 – fundou o Journal of the Medicinal and Journal of the Medicinal and 

Pharmaceutical ChemistryPharmaceutical Chemistry → depois Journal of Journal of 

Medicinal ChemistryMedicinal Chemistry

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

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



Prêmio Nobel, 1959Prêmio Nobel, 1959

Arthur KornbergArthur Kornberg
19181918--20072007 “Much of life can be understood in rational terms if

expressed in the language of chemistry... the 

historical roots of chemistry and biology
are intertwined in many places…

Pharmaceutical chemistry was until 

recently the bastion of organic chemistry…

in the search for alternative or superior

drugs for the treatment of various diseases...”

Biochemistry 1987, 26, 6888-6891
A. Kornberg, Science and medicine at the 
millennium, Braz J Med Biol Res, 1997, 30, 

1379

EJB2



Slide 6

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; 04/03/2010





Atualmente, os novos Atualmente, os novos 

ffáármacos, capazes de rmacos, capazes de 

atuarem em atuarem em qualquerqualquer

alvoalvo--terapêuticoterapêutico, são , são 

descobertos/inventadosdescobertos/inventados

por  planejamento por  planejamento 

racionalracional..

EJ Barreiro, CAM Fraga, ALP Miranda, EstratEJ Barreiro, CAM Fraga, ALP Miranda, EstratEJ Barreiro, CAM Fraga, ALP Miranda, EstratEJ Barreiro, CAM Fraga, ALP Miranda, EstratEJ Barreiro, CAM Fraga, ALP Miranda, EstratEJ Barreiro, CAM Fraga, ALP Miranda, EstratEJ Barreiro, CAM Fraga, ALP Miranda, EstratEJ Barreiro, CAM Fraga, ALP Miranda, Estratéééééééégias em Qugias em Qugias em Qugias em Qugias em Qugias em Qugias em Qugias em Quíííííííímica Medicinal para mica Medicinal para mica Medicinal para mica Medicinal para mica Medicinal para mica Medicinal para mica Medicinal para mica Medicinal para 

o Planejamento de Fo Planejamento de Fo Planejamento de Fo Planejamento de Fo Planejamento de Fo Planejamento de Fo Planejamento de Fo Planejamento de Fáááááááármacos, rmacos, rmacos, rmacos, rmacos, rmacos, rmacos, rmacos, Braz. J. Pharm. Sc., 37Braz. J. Pharm. Sc., 37Braz. J. Pharm. Sc., 37Braz. J. Pharm. Sc., 37Braz. J. Pharm. Sc., 37Braz. J. Pharm. Sc., 37Braz. J. Pharm. Sc., 37Braz. J. Pharm. Sc., 37, 269, 269, 269, 269, 269, 269, 269, 269--------292 (2001).292 (2001).292 (2001).292 (2001).292 (2001).292 (2001).292 (2001).292 (2001).



Alguns fAlguns fáármacos inovadoresrmacos inovadores



A A inovainovaçção farmacêuticaão farmacêutica éé produto da produto da 

descobertadescoberta ou da ou da inveninvenççãoão e e o principal o principal drivingdriving--

forceforce da indda indúústria farmacêutica que stria farmacêutica que desenvolve desenvolve 

ffáármacos e que faturou US$ 850 bilhões, em 2010.rmacos e que faturou US$ 850 bilhões, em 2010.

A inovação tecnológica é um dos processos 

mais dinâmicos da atividade industrial.

Este dinamismo se expressa de forma

acentuada na inovação tecnológica

farmacêutica que, mais do que qualquer outra,

depende da efetiva interação entre 

Ciência & Tecnologia.



Creado em 19/04/1994Creado em 19/04/1994

Cidade UniversitCidade Universitáária, ilha do Fundão,ria, ilha do Fundão,

Rio de Janeiro, RJRio de Janeiro, RJ

LaboratLaboratóório de Avaliario de Avaliaçção e São e Sííntese de Substâncias Bioativasntese de Substâncias Bioativas
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EstratEstratéégias de gias de 

desenhodesenho molecularmolecular

hit/ligante

validavalidaçção precoce do ão precoce do 

alvoalvo--terapêuticoterapêutico



Segundo paradigma da Segundo paradigma da QuimMedQuimMed



O tratamento de uma patologia multifatorial O tratamento de uma patologia multifatorial 

((e.g.e.g. doendoençças crônicas não transmissas crônicas não transmissííveis, veis, 

câncer, metabcâncer, metabóólicas, etc) com flicas, etc) com fáármacos rmacos 

planejados para planejados para alvos terapêuticos alvos terapêuticos úúnicosnicos

((Primeiro paradigma da QuPrimeiro paradigma da Quíímica Medicinal mica Medicinal ou ou 

Paradigma de Ehrlich & FischerParadigma de Ehrlich & Fischer) ser) seráá sempre sempre 

paliativo! Estas patologias requerem fpaliativo! Estas patologias requerem fáármacos rmacos 

multimulti--alvos,alvos, i.e.i.e. duplosduplos, , mixtosmixtos, , mmúúltiplosltiplos ou ou 

simbisimbióóticosticos..



The multipleThe multiple--target lead designtarget lead design

Segundo paradigma da QuSegundo paradigma da Quíímica Medicinalmica Medicinal



InflamaInflamaçção: Doenão: Doençça crônica não transmissa crônica não transmissíívelvel



MAPK

MMP

* TNF* TNF--αα = Tumor necrosis factor= Tumor necrosis factor--alphaalpha



TNFTNF--αααααααα

druggable  targetdruggable  target

The Target Election: TNFThe Target Election: TNF--αααααααα

TNFTNF--αααααααα is a cytokine that appears rapidly in response to inflammatory is a cytokine that appears rapidly in response to inflammatory injuryinjury

validatedvalidated

PC Taylor, Pharmacology of TNF blockde in RA and other chronic iPC Taylor, Pharmacology of TNF blockde in RA and other chronic inflammatory diseases, nflammatory diseases, Curr. Op. Pharmacol.Curr. Op. Pharmacol.

20102010, , 1010, 308, 308



AntiAnti--TNFTNFαα TherapiesTherapies

*  protein*  protein--based injectable antibased injectable anti--TNFTNFαα therapiestherapies

*

PC Taylor, Pharmacology of TNF blockade in rheumatoid arthritis PC Taylor, Pharmacology of TNF blockade in rheumatoid arthritis and other chronic inflammatory and other chronic inflammatory 

diseases, diseases, Curr. Op. PharmacolCurr. Op. Pharmacol. . 20102010, , 1010, 308, 308



22--(2,6(2,6--dioxodioxo--33--piperidinyl)piperidinyl)--11HH--isoindoleisoindole--1,3(21,3(2HH))--dionedione

ThalidomideThalidomide
AntiAnti--TNFTNFαααααααα

TNFTNF--αααααααα ICIC5050 = 200 = 200 µµµµµµµµM M 

Wilhelm Kunz, 1953Wilhelm Kunz, 1953

Herbert Keller, 1953Herbert Keller, 1953

CNS, 1957CNS, 1957

Frances Kelsey, 1961Frances Kelsey, 1961

Gilla Kaplan, 1991 (TNFGilla Kaplan, 1991 (TNF--α)α)

Elisabeth Sampaio,1997Elisabeth Sampaio,1997

Apremilast, Phase II, Celgene (2009)Apremilast, Phase II, Celgene (2009) N
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FE McCann FE McCann et alet al., ., Arthritis Res. TherArthritis Res. Ther. . 2010,2010, 12,12, R107R107

HH--W Man W Man et alet al., ., J. Med. ChemJ. Med. Chem. . 2009,2009, 52,52, 15221522



Second Target Election:PDESecond Target Election:PDE--44

PDE = PhosphodiesterasePDE = Phosphodiesterase

Serine/threonine kinase cascadeSerine/threonine kinase cascade

The pathogenesis of inflammationThe pathogenesis of inflammation
PhosphodiesterasePhosphodiesterase--4 is 4 is 

predominant in the inflammatory predominant in the inflammatory 

cellscells

M. D. Houslay, P. Schafer, P.; K. Y. J. Zhang, PhosphodiesteraseM. D. Houslay, P. Schafer, P.; K. Y. J. Zhang, Phosphodiesterase--4 as a therapeutic target, 4 as a therapeutic target, Drug Discovery TodayDrug Discovery Today

20052005, , 10,10, 1503; B. J. Lipworth, Phosphodiesterase1503; B. J. Lipworth, Phosphodiesterase--4 inhibitors for asthma and chronic obstructive pulmonary 4 inhibitors for asthma and chronic obstructive pulmonary 

disease, disease, LancetLancet 20052005, , 365365, 167, 167



A Kodimuthali, S S L Jabaris, M Pal, Recent advances on phosphodiesterase 4 inhibitors for the 

treatment of asthma and chronic obstructive pulmonary disease, J. Med. Chem. 2008, 51, 5471; S. 

Diamant, D Spina, PDE-4 inhibitors: a novel , targeted therapy  for obstructive airways diseases, 

Pulmonary Pharmacol. Ther.  2011, 24, 353.

Alvo terapêutico validadoAlvo terapêutico validado

ArifloR, 
SBSB--207,499207,499

DaxasR

Aprovado
2011

SB Christensen et al., J. Med.Chem. 1998, 41, 821

Z Huang et al., Life Sciences 2006, 78, 2663

LM Fabbri et al., Nature Rev Drug Discov 2010, 9, 761



ArilsulfonamideArilsulfonamide

J. G. MontanaJ. G. Montana et alet al.*, .*, ““Arylsulfonamides as selective PDEArylsulfonamides as selective PDE--4 inhibitors4 inhibitors””, , 

Bioorg. Med. Chem. LettBioorg. Med. Chem. Lett. . 19981998, , 88, 2635, 2635
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* Chiroscience Ltd, Cambridge Science Park, Cambridge, UK* Chiroscience Ltd, Cambridge Science Park, Cambridge, UK

Patent US 5728712 , Application Number US/08/650672; 20 May, 199Patent US 5728712 , Application Number US/08/650672; 20 May, 19966

PDE-4i IC
5 0

 = 4.3 µµµµM
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The design of new dual agent withThe design of new dual agent with

antianti--TNFTNFαααααααα activity & PDEactivity & PDE--44i i 



Lidia M. Lima (LASSBio), PhD Thesis, IQLidia M. Lima (LASSBio), PhD Thesis, IQ--UFRJ, Br., 2001UFRJ, Br., 2001
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Effect of new compounds and thalidomide on neutrophilsEffect of new compounds and thalidomide on neutrophils

influx, induced by LPS into BALB/c of mice lungsinflux, induced by LPS into BALB/c of mice lungs

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

Results are expressed as means  SEM of seven animals.Results are expressed as means  SEM of seven animals.

DMSODMSO

Vera G KoatzVera G Koatz

IBqM, Universidade Federal do Rio de JaneiroIBqM, Universidade Federal do Rio de Janeiro



Effect of compound  LASSBio 468 (50 mg/kg, i.p.) on TNFEffect of compound  LASSBio 468 (50 mg/kg, i.p.) on TNF--αααααααα levels levels 

and neutrophils influx (BALB/c of mice lungs)and neutrophils influx (BALB/c of mice lungs)

50% more active than thalidomide50% more active than thalidomide

Vera G KoatzVera G Koatz

IBqM, Universidade Federal do Rio de JaneiroIBqM, Universidade Federal do Rio de Janeiro
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TNFTNF--α  α  EDED50  50  2,5  mg/Kg2,5  mg/Kg

PDEPDE--44 inhibitorinhibitor

ICIC5050 = 13,5= 13,5µµMM

cf.cf. PDEPDE--1, 2, 3, > 150 1, 2, 3, > 150 µµM; M; 

Dr Dr Claire   LugnierClaire   Lugnier (CAPES(CAPES--COFECUB; LASSBioCOFECUB; LASSBio--Strasbourg)Strasbourg)

UniversitUniversitéé Louis Pasteur, Strasbourg, FR.Louis Pasteur, Strasbourg, FR.

Laboratoire de Pharmacologie et de Physicochimie des InteractionLaboratoire de Pharmacologie et de Physicochimie des Interactions s 

Cellulaires et MolCellulaires et Molééculaires.culaires.C18H16N2O4S2

 

a) L. M. Lima et al., “Synthesis and Anti-inflammatory Activity of Phthalimide Derivatives, Designed as 

New Thalidomide Analogues”, Bioorg. Med. Chem. 2002, 10, 3067;

b) M. S. Alexandre-Moreira et al., “LASSBio-468: a New achiral Thalidomide Analogue which Modulates 

TNF-α and NO Production and Inhibit Endotoxic Shock and Arthritis in Animal  Model”, International 

Immunopharmacology 2005, 5, 485.
28



The discovery of new dual leadThe discovery of new dual lead--compoundscompounds

LASSBioLASSBio--468468

Desenhado por 

hibridação molecular

LASSBioLASSBio--596596
L. M. Lima, P. Castro, A. L. Machado, C. A. M. Fraga, C. LugnierL. M. Lima, P. Castro, A. L. Machado, C. A. M. Fraga, C. Lugnier, V. L. G. Moraes, E. J. Barreiro, , V. L. G. Moraes, E. J. Barreiro, Synthesis and AntiSynthesis and Anti--inflammatory inflammatory 

activity of Phthalimide  Derivaatives, Designed as New Thalidomiactivity of Phthalimide  Derivaatives, Designed as New Thalidomide Analogues, Bioorg. Med. Chemde Analogues, Bioorg. Med. Chem. 2002,. 2002, 10, 10, 3067.3067.

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

PDEPDE--4 IC4 IC5050 = 13,6 = 13,6 µµMM

TNFTNF--αα PDEPDE--44

MetabolismMetabolism

studiesstudies
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antianti--fibrogenicfibrogenic

LASSBioLASSBio--596596

L. M. Lima L. M. Lima et alet al., Synthesis and Anti., Synthesis and Anti--inflammatory Activity of Phthalimide Derivatives, Designed as Neinflammatory Activity of Phthalimide Derivatives, Designed as New Thalidomide Analogues, w Thalidomide Analogues, 

Bioorg. Med. ChemBioorg. Med. Chem. . 20022002, , 10,10, 3067; A. L. Machado 3067; A. L. Machado et al.et al., Design, Synthesis and anti, Design, Synthesis and anti--inflammatory activity of novel phthalimideinflammatory activity of novel phthalimide

derivatives,  structurally related to thalidomide, derivatives,  structurally related to thalidomide, Bioorg. Med. Chem. LettBioorg. Med. Chem. Lett. 2005. 2005, 15, 15, , 1169; M. S. Alexandre1169; M. S. Alexandre--Moreira Moreira et alet al.,.,

LASSBioLASSBio--468: a New achiral Thalidomide Analogue which Modulates TNF468: a New achiral Thalidomide Analogue which Modulates TNF--αα and NO Production and Inhibit Endotoxic Shock andand NO Production and Inhibit Endotoxic Shock and

Arthritis in Animal  ModelArthritis in Animal  Model, Internat. Immunopharmacol. , Internat. Immunopharmacol. 20052005, , 55, 485; L. M. Lima, N. M. de Lima, Contribui, 485; L. M. Lima, N. M. de Lima, Contribuiçção do LASSBio noão do LASSBio no

desenvolvimento de novos candidatos a protdesenvolvimento de novos candidatos a protóótipos de ftipos de fáármacos antiasmrmacos antiasmááticosticos, Rev. Virtual Quim, Rev. Virtual Quim. . 20092009, , 11, 35; R.M.P. Rocco , 35; R.M.P. Rocco et alet al., ., 

LASSBioLASSBio--596: da descoberta aos ensaios pr596: da descoberta aos ensaios préé--clclíínicos, nicos, Rev. Virtual QuimRev. Virtual Quim. . 20102010, , 22,  10; G.M.C. Carvalho ,  10; G.M.C. Carvalho et alet al., Can LASSBio., Can LASSBio--596 and596 and

dexamethasone treat acute lung and liver inflammation induced bydexamethasone treat acute lung and liver inflammation induced by microcystinmicrocystin--LR?, LR?, ToxiconToxicon 20102010, , 5656, 604; N.V. Casquilho , 604; N.V. Casquilho et alet al.,.,

LASSBioLASSBio--596 596 per os per os avoids pulmonary and hepatic inflammation induced by microscystiavoids pulmonary and hepatic inflammation induced by microscystinn--LR, LR, ToxiconToxicon 20112011, , 5858, 195. , 195. 
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Annual Activities ReportAnnual Activities Report
Interdisciplinar & multiInterdisciplinar & multi--teamteam

research projectsresearch projects

•• Radical innovationRadical innovation

painpain, , inflammationinflammation,,

asthmaasthma, , CNSCNS,,

neglected diseasesneglected diseases,,

cardiovascular systemcardiovascular system,,

anticanceranticancer

•• Incremental innovationIncremental innovation
SUS (BR healthcare)SUS (BR healthcare)

new generic drugsnew generic drugs
www.inct-inofar.ccs.ufrj.br/download/aar/2009.pdf



Governance committeeGovernance committee

Foreign scientific consultantsForeign scientific consultants

INCT-INOFAR

Dr Simon CampbellDr Simon Campbell



Research partnersResearch partners



E
R
R
O
R
:
 
s
t
a
c
k
u
n
d
e
r
f
l
o
w

O
F
F
E
N
D
I
N
G
 
C
O
M
M
A
N
D
:
 
~

S
T
A
C
K
:


