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E os meus preferidos....
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20082008--22
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Os sutis efeitos da estruturaOs sutis efeitos da estrutura
química na atividadequímica na atividade
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Eliezer J. Barreiro

Professor Titular

Programa de Seminários Programa de Seminários 20092009
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Nestes e em outros seminários...Nestes e em outros seminários...

...clássicos !...clássicos !
eliezer  2011

...alguns ditos se tornaram......alguns ditos se tornaram...
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…… quantoquanto maismais vaziavazia

aa carroçacarroça,,

maismais barulhobarulho fazfaz…!…!
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A maior inteligência está na humildade, sem a qual A maior inteligência está na humildade, sem a qual 
não se aprende, nem se ensina, nada!não se aprende, nem se ensina, nada!



Fábula de La Fontaine... & Fábula de La Fontaine... & 

eliezer  2011eliezer  2011

Não se faz uma tese Não se faz uma tese de repentede repente......



Vamos  dizer  Vamos  dizer  NÃONÃO as  cigarras ....as  cigarras ....
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......ee fugirfugir dodo
EfeitoEfeito SaciSaci
((ÇacyÇacy)) !!

LembremLembrem--se dos 100m rasos...!se dos 100m rasos...!
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E hoje ? Será um Seminário E hoje ? Será um Seminário 

sobre os seminários...!?sobre os seminários...!?



é apenas NAH...!
eliezer  2011



Os seminários são imprescindíveisOs seminários são imprescindíveis

eliezer  2011

... desde 1987 !... desde 1987 !

por que a Química Medicinal é por que a Química Medicinal é 
multidisciplinar! multidisciplinar! 
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Cronologia histórica da Química Medicinal

1958 - Burger

1996 - Wermuth

1949 - Laborit

1955 – C. roseus
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1911 - Fourneau

“A “A targettarget is is notnot trulytruly validatedvalidated untiluntil a a drugdrug is is provenproven effectiveeffective in in humanhuman trialstrials” ” 
Oliver C. Steinbach, Head at Altana Pharma, Konstanz, AL



O berço da Química Medicinal

Ernest Fourneau

Institut Pasteur (1887)
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* Descobre as * Descobre as 
sulfonamidassulfonamidasErnest 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 –– Jacques Jacques TréfouëlTréfouël

ThérezeThéreze TréfouëlTréfouël / / GermaineGermaine BenoitBenoit

Federico Federico NittiNitti / / Daniel Bovet Daniel Bovet 

19111911- Laboratoire de Chimie Thérapeutique Laboratoire de Chimie Thérapeutique 
Directeur Prof. Emile RouxDirecteur Prof. Emile Roux

sulfonamidassulfonamidas
((prontosilprontosil rubrumrubrum))

Curare: primeiro artigo sobre SARCurare: primeiro artigo sobre SAR

Daniel Bovet* 
1907-1992 

Prêmio Nobel de 

Fisiologia/Medicina

1957
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Farmacêutico suiço
Doutor h.c. UFRJ



Prof. Alfred Burger
(1904-2000)

University of Virginia

EUA

19291929 –– EmigraEmigra parapara EUAEUA (SW)(SW)

1958 1958 –– cria o cria o JournalJournal ofof thethe Medicinal Medicinal andand PharmaceuticalPharmaceutical
ChemistryChemistry →→ depois depois JournalJournal ofof Medicinal Medicinal ChemistryChemistry

“An Editor’s Commentary on the Birth of a Journal”“An Editor’s Commentary on the Birth of a Journal”
J. Med. J. Med. ChemChem. . 19911991,,3434, 2, 2--66

eliezer  2011

1978 1978 -- GlaxoSmithKline GlaxoSmithKline criacria com ACS o “Alfred Burger Award” com ACS o “Alfred Burger Award” emem QuímicaQuímica MedicinalMedicinal
T. Y. T. Y. ShenShen -- inventor inventor dada indometacinaindometacina

19291929 –– EmigraEmigra parapara EUAEUA (SW)(SW)

UniversityUniversity ofof VirginiaVirginia

19521952 –– ProfessorProfessor ofof MedicinalMedicinal ChemistryChemistry

19531953 -- Pasteur Medal by the Pasteur Institute in Paris

19791979 –– CongressoCongresso BrasileiroBrasileiro dede Farmacologia,Farmacologia, SãoSão Paulo,Paulo, SPSP



Cronologia histórica da Química Medicinal

1958 - Burger

1996 - Wermuth

1949 - Laborit

1955 – C. roseus
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1911 - Fourneau

“...“...nevernever forgetforget thatthat thethe worstworst thingthing a medicinal a medicinal chemistchemist
cancan do is to prepare a do is to prepare a meme--tootoo ofof anan inactiveinactive compoundcompound!”!”

CamileCamile GeorgesGeorges WermuthWermuth,, 20082008..



“For “For allall thethe effortsefforts to industrialize to industrialize 

andand automateautomate discoverydiscovery, , historyhistory

suggestssuggests drugdrug discoverydiscovery is is artart

as as wellwell as as sciencescience andand reliesreliesas as wellwell as as sciencescience andand reliesrelies

heavilyheavily onon thethe skillskill ofof experiencedexperienced

drugdrug huntershunters...“...“

Charles H. ReynoldsCharles H. Reynolds

Johnson & Johnson Pharmaceutical Research and Development, Spring House, PaJohnson & Johnson Pharmaceutical Research and Development, Spring House, Pa

em em Pharma'sPharma's Road AheadRoad Ahead ,, C&ENC&EN, , Volume 84, Issue 25, Volume 84, Issue 25, JuneJune 19, 200619, 2006
eliezer  2011



PrêmioPrêmio Nobel, 1959Nobel, 1959

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

expressed in the language of chemistry... the historical 

roots of chemistrychemistrychemistrychemistry and biologybiologybiologybiologyUniversity of Stanford roots of chemistrychemistrychemistrychemistry and biologybiologybiologybiology
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

eliezer  2010eliezer  2010

Science and medicine at the millennium,Science and medicine at the millennium, Braz J Med Biol Res, 1997, 30, 1379



Química

Biologia

Química

eliezer  2011



Desperdício molecular…

1928 - 1945

& interdisciplinaridade

eliezer  2011

& interdisciplinaridade



•• ScienceScience 20002000, , 287287, 1951 (, 1951 (J.UppenbrinkJ.Uppenbrink, , J.MervisJ.Mervis))

••ScienceScience 20042004, , 303303, 1713 (, 1713 (D.KennedyD.Kennedy))

•• RethinkingRethinking DrugDrug DiscoveryDiscovery

•• SurvivingSurviving thethe BlockbusterBlockbuster SyndromeSyndrome

•• Orphan Drugs of the Future?Orphan Drugs of the Future?

•• Protein Protein KinaseKinase Inhibitors: Insights into Drug Design Inhibitors: Insights into Drug Design 

from Structurefrom Structurefrom Structurefrom Structure

•• PolyketidePolyketide and and NonribosomalNonribosomal Peptide Antibiotics: Peptide Antibiotics: 

Modularity and VersatilityModularity and Versatility

•• Organic Chemistry in Drug DiscoveryOrganic Chemistry in Drug Discovery

•• The Many Roles of Computation in Drug DiscoveryThe Many Roles of Computation in Drug Discovery

•• Drug Delivery Systems: Entering the MainstreamDrug Delivery Systems: Entering the Mainstream

eliezer  2011

“Science is made of facts, just as houses are made of stones; but a mere collection of facts 

is no more science than a pile of stones a house”

Henri Poincare, 1902



Galileo, Newton, Darwin, & Einstein

O perfil 

da pesquisa

científica...

...contempôranea!

O físico Crick & biólogo Watson

Sequenciamento do genoma humano

eliezer  2011

...contempôranea!

J. D. Watson & F. H. C. Crick, 
Nature 1953, 171, 737–738 

Conhecer a História da Ciência, ajuda a entender a Ciência!Conhecer a História da Ciência, ajuda a entender a Ciência!



The Sequence of the Human Genome 
J. Craig Venter, Mark D. Adams, Eugene W. Myers, Peter W. Li, Richard J. Mural, Granger G. Sutton, 

Hamilton O. Smith, Mark Yandell, Cheryl A. Evans, Robert A. Holt, Jeannine D. Gocayne, Peter Amanatides, 

Richard M. Ballew, Daniel H. Huson, Jennifer Russo Wortman, Qing Zhang, Chinnappa D. Kodira, Xiangqun 

H. Zheng, Lin Chen, Marian Skupski, Gangadharan Subramanian, Paul D. Thomas, Jinghui Zhang, George L. 

Gabor Miklos, Catherine Nelson, Samuel Broder, Andrew G. Clark, Joe Nadeau, Victor A. McKusick, Norton 

Zinder, Arnold J. Levine, Richard J. Roberts, Mel Simon, Carolyn Slayman, Michael Hunkapiller, Randall 

Bolanos, Arthur Delcher, Ian Dew, Daniel Fasulo, Michael Flanigan, Liliana Florea, Aaron Halpern, Sridhar 

Hannenhalli, Saul Kravitz, Samuel Levy, Clark Mobarry, Knut Reinert, Karin Remington, Jane Abu-Threideh, 

Ellen Beasley, Kendra Biddick, Vivien Bonazzi, Rhonda Brandon, Michele Cargill, Ishwar Chandramouliswaran, 

Rosane Charlab, Kabir Chaturvedi, Zuoming Deng, Valentina Di Francesco, Patrick Dunn, Karen Eilbeck, 

Carlos Evangelista, Andrei E. Gabrielian, Weiniu Gan, Wangmao Ge, Fangcheng Gong, Zhiping Gu, 

Ping Guan, Thomas J. Heiman, Maureen E. Higgins, Rui-Ru Ji, Zhaoxi Ke, Karen A. Ketchum, Zhongwu Lai, 

Yiding Lei, Zhenya Li, Jiayin Li, Yong Liang, Xiaoying Lin, Fu Lu, Gennady V. Merkulov, Natalia Milshina, 

Helen M. Moore, Ashwinikumar K Naik, Vaibhav A. Narayan, Beena Neelam, Deborah Nusskern, 

Douglas B. Rusch, Steven Salzberg, Wei Shao, Bixiong Shue, Jingtao Sun, Zhen Yuan Wang, Aihui Wang, 

Xin Wang, Jian Wang, Ming-Hui Wei, Ron Wides, Chunlin Xiao, Chunhua Yan, Alison Yao, Jane Ye, 

Ming Zhan, Weiqing Zhang, Hongyu Zhang, Qi Zhao, Liansheng Zheng, Fei Zhong, Wenyan Zhong, 

Shiaoping C. Zhu, Shaying Zhao, Dennis Gilbert, Suzanna Baumhueter, Gene Spier, Christine Carter, 

Anibal Cravchik, Trevor Woodage, Feroze Ali, Huijin An, Aderonke Awe, Danita Baldwin, Holly Baden, 

Mary Barnstead, Ian Barrow, Karen Beeson, Dana Busam, Amy Carver, Angela Center, Ming Lai Cheng, Mary Barnstead, Ian Barrow, Karen Beeson, Dana Busam, Amy Carver, Angela Center, Ming Lai Cheng, 

Liz Curry, Steve Danaher, Lionel Davenport, Raymond Desilets, Susanne Dietz, Kristina Dodson, 

Lisa Doup, Steven Ferriera, Neha Garg, Andres Gluecksmann, Brit Hart, Jason Haynes, Charles Haynes, 

Cheryl Heiner, Suzanne Hladun, Damon Hostin, Jarrett Houck, Timothy Howland, Chinyere Ibegwam, 

Jeffery Johnson, Francis Kalush, Lesley Kline, Shashi Koduru, Amy Love, Felecia Mann, David May, 

Steven McCawley, Tina McIntosh, Ivy McMullen, Mee Moy, Linda Moy, Brian Murphy, Keith Nelson, 

Cynthia Pfannkoch, Eric Pratts, Vinita Puri, Hina Qureshi, Matthew Reardon, Robert Rodriguez, 

Yu-Hui Rogers, Deanna Romblad, Bob Ruhfel, Richard Scott, Cynthia Sitter, Michelle Smallwood, 

Erin Stewart, Renee Strong, Ellen Suh, Reginald Thomas, Ni Ni Tint, Sukyee Tse, Claire Vech, 

Gary Wang, Jeremy Wetter, Sherita Williams, Monica Williams, Sandra Windsor, Emily Winn-Deen, 

Keriellen Wolfe, Jayshree Zaveri, Karena Zaveri, Josep F. Abril, Roderic Guigó, Michael J. Campbell, 

Kimmen V. Sjolander, Brian Karlak, Anish Kejariwal, Huaiyu Mi, Betty Lazareva, Thomas Hatton, 

Apurva Narechania, Karen Diemer, Anushya Muruganujan, Nan Guo, Shinji Sato, Vineet Bafna, Sorin Istrail, 

Ross Lippert, Russell Schwartz, Brian Walenz, Shibu Yooseph, David Allen, Anand Basu, James Baxendale, 

Louis Blick, Marcelo Caminha, John Carnes-Stine, Parris Caulk, Yen-Hui Chiang, My Coyne, Carl Dahlke, Anne Deslattes Mays, 

Maria Dombroski, Michael Donnelly, Dale Ely, Shiva Esparham, Carl Fosler, Harold Gire, Stephen Glanowski, Kenneth Glasser, Anna Glodek, 

Mark Gorokhov, Ken Graham, Barry Gropman, Michael Harris, Jeremy Heil, Scott Henderson, Jeffrey Hoover, Donald Jennings, 

Catherine Jordan, James Jordan, John Kasha, Leonid Kagan, Cheryl Kraft, Alexander Levitsky, Mark Lewis, Xiangjun Liu, John Lopez, 

Daniel Ma, William Majoros, Joe McDaniel, Sean Murphy, Matthew Newman, Trung Nguyen, Ngoc Nguyen, Marc Nodell, Sue Pan, Jim Peck, 

Marshall Peterson, William Rowe, Robert Sanders, John Scott, Michael Simpson, Thomas Smith, Arlan Sprague, Timothy Stockwell, Russell Turner,

Eli Venter, Mei Wang, Meiyuan Wen, David Wu, Mitchell Wu, Ashley Xia, Ali Zandieh, and Xiaohong Zhu

Science 2001 291, 1304-1351 [DOI: 10.1126/science.1058040]
eliezer  2011



A A pesquisapesquisa científicacientífica contemporâneacontemporânea

se se fazfaz emem ambienteambiente de de rederede!!
eliezer  2011
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Costa DG, da Silva JS, Kummerle AE, et al., LASSBio-294, A Compound With Inotropic and 

Lusitropic Activity, Decreases Cardiac Remodeling and Improves Ca2+ Influx Into 

Sarcoplasmic Reticulum After Myocardial Infarction, AMERICAN JOURNAL OF 

HYPERTENSION, 23,  1220-1227  (20102010 )

Brito FCF, Kummerle AE, Lugnier C, et al., Novel thienylacylhydrazone derivatives inhibit 

platelet aggregation through cyclic nucleotides modulation and thromboxane A(2) 

synthesis inhibition, EUROPEAN JOURNAL OF PHARMACOLOGY, 638 , 5-12 (20102010 )

Carneiro EO, Andrade CH, Braga RC, et al., Structure-based prediction and biosynthesis of 

the major mammalian metabolite of the cardioactive prototype LASSBio-294, 

BIOORGANIC & MEDICINAL CHEMISTRY LETTERS, 20, 3734-3736 (20102010 )

Pol-Fachin L, Fraga CAM, Barreiro EJ, et al., Characterization of the conformational ensemble 

LASSBioLASSBio--294: a 294: a vedetevedete!!

Pol-Fachin L, Fraga CAM, Barreiro EJ, et al., Characterization of the conformational ensemble 

from bioactive N-acylhydrazone derivatives , JOURNAL OF MOLECULAR GRAPHICS & 

MODELLING, 28, 446-454 (20102010)

Zapata-Sudo G, Pereira SL, Beiral HJV, et al., Pharmacological Characterization of (3-

Thienylidene)-3,4-Methylenedioxybenzoylhydrazide: A Novel Muscarinic Agonist With 

Antihypertensive Profile, AMERICAN JOURNAL OF HYPERTENSION, 23, 135-141 (20102010) 

Kummerle AE, Raimundo JM, Leal CM, et al., Studies towards the identification of putative 

bioactive conformation of potent vasodilator arylidene N-acylhydrazone derivatives , 

EUROPEAN JOURNAL OF MEDICINAL CHEMISTRY, 44, 4004-4009  (20092009)  (Times 

Cited: 6 )

eliezer  2011



Silva AG, Zapata-Sudo G, Kummerle AE, et al., Synthesis and vasodilatory activity of new N-
acylhydrazone derivatives, designed as LASSBio-294 analogues, BIOORGANIC & MEDICINAL 
CHEMISTRY, 13, 3431-3437  (2005) (Times Cited: 24)

Gonzalez-Serratos H, Pereira EFR, Chang RZ, et al., The thienylhydrazone, (2 '-thienylidene)3,4-
methylenedioxvbenzoylhydrazine (LASSBio-294), develops fatigue resistance and has a positive 
inotropic effect in mammalian skeletal muscle, BIOPHYSICAL JOURNAL, 86, 225A-225A Suppl. 
S (2004 )

Zapata-Sudo G, Sudo RT, Maronas PA, et al., Thienylhydrazone derivative increases sarcoplasmic
reticulum Ca2+ release in mammalian skeletal muscle, EUROPEAN JOURNAL OF 
PHARMACOLOGY, 470, 79-85 (2003) (Times Cited: 3)

Barreiro EJ, Strategy of molecular simplification in rational drug design: The discovery of a new 
cardioactive agent , QUIMICA NOVA, 25, 1172-1180 (2002) (Times Cited: 12)

Silva CLM, Noel F, Barreiro EJ, Cyclic GMP-dependent vasodilatory properties of LASSBio 294 in 

LASSBioLASSBio--294…294…

Silva CLM, Noel F, Barreiro EJ, Cyclic GMP-dependent vasodilatory properties of LASSBio 294 in 
rat aorta, BRITISH JOURNAL OF PHARMACOLOGY 135 293-298 (2002) (Times Cited: 10 ) 

Gonzalez-Serratos H, Chang RZ, Pereira EFR, et al., A novel thienylhydrazone, (2-thienylidene)3,4-
methylenedioxybenzoylhydrazine, increases inotropism and decreases fatigue of skeletal 
muscle, JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 299, 558-
566 (2001)  (Times Cited: 9) 

Sudo RT, Zapata-Sudo G, Barreiro EJ, The new compound, LASSBio 294, increases the contractility 
of intact and saponin-skinned cardiac muscle from Wistar rats, BRITISH JOURNAL OF 
PHARMACOLOGY 134 , 603-613 (2001)  (Times Cited: 10 )

Patente USPTO foi descontinuada pela University of Maryland (US) & UFRJ, em 2010.

eliezer  2011

... 547 entradas no Google!... 547 entradas no Google!
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ConConssideriideringng thethe vasvastt sisizzee ooff chemchemicalical

spspaceace toto bebe expexploloredred,,** itit iiss notnot susurprirprisingsing

thatthat experienceexperience andand intuintuiititioonn areare thethe

chacharactracteriseristicticss thathatt distindistinguiguishsh thethechacharactracteriseristicticss thathatt distindistinguiguishsh thethe

mostmost susuccesccesssfulful medmediicinalcinal chemchemistsists..
A. L. Hopkins & A. A. L. Hopkins & A. PolinskyPolinsky

Knowledge and Intelligence in Drug Design, 

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

* Número de possíveis moléculas com propriedades terapêuticas * Número de possíveis moléculas com propriedades terapêuticas caca. 10. 106060
JJ--L Reymond, R van L Reymond, R van DeursenDeursen, L C , L C BlumBlum, L , L RuddigkeitRuddigkeit, , MedMed ChemChem CommunCommun 20102010, , 11, 30, 30

eliezer  2011
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MissãoMissão do INCTdo INCT--INOFARINOFAR



INCT de Fármacos e Medicamentos / INCT of Drugs & Medicines – Reunião Avaliação 23/11/2010

ComitêComitê de de GovernançaGovernança & & acompanhamentoacompanhamento



INCT de Fármacos e Medicamentos / INCT of Drugs & Medicines – Reunião Avaliação 23/11/2010

Áreas de interesse
Research Interest

Inflamação
Asma
Dor
CNS
Sistema cardiovascular
Quimioterapia do câncer

Projetos Avançados

Descoberta e ensaio pré-clínico de 
novo candidato a fármaco 

anti-asmático 
(LASSBio-596)

Quimioterapia do câncer
& antiparasitária Profa. Patrícia M. R. Rocco & Profa. Lidia Moreira Lima

Instituto de Biofísica Carlos Chagas Filho & LASSBio –
Universidade Federal do Rio de Janeiro

Estudo de derivados N-fenilpiperazínicos 
como protótipos de novos fármacos 

antipsicóticos atípicos
(LASSBio-581)

Prof . Carlos A. M. Fraga & Profa. Stela Rates
UFRJ / UFRGS



INCT de Fármacos e Medicamentos / INCT of Drugs & Medicines – Reunião Avaliação 23/11/2010

Inovação incremental

Estudo de rotas de síntese,
a partir de intemediários

primários de menor custo,
de novos fármacos genéricos

Prof. Luiz Carlos Dias,  Prof. Luiz Carlos Dias,  DrDr Adriano Siqueira Adriano Siqueira 

N

S
Cl

Ticlopidina

de interesse para o SUS e
empresas:

Estatina Estatina & TinibeTinibe. 

Prof. Vítor F. Ferreira e cols., UFFProf. Vítor F. Ferreira e cols., UFF

Prof. Luiz Carlos Dias,  Prof. Luiz Carlos Dias,  DrDr Adriano Siqueira Adriano Siqueira 
UNICAMPUNICAMP

Prof. Prof. AngeloAngelo da C. Pinto, UFRJda C. Pinto, UFRJ



Popularização e divulgação Popularização e divulgação 
dada

CiênciaCiência

eliezer  2011

Portal dos Fármacos: http://www.portaldosfarmacos.ccs.ufrj.br Portal dos Fármacos: http://www.portaldosfarmacos.ccs.ufrj.br 
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