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Ernest Fourneau
1872-1949

1911- Laboratoire de Chimie Thérapeutique

Institut Pasteur (Emile Roux)

1911-1944 — 1. Tréfouél, Th. Tréfouél,
G. Benoit, D. Bovet, F. Nitti

Prémio Nobel de
Fisiologia/Medicina
1957

Prontosil rubrum
(sulfonamidas)

Curare: SAR Daniel Bovet
1907-1992

: ® J-P Fourneau, « Ernest Fourneau foundateur de la Chimie Pharmaceutique
- I’ francaise », Revue de I'Histoire de la Pharmacie, t. XXXIV, n° 275, 335-355 clieser ©2010
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http://www.iupac.org

Pure and
Applied
Chemistry

IUPAC - Subcommittee Medicinal Chemistry

& Drug Development

www.chem.gmul.ac. uk/iupac/medchemy/

Quimica e uma disciplina
baseada na quimica, também envolvendo
aspectos e conceitos de ciéncias biologicas,
meédicas e farmacéuticas. Esta voltada para a

invencao, descoberta, desenho, identificacao e

preparacao de compostos bioativos, ao estudo
do seu metabolismo, a interpretacao molecular
de seu modo de acao e a construcao de
relacoes entre a estrutura quimica e a atividade
biologica apresentada.
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Pure & Appl. Chem,, Vol, 70, No. &, pp. 1128-1143, 1888,
Frinted in Great Britain.

Eur. J. Med. Chem., 31, 747 (1996)
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OQuim. Nova, Vol. 25, No. 3, 505-512, 2002.

GLOSSARIO DE TERMOS USADOS NO PLANEJAMENTO DE FARMACOS (RECOMENDACOES DA TUPAC
PARA 1997)

Carlos Mauricio R. Sant’Anna*

Departamento de Quimica, Universidade Federal Rural do Rio de Janeiro, 23851-970 Seropédica - RJ; Departamento de Farmacos,
Universidade Federal do Rio de Janeiro, 21949-910 Rio de Janeiro - RJ

quimica nova

Recebido em 13/12/01 : -

O presente glossdrio é uma tradugdo para o portugués (aprova-
da pelo Comiteé Brasileiro para Assuntos de Quimica junto a IUPAC)
do artfigo Glossary of Terms Used in Computational Drug Design
publicado em Pure Appl. Chem. 1997, 69, 1137, preparado por H.
van de WaterBeemd, M. S. Tute, R. E. Carter, G. Grassy, H. Kubinyi,
Y. C. Martin e P. Willet,

Pure and
Applied
Chemistry

Pure & Appl. Chem. 1998, 70, 1129-1143
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; Seientific Electronie Library Online
Free sign up J
SCiELO.org , serial browsing article browsing reports
journals evaluation
= alphabetic list author index site usage
':“:'rtUEL‘IES subject list subject indax journal citation
SSRAe search farm search farm co-authars
help
about this site
SCIELD news
SclELO team
SciELO
The Scientific Electronic Library Online - SciELO is an electronic library covering a selected collection
of Brazilian scientific journals.
The library is an integral part of a project being developed by FAPESP - Fundagdo de amparo a
Pesquisa do Estado de S3o Paulo, in partnership with BIREME - the Latin American and Caribbean
Center on Health Sciences Information. Since 2002, the Project is also supported by CHPQ - Conselho
Macional de Desenvaolvimento Cientifico e Tecnaologico.
The Project envisages the development of 3 common methodaology for the preparation, storage,
dissemination and ewvaluation of scientific literature in electronic farmat.
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W\~ 1904-2000

BURGER’S

Quimica

Prof. Alfred Burger

(1904-2000)
University of Virginia
EUA

Medicinal

Q. Chemistry

-
Drug
Discovery
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1958 — cria o Journal of the Medicinal and Pharmaceutical
Chemistry — depois Journal of Medicinal Chemistry

“An Editor’s Commentary on the Birth of a Journal”
J. Med. Chem. 1991,34, 2-6

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

Medicinal

eliezer © 2010



A evolucao cronologica da
Quimica Farmaceutica Medicinal

Quimica

Computacional

Bioquimica

1950's 1960's 1970's 1980's
7
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acologia / Celecoxibe

B fqﬁi‘f{?ﬂ Sildenafila

Paclitaxel
Captopril
Nanetecnologia
Propranolol Genomica

Proteomica

~ Tecnologias
Emergentes







Emil Fischer Robert Koch Paul Ehrlich

] 1852-1919 1843-1910 1854-1915
Louis Pasteur 1902 1905 1908
1822-1895 _ —
“La vie empeche :{f?
la vie”

11
I’hazard ne Lok & “'“’ --
. P. Ehrlich, Chemotherapeutics: scientific prmczples
favorisée que les

methods and results. Lancet 1913, 2, 445
sprits preparées”

Ong-molecule, one-target paradigm
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Antibioticoterapia
Penicilinas

Sir H. W. Florey
1898-1968

Si A. Flming
1881-1955
” rr—’ CH,3
C
0 s

E. B. Chain
1906-1979

Y
Penicillum notatum
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Novas Geracoes de Antibioticos

Antibiético B-lactimico Antibiético B-lactamico monociclico
do grupo dos carbapenenos Nocardia uniformis
Resistente a -lactamases Ativo via Oral
azetidinones
(Sintético)




93 <for their discoveries of important principles for drug treatment"
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Geoarge Hitchings (1905 - 1998) and Gertrude Elion (1918 - 1929}

1988 — James W. Black 1988
(1924-2009)

Inter-alia: Propranolol, cimetidina, azatioprina,

Lasseis alopurinol, trimetoprim, aciclovir (AZT)

Labainia Pl o Sisare da Sabsticins Bnsiacn



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

JAMES D. WATSON
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THE SECRET OF LIF

¢ 157 pesquisadores
ganharam o Prémio
Nobel de Quimica
desde 1901

LR
- _
1982 —J.R. Vane
1982 —B.I.Samuelsson

1937 —A. von Szent-Gyorgyi

1954 & 1962 — L. C. Pauling



Mini-curso: Planejamento racional de fhrmacos - UFAL (19/02/2010)

Nobel Prize, 1959 o

“for their discovery of the mechanisms in the

biological synthesis of RNA and DNA”

“We have the paradox of the two cultures,

chemistrynd biology;

growing further apart even as they

discover more common ground....

Pharmaceutical chemistry was until
B~ recently the bastion of organic chemistry...

in the sgamfh for alternative or superior
drugs for the treatment of various diseases.”

Arthur Kornberg
: ' 1 'r‘; Biochemistry 1987, 26, 6888-6891

eliezer © 2010



Diapositivo 16

EJB1
Kornberg definiu as bases da interdisciplinaridade das ciéncias dos farmacos quando antecipou a necessidade de aproximar-se a
Quimica e a Biologia.
Eliezer J Barreiro; 27/08/2010
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Ag moléculag pioneiras...
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H,N Ass_
As NH,
HO arsrfenafina penicilina
CyoH31As,N30¢ C16H15N,045
N
morfina 5 _N\><
Cy7H1gNO; 0/ %’ CH3
Henry How CO,H
1853 — Un. Glasgow Paul Ehrlich Alexear;gﬁ Eslgmmg
1854-1915 -
. Nobel 1908 Nobel 1945
Sir Robert Robinson
1886-1975
?: Nobel 1947
- . iO(E eliezer © 2010
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Cronologia da descoberta de farmacos

AAS *_ 1889 1986 » ciprofloxacina fluoxetina
o 1923 1987 _ zidovudina lovastatina
barbituricos < 1988 > )
1934 , cetirizina, enalapril
cloroquina < » 1989 ,. ozagrel mifepristona
sulfonamidas
- 1942 1990 » salmeterol, amlodipina - ‘
penicilina < 1991 ) ) -;-;_]
nitrofurano 1952 1995 > alplﬁem, :oaroxetlna {%_J
progesterona «—1293 1993 > paciitaxel = ==
talidomida 1954 » tacrina, fanciclovir
. 1958 1994 . irinotecan, pimobendano
haloperidol < >
verapamil «—1962 11%%56 » indinavir, losartano
indometacina 196 1997 > docetaxel, atorvastatina
1964 » zafirlukast, montelukast
propranolol 1998 e . h .
1968 » infliximabe sildenafila efavirenz
salbutamol 1999 . i .-
i 1970 » celecoxibe orlistate oseltamivir
prostaglandinas « 2000
L 1970 » galantamina rofecoxibe
oxamniquina « 2001 » imatinibe rosiglitazona
cimetidina nifedipina 1973 2002 :
< 1976 » voriconazola, etoricoxibe
atenolol o 2003 » gefitinibide, aripiprazola
i 1977
captopril ¢ 2004 , rosuvastatina, rofecoxibe
i 1978
tamoxifeno 1670 2005 , Pregabalina, Caduet®
praziquantel 4 2006 » risperidona, erlotinibe —
oxicams +—1320 2007 o ) Letairis
o _ _ 1981 » maraviroc*, ambrisentam ambrisentan
ranitidina aciclovir 2008 > etravirina
1985 2009

A

mefloquina misoprostol »> pitavastatina

eliezer © 2010
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Strychnos nux vomica
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quinina marfina

Alcaldides = alcalinos = bases nitrogenadas naturais
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Uma descoberta...

M. E. Wall,,
“Chronicles of Drug Discovery”’,
D. Lednicer, vol.3, ACS, 1993,

pp- 327-348

Paclitaxel 0

M. C. Wani et al., J. Am. Chem. Soc. 1971, 93, 2325

Taxol

sl he Mory
of Taxol

ITERNIATIONAL WEEHLY JOURNAL OF SCIENCE

NATURE AND POLITICS
IN THE PURSUIT OF AN
ANTI-CANCER DRUG

Total synthesis of taxol

Structura of light-harvasting complex Il
Mechanisms of general ansesthesia

4
RM Mohammad, J. Nat. Prod. 2008, 71, 492 i

JORDAN GOODMAN
VIVIEN WALSH

eliezer © 2010



Drugs
from the Se a
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N. Fusetani
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Ara-C AZT
Novo Farmaco anti-cancer

Derivado tetraidroquinolinico OCH,4
100 vezes mais ativo que Taxolj\
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N Cancer
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Produtos Naturais Marinhos em Ensaios Clinicos

Composto Organismo Fase Doenca

KRN7000 Porifera | cancer
IPL-567 Porifera | inflamacao

methopetrosin Celenterata P inflamacao
GST-21 __ “heniertea. ".f I “,.F < Alzheimer,

Dolastatlna 10 molus% W f"*_H : cang;n, f"“' el
. - u} ,.ii'Lu::,q_" ey ,_,-

. LU 10379_3 S molusco cancer

. molusco 111
Briostatina Briozoa | | cancer
Didemnina B Urocordarta” 1II cancer
Ecteinascidina - Urocordata===TI cancer

Esqualamina Cordata I cancer
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" DRUG DISCOVERY

Drug development from marine

natural products
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Tadeusz F. Molinski*, Doralyn S. Dalisay*, Sarah L. Lievens** and Jonel P Saludes**

Abstract | Drug discovery from marine natural products has enjoyed a renaissance in the
past few years. Ziconotide (Prialt; Elan Pharmaceuticals), a peptide originally discovered in
a tropical cone snail, was the first marine-derived compound to be approved in the United
States in December 2004 for the treatment of pain. Then, in October 2007, trabectedin
(Yondelis; PharmaMar) became the first marine anticancer drug to be approved in the
European Union. Here, we review the history of drug discovery from marine natural products,
and by describing selected examples, we examine the factors that contribute to new
discoveries and the difficulties associated with translating marine-derived compounds into
clinical trials. Providing am outlook into the future, we also examine the advances that may

further expand the promise of drugs from the sea.

Nat. Rev. Drug Discov. 2009, 8, 69

eliezer © 2010



Processo de descoberta de novos hits-naturais

Bioativa
‘ amostra 3
' \ Extrato
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Novos farmacos lancados por ano / 1994 - 2007

~ ~ sildenafila S
Inovacoes terapeuticas e

ca. 30 novos farmacos langados / ano

. O 1994
. . vorinostat e / m 1995
/()Ildﬁ ZICOﬂOtIdO* ’_' ’
f / / O 1996
99 27 atorvastatina | O 1997
Iosartana 36
19 '\ m 19938
............ 0 1999
38 m 2000
24 l 2001
/ indinavir | O <Y1
adalimumab * S m 2002
SNos== | § 2003
33 39 :”‘ 0O 2004
o ’/I 25 O 2005
aripripazola e 35
montelucaste m 2006
I / l m 2007
imatinibe esomeprazola ceIeCOX|be
. Letairis

Labastu o Sitaroda Sebsanins Bodins eliezer © 2010
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OH ¥ The Nobel Prize in Chemistry 1902

2 Emil Fischer
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Z 1852-1919 e

\ Teoria da chave-fechadura
/¢ ), Complementaridade
molecular
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molecular
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Interacao farmaco-receptor
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s 0 paradigma de Fischer
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CONCEPT & .
& baseado no sitio de
Emil Fischer ) reconhecimento
. 1852-1919 Planejamento
1902 racional
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. Robin Ganellin gives baseado no ligante
his views on medicinal analoago-ativo
chemistry and drug A abordaﬁem / 9
discovery =
Interview by Stephen L. Carnay
‘ Mgl Cremsiry, Universty Collga London
As.l.w C. Robin Ganellin, Drug Discovery Today 2004, 9, 158
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