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baseada na quimica, também envolvendo
aspectos e conceitos de ciéncias bioldgicas,
medicas e farmacéuticas. Esta voltada para a

Applied invencao, descoberta, desenho, identificacao e
Chemistry

Pure and

preparacao de compostos bioativos, ao estudo
do seu metabolismo, a interpretacao molecular
ﬂ de seu modo de acdo e a construcao de
relagoes entre a estrutura quimica e a atividade
biologica apresentada.
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Quimica
Farmaceutica

Medicinal

Os pioneiro>




Ernest Fourneau
1872-1949

1911- Laboratoire de Chimie Thérapeutique

Institut Pasteur (Emile Roux) . <

1911-1944 - ]. Tréfouél, Th. Trefouél,

G. Benoit, D. Bovet, F. Nitti Prémio Nobel de

Prontosil rubrum Fisiologia/Medicina
(sulfonamidas) 1957

Curare: SAR Daniel Bovet e
1907-1992

J-P Fourneau, « Ernest Fourneau foundateur de la Chimie Pharmaceutique
francaise », Revue de I Histoire de la Pharmacie, t. XXXIV, n® 275, 335-355




Quimica

Prof. Alfred Burger

| (1904-2000)
E University of Virginia

EUA

.‘}\ { Alfred Burger

1904-2000

BURGER’S
Medicinal
Q Chemistry

“Dr ug
DISLO\ (i

1958 — cria o Journal of the Medicinal and Pharmaceutical Eﬂlﬂ:’ﬂ

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
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A evolucao cronologica da

Quimica Farmaceutica Medicinal

Quimica

Computacional

Farmacologia

Celecoxihe

Sildenafila

Tecnologias
Emergentes

Nanofecnologia
Genomici
Proteomica







e Robert Koch Paul Ehrlich Gerar Domagk
mil Kischer 1843-1910 1854-1915 1895-1964

1852-1919

1905

Selman Waksman
P. Ehrlich, Chemotherapeutics: scientific principles,

methods and results. Lancet 1913, 2, 445 1888-1973

Onemolecule, one-target paradign

“La vie empeche
la vie”




Sir H. W. Florey
1898-1968

E. B. Chain
1906-1979

Slr A. Flemlng
1881-1955

AMPICILINA |
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G “for their discoveries of important principles for drug treatment"

George Hitchings (1906 - 1998) and Gertrude Elion (1218 - 1999)

1988 — James W. Black 1 988

(1924-2009)

Inter-alia: Propranolol, gi , azatiopring,

alopurinol, trimetoprim, aciclovir (AZT)




Os farmacos
e 0 Nobel !

- 1982 —J. R. Vane
1982 —B. I. Samuelsson
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JAMES D. WATSON HO
K | C6H806
D N 1937 — Vit C

THE SECRET OF LIFE

¢ 160 pesquisadores

ganharam o Prémio
Nobel de Quimica
desde 1901

1937 — W. N. Haworth
1937 —A. von Szent-Gyorgyi
1954 & 1962 — L. C. Pauling
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Nobel Prize, 1959

“for their discovery of the mechanisms in the
biological synthesis of RNA and DNA”
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“We have the paradox of the two cultures,

chemistry .na biology,

growing further apart even as they

rg

discover more common ground....

Pharmaceutical chemistry was until

recently the bastion of organic chemistry...

in the sgaveh for alternative or superior

drugs for the treatment of various diseases.”

| BIOCHEMISTRY

Arthur Kornberg

: Biochemistry 1987, 26, 6888
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. as muletulas pioneiras...

N~
1804 1897 ﬁj Bayer
CO,H mi“w ‘ a&L
O ‘ < < 1929
penicilina
HO O AAS ELBERFELD CO.  NEW YORK. C16H18N204S
morfina CoMeOs H
Cy7H19NO; Felix Hoffman N\ S CH;
. . 1868- 1946 |
Friedrich W. A. Serturner \><
1783- 1841 * O F "~ Tom
: coH
Alexander Fleming
Henry How 1881-1955
Nobel 1945

1853 — Un. Glasgow

Aectyialicylic Aeid

Sir Robert Robinson =
1886-1975 X
NObel 1947 HhrayefCongress eliezer © 2010
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artemisinina m%«‘*[ 4 ‘ . W W

Pioglitazone
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H3yC OCH; CH; CH; a e na

canhorbol uzed to 3

tO LEPI&EJ‘I‘[].‘I‘I.E used 1o stz d

iant of rapamycin that, by chemical m odif¥faton, gained t'h.e a'b]].lt_',,r T cuntrul pru}:unal
a.ud animals; , a probe of the nutrient-rezponse cignaling network and of the provein: FRAP;
it of trap oxing, used to discover HDACL,

5. L. Schreiber, C&EM 2003, 5103 de margo) 5l. eliezer © 2010




Hipocrates , 460377 AC

130-200 DC

Galeno 4

1493-1541

Paracelsus

1755-1809

Fourcroy «
1753

C. Lineu «
1783-1841

F.W. Setlrner «
Galeno

113-200 i
Pierre J. Pelletier ,1788-1842

Frangois Magendie < 1783-1855

!ﬂ r? Claude Bernard 1813-1878

A

Louis Pasteur  1822-1895
Charles F. Gerhardt 1853
Hermann Kolbe 1874
Felix Hoffmann . 1368-1946
cocaina 1990
AAS 1899
1900

pilocarpina *
digitalicos <« 1905

Corbic e

produtos naturais

1925 . . PP bl
> morfina ) @
1941 . . atin o
> penicilina, cloroquina
1945
» relaxantes musculares
1948 -
» Clortetraciclina
1950 » Watson & Crick (DNA)
1951 , esterdides
1953 , reserpina
1964 » zidovudina
1967 . . .
» rifampicina
1970
» NCI (EUA)
1971 . Wall & Wani: Taxus sp.
1975 Wall & Wani:
- Camptotheca sp.
1991 P _ P
> estatinas
1993 ST |
> TaxolR e )ﬁ
2002 , galantamina <~ "1
2007 » epotilonas
2009 » ziconotido
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*~-Quimiodiversidade 8

Colcichina
morfina 1820

1806 terpenos, alcalides,  wsco
esteroides, flavonoides,

gnanas, ligninas, rdides, "™°

polcetideos, quinonas,

cumarings oy O

H3C® /

=2

Emetina
1817




O decano dos farmacos

aglicona ou f\

qgenina

cardencldo bufoedienalido

- - -;—--

L. - U GI|c03|deos Cardiotonicos

Sistema A/B-cis; B/C-trans; C/D-cis

Sistema A/B-trans; B/C-trans; C/D-trans
CHa

progesterona

CH;
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diosgenina

iy

CH;

P‘hf.-a: nnnh
-

progesterona

Laboratorios Syntex SA

CH;
Jon l;l!. i EJ,_
\merican ¢ .
Chemical T L -
Society -
A Rubssell Marker{GREE:
il D/oscorea mexicana Scheidw

RE Marker, Sterols. CXIIl. Sapogenins. XLIIl. The conversion of
the sapogenins to pregnenolones"”. J. Am. Chem. Soc., 62
3350-3352 (1940); P Lehmann, A Bolivar, R Quintero,
Russell E. Marker - Pioneer of the Mexican steroid industry,

J. Chem. Ed., 50, 195-9 (1973).

Carl Djerassi
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@ Institute Pasteur !
‘ Claude Bernard (1851)

1947 - Daniel Bovet
Institute Pasteur, FR/
Inst. Superior de Saude
Roma, IT
Prémio Nobel 1957

Ch@odendron tomentosum

Loganiaceae
' (urari)

d-tubocurarina

o
Yf tg Estrutura: King, 1935




HsC
\ﬁ CH;
P ®/
HeC™ | N\
CH, | ~cHs
CH,

hexametbnio
(2.5)

(+)-tubocurarina
(2.4)

O )\ pancurénio
succinilcolina o CH, {(2.7)

(2.6)

Uma classe terapéutica inovadora
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Cinchaeng officinalis

CHEMICAL

L Tgi Pl g N e

quinina marfina

Alcaloides = alcalinos = bases nitrogenadas naturais

CH,
CH, r
N CH,
HN)\/\/ b ol N 4 o] CH
H2”@j e T
0
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fe Quimioterapia do

Cancer
~ Produtos naturais

Protétipos _ﬁé&mﬁs
Inovagde terapéutica
L T N
Quimiodiversidade




Produtos naturais anti-cancer

Cancer

FArmacos
Anti-cancer microorganismos
Origem |
Doxorubicina
plantas : Dactomicina
Bleomicina
Vincristina -
Paclitaxel
Podofilotoxina
Camptotecina Topoisomerase | & I
a-Tubulina
Docetaxel DNA
Irinotecan Tirosina quinase
Etoposido PKC
COX
sintéticos
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The Story
0l Taaxol

A
~ NATURE AND POLITICS

IN{THE PURSUIT OF AN
ANTI-CANCER DRUG
4 < | iy~

*JORDAN GOODMAN

;/IV@N ‘WALSH
Paclitaxel
: TAXOI
Taxol R M. E. Wall,, Science and
“Chronicles of Drug Discovery”, Applications
" M. C. Wani et al., J. Am. Chem. Soc. 1971, 93, 2325 D. Lednicer, vol.3, ACS, 1993, N
pp- 327-348 : Masthes Saffren

'[ -

Res. Triangle Park, 1967

-
& .y 7
m\_t‘

ML, &, Wall & I\/l, C. Wani
D 1996 - National Cancer Institute
— Award of Recognition

Taxus bacatta liezer © 2010
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Molécula A
cselvagem” Cancer

Camptothecin

alcaloide
quinolinico de biossintese mista

acumlhaz‘a\

Wall, ME & Wani, MC “Camptothecin: Discove to Clinic’
Annals of the New York Academy of Sciences 1996, 803, 1

Wall, ME, MC Wani, CE Cook, KH Palmer, AT McPhail, GA Sim, “Plant antitumor
agents. 1. The isolation and structure of camptothecin, a novel alkaloidal leukemia
and tumor inhibitor from Camptotheca acuminata” J. Am. Chem. Soc.1966, 88, 3888.
Molécula

“domesticada”

14

- N

NDC 0009-7529-01 5 mlL Vial

HCI .3H,0

Warnlg
only—mus bdl dbf use.

B Pharmacia&Upjohn . N
O irinotecan

topotecan
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Cancer

(2007 - Primeiro membro da classe dos
macrociclos de 16 membros (epotilonas) a ser
aprovado pelo FDA paratratamento do cancer
metastatico de mama, atuando como inibidor

Lde microtdbulos

-

Analogo semi-sintético

Epotilona A R=H
EpotilonaB R=CHs

Ixabepilona

R IXEMPRA"
Ixempra ﬂ)iahh_e_yil(m;}tﬁ mg

BmMS, Out. 2007

(s NOVARTIS e

Namre
REVIEWS

Epotilona D
P % Via fermentativa bacteriana,

) : - : : s s @tivo em células taxano-R
A Conlin, M Fornier, C Hudiis, S Kar, P. Kirkpatrick, Company

Nat. Rev. Drug Discov. 2007, 6, 953
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3 3 HO N ’
1971 - Isolada de corais marinhos B HON T _"OH
do gen. Palythoa 2 e e
° o Lrg TR, OH!-'.J-'
1982 - vasoconstricao intensa gl LRI
1983 -estrutura elucidada
1989 -sintese total estereosseletiva Palitoxina
C1291—1227N3()54
PM 2684.20

= ¢ ;

= -

OH -
.__‘,t..

64 centros assimétricos
8 ligacoes duplas
42 grupos hidroxilas

264 jsomeros

eliezer © 2010




Ara-C

Novo Farmaco anti-cancer

Derivado tetraidroquinolinico

100 vezes mais ativo que Taxol {

A

Yondelis™

(trabectedina)
H,CO

E

HU

\!'=D Ecteinasceidina

ET-743

Cancer
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