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Definicao: Quimica

estuda os fatores moleculares relacionados ao

modo de acao dos farmacos,
incluindo a compreensdo da relacao
entre a estrutura quimica e a atividade (SAR),

alem das propriedades que governam sua

absorcao, distribuicdo,

Quimica metabolismo, eliminacdo (ADME)

e toxicidade.

Eur. J. Med. Chem., 31, 747 (1996)
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Ernest Fourneau OH

1872-1949

1911- Laboratoire de Chimie Thérapeutique || {8

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
francaise », Revue de I Histoire de la Pharmacie, t. XXXIV, n° 275, 335-355 cliczer © 2010




Quimica

Prof. Alfred Burger

(1904-2000)
. University of Virginia
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N\ 1904-2000

B URGER’S Sixth Edition
Medicinal gw'de i the
Q,Chemistry
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Drug

Discovery of Do Dhesign
Doneld ) Abrsham

M
Bl ol
h Medicinal

1958 — cria o Journal of the Medicinal and Pharmaceutical : Chemistry
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
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Os farmacos
e 0 Nobel!

Emil Fischer Robert Koch
1852-1919 1843-1910

1902 1905

http://nobelprize.org/n
obel_prizes/medicine/la
ureates/1905/koch-
bio.html

http://nobelprize.org/no
bel_prizes/chemistry/laur
eates/1902/fischer-
bio.html

Paul Ehrlich
1854-1915

P. Ehrlich, Chemotherapeutics: scientific principles,

1908 methods and results. Lancet 1913, 2, 445
http://nobelprize.org/nobel_priz

es/medicine/laureates/1908/ehr
st b ettt lich-bio.html
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Alexander Fleming
1881-1955

http://nobelprize.org/nobel
_prizes/medicine/laureates
/1945/fleming-bio.html

196 pesquisadores

ganharam o Prémio

Nobel de Medicina
(1901-2010)

% : http://nobelprize.org
‘ 1945 Ernest B. Chain
Howard W. Florey 1906-1979
1 898- 1 968 http://nobelprize.org/nobel_pri
zes/medicine/laureates/1945/c

http://nobelprize.org/nobel_prizes/medi hain-bio.htm|

cine/laureates/1945/florey-bio.html



Os farmacos
e 0 Nobel!
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John R. Vane
(1927-2004)

http://nobelprize.org/nobel

0 H _prizes/medicine/laureates
/1982/vane-autobio.html

Sune K. Bergstrﬁm 0

(1916-2004)  Bengt I. Samuelsson
http://nobelprize.org/nobel_p (1934_

rizes/medicine/laureates/1982

/bergstrom-autobio.html http://nobelprize.org/nobel_pr

izes/medicine/laureates/1982/ o C H3

samuelsson-autobio.html
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Premio Nobel, 1959

The Two Cultures: Chemistry and Biﬂlﬂg}’l

-

<P Arthur Kornberg

E Department of Biochemistry, Stanford University, Stanford, California 94305
> Received July 14, 1987

“Much of life can be understood in rational terms if

Arthur Kornberg
1918-2007

historical roots of chemistr Y and biOlog %

are intertwined in many places...

gau-ﬁ Pharmaceutical chemistry was until
recently the bastion of organic chemistry...

in the search for alternative or superior

drugs for the treatment of various diseases...”

1CTOV

A. Kornberg, Science and medicine at the

millennium, Braz J Med Biol Res, 1997, 30,
1379

’ Biochemistry 1987, 26, 6888-6891

Quimica

eliezer © 2010
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EJB3
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; 4/3/2010



The American Chemical Society, Division of Medicinal Chemistry

Vision Statement and Strategic Initiatives

Elevid& support and advocate education in medicinal chemistry.

Be a strong advocate for

interdisciplinary, cutting edge research as reflected in our programming, policy and
global outreach.

* Symposia that provide medicinal chemists with advances in the basic understanding of

Increase collaboration with international societies to become more global in outlook.

Enhance national meeting content to provide a forum for people who work in related areas
to meet and interact.

Sponsaor or organize a newly emerging therapeutic target conference.

Enhance communication by targeting:
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C17H1NO; Felix Hoffman N S, CH;
oo ; 1868- 1946 |
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Alexander Fleming
Henry How 1881-1955
1853 — Un. Glasgow Nobel 1945
. . v
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0 paradigma de

Locicd KEY 75
CONCEPT 4{? L
& baseado no sitio de

Emil Fischer reconhecimento
1852-1919 Planejamento
racional
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baseado no ligante

' Robin Ganellin gives r g
his views on medicinal / analogo-ativo

chemistry and drug A ab Ol"da gem

discovery

Interview by Stephen L. Carnay

C. Robin Ganedlin, FRS, Smith King & French Profess
Madicinal Chamistry, Universty Coliaga London

C. Robin Ganellin, Drug Discovery Today 2004, 9, 158
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UFR

Journal of

Medicinal Chemistry

Subscriber access provided by UNIV FED DO RO DE JANEIRO UFRJ

Perspective

The Protein Data Bank (PDB), Its Related Services and Software
Tools as Key Components for In Silico Guided Drug Discovery
Johannes Kirchmair, Patrick Markt, Simona Distinto, Daniela Schuster,

Gudrun M. Spitzer, Klaus R. Liedl, Thierry Langer, and Gerhard Wolber
J. Med. Chemn., 2008, 51 (22), 7021-7040 + Publication Date (Web): 01 November 2008

lournal of Medicinal Chemistre, 2008 Vol 51 No. 22 7027

Medicinal
Chemistry
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Nivel hierarquico da descricao da complementaridade F-R

Complicadores: — complexo

* Encaixe-induzido 2

N :Confor’rr.lagao bIO?t!Va % conformagao
* Inibicao alostérica/ortostérica

diastereocisomeria
tautomerica

farmaco-biorreceptor

farmacoforica

estereoquimica
dinamica

fatores
conformacionais

estereoquimica

configuragao estatica

isomeria geomeétrica

P.F- P.E.

grupos funcionais

Fropriedades Estruturais

bioligante- ligante
composto protétipo

Nivel de
dificuldade

Superior

Intermediario

Elementar



“ligacoes™
de hidrogénio ...
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Inibicao alosterica (>1992)
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fenilpropilpiperidina CCRS5 farmacoéforo
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Fatores estruturais

Corno atua o alcool 7

Né o "o

H-O-H H,C-O-H  H,C-CH,-O-H

metanol etanol

Dose | canais ibnicos = GABA, (7 ? 7 )




Rato Transgénico Humanizado

Humamzed mouse model Homology modeling of rat and

human CYP 2D isoforms and
computacional rationalization
of experimental ligand-binding
specifities, NPE Vermeulen et al/.,
J. Med. Chem. 2003, 46, 74

b DRUG DISCOVERY

W. Xie & R. M. Evans, Drug Discovery
Today 2002, 7, 509-515

P. Erhardt, Medicinal Chemistry in the neyw Millennium. A\Glanceintotheluature A pplAGom a2 284 K05 %
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(Ahu rdagem Fisiolog ica] A,”;,

Sintese organica medicinal

Principio de Price Quimica

Farmacologia

Efeito porta-ao-lado

Quimica

Model A
- Medicinal

Quimica
computacional

Biloensalos

in vive / in vitro

modelagem molecular -




A abordagem

Medificacao
o molecular
hit/ligante
Biorreceptor Bioligante _)_l
T Simplificagdo Desenho
Molecular estrutural
Eleicao do - —
alvo-terapéutico LI
Hibridacao |
Malecular
Abordagem Bioisosterismo
Fisiologica I
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Quimica

‘ Inovacao farmacologica |

— Bioensaios

Andlogo-ativo |

Mowvo

protétipo

t

Prototipo |
atimizado

—%

Série
congenere

Contribuicdes

Auseéncia de
toxicidade

Ensaios
clinicos

Ensaios

farmacofdricas pre-clinicos

validacao precoce do

alvo-terapéutico
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Novos Compostos-Prototipos Descobertos no { i

ANNRI(87
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USPTO Patent # 7.091.238

* August 15, 2006 &
'x‘ 2nd license agreement 5
Y ORD, Un Maryland, B
%, Baltimore, USA .:'
“‘ S ..0
Thienylhydrazon with'digitalis-like properties LANSBI0=396 S R
(positive inotropic effects) 0\\ //0 S ] h {: T ’
August 15, 2006 s /
Publication Number: 07091238 “‘ N :' 4 El
. 4 o
“‘ :: , # My fl
\‘ N K i a e | |"- i
“‘ COZH :: bl
, Sob contrato ¢/ empresa S
'x‘ farmacéutica nacional .."
< 1 ¥
Otimizacao
Otimizacdao Otimizacdao

eliezer © 2010
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Inibidores de
PDE-3

piridazinona

Efeito
inotropico
positivo

imazodana

JA Bristol et al., ] Med Chem 1984, 27, 1099
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.16-9.60 A

benzimidazola

OCH;

pimobendana
5-metil-3(2H)-piridazinona

| Sircar et al., ] Med Chem 1985, 28, 1405
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Similaridade molecular
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LASSBio- 294

LASSBio-286 gf :
7
’ Composto=prototipo /\O
SN X NN

P. C. Lima, L. M. Lima, K. C. M. da Silva, P. H. O. Léda, A. L. P. Miranda, C. A. M. Fraga & E. J. Barreiro, “Synthesis and Non-
addictive Analgesic Activity of Novel N-acylarylhydrazones and Isosters, Derived from Natural Safrole”, Eur. J. Med. Chem., 35, 187

Z2=Z




Sintese do LASSB10-294
ST, 2 O e ¢

b)Zn/ AcOH
0C

M.E.F. Lima & E. J. Barreiro, J. Pharm. Sci. 1992, 81, 1219

o)
NH
A ab NH é;

b, KOH, MeOH

. < N Hi, 2O . <z:©)L CASSBio

EtOH
CHO EtOH, HA (cat.)
EtOH, HA (cat.)

LASSBio-286 ca. 56% overall yield LASSBio-294

, L. M. Lima, K. C. M. da Silva, P. H. O. Léda, A. L. P. Miranda, C. A. M. Fraga & E. J. Barreiro, “Synthesis and Non-
é- : addictive Analgesic Activity of Novel N-acylarylhydrazones and Isosters, Derived from Natural Safrole”, Eur. J. Med. Chem., 35, 187
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Propriedades estruturais

y B
MiS
raios=X

NAH

Z-1SO0mero

LASSBi0-2

M. R. L. Santos, M. G. de Carvalho, R. Braz-Filho, E. J. Barreiro, ""H and '3C of New
Bioactive Isochromanylactylarylhydrazone Derivatives", Magn. Reson. Chem. 1998, 36,

533.

L. F. C. C. Leite, E. J. Barreiro, M. N. Ramos, J. B. P. da Silva, S. L. Galdino & I. R. Pitta,
“Electron Impact Mass Spectrometry of Some 3-[3-(4-aryl)-1,2,4-oxadiazole-5-yl] acyl
arylaldehyde Hydrazone derivatives”, Spectroscopy 2000, 14, 115.




Composto X R 51H
. LASSBio-129 o II B,32
| LASSBlo-294 5 H 8,64
LaSSBio-787 S CH, B.58
E T.ASSRin-78¢ S Br R.35
i LASSBio-700 S NoO, | 881809
. LASSBio-1028 NH H B,28
o] S \
o N >

LASSBio-294

e

Lassaio

Laboratérie de Avalingdio ¢ Sintese de Subslancios Bisotivas

i ——.

611,67

0 8,64

Karabatsos, G.J., et al. (1964) J. Am. Chem. Soc., 86, 3351; Karabatsos, G.J., et al. (1967) Tetrabedron, 24, 3907; ibid (1967) Tetrabedron, 24, 3361.
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Novo Prototipo de Farmaco Cardioativo

LASSSi0-294 ™ =murasiEs aNvanmi

yazodilat 1«10r o NOWOZ &ig ente cardioativo, -

l-f Ny,
L .1 .ndo0- dl | maoﬁhﬂrenermrlco,

¥ i ( I![(( POEENA@ riedades ™

- lL ”?:)ah Tgp{go etoras,
A\|V8Wmal

¥ Estruturalmente 5|mples, S\erfh'oxmfd‘a’d@"é‘g"udﬁ— i

sinteticamente acessivel cito- ou genotoxicidade.
em otimos rendimentos,

através de metodologia ) \ 8
classica, escalonada (1,0 M), /\.-%\J 31 - 1’@3
a partir de produto natural — “’
abundante, acessivel.

“Thienylhydrazon with digitalis-like properties (positive inotropic
effects) - Patente 07091238 (USPTO), 15 de agosto de 2006;
W&ZQQ%Q‘/E’J&’LQ{—H Daisac




GDUS[{’.""IHSSND-?B"_« Pesquisar imagens “oltar aos resultados de imagens

Ver imagem em tamanho grande

o- i"r"ﬁ,-"':is:i‘
<c-:|i:] i 242 x 92 - 2 - gif - wwnw. chermdrug. comd.. SYNTHESIS/STRA1/311236. gif
A imagem pode ter direitos autorais.

“eja abaixo a imagem em: www.chemdrug.com/.../8 0 pgbsengajcujdket. html Remover frame [3
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IEHNEH R - == Tl AT o> B S ENEEE == L-204, LASSBio-294,314021-07-3,C 13- H10-N2-03.5,(E)-N'(Thien-- & ¥ B 8 B
[58E ] L9894 |ASSEID-254 AD-8717,181821-99-8,M-[2,6 DMP-B02, 3-[2-[3-(4-Amidino|

z |, ¥M-872,21024¢ SB-221284,196965-14-7 5-(h
[iLF#H] {E}-MN'-( Thien-2-yimethylene)-1,3-benzodioxole-5-carbohydrazide A : : il

: N EFFEEH
[cAs®iz®]  314021-07-3 BT

[£545] 0 FINCO0145813,8T5187865, Opreal_826548 MLS000122
OD)LN,Nw ZINC00151021 IUPAC Narme: 3-(2-chlorophe
< H ZINC00257502 MLS000716050,BAS 078671
(o] STK138182,ZINCO0302421, IUPAC Name: (3E)-3-[(4-etho
&g ok | C13-H10-N2-03-5 Cpreal_091018,8T031273,  ZIMCO0104509
[5TE] 974 993 FINCO0084075 IUPAC Marme: (2R)-1-(4-rmett
[E# %] LASSEIo (Originatary, University of Mandand (Qriginator) IUPAC Marme: (1R, BR-6-[(2- Opreat_406105
[ A5 CARDIOVASCULAR DRUGS, Cerebrovascular Diseases, sl R

STOCK2S-20570 ZMCO0ZEE ZIMCO0214910
| ZINCO0Z30680 Opreal_042214 CBDWVE_O1

Apgents, Phosphodiesterase Il Inhibitors M.

Treatment of, Heart Failure Therapy, NEUROLOGIC DELUGS, Positive Inotropic
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INCT de Farmacos e Medicamentos

Descobrir novos compostos-prototipos, candidatos a novos farmacos;

Labaoratdeio de Avallacio e Sintese de Substincias Bloativas
www.farmacia.ufrj.br/lassbio

Eucmbasio Kawios Chngos Filtw sbe Ampmis Departamento de Ciéncia
i Pasopuiam dos Estadn dia Bis de Yanstien Conselho Nacional de Desenvolvimento C AP E S e Tecnologia
Cientifico e Tecnoldgico
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Considering the vast size of chemical

space to be explored,* it is not surprising

that experience and intuition are the

characteristics that distinguish the

most successful medicinal chemists.
A. L. Hopkins & A. Polinsky

MMMMMMMMM

e Knowledge and Intelligence in Drug Design,
e Annu. Rept. Med.Chem. 2006, 41, 425,

* Numero de possiveis moléculas com propriedades farmacéuticas ca. 1090
J-L Reymond, R van Deursen, L C Blum, L Ruddigkeit, Med Chem Commun 2010, 1, 30
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...contemporanea!
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Sequenciamento do genoma humano

eliezer © 2010

J. D. Watson & F. H. C. Crick
Nature 1953, 171, 737-738
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Rate of scientific publication versus relative dizeaze burden for key therapeutic areas.
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EJB5
A recente criacdo da PG (M&D) em Farmacologia e Quimica Medicinal ilustra nova perspectiva de horizonte na PG da UFRJ, pois € a primeira

com o perfi desta proposta interdisciplinar na AL.I
Eliezer J. Barreiro; 4/3/2010
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“..Para achar agua ¢ preciso
descer terra adentro,
encharcar-se no lodo.

Mas ha os que preferem

olhar os ceus,

e esperar pelas chuvas...”
Oduvaldo Vianna Filho

e (em “Cumplice da Paixdo”, Dénis de Moraes




AND

INTERNACIONAL
Alq DA OLRMICA

orcovado, uma das sete novas maravilhas do mundo.



