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Instrumentos essenciais
a atencao farmacéutica,
eficiente e segura, sendo,
portanto, imprescindiveis nas
politicas de saude, promovendo a

inclusao social e a cidadania.
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Definicao: Quimica

estuda os fatores moleculares relacionados ao

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

alem das propriedades que governam sua

absorcado, distribuicado,

Quimica 0iapolismo, eliminacdo (ADME)

e toxicidade.

Eur. J. Med. Chem., 31, 747 (1996)
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O bergo da Quimica Medlcmal

Stovarsol ;

I-_ 3 !

CAS 97-44-9

OH

OkAS\OH

H;C N Instltut Pasteur (1887)
Ernest Fourneau H

1872-1949 OH

1911- Laboratoire de Chimie Thérapeutique

Institut Pasteur (Emile Roux)

1911-1944 - Jacques Tréfouél (1897-1977)
Théreze Tréfouél (1892-1978)
Germaine Benoit (1901-1983)

Federlco Nitti (1903-1947)

Prémio Nobel de
Fisiologia/Medicina
1957

Daniel Bovet .
1907-1992 * Sulfonamidas,
*Farmacéutico suico anti-histaminicos.
Doutor A.c. UFRJ Curare: SAR
" T P Fourneau, « Ernest Fourneau foundateur de la Chimie Pharmaceutique

- I’ francaise », Revue de I'Histoire de la Pharmacie, t. XXXIV, n° 275, 335-355 eliezer © 2011



Quimica

Prof. Alfred Burger

(1904-2000)
University of Virginia
EUA
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j Alfred Burger
+§~ 1904-2000

1929 — Emigra para EUA (SW)

University of Virginia

1952 — Professor of Medicinal Chemistry

BURGER’S
Fo—— Medicinal

1953 - Pasteur Medal by the Pasteur Institute in Paris Medicinal § o Chemistry
Chemistry “Drug

Discovery

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

i

ie° 1979 — Congresso Brasileiro de Farmacologia, Sao Paulo, SP
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Os farmacos N

Alexander Fleming
1881-1955

= 196 pesquisadores

ganharam o Prémio

Nobel de Medicina
(1901-2010)

-::-.: J http://nobelprize.org
| € 1945
Howard W. Florey Ernest B. Chain
| 1898-1968 1906-1979
éR\SSOIo@)
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Os farmacos
e 0 Nobel !
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John R. Vane
0] (1927-2004)

Sune K. Brgstrtim

(1916-2004) i
Bengt 1. Samuelsson o)
1934-

(=)H (193 J\

~ s\““E/\/\COZH O

\ S C,H;0,

OH Acido acetil salicilico

Lasseid Prostaglandina F,,, 10 de agosto de 1897

eliezer © 2011



The Two Cultures: Chemistry and Biology |

Arthur Kornberg
FX Department of Biochemistry, Stanford University, Stanford, California 94305
h b = Received July 14, 1987
Arthur Kornberg ¢« . . . .
1918-2007 Much of life can be understood in rational terms if

expressed in the language of chemistry... the

historical roots of Chemis tl‘ 2 and bi OI Og!

are intertwined in many places...

ge=" Pharmaceutical chemistry was until

recently the bastion of organic chemistry...
in the search for alternative or superior

drugs for the treatment of various diseases...”

A. Kornberg, Science and medicine at the

millennium, Braz J Med Biol Res, 1997, %‘ ‘ | Biochemistry 19879 269 6888-6891

30, 1379 r .
AAAS “ Quimica
eliezer © 2011




Diapositivo 9

EJB6
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; 04/03/2010
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A importancia da
interdisciplinaridade
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O fisico Crik & bidlogo Watson

The Nobel Prize in Physiology or Medicine 1962

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

JAMES D. WATSON

Fio i

O biofisico Maurice Hugh Frederick Wilkins

in b Sk e s i eliezer © 2011
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@l Preclinical studies Quimica ’%
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Hessarch team formed Movel chemicals Chemicals testad for Formulation, stability Company files

and objectives sst synthesized efficacy and safety in scak-up synthesis, Imvestigational New
test tubes and animals. chmonic safety in animals Drug (IND) application
Results used to choose with FOA
drug candidate,

O processo de desenvolwmento l
de novos farmacos :

Clinical studies

ANVISA

A
— — = — T «—

Crug is approved FOA reviens NDA Company files Mew Phese [l large clincal Phase I; studies Phass | studies
for marketing Urug Application (NCA) triaks in many patients In patients (efficacy) in healthy humans
(toleration]

Al 7 1A Lombacgino & TA Lowe IIT Natue: Rev. Dz Dise. 2004, 3,853

eliezer © 2011
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0desemvobimento defimacos.,

* Science 2000, 287, 1951 (J.Uppenbrink, J.Mervis)
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Os farmacos best-seller em 2010*

F
o Clopidogrel (BMS, 2011)
S{-“I"E'tldl':‘ on @ O _OCH,
o 0
. C25H37NO4 < Cl S
fluticazona

salmeterol
C,6H33F305S

. CSEN-— (GSK, 2012)

Ci6H16CINO,S

S (CrestorR AZ)
Etanercept

{EnbrelR, biofarmaco)

Infliximab (
(RemicadeR, biofarmaco)
e Qlanzapina N
(ZyprexaR,Ely Lilly) -
. Adalimumab @\s C17H19N305S d

(Humira® Abbott)
25 ¢ Quetiapina (AZ, 2012)">°CTePrazO Bl

L C33H35FN, 05
| i y L Atorvastatina
&m io (8,7%) * R Mullin, C&EN 2010 (06/12) 14-21 (Pfizer; 06/2011)
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Sobre a quimiodiversidade dos farmacos :®
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CH; C25H37NOy4 OOt
D
C16H16CINO,S

1 Sao moleculas mas muito valiosas
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@ JANSSEN-CILAG N —0
)EE\/ pravastatina

& merck| simvastatina |
Phior M risperidona US$ 2,6 bi

US$ 5,6 bi

US$ 5,0 bi US$ 4’3 bi OH Dalichi-Sankyo
1 H
Ci F N o] N CH;

A~ -Cl <~ _N 3

| H3c CH3 AstraZeneca
N HsCO metropolol

© US$ 1,9 bi
) ,N—CH3
FV ) H3C Cl |/\N/\/OVC02H

HN zolpidem ‘ N \)

CH3 US$ 2,3 bi CHj

CH;

CHj3
sertralina Ill Z CH;

US$ 3,7 bi
cetirizina terbinafina
US$ 1,5 bi US$ 1,3 bi
r\{ ondansetron '

e
CH; US$ 1,8 bi QJ
Labastu -..,-hmm.s.m!g @ eliezer © 2101
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Editorial overview
Alan Cuthbert
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Os farmacos inovadores estao mais raros...

60

53 &3 New molecular entities
&> Biologics license applications

50
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1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

A. Mullard, 2010 FDA drug approvals, Nature Rev. Drug Discov. 2011, 10, 82

...aS inovagoes ja nao sao assim tao inovadoras !

A IF encontra-se na era Pharmal.0 =y Pharma 2.0
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http://psychology.ucdavis.edu/simonton/
“discoveries and inventions become virtually

CREATIVITY IN inevitable (1) as prerequisite kinds of knowledge
SC I EN C E accumulate in man’s cultural store; (2) as the
attention of a sufficient number of investigators
is focused on a problem - by emerging social

needs, or by developments internal to the particular
science, or by both”

Robert K. Merton (1961)

Dean Keith Simonton The role of genius in scientific advance. New Scientist, 12, 306-308
Un California, Davis

2004

A economia do conhecimento

eliezer © 2011




120 .6 \\\
Allocation of the 252 new drugs approved by the U5 Food and Drug Administration between 1998 and 2007.

UFR)

NAre
REVIEWS
100 <

DRUG DMSCOVERY

2> ynjversidade

80+ &14

_ — 0 .
“ . universidade The author identifies the inventors of 252 nev
—

drugs approved by the US FDA from 1998 to
77

. 2007 and their places of work, and classifies
< \ these drugs according to innovativeness
. 8

Mumbsr of whole drug equivalents

453 23.0 22.8 5.5

20 24 05 214 37
210 23 19 0.5 7.4

131 11
14 04
Bl 2 ' 32 T — R
: I
: 2.5 10
United Japan LK Germary Switzerlnd Frarce Other Carada and Crthers
States Europ=an Australia

B Large phamaceutical compary 0 University -discovered, transferred to pharmaceutical compary B Biotechnology company; or university-discovered,
O small phamaceutical company £ University-discovered, transferred to biotechnology company transferred to bictechnology compary in the

in a different regicn same region
' ®
&s.‘. R Kneller, Nature Rev. Drug Discov. 2010, 9, 867

eliezer © .



, aria, ilha do Fundao,
|o de Janeiro, RJ

Criado em 19/04/1994 IL.aboratorio de Avallacao e Sintese de Substanc1as Bioativas

Modelagem
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Novos Compostos-Prototipos Descobertos no LASSBio

Biochem. Eng. J., 21, 103 (2004) 0
Bioorg. Med. Chem. Lett, 15, 1169 (2005) L ASSB10.881
Applied Biochem. Biotechnol., 121, 117 (2005)
Eur. J. Pharmacol., 511, 219 (2005)
INPI # 0401660-2 de 09/04/2004

INPI # 38201866 de 29/04/1999

LA3SBie-71S

CysHy M WX

C1sH1oN2055 SPTO Patent # 7.091.238

August 15, 2006
INPI # 0303465-8 de 05/09/2003

] . Pharmacol. E . Th ., 299, 558 (2001
Braz. J. Biol. Med. Res., 36, 625 (2003) ! Br. JCOPhammxpeI;OI ‘i;ip 603 (2001)( )
- J. ) ’

Bioorg. Med. Chem., 11, 4807 (2003) Br. J. Pharmacol., 135, 293 (2002)
J. Pharm..Biomed. Anal., 33, 1127 (2003) Quim. Nova, 25, 1172 (2002)

. _aS‘S)““Spe“clt‘igIVI:tf; ; 9::)9 5(321(;(-);20 2005) Eur. J. Pharmacol., 470, 79 (2003)
o > ’ INPI # 0403363-9 de 20/08/2004
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Biodisponibilidade F2sePré-Clinica or3c6l0gia Clinica

Qualificacio de pessoal técnico, técnico-cientifico e cientifico (graduado e pés-graduado) [ Universidade-Empresa / sigilo & chfldenclalldade

Composto Prototipo
Eleicdo .7 Descoberta @ .—ADMET* —QGLPQ— Ensaios Clinicos ——@
____________________________________________________________________________________ ap
A?':g Estratégias de Fﬂrmﬂ‘iﬂ]ﬂglﬂ Viade Toxicidade aguda
R Planejamento . Bi.ﬂen%aials Administfagﬁc Toxicidade c.rﬁnis.:a Fasel | Ease? | E3s63 | Fased
Molecular invitrofin vivo| Metabolismo | Scale-Up primario
patologia Quimica medicinal | Bioguimica *ADMET = Absorcdo; Distribuicdo; Metabolismo; Eliminacdo; Toxicidade.

Estrutura do biorreceptor
(3D cristalina / solucdo)

Protecdo

Validagao do
conceito
terapéutico

Alvo
terapéutico

patentaria

Propriedade intelectual

interdisciplinar

.Cadela da inovacgo

em Farmacos

e Medicamentos

N
inct

Imstitutos nacinnais
de Cidncia & ieennlogla

Métodos analiticos quantitativos

Rota sintética escalonada

Scale-up secundario

Informatizacdo do processo

Praticas de producao

Metodos analiticos qualitativos

Métodos bioguimicos

Normas regulatorias

Fabricacdo

Desenvolvimento farmacotécnico

d N D / 4 1 9

Licenciamento

Comercializacdo
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INCT de Farmacos e
Medicamentos
INCT-INOFAR

Rcnvpg  Proc. CNPq 573.564/2008-6/
FAPERJ E-26/170.020/2008

Instituto MNacional de Ciéncia e Tecn vlogia
de Farmacos e Medicamentos e
. =

L .F""f'[_'# ¥ wwnwinct-inofar.cos_ ufr).br

. Coordenador Vice-Coordenador
Eliezer J. Barreiro Fernando Q. Cunha

. UFR] USP
. UFR] Assmo

Universidade Federal dosRiodE Janeito

; ; . INTITUICAO SEDE
CASSBio
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= Missdo do INCT-INOFAR

® Organizar as competenaas cientificas nacionais em rede de
pesquisa em farmacos e medicamentos;

m Estudar projetos de inovacao radical em farmacos ;

® Contribuir para a inovagao incremental em farmacos;

® Estudar rotas de sintese total de novos farmacos geneéricos,
intermediarios avan¢ados e estratégicos;

® Contribuir para a formacao qualificada e continuada de pessoal,
especialmente em quimica medicinal e farmacologia;

m |[dentificar e definir solucdes para os eventuais gargalos na
cadeia de inovacao em farmacos;

® Promover acoes de aproximacao entre ICT’s e empresas do
setor, visando a transferéncia da tecnologia desenvolvida;

m Zelar e proteger o conhecimento novo de valia, acumulado;

® Promover e divulgar as ciéncias dos farmacos e medicamentos;

! Contribuir para o uso seguro e racional dos medicamentos.

....... prcsptrepthy teltie s eliezer © 2011
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Areas de interesse Projeto Avancado
Research Interest |n0va§250 Rad|ca|

# Inflamacao
# Asma

:gﬁ; m Descoberta e ensaio pre-clinico de

% Sistema cardiovascular novo candidato a farmaco
4 Quimioterapia do cancer anti-asmatico

& antiparasitaria (LASSBio-596)
Profa. Patricia M. R. Rocco & Profa. Lidia Moreira Lima

Instituto de Biofisica Carlos Chagas Filho & LASSBio —
Universidade Federal do Rio de Janeiro
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Estudo de rotas de sintese,

primarios de menor custo,
e novos farmacos genéricos
de interesse para o SUS e

empresas:

Estatina & Tinibe.

4

& Prof. Angelo da Cunha Pinto
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Corcovado mountgin with the statue of Cristo Redentor
one of the new, seven wonders of the world.




