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] “for their discoveries of important principles for drug treatment™
; http://nobelprize.org

1902— EH Fisher 1905-R Koch  1908- P Ehrlich  1945- A Fleming  EB Chain HW Florey

Inter-alia:

AAS
Prostaglandinas
Misoprostol

Inter-alia: @ 189 pesquisadores

(P:TOPt[?;_O'O' ‘ ganharam o Prémio
imetidina -

Aciclovir Nobel de Medicina

desde 1901
1988 - J.W. Black G.B. Elion G.H. Hitchings
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Nobel Prize, 1959

“for their discovery of the mechanisms in the
biological synthesis of RNA and DNA”

“We have the paradox of the two cultures,

chemistry and biology,

: growing further apart even as they
discover more common ground. For the chemists,

the chemistry of biological systems is either too
mundane or too complex...”

Arthur Kornberg

Annual Meeting of AAAS, 1987



http://en.wikipedia.org/wiki/Image:Roger.Kornberg.JPG

Hessarch team formed Nowel chemicals Chemicals testad for Formulation, stability Company files

and ohjectves sst synthesred efficacy and satety in scak-up synthesis, Imsestigational hew
C it test tubes and animals. chmonic safety in animals Drug (IND) application
e al shils Results used to choosa with FOA
dnug candidate,

Clinical studies

ANVISA
e

. O processo da descoberta de l
: novos farmacos :

H =R —

Crug is approved FOA reviens NDA Company files Mew Phese [l large clinical Phase I; studies Phass | studies
for marketing Crug Application (NDA) triaks in many patients in patients (sfficacy) in healthy humans
(toleration)

B | 1A Lombardino & T4 Lowe ITT Maturs Rev. Druz Dise. 2004, 3. 853
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Dor planejamento

(racional).

u1m1ca

...
1
|..
F
F
—
=
i g "

nnnnnnnnnnnn



Ty = W = e e

(o N RN RN R R e

ol Laboratério de Avaliagéo e Sintese de Substancias Bioativas — www.farmacia.ufrj.br/lasshio
LIFRJ

B

F -
Quimica
ne
.5 racionais d€ pla ) \
o .ca Medicina [ |
\ar da Quim X | N
N 2N
HsC
suticas _ he -
strie® farmaceuoac:h o selective .~ imatinib
: r
rat\Oﬂa‘ appP “gandS
design PN

ructure - .
itagment—based ligand des\g
r -
chemo'mforma’ucs
(HTSS 5-HTS) /ﬁN\
CHj

eliezer@2008



feirmricco
A

e §

I
Profafipo| -mew

A \‘

H,L- K \

Um hit N&0 é um composto-prototipo, é apenas um ligante!
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James Black: drug hunter

“Durante os ultimos 40 anos

, Dmring the last forty years | have seen the

tenho visto o tremendo sucesso tremendos success that the pharmacentical industry

alcangado pela IF, empregando _ cess Tt e pharn: - "/ “...Compostos de

como estratégia moléculas de has achieved by basing its drug strategy around the alta

ocorréncia natural, hormonios naturally ocourring molecules, hormone and seletividade foram

e substratos etc. Estas moléculas substrates, etc. These native molecules were the leads. regularmente
Qativas eram o0s protoétipos.” Close analogues and derivatives were then designed produ2|dos,. _

around these leads. Classical bicassays and A nova estrategia

(ie. quimica

biochemistry were able to select-in those compound oy,
- combinatoria e

that competed with the native molecule for the sam HTS)
active site. Compounds with a high degree of pode nao ser
selectivity were regularly produced. The new strategy td0 eficaz.”

( ie, combinatorial chemistry and HTS) may not be so
lucky. Proteins are inherently sticky” molecules. There
may well be a danger that the binding reactions used
in the high-throughput screening thatis used in
conjunction with combinatorial chemistry will select-in
nonspecific molecules. Mon-selectivity may not
become visible until the development stage imvolving P
intact animals is reached. Too much combinatorial | o ]
chemnistry might well come to be seen as a risk factor < e TS
to the cor porate health™

“...A falta de seletividade pode nao
ser detectada até o estagio de
desenvolvimento que envolve o uso
de animais intactos...”

J. Black, Future perspectives in pharmaceutical research.
Pharm. Policy Law. 1, 85-92 (1999).
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MATURE REVIEWS DRUG DISCOVERY 2004 VOLUME 3 853

“ THE ROLE OF THE MEDICINAL
CHEMIST IN DRUG DISCOVERY -
. |THEN AND NOW :";3:_

# nature
REVIEWS

| N i Joseph G. Lombardino* and John A. Lowe ITT* @ piroxicam (1979)
gressn s : o _ Ziprasidona (2001)
E LEAD COMPOLIND ; The role of the medicinal chemist
STRUCTURE-ACTIVITY
RELATICMSHIP Z | Z | G
COMBINATORIAL TECHNOLOGY § NN N |
MEW MOLECULAR EMTITY o NH o "
O p—
2SS, CHs s CH Y
z
& 2T O o*No 7"

"‘ﬁ..h "1
piroxicam ; e 8
: tautoméro | tautoméro 11
=

“ ... Making millions of new chemicals robotically
does not, apparently, lead to more new drugs.”
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PLATEAU Number of new substances
approved as drugs has leveled off

No. of new active substances
60

a0

20

J. Grimley (IMS), C&EN 2006, Dec. 04, 84, 49
http://pubs.acs.org/cen/coverstory/84/8449.html

0
1994 96 98 00 02 04 O

MNOTE: Includes new chemical entities and beg-

technology products. & January through August.
SOURCE: IM5 Lifecycle New Product Focus
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Composto-prototipo

Principal paradigma da Quimica Medicinal atual

“ O composto-prototipo

derivado p

0, Identificado em uma

serie congénere de novas substancias,

padronizac

a ser tratac

em animails
0s, relacionados a

primeiro

ligante




Parametros

I ITAval . Propriedades
otimizavels ‘, i togioot

nos crﬂfnpnstns kalugiss] Absarci
prototipos Distribuicdo
descobertos @I

Eliminacéo
. Toxidade
Poténcia Atividade
' B farmacologica
(in vivo/in vitro) § [ (seletividade)
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A quimiodiversidade dos compostos

bioativos naturais

O
CH,
l 2
: OH
AN
H5C CHj
Cio
Mentol
C10H200
PM = 156,26 Paclitaxel
C47H51NOy4
PM = 853,90
e {
=
S.C. Roberts, Production & engineering of terpenoids in plant cell culture, Nat. Chem. Biol. 2007, 3, 387
eliezer © 2008
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... domesticando moléculas selvagens ...!
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A quimiodiversidade dos compostos
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LIFE

Caracteristicas nos ONze farmacos :

»> Representam inovacoes terapéuticas importantes: aciclovir,
fluoxetina, cloroguina, clordiazepoxido, propranolol, captopril,
haloperidol, celecoxibe, sildenafila, ciprofloxacina, cimetidina;

> pertencem a 08 classes distintas ,}8N‘

—
» Sao substancias com diversidade q’um’l

> Possuem apenas / elementos quimicos: (;-HII| ‘
> 10/11 possuem heteroatomos, 10/11 tem _ 3

> 11/11 sdo multi (< cinco anéis);
> 10/11 possuem sub- aromaticas;
>Tém 15 funcoes guimicas: areno, alcool, tiol, haleto,

eter, tio-éter, amina, cetona, amida, acido carboxilico, N-oxido,
amidina, nitrila;
> 11/11 s&o de origem sintética, como > 88% dos farmacos;

> Sao peqguenas, valiosas & inteligentes !

eliezer © 2008



v

H Mercado
$ Farmacéutico Mundial

[ S|

>
=)
O
)

>

2000 i 2001 2002 2003 i 2004 i 2005 i 2006 :2007&

362,0 ‘387,9 ‘427,0:498,4 559,8 ‘605,0 * 649,0 ‘712,09

(11,7%) (11,8%) (10,6%) (10,4%) (8,0%) (7,3%) (7,1%) (6,4%)1
US$ bilhdes ¥

Fonte: @ httg':"/_r./imshealth.com

] :
América Latina (2007, 12% ): US$ 32 bilhdes (ca. 4,8%)

&Principais classes terapéuticas (2007):

- - - - - - e

anti-cancer (6%) & anti-lipémicos (5%)



5-mais no mercado mundial em 2007

OH . /\(\/y© O« _OCH,
T
N
o D
Cas5H37NO4 Cl S
CH; salmeterol
Seretide C16H16CINO,S

clopidogrel

em USS$ pilhdes

1@

cimetidina

1975

!

etanercept

(biofarmaco)
H,;CO

etanercept

: C17H19N303S HO
» esomeprazola Ca3HasFN,Os
stNGULIR Aoy -
L B atorvastatina

Fonte IMS MIDAS®, Dec 2007
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“...The genealogy of quite
recently introduced drugs

however a good

l serendipity, INntultion or

IHHlustration of the role that

lpure chance played In drug

discovery up until

recently”
Daniel Lednicer, em “On the origen of drugs”
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Web Imagens Grupos  Noticias  mais »

Go ogle T Pl

Pesquisar @ aweb © paginas em portugués © paginag do Bragil

Efetuar login =

Y

Web Resultados 1- 10 de aproximadament

LASSBio - Faculdade de Farmacia da UFRJ

Atualizada em:. Desemvalvida nar: Cdpula Informatica - <<< LASSBie cadastra candidatas a
Fas-Dautoramento == - XY EVUIFM - 11 2 15 de fevereiro de 2008 ...

oy farmacia.ufr).br/lasshio/ - 2k - Em cache - Paginas Semelhantes

LASSBIO - Al EVQAF-GM

LASSBio - Xl Escola de Yerdo em Quimica Farmacéutica e Medicinal - Faculdade de
Farmacia - UFRJ.

wrarw. farmacia.uf br/lassbio/escala_veraoxlhome. himl - 14k -

Erm cache - Paginas Sermelhantes

[ Mais resultados de wnw. farmacia, uft) br |

Arnigo Oculto LASSBio 2005 - UOL Album de fotos
Fotos da festa de confraternizacdo em dezembro de 2005, Visualizar como:. Pagina:. 1 ...
gjb.fotos.net.br/amigo_oculto_lasshio 2005 - 23k - Em cache - Paginas Semelhantes

X EVQFM - LASSBi0 2005 - UCL Album de fotog

‘isualizar como:. Pagina: 123 Praxima - Fim. Pagina: 123 Praxima - Fim. Visualizar
coma:

gjb.fatos.net. brfxievafm - 18k - Em cache - Paginas Semelhantes

[ Mais resultadas de ejh fotos net br |

Marco Fernandes - Frascos de vidro - LASSBIO - Faculdade de Farmacia
tarco Femandes - Frascos de vidro - LASSBIO - Faculdade de Farmacia - Frascos de vidro
utilizados no Laboratdrio de Avaliacdo e Sintese de Substancias ..

Lot il b Frohiridi £ S0ELE O Sabiinlae it HiBot bl

12.900 para LASSBIO (0§13 segundos)

[

@bl Concluido

|_ |_ |_ |_ |_ @ Internet
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Protdotipos descobertos no LASSBIO

11 &

LASSBio-294
Prototipo Inotropico e
Vasodilatador

(WO 00/78754 Al)

LASSBio-785
Prototipo Vasodilatador
(PI 0403363-9)

eliezer@2008



UFR

£ Novo Prototipo de Firmaco Cardioativo

. LAS‘,EJQJZM NW@TA'W
yasoulilat ulm c.n+A0-digi IL, ao-adrenergico,
m-potente a’pf”eda 138
= I rf)teto‘rai‘,
N,
- tivg rwalora[ ,
Estrﬂﬂﬁnte mIﬂeS;NAH Sem toxic1da eaguda, ¥ 4
smtetlcamentea% sivel ‘to"“beno“’i“wf ader— .
em otimos rendimentos, \
atraves de metodologia /™ ... .y
classica, escalonada, '
a partir de materia-prima disponivel.

Patente

http://www.sbg.org.br/publicacoes/quimicanova/anol/2002/vol25n1/21.pdf
E. J. Barreiro, “Estratégia de Simplificacao Molecular em Quimica Medicinal, A descoberta de Novo Agente
Cardiotonico”, Quimica Nova, 25, 1172-1180 (2002); www.scielo.br; http://inventabrasilnet.t6.com.br/barreiro.htm

eliezer ® 2008



http://www.iupac.org/divisions/VII/761_1_90/report_EJMC2000.html
http://www.iupac.org/divisions/VII/761_1_90/report_EJMC2000.html
http://www.sbq.org.br/publicacoes/quimicanova/qnol/2002/vol25n1/21.pdf
http://inventabrasilnet.t5.com.br/barreiro.htm
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NO,

Protdtipos descobertos no LASSBIO

5 CH, CO,H
I X °
0 N
0 S/ \O/U\H/ Y
O/\o
LASSBio-693 £
Prototipo Antitromboético
(PI 0403105-9) OH
O
N
Odw/ ) )
< H
0 NO,

LASSBio-881 .
Protdétipo Analgésico LASSBio-873

Modulador de Receptores CB1/CB2 Prototipo Analgésico

(PI 0601885-8) . de Acdo Central

(Otimizaci,  (P1 0500727-5)
do _

~ Protétipo
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El FINEP _ Ministério da

Ciéncia e Tecnologia

CARTA-CONVITE MCT/MSFINEP - Acdo Transversal — Cooperacéo ICTs - Empresas - INOVACAO EM PRODUTOS
TERAPEUTICOS E DIAGNOSTICOS - 08/2006

PROJETOS APROVADOS
Executor
Prat Ref, INTERVENIENTE CO-FINANCIADOR | Froponente’  Executor
Elet. Projeto UF
R Executor
? Laboratiric Farmacote rapice Americane Pontificia Universidade
1 il SIA Catélica do RS- PUCRS | Tecnopuc/BFR He
3 230206 Eurofarma Laboratorios S/A FUJB Faculdade de Farmacia RdJ

0,M = 20Kkg 30.000 comprimidos

m &.l. Eurotarms Labdratltrios Lida

Lobeatdrie de Reolicjdo o kistes ca Sebuiing s Bisotivo

P19902960-0 (1999) =mmp NSAI de segunda geragao™

Licenciada com exclusividade pela UFRJ: DOU # 113, 14/06/2006, se¢éo 3, p.37.
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PAGINA PRINCIPAL

NOSSA HISTORIA

NOSSA EQUIPE
GRUPOS DE PESQUISA f
| & INFORMES
PESQUISADORES "Avaliacdo do I Workshop
ORGANOGRAMA "Conheca nossos Grupos de Pesguisa ehidl
e w ] el FPa
Z "scesse a Lei de Inovacdo % e
LEGISLACAD . . = } AL
*0 Instituto do Milénio - Inovacdo e
LINKS Desenvolvimento de Farmacos e
Medicamentos & um Projeto apoiado
FALE CONOSCO pelo CHPg e coordenado pelo Prof,
= Eliezer 1. Barreiro,
REUNIOES *0 Im-Inofar disponibilizou alguns links
e Reiits interessantes na area de farmacos e
medicamentos,
Apoio:
Qcneg Projetc
) Lesenvalvida por: Contatos: FAtualizada em
Frocesso n“-'-lEEIEI'15.l'CI5-1 Cipula Inform atica ibelzai@ccsdecania.ufrj.br e naccorf@ecsdecania.ufrj.br Targa, 31 de Janeiro de 2006
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Dr. Simon Campbell, former vice-president for the
research wing of the U.S. pharmaceutical giant Pfizer,
accepted the Center's invitation to join its scientific
advisory pane (February 03, 2007)
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Feature Article

China Evolves from Imitation to Innovation

Pharma companies focus on China's progression to becoming the fith largest

pharmaceutical market in the warld

Ming-Wei Wang, Danyi Chen, and Kaixian Chen
The National Center for Drug Screening, Shangha! Institute of Matena Medica, Chinese

Acadarmy of Sclences

oince the late 1970=, China's pharmaceutical industry has maintained a double-digit
growth rate on a yearby-year basis. Major economic indicators reached the best level

=

click the irmage to anlarge

{(Source: Tecknology
Commercialization

Center)

in 2003 with annual production output amaounting
to §46 57 billion, an increase of 19.86% compared
with 2002, Of this, $5.33 hillion was accounted for
by new product production, a 22.91% rise over the
previous fiscal year. According to BCGE Analysis
2002, China is expected to become the fitth
largest pharmaceutical market in the world by
2010, As a result of rapid economic develapment,
China's overall competitiveness is impraving in
most industrial sectors. Population and healthcare
have become a focal point that receives
tremendous attention fram the whale society. The
pharmaceutical industry is experiencing its
historical transfarmation from imitation ta
innavation, a nationwide drug innovation system

has been preliminarily established, and drug development capability continues to

expand.

Ministryof Science and Technology of the People’s Republic of China

http://www.most.gov.cn
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