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http://upload.wikimedia.org/wikipedia/commons/8/82/Penicillin-core.png
http://upload.wikimedia.org/wikipedia/commons/8/82/Penicillin-core.png

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

Clinical studies

ANVISA
e

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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Atualmente, 0S Novos
farmacos, capazes de
atua, M em qualquer

alvo-terapeutlco sao

Inventados
por planejamento
i (racional).

EJ Barreiro, CAM Fraga, ALP Miranda, Estratégias em Quimica Medicinal para
Planejamento de Farmacos, Braz. J. Pharm. Sc., 37, 269-292 (2001).
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S\ \NYTT T/ If’rr /" MNo processo

. \‘ﬂ. WAVLL L/ / s tradicional, variadas
E\H:H‘runr.,:“{/{ substancias eram testadas,

para encontrar (o que nem
m cempre acontecia) alguma
— - gue fizesse efeito sobre a
Doenga similara . doenga. Esta substancia
uma doenga humana, oderia se tornar um novo
induzida em animal armaco, apos a realizagao

de laboratério dos testes necessarios

B H~ AXNAA® %00

Mo processo racional,

Série roneners elege-se um alvo terapéutico,
ge REAZE toma-se uma substancia

. Orldy S s g o capaz de interagir com esse
e S M|Composto | alvo e, alterando sua estrutura
rototipo | quimica de diferentes maneiras,

Alvo terapeutico, | cria-se uma série congénere,
envolvido nc:jpmces._ﬂ.u L da qual saird o composto-protétipo
a doenca —que pode se tornar um novo

farmaco, apds os testes necessarios

A quimica farmacéutica tradicional baseava a busca de novos farmacos
na experimentacao de grande nimero de substancias para a identificacao
de alguma ativa contra a doenca (A), enquanto, no novo paradigma (a descoberta
racional de farmacos), é eleito um alve terapéutico e busca-se um composto-
prototipo entre substancias similares que tém conhecido efeito sobre esse alvo (B)

CIEMCIA HOJE = vol. 50 * n? 235 eliezer@2008
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sintética, natural f:fase pre-t:]um:a:I

|

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

“Durante os ultimos 40 anos
tenho visto o tremendo sucesso

Dmring the last forty years | have seen the

alcancado pela IF, empregando tremenn.ju:uus moxess Thi‘l.'[ the pharmaceutical industry / «  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
Close analogues and derivatives were then designed produzidos.

Qativas eram 0s prototipos.”

A nova estratégia
(ie. quimica
combinatoria e

around these leads. Classical bicassays and
biochemistry were able to select-in those compound

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).

eliezer © 2008



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.”

eliezer©2008



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 D

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
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Principal paradigma da Quimica Medicinal moderna

l O composto-protétipo ¢ o primeiro

derivado puro, ativo, identificado emf |

serie congénere de novas substancias,
descobertas e em ax




Parametros

otimizaveis i'P;gpl-_i'e_dades
‘l’ inlagicas
; farmacolagicas]
nos compostos s

Distribuicio
Metabolismo
Eliminacéo
Toxidade

prototipos
descobertos

Poténcia Atividade
B8 farmacolagica
(in vivo/ in vitro) [{l§ (seletividade)
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!

modificar
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A quimiodiversidade dos compostos
bioativos naturais

0]
CH,
Q —) 0% iy
¢~ SOH :
He” NCH, @H

Cio
Coo

Mentol

C10H200
PM = 156,26 Paclitaxel
C47H51NOy4
PM = 853,90

S.C. Roberts, Production & engineering of terpenoids in plant cell culture, Nat. Chem. Biol. 2007, 3, 387
eliezer © 2008
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ugl A quimiodiversidade dos compostos bioativos
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domesticando moléculas selvagens...
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A quimiodiversidade dos compostos

bioativos inaturais

Acido acetilsalicilico

CgoHgO4 Montelucaste
PM = 180,16
C35H36CINO3S
PM = 586,20

eliezer © 2008



A quimiodiversidade dos compostos
bioativos Inaturais

CHs;

OH CHj
H,N N N/\O/\/

H
CN H,C N
N~ 3 »
CH H-.C )I\ S \ N

A quimiodiversidade dos farmacos é singela!

eliezer © 2008



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 85% dos farmacos;

> Sao peqguenas & 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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Protdotipos descobertos no LASSBIO

11 &

LASSBio-294
Prototipo Inotropico e
Vasodilatador

(WO 00/78754 Al)

LASSBio-785
Prototipo Vasodilatador
(PI 0403363-9)

eliezer@2008
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Novo Prototipo de Farmaco Cardioativo

vasodilat: Il_&igmoi“ No%g% m;ﬂ.oa i
| "' igo-digitalice; ndo-adrénérgico;

"y nao- chg
gte j"‘.ropri’edadeé N

11)Lj[ca fom: o
_j,a.'E Aliv‘cP p it ral;
stmmm%m ples, NAH egg

rd'Ba’u\'l
¥ sinteticamente acéssivel Sem'ﬂtoxmldad. mla,

\\-i_ﬁ'

em otimos rendimentos, cito-, genotoxicidade.

' a
atraves de metodologia /\J o Patente
classma escalonada, )L

http://www.sbg.org.br/publicacoes/quimicanova/gnol/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.t5.com.br/barreiro.htm



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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Unirren STates PATENT AND TRADRMARE OFFICE ﬁL
iy e S

[ arcamos o | L BATE | FATENT B0 | arromay pockrT e [ cowrmaiamio pa |
B i k] LR AT i abat | TR0 E T s

D T NS

YEMABLE LLF
0. B 343085
WASHINGTON, DC 20045599

ISSUE ROTIFICATION
The progected petent oumber and ssue dale ae specified shove.

Deetermination of Paten! Term Adjestment under 35 11.5.C. 154 ()
(npplication filed cn or afer May 29, 2000}

Thienylhydrazon with digitalis-like properties l

(positive inotropic effects)
US Patent # 7.091.238
(August 15, 2006)

Bepario Taksstd Sudo, Rio de Jescm, BRATIL;
Bison X. Albuguesgee, Ballimore, ML,
Elcesr J, D Baeresre, Rio de Jamedro, MID; s
@ Yoo Arscave, Blo de Jancim, BRATIL: = =R
W agmer Borasioo Chnra, o de Janssn, BRAZIL: !“_. =
° Paalo De: Asis Micko, Nissni, BRAZIL; i
Pramcois Ceermusi Meel, Hio de Jeneien, BRATIL; -l HEH
(riscle Fapata Sodo, Rio de Jasein, BRAFIL; J .-".'.-_':." |:'.|'
Clandis Eucia Martins Dn Siva, Rio de lasneiro, BRATT 1
Hewson Croocalves de Casro, Rio de Teseino, RRATIL; |
Puirdcin Diss Femandes, Rie d2 Jansins, BEATEL - ] VEMSBLF 1B IMHEETISY B PR TARNT

Labamimia thy Faslia:oe o Sist aic-da Sakkawin lasliao

Carked Alberio Maadsowr Frags, Fio de Tsaer, BRATIL.;

minttp: v linkgrinder.com/Patents/Thienylhydrazon_7091238.html eliezer@2008,
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Catalog Name: ChemDiv, Inc. Product Library

Publication Date: 25 Apr 2003

Order Number: 2358-0022

Chemical Name: 1,3-Benzodioxole-5-carboxylic acid, (2-thienylmethylene)hydrazide
Registry Number:314021-07-3

Pricing: Quantity : milligram quantities, Price: contact supplier

Company Info: ChemDiv, Inc.

11575 Sorrento Valley Road

Suite 210 San Diego, CA, 92121 USA €@ ChemDiv

Phone: +1-858-794-4860 Fax: +1-858-794-4931 e
Email: Web:www.chemdiv.com

Catalog Name: Bionet Research _
Publication Date: 24 Aug 2004 ﬁﬁ;;ﬁ:gjg;gﬁ;
Order Number: 8W-0864

Chemical Name: N'-[(E)-2-thienylmethylidene]-1,3-benzodioxole-5-carbohydrazide
Registry Number: 314021-07-3

Pricing: Quantity : milligram quantities, Price: contact supplier

Company Info:Bionet Research Ltd. - Highfield Industrial Estate

Camelford, Cornwall, PL32 9QZ United Kingdom

Phone: +44(0) 1840 212171 Fax: +44(0) 1840 213712

Email: Web:www.keyorganics.ltd.uk

eliezer © 2008
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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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Protdtipos descobertos no LASSBIO
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E' F|NEP Ministério da

Ciéncia e Tecnologia

1 MCT/MS'FINEP - Acéo Transversal — Cooperagéo ICTs - Empresas - INOVACAO EM PRODUTOS
TERAPEUTICOS E DIAGNOSTICOS - 08/2006
PROJETOS APROVADOS

Prot Proponente’  Executor Exaauor

Elm‘. Ref. INTERVENIENTE CO-FINANCIADOR P Projeto N
i Executor
’ Labsratirio F te rapics Ameri Pontificia Universidade

1 il G, AR stolica do RS- PUCRS | Tecnopuc/BFR i
3 2302706 Eurofarma Laboratorios S/A FUJB Faculdade de Farmacia RdJ

g Eurofarma
l. Eurotarma Labosatorios Lids

de fivn licgto o Sistern ca Sshudecioa Feotivo

£ FiNep

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

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

CRISTRUIR

S o e com ok Bam ;“,,1 i: IBBS : eliezer@2008
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2008/967308

ProfCarlos Alberto ManSsoUrFraga

aelor de projetos tecnologicos
£ FiNer éﬁ\‘ﬁﬁla 3 urotarma

Eurofarma Laboratonios Lida
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- “_.. It will be important to integrate new scientific advances
I Into an environment that builds on traditional skills,
fosters multidisciplinary interactions between teams
and individuals, and is primed to exploit Pasteur Dictum
that ‘chance favours the prepared mind’ ...”

Simon F. Campbell
Pfizer Central Research
Sandwich, Kent

Inglaterra
Clinical Science 2000, 99, 255
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