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Farmacos sao imprescindiveis a atencao
farmacéutica de nossa populacao, por corrigirem,

S fkRsa0E fy GORBRNIMY

preservarem, manterem e promoverem a Satde!




O que é o farmaco ?

e Farmaco...

e ...as propriedades moleculares dos farmacos sao
objeto do estudo da

E uma substancia organica (> 99%) com propriedades
farmacoterapéuticas para uso médico, capaz de recuperar,
promover, manter ou preservar o estado de Saude;

Tem elevada eficacia para o alvo terapéutico (PD);

N&o téxico;

Potente in vivo com boa biodisponibilidade: ativo em doses
baixas, usado por oral em dose-unica ao dia;

Bem absorvido e estavel metabolicamente (PK):

e Propriedades fisico-quimicas criticas para a atividade do farmaco por via
oral: solubilidade, boa particdo passiva membrana/agua, péso molecular,

ligacbes-H;
Protecao intelectual (i.e. patenteavel = conteddo inventivo);
Acessivel sinteticamente em custos aceitaveis (scale-up);

Tem aplicagcdo médica segura & inovadora (?);

Quimica

eliezer © 2008



Quimica

Quimica
FARMACEUTICA

Andreps Bomolaovas
Joseph H Burckbalter

quimica

) QUIMICA MEDICINAL
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Pra que serve ?
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& Quimica é a disciplina
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Subcommittees (VIl CHEMISTRY AND HUMAN HEALTH)

que estuda os aspectos relacionados

| ao planejamento, desenho de
moléculas de interesse terapéutico, i.e.
farmacos. Trata da descoberta e da
otimizacao das propriedades
biologicas dos novos compostos-
prototipos, estudando os fatores

estruturais relativos ao seu modo de <%

Secretary: ProfeC. R. Ganellin

acao, absorcao, distribuicao,

. .. - . . Meeting of the SC in Rio de Janeiro, Feb.13, 2005:
metabollsmo, ellmlna(;ao e t0X|C|dade’ standing, from the left: J6rg Senn-Bilfinger, John Proudfoot, Janos

Fischer, Mukund Chorghade, Eliezer J. Barreiro, Antonio Monge and

incluindo a relacao entre a estrutura Eli Breuer; sitting: Paul W. Erhardt and Robin Ganellin
quimica e a atividade (SAR, QSAR, C. G. Wermuth et al., Pure Appl. Chem. 1998, 70, 1129 &

. . e ps Ann. Rep. Med. Chem.1998, 33, 385
SAfiR, STR), sendo uma disciplina de C. R. Ganellin et al., Eur. J. Med. Chem. 2000, 35, 163

importancia vital a industria. Monge et al., Eur. J. Med. Chem. 2000, 35, 1121  ...cu



Quimica Nova Vol. 30, No. 6, 1456-1468, 2007 Qulmlca

QUIMICA MEDICINAL MODERNA: DESAFIOS E CONTRIBUICAO BRASILEIRA

Lidia M. Lima"
Faculdade de Farmdcia. Universidade Federal do Rio de Janeiro, CP 68006, 21944-910 Rio de Janeiro - RJ, Brasil

EIIEIHE-‘ES:E

MODERN MEDICINAL CHEMISTRY: CHALLENGES AND BEAZILIAN CONTRIBUTION. The main aspects of the modern
Medicinal Chemistry, among the classic and industrial paradigms, used in the drug discovery process will be treated. The contribution
of the Brazilian science in the knowledge generation in Medicinal Chemistry will be demonstrated, with base in searches
accomplished in the portal Web of Sclence® 7.10 and in the divectory of groups of research of CNPyg.

Keyvwords: medicinal chemistry: prototype: pharmaceutical industry.

Status da Quimica Medicinal Brasileira

Na perspectiva de tracar o estado da arte da Quimica Medicinal no Brasil foi realizada uma busca sistemdtica, no banco de dados do
portal Web of Science® 7.10 (http://portalisiknowledge.com), por palavras-chave eleitas de acordo com sua abrangéncia e adequaciio

aos principios, objetivos e definigbes da Quimica Medicinal, nos iltimos 47 anos.
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so da descoberta € complexo...

Hessarch team formed Q oo Chemicals testad for Formulation, stability Company files
and objecties sat ulmlca efficacy and safety in scake-up synthesis, Irnestigational New
l test tubes and animals. chmonic safety in animals Drug (IND) application
_ Results used to choosa with FOA
Com posto-prot dnug candidate.

l

Farmaceéutica
ANVISA
ANMISA N -

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)

Quimica

Clinical studies

| Adaptado de Joseph Lombardino |

® ) JA Lombardino & JA Lowe III, Nature Rev. Drug Disc. 2004, 3, 833
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Cronologia da descoberta de farmacos

AAS *¢ 1889 1989 , 0zagrel mifepristona
barbitlricos < 1923 1222 » salmeterol, amlodipina
cloroquina < izzg 1992 > Zg’;ﬁtear:élparoxetma
SUI:)ZE?C?:?]ZS: 1942 1993 » tacrina, fanciclovir
f 1952 1994 . irinotecan, pimobendano
nitrofurano< "
1953 1995 » indinavir, losartano, ritonavir
progesterona< 1996 docetaxel. at -
. : 19 » docetaxel, atorvastatina
t?;?srzlr?jop 192;1 1996 __, zileuton, olanzapina
cIordiazep?')xido 1959 1997 | zafirlukast, montelukast
indometacina 1963 1998 » infliximabe sildenafila efavirenz
propranolol 1964 1999 | celecoxibe orlistate oseltamivir
salbutamol] +—=268 2888 —» galantamina
oxamniquina < 1970 2001 — rofecoxibe
piroxicam < 1972 » imatinibe rosiglitazona
cimetidina «—21975 2002 » voriconazola, etoricoxibe
atenolol 1976 2003 » gefitinibe, aripiprazola
captopril «—21977 2004 , rosuvastatina, rofecoxibe
tamoxifeno 1978 2005 ol duet? l
, h . pregabalina, Caduet -
praziquantel , 1979 > ]
h 2006 : . . —
omeprazola aciclovir ranitidina +—=x201 > risperidona, erlotinibe o
. . 1985 2007 | ombri erat
clopidogrel misoprostol < 2008 amprisentam
ciprofloxacina fluoxetina < 1986 »Etravirina S
zidovudina lovastatina < 122; AL »>maraviroc * —

A

cetirizina, enalapril eliezer ® 2008
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E ] “for their discoveries of important principles for drug treatment"*
. http://nobelprize.org
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1902— EH Fisher 1905-R Koch  1908- P Ehrlich  1945- A Fleming  EB Chain HW Florey

oy Inter-alia:
WY, AAS
| f Prostaglandinas
. A Misoprostol

1982 —-SBBergstom Bl Samuelsson  JR Vane

Inter-alia:
Propranolol
Cimetidina
Aciclovir

Arthur K&r‘berg

1988 - J.W. Black G.B. Elion G.H. Hitchings 1959- A Kornberg

~ TCZ 0 § HO0RS0w
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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,

S 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
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A complexidade do processo de descoberta/

Invencao = inovacao radical ou incremental,
desenvolvimento, producao, promocao do
USo seguro (racional), garantia de acesso

dos/aos medicamentos exige 0Macao

cientifica |
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Atualmente, 0S Nnovos
farmacos, capazes de
atuarem em qualquer
alvo-terapéutico, sao
descobertos/inventados
_por planejamento

W (racional).
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e Quimica

A mo EJB iroCA rag a, ALP Mi nda, Estratégias em Quimica Medicinal par:
Farmaceutica | nejamento de Farmac Braz J. Pharm. Sc., 37, 269-292 (2001)
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Composto-prototipo

Principal paradigma da Quimica Medicinal atual ?

F s
[ -
] -

.

SAALTAE.
I- Fl Al

l “ O composto-protoétipo ¢ o primeiro

derivado puro, identificado em uma

serie congénere de novas substancias,
em animais
padronizados, relacionados a

ot ! Q | i 1] . = F ,,”." __..i. -....: 3 ._
Quimica |
Hopkins, A. et al. Ann. Rep.Med. Chem. 2005, 40, 339-348.

a ser tratada

ligante



Parametros

e . ' Propriedades
otimizavels ' biolagieas
[farmacologicas]
nos compostos | e
prototipos Distribuigéo

descobertos Metabolismo
Eliminacao
. Toxidade
Potencia Atividade
R fyrmacologica
(in vivo/ in vitro) il (seletividade)

Rotella et al., J.Med.Chem. 2000, 43, 1257-1263;

eliezer © 2008
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4« Os farmacos atuam em alvos terapéuticos...

Quimica Farmacéutica

.. 0S biorreceptores

- ....;"-E"'-':- . . .. by = ]
SN

Estimassgjue hoje sejar
pbiorreceptores envolvidos na
resposta terapéutica de todos 0s

farmacos.




GFCRs 309

DIMA 1% lor channels 7%
Intecring 1%
Mizcelanecus 2% Tranaporters 4%
Muclear harmans
CHher receptors 4% receptors 4%

Figura 4 | Marketed small-molecule drug targets by biochemical class.
GPCR, G-protein-coupled moeptar,

www.natura.com/ reviews/drugdisc

Hn:||:kna A L. &Gmom, S, F. The druggable gen
Matues Rew Drug Discow 1, TET-30 (2002, ellezer © 2008
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EHEMICAL INFORMATION
MIODELING

Quimica Compuiacional

Corr‘pJem gJ e BB molecula
Farmacoford (§ upo & pontos)
ReconhecimagisNtibie cuidh

Violecular J
_QSAR(3D) CoMFA
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E=gm
NoRvIE H3C)ﬁ/_5 Pl's

::'L_": N / OH3C CH3

oon Jj\ N E JJ\
N
1995 (1997) NT SN \_/\l/\N o
COOH (NorvirR, Abbott) I H : H

' CHj; O OH S
O . -
Ritonavir

”iIF'IF

. . C37H48N6O5S,
Acido acetilsalicilico PM =720,3
CoHgOy
PM = 180,16
Cl
SEEEE A
O H3C
13 4]
7 ey Montelucaste CH;s
1989 (szzk) CasHaCINO3S Cys-LT ant
(Bayer) PM = 586,20
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Caracteristicas nos ONze farmacos :

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

> pertencem a UGS classes dlstlntas,z-s 'h

» todos sao multi < aneis;
> 10/11 possuem sub- aromaticasges %
> tém apenas 15 func6es quimicas: areno aIcooI tiol,

éter, tio-eter, haleto, amina, cetona, amida, acido carboxilico,
N-Ooxido, amidina, nitrila;

»> sao de origem sintetica, como > 88% dos farmacos;

» Sao substancias com diversidade guimica;

> mas sao peqguenas, vallosas & inteligentes !

eliezer © 2008



5-mais no mercado mundial em 2007

HO Lo g

HO
Co5H37NOy
CH; salmeterol

Seretide C16H16CINO,S
clopidogrel

em US$ bilhdes

1@

cimetidina

1975

!

etanercept
(biofarmaco)

HsCO

etanercept

C17H19N303S

esomeprazola
C33H35FN205

atorvastatina*
Fonte IMS MIDAS®, Dez. 2007

eliezer © 2008
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ames Black: cacador de farmacos (drug hunter)

“Durante os ultimos 40 anos
tenho visto o tremendo sucesso

Dring the last forty years I have seen the

alcancado pela IF, empregando tremenn.:h:uus mcress tha.t 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.

uativas 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.”

(e, 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 imolving
intact animals is reached. Too much combinatorial | 74
chemistry might well come to be seen as a risk factor Ao
to the corporate health™

J. Black, Future perspectives in pharmaceutical research.
Pharm. Policy Law. 1, 85-92 (1999).

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

Quimica eliezer © 2008
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PLATEAU Mumber of new substances
P aa— approved as drugs has |leveled off

Mo of new active substances
G0

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

et e |

@rriiS;%@rrii@_t[ijwii@l@_@@ a0 |

0
1994 96 98 00 02 04 O6°

Innovation in the
Pharmaceutical Industry B

Evidance from Drug Introductions in the LS.

MHOTE: Includes mew chemical entities and e
technodogy products. & January theaugh Avugust
SOURCE: IM5 Lifecycle New Product Focus

BAVID BOHM and 1. DAVID PEAT eligeosr © 208
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e < 1 éf =
Quimica Virtual Screening s
for Analogue-based
Binactive Maolecules Drug Discovery
: 1o

Wolfgang Jahnke, Daniel A. E —

7~ t-‘ C aS rlanson
- ce u Fragment-based
. s farma :
in d U Str 1a O S€ le ctiv e apg:zagcg?sscovery

Erlanscn, VAL (2006) Fragment-based lead discoveny: a chemical update. Cur, Opi. Hioteckmol. 17, 643-052

eliezer © 2008



Estrategias hifenadas industriais: e.9g. CombChem-HTS

Abordagerm "irracional”
r Ligand-compounds
\ ligante-proiotipo

Quimica

&
e ! = _.-"F-"- LR

compostos

Hit-compounds

. - _
0 — A
LR ead-compounds
OH -\
validacio farmacol.
otimizacao prototipo
e mecanismo de acio
QUITMHECAS: testes em = 100 alvos ADMECT) | Quimica Medicinal
comhbinatoria, p—— S— —
Ei.“.téﬁﬂﬂ., th.l Molec Iar_Dl ersity ;C;én:b::;;orlﬂ_ (:fﬂ'se Pm-c]uucaj
l ator emistry

Sewwes

| pequenas & diversas

" “é
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FI | Universidade Federal do Rio de Janeiro

I‘I]

Quimica

r

PO

A

Combinatorial
Chemistry

ADME (PK)/ Toxicidade.

I
In vivo + me&ﬁfﬂ

A \

\ namnre
* REVIEWS
\ DRUG DISCOVERY

“Hit-to-lead” H, L.

Estrat_égias h_if_enadas " Fiif | Afinidade (SAfiR)
industriais ]
10 M

High Throughput Screening = Combinatorial Chemistry

Terrett, M.E. ef al. (1995) Combinatorial synthesis - the design of compound libraries and their application to drug discovery. Tefrafiedron 51. 8135-8173

Gireene, M. (2002) Computer systems tor the prediction of toxicity: an update. dav. Drug Deliv. Bev. 54, 417431 eliezer © 2008
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: ' :“: i : :_?'- : — :_.:_‘_: L.} . non-cambinatorial cheristry in lead discovery, Drug Disceoy. Today 2001, 6, 779,
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Reasyitado com placa de 96 pocos (+4)
e e JEw . vwww L Fmimw ] Foeeemy

Espectto de massas com Jon eletranapral
dla fragdo selecionada ho hicensalo

q 1 : Estratégias hifenadas industriais

| |

Espectro de H-RMN da fracdo poaitiva apds
purificacdo em sistema automatiz aco

Um hit N0 é um composto-prototipo, é apenas um ligante!

liezer © 2008
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Um caso de sucesso nnovation

“na abordagem “irracional”

00

Imatinibe

Em maio de 2001 Novartis lanca o imatinibe (GlivecR) Quimica
para leucemia mieldide cronica: BCR-ABL-inobidor. “
Custo tratamento mensal:R$ 10.000,00/30 comp. [400mg]
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Estratégias de desenvolvimento de
novos farmacos
Drogas, farmacos, medicamentos & remeédios...
.. Farmacos & Quimica Medicinal/Farrmacéutica
. tlos farrmacos e dos prémios Nobeis
O paradigma do cormnposto-prototioo: Moléculas

Inteligerites, ricas, £ cobigcadas ...
. Os alvos-moleculares dos firrmacos...

.~ ...sua quimiodiversiade [ Y!
. As Blg-pnarmzes & crise de criatividage”

. Breves exemplos cl2 casa: Novos prototinos }JL

Quimica Farmacéutica cliezer © 2008



S litha e o

. . . . . . Lbrotnia s i S e b .

Universidade Federal do Rio de Janeiro —————————————
iamento
Abordagens para o plan€) '
Armaco
ra(:\ona\ de noVvOS farm
o a * @
Academia jc
isjologica |
em fisi0 S ! -
abord?g do composto- -proto P - e

parad‘gma s e mtehgentes Q i
g idade

\VA|
& cr\at|
P u\m|ca
:'\ntwc;aO q

Farmaceutica




— .
y LY

Unlivarselziels, 0 ISSEICICOES
EMpresa & 9395 (FPO)
coVerrio ~

2 ouglicacogs

1 substéncia licenciada
13 + USPTO 7091238

Inovacaio
teraodLtice [ A abordagem

tria o Prolicjbo o bistawe da Setatincin Bisckivn

4 professores| 15 PG’s, 5 p6s-doc

eleicae deralve
_ Novos compostos S5t palidofels ole
o desenhermolectlar
E-caderno Prototipos
de laboratério

Proclitos ratirals

SIMPINICACEO-
AnglgesIcos modelagemi-
Acido hidnocanpicos Shibridacao -

NeUroatives moslagfoieliglziSeiidal - fpjgldei) el e

CardIoAnVoS A iNntuicéo quimica
: uiEIeishimania
LASSBI0-294
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A abordagem
Fisiopatologia da -+ [Escolhs: d(.) divo ] QUlmlca

terapéutico
dnenga

Bioforos naturais

I Planejamento racional [As W*

de novas substancias

r | |

Bioinformatica
g Bioensaios
Sintese nrgfmica medicinal

bmlsnstensmn
anelacéo, hibridagéo &
simpliﬁcagﬁn molecular

¥ *in vivo intuicio quimica
® \
L b i st P s Lt i i el o (Nﬂvﬂ (_‘ o l)OStO_ i 'l : ] + iﬂﬂva;ﬁﬁ
*Toxicidade i, *EDg ) ¢ .
*Ensaios pré-clinicos v i-LDg Pf0t3§ﬂ0+Pﬂt9ﬂtﬂflﬂ

Novo candidato a Parceria empresarial

* Scale-up

farmaco
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Prot6tipos descobertos no o AMImics

u_h__Q Farmaceéutica

LASSBio-294
Prototipo Inotropico e
Vasodilatador

(WO 00/78754 Al) 0 S \

http://www.linkgrinder.com/Patents/Thienylhydrazon_7091238.html

LASSBio-785
Prototipo Vasodilatador
(PI 0403363-9)

Etzkowitz, H. and Leydesdortt, L. (20000 The dynamics of innovation: from Mational Systems and “mode 2" to

Triple Helix of university—industry-government relations, Res, Policy 29, 109-123 eliezer © 2008
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vasodilatadi ... Nao-digitélico, ndo=adrengrgico, -
J o’ 7 notropléo,..v séd‘lia'ta?:‘&*; ';

. _lﬂo,[uo.u\ ", "? rp‘}o‘ktor; : :

—N ecamg 0.8 b JtICO eagao

eno- ou:toxicid ade a§'u d a
"/Estrmr/nkeqriusm esioigy -g: 2otk enong'*

(@]

Sinteticamente acesswel J Possiveis m'd'lcaqoes
em 6timos rendimentos, § terapéuticas:

em escala M;
Matéria-prima disponivel .
(produto natural abundante). ,ﬁ‘%’

= Cardiopatias;
Neurodegenerativas;
Distrofia muscular

Estudos de PK in-silico Y
neuropatica,

Método analitico desenvolvido
“Thienylhydrazon with digitalis-like properties (positive inotropic
effects) - Patente 7.091.238 (USPTO), 15 de agosto de 2006;
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Scientific Commaons: Cyclic GMP-dependent vasodilatory properties ... #€ - [ Traduzir esta pagina |

LASSBio 294 induced a concentration-dependent relaxation of intact rat ... In aortic rings with

intact endothelium the effect of 100 ph LASSBio 294 was not ... o -

en.scientificcommons. org26290660 - 12k - Em cache - Paginas Semelhantes \
] _,-"‘\\.JQ

Eritish Journal of Pharmacology - Abstract of article: The new ... € - | Traduzi_r< T

The new compound, LASSBio 294, increases the cantractility of intact and ... CHF | H

congestive heart failure; L-294 LASSBio 294, =R, sarcoplasmic reticulum ... . = s

wwwy. nature. com/bjpfjournalil 34/n3/abs/07 04291 a himl - Paginas Semelhantes
de RT Sudo - 2001 - Citado por 4 - Artigos relacionados

ror) Perfil metabdlico in silico de Protdtipo N -Acilidrazdnico Cardioativo  »€ hhHIﬂ-)
Formato do arquivo: PDF/Adobe Acrabat - Yer em HTRWL

metabdlico do prototipo cardioativo LASSBio-294 ... predizer os metabalitos para LASSBio-

294 descritos. na Figura 1. A partir destes resultados mediu-se ...

hittps://zec.sbyg. org. bricdrom/30rafresumos/T1404-1 pdf - Paginas Semelhantes

=
ipor) Sintese de Movos Compostos Cardioativos Planejados por Otimizacéo ... #€ @%
Formato do arguivo: PDF/Adobe Acrobat - Yer em HTWL ==
Dtimizagdo Estrutural do Protatipo M-acilidrazdnico LASSBie-294. Arthur Eugen

Kimmerle® ... LASSBio-2%94, a partir do safrol, ativa par via oral e ...

https:/fsec.sbg.org br/cd29rafresumos/T1325-1 pdf - Faginas Semelhantes
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NO.

LASSBic-294
FProtdtipo Inotrdpico ¢

Vasodilatador
(WO 00772754 Al) o s \
0 \ & P
0 < T
& u_.___.-_-.o 5 CH;
\ LASSBio-785
O:H N Ottaitachs Protdtipo Vasodilatador
QB R ao‘ (P1 0403363-9)
LASSEio-596 Protéotipo Bu
Protdtipo Antiinflamatério ‘
(COPD) (PI D208767-T) iy - OH
- 0 LASSBio-873
Protéitipo Analgésico
0 N de Agdo Central
N BY  (p1 0500727-5)
LASSBio-881
" ’ - NO. Protdtipo Analgésico
ProtStipo Antitrombético Modulador de Receptores CB1/CB2
(PI 0403105-9) (PI 0601885-3)

CO-H

i |
®

LASSBio-693 Qulmlca

Figura: Nowvos Prétotipos Descobertos no LASSBio.
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Current Drug Therapy, 2008, 3, 000-000 1

F
F
f

M f New Insights for Multifactorial Disease Therapy: The Challenge of the
i Symbiotic Drugs |

Eliezer J. Barreiro and Carlos Alberto Manssour Fraga

[FIPUTE R - PP H PP B2 EEY e

Laboratério de Avaliagdo e Sintese de Substdncias Bioativas (LASSBio), Faculdade de Farmdcia, Universidade Federal
do Rio de Janeiro, P.O. Box 65023, 2]044-071, Rio de Janeiro, RJ, Brazil.

Abstract: Some physiopathological processes mvolved in the genesis of diseases could suggest the necessity of desigming
bioligands or prototypes that aggregate, in only one molecule, dual pharmacodynanucal properties, becoming able to be
recognized by two elected bioreceptors. Tlus approach can have distinct aspects and, when a novel ligand or a prototype
acts in two elected targets belonging to the same biochemical pathway, e g. arachidonic acid cascade, it receives the de-
nomination of dual or mix agent. On the other hand, if these two targets belong to distinct biochemical routes and both are
related to the same disease, we can characterize the agents able to modulate it as symbiotic ligands or prototypes. In the
present work, we provide some examples and applications of the molecular hybridization concept for the structural design
of new symbiotic ligands and prototypes. especially those applied in the treatment of chronic-degenerative disorders.

Key Words: Symbiotic drugs: molecular hybnidization; multifactorial diseases; therapeutic imnnovation; drug design: dual com-
pounds.

P Current The:
Quimica Drug Therapy mlﬁi‘ ligt:

Farmaceéutica

eliezer © 2008



St S EA R EAEA R e B

UﬂiVﬂfSidadE Federal dﬂ' Riﬂ df Janeiru Laboratdrio de Avaliacdo e Sintese de Substancias Bioativas — www.farmacia.ufrj.br/lassbio

Quimica Farmacéutica

The symbiotic lead-candidate design

compound-1 é&.. ®

target-A [molecular recogmition| target-B

O desenho estrutural de noves candidatos a farmaces simbioticos representa
uma inovacaoe na abordagem terapeéutica do fratamento de doencas crionicas
gue resultem, no mecanismo de sua fisiopatelogia, do exvolvimento de

diversos e distinios hiomediadores pertencentes a diferentes caminhos
hioguimicos.
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LASSBI10-468 Com posto-pi

Novo agente anti-inflamatorio S|mb|ot|co

LASSBI0-468, € um novo candidato a prototipo de farmaco Al,
DMARD, desenhado por hibrida¢ao mol

de estrutura quimica original, N@jxsfo &
simples e aquiral, planejado como

N
candidato a farmaco simbidtico, © M{_W
util para o tratamento da artrite
reumatoide e da doenca de Crohn, com atividade protetora no
choque séptico e na resposta granulomatosa em modelo de
artrite reumatdide em camundongos, sem efeito

imunossupressor. Possui novo mecanismo de acéo, original,
Inibindo a resposta a0 TNF-a e a atividade PDE-4, como
desejado quando de seu planejamento estrutural.

\/

Loy matmn i Baelop gy g b g i bl B s ong. Mgt

Representa uma auténtica inovacgao terapéutica.

L. M. Lima et al., “Synthesis and Anti-inflammatory Activity of Phthalimide

Derivatives, Designed as New Thalidomide Analogues”, Bioorg. Med. Chem. 2002, 10, 3067
M. S. Alexandre-Moreira et al., “LASSBIi0-468: a New achiral Thalidomide Analogue which Modulates TNF-a

and NO Production and Inhibit Endotoxic Shock and Arthritis in Animal Model”, International
Immunopharmacology 2005, 5, 485.
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| Home on the Web

Drug Data Report

Yolume 23, Issue 10, 2001, Pages 949-1034

ANALGESIC AND ANESTHETIC DRUGS
Full Text: PDF {72 Kb}

AMNALGESIC DRUGS
306339 (Euroceltique)
306344 (Euroceltique)
306935 (Ono)
307215 (Meiji Seika)
307485 (AstraZeneca)
307488 (AstraZeneca)
GRT-1539R {Grunenthal)
REM-1869 (Mowo Mordisk;
Rekeuron)

RESPIRATORY DRUGS
Full Text: PDF {147 Kb}

ASTHMA THERAPY

305505 (Merck KGadh

305527 (Boehringer Ingelheim)
305570 (Euroceltique)

306350 (Advanced Medicine}
307151 (Protherics) )
307296 (Mikken Chemicals)
307455 (Ube)

DERMATOLOGIC DRUGS
Full Text: PDF {35 Kb}

AMNTIPSORIATICS
305669 (Fournier)

WOUND-HEALING AGENTS
307736 (Pfizer)

CARDIOVASCULAR DRUGS
Full Text: POF {100 Kb}

AMTIHYPERTENSIVE DRUGS
307618 (Actelion)

308603 (Kirin Brewery)
Bay-41-8543 (Bayer)

307964 (Pfizer) TREATMENT OF CHRONIC

308145 (Pfizer) OBSTRUCTIVE
308151 (Pfizer) PULMONARY DISEASES
308641 (Teijin {COPD)

308677 (Bayer)

CALPZ (University of Alabama at
Birmingham; Janssen;
Utrecht University

308751 (Bristol-Myers Squibb)

307490 (Icos)
307517 (Byk Gulden)
307521 (Byk Gulden)

307617 (Merck Frosst)

307627 (Celgene)
307629 (Celgene)
307841 (Bayer)

307866 (Celltech Group)

LASSBio-4682 ( Universidade '
Federal dao @
Rio de Janeiro .
[ TR W PP P P T T e

AGENTS FOR RESPIRATORY
DISTRESS SYNDROME
305451 (Shionogi)
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16.060 - Biologia Cardiovascular REDUCAQ DA PRESSAQ ARTERIAL DE ... »€
O composto LASSBio-897, foi sintetizado a partir da modificagdo da estrutura da 3 .4-
metilenodioxibenzoil-2-tienilidrazona (LASSBio-294) para otimizar sua ...

ww. fesbe. org. brifeshevd/sistema/static/B2A16.060. html - Sk -

Em cache - Paginas Semelhantes

A quimioteca atual
do LASSBIo tem
ca. 1454

IngentaConnect Validated HELC method for determination of LASSBio ... » COMpOStos A
A rapid, simple and accurate high performance liquid chromatography (HPLC) method was
developed and validated for the determination of LASSBio-531 ... O
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LASSBio-785: a vasodilator agent; structure in first source. H hll
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