A0S .. Nocoes basicas de
Quimica Mediginal

. na descoberta de
farmacos

Eliezer J. Barreiro

Professor Titular
(ejbarreiro@ccsdegania.ufrj.br)

Universidade Federal do Rio de Janeiro

Departamento de Farmacos
Faculdade de Farmacia

m Universidade Federal de Goias, junho de 2008




Laboratorio de Avaliacao e Sintese de Substancias

% : Bioativas

Laboratério de Avaliogto e Sintese de Substdncios Bioativas

Composic¢ao (03/2008)

: ‘ 05 doutorandos, 13 mestrandos, 13 IC’s,
1983 25 anos > 2008 05 professores & 03 pos-doutores

eliezer © 2008




__FFrmacos

""—_—".

Universidade Federal do Rio de Janeiro




A abordagem

Fisiopatologia da

terapéutlcu
doenga
Planejamento racional
I de novas substancias

’ | |

o [Escnlha do alvo ] QUimica

Bioforos naturais

[MW&

Bioinformatica
5 Bicensaios

Sintese nrgﬁnica medicinal

blolsnsterlsmo
anelacio, hibridacdo &

¥ *in vivo

simpliﬁcagﬁn molecular
intuicio quimica

Lasseio

(Nﬂvﬂ Com posto-protd

| .

INOVAaCiHo

Laboratéria de Avaliagdo ¢ Sintese de Substdncins Bioativas

*Toxicidade .
*Ensaios pré-clinicos

Novo candidato a

farmaco

\

Pmtegﬁn patentfiria

Parceria empresarial

* Scale-up

eliezer © 2008



Alvo- inovacdo — patentes

terapeutlc

Abordagem —_
fisiologica

Inovagoes Terapéuticas

Formaqao de pessoal

RERER,

Padroes moleculares
originais

—

Novas entidades quimicas

Produtos naturais

Antlnsldrien Simbioticos

eliezer © 2008



‘F‘@g‘gl{u& fzaca 7 e
Sassdﬁ'dg na_~ ése de Substgpmas Bloatlvas na Cascata do Aado Atmjul ( mco. =
amatong%a_]gfskcos e Aﬁufttombaia)s” @ut’mzca Nova, 22, 744 (1 .9

T o




natural

L4
L4
LJ
L4
L4
L4
LJ
L4
L]
LJ
L/

L]

D
B
«
',,.l-l'""* ~
s
v
»
"

"y .
l........-“‘

v.

™ ™
1Y S 5 N Y N 7 N S
N
b .

=

> >
NG N T Y W ¥ S S Y Y W




HyC” CO,H
N
CH;
0 N
(0)
Cl
Indometacina c
C1oH;1CINOy Safrotacina
357.79
371.77

indometacina safrotacina

T.Y. Shen et al., J. Am. Chem. Soc. 85, 488 (1963); E. J. Barreiro et al., "An Improved Synthesis of Indole

T.Y. Shen, US 3161654 (1964 to Merck) Derivatives Related to Indomethacin from Natural Safrole",
i Journal of Chemical Research (M) 1142-1165, (1982).
.. n\ss SBio
Quiimica Nova, 22, 744 (1999)
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Biourganic & Medicinal Chemisomy Lemars 2 (19%8) 155 158 LETTERS
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SYNTHESIS AND PHABRMACOLOGICAL EVALUATION OF NEW FLOSULIDE
ANALOMGUES, SYNTHESLEEED FROM NATURAL SAFROLE
Adriana 5. Lages ™ Kelli C. M. Silva® Ara L. P. Mirarda® Carlos A, M, 'Fr.;g_n_" smd Fli=zsr J. Barreira. "
“Labarctdrio de Avaliopdo ¢ Sintese de Swbrrdnciar Sioativas (LASS o), Fecwldade de Farovdcia,
Lrlversigode Federad do Rio oo Aeavirn, COF GRON A0P FIO84.970 Rio de lameire - BT Beam)
“ D puriamerio de Chvimica Orpdrica, fnstituto de Guimica, Universidoads Sederal do Bio de Jareira, Bie
de Janeira - BRI Brazil

Recsived 23 October 1997, pocepted 2 December 15817

H Bioorganic & Medicinal
Chemistry Letters

bl
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LASSBIi0-349: um novo composto-prototipo

') 'e) sulfonilamina 0 0 sulfonilamina
N N7
77N
HN CH;) F HNT NcH

indanona 1,3-benzodioxola

aceptor-H

faceptor-H'

flosulido

O inicio... a literatura de patentes!
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LASSBio-349

CGP 28238 I!I
Futaki, 1995 .
Flosulido safrulido safronamida
Ci6H13F2NO4S
353.34 C15sHysNOGS C15H;sNO,S
IS COX-1/COX-2 = 5000 305.34 305.34

IS = indice de seletividade
IC;, (WPGHS-1) = 73,2 uM

IC,, (rPGHS-2) = 0,015 uM

EJ Barreiro et al., Bioorg.Med. Chem. Lett., 8, 183 ( 1998)
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Novo Prototipo de Farmaco
SA‘I@

= ‘i a Geracao
. . : e : -

87,'ﬁ umol/kg

;.,:ii'-‘-' L BN TS

LASSBio
445
Patent: PI 99029

Qlﬂmlca E. J. Barreiro et al., Selective PGHS-2 Inhibitors: A Rational Approach for

Treatment of the Inflammation, Current Medicinal Chemistry 2002, 9, 849
eliezer © 2008



Avallable online at www.sciencedirect.com
- EurOPEAN JOURMNAL OF

“=.* ScienceDirect MEDICINAL
CHEMISTRY

hupfwwwe lsevier comdl ocate’e jmech

E European Journal of Medicinal Chemisuy xx (2007) -9

Original article

Synthesis and anti-platelet activity of novel arylsulfonate—acylhydrazone
derivatives, designed as antithrombotic candidates

Lidia M. Lima **, Fldvia S. Frattani , Jean L. dos Santos *, Helena C. Castro ™,
Carlos Alberto M. Fraga ®, Russolina B. Zingali ®, Eliezer J. Barreiro ***

2 Laboratdrio de A valiagao e Sintese de Substdncias Bioativas (LASSBio), Facwldade de Farmdeia,
Universidade Federal do Rio de Janeira (UFRT), Rio de Taneira, BT, PO Box 68K, 271944910, Brazil
" Laboratdrio de Hemostase ¢ Venenos (LabHemoVen), Programa de Biodogia Extrutural,
Tastitte de Bioguinmica Médica UFRT, Rio de Janeiro, BT, Brazil

Received 25 January 2007: received in revised form 26 March 2007 accepied 28 March 20007
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anti- thrombin prototype (1)

Novos protétipos antitrombaoticos!
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Cardiotonicos

=struturalmente simples;
Sinteticamente acessivel
em ofimes rendimentos;
Materia-prima cisponfye] ===

@ rm@ﬁ@[l @@l[ﬂ@[ﬂ»q Patente US 7.091.238 (ag/2006)

Possiveis aplicagoes terapéuticas:

Cardiopatias;Distrofia muscular neurogénica;
Hipertermia maligna.
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| i e ] PATENT M | ATTOEMEY DOTEET WD J COBFTRELATI B |
Aug. 15, 2006 7.091.238 TR e

VEMABLE LLP Thienylh T Disiialio Tike — —— e

.00 BOK J43R5 { Thicmyllydrazenc with Digi properties (positive inotropic effects))

WASHISOTON, DC 20043 9998
[ISSUE NOTIFICATION |

The progected petent sumbes and ssue dale sre apeacified shove
Dheterminafion of Patent Term * "t

LASSBio-294 " e

The Putent Term Adjustment s 109 day(s), Amy idensified apphication
mcliade s andication of the adjusimend on the frond

If & Continued Prosccution Application (CPA) was fibed m ihe above-idénihed apphicaton, the Aling duic
deermines Fatent Term Adjustweent {s the filing dae of the mos recem O

Applicaod will be able o dilain moge detailed mformation by accessing the Paiens Application Informatos
Retrieval (PAIR) WEB sste (hitp/fpasr.uspio. gov

queetlons regaideng e Pabenl Ters Extension or Adjustmend determmnabion shoukd be directed: o the
Office of Pateat Legal Admiaistration & (571) 1727702, Questions relating to issee and publication fee
payments ghould be direcied w0 e Customer Service Cenler of the (ffice of Paient Publicaton ai {703}
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a1 Catalog Name: ChembDiv, 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, 92121USA
Phone: +1-858-794-4860 Fax: +1-858-794-4931
Email: info@chemdiv.com Web: http://www.chemdiv.com

Catalog Name: Scientific Exchange Product List

Publication Date:18 Feb 2005

Order Number: X-026756

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: Scientific Exchange, Inc.

105 Pine River Road P O Box 918 Center Ossipee, NH, 03814 USA
Phone: (603) 539-7436 Fax: (603) 539-7438

Email: sales@htscompounds.com

Web: http://www.htscompounds.com
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o Bioorganic & Medicinal
Chemistry

S Analgésicos

Bioorganic & Medicinal Chemistry 15 (2007) 24212433

Synthesis, pharmacological evaluation and electrochemical studies
of novel 6-nitro-3,4-methylenedioxyphenyl-/NV-acylhydrazone
derivatives: Discovery of LASSBi0-881} a new ligand of
cannabinoid receptors

Carolina D. Duarte,™” Jorge L. M. Tributino,*® Daniel I. Lacerda,™® Marina V. Martins,**
Magna S. Alexandre-Moreira,” Fernando Dutra.® Etelvino J. H. Bechara.®
Francine S. De-Paula,' Marilia O. F. Goulart,! Juliano Ferreira.? Joao B. Calixto,?
Marise P. Nunes,” Alvaro L. Bertho,” Ana Luisa P. Miranda,®
Eliezer J. Barreiro™® and Carlos A. M. Fraga®®™*

*LASSBio—Laboratorio de Avaliagio e Sintese de Substancias Bioativas, Faculdade de Farmacia,
Universidade Federal do Rio de Janeiro, PO Box 68006, 21944-971, Rio de Janeiro, RJ, Brazil
hngmmﬂ de Pos-Graduacdo em Quimica Orgdnica, Instituto de Quimica, Universidade Federal do Rio de Janeiro,
Rio de Janeiro, RJ, Brazil
“Departamento de Farmacologia Bdsica ¢ Clinica, Instituto de Ciéncias Biomédicas,

Universidade Federal do Rio de Janeiro, Rio de Janeiro, RJ, Brazil
“LaFl—Laboratério de Farmacologia ¢ Imunidade, Departamento de Fisiologia, Centro de Ciéncias Bioldgicas,
Universidade Federal de Alagoas, Maceio, AL, Brazil
*Departamento de Bioguimica, Instituto de Quimica, Universidade de Sio Pawlo, Sio Pawlo, SP, Brazil
Unstituto de Quimica ¢ Biotecnologia, Universidade Federal de Alagoas, Maceid, AL, Brazil
EDepartamento de Farmacologia, Centro de Ciéncias Biologicas, Universidade Federal de Santa Cataring, Floriandpolis, SC, Brazil
hﬂfpmmmfnm de Imwmologia, Fundagdo Oswaldo Cruz, Rio de Janeiro, RJ, Brazil

Received 3 December 2006; accepted 11 January 2007
Available onling 17 Jamnuary 2007 eliezer © 2008
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Duarte, C. D.; Tributino, J. L. M.; Lacerda, D. I.; Martins, M. V.; Moreira, M. S. A.; Dutra, F.; Bechara, E. J. H.;
Paula, F. S.; Goulart, M. O. F.; Ferreira, J.; Calixto, J. B.; Nunes, M. P.; Bertho, A. L.; Miranda, A. L. P,;
Barreiro, E.]J.; Fraga, C.A.M. (2007) Bioorg. Med. Chem. 15, 2421-2433
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Antimalarico

HO\/Ej
N

CF;

Pirazolo[3,4-d]piridina

Quinolina

Mefloquina LASSBio-289

.Assalp

L. R. S. Dias, A. C. C. Freitas, E. J. Barreiro, D. K. Goins, D. Nanayakkara, J. D. McChesney,
“Synthesis and Biological Activity of New Potential Antimalarial: 1 #pyrazolo[3,4-b]pyridine
derivatives”, Bolletino Chimico Farmaceutico, 139, 14-20 (2000)

eliezer © 2008



BIOORGANIC &
MEDICINAL
CHEMISTRY

Bioorganic & Medicinal Chemistry 11 (2003) 48074813

Design, Synthesis and Pharmacological Profile of Novel Dopamine
D2 Receptor Ligands

Ricardo Menegatti,® Anna C. Cunha,® Vitor F. Ferreira,® Edna F. R. Perreira,®

Ahmed El-Nabawi,® Amira T. Eldefrawi,Y Edson X. Albuquerque,®*¢ Gilda Neves,'
Stela M. K. Rates,’ Carlos A. M. Fraga®® and Eliezer J. Barreiro®*

AL aharatario de Avaliagdo e Sintese de Substancias Bioativas { LASSBio ), Faculdade de Farmacia,
Universidade Federal do Rio de Janeivo, Rio de Janeiro, PO Box 68006, RJ 21944-970, Brazil
bnstituto de Quimica, Universidade Federal do Rio de Janeiro, Rio de Janeiro, RJ, Brazil
“Departamento de Quimica Organica, Universidade Federal Fluminense, Rio de Janeivo, RJ, Brazil
UDepartment of Pharmacology and Experimental Therapeutic, University of Marvland, School of Medicine,
Baltimore, MD 21200, USA
“Departamento de Farmacologia Basica ¢ Chnica, Instituto de Ciéncias Biomédicas,
Universidade Federal do Rio de Janeiro, Rio de Janeivo, RJ, Brazil
"Faculdade de Farmacia, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil
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[ Farmacos Simbioticos ]

O desenho estrutural do novo candidato a protétipo

¢ planejado de maneira a permitir seu reconhecimento
molecular por dois distintos sitios receptores,

simultaneamente, envolvidos na mesma fisiopatologia

prototupo

eliezer © 2008



Current Drug Therapy, 2008, 3, 000-000

1

New Insights for Multifactorial Disease Therapy: The Challenge of the

Symbiotic Drugs

Eliezer J. Barreiro and Carlos Alberto Manssour Fraga

Laboratério de Avaliagédo e Sintese de Substdncias Bioativas (LASSBio), Faculdade de Farmdcia, Universidade Federal
do Rio de Janeiro, P.O. Box 68023, 21044-0971, Rio de Janeiro, RJ, Brazil.

Abstract: Some physiopathological processes mvolved 1n the genesis of diseases could suggest the necessity of designing
bioligands or prototypes that aggregate, in only one molecule, dual pharmacodynamical properties, becoming able to be
recognized by two elected bioreceptors. This approach can have distinct aspects and, when a novel ligand or a prototype
acts in two elected targets belonging to the same biochemical pathway, ¢ 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 hvbridization concept for the structural design
of new symbiotic ligands and prototypes, especially those applied in the treatment of chronic-degenerative disorders.

Kev Words: Symbiotic drugs; molecular hyvbridization: multifactorial diseases; therapeutic mnnovation; drug design: dual com-

pounds.

Current
Drug Therapy

eliezer © 2008



! () Toxicophoric
subunit O
N {r_\ =0 H,C~ G
N H,C .
A O |0 H (

(61)  ICq, (anti-TNFee) 200 uM (62) D

[C s, (ant1i-PDE-4) 4.3 pM

Molecular
A + B + C | | Hybridization

Laboratérie de Rvalingéi ¢ Sintese de Substancios Bioativas

LASSBE10-468 (60)

Design concept of symbiotic anti-TNFo / PDE-4 inhibitor
Quim. Nova, 24, 683 (2001)
Bioorg. Med. Chem., 10, 3067 (2002)
Eur. Respir. J., 22, 20-27 (2003)
Internat.Immunopharmacol., 5, 485 (2005) eliezer © 2008




PROUS SCIENCE

|
Quick Search|
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| in all journals + | Structure Search

Drug Data Report

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

ANALGESIC AND ANESTHETIC DRUGS

Full Text: PDF (72 Kb}

ANALGESIC DRUGS
306339 {(Euroceltique)
306344 (Euroceltique)
306935 (Ono)
307215 (Meiji Seika)
307485 {AstraZeneca)
307488 (AstraZeneca)
GRT-1539R {Grinenthal)
REM-1869 {(Mowvo Mordisk;
ReMeuron’

RESPIRATORY DRUGS
Full Text: POF (147 Kb}

ASTHMA THERAPY
305E0E (Merck KGah)
305527 (Boehringer Ingelh
305570 (Euroceltique)

306350 (Advanced Medicing)

207151 (Protherics)

307296 (Mikken Chemicals)

307455 (Ube)

307480 (Icos)

307517 (Byk Gulden)
307521 (Byk Gulden)
307617 (Merck Frosst)
307627 (Celgene)
307629 (Celgene)
307841 (Bayer)

307886 (Celltech Group)

DERMATOLOGIC DRUGS
Full Text: POF (35 Kb)

ANTIPSORIATICS
305669 (Fournier)

WOUNMD-HEALING AGENTS

307736 (Pfizer)

CARDIOVASCULAR DRUGS
Full Text: PDF (100 Kb)

ANTIHYPERTENSIYE DRUGS

307618 (Actelion)
308603 (Kirin Brewery)
Bav-41-8543 (Bayer)

307964 (Pfizer)
30B145 (Pfizer)
308151 {Pfizer)
308541 (Teqin)
308677 (Bayer)

2im

Birrmingharn; Jansse
Utrecht University)

CALPZ (University of Alabama at

i

TREATMENT OF CHRONIC
OBSTRUCTIVE

PULMOMNARY DISEASES
{COPD)

308751 (Bristal-Myers Sguibb)

LASSBio-468 { Universida
Feder

de
al do

Rio de Janeiro)

AGEMNTS FOR RESPIRATORY

DISTRESS SYMNDROME
305451 (Shionogi)

eliezer © 2008
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Editorial | Missdo | Perfis Historicos

'Operarios” das Ciéncias Farmal:éutil:as| Resenhas | Yocé Sahia? |

| Tribuna do Especialista " Atualidades

Entrevistas " Equipe " Pagina Inicial |

Cuartafeira, 11 de Junho de 20028

EDITORIAL
- Resenha do Pos-Graduando -

Mesta Resenha sobre Polimorfismo, Astfhuar
Kiprmerle, doutorando  do Programa  de
Quimica do Instituto de Quimica da Universidade
Federal do Rio de Janeiro aborda um dos
problernas mais sérios com o qual se defronta a
inddstria  farmacéutica, ou a de genericos,
quando langa novas farmacos no mercada,

Por ser pouco tratado nos Cursos de Farmacia e
de Juimica, esta resenha certamente despertara
urn novo olhar de todos agueles que se dedicam
& quirmnica farmacéutica,

M3o dewvern ter sido poucas as wezes que
estudantes ao repetirem a sintese de uma nova
substéncia se defrontaram cormn diferencas na
sua solubilidade & na forma de seus cristais.
Apesar  disso, essas  diferengas  passaram
despercebidas.

Q polirmorfismo estd mais presente no dia a dia
de quirnicos sintéticos do que se imaagina,

O PORTAL DOS FARMACOS deixa aqui o convite!
Pds-Graduandos enviern suas resenhas. E uma
oportunidade de wocés, rmestrandos =
doutarandos, fazerem a divulgacdo cientifica de
suas dreas de pesquisa mostrando que sdo
capazes de escrever numa linguagem leve e
ohjetiva, para um publico ndo-especializadn.

Angelo €. Pinto
Instituto de Quimica da UFRF
Colaborador do Portal dos Farmacos

www.portaldosfarmacos.ccs.ufrj.br

‘ o Charge do Més |

Nf 0 Diga NAO ao Medicamento Falsificado 11}

Medicaments® v g fodo para anplia-a.
Falsificado

tArquivo de Charges::

2. Toda farmacla necessita da presenga do Farmacéutico

Parceiros:

Instituto do Milénio

ééﬁmi A

Inawagio e 0 esers ol mento

http://www.farmacia.ufrj.br/lassbio

‘ o Destaques do Més |

Ma secdo Yocé Sabia? a famacéutica Danele
Aratio fala sobre 3 agdo dos Anti-hipertensivos.

Ma sessdo Resenha do Pés-Graduando
"Polimorfismo e Farmacos” por Arthur Kimmerle,

Academia Brasileira de Ciéncias comemora a
posse dos seus novos membros

Pfizer ameaca o sigilo da revisdo por pares,
mas perde a causa na Justica

uediom Medicamentos Genéricos, Contexto e
Competéncias - Prof. Adelaide Antunes escreve

- para a Tribuna do Especialista deste Més.

Francisco Freire Alemao - "Cientista do
Medanha” Faz o nosso Perfil Histérico.

http://www.farmacia.ufrj.br/im-inofar

eliezer © 2008
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Inscricoes a partir de setembro
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