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Mecanismo molecular de Asp- protease
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A Brik, C-H Wong, HIV-1 protease: mechanism and
drug discovery, Org. Biomol. Chem 2003, 1,5

Nature, 1989, 615, 337
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CANCER...

Localizagao primaria
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_ Breakthrough of the Year

Cancer .
‘Immunotherapy 4
| T cells on the attack ®

Targeted therapies

Sunitinib Dasatinib
$0.27 billion $0.13 billion  Others
3% 1% 50.52 billion

. Erlotinib 5%
- $0.5 billion

Bevacizumab
$3.0 billion

Edwin G Krebs Edmond H Fischer 5% 8%
(1918 —2009) (1920) Cetuximab \ ’
5073 billion £ \

Methods and Principles in Medicinal Chemistry ? g/
o

Universidade Federal do Rio de Janeiro [&7)

:dmawum:hd Muller, PWILEY-VCH S
Protein Kinases L0 Hlion
as Drug Targets
Trastuzumab Rituximab
i - . 514 billion $2.7 billion
_ wmes  kinoma 14% 26%

Market for targeted cancer therapies. US sales of targeted
therapies share of the US market based on 2009 sales.

Sources: company reports

S. Aggarwal, Targeted cancer therapies, Nature Rev. Drug Discov. 2010, 9, 427; P. Cohen, Timeline:
Protein kinases — the major drug targets of the twenty-first century? Nature Rev. Drug Discov. 2002, 1, 309
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chronic myelogenous

leukemia imatinibe Nicholas B. Lydon Brian J. Druker* Charles L. Sawyers**
(CML) Blueprint Medicines Inc* Blueprint Medicines Inc  Blueprint Medicines Inc
& 2009 - Lasker Foundation Clinical Award (J. Clin. Invest. 2009, 119, 2863)

* B. J. Druker has been awarded with the 2012 Japan Prize in Healthcare and Medical Technology;
** C. L. Sawyers was named in 2011, Thomson Reuters Citation Laureate in Medicine;
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PW. Manley, J. Zimmermann in Case Studies in Modern Drug Discovery and Development, X. Huang
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Drug hunters
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Current Drug Therapy, 2008, 3, 000-000

New Insights for Multifactorial Disease Therapy: The Challenge of the

Symbiotic Drugs

Eliezer J. Barreiro and Carlos Alberto Manssour Fraga

Lasssio

Laboratério de Avaliacdo e Sintese de Substdncias Bioativas (LASSBio), Faculdade de Farmdcia, Universidade Federal
do Rio de Janeiro, P.O. Box 65023, 21944-971, Rio de Janeiro, RJ Brazil

Abstract: Some physiopathological processes mvolved in the genesis of diseases could suggest the necessity of designing
bioligands or prototvpes 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, e g. arachidonic acid cascade, it recerves 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 1t as symbiotic hgands or prototypes. In the
present work, we provide some examples and applications of the molecular hybndization 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 hybndization; multifactorial diseases; therapeutic innovation; drug design; dual com-

pounds.

Sl H Simple drugs do not

Medicina personalizada

cure complex diseases



o]
=
- -
W
=
i)
—
w0
-c
=]
- -
a4
@
=
—
o
L
)
3
F
]
=
]
-U
- -
o
)
d
=
iz
ot

Yolume 41, Mumber 1 ACCOUMTS ©F CHEMICAL RESEARCH January, 2008

Hybrid Molecules with a Dual Mode of Action:Dream or Reality?

BERMARD MELMIER

Pakimed, e Piare ot Mare Cure, BP 28262, 31262 Labége Cedex, France

RECHWVED ON APRIL 4, 2007

Curr Med Chem. 2011:15(32):4949-75.

e Multi-target-directed ligands in Alzheimer's disease treatment.
Sl e Eajda M, Guzior N, lgnasik M, Malawska B.
Designing Multi-Target Drugs Curr Med Chem. 2011:158(31):4722-37.

Designed multiple ligands for cancer therapy.
O'Boyle NM, Meegan MJ.

Medicinal

I::>Desiqninq Multi-Target Drugs = Current

R. Morphy & C. J. Harris, Editors Chemistry
Royal Society of Chemistry,
2012
ACSMedicinal ACS Med Chem Lett 2013, 000 @ ACS Publications
RSCPublishing Chemlstry tters pubs.acs.omg/acsmedchemlett

e Exploring t'h.e Chemical Space of Multitarget Ligands Using Aligned
Chemistry Letters) SEIf—OrganIZIng Maps

S AR Janosch z*'Lchen‘bach,Jr Franca-Maria K]jngler,Jr René BlﬁChEl’,T Daniel Moser:r Ann-Kathrin Hiifner,Jr
| : Carmen B. Rl’jdl,Jr Simon Kret;sc‘hmer,Jr Bjorn Krl'_iger,'JF Frank Ll'jhr,{'i Holger Starl(,Jr Bettina Hofmeum,Jr
Dieter Ste[rul‘Lilber,Jr and Ewgenij Proschak®

"Institute of Pharmaceutical Chemistry, ZAFES/OSF, Goethe University, Max-von-Laue-Strasse 9, D-60438 Frankfurt am Main,
Germany

#Chemical R&D—Drug Design, Merz Pharmaceuticals GmbH, Eckenheimer Landstrasse 100, D-60318 Frankfurt, Germany
Institute of Biophysical Chemistry, Goethe University, Max-von-Lane Strasse 9, D-60438 Frankfurt am Main, Germany

JL Medina-Franco et al., Shifting from the single to the multitarget paradigm in drug discovery, Drug
Discov. Today 2013, 18, 495; JL Medina-Franco et al., Multitarget structure-activity relationships
characterized by activity-difference maps and consensus similarity measure, J Chem Inf Mode/ 2011, 51,
2427.
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Ehrlich-Fischer Paradigm

The Nobel Prize in
Physiology or Medicine
1908

Universidade Federal do Rio de Janeiro * )

Emil Fischer

The Nobel Prize
in Chemistry 1902

medicinal chemistry
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e One-target-one-ligand: the 20" century paradigm /C”
One-ligand / one-disease — Lock & Key & Magic bullets
e.g. propranolol, cimetidine, captopril

Clozapine, an “atypical” neuroleptic drug

has affinity for the D, central receptor &

D,, D5, 5-HT,,, 5-HT;, ol and 2 - is an

exception considered as “promiscous” drug |
clozapine

e Ligands for multi-target: the 21th century paradigm
Dual, binary, dimeric, bivalent, mixed, multi ligands
5-LOX/COX-2 ; TXS/TP, ; COX-1/LTA, hydrolase ﬁ
5-HT, ARam/SSRI TPant/IPag, SSRI/PDE-4; M3/PDE-4

TNFo/PDE-4A; J

b OCH;
H;CO H \CH3 O\ /O
D >
N ¢ u OCH;
0
Zapata-Sudo, 2012
Leval, 2002

Cl

ant’ S,
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The multi-target drug design

medicinal chemistiy

21st Century

New dulal lead

Receptor A

Receptor B
Multifactorial diseases

The rational multi-target drug design is related to find a new lead-compound with a
dual recognition pattern by two receptors which are involved with a multi-factorial
disease pathology. A multiple-target lead can be rationale design by combining
pharmacophoric molecular fragments for each target (A + B), applying drug design
strategies of medicinal chemistry.

JL Medina-Franco et al. Shifting from the single to the multitarget paradigm in drug discovery, Drug Discov. Today 2013, 18, 495; C Hiller, J
Kiihhorn, P Gmeiner, Class A G-Protein-Coupled Receptor (GPCR) Dimers and Bivalent Ligands, J. Med. Chem. 2013, 56, 6542; G Phillips, M
Salmon, Bifunctional compounds for the treatment of COPD, Annu. Rev. Med. Chem. 2012, 47, 209; S Reardon, A world of chronic
disease, Science 2011, 333, 558.
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Ciirrend Medicinal Chewisery, 2007, 14, 103-112

Molecular Hybridization: A Useful Tool in the Design of New Drug Prototypes

Claudio Viegas-Junior!, Amanda Danuello!, Vanderlan da Silva Bolzani!, Eliezer J. Barreiro? and
Carlos Alberto Manssour Fraga®.2

! Instituto de Quimica, Universidade Estadual Paulista “hillo de Mesguita Filho", P.O. Box 355, 14801-970 Araraguara,
Sdo Paulo, SP, Brazil

- Laboratério de Avallagdo e Sintese de Substdncias Bloativas (LASSBio), Faculdade de Farmdcia, Universidade Federal
do Rio de Janeiro, P.O. Box 658023, 21944-97]1 Rio de Janeiro, RJ, Brazil

Abstract: Molecular bhybridization 15 a new coocept 1o drug design and development based on the combmaten of
pharmacophoric moieties of different ioactive substances to produce a pew hybnd compound with improved affiury and
efficacy. when compared to the parent dmgs. Additionally, this strategy can result in compounds presenting modified selectivity
profile, different and/cr dual modes of action and reduced undeswed side effects. 50, 1 thes paper, we described sevesal
examples of different strategies for diug design discovery and pharmacomodulation focused on new inmovative hybrid
compounds presenfing amalgesic, anti-inflammatory, platelet anfi-aggregating, anbi-infectious, anhicancer. cardic- and
neuroactive properiies,

Kevwords: Molecular hvbridization, Dmug design, Hybnd compounds. Pharmacophoric group combination.

Current
Medicinal

Chemistry




Novos tinibes duais

Lidia M Lima, Maria L C Barbosa, OCH; 3-b -
-bromoanilino
Stefan Laufer (LASSBio-2013)
OCH;

ureia HN Br

Tivozanib PD-153035

oral VEGF receptor tyrosine kinase inhibitor inhibits tyrosine kinase activity of the EGFR

UNIVERSITAT - acoptor-H— — — — . — Classic ring
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&ASSBio DS
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H;CO molecular S|mpI|flcatlon

VEGF & EGFR inhibitor
; g_CONHZ

M L C Barbosa, L M Lima, R Tesch, C M R Sant’Anna, F Totzke, M HG Kubbutat, C Schachtele, S A Laufer, E J
Barreiro, Novel 2-chloro-4-anilino-quinazoline derivatives as EGFR and VEGFR-2 dual inhibitors, Eur J Med Chem
2014, 71, 1-14.




Novel 2-chloro-4-anilino-quinazoline derivatives as EGFR and
VEGFR-2 dual inhibitors

=
Maria Leticia de Castro Barbosa®", Lidia Moreira Lima *", Roberta Tesch?,
o Carlos Mauricio R. Sant’Anna“, Frank Totzke “, Michael H.G. Kubbutat 9,
s Christoph Schichtele “, Stefan A. Laufer®, Eliezer ]. Barreiro®"*

A Laboratory of Evaluation and Synthesis of Bioactive Substances (LASSBio), Federal University of Rio de Janeiro, PO, Box 68024, 21944-971 Rio de Janeiro,

R]. Brazil'
%f/’/ b G rod uote Program of Chemistry (PGQu), Che misiry Institute, Federal University of Rio de Janeiro, Rio de Janeiro, Rj. Brazil
© Department of Chemisiry, Federal Rural University of Rio de Janeirno (UUFRR]). Seropédica, Rj, Brazl

d ProQinase CmbH, Freiburg, Cermany
* Department of Pharmaceutical/Medicinal Chemistry, Institute of Phormacy, Eberhard-Karls- University Tiibingen, Tiibingen, Germany

European Jjournal of Medicinal Chemistry 71 (2014) 1-14
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Novel molecular pattern
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HsCO N cl

MLC Barbosa, Tese de Doutorado,
Instituto de Quimica, UFRJ, 2013.
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European Journal of Medicinal Chemistry

Published under the auspices of the French Société de Chimie
Thérapeutique (SCT)

Entirely in English & accepting submissions from any country

The Eurapean Joumnal of Medicinal Chemistry is a global joumnal that
publishes studies on all aspects of medicinal chemistry: organic synthesis;
biological behavior; pharmacological activity; drug design;...
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Sample lssue View full aims and scope
Editor-in-Chief: H. Galons

View full editorial board /
Original article ~ Volume 71, 7 January 2014, Pages 1-14

Novel 2-chloro-4-anilino-quinazoline derivatives as EGFR and

VEGFR-2 dual inhibitors

Maria Leticia de Castro Barbosa™", Lidia Moreira Lima™", Roberta Tesch®, Carlos Mauricio R.

Sant'Anna’, Frank Totzke” Michael H.G. Kubbutat’ Christoph Schachtele’, Stefan A Laufer”, Eliezer J.

Barreirg™® i -

em 06/03/2014
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Inovacoes terapéuticas de 2012 e 2013
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Quimica

“... when it comes to drug discovery
you’re not trying to make complicated
molecules, but make molecules that

will be effective ... “

NO,

(l:Hs / \ /[
N S CH
H3C/ o \/\N N~ 3
H H

Barry J. Price

ranitidina

Research Director Glaxo (1967-1995)
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Pas-Graduacao em
-

Programa de

&

armacologi:

Programa de Pos Graduacao em Farmacologia e
Quimica Medicinal

0 Instituto de Ciéncias Biomédicas (ICB) da Universidade Federal do Rio de Janeiro mantém o Programa de
Pds-Graduagdo na modalidade striclo sensu que permite obler graus de Mestre e Doutor em Ciéncias

uimica

)

=

C APES (‘0/

L 3

Conceito 5 »
G

O-?z

{Farmacologia e Quimica Medicinal). Os cursos de Mestrado e Doutorado $30 reconhecidos pela CAPES com
conceito 4 e credenciados pelo Conselho Federal de Educagdo, tendo participagdes significativas na

medicinal fomagdo de recursos humanos. O Mestrado e o Doutorado recebem alunos novos regularmente duas vezes

ao ano, atraves de selegdes realizadas em fevereiro/margo ou julhafagosto

“Medicinal chemistry or pharmaceutical chemistry is a discipline at the
intersection of chemistry and pharmacology involved with designing,
synthesizing and developing drugs.”

Interface Quimica-Biologia em Quimica Medicinal
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Unico programa de pos-graduacdo (M/D)
com este perfil na América Latina
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Blog com historias & fofocas
sobre farmacos

sexta-feira, 27 de dezembro de 2013

A descoberta do vemurafenibe,

primeiro farmaco para o tratamento

Pretende-se tratardestemas, opinioes, do melanoma metastitico
comentériosgobre a Ciénciados

Férmacos, §eu uso seguro e beneficios.
Histéria da descuberta/invengﬁd de Cl
farmacos e aspectos da formacgao
qualificada de universitarios e pos-
graduandos nas Ciéncias dos Farmacos
também sao de interesse.

http://ejb-eliezer.blogspot.com
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