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Ferramentas da Quimica
Medicinal




¢ Sjo intimeras as técnicas de desenho
molecular da Quimica Medicinal que
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Modelagem & dinamica molecular

“for the development of multiscale models for complex chemical systems”
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I\/Ietodologia: Estudos de docking

CONSTRUCAO

DOS
LIGANTES "DOWNLOAD DA
Andlise conformacional ESTRUTURA PROTEICA

(método semi-empirico AM1) = elaborag¢ao do modelo
PROTEIN DATA BANK (PDB)
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DE REFERENCIA DETERMINACAO
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DETERMINACAO DA ENERGIA LIVRE LIGACAO

DE LIGAGCAO TEORICA (AG;, o)

%&s.iO Interface grafica GUI, Maestro, Sybyl, Accelrys, MOE, ICM

Sybyl, Version 8.0, Tripos Associates: St. Louis, MO, 2007 (Licenga # 7512)
Spartan Pro; Wavefunction, Inc. 18401 Von Karman Avenue, Suite 370. Irvine, California 92612, USA (Licenga # 1-001259 )



Estratégias de desenho molecular
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A Quimica Medicinal e o paradigma do composto-protétipo

Barreiro, Eliezer J.*

Rev. Virtual Quim., 2009, 1 (1), 26-34. Data de publicacdo na Web: 2 de Fevereiro de 2009
hittp://www.uff.br/rvg

Medicinal Chemistry and the paradigm of the lead compound

Abstract: This paper briefly describes the application of the physiclogical approach strategy to the invention of
new lead compounds, candidates for drugs from different therapeutic classes, exemplified by the discovery of
some hits in the Laboratory of Synthesis and Evaluation of Bicactive Substances [LASSEBi0®) of the Federal

University do Rio de Janeiro.
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Caracteristicas do composto prototipo

Composto inédito, original (i.e. patentiabilidade)

Obtido por metodologia sintética eficiente, simples, de
reacoes classicas, sem efluentes ambientalmente
impactantes, sem purificacdes cromatograficas, com
até 4 etapas consecutivas;

Solido com propriedades adequadas, i.e. cristalino,
nao-higroscopico, sem polimorfismo;

Termo estavel (70°C), insensivel a luz, estavel a acido;

Coeficiente de solubilidade em agua adequado;

Biodisponibilidade oral, com dose unica ao dia (5-10mg);



Estratégia do scaffold
molecular

Drug Discovery Today: Technologies

Editors-in-Chief
Kelvin Lam — Pfizer, Inc, USA
Henk Timmerman — Vrije Universiteit, The Metherlands

Lead optimization

Scaffold hopping

Wal |, Mo 3 2004

Hans-Joachim Béhm, Alexander Flohr, Martin Stahl™

Molecular Structure and Design, Prarmaceuticals Division, F. Hoffmann-la Roche AG, PRED-CS, Building 092/3.568, CH-4070 Basel, Switzerknd

The aim of scaffold hopping is to discover structurally
novel compounds starting from known active com-
pounds by modifying the central core structure of

the molecule.

Scaffold hopping is a central task of modern
medicinal chemistry requiring a multitude of
techniques, which are discussed in this article.

Their application has led to several molecules with chemically
completely different core structures, and yet binding to the same
receptor. Computational approaches for scaffold hopping
highlight the challenges of the field that are still unsolved.

Section Editor:
Hugo Kubinyi — University of Heidelberg, Germany

In lead eptimization, systematie decoration of 2 eammon scaffald and
biaslkosterie replicement are the predeminant techniques of structural
variation. Seaffeld hopping is an approach to generate new chemistry,
starting from any lead structure. This article describes success stories
as well as computational procedures to “hop” from one scaffold to
another one, to modify affinities and selectivities, to improve
physicochemical and ADMET properties, and/or to arrive at patentable

analogs.
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Estratégias da quimica medicinal
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1108 Mini-Reviews in Medicinal Chemistry, 2007, 7, 1108-1119

Privileged Structures: A Useful Concept for the Rational Design of New
Lead Drug Candidates
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As Longas Pernas do Laboratorio de Avaliacao e Sintese de
Substancias Bioativas (LASSBio®;
http://www.farmacia.ufrj.br/lassbio): Histérico e Perspectivas

Barreiro, E. J.
Rev. Virtual Quim., 2013, 5 (2), 266-282. Data de publicacao na Web: 19 de janeiro de 2013
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LASSBI10-349: novo tipo de bioisosterismo
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LASSBIi0-349: novo tipo de bioisosterismo
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J Med Chem. 2005 Jun 2;48(11):-3530-4.

3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)(2-pyridyl) phenyl ketone as a potent and orally active
cyclooxygenase-2 selective inhibitor: synthesis and biological evaluation.

Khanapure SP', Auqustyniak ME, Ear BA, Garvey DS, Letis LG, Martino AM. Murty MG, Schwalb DJ, Shumway MJ, Trocha AM, Young DV, Zemiseva IS, Janero
DR.
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Desenho molecular de novos derivados
antiinflamatorios bispirazélicos: LASSBio-715
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Novo Prototipo de Farmaco
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Current Medicinal Chemisory, 2007, 14, 103-112

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

Claudio Viegas-]uniorl, Amanda Danuello! . Vanderlan da Silva Bolzanil. Eliezer J. Barreiro? and

Carlos Alberto Manssour Fraga®-2

! mstituto de Quimica, Universidade Estadual Paulista “Jilio de Mesquita Filho”, P.O. Box 355, 14801-970 Araraguara,
Sdo Paulo, SP, Brazil

’Laboratério de Avaliagdo e Sintese de Substancias Bioativas (LASSBio), Faculdade de Farmacia, Universidade Federal
do Rio de Janeiro, P.O. Box 68023, 21944-971, Rio de Janeiro, RJ, Brazil

Current Abstract: Molecular hybnidization is a new concept in drug design and development based on the combination of
Medicinal pharmacophoric moieties of different bioactive substances to produce a new hybnd compound with improved affimity and
Chemistry efficacy, when compared to the parent drugs. Additionally, this strategy can result in compounds presenting modified selectivity
profile. different and/or dual modes of action and reduced undesired side effects. So. in thus paper. we described several
examples of different strategies for drug design. discovery and pharmacomodulation focused on new innovative hybnd
compounds presenting analgesic, anti-inflammatory, platelet anti-aggregating, anti-infectious, anticancer, cardio- and
neuroactive properties.

Kevwords: Molecular hybridization, Drug design, Hybrid compounds, Pharmacophoric group combination. %
.. ‘Kss SBio
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Simplificagdo Molecular

CAPITULO 10
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AN A MODIFICACAO MOLECULAR E 0 PROCESSO DE OTIMIZACAO DE
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H

Quim. Nova, Vol. 25, No. 6B, 1172-1180, 2002

ESTRATEGIA DE SIMPLIFICACAO MOLECULAR NO PLANEJAMENTO RACIONAL DE FARMACOS: A
DESCOBERTA DE NOVO AGENTE CARDIOATIVO

Eliezer J. Barreiro*
Departamento de Farmacos, Faculdade de Farmicia, Universidade Federal do Rio de Janeiro, Cidade Universitdria, Ilha do Fundio,
CP 68006, 21944-190 Rio de Janeiro - RJ

Recebido em 24/1/02; aceito em 17/4/02

STRATEGY OF MOLECULAR SIMPLIFICATION IN RATIONAL DRUG DESIGN: THE DISCOVERY OF A NEW
CARDIOACTIVE AGENT. In this article are described examples of the successful use of molecular simplification strategy in
the discovery of new drugs from bioactive natural products and synthetic compounds. The discovery of a new cardiotonic derivative
(37, 2-thienylidene-3.4-methylenedioxybenzoylhydrazine: LASSBio-294), efficiently synthesized from Brazilian natural product
and structurally designed by molecular simplification of active pyridazinone compounds reported in the literature, is described.
A brief description of the pharmacological profile of this new cardiotonic lead-compound, belonging to the N-acylhydrazone
(NAH) class, is also reported herein.

Keywords: new cardiotonic derivative; bioactive N-acylhydrazone compound; LASSBio-294.



MEDICINAL CHEMISTRY OF N-ACYLHYDRAZONES: NEW
LEAD-COMPOUNDS OF ANALGESIC, ANTIINFLAMMATORY AND
ANTITHROMBOTIC DRUGS

Carlos A.M. Fraga and Eliezer J. Barreiro

Volume 13, 167-198, 2006

= — In this article we provide an overview on the medicinal chemistry of new
E. urrent bioactive N-acylhydrazone (NAH) derivatives designed through the structural
1 o e e optimization of N-arylhydrazone precursors, originally planned by molecular
?" I € d [ ": ina I hybridization of two known 5-lipoxygenase inhibitors, i.e. CBS-1108 and
[—_. h emisiry BW-755c. The analgesic, antiedematogenic and platelet anti-aggregating

profile of several isosteric NAH compounds was investigated by using
classical in vivo and ex-vivo pharmacological assays, which allowed the
identification of new potent centrally and peripherically-acting analgesic
leads, new antiinflammatory agents and new antithrombotic prototypes.
During this study, dozens of active NAH compounds were discovered,
clarifying the structure-activity relationships for this series of derivatives
and indicating the pharmacophoric character of the N-acylhydrazone
moiety for its biological profile.

http://dx.doi.org/10.2174/092986706775197881
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71 A génese do LASSBio-294
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addictive Analgesic Activity of Novel N-acylarylhydrazones and Isosters, Derived from Natural Safrole”, Eur. J. Med. Chem., 35,
187 (2000).
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X-ray diffraction
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THR88

LASSBio-294 docked no cristal 3QAK do receptor adenosinérgico A2A
Programa GOLD 5.1. (CCDC) (n2 de registro 8588); Funcao: ASP




Toxicidade Aguda e Sub-aguda

v A toxicidade sistémica aguda e sub-aguda foi investigada em ratos,
por duas vias de administracao, p.o. e i.p., nas doses de 1000 uM/kg
e 73 uM/kg, respectivamente (i.p., administrando-se 2 vezes ao dia,
durante 15 dias seguidos: ~ 100 vezes superior a ED., in vivo).

Nao tem efeito letal, ndao provoca ‘-\Hlnh
letargia, nao reduz a motilidade,
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Nao se observaram efeitos
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hematocrito, nem altera a taxa de de ratos, tratadas com

glicos_.ef uréia, TGO, TGP, LASSBio-294 (500 uM).
creatinina.

Efeito neuroprotetor
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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 %&SQIO

Laboratdrio de Avaliagdo e Sintese de Substdncias Bioativas (LASSBio), Faculdade de Farmacia, Universidade Federal
do Rio de Janeiro, P.O. Box 68023, 21944-971, Rio de Janeiro, RJ, Brazil.

Abstract: Some physiopathological processes involved in 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 fargets belong to distinct biochemical routes and both are
related to the same disease, we can characterize the agents able to modulate 1t 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.

Key Words: Symbiotic drugs: molecular hybridization: multifactorial diseases: therapeutic mnovation: drug design: dual com-
pounds.
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Farmacos do século 21
Novo paradigma

Receptor A

Receptor B

Doencas multifatoriais

O desenho racional de farmacos multi-alvos depende da capacidade de
se combinarem fragmentos moleculares farmacoféricos, capazes de assegurarem
reconhecimento molecular pelos receptores envolvidos na patologia multifatorial
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