
eliezer  2016

Desafios no planejamento & 

inovação em fármacos no 

LASSBio/UFRJ: os primeiros 20 anos.

Desafios no planejamento & 

inovação em fármacos no 

LASSBio/UFRJ: os primeiros 20 anos.

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

Laboratório de Avaliação e Síntese de Substâncias Bioativas

Eliezer J. Barreiro

II Encontro em Química Medicinal e Desenvolvimento de Fármacos
Importância, perspectivas e inovações no planejamento de fármacos 

28 de setembro de 2016



Quem Somos?



Molecular
Modelagem

1994

2001

Centro de Ciências da

Saúde, Bloco F, sala 12

& Bloco B, sala 14 

Bioensaios

Bioensaios

1994

2012

Criado em 19/04/1994

Cidade Universitária, ilha do Fundão,

Rio de Janeiro, RJ

Onde estamos?



Video ilustrativo LASSBio

O quê fazemos?



Livro Comemorativo dos 20 anos

www.lassbio.icb.ufrj.br

E. J. Barreiro, As Longas Pernas do Laboratório de Avaliação e Síntese de
Substâncias Bioativas (LASSBio®):  Histórico e Perspectivas, 

Rev Virtual Quim 2013, 5, 266-282 [http://rvq.sbq.org.br/index.php/rvq]

http://www.lassbio.icb.ufrj.br/download/20anos_album.pdf

www.scielo.br
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Fonte: Base Scopus (acesso em 08/06/2015) 

Período: 2010-2015
Total = 97 artigos

Produção científica em periódicos indexados: ca. 155 co-autores,
de vários países, e.g. BR, FR, UK, UR, IT, AR, MEX, SW, BE, DE, PT, SP, US.



Mestrado
Doutorado

Pós-Doc

0

5

10

15

20

25

Mestrados e Doutorados Concluídos
(2010-2015)

Mestrado
Doutorado

Pós-Doc
IC

0

2

4

6

8

10

12

7

5

12

5

10

23

8

Mestrados e Doutorados
em Andamento (2016)

10

3





Definição da Doença-Alvo 
e.g. Asma

Eleição do Alvo Molecular 
(receptor) e.g. PDE-4

Planejamento Baseado em 
Estrutura (SBDD = PDB) 

PDE4A-D 

Docking

Molecular

Poses de LASSBio-
448 (laranja) com as 

4 isoformas de PDE: 

PDE4A (A), PDE4B 

(B), PDE4C (C), 

PDE4D (D). 

GOLD 5.2 software. 
Hydrogen atoms have been
omitted for clarity. Hydrogen
bonds are in dashed lines.
PDE4D numbering has
been used

Estrutura de
Novos 

Ligantes

Como fazemos?
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SÍNTESE dos
novos ligantes

Reagentes & condições:
a) 1) H2SO4 /Ac2O /AcOEt; 0 ºC, 2 h;
2) AcOK / EtOH; 25 ºC, 30 min, 93%;
b) SOCl2, DMF, 75 ºC 4 h, 92%;
c)CH2Cl2,Et3N,2-(3,4-dimetoxifenil)
etanolamina, 25 °C, 2 h, 81% .
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Avaliação Biológica
In vitro e In vivo 

Recombinant enzyme
LASSBio-448

IC50
a (µµµµM ±±±± S. D.)

Rolipram

IC50
a (µµµµM±±±± SEM)

PDE4A 0.7 ± 0.13 0.3 ± 0.03

PDE4B 1.4 ± 0.14 0.9 ± 0.04

PDE4C 1.1 ± 0.13 0.9 ± 0.02

PDE4D 4.7 ± 0.10 0.6 ± 0.10

PDE4 recombinant isoform inhibition (IC50, µM)
for sulfonamide LASSBio-448 & rolipram

aThe IC50 was calculated by nonlinear regression and represents the mean value of three measurements.
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Efeito relaxante de LASSBio-448 (em diferentes
concentrações: 10-7 a 10-2M) sobre traquéias de ratos
pré-contraídas com carbacol (2,5 µM). Cada ponto
representa a média ± erro padrão da média de valores
obtidos em 5 experimentos .
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ENSAIO EM MODELO MURINO DE ASMA 

CRÔNICA (CAMUNDONGOS A/J). 

Representative histological changes noted 24 h after
the series of three ovalbumin challenges, done at
days 14, 21 and 28 post-sensitization. (a)
Photomicrograph of paraffin-embedded lung section
stained by hematoxilin-eosin indicating peribronchial
inflammatory infiltrate; (b) Photomicrograph taken of
representative airways showing goblet-cell hyperplasia
and mucus production (purple color, arrowheads),
and (c) Photomicrograph of representative lung
histologic section stained with Gomori trichrome

revealing peribronchial fibrosis. Original

magnifications of x400

In vivo 
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Avaliação Biológica
In vitro e In vivo 

ADME in silico

Comparative ADME properties of rolipram & LASSBio-448 

predicted in silico using the Program ACD/Percepta 14.0

Compounds Caco-2 HIA(%) F% (oral) Vd PPB(%) CNS

Rolipram
Pe = 180 x10-6

cm/s
100 99% 1.4 L/Kg

63 -2.06

LASSBio-448
Pe = 211x10-6

cm/s
100 99% 1.8 L/Kg

87 -2.54
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Avaliação Biológica
In vitro e In vivo 

ADME in silico

Estudo do 

Metabolismo

Percentage of in vitro microsomal hepatic metabolism of

LASSBio-448 in the presence of CYPs and FMO inhibitors

(ketoconazole and methimazole, respectively).



Percentage inhibition of in vitro microsomal hepatic metabolism of

LASSBio-448 by selective inhibitors of CYPs isoenzymes: furafylline

(CYP1A2; A), ketoconazole (CYP3A4; B), ticlopidine (CYP2C19; C),

para-nitrophenol (CYP2E1; D), sulfaphenazole (CYP2C9; E) and

quinidine (CYP2D6; F).

The in silico predition of the site of metabolism for 

LASSBio-448 using several CYP’s in program MetaSite



IC50 = 6,7 µM PDE-4

LASSBio-9592nd generation

Biophore from 

natural safrole

IC50 = 105 nM PDE-4

LASSBio-1386

3th generation

Otimização do composto-protótipo

AE Kümmerle, et al., Design, synthesis, and pharmacological evaluation of N-acylhydrazones and  novel 
conformationally constrained compounds as selective and potent orally active phosphodiesterase-4 inhibitors , 
J. Med.Chem. 2012, 55, 7525
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• Science 2004, 303, 1713

(Donald Kennedy)

• Science 2000, 287, 1951

(Julia Uppenbrink, J. Mervis)

OnLine

• Science 2005, 309, 721

(Jeffrey Mervis)
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http://inct.cnpq.br/

INCT-INOFAR & Interação Universidade-Empresa-UNIPAMPA set. 2016



Annual Activities Report

www.inct-inofar.ccs.ufrj.br/download/aar/2015.pdf

www.inct-inofar.ccs.ufrj.br

Coordinator:

Eliezer J. Barreiro
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Oléo de Sassafrás Ocotea pretiosa

Piper hispidinervum

5% oléo

82% safrol

D Riva et al., Acta Amazonica 2011, 41,  297

E. J. Barreiro, P. R. R. Costa, P. R. V. R. Barros e W. M. 
Queiroz, "An Improved Synthesis of Indole Derivatives 
Related to Indomethacin from Natural Safrole", Journal 

of Chemical Research (S) 1982, 102-103; (M) 1142-1165

E. J.  Barreiro & C. A. M. Fraga, “A Utilização do Safrol, 
Principal  Componente Químico do Óleo de Sassafrás, 
na Síntese de Substâncias Bioativas na Cascata do 
Ácido Araquidônico: Anti-inflamatórios, Analgésicos e 
Anti-trombóticos”, Química Nova, 1999, 22, 744-759.

1982

1982
Uso de produtos naturais

abundantes como bióforos

em Química Medicinal

Alil-benzeno
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Patent (USPTO) 7.091.238 (15/08/2006) 



Alcaloides 
pirrolizidínicos

Monocrotalina*

* Probe farmacológico para modelos de hipertensão pulmonar crônica

Espectalina

Alcaloides 
piperidínicos



Volume 13,  167-198, 2006

In this article we provide an overview on the medicinal chemistry of new
bioactive N-acylhydrazone (NAH) derivatives designed through the structural
optimization of N-arylhydrazone precursors, originally planned by molecular
hybridization of two known 5-lipoxygenase inhibitors, i.e. CBS-1108 and
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.

CAM Fraga, EJ Barreiro

Eliezer J. Barreiro et al., A química medicinal de N-acilidrazonas: novos compostos-protótipos de 
fármacos analgésicos, antiinflamatórios e anti-trombóticos. Quím. Nova 2002, 25, 129-148

In this article are described new bioactive N-acylhydrazone (NAH) derivatives,
structurally designed as optimization of aryl hydrazones precursors planned by
molecular hybridization of two 5-lipoxigenase inhibitors, e.g. CBS-1108 and BW-755c.
The analgesic, antiedematogenic and anti-platelet aggregating profile of several isosteric
compounds was investigated by using classic pharmacological assays in vivo and ex-vivo,
allowing to identify new potent peripheric analgesic lead, a new anti-inflammatory and
an antithrombotic agent. During this study was discovered dozen of active NAH
compounds clarifying the structure-activity relationship for this series of NAH derivatives,
indicating the pharmacophore character of the N-acylhydrazone functionality.

www.periodicos.capes.gov.br

www.scielo.br
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EJ Barreiro, AE Kümmerle, CAM Fraga, The methylation effect in medicinal chemistry, Chem Rev. 2011, 111, 5215
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MLC Barbosa, LM Lima, R Tesch, CMR Sant'Anna, F Totzke, MH Kubbutat , C Schächtele, 
SA Laufer, EJ Barreiro, Novel 2-chloro-4-anilino-quinazoline derivatives as EGFR and VEGFR-2 
dual inhibitors, Eur J Med Chem. 2014, 71, 1-14.

L R S Dias, M J F Alvim, A C C Freitas, E J Barreiro, Synthesis and analgesic properties of 5-acyl-aryl

hydrazone 1-H pyrazolo [3,4-b] pyridine derivatives, Pharmaceutica Acta Helvetiae 1994, 69, 163



Dual Ligand Design

Tivozanibe
C22H19ClN4O5

EGFR = 33 nM

Gefitinibe
C22H24ClFN4O3

VEGFR-1 = 30 nM
VEGFR-2 = 6,5 nM
VEGFR-3 = 15 nM

VEGFR tyrosine kinase inhibitor

Ligand for target-2: EGFR Ligand for target-1: VEGFR-2 

2003

2016

Hibridação Molecular: identificação de fragmentos farmacofóricos

C Viegas-Junior, A Danuello, V S Bolzani, EJ Barreiro, CAM Fraga, Molecular hybridization: a
useful tool in the design of new drug prototypes, Curr Med Chem 2007, 14, 1829.



Molecular hybridization
Connecting the pharmacophoric fragments
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M. L. C. Barbosa, Novos derivados quinazolínicos funcionalizados 

inibidores duais das tirosina cinases receptoras EGFR & VEGFR-2,
Tese Dr, Instituto de Química, UFRJ, 2013.

Novel molecular 

pattern
LASSBio-1819

Isosteric

replacement

C17H15ClN4O3

EGFRwt IC50 = 0,90 µµµµM

VEGFR-2 IC50 = 1,17 µµµµM

Molecular

simplification



Neuroativos

Cardioativos
Anticâncer

Analgésicos

Antiparasitários

Anti-inflamatórios
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Obrigado
ejbarreiro@ccsdecania.ufrj.br

Morro do Corcovado com a estátua do Cristo Redentor, uma das sete maravilhas do mundo moderno.


