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O que fazemos?

Contribuir para a Descoberta de Novos 

Fármacos de Diferentes Classes Terapêuticas

Descobrir Novos Candidatos a

Fármacos de Diferentes Classes Terapêuticas

Química Orgânica 

Sintética 
Farmacologia

Modelagem Molecular



ácido acetilsalicílico

Fármaco…

…. & medicamento.

Formas
Farmacêuticas

Princípio ativo

Farmoquímico

Pureza farmacopêica

Tecnologia 
Farmacêutica

IFA

IFA= insumo 
farmacêutico ativo



studa os fatores moleculares
relacionados ao modo de ação
dos fármacos, incluindo a
compreensão da relação entre
a estrutura química e a
atividade (SAR), além das
propriedades que governam
sua absorção, distribuição,
metabolismo, eliminação
(ADME) e toxicidade.

Definição & bibliografia
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Definição da Doença-Alvo 
e.g. Asma

Definição da Alvo Molecular 
(receptor) e.g. PDE-4

Planejamento Baseado em 
Estrutura (SBDD) = PDB 

PDE4A-D 

Docking
Molecular

Top poses of 

LASSBio-448
(orange carbon 

atoms) with PDE4A 

(A), PDE4B (B), 

PDE4C (C) and 

PDE4D (D) obtained 

with 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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Scheme 1. Reagents and conditions:
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-
dimethoxyphenyl)ethanamine, 25 °C, 2 h,
81% .
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Avaliação Biológica
In vitro e In vivo 

SÍNTESE dos
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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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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
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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 



ADME in silico

Comparative ADME properties of rolipram (1) and 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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Estudo do 

MetabolismoQuimioteca LASSBio
ca. 2014 compostos
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HPLC chromatograms of LASSBio-448 and its metabolites formed by

incubation with rat liver microsomes (1mg/mL). A) Incubation in the

presence of NADPH generating system at time = 0 min; B) Incubation in the

presence of NADPH generating system and the formation of LASSBio-448-

related metabolites at time = 120 minutes; C) Incubation in the absence of

NADPH generating system at time = 120 minutes;

D) Blank test: 1mg/mL microsomes proteins from rat liver, in addition to

NADPH generating system and in the absence of LASSBio-448.
IS = internal standard (e.g. biphenyl-4-carboxylate Methyl, C=20 µM). Apparatus: Shimadzu -

LC20AD, column: Kromasil 100-5 C18 250 to 4.6 mm; Mobile phase: 70% ACN, 30% water, 0.1%

TFA, flow: 1mL/min; Detector: SPD-M20A (Diode array); Wavelength: 254 nm.

Percentage of in vitro microsomal hepatic

metabolism of LASSBio-448 in the presence

of CYPs and FMO inhibitors (ketoconazole

and methimazole, respectively).

ESTUDOS DO METABOLISMO



Percentage inhibition of in vitro microsomal hepatic

metabolism of LASSBio-448 by selective inhibitors of

CYPs isoenzymes: furafylline (CYP1A2), ketoconazole

(CYP3A4), ticlopidine (CYP2C19), p-nitrophenol

(CYP2E1), sulfaphenazole (CYP2C9) and quinidine

(CYP2D6).The in silico predition of the site of metabolism for 

LASSBio-448 using several CYP’s in program MetaSite
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Carpotroche brasiliensis, Endl

Flacourtiácea

Sapucainha, Papo de anjo, Pau de

cachimbo, Canudo de pito, Fruta de

cotia, Fruta de macaco.

Primeiras prostaglandinas
brasileiras

EJ Barreiro, LNLF Gomes, Prostaglandin Analogues. Synthesis of
Tetrahomoprostaglandin Derivatives From Natural Hydnocarpic Acid Isolated From
Sapucainha Oil, J. Chem. Res. 1983, 2701;

*EJ Barreiro, LNLF Gomes, Novo Método de Síntese de Prostaglandinas

Modificadas da Série 11-desoxi PG E1". INPI, PI 38201866, 02/04/1982; Chem.

Abstr., 100, 17452lu (1984).

Ácido hidnocárpico

11-desoxi-tetrahomo PGE1*

Óleo de Sapucainha
Cole & Cardoso, 1938

AS Oliveira, JA Lima, CM Rezende, 
AC Pinto, Quim. Nova 2009, 32, 139

1982 Similaridade

molecular



Alcaloides 
pirrolizidínicos

Monocrotalina*

* Probe farmacológico para modelos de hipertensão pulmonar crônica

Espectalina

Alcaloides 
piperidínicos
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Cassia leptophylla MS Alexandre-Moreira, C Viegas Jr; AP Miranda,  

VS Bolzani, EJ Barreiro, Planta Med. 2003, 69, 795 Leguminosa

Bióforo etanol-amina incluso

Novos inibidores de AChE*

espectalina

* INPI PI 0305690-2 08/10/2003
* Patent NZ554392 (15/10/2004)
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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), 102-103; (M) 1142-1165, 
(1982)

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, 22, 744-759 (1999)

1982

1982

Uso de produtos naturais

abundantes como bióforos

em Química Medicinal

Alil-benzeno



O

N
H

N

S

O

O CH3

LASSBio-1029

1999

Molécula vedete



N

N

H3C

N
H

N

NO2

LASSBio-11

4

5

4-nitro-azola

N

N

H3C

N
H

N

O2N

O

O
NO2

LASSBio-01

Novas hidrazonas

1994

Novas acilidrazonas



LASSBio-785

O

N
N

S

O

O CH3

EJ Barreiro, AE Kümmerle, CAM Fraga, The methylation effect in medicinal chemistry, Chem Rev. 2011, 111, 5215

LASSBio-294

O

N
N

S

O

O H



P
at

en
te

 o
b
ti

d
a

O

N
H

NO

O

S

O

N
H

NO

O

S

LASSBio-294 

Patent (USPTO) 7.091.238 (15/08/2006) 
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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.

Carlos A.M. Fraga and Eliezer J. Barreiro

Quim Nova, 2002.
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NAH-artemisinina

J McChesney, MA Avery, MJF Alvim, EJ Barreiro, 2002

Derivados NAH da artemisinina:

MA Avery, M Alvim-Gaston, EJ Barreiro, FE Cohen, YA Sabnis, JR Woolfrey, Structure-activity relationships of the
antimalarial agent artemisinin. 6. The development of predictive in vitro potency models using CoMFA and HQSAR 
methodologies, J Med Chem 2002, 45, 292-303.

Senior Research Scientist
Eli Lilly

Tu Youyou
(1930-)
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hopping

CAM Fraga et al., Descoberta de Novos
Protótipos N-fenilpiperazínicos
Heteroarilazólicos Candidatos a Fármacos
Antipsicóticos Atípicos, Rev Virtual Quim

2010, 2, 28-37.

EJ Barreiro, Privileged Scaffolds in Medicinal Chemistry: An Introduction, em
Privileged Scaffolds in Medicinal Chemistry : Design, Synthesis, Evaluation, S Bräse
Ed., Royal Society of Chemistry 2015, Chapter 1, pp. 1-15.[10.1039/9781782622246-00001]

Novos candidatos a fármacos 
antipsicóticos atípicos

LASSBio-579

LASSBio-581
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Molecular hybridization
Connecting the pharmacophoric fragments

Dual Ligand 
Design

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.
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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
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Annual Activities Report
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Video ilustrativo LASSBio



20 anos

Conferências & cursos



Blog com histórias & fofocas

sobre os fármacos

www.ejb-eliezer.blogspot.com



ejbarreiro@ccsdecania.ufrj.br

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


