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E. J. Barreiro, As Longas Pernas do Laboratério de Avaliacao e Sintese de
Substancias Bioativas (LASSBio®): Histérico e Perspectivas,
Rev Virtual Quim 2013, 5, 266-282 [http://rvg.sbqg.org.br/index.php/rvq]



Periodo: 2010-2015
Total = 97 artigos
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2015

2012 2014

Producao cientifica em periddicos indexados: ca. 155 co-autores,
de varios paises, e.g. BR, FR, UK, UR, IT, AR, MEX, SW, BE, DE, PT, SP, US.

Fonte: Base Scopus (acesso em 08/06/2015)
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Cell Physiol Biochem 2016;38:821-835
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LASSBio-1425, an analog of thalidomide, decreases triglyce) Garcia C.S.N.B* - Rocco P.R.M.2

increases HDL cholesterol levels by inhibition of TNF-ot pro;Leberatory of Pulmonary Investigation, Carlos Chag S22 H@ hLmhtﬂ
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Design, Synthesis, and Pharmacological Evaluation of Novel
N-Acylhydrazone Derivatives as Potent Histone Deacetylase 6/8 Dual

The total synthesis of calcium atorvastatin{ i hibitors

Daniel A. Rodrlgucs “* Guilherme A. FCETCII’I Silva, An'n C. S. Ferreira,” Renan A. fgrmndcs
Jolie K. chc, Carlos M. R. Sant’Anna,”’ I Marisa Iont'n, and Carlos A. M. Fraga®" 8

. . ST . . b
Luiz C. Dias,*® Adriano S. Vieira® and Eliezer J. Barreiro
Laboratério de Avaliagio e Sintese de Substindas Bioativas (LASSBio), Instituto de Ciéncias Biomédicas, Programa de
Pés-Graduagio em Quimica, Instituto de Quimica, and “Programa de Pés-Graduagio em Farmacologia e Quimica Medicinal,
Instituto de Ciéncias Biomédicas, Universidade Federal do Rio de]aneim P.O.Box 68023, 21941-902 Rio de)aneim Rio de)aneim

A practical and convergent asymmetric route to calcium atorvastatin (1) is reported. The Bl
IDepartamento de Quimica, Instituto de Ciéncias Exatas, Universidade Federal Rural do Rio de Janeiro, 23970000 Seropédica, Rio

calcium atorvastatin (1) was performed using the remote 15-anti asymmetric induction | de Jaeiro, Brazl

LLaboratério de Biologia Animal Integrativa, Departamento de Biologia Celular e do Desenvolvimento, Instituto de Ciéncias

mediated aldol reaction of p-alkoxy methylketone (4) with pyrrolic aldehyde (3) as @ key Biomédicas Universidade Federal de Alfenas, 37130000 Alfenas, Minas Gerais. Brazil
atorvastatin was obtained from aldehyde (3) after 6 steps, with a 41% overall yield.
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) A OK 0 S
SINTESE dos b) (o]
- q
novos ligantes © CH, O CH, o
CH
metilbenzodioxola sulfonato 3

cloreto de sulfonila

c)
Reagentes & condicoes: OCH3
a) 1)H,SO, /Ac,0 /AcOEt; 0 °C, 2 h; QVP
2) AcOK / EtOH; 25 °C, 30 min, 93%; S\
b) SOCI,, DMF, 75 °C 4 h, 92%; ” OCH3
¢)CH,ClI,,Et;N,2-(3,4-dimetoxifenil)
etanolamina, 25 °C, 2 h, 81% . o CH,

65% rendimento global LASSBio-448
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< Planejamento Baseado em
[ < (T Estrutura (SBDD = PDB)
T PDE4A-D

=

| 3

=i  SINTESE dos Avaliacao Bioldgica

novos ligantes In vitro e In vivo

PDE4 recombinant isoform inhibition (ICg,, pM)
for sulfonamide LASSBi0-448 & rolipram

. Rolipram
. LASSBio-448 a
+
Recombinant enzyme ICy,? (UM £ S. D)) IC;,® (WMt SEM)

0.7+0.13 0.3+0.03
1.4+ 0.14 0.9 + 0.04
1.1+0.13 0.9 +0.02
4.7+0.10 0.6+0.10

aThe IC;, was calculated by nonlinear regression and represents the mean value of three measurements.




ENSAIO EM MODELO MURINO DE ASMA
CRONICA (CAMUNDONGOS A/)).

Resisténcia (cmH,O/mL/s)

10.0

Salina
Ova + Tween 80 0,2%

LASSBio 448 100 mg/Kg

‘piliy i

LASSBio 959 100 mg/Kg
LASSBio 983 100 mg/Kg

. o DMSO
100- e LASSBio 448

In vivo

90
80-
70
60-]
50-]
40
30

% Relaxamento

7.5 65 55 45 35

Log [LASSBio 448] M
Efeito relaxante de LASSBio-448 (em diferentes
concentracdes: 107 a 10-2M) sobre traquéias de ratos
pré-contraidas com carbacol (2,5 puM). Cada ponto
representa a média * erro padrdo da média de valores

obtidos em 5 experimentos .

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



Definicao da Doenca-Alvo # Eleicao do Alvo Molecular
e.g. Asma (receptor) e.g. PDE-4

SINTESE dos Avaliagao Biologica
novos ligantes In vitro e In vivo

Comparative ADME properties of rolipram & LASSBio-448
predicted in silico using the Program ACD /Percepta 14.0

HIA(%) | F% (oral) PPB(%
-6
Ot a0 o a0 S
cm/s
- -6 )
LASSBio-448 Pe = fi}}’s‘w 100 99%  18L/Kg °O 2%

4
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e.g. Asma
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PDE4A-D

SINTESE dos Avaliacao Bioldgica
novos ligantes In vitro e In vivo

Percentage of in vitro microsomal hepatic metabolism of l
LASSBi0-448 in the presence of CYPs and FMO inhibitors
(ketoconazole and methimazole, respectively). Estu d o d o

Metabolismo

"of LASSBio-448 Metabolism
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The in silico predition of the site of metabolism for
LASSBio0-448 using several CYP’s in program MetaSite

Site of Metabolam Q
LASSBw44E -CYPIAD

Hi
W .

w o

Sxte of Metabobem
LASSEes 448 ~CYP2D4 Q

IOLECULAR DISCOVERY/

Sie of Metwboliomn
LASSEea-£48 -CYPICE

\“.\f‘/\@\

Sate of Metabohmn
LASS B i ~CYPZES Q

A

Swe of Maabolam

LASSBEee-4dE -CYFICLE

,\r@

-

Site of Metzbolizm
LASSE:e 448 =CYFIAL Q

o

A

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).

X

% CYP Metabolism Inhibtion

O

m

% CYP-Metabolism Inhibtion

% CYP-Metabolism Inhibtion

100

] 1 10 100
Furafyline (M)

100

] 1 1% o0
Ticlopidine { phi}

100

0

[

40

204

] 1@ 100
Eulfaphenaznle {pahil}

% CYP-Metabolism Inhibtion

100

1 10 100
Ketoeconazole | phl}

o

% CYP-Metabolism Inhibtion

n

% CYP-Metabolism Inhibtion

e

] 1 12 100
p-Hitro phen ol { uhi}

i 19 100
Cuinidine [}
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‘Otimizacao do composto-protétipo

B medicinal chémistry
sulfonamide

o o

\"4
H,CO C, <o\| NSO OCH,4

I
o Z NCH;, OCH;
H;CO
2nd generation | LASSBio-959

Montana et al., 1998

NAH

H,CO

Lead -optimization

Biophore from |IC., = 6,7 uM PDE-4

natural safrole
1 3th generation

AE Kimmerle, 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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e Science 2004, 303, 1713
(Donald Kennedy)

e Science 2000, 28/, 1951
(Julia Uppenbrink, J. Mervis)

e Science 2005, 309, 721
(Jeffrey Mervis)




0 processo de drug discovery

Solubility optimization
Binding kinetics Drug-target

Binding affinity residence time
Biochemical & cellular assays

Structure-based P o .
Ligand-based "8 9S8 Chemical libraries

3(%0"(’ Enzymes Chemical intuition

Target selection @ , GPCR Molecular docking
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INCT-INOFAR & Interagao Universidade-Empresa-UNIPAMPA set. 2016
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gﬁ D Riva et al., Acta Amazonica 2011, 41, 297
v ::1 m & V4 V 4 o
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) " ) . Principal Componente Quimico do Oleo de Sassafras,
Queiroz, "An Improved Synthesis of Indole Derivatives . — —
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Related to Indomethacin from Natural Safrole", Journal Acido A donico: Antiinfl torios. Analedsi
of Chemical Research (S) 1982, 102-103; (M) 1142-1165 | S4€2AAUIIONICO. ANL-INTIAMAZOTIOS, ANSIAESICOS &
Anti-trombdticos”, Quimica Nova, 1999, 22, 744-759.
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quimica nova

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

ANTITHROMBOTIC DRUGS

Volume 13, 167-198, 2006 CAM Fraga, EJ Barreiro

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.

JULHO/AGOSTO 2001
Volume 24, Numero 4

Ll e Erabecie ¢ Sisie fo SebitGhcas Bnetna

Pd (108)

ESTUDO DA ADSORBAQ DE HIDROGENID
£ SULFETO NA SUPERFICIE DE PALADIO

www.scielo.br

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.

Eliezer J. Barreiro et al., A quimica medicinal de N-acilidrazonas: novos compostos-protétipos de
farmacos analgésicos, antiinflamatérios e anti-trombaéticos. Quim. Nova 2002, 25, 129-148
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Camundongo BALB/c: Injecao de 2 X 10% _L_amazonensis na pata esquerda— tratamento diario
(wvia oral) com os compostos testes — Medida das patas esquerda e direita com o paguimetro 2

vezes por semana por 30 dias. “] aish ina” ?

Animal tratado com
LASSBio 1111
{EHEHHUHKQ} W.0.

Tamanho das lesoes. LASSBiD—" 491

(a) animal sem tratamento.
(B) animal tratado com LASSBEio 1111 (300 pmol’'kg/ via oral) apos o periodo de 30 dias.
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New Insights for Multifactorial Disease Therapy: The Challenge of the
Symbiotic Drugs

Quimica
Eliezer J. Barreiro and Carlos Alberto Manssour Fraga 'IO A A A

Laboratério de Avaliagdo e Sintese de Substdncias Bioativas (LASSBio), Faculdade de Farmacia, Universidade Federal
do Rio de Janeiro, P.O. Box 68023, 21944-971], Ric 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 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 ligands or prototypes. In the
present work, we sqffe examples and applications of the molecular hybridiz#bn concept for mzcniral design
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VEGFR-1=30 nM
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VEGFR tyrosine kinase inhibitor
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Dual Ligand Design
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Hibridacao Molecular: identificacdo de fragmentos farmacoféricos
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