£

A Quimica Medicinal no ambito "
do Laboratorio de Avaliagao no

Sintese de Substancias Bioativas
(LASSBio) e do INCT-INOFAR
\>

A
23 de setembro de 2016 estacio Petropolis, Bingen - R

Eliezer J. Barreiro

Professor Titular

h 3
b ]
-
. E

t  fQ2

- L
' ° a
Laboratéria de Avalingdoe ¢ Sintese dé Substancins Bisativos

Laboratdrio de Avaliagcao e Sintese de Substancias Bioativas
http://www.lassbio.icb.ufrj.br/

'
"
d]:._-;h[] )

Instituto Nacional de Ciéncia e Tecnologia de FArmacos e Medicamentos

http://www.inct-inofar.ccs.ufrj.br/




Labaratéris de Avalioztie o Sintese de Substancios Bivativas




nde estamos?

S A s,
o e

"'L'-qH .-__n...:_-— r'“'a-.._




*

Ane€iro

—
o
-
‘E
ad
e
ma
—
o
ol
o
I3
B
o
=
o
Il
@
-
i
=
=
—

Labaratéria de Avolincdo e Sinkese de Substdncias Bisativas

] \CT Instituto Nacional de
B Ciéncia e Tecnologia
(93

2 A
AN
el

de Farmacos e Medicamentos

www inct-inofar.cos_ ufrj.br




Livio Comemorativo dos 20 anos
www.lassbio.icb.ufrj.br

A qmmlo"fy”eca do LAS\

tem 2014%umolecula

Universidade Federal do Rio de Janeiro [&%7)

, WA bioatiVaSTm -

www.scielo.br

imica

r

Qu

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]
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O que fazemos?

Quimica

SN

Bio | Farmacologia

Quimica Organica
Sintética

[ \
/ Modelagem Molecular

Descobrir Novos Candidatos a
Farmacos de Diferentes Classes Terapéuticas
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; & bibliografia Quimica

BARREIRD ) N Estuda os fatores moleculares
CARLOS ALBERTO MANSSOUR e “\\ . ~
A .~ relacionados ao modo de agao

QUIMICA dos farmacos, incluindo a
MEDICINAL compreensao da relacao entre
a estrutura quimica e a
atividade (SAR), além das
propriedades que governam
sua absorcao, distribuicao,
metabolismo, eliminacao
(ADME) e toxicidade.

AS BASES MOLECULARES DA AGAO DOS FARMACOS

Quimica
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" Augusto César Aragdo Oliveira?, Bruno Coélho Cavalcanti?, Claudia Pessoa??, Eliezer J. Barreiro?,
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Lidia Moreira Lima**

Instituto Nacional de Ciéncda e Tecnologia de Farmacos e Medicamentos (INCT-INOFAR;
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° J. Med. Chem. 2016, 59, 655—670 pubs.acs.org/jmc

Chemistry

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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SINTESE dos
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' finigéo da Doenca-Alvo ‘ Definicao da Alvo Molecular
(receptor) e.g. PDE-4

Docki Planejamento Baseado em
- ocking h Estrutura ( ) =PDB
Molecular PDE4A-D

Il <Il

C)

A,

Scheme 1. Reagents and conditions: 0
a) 1) H,SO, /Ac,0O /AcOEt; 0 °C, 2 h; 2)

AcOK / EtOH; 25 °C, 30 min, 93%; _CHg
b) SOCI,, DMF, 75 °C 4 h, 92%; < I;[ 0

c) CH,Cl,, Et;N, 2-(3,4-

dimethoxyphenyl)ethanamine, 25 °C, 2 h,
81% . LASSBlo 448
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SINTESE dos ) ,
novos - Avalia_gao Biolo_gica
ligantes In vitro e In vivo

PDE4 recombinant isoform inhibition (IC.,, uM) for

sulfonamide LASSBio-448 & rolipram
. Rolipram
. LASSBio-448 a
Recombinant enzyme ICy,? (UM £S. D.) 1C;4? (WM 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
4.740.10 0.6 £0.10

aThe IC4, was calculated by nonlinear regression and represents the mean value of three measurements.

_, finicdo da Doenca-Alvo ‘ Definicao da Alvo Molecular
(receptor) e.g. PDE-4

Docki Planejamento Baseado em
- ocking h Estrutura ( ) =PDB
Molecular PDE4A-D



ENSAIO EM MODELO MURINO DE ASMA

CRONICA (CAMUNDONGOS A/)).
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Ova + Tween 80 0,2%
LASSBio 448 100 mg/Kg
LASSBio 959 100 mg/Kg
LASSBio 983 100 mg/Kg

. o DMSO
100- e LASSBio 448

90
80-
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30

In vivo

% Relaxamento

-7.5 -6I.5 »5I.5 -4I.5 »3I.5

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
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SINTESE dos ) ,
novos ‘ Avalia_gao Biolqgica
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Comparative ADME properties of rolipram (1) and LASSBio-448 predicted
in silico using the Program ACD /Percepta 14.0

HIA(%) | F% (oral) - i =]
P, =180x10° -2.06
_ 6 )
LASSBio-448 P, =211x10 100 99 1.8 87 2.54
cm/s L/Kg
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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 pM). 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.

% of LASSEio-448 Metabolism

Percentage of in vitro microsomal hepatic
metabolism of LASSBio0-448 in the presence
of CYPs and FMO inhibitors (ketoconazole
and methimazole, respectively).
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Novas hidrazonas

H,;C
NO,
N/ |
=
LASSBio-01 LASSBio-04

4-nitro-azola

HsC, _
4+ _NO, | o N-acilidrazona
“ | ) Cs->C4 N\/@
\ / N’
NN |
H \/@

Aza'estireno

LASSBio-11 LASSBio-33

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