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Structure’
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Laboratério de Avaliogdo ¢ Sintese de Substéncins Bioativos

Authors: de Sa Alves, Fernando R.; Barreiro, Eliezer |.; Manssour Fraga,
Carlos Alberto

Source: Mini Reviews in Medicinal Chemistry, Volume 9, Number 7, June
2009, pp. 782-793(12)

Publisher: Bentham Science Publishers

Abstract: serotonine

The indole scaffold probably represents one of the most important structural

its for the discovery of new
leus, the recognition of the
importance of essential amino acid tryptophan in human =y of plant hormones served

and synthetic products, with a wide range o AN 35 anti-inflammatories,
phosphodiesterase inhibitors, 5-hydroxytryptamine A= tagonists, cannabinoid receptors
agonists and HMG-CoA reductase inhibitors. Many g 3 belong to the class of GPCRs
(integral membrane G-protein coupled receptor
the indole scaffold in a “common” complementary bindingdomain, e:
contain the indole substructure, such as indomethacin, e
~ many others.

FR de S& Alves, EJ Barreiro, CA Fraga, Mini Rev. Med. Chem., 2009, 9, 782

aining the great number of drugs that
Fotamine, frovatriptan, ondansetron, tadalafil, among
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Mini-Reviews Med Chem 2009, 9, 82;
N Chadha, O Silakari, Indoles as therapeutics of interest in medicinal chemistry: Bird's eye view, Eur J Med Chem 2017,

134, 159
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MEDICINAL CHEMISTRY OF N-ACYLHYDRAZONES: NEW
LEAD-COMPOUNDS OF ANALGESIC, ANTIINFLAMMATORY AND
ANTITHROMBOTIC DRUGS

Carlos A.M. Fraga and Eliezer J. Barreiro

Laboratéria de Avaliogdo e Sintese de Substdncins Biootivos

Volume 13, 167-198, 2006

- — In this article we provide an overview on the medicinal chemistry of new
Current bioactive N-acylhydrazone (NAH) derivatives designed through the structural
I\l l‘d iC i n a' optimization of N-arylhydrazone precursors, originally planned by molecular
3 hybridization of two known 5-lipoxygenase inhibitors, i.e. CBS-1108 and
( h emist ry BW-755c. The analgesic, antiedematogenic and platelet anti-aggregating
x 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.

NAH as privileged strutures
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Bioorganic & Medicinal Chemistry Letters
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Digest

N-Acylhydrazones as drugs
Sreekanth Thota™"™", Daniel A. Rodrigues”, Pedro de Sena Murteira Pinheiro”, Lidia M. Lima", "‘

Carlos A.M. Fraga"", Eliezer J. Barreiro™"’

Laboratério de Rvaliagdo ¢ Sintese de Swbstdncias Biootivas

* National Institute for Science and Technology on Innovation on Neglected Diseases (INCT/IDN), Center for Technological Development in Health (CDTS), Fundagao
Oswaldo Cruz — Ministério da Saide, Av. Brazl 4036 — Prédio da Expansao, 8° Andar — Sala 814, Manguinhos, 21040-361 Rio de Janeiro, RJ, Brazl

P Laboratirio de Avaliagio e Sintese de Substincias Bioativas (LASSBio), Institute of Biomedical Sciences, Federal University of Rio de Janeiro (UFRJ), PO Box 68023,
21941-902 Rio de Janero, RJ, Brazil

ARTICLEINFO ABSTRACT

Keywords N-Acylhydrazone Over the last two decades, N-acylhydrazone (NAH) has been proven to be a very versatile and promising motif in
Drugs drug design and medicinal chemistry. Herein, we discuss the current and future challenges in the emergence of
Drug discovery

bioactive NAH-based scaffolds and to developing strategies to overcome the failures in drug discovery.
Clinical trials

Preclinical
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Comprehensive Medicinal Chemistry Ill, 3" Edition, Elsevier, 2017.

N-Acyihydrazones and related diazo structures

Fraga and coworkers have reviewed the patent literature on the acylhydrazone privileged functional group.” ' For instance, the drug
dantrolene contains this privileged motil and is used 1o treat malignant hyperthermia. The acylhydrazone core is used in research
studies for pain, inflammation, cancer, and cardiovascular targets. Fraga and coworkers™ have combined a rational design approach
using molecular modeling studies with the acylhydrazone privileged wemplate 1o generate a novel IKK-f inhibiwor (E)-N-(4-
nitrobenzylidene)-2-naphthohydrazide. Incorporation of two lipophilic motifs around the central privileged emplate led to a scaf-
fold with increased selectivity over IKK-2 and CHK2, Furthermore, the privileged compound was shown 1o suppress arachidonic
acid-induced edema formation in vivo, demonstrating an antiinflammatory mode of action,

Barreiro and coworkers have designed a new class of cyclohexyl-N-acylhydrazones using the prototype compound, LASSBio-
294 with the aim of preparing analogs with analgesic and antiinflammatory properties. The N-acylhydrazone motif is considered
a privileged scaffold with pluripotent biological activities. Most analogs demonstrated some antiinflammatory and/or analgesic
activity, and one example showed remarkable activity in a chronic neuropathic pain model,




EXPERT
OPINION

1. Introduction
2. Patent research methodology

3. General and specific trends of
NAH therapeutic patents

4. Therapeutic applications of
NAH derivatives disclosed in
patents

5. Expert opinion

assie

Laboratério de Rvalingdo ¢ Sintese de Sebsténcias Biootivas

Expert Opin. Ther. Patents (2014) 24(11):1161-1170

Review

Acylhydrazone derivatives:
a patent review

Rodolfo do Couto Maia, Roberta Tesch & Carlos Alberto Manssour Fraga’
"Universidade Federal do Rio de Janeiro, Instituto de Ciencias Biomédicas, Laboratwrio de
Avaliagdo ¢ Smiese de Substancias Bioativas (LASSBio), Rio de Janeiro, Brazil

Introduction: The N-acylhydrazone (NAH) moiety has been characterized as a
privileged structure, capable of providing ligands points for more than one
type of bioreceptor. Modifications of the subunits bonded to its acyl and
imine functions resulted in several derivatives, which modulate a great
diversity of molecular targets. In this context, this patent review reflects the
use of the NAH moiety in different compounds.

Keywonds: analgesic drugs, anticancer drugs, anti-inflimmarory drugs, N-acylhydrazone,

privileged structure
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Number of patents published, se parated by applicant, disclosing N-acylhydrazone derivatives with therapeutic uses.
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Number of patents published in each year separated by country of origin
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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 EDg, in vivo).

.ASSOIQ

. 2

Nao tem efeito letal, nao provoca
letargia, nao reduz a motilidade,
nem altera o péso dos animais.

Nao provoca alteracdées na
contagem de células sanquineas,
hematocrito, nem altera a taxa de
glicose, uréia, TGO, TGP,
creatinina.

Nao altera histopatologicamente
orgaos vitais, tais como figado,
pulmao, SNC.

"

whiai (15

Nao se observaram efeitos

neurotoxicos em culturas
de neuronios hipocampais

de ratos, tratadas com
LASSBio-294 (500 uM).
Efeito neuroprotetor
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Etapa de otimizagao
é ; ® “lead optimisation is defined as those activities that

m!ﬂ are required to optimise a screening hit to a pre-
clinical candidate. Thus, lead optimisation invariably

comprises synthetic and medicinal chemistry,
S biochemical and functional screening, computer-aided
\ drug design, in vitro and in vivo pharmacokinetic
S studies and physicochemical (e.g. solubility, partition
f coefficient and acidity) studies”
Baxter, A. D. & Lockey, P. M. (2001) Drug Discov. World
2, 9-15.

a = Introducao de grupos com diferente perfil de contribuicdo estereoeletronica;

b = Substituinte R na posicao 6 do anel benzodioxola — efeitos estereoeletronicos;

c = Alquilacdo do grupamento farmacofdrico — Modificacao da habilidade como doador de

ligacao de H; Alteragdes conformacionais;

d = Introducdo de substituintes alquila — Efeitos estéricos e/ou conformacionais;

e = Reducao da dupla ligacao iminica — Modificacdao da extensao de conjugacao do

grupamento farmacofdrico; aumento da liberadade conformacional,

f = Troca do anel tiofeno por nucleos isostéricos com diferentes contribuicdes eletronicas;

g = Introducao de grupos com diferente perfil de contribuicdao estereoeletronica.
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Bioisosteric Replacement of Arylamide-Linked Spine Residues with
N-Acylhydrazones and Selenophenes as a Design Strategy to Novel
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ABSTRACT: The recent disclosure of type 1 1/2 inhibitors for p38x MAPK
demonstrated how the stabilization of the R-spine can be used as a strategy to greatly
increase the target residence time (TRT) of inhibitors. Herein, for the first time, we
describe N-acylhydrazone and selenophene residues as spine motifs, yielding metabolically
stable inhibitors with high potency on enzymatic, NanoBRET, and whele blood assays,
improved metabolic stability, and prolonged TRT.

|l Metrics & More | ﬂ- Supporting Information




VFRy

= 2
\'{\“7 /.

Q S
e C H FN O S
o/ﬁ 0 O NH
I\/N\/\N O NH
H new NAH
analogue O S
S

c3404se 0 U QJN—NH
A OZals o
QM| v

I Z

§~//
Se new NAH

new Se-bioisostere Se-bioisostere new NAH
[, Ph-bioisostere

I Z

J G B Pedreira, PhD Thesis, IQ-UFRJ/BR & Un Tuebingen/Al, 2020




ério de Rvaliagdo ¢ Sintese de Sebstdacias Biootivas

Effect of S—Se Bioisosteric Exchange on Affinity and
Intrinsic Efficacy of Novel N-acylhydrazone Derivatives
at the Adenosine A;5 Receptor

by G} Jiilia Galvez Bulhdes Pedreira 2T & ) Rafaela Ribeiro Silva >T = i) Francois G. Noél ** & and

ﬁ.\ Eliezer J. Barreirg 124" &2

1 Laboratory of Evaluation and Synthesis of Bioactive Substances (LASSEio), Institute of BEiomedical Sciences. Federal
University of Rio de Janeiro (UFRJ), Rio de Janeiro 21944-971, Brazil

2 Graduate Frogram of Chemistry (PGQu), Chemistry Institute, Federal University of Rio de Janeiro (UFRJ), Rio de Janeiro

21941-909, Brazil

3 Laboratory of Biochemical and Molecular Pharmacology, Institute of Biomedical Sciences, Federal University of Rio de Janeiro

(UFR.J), Rio de Janeiro 21944-971, Brazil

4 Nacional Institute of Science & Technology in Drugs and Medicines {(INCT-INOFAR), Federal University of Rio de Janeiro

(UFR.J), Rio de Janeiro 21944-971, Brazil

¥

—

These authors contributed equally to this work.

Molecules 201, 26(23), T364; https://doi.ong/M0.3390/

.

Red shado

Author to whom comrespondence should be addressed.

O H
N
N= CH
. b*o
LASSBio-1834 %
(12)

~ H
- ‘ » ° N.
1 Ny - § N/ ,CHS
: X o O
d

13 (X =S)
? 14 (X = Se)




VERy

Quimica
eoﬁcma[




De fé” I IaCOS e S UaS ‘ \e domingo, 25 de julho de 2021
\l\
d esSCco b e rta S Go(\ As estruturas privilepiadas eo

desenho de novos farmacos...
Pretende-se tratar.deste
comentario

nas, opinides, H4 pouco tempo, precisamente em
obre a Clenma 0s 2019, publiquei um artigo com dois

L Farmacos, U USO seguro e eneficios. orientandos como coautores (e.qg. Lucas
|| Historia dH descnbertallnvenga de Franco e Jilia Pedreira), sobre o papel da
[ | farm aan e aspectos da formacao intuicaéo em quimica medicinal. Foi uma
] qualificada de universitarios e pos- otima experiéncia em que o “produto final”

foi fruto do trabalho de 6 mdos e 3
cabecas...! Mas s6 uma “branquinha”...!!!!
{(Veja: JGB Pedreira, LS Franco, EJ
Barreiro, Chemical Intuition in Drug Design
and Discovery, Curr Top Med Chem 2019,
19, 1679).

graduandns nas Clenr.:las dos Farmacns
também sdo de interesse.
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