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“pequenas moléculas,
grandes curas”

Neste curso-curto (6h), tratar-se-á da
questão das estruturas privilegiadas
no desenho de novas pequenas
moléculas, candidatas a novos
fármacos não-proteicos (nem
biotecnológicos).

XXVIII EVQFM - Curso 3

http://ejb-eliezer.blogspot.com/2021/07/as-estruturas-privilegiadas-e-o-desenho.html

http://ejb-eliezer.blogspot.com/2021/07/as-estruturas-privilegiadas-e-o-desenho.html


Inter-alia: Privileged structures; privileged scaffolds; privileged fragments; privileged core; chemotype; molecular fragment; 

London, 2016.
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www.ejb-eliezer.blogspot.com



IUPAC  - Subcommittee Medicinal Chemistry 

& Drug Development

Medicinal é a 

disciplina que estuda os aspectos relacionados 

à descoberta ou invenção dos fármacos, os 

aspectos moleculares envolvidos em seu 

mecanismo de ação e aqueles que governam a 

absorção, distribuição, metabolismo, eliminação

e toxicidade (ADMET), incluindo a compreensão

da relação entre a estrutura química e a 

atividade terapêutica (REA; SAR).

Eur. J. Med. Chem., 31, 747 (1996)

Definição:



Modelo Linear 

O
 p

ro
c
e

s
s
o

 d
e
 d

ru
g

d
is

c
o

v
e

ry





“...The genealogy of quite recently introduced drugs however

provides a good illustration of the role that serendipity,

intuition or even pure chance have played in drug discovery

up until quite recently.” Daniel Lednicer

“On the origin of drugs”

“...In drug design, chemical intuition is an important element...”

James P. Snyder, 1991

Emory University, GA, EUA
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J.G.B. Pedreira, L. S. Franco, E. J. Barreiro, Chemical Intuition in Drug Design and Discovery, 

Current Topics in Medicinal Chemistry 2019, 19 (19), 1679.

https://doi.org/10.2174/1568026619666190620144142

https://doi.org/10.2174/1568026619666190620144142
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Os mais frequentes…
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Propriedades eletrônicas

50% do fármacos 

atuais contêm pelo 

menos um anel 

aromático, capaz de

sofrer substituições.

Scaffolds mais comuns nas moléculas dos 

fármacos

Curso XXV EVQFM Parte 1

Curso XXV EVQFM Parte 2

Estruturas privilegiadas no desenho de fármacos 

http://www.evqfm.com.br/xxv_evqfm/images/curso3_ejb_parte1.pdf
http://www.evqfm.com.br/xxv_evqfm/images/curso3_ejb_parte2.pdf
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cefem

72

62
59

41

37

640
N-heterocíclicos

U.S. FDA 
approved 

drugs

59%

1994
Pequenas
moléculas

1086
30

24

17

fármacos

E Vitaku, D T Smith, J T Njardarson, Analysis of 

the Structural Diversity, Substitution Patterns, 

and Frequency of Nitrogen Heterocycles among 

U.S. FDA Approved Pharmaceuticals,

J Med Chem 2014, 57, 10257 
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PKPD



“As a scientist involved at the very earliest stages 

of drug discovery, the medicinal chemist.........

INTERDISCIPLINARY

TEAMS

“It is obvious that pharmacology is one of the most important

scientific disciplines that underpin research in drug discovery.”
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A interdisciplinaridade é essencial

na solução de problemas

ou desafios, complexos !

Química Nova, 2017, 40, 694

Química Nova, 2007, 30, 1456

http://quimicanova.sbq.org.br/imagebank/pdf/v40n6a15.pdf
Química Nova, 2007, 30, 1456
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Timeline das EP´s deste curso

1963

BDZ

1986

bifenila

losartana

1982

1950

Hoffmann-La Roche

Leo Sternbach
(1908-2005)

1945

benzheptoxdiazinas

Paul A. J. Janssen
(1926-2003)

4-fenilpiperidinas

1958

haloperidol

1999

NAH

1942

meperidina

2011

crizotinibe

2007

pazopanibe

2006

dasatinibe

2000

meloxicam

Frontiers in Medcinal Chemistry
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Novartis

J&J

B&I Pfizer

BMS

Roche
diazepan

AT1-ant

nifedipina

paliperidona

maraviroque

20101979

piroxicam
Pfizer

2013

ponatinibe

Ariad

Univ. Cracóvia

DemerolR

https://books.google.com.br/books?id=iZHUDQAAQBAJ&pg=RA1-PA116&lpg=RA1-PA116&dq=privileged+structures+in+medicinal+chemistry&source=bl&ots=PbLfqTdJHL&sig=ACfU3U17L7_haURjnVV0xZ01892ItSogDg&hl=pt-BR&sa=X&ved=2ahUKEwiZuIPHvNb0AhX9p5UCHaYZAR44MhDoAXoECB8QAw#v=onepage&q=privileged%20structures%20in%20medicinal%20chemistry&f=false
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B E Evans et al, Design of

nonpeptidal ligands for a peptide

receptor: cholecystokinin antagonists, 

J Med Chem 1987, 30 (7), 1229.



B E Evans et al. Proc. Natl. Acad. Sci. 1986, 83, 4918 
B E Evans et al. J. Med. Chem. 1988, 31, 2235

IC50 CCK-1 = 1,4 μM

Devazepido

IC50 CCK-1 = 0,0008 μM
IC50 BZD = >100 μM

(D)-triptofano

BDZ

Como surgiu o termo EP´s....
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Micotoxina, CCK-AR ant
Colecistoquinina A



Devazepido

Da asperlicina a benzo-1,4-diazepinas

M G Bock et al. Cholecystokinin antagonists. Synthesis of asperlicin analogues with improved potency and water

Solubility, J Med Chem. 1986, 29 (10), 1941;

B E Evans et al, Design of nonpeptidal ligands for a peptide receptor: cholecystokinin antagonists, J Med Chem

1987, 30 (7), 1229.
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Aspergillus alliaceus

CCK1-R ant.

MK-329
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Os fármacos benzodiazepínicos

Leo H. Sternbach
(1908-2005)

1950 Diazepam
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EVQFM - Curso Professor CAM Fraga

L H Sternbach, The benzodiazepine story, J Med Chem 1979, 22, 1. doi: 10.1021/jm00187a001.

http://www.lassbio.icb.ufrj.br/download/cursos_semin/2017/manssour_parte2.pdf
10.1021/jm00187a001
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K Auwers, F v Meyenburg, Chem. Ber. 1891, 24, 2370, 2383, 2385.

1946 - Estudos iniciais de Sternbach
1950 -Desenvolvimento de Novos Tranquilizantes
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1950 - Beryl Campbell

ATIVO

1957
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CYP

L H Sternbach, The benzodiazepine story, J. Med. Chem. 1979, 22, 1.
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Estruturas 

privilegiadas


