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bioisosterismo

Regra do hidreto de Grimm



Bioisosterismo

Alfred Burger em 1970, classificou:



Wiley, 1983
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Bioisosterismo clássico de anéis

Anéis
aromáticos



Bioisosterismo Clássico de Anel

pirazola 1,2,3-triazola tiofeno furana

1,3-oxazola imidazola piridina

quinolina pirazolo-piridina Imidazo-piridina benzeno



1197 estruturas de fármacos no mercado (FDA) até 2013       351 sistemas cíclico



vardenafila

7-1H-pirazolo[4,3-d]pirimidinona 4-imidazo[5,1-f][1,2,4]triazinona

sildenafila

bioisosterismo



AA Larsen & PM Lisch, Nature 1964, 203, 1283

fenol Aril-sulfonilamina

pKa 9,6pKa 9,1

OH NH2

Pontos

farmacofóricos

monovalentes

fenol anilina
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ácido carboxílico

Todas as funções orgânicas têm a mesma diversidade de isósteros ?

Isósteros do ácido carboxílico

pKa 6,5-7,2
pKa 9-10

evans.harvard.edu/pdf/evans_pka_table.pdf 

pKa 4,0

pKa 7,0

pKa 6,0-6,5

pKa 5,0
pKa 6,0

pKa 6,5 pKa 5-7

pKa 2-3

pKa 10-16

pKa 2-4

pKa 7,5

pKa 5,5



Fármaco tetrazólico: bioisóstero de ácido



Adaptado da conferência da Profa H. O. Beraldo, 31ª RASBQ, Águas  de Lindóia, SP, 26-29/06/2008.

Exploring biologically relevant chemical space (metal complexes)



Chaveiro molecular



Joseph G. Cannon
(1926−2011)

J. L. Neumeyer, A Tribute to Joseph G. Cannon,
J. Med. Chem. 2012, 55, 1423

“...there no absolute rules for designing new drugs... 

the knowledge, imagination, and intuition of the

Medicinal Chemist are the most important factor of

success...” 

J. G. Cannon* 

* em Analog Design, Chapter 19, Burger´s Medicinal Chemistry and Drug

Discovery, 5th Ed., Vol 1: Principles and Practice, ME Wolf Editor, Wiley, 

1995, pp. 783-802.

John L. Neumeyer
(1935-)



eliezer  © 2005

A S Lages et al. Synthesis and pharmacological evaluation of new flosulide analogues, 
synthesized from natural safrole, Bioorg Med Chem Lett 1998,  8, 183-188

Bioisosterismo no LASSBio



safrol benzodioxola indanona

Nova relação bioisostérica

Futaki et al, 1995

flosulido

IC50 (hPGHS-1) = 73,2 mM

IC50 (rPGHS-2) = 0,015 mM

Literatura de
patentes

Bioisosterismo no LASSBio

LASSBio-349

safrulido

AS Lages, et al. Bioorg Med Chem Lett 1998, 8, 183



LASSBio-349: novo tipo de bioisosterismo



Barreiro, McChesney, 
Dias, Nanayakkara, 1997

Bioisosterismo no LASSBio

RS Dias, ACC Freitas, EJ Barreiro, DK Goins, D Nanayakkara, JD McChesney, Boll. Chim. Farm. 2000, 139, 14



As propriedades farmacológicas de derivados 
NAH foram descobertas no 



Bioisosterismo &  diversidade molecular…







“...discovery consists of seeing

what everybody else has seen

and thinkingwhat

nobody else

has not thought...”

Albert Szent-Györgi (1893-1986)
1937



Bioisosterism

Improve 
PK  profile

Improve 
PD  profile

Improve 
Tox profile

Improve 
IP issues

Drug design
SBDD/LBDD

Lead optimization

To remove side effects & toxicity
To improve ADME (PK)
To improve selectivity/potency/activity (PD)
To synthesize easier compounds
To avoid patent constraints
To  enhance the chemical space

New Drug Candidate
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ibuprofeno

naproxeno

NSAI’s

T1/2 6h

T1/2 12h

Ácido carboxílico a-metilado

pKa = 4,5
C-assimétrico

C-assimétrico

LogP = 3,5

LogP = 2,9


