o Universidade Federal do Rio de Janeiro

UFR)

A Imidazola,
o prémio Nobel
& farmacos.

" Fliezer J. Barreiro
Professor Titular
.io UFRJ

Laboratério de Avaliagdo ¢ Sintese de Substéan

Pretende-se identificar, a partir de uma
molécula extremamente simples - C;H,N,,
possiveis interrelacées complexas

e pouco evidentes...

Laboratoério de Avaliacao e Sintese de Substancias Bioativas
Instituto Nacional de Ciéncia e Tecnologia de Farmacos e Medicamentos

INCT-INOFAR




Imidazola

CAS: 288-32-4

Histamina

C,HN,
PM= 68,08
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http://www.chemspider.com/Chemical-Structure.773.html (Dez 29, 2014)
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1 858 Reacao de Debus-Radziszewski
Ry

*2NHg HN)\N
S (< )\ -2 H,0 _
R Rs

glioxal paraformaldeido o
imidazola

H. Debus, Ueber die Einwirkung des Ammoniaks auf Glyoxal,
Justus Liebigs Annalen der Chemie, 107, 199—-208 (1858).

Ueher die Einwirkung des Ammoniaks aot Glyoxal;
von Heinrich Dlebws.

({zelesen vor dor Koyal Sociely zu Londo)

Wenn Afliolol langsam darch Salpetersiiuve bei gewdhn-
licher Temperatur oxydivt wird. entstehen neben anderen Snb-
stanzen Glyoxal CHOp wnd  Glyesylsawre GR,0,%) Teh
hobe die Untersachung dieser Korper forteesetat und theile
hier voclitufig cintge der crhollenen Nosuliale mil.
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1907 - Adolf O. R. Windaus, aquece a histidina e descobre a histamina

1911 — Henry H. Dale, isola a histamina estudando a neurotransmissao

nos laboratorios Welcome, Londres.




MAO

(EC 1.4.3.4)
Autacoide Q/\/
H,, H,, H;, H, (GPCR)
1936
Adolf O. R. Windaus Henry H. Dale Otto Loewi
(1876-1959) (1875-1968) (1873—-1961)

H. H.Dale, P. P. Laidlaw, The physiological action of B-iminazolylethylamine,
J. Physiol. (Lond.) 1910, 47, 318—44.

¥

« Alteracao da frequéncia cardiaca; Aumento da permeabilidade; Broncoconstricao;
Participacao nas reacdes anafilaticas e alérgicas; Secrecao gastrica; Vasodilatagao arteriolar;




Arn J Physiol 1948, 153, 556

A STUDY OF THE ADRENOTROPIC RECEPTORS | A o Pivaotooy
RAVMOND P. AHLQUIST /-"""
e

From the Department of Pharmacology, University of Georgia School of Medicine |

AUGUSTA, GEORGIA e

Raymond Ahlguist (1914

1905 — Henry Dale

Universidade Federal do Rio de Janciro [&7)

] _ Propranolol (Inderal®)
Premio Nobel IC, Inglaterra (1965) @

1988

1924-2010 —Sir James W. Black
— £ I Coram

R Ganellin, W Duncan, Obituary James Black (1924-2010), Nature 2010, 464, 1292; CPPage, J Schaffhausen, NP Shankley,
The scientific legacy of Sir James W. Black, TiPS 2011, 32, 181;
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Cronologia historica da Quimica

1955 - C. roseus
¥

‘ [T

“r 1908 - Ehrlich 1949 - Laborit

1907 SalvarsanR1943_doroquina 1958 - Burger
il 1955 - Vinca

penicilina 1950 - RNM

1935-Domagk| 1949 - cortisona

1977

~ £ 1960 - talidomida

1967 - nifedipina

1964 - propranolol
1964 - Hansch

1847 - cloroférmio 1904 - corantes 1941-

1842 - éter etilico 1902 - Fischer

- captopril
1960 - LibriumR 1975 - cimetidina

1996 - Wermuth

19

1988 - Black

1805 - morfina 1860 - fenol | 1889 - AAS 1;5;110 -FDaIe (AChRs) | 1948 - Ahlquist | 1962 - indometacina 1980
1860 - AS - Fourneau 1952 - fenotiazina 1963 - ValliumR 1980
1823 - quinina 1886 - paracetamol

1958 - haloperidol

1945 - Fleming 1959 - "pilula”
1959 - Kornberg

1834 - atropina °

Galeno

§.' A l‘l:lll..:'sll."-

THE PRACTICE OF
MEDICINAL
CHLMlSTR‘I’

7

.a-."'f\
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- cetoconazol

- lovastatina
1981 - aciclovir

1999 - oseltamivir
1999 - celecoxibe

2000 - imatinibe

“A target is not truly validated until a drug is proven effective in human trials”

Oliver C. Steinbach, Head at Altana Pharma, Kon

stanz, AL



Emil Fischer
(1852-1919)

Gerhard Domagk
(1895-1964)

Adolf O. R. Windaus
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Daniel Bovet
(1907-1992)

Anti-histaminicos
Sulfonamidas
Curare

1° paper sobre SAR
(1939)

(1876-1959) Curare and Curare-like Agents.



1942 --------=-mmmmmmmmmmmmmmeoooee + 1944 (Daniel Bovet)
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N OCH; P
7\
fenbenzamina Qmmlca L
Antergan® mepiramina
1943 - George Rieveschl (EUA) Neotergan®
- ‘ 12 anti-histaminico
E&?@&@E%a |
[~ KiH, = 0,4 nM
S /\/N\
O Ki H, = 5200 nM
Ki Hy, > 10000 nM
difenilidramina >

MI Parsons, CR Ganellin, Br J Pharmacol 2006, 147, S127
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1987 — Roy Vagelos (Merck)




Uma inovacao bilionaria: as estatinas

1877-1957 1876-1959

1927

Heinrich Wieland Adolf Windaus
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1975 _ SCoA SCoA
Ring
A HM Coh HMG Col Mevaldyl CoA transition
Ko?gffz(%loocr‘ Feodor Lynen Reductase inhibitor state intermediate
1911-1979
A.Endo, J Med Chem \ lactona

1985, 28,1

Akira Endo

|

Albert Lasker Award

Joseph L Goldstein Michael S Brown ~ for Clinical ) et e
University of Texas, Dallas Medical Research, 2008 mevilonina

* A Endo, A qift from nature: the birth of the statins, Nature Medicine 2008, 14, 26



Estatinas
— - Quimica

Warner-Lambert

2013 SCI Perkin Meda
h

Universidade Federal do Rio de Janeiro [&»7)

J Y 1991=> 2011

5-di-hidroxi-heptanoico
/ano HMGCo-AR IC;, = 8,2 nM
P Farmaco recordista
B. D. Roth, Progr. Med. Chem. 2002, 40, 1-22 m@‘h!mﬂu mundial em vendas:
B. D. Roth, et al,, J. Med. Chem. 1990, 33, 21-31 ' = US$ 150 bilhoes

acido (Apirrol)

Sintese: ca. 200 tone

Alorvastating



1987 - David T. Wong

§

N + 0O

retroisostero F

F

1943 - difenilidramina

fluoxetina = -
FULOXETINE
Eli Lilly Co.

2010 - >> 24,4 milnoes de prescricoes EUA

Ki (nM) SERT= 1,0

NET= 660
DAT= 4180
5-HT,, =200
N 5-HT 5 25000
5-HT . =260
M, =870

N M, =2700
/L M; =1000
M, =2900

1942 - fenbenzamina Mg =2700



~Génese da cimetidina: a vedete de hoje!

1964 - James W. Black & Michael Parsons, C Robin Ganellin, Graham Durant, John Emmett
(Smith Kline & French Res. Institute, Wilwyn, UK) g

a=483A

b=552A
B form
histamine
- 2-methyl histamine 4-methyl histamine
H, receptors inhibition = 17% H, receptors inhibition = 0,2%

H, receptors inhibition < 2% H, receptors inhibition = 50%



Conformacodes da histamina

Conformeros
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“...discovery consists of seeing

what everybody else has seen

idade Federal do Rio de Janciro [

and thinking what

Univers

nobody eise

#=1! has not thought...”
Albert Szent-Gyorgiy (1893-1986)
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.= &8 1977 - John Bradshaw
(Allen & Hanburys Ltd, Glaxo)

Manich
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N 1981 - ranitidina
cimetidina

CYP450

N ~N ) - -
</ I\/\/ \n/ CHs 1977 - Barry Price
N CH;s (Allen & Hanburys Ltd, Glaxo)

burinamida

James W. Black
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Imidazola: Privilegiado?

il 1976 - Janssen Pharma

cetoconazola

clortrimazola

L™

[

bifonazola

Cl

Cl

tioconazola

Fenticonazole
Isoconazole
Ketoconazole
Luliconazole
Miconazole
Omoconazole
Oxiconazole
Sertaconazole
Sulconazole
Odansetrona
Cilansetrona



Imidazola = Inibidor CYP
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nilotinibe lozartana
CYP3A4 Cl CYP3A4
H,C
H H
N N Cl O \
HN S \”/ CH, ) .
Nég?/’
Cl
CYP1A2, CYP2C9, CYP2C19, CYP2D6 miconazola

CYP1A2, CYP2C9, CYP2C19
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(O conhecimento pode ser transmitido, mas nao a sabedoria.)



Sorry vegans!




