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http://www.chemspider.com/Chemicalhttp://www.chemspider.com/Chemical-Structure.773.html (Dez 29, 2014)
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Reação de Debus

H. Debus, Ueber die Einwirkung des Ammoniaks auf Glyoxal,H. Debus, Ueber die Einwirkung des Ammoniaks auf Glyoxal,

Justus Liebigs Annalen der Chemie

paraformaldeído
imidazola

Debus-Radziszewski

H. Debus, Ueber die Einwirkung des Ammoniaks auf Glyoxal,H. Debus, Ueber die Einwirkung des Ammoniaks auf Glyoxal,

Justus Liebigs Annalen der Chemie, 107, 199–208 (1858).



L-histidina descarboxilase

(vitamina B6)

EC 4.1.1.22 

tautomêros

1907 1907 -- Adolf O. R. Adolf O. R. WindausWindaus, aquece a histidina e descobre a histamina, aquece a histidina e descobre a histamina

1911 1911 –– Henry H. Henry H. DaleDale, isola a histamina estudando a , isola a histamina estudando a 

nos laboratórios nos laboratórios WelcomeWelcome, Londres., Londres.
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tautomêros

, aquece a histidina e descobre a histamina, aquece a histidina e descobre a histamina

, isola a histamina estudando a , isola a histamina estudando a neurotransmissãoneurotransmissão

, Londres., Londres.
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HH11, H, H22, H, H33, H, H4 4 (GPCR)(GPCR)

H. H.Dale, P. P. Laidlaw, The physiological

J. Physiol. (Lond.) 

Adolf O. R. Windaus
(1876-1959)

Henry H. 

• Alteração da freqüência cardíaca; Aumento 

Participação nas reações anafiláticas e alérgicas; 
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19361936

MAOMAO

(EC 1.4.3.4)(EC 1.4.3.4)

physiological action of β-iminazolylethylamine, 

.) 1910, 41, 318–44.

Henry H. Dale
(1875-1968)

Otto Loewi
(1873–1961)

cardíaca; Aumento da permeabilidade; Broncoconstrição;

alérgicas; Secreção gástrica; Vasodilatação arteriolar;



1905 1905 –– Henry Henry DaleDale

1924-2010 –Sir James W. Black

PremioPremio Nobel Nobel 
19881988

R R GanellinGanellin, W Duncan, Obituary James Black (1924, W Duncan, Obituary James Black (1924--20102010), Nature ), Nature 

The scientific legacy of Sir James W. Black, The scientific legacy of Sir James W. Black, TiPSTiPS 20112011, , 3232, 181;  , 181;  
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Propranolol (InderalR)

), Nature ), Nature 20102010, , 464464, 1292; , 1292; CPPageCPPage, J Schaffhausen, NP , J Schaffhausen, NP ShankleyShankley, , 

, 181;  , 181;  



Cronologia histórica da Química Medicinal

1911 - Fourneau

“A “A targettarget is is notnot trulytruly validatedvalidated untiluntil a a 
Oliver C. 

Cronologia histórica da Química Medicinal

1958 - Burger

1996 - Wermuth

1949 - Laborit

1955 – C. roseus

Fourneau

a a drugdrug is is provenproven effectiveeffective in in humanhuman trialstrials” ” 
Oliver C. Steinbach, Head at Altana Pharma, Konstanz, AL
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Ernest 
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(1901)

Emil Fischer
(1852-1919)

19021902

Adolf O. R. Windaus
(1876-1959)

19571957

Ernest Fourneau
(1872–1949)

Daniel Bovet 
(1907-1992) 

19571957

AntiAnti--histamínicoshistamínicos
SulfonamidasSulfonamidas

CurareCurare

1º 1º paperpaper sobre sobre SARSAR

(1939)(1939)

Curare and Curare-like Agents.

Gerhard Domagk
(1895-1964) 

19391939



fenbenzamina

AnterganAnterganRR
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difenilidramina

1943 - George Rieveschl (EUA)

1944 (Daniel Bovet)1944 (Daniel Bovet)

mepiramina

bioisosterismo

piridinil

NeoterganNeoterganRR

1º anti1º anti--histamínicohistamínico

Ki H1 = 0,4 nM

Ki H2 = 5200 nM

Ki H3,4 > 10000 nM

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



Adolf Adolf WindausWindaus

Uma inovação bilionária: Uma inovação bilionária: 

1928192819271927

Heinrich Heinrich WielandWieland
18771877--19571957 18761876--19591959

19641964
John CornforthJohn Cornforth

Akira Akira 
Albert Albert LaskerLasker

for Clinical for Clinical 

Medical Research, 2008*Medical Research, 2008*

19851985

Michael S BrownMichael S BrownJoseph L GoldsteinJoseph L Goldstein
University of Texas, Dallas University of Texas, Dallas 

LDLLDL

* A Endo, A gift from nature: the birth of the statins, * A Endo, A gift from nature: the birth of the statins, 

Konrad BlochKonrad Bloch
19121912--20002000

19641964

Feodor LynenFeodor Lynen
19111911--19791979

19751975

John CornforthJohn Cornforth

colesterolcolesterol

HMGCoARHMGCoAR

Uma inovação bilionária: Uma inovação bilionária: as estatinasas estatinas

John CornforthJohn Cornforth

Akira Akira EndoEndo
LaskerLasker Award Award 

for Clinical for Clinical 

Medical Research, 2008*Medical Research, 2008* meviloninamevilonina

* A Endo, A gift from nature: the birth of the statins, * A Endo, A gift from nature: the birth of the statins, Nature Medicine Nature Medicine 20082008, , 1414, 26, 26

A.EndoA.Endo, , J J MedMed ChemChem

19851985, 28, 28, 1, 1

19751975

John CornforthJohn Cornforth

lactonalactona



1985 1985 -- Bruce RothBruce Roth

WarnerWarner--LambertLambert

2013 SCI 2013 SCI PerkinPerkin MedalMedal

B. D. Roth, B. D. Roth, ProgrProgr. Med. Chem. Med. Chem. . 20022002, , 4040, 1, 1--2222

B. D. Roth, et al., B. D. Roth, et al., J. Med. Chem.J. Med. Chem. 19901990, , 3333, 21, 21--31 31 

ácidoácido ((NN--pirrolpirrol))--
SínteseSíntese: : ca. ca. 200 200 toneladastoneladas

--33,,55--didi--hidróxihidróxi--heptanóicoheptanóico
HMGCoHMGCo--AR ICAR IC5050 = 8,2 = 8,2 nMnMtoneladastoneladas//anoano



1943 - difenilidramina

retroisóstero

2010 - >> 24,4 milhões de prescrições EUA 

1942 - fenbenzamina

fluoxetina

1987 - David T. Wong

Eli Lilly Co.

retroisóstero

*

Eli Lilly Co.

Ki (nM) SERT= 1,0 SERT= 1,0 

NET= 660

DAT= 4180 

5-HT2A =200

5-HT2B ≥5000

5-HT2C =260

M1 =870

M2 =2700

M3 =1000

M4 =2900

M5 =2700

>> 24,4 milhões de prescrições EUA 
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1964 - James W. Black & Michael Parsons, C Robin 

(Smith Kline & French Res. 
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2-methyl histamine
H1 receptors inhibition = 17%
H2 receptors inhibition < 2%

cimetidina: a vedete de hoje!
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 4,83 A
= 5,52 A

C Robin Ganellin, Graham Durant, John Emmett

Res. Institute, Wilwyn, UK)
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19371937

consistsconsists ofof seeingseeing

everybodyeverybodyeverybodyeverybodyeverybodyeverybodyeverybodyeverybody elseelseelseelseelseelseelseelse hashas seenseen

andand thinkingthinking whatwhat

consistsconsists ofof seeingseeing

everybodyeverybodyeverybodyeverybodyeverybodyeverybodyeverybodyeverybody elseelseelseelseelseelseelseelse hashas seenseen

andand thinkingthinking whatwhatandand thinkingthinking whatwhat

nonobbodyody elseelse

hashashashashashashashas notnotnotnotnotnotnotnot thoughtthoughtthoughtthoughtthoughtthoughtthoughtthought...”...”

Albert Albert SzentSzent--GyörgiyGyörgiy (1893(1893--1986)1986)

andand thinkingthinking whatwhat

nonobbodyody elseelse
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Albert Albert SzentSzent--GyörgiyGyörgiy (1893(1893--1986)1986)



HN

N

S

H3C

H
N

H
N

CH3

N

N

cimetidina

N

N
H CH3

bu

CYP450

James W. Black

1981 - ranitidina

Manich

1977 - John Bradshaw

(Allen & Hanburys Ltd, Glaxo)
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1977 - Barry Price

(Allen & Hanburys Ltd, Glaxo)



Imidazola:
1976 1976 –– Janssen PharmaJanssen Pharma

cetoconazola

clortrimazola

tioconazola

Privilegiado?

ButoconazoleButoconazole

EconazoleEconazole

FenticonazoleFenticonazole

bifonazola

FenticonazoleFenticonazole

IsoconazoleIsoconazole

KetoconazoleKetoconazole

LuliconazoleLuliconazole

MiconazoleMiconazole

OmoconazoleOmoconazole

OxiconazoleOxiconazole

SertaconazoleSertaconazole

SulconazoleSulconazole

OdansetronaOdansetrona

CilansetronaCilansetrona



Imidazola = Inibidor CYP

nilotinibe

CYP1A2, CYP2C9, CYP2C19, CYP2D6

nilotinibe

CYP3A4

= Inibidor CYP

lozartana

CYP3A4

CYP1A2, CYP2C9, CYP2C19

lozartana

miconazola
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“Knowledge can be “Knowledge can be 
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ConclusõesConclusões
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“Knowledge can be “Knowledge can be 
communicated, communicated, 
but not wisdom.”but not wisdom.”

ConclusõesConclusões

but not wisdom.”but not wisdom.”
Herman Herman HesseHesse

(1877(1877--1962)1962)

(O conhecimento pode ser transmitido, mas não a sabedoria.)(O conhecimento pode ser transmitido, mas não a sabedoria.)



Sorry vegans!


