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Early Stages of Drug Discovery in the 
Pharmaceutical Industry 



Historical Drug Discovery 
From Accidential Discovery to a Drug 

Cattle, 1920s, North Dakota Dead Cattle, 1920s, North Dakota 

Coumarin 4-Hydroxy-Coumarin Di-Coumarol 

Fungi CH2O 

Strong anti-coagulant 
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Historical Drug Discovery 
From Accidential Discovery to a Drug 

Accident 
(Decaying Hay)  

Observation of a 
pharmacological effect  

Link of the 
pharmacological effect 

to a substance 

Treatment of diseases 

Chemical variation of 
the substance 

Warfarin 3 



Modern Drug Discovery 
From the Disease to the Drug 

Disease  
Connection between 

the disease and 
molecular mechanisms 

Definition of ́ drug 
targets§ 

Search for molecules 
which act on the drug 

target 
Clinical evaluation of 

the new drug 

Approval for Treatment 
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Drug Discovery and Development 
 

Clinical Development Discovery Research 

Approval 

10-12 years 
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Drug Discovery Project Phases 
 

Target 
Discovery 

Lead 
Identification 

Lead 
Optimization 

Assay 
Development 

Development 

Discovery Research 
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What are Drug Targets? 
The Life Cycle of the HI Virus 

Source: Wikipedia 

Blocking a step in the virus life cycle stops viral reproduction  
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What are Drug Targets 
The Link between a Target and a Disease 

Cleavage of the HIV poly-protein is essential for viral reproduction. 

Inhibition of the catalytic mechanism will prevent viral reproduction. 

Lower viral reproduction rate will slow down or even halt the 
progression to AIDS. 

Understand the biology of 
the disease 

Propose drug target 

Postulate hypothesis of the 
link between a drug target 

and the disease. 

Many drug discovery programs fail because the hypothesis about 
the target/disease link turns out to be wrong! 
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Inhibition of Drug Targets 
HIV-1 Protease Inhibitors 

Inhibitors: 
Å Bind with high affinity to the active site of the enzyme 
Å Prevent entry and cleavage of the normal substrate of the enzyme 
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Inhibition of Drug Targets 
Molecular Interactions 
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