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1 
Pioneer and Analogue Drugs 
janos Fischer, C. Robin Cane/lin, and David P. Rotella 

A pioneer dn1g ("first in class") represents a breakthrough invention that affords a 
marketed drug where no structurally andjor pharmacologically similar drug was 
known before its introduction. The majority of drugs, however, are analogLie drugs, 
which have structural andjor pharmacological similarities to a pioneer drug or, as 
in some cases, to other analogue drugs. 

The aim of this chapter is to discuss these two drug types [1 ]. 
The term "pioneer drug" is not used very often, because only a small fraction of 

drugs belongs to this type and in many cases the pioneer drugs lose their impor
tance when similar but better drugs are discovered. A pioneer drug and its ana
logues form a drug class in which subsequent optimization may be observed. 
Analogue drugs typically offer benefits such as improved efficacy andjor side 
effect profiles or dose frequency than a pioneer drug to be successful on the 
market. 

The discovery of both pioneer and analogue drugs needs some serendipity. A pio
neer drug must clinically validate the safety and efficacy of a new molecular target 
and mechanism of action based on a novel chemical structure. In the case of an 
analogue drug, it is helpful that a pioneer or an analogue exists; nevertheless, some 
serendipity is needed to discover a new and better drug analogue, because there are 
no general guidelines on how such molecules can be identified preclinically. The 
analogue approach is very fruitful in new drug research, because there is a higher 
probability of finding a better drug than to discover a pioneer one. A significant risk 
with this approach is based on the potential for one of the many competitors in the 
drug discovery area to succeed prior to others. 

The similarity between two drugs cannot be simply defined. Even a minor modi
fication of a drug structure can completely modify the properties of a molecule. 
Levodopa (1) and methyldopa (2) are applied in different therapeutic fields; how
ever, their structures differ only in a methyl group. Both molecules have the same 
stereochemistry as derivatives of L-tyrosine. Levodopa (2] is used for the treatment 
of Parkinson's disease as a dopamine precursor, whereas methyldopa (3] was an 
important antihypertensive agent before safer and more efficacious molecules 
(e.g., ACE inhibitors) appeared on the market. 
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417 Pioneer and Analogue Drugs 

Methyldopa (first synthesized at Merck Sharp & Dohme) has a dual mechanism 
of action: it is a competitive inhibitor of the enzyme DOPA decarboxylase and its 
metabolite acts as an a-adrenergic agonist. 
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Levodopa and methyldopa are not analogues from the viewpoint of medicinal 
chemistry. Both are pioneer drugs in their respective therapeutic fields and can be 
considered as stand-alone drugs, because they have no successful analogues. 

There are several examples, and it is a usual case that a minor modification of a 
drug molecule affords a much more active drug in the same therapeutic field. The 
pioneer drug chlorothiazide (3) and its analogue hydrochlorothiazide (4) from 
Merck Sharp & Dohme differ only by two hydrogen atoms; however, the diuretic 
effect of hydrochlorothiazide [4] is 10 times higher than that of the original drug. 
The pioneer drug chlorothiazide is rarely used, but its analogue, hydrochlorothia
zide, is an important first-line component in current antihypertensive therapy as a 
single agent and in combination with other compounds. 
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Chlorothiazide and hydrochlorothiazide are direct analogues, which term empha
sizes their close relationship. 

The terms "pioneer drugs" and "analogue drugs" will be discussed in the follow
ing sections. 
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