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PYRIDINE DERIVATIVES IN THE DRUG ARSENAL (150 YEARS
OF PYRIDINE CHEMISTRY)

E. Lukevits

Almost 150 years ago, T. Anderson reported isolation of picoline from coal tar at a meeting of the Edinburgh Royal
Society (April, 1846). Several years later, he isolated lutidine and pyridine from a bone oil fraction. Not inconsiderable efforts
were still required to prove its structure (Kerner, 1869; Dewar, 1871), to synthesize it (Ramsay, 1877), and to formulate the
idea of pyridine as an azabenzene (Ladenburg, 1888). But the first step had been taken. Three reports by T. Anderson laid out
the beginning of the chemistry of pyridine, whose derivatives proved to be also widely distributed in living matter and in most
cases exhibited high biological activity (for example, the coenzyme nicotinamide adenine dinucleotide; the alkaloids nicotine,
anabasine, ricinine, atropine, and cocaine).

A number of rather simple pyridine derivatives also exhibit high biological activity, nicotinic acid and its amide are
contained in the organs of animals and are prosthetic groups of the enzymes codehydrogenz{se I and codehydrogenase II, which
are hydrogen transfer agents and accomplish oxidation—reduction processes.

The daily requirement for nicotinic acid (niacin) for a human adult is about 20 mg; pellagra develops when a deficiency
is present. Nicotinic acid (and its amide) is a specific pellagra preventative, but it also exhibits vasodilating action and
hypocholesterinemic activity. Considering this, for more than 75 years new biologically active substances have been sought
among the derivatives of nicotinic acid and other pyridine derivatives, which has led to the discovery of a number of important
classes of drugs.

Back in the 1920’s, the analeptic cordiamin (diethylnicotinamide) was introduced into medical practice and used for
acute and chronic circulatory disorders, reduction of vascular tone, and respiratory insufficiency. At the end of the 1940’s,
antituberculars based on isonicotinic acid hydrazide appeared (isoniazid, gluconiazide, pasiniazide, streptoniazide, and later
phthivazid). In the 1950’s, pyridinaldoxime salts acquired special importance as cholinesterase reactivators: antidotes in
poisoning by organophosphorus compounds (dipiroxime, obidoxime). In the 1960’s, tetrahydropyridine- and piperidine=~
containing neuroleptics of the butyrophenone series occupied their own place in the drug arsenal (droperidol, benperidol,
bromperidol), in addition to the antiemetic domperidone, anti-inflammatory drugs based on aminopyridine (piroxicam), the
aminopyridone-based cardiotonic amrinone, the antiatherosclerotic drug Parmidine (2,6-bishydroxymethylpyridine carbamate),
spasmolytics and antihistaminics based on piperidine (the highest sales at the end of the 1980°s were for terfenadine), the
antiasthmatic drug ketotifen.

At the beginning of the 1990’s, of the 1500 most familiar drugs, 91 are piperidine derivatives and 73 are pyridine
derivatives. A special place belongs to 1,4-dihydropyridines. A new class of calcium antagonists has been created based on
them. The principal representative of these drugs (whose annual sales exceed two billion US dollars) is nifedipine (Adalat from
the Bayer company, Procardia from the Pfizer company), used to reduce blood pressure and for stenocardia.

At the present time, already dozens of drugs of the 1,4-dihydropyridine series have been created which have more
specific or prolonged action. Some of them inhibit aggregation of thrombocytes and potentiate the action of antineoplastics.

A number of drugs based on pyridine derivatives are presented in the following list of drugs, and the entire issue of
this journal is devoted to pyridine chemistry, which celebrates its 150 years with new ideas and results.

Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 6, pp. 723-734, June, 1995.
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PYRIDINE DERIVATIVES
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Antiatherosclerotics
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Antibacterials
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DIHYDROPYRIDINE DERIVATIVES

Antihypertensives and Vasodilators of the 1,4-dihydropyridine
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PIPERIDINE DERIVATIVES

Neuroleptics
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Sedative
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Analgesics
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Local Anesthetics
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Spasmolytics, Vaseodilators
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Antihistaminics
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