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Synthesis, utility and medicinal importance of 1,2-
& 1,4-dihydropyridines

Vivek K. Sharma?® and Sunil K. Singh*®

Dihydropyridine (DHP) is among the most beneficial scaffolds that have revolutionised pharmaceutical
research with unprecedented biological properties. Over the years, metamorphosis of easily accessible
1,2- and 1,4-dihydropyridine (1,4-DHP) intermediates by synthetic chemists has generated several drug
molecules and natural products such as alkaloids. The 1,4-dihydropyridine (1,4-DHP) moiety itself is
the main fulcrum of several approved drugs. The present review aims to collate the literature of 1,2-
and the 1,4-DHPs relevant to synthetic and medicinal chemists. We will describe various
methodologies that have been used for the synthesis of this class of compounds, including the
strategies which can furnish enantiopure DHPs, either by asymmetric synthesis or by chiral resolution.
We will also elaborate the significance of DHPs towards the synthesis of natural products of medicinal
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1. Introduction

Arthur Hantzsch added one of the most valuable scaffolds to the
toolbox of medicinal chemists, reporting the synthesis of
dihydropyridine (DHP) in 1882. Among five possible regio-
isomers only 1,2- and the 1,4-DHP (Fig. 1) have gained signifi-
cant attention. The 1,4-DHP scaffold has served as a nucleus for
several blockbuster drugs such as nifedipine and amlodipine.*
Close resemblance to nicotinamine adenine dinucleotide
(NADH) coenzyme, which has an important role in biological
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oxidation-reduction reactions, has made the 1,4-DHP core even
more lucrative. Perhaps less studied in the past, the potential of
1,2-dihydropyridines has recently been explored as a critical
scaffold for the synthesis of alkaloids and other drugs. 1,2-DHPs
are now popular as a precursor for the synthesis of the 2-aza-
bicyclo[2.2.2]octanes (isoquinuclidines) ring system present in
alkaloids, ibogaine and dioscorine. The anti-influenza drug,
oseltamivir phosphate (Tamiflu), is also synthesised from 1,2-
DHP vig an isoquinuclidine intermediate (Fig. 1).>

Recently, we reviewed reactions of 1,2- and the 1,4-dihy-
dropyridines.** The present manuscript aims to highlight the
importance of 1,2- and the 1,4-dihydropyridines relevant to
both synthetic and medicinal chemists. We will describe
various methodologies that have been used for the synthesis of
this class of compounds. We then focus on strategies which can
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