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Abstract

Isoquinoline derivatives are one of the important building blocks of
biologically active molecules and natural products, and their efficient and
green synthesis has attracted much attention. In this article, the advances and
strategies for the synthesis of the aforementioned compounds using metal
catalysts, metal-free catalysts, photocatalysts, and electrocatalysts are
reviewed. Transition metal complexes such as palladium, radium, ruthenium,
cobalt, copper, etc., as catalysts, enable various routes for the synthesis of
isoquinolines. In metal-free methods, organic catalysts and green oxidants are
used for milder and environmentally friendly conditions. In photocatalytic
methods, catalysts active in the presence of visible light are used, which allows
oxidation-reduction interactions. Electrocatalysts facilitate C—H coupling and
activation strategies under ambient conditions by providing electrochemical
conditions. The use of these four types of catalysts shows high chemical
selectivity for a wide range of substrates and improved stability, which is of
particular importance in green chemistry. Extensive advances in the last
decade have highlighted catalytic techniques for designing new synthetic
routes. In this paper, new perspectives and openings for the development of
new and environmentally friendly methods for the synthesis of isoquinoline
derivatives are introduced. In general, the findings of this review study
conclude that the synthetic methods introduced follow the principles of green
chemistry. Research reports that have been presented in the last decade using
four types of green and stable catalysts demonstrate environmental
compatibility, easy separation, and high purity.

Keywords: Isoquinolines, metal catalysts, photocatalysts, and electrocatalysts
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