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Abstract Amines, including primary, secondary and tertiary amines, are one of the most common and useful
structures in organic molecules. They are widely found in the molecular structures of natural products, drugs, dyes,
plastics and so on. The development of effective methods for synthesizing amines has a high demand in the chemical
industry, but it is still full of challenges. Among many known synthetic methods of organic amines, such as
hydroamination of olefins, nucleophilic substitution, metal catalyzed C-N coupling, etc., cyano nitrile group
reductive derivatization is considered to be a relatively green and feasible scheme. However, the carbon nitrogen
triple bonds in the nitrile are high in energy, and many intermediates are involved in the reduction process. In
addition, some intermediates are even more active than the nitrile. Therefore, the reaction is greatly affected by
reducing agents, catalysts and reaction conditions. Starting from the basic electronic structure and reaction activity of
cyano group, this paper summarizes the functional group amination reactions using nitriles as raw materials in recent
years. The catalysts design and reaction mechanisms of some important reactions are discussed briefly, with the aim to
provide a new perspective for the design of catalysts and application processes of amines.
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Scheme 1 Hydrogenation, reduction and possible side reactions of nitrile'?’
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Fig.1 Electrostatic potential diagram of nitrile and its

comparison with carbonyl group
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Scheme 2 Examples of metal catalysts for reduction of nitriles to primary amines
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Scheme 3 Reaction mechanism of manganese-based homogeneous catalyst catalyzed nitrile hydrogenation
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