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Recent Advances in the Synthesis of Cyanides Enabled by
N-Heterocyclic Carbene Catalysis

Cai, Yuanlin® Li, Ya“ Nie, Guihua“ Jin, Zhichao™*“ Chi, Yonggui*’“’b
(“ Key Laboratory of Green Pesticide and Agricultural Bioengineering, Ministry of Education, National Key Laboratory of
Green Pesticide, Center for R&D of Fine Chemicals, Guizhou University, Guiyang 550025)
(> School of Chemistry, Chemical Engineering and Biotechnology, Nanyang Technological University, Singapore 637371)

Abstract Cyanide compounds are not only widely found in medicine and pesticide molecules, but also a class of important
intermediates. The traditional method for the synthesis of cyano compounds is to use the simplest cyanide reagents such as
sodium cyanide, potassium cyanide and hydrocyanic acid, but the toxicity and instability of cyanide reagents have limited its
application in synthesis. Therefore, the development of organic cyanide reagents and cyanide-free reagents for the construction
of cyano compounds has attracted much attention. N-Heterocyclic carbene (NHC) is a kind of effective small-molecule
organocatalysts. A series of catalytic activation modes enabled by NHC have been developed for the formation of various
carbon-carbon (C—C) and carbon-heteroatom (C—X) bonds. With the purpose of attracting much attention to this research
field and bringing new ideas into the development of the NHC organocatalytic reactions, the catalytic reactions for the
construction of cyano compounds enabled by NHC with organic cyanide reagents or cyanide-free reagents are summarized.
Keywords N-heterocyclic carbene (NHC); organic cyanide reagent; cyanide-free reagent; cyanation reaction; cyanide com-
pound
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Scheme 1 Cyanidation of TMSCN with aldehydes catalyzed by
NHC
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Scheme 2 Asymmetric catalytic cyanidation of TMSCN with
aldehydes by NHC
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lyzed by NHC
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Scheme 13  Synthesis of axial chiral benzonitrile catalyzed by NHC
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