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Electrooxidative Annulation of Unsaturated Molecules via
Directed C—H Activation

Xie, Wucheng* Chen, Xu Li, Yunyue Lin, Jieling Chen, Wanwen Shi, Junjun*
(School of Environment and Chemical Engineering, Foshan University, Foshan, Guangdong 528000)

Abstract Transition-metal catalyzed directed C—H bond activation and cyclization of unsaturated molecules have been
developed as an efficient method to synthesize complex carbon aromatic and heteroaromatic compounds. However, additional
stoichiometric oxidants are often required to realize the reoxidation cycle. Electrochemical organic synthesis can use current to
replace expensive and toxic oxidants. It is an environment-friendly synthesis method. In recent years, remarkable progress has
been made in the combination of electrochemical organic synthesis and C—H activation catalyzed by transition metals (such
as Pd, Ni, Co, Ru, Cu, Rh, Ir, efc.). The latest progress of transition-metal catalyzed electrooxidative annulation of unsaturated
molecules such as alkynes, olefins, carbon monoxide and isocyanogens via directed C—H activation is reviewed. Finally, the
challenges and the future development on this important area are also described.
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Scheme 1 Two roles of oxidants in directed C—H bond activation and oxidative cyclization of unsaturated molecules
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Scheme 2 Possible mechanism of electrooxidative annulation of anilines with alkynes
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Scheme 8 Proposed catalytic cycle of electrooxidative annulation of imidates with alkynes in flow
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Scheme 9 Proposed catalytic cycle of rhodium-catalyzed elec-
trooxidative [5+2] annulation
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Scheme 10 Electrooxidative rhodium-catalyzed annulation of
acrylamides with alkynes
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Scheme 11 Possible mechanism of electrooxidative iridium-
catalyzed annulation of acrylic acids with alkynes
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Scheme 12 Possible mechanism of electrooxidative cobalt-catalyzed annulation of benzamides with terminal alkynes
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Scheme 13 Proposed catalytic cycle of electrooxidative cobalt-catalyzed [4+ 2] annulation of sulfonamides with alkynes
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Scheme 14 Possible mechanism of cupraelectro-catalyzed domino alkynylation-cyclization
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Scheme 15  Electrooxidative cobalt-catalyzed [4+2] annulation of aryl/vinyl amides with ethylene or ethyne
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Scheme 16 Electrooxidative cobalt-catalyzed annulation of aryl amides with ethylene
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Scheme 17 Possible mechanism of Electrooxidative cobalt-catalyzed [4-+2] annulation of benzamides with allenes
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