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Abstract

Amination based on metal-catalyzed nitrene C—H insertion represents a powerful approach for the
direct transformation of ubiquitous C—H bonds into valuable amine functionalities while offering
potential control of various types of selectivities. Departing from the widely-used Rh(I)2 and other
closed-shell catalysts, we have been focused our efforts in developing open-shell cobalt(ll) porphyrin
complexes ([Co(Por)]) as metalloradical catalysts for C—H amination. The [Co(Por)]-based
metalloradical amination is unusual as it can effectively activate different azides as the nitrene
sources under neutral and nonoxidative conditions, with the generation of nitrogen gas as the only by-
product. Because it obviates the need for terminal oxidants and other additives, the [Co(Por)]/azide
catalytic system has a high degree of functional group tolerance in addition to its operational
simplicity. As demonstrated with several intramolecular processes, the Co(ll)-catalyzed reactions
possess uncommon capability for efficient amination of strong primary C—H bonds and exhibit
remarkable chemoselectivity toward allylic C—H amination over competitive C=C aziridination. These
and other unique reactivities and selectivities are attributed to the underlying radical mechanism of
Co(ll)-based metalloradical catalysis.
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