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Figure 1 Ni(0)-catalyzed oxidative annulation of benzamides with alkynes
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Figure 2 Ni-catalyzed alkylation of C(sp*)~H bonds by Chatani group (a) and Ackermann group (b)
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Figure 3 (a) Ni-catalyzed allylation of C(sp*)~H bonds by Zeng group; (b) Ni-catalyzed dehydragenative coupling of aromatic C(sp*)-H with ben-
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Figure 4 Ni-catalyzed cyclization of anilines with alkynes
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Figure 5 Ni/Cu-cocatalyzed carbonylation of unactivated C—H bonds
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Ni-catalyzed arylation of C(sp*)-H bonds by You group

(a) Ni-catalyzed alkylation of C(sp®)-H bonds by Ge group; (b) Ni-catalyzed arylation of C(sp’)-H bonds by Chatani group; (c)
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Recent progress on nickel-catalyzed direct functionalization
of unactivated C-H bonds
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Over the past few decades, transition-metal catalyzed direct functionalization of unactivated C—H bonds has emerged as an efficient
and straightforward strategy for the construction of C—C and C-heteroatom bonds. It provides access to complex molecules via the
direct cleavage of C-H bonds without the need of prefunctionalization, rendering this strategy more step-economical and
environmentally benign. Recently, tremendous attentions have been devoted to the use of first row-transition metals as most of those
metals are naturally abundant, readily available, and inexpensive and have low toxicities in comparison with precious metals. In
addition, the exploration of new catalytic systems might lead to the discovery of new mode of reactions. The aim of this review is to
give an overview on recent advances in nickel-catalyzed direct functionalization of unactivated C—H bonds, without the discussion of
the cleavage of acidic C—H bonds. Firstly, nickel-catalyzed functionalization of C(sp?)—H to form new C—C and C—heteroatom bonds is
reviewed. Secondly, an overview of Ni-catalyzed C(sp®)-H functionalization is provided. In addition, mechanistic hypothesis and
general aspects of these reactions have also been summarized. Finally, the limitations and perspectives on nickel-catalyzed C-H
functionalization are discussed.
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