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Reaction Scope and Mechanistic Insights of Nickel-Catalyzed
Migratory Suzuki-Miyaura Cross-Coupling

Nat. Commun. 2020, DOI: 10.1038/s41467-019-14016-1

Metal-catalyzed cross-coupling reactions have revolutionized
carbon-carbon bond disconnections in synthetic chemistry. In
this context, B-hydrogen-containing sp3-carbon electrophiles
are generally recognized to be more challenging than their
sp?-carbon analogues owing to the possibility of B-hydride eli-
mination taking place as side reaction. During the past sever-
al decades, extensive efforts have been devoted to avoiding
B-hydride elimination and constructing chemical bonds at the
sp>-carbon through metal-catalyzed cross-coupling. Recently,
migratory cross-coupling reactions have been emerging as a
new research field, as these reactions allow the generation of
products through an iterative migratory insertion/B-H elimi-

nation process (Scheme 1). The net result of this process is the
controlled functionalization of a carbon atom different from
the one originally carrying the metal.

Since the group of Professor Yin (Wuhan University, P. R.
of China) began their research in this field in 2017, they have
been committed to expanding the scope of migratory cross-
coupling reactions and have conducted an in-depth study on
the mechanism of these reactions. The migratory Suzuki-
Miyaura cross-coupling represents the latest progress of the
Yin group in this field. Electrophilic alkyl reagents (including
alkyl chlorides, bromides, iodides and tosylates) have given
satisfactory results (Figure 1a) when engaged in the reaction.
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Scheme 1 Nickel-catalyzed migratory cross-coupling
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Figure 1 Scope of the reaction
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Professor Yin explained: “Our method offers a protocol to ra-
pidly access diarylalkanes and allylbenzenes from a series of
aryl/vinyl-bearing alkyl electrophiles and sp?-C boron-based
nucleophiles. This approach is characterized by a broad subs-
trate scope and excellent migratory regioselectivity. Interest-
ingly, this strategy can serve as a platform for the synthesis of
terminal, partially deuterium-labeled molecules from readily
accessible starting materials (Figure 1b). These kinds of com-
pounds are difficult to obtain by common synthetic methods.”

Professor Yin's group has studied the reaction mechanism
by a combination of experimentation and calculation. Expe-
rimental studies suggest that migratory cross-coupling pro-
ducts are generated from a Ni(0/II) catalytic cycle. Theoretical
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calculations indicate that the chain-walking occurs at a neu-
tral nickel complex rather than at a cationic one. Interestingly,
Professor Yin and co-workers found that the classical Suzuki-
Miyaura coupling reaction and the migratory Suzuki-Miyaura
coupling reaction proceed through distinctly different path-
ways. “We believe that the study of the reaction mechanism
will help us in understanding the reaction process and is of
great significance to further expanding the scope of this parti-
cular migration reaction,” remarked the authors.

Professor Yin concluded by mentioning some future pro-
spects: “Our research group will continue to carry out research
in this field and develop more practical synthesis methods.”
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