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Stille Coupling via C–N Bond Cleavage
Nat. Commun. 2016, 7, 12937
Biaryls are privileged structures that continue to attract
enormous interest for their many applications as drugs and
materials. The Stille cross-coupling reaction is one of the most
often used methods for assembling biaryls via C–C bond formation between the two aromatic rings. The classical version
of this reaction uses aryl stannanes and aryl halides as sub
strates, while the catalyst is a Pd complex.
Recently, the group of Professor Masanobu Uchiyama from
The University of Tokyo (Japan) reported the first Ni-catalyzed
Stille coupling of quaternary ammonium salts via C–N bond
cleavage. Professor Uchiyama said: “In a process catalyzed
by commercially available Ni(cod)2 and an imidazole ligand,
aryl- and alkyltrimethylammonium salts [Ar/R–NMe3]+ react
smoothly with arylstannanes in a 1:1 molar ratio to give the
corresponding cross-coupling products in high yields with
broad functional group compatibility, providing a highly
efficient and practical way for constructing diverse C–C bonds
from quaternary ammonium salts.”
With regard to the utilization of amines as electrophiles
and their pre-activation, Professor Uchiyama pointed out that
amine groups occur widely in natural products, and are also
found in many pharmaceuticals, dyes, and functional molecules: “A large variety of amines are commercially available,

mostly at reasonable cost. However, transformation of the NR2
group is generally difficult, due to the chemical inertness of
the C–N bond. Most ammonium salts can be obtained in high
or even quantitative yield just by treating the original amines
with electrophiles such as RX (halides), MeOTf, etc., under
mild conditions. In many cases, simple filtration can provide
sufficient purity of these compounds for subsequent uses.
Furthermore, ammonium salts can be easily stored in air at
room temperature without any decomposition. Therefore, the
ammonium salt is an ideal pre-activation form for an amine.”
Nowadays, in place of Pd, many other transition metals
have been used for various types of cross-coupling reactions,
with Ni being widely applied. However, Ni-catalyzed Stille
couplings have been reported only rarely, with the latest case
reaching back to 1995 (V. Percec, J.-Y. Bae, D. H. Hill J. Org.
Chem. 1995, 60, 6895). The current work establishes a new
and efficient protocol for using Ni compounds as the catalyst
in Stille coupling reactions. Professor Uchiyama explained:
“By employing a combination of experimental and computational methods, the present work also provides a comprehensive reaction profile, which explains the mechanistic details
well, especially those key issues involving: a) how C–N bond
cleavage takes place with Ni, and b) what controls the Ni/Sn
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transmetalation.” He concluded: “These results should be
helpful for understanding other related organometallic reactions as well as designing new cross-coupling protocols.”
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