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Abstract: Herein we report a highly efficient method for
nickel-catalyzed C@N bond formation between sulfonamides
and aryl electrophiles. This technology provides generic access
to a broad range of N-aryl and N-heteroaryl sulfonamide
motifs, which are widely represented in drug discovery. Initial
mechanistic studies suggest an energy-transfer mechanism
wherein C@N bond reductive elimination occurs from a triplet
excited NiII complex. Late-stage sulfonamidation in the synthesis of a pharmacologically relevant structure is also
demonstrated.

Aniline synthesis by means of C@N bond formation is

a widely used transformation in medicinal chemistry and
pharmaceutical synthesis.[1] Key structural motifs within this
important class of compounds are N-aryl and N-heteroaryl
sulfonamides, which are represented in a significant portion of
widely prescribed pharmaceuticals (Scheme 1).[2] Indeed, the
sulfonamide motif has been known to exhibit high levels of
bioactivity for almost a century, forming the basis of a series
of antibacterial drugs, some of which are still in use to this
day.[3] In addition to a range of valuable biochemical properties, secondary sulfonamides can be readily exploited as
carboxylic acid isosteres, wherein the inherent N@H pKa can
be readily modulated by pendent aryl and heteroaryl
groups.[4] Access to sulfonamides traditionally involves
amine nucleophiles in combination with sulfonyl chlorides,
reagents that are often toxic and non-trivial to prepare. While
the development of technologies to directly cross-couple
amines with aryl halides has proceeded rapidly in recent
years, the attenuated nucleophilicity of sulfonamides relative
to alkyl amines presents an additional challenge.[5]
The utility and scope of C@N bond-forming reactions have
increased dramatically over the past several decades, mainly
arising from the advent of Buchwald–Hartwig aryl amination
cross-coupling .[6] A central feature enabling the success of
this technology is the now ubiquitous family of dialkyl biaryl
phosphine ligands carefully designed to prevent Pd dimer
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Scheme 1. Nickel-catalyzed synthesis of aryl sulfonamides.

formation and accelerate reductive elimination steps.[7] In
contrast to the large body of literature describing C@N bond
formation through Pd and Cu catalysis, the use of Ni catalysis
remains largely underdeveloped, an unfortunate circumstance given the relative abundance and economic advantages
afforded by nickel.[8] The lack of success for nickel in this area
has long been attributed to the fact that NiII C-NR2 reductive
elimination is a high-barrier step, a mechanistic feature that
has curtailed broad application.[9]
Recently, however, it has been demonstrated that
a number of fundamental steps in nickel cross-coupling
processes can be generically “switched on” through the
modulation of oxidation states or electronic energy levels
using photocatalysis. In this context, our group has described
several different transformations that employ photocatalyst
excited states with nickel to enable otherwise disfavored
reductive elimination steps involving C@O and C@N bonds
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