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Abstract of Thesis

Owning to the intrinsic ring strain, small-sized heterocycles have received much attention in organic
transformations via ring—opening reactions. Among them, metal-promoted ring expansions, by the insertion of
C0,/CO or intra/inter—cycloaddition with reactive components, represent an elegant approach to
heteroatom—containing scaffolds. On the other hand, transition—metal-catalyzed C-H functionalization has
emerged as a sustainable alternative to a diverse array of traditional cross—coupling reactions because of
its higher atom and step economies. However, the chemistry combining metal-catalyzed C-H activation and
ring—opening reaction of small-sized heterocycles to construct a new C—C bond is relatively less explored

In this thesis, with the assistance of N, bidentate auxiliaries, the nickel-catalyzed C-H coupling reactions
of benzamides and small-seized heterocycles were developed. This part is composed of three chapters
In chapter 2, a Ni(OAc).,—catalyzed C-H coupling of 8-aminoquinoline—derived benzamides with epoxides was
developed. The reaction proceeded with concomitant removal of the 8-aminoquinoline auxiliary to form the
corresponding 3, 4-dihydroisocoumarins directly. Additionally, the nickel catalysis is stereospecific, and
the cis— and trans—epoxides were converted into the corresponding cis— and trans—dihydroisocoumarins with
retention of configuration, which is complementary to previous palladium catalysis. Moreover, the Cgy3-H
functionalization was also achieved under the modified NiCl, catalysis.

In chapter 3, the regioselective C-H coupling of benzamides with oxetanes to form seven—membered benzolactones
was disclosed under NiCl, catalysis. Additionally, no stereochemical erosion was observed during the course
of the reaction, and the use of enantioenriched and substituted oxetane thus provided a new avenue to the
optically active benzolactone

In chapter 4, a series of benzolactams could be synthesized by the nickel—catalyzed C-H coupling of benzamides
with aziridines. Notably, the alkyl-substituted aziridines were also applicable. In the three chapters, the
key to success is the use of 8-aminoquinoline—based AN, M bidentate auxiliary. The auxiliary—directed C-H
alkylations are followed by intramolecular esterification/amidation to deliver the corresponding
lactones/lactams in one operation.

Additionally, in the course of studies on the bidentate auxiliary—directed C-H functionalization reactions,
a related regioselective C-H alkenylation and alkynylation of allylic alcohols under palladium catalysis with
the assistance of bidentate phenanthroline auxiliary was also achieved (Chapter 5). This catalytic system
enables the C-H activation selectively at the proximal position over the conceivable allylic C-0 activation.
The salient feature of this protocol is the broader scope of allylic alcohols: cis—-, trans—, and even more

challenging trisubstituted substrates were tolerated
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