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Abstract of Thesis

Transition-metal catalyzed C-H activation is one of the most attractive research fields in
organic chemistry because it has been recognized as one of the more straightforward and ideal
strategies for preparing complexes and molecules from structurally simple compounds. Since
Murai and co-workers reported the first effective chelation-assisted C-H activation, many
scientists have achieved various transformations using directed C-H activation. Most of the
reactions reported thus far proceed through the five-membered metallacycles, which shows
kinetically and thermodynamically stable than six-membered metallacycles. In particular, ortho
C(sp2)-H activation of aromatic compounds has been widely explored in the past two decades
whereas the direct benzylic C(sp®)-H activation only has limited reports.

In this study, three palladium-catalyzed site-selective C-H activations which involves selective
activation of benzylic C-H bonds are established.

Chapter 1 includes a palladium-catalyzed benzylic C-H alkylation of aromatic amides bearing
an 8-aminoquinonyl directing group with maleimides.

Chapter 2 introduces a [3+2] annulation of aromatic amides with maleimides using a
2(thiomethyl)-aniline directing group which proceeds through the activation of both benzylic and
meta C-H bonds. This [3+2] annulation was applicable to anilide derivatives.

Chapter 3 introduces a palladium-catalyzed site-selective [5+1] annulation, which involves the
activation of a benzylic C-H bond. In 2019, Zhang reported a [4+1] annulation of V,S'bidentate
chelated aromatic amides in which involves the reaction took place at the ortho C-H bond. In
contract, the addition of maleic anhydride as a ligand significantly changed the reaction site to
the benzylic C-H bond. DFT calculation established the effect of the maleic anhydride in the
transformation process.

Chapter 4 introduces a rhodium(I)-catalyzed ortho C-H alkylation of aromatic amides with
maleimides. Meanwhile, using ruthenium(II) catalyst also can promote the same transformation.

This thesis demonstrated that the C-H activation reaction can proceed through kinetically
unfavored metallacycles by modifying the ligand or directing groups. These findings provide
valuable insight to develop new C-H activation reactions.
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