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Abstract of Thesis

Name (Gyeongshin Choi)

Cyclometallation Reaction of Iridium Complexes with N-Aryl Perimidine Carbenes and
Hemilabile Nature of Carbene Ligands for Dehydrogenative Silylation Reaction
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Title

Direct C—H bond cleavage and functionalization of hydrocarbons by homogeneous transition metal
compounds has been developed over several decades due to its potential for industrial and synthetic
applications. However, conversion of C—H bond activated species to functionalized products and control of
the selectivity during the activation process still remain on issues of current interest. Thus, development of
new catalytic reactions and design of active transition metal catalysts that functionalize C—H bonds with high
selectivities are required under relatively mild reaction conditions. The author anticipated that iridium
complexes, particularly those who have N-heterocyclic carbene ligands, are the most suitable candidates for C—
H activation and functionalization. In this thesis, the author synthesized new iridium complexes having
six-membered perimidine-based carbene ligands, which increase steric congestion and electron-donating ability
compared to five-membered carbene ligands, and the author exclusively investigated the reactivity of newly
synthesized iridium complexes for C—H functionalization.

In Chapter 1, the author briefly reviews carboxylate-induced C—H bond activation by transition metal
complexes in terms of mechanistic study after a short introduction of historical background and mechanistic
concepts of C—H bond activation. The author thus summarizes C—H functionalization reactions with
emphasizing borylation and silylation reactions catalyzed by late transition metals.

In Chapter 2, the author describes the synthesis of iridium complexes, (cod)Ir(L)(OAc) (la, L =

MeNPhN.

g MeNX
perimidine-carbene and 1b, L i

Nperimidine—carbene), which were then treated with
2-phenylpyridine to result in bis(cyclometalated)iridium complexes, (C*C:)(C*"N)Ir(OAc) (2a and 2b) (C*C: =
a cyclometalated N-aryl-N’-methylperimidine-carbene ligand and C*N = a 2-pyridylphenyl ligand) via intra-
and intermolecular C—H bond activation .

In Chapter 3, the author discloses direct dehydrogenative silylation of pyridyl and iminyl substrates with
triethylsilane (3 eqiuv) using 1b as a catalyst under toluene refluxing conditions in the presence of norbornene
(3 equiv) as a hydrogen scavenger, and the silylation products were obtained in good yields. The author
confirmed a reliable mechanism through not only isolation of some key intermediates and related iridium
species but also deuterium labeling experiments. During the catalytic cycle, the perimidine-based carbene
ligand acted as a hemilabile ligand via a cyclometallation/demetalation reaction. Cyclometalated monoanionic
carbene ligation to the metal center increased the steric congestion around the iridium atom, and acted as a

hydride acceptor, resulting in the formation of the neutral carbene ligand.
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