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Multiple interaction of neighbouring metal centers with substrate enables unique chemical
transformations that are not observed for monometallic chemistry. In addition, the synergistic effect
arising from the heteronuclear architecture would cause the multimetallic activation in a regio- and
chemoselective manner. In this thesis, the synthesis and reactivity of heterometallic dinuclear
complexes consisting of tungsten and ruthenium, and the synergistic effect of a triruthenium complex
are described.

In chapter 1, the background and the purpose of this research are described.

In chapter 2, the synthesis and reactivity of W/Ru polyhydride dinuclear complexes with phosphine
ligand on tungsten are described. The supporting ligand strongly affects reactivity of dinuclear
complexes. The W/Ru polyhydrido complex with a triphos ligand eliminates hydrides at room
temperature, and the cleavage of a C—H bond at triphos ligand occurs. On the other hand, the
polyhydrido complex with PMejs ligands is stable at 120 °C, and no C-H bond cleavage at PMe3; were
observed.

In chapter 3, the synthesis and reactivity of a W/Ru bis(u-imido) dinuclear complex are described.
Because the bis(u-imido) complex has a 26e-configuration, it readily reacted with 2e-donor at the Ru
center. Whereas, a substitution of chloro ligand occurred in the reaction of this complex at the W
center. When the bis(u-imido) complex reacted with MeLi or KCg, a hemilability of a bridging imido
ligand was observed.

In chapter 4, the synthesis of a ps-silylyne complex by the reaction between a triruthenium
pentahydride complex and primary silanes is described. A ps-n%n2n?2-silane complex, which has three
nonclassical 3c/2e bonds, was prepared by the reaction of a triruthenium pentahydride complex with
tert-butyl silane. The ps-silane complex reacted with further tert-butyl silane to yield a bis(us-silylyne)
complex along with the scission of n2-Si—H bonds, via an intermediate bis(us-silyl) complex.

In chapter 5, results of this research are summarized, and experimental details are described in
experimental section.
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