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BONEIIFA MR EKERGEEH 2T Fux VEskaE-. £ Fax VR F+ o7 o2
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Transformations of various types of hydrocarbons on the triruthenium complexes supported by a
ps-sulfido ligand are described.

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

In chapter 2, transformation of alkylidyne, alkyne, and acetylido ligands on the cationic sulfido
complexes generated upon protonation of corresponding neutral complexes are described. Cationic nature
facilitates reductive C—H bond formation and elimination of dihydrogen. A cationic acetylido complex
equilibrates with a perpendicularly coordinated alkyne complex via reversible C—H bond formation
between the a-carbon of the acetylido ligand and the hydrido ligand.

In chapter 3, the mechanism of transformation of a p3-benzyne ligand into phenol is described. The
dicationic benzyne complex, which was obtained by two-electron oxidation of the neutral ps-benzyne
complex, reacted with water to give a dicationic p-hydroxo—ps-benzyne complex. Upon the deprotonation
of the hydroxo complex, reductive C—O bond formation occurred between the generated p-oxo and the
benzyne ligands to form a cyclohexadienonediyl complex. Phenol was extruded from the Rus cluster upon
the hydrogenation of the cyclohexadienonediyl complex via the formation of a u3-phenoxo complex.

In chapter 4, synthesis and reactivity of a ps-methylidyne complex are described. Treatment of the
methylidyne complex with CO or tert-butyl isocyanide afforded a p-methylene complex. Thermolysis of a
p-methylene—pi-isocyanide complex resulted in the coupling of the p-methylene and the p-isocyanide
ligand to form an acetylido ligand followed by the elimination of amine. Reaction of the methylidyne
complex with a terminal alkyne also resulted in the C—C bond formation via the formation of a
methylene—alkenylidene complex.

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

experimental section.
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