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Preparation and Reactivity of Cationic Triruthenium us-methylidyne Complex with a 50-
Electron Configuration (! School of Materials and Chemical Technology, Tokyo Institute of
Technology) OShu Egawa,' Toshiro Takao'

Multinuclear complexes supported by a methylidyne ligand are important due to their great
deal of relevance to the reactions performed on a metal surface, such as the Fischer-Tropsch
reaction. Triruthenium methylidyne complexes have been prepared by various methods, but
their formations by the reaction with halomethanes are limited. In this work, we report the
synthesis of cationic triruthenium complex 2 containing a us-methylidyne ligand from the
reaction of diruthenium tetrahydrido complex 1 with chloroform and its reaction mechanism.

Although 2 was formed via degradation of the dinuclear skeleton, complex 2 was obtained
nearly quantitatively. Whereas the sum of valence electrons of 2 is 50 electrons, an X-ray
diffraction study revealed that 2 forms an equilateral triangle skeleton with sides of 2.85 A.
DFT calculations showed that the HOMO of 2 has a n*(Ru-Ru) character, which suggests the
instability of the trinuclear skeleton of 2.
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