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Abstract

Our application of cluster complexes to catalysis has been reviewed. First, carbonyl clusters are
applied to catalysis. Methylation of thermally stable [RugC(CO);6]* with methyl iodide at 120 °C
yields [RusC(CO)s(CH3)], which provides coordinatively unsaturated hydrido cluster
[RugC(CO)sH] by reaction with hydrogen at 100 °C. This cluster is an active catalyst for the
hydrogenation and isomerization of olefins at 60 °C. However, we fail to isolate more deeply
unsaturated cluster complexes as single crystals. These carbonyl clusters decompose below 200 °C.
In the case of halide clusters such as MosCl;,, treatment in a hydrogen or helium stream at
temperatures above 150 °C developes catalytic activities with retention of the cluster metal
frameworks. Hydroxy groups formed by elimination of hydrogen halide from halogen and aqua
ligands exhibit weak Brensted acidity, and uncoordinated metal atoms exhibits platinum-like
catalysis. The catalytic activities are stable as high as 400 °C. Thus, carbonyl and halide cluster

complexes exhibit different behavior as catalysts.
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