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Development of electron donating ligand for metal clusters: effects on
electronic structures and catalysis
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The main achievements of the project are summarized as follows.
(1) Gold clusters (diameter ~1.2 nm) stabilized by polymer exhibited localized surface plasmon
resonance band in the presence of NaBH4 due to electron doping to the Au sp band by the adsorbed H
atoms. (2) Pd-doped gold clusters PdAu33 and PdAu43 were successfully produced. Single Pd atom
doping enhanced the catalytic activity for aerobic oxidation of benzyl alcohol and provided
hydrogenation catalysis in a chemoselective manner. (3) Oxidation catalysis of size-selected gold
clusters supported on porous carbon was studied in the presence of various ligands. Although the
catalysis was not affected in the presence of ethylpyrrolidone which was expected to act as an
electron donating ligand, gold clusters exhibited specific selectivities in the presence of excess
amount of thiols.
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