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Introduction of different atoms into the metal nanoparticle surface and highly
efficient transformation of organic molecules by their concerted catalysis
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Concerted catalytic function of different metals attracts much attention
since they can realize unpreceded molecular transformations. In the present study, we found that
Zr02-supported PdAu alloy nanoparticle catalysts showed high activity for selective silylation of
aryl chlorides to give the corresponding arylsilanes in high yields. While monometallic Pd and Au
nanoparticles showed no activity for silylation of aryl chlorides, alloying Au and Pd significantly
enhanced catalytic activity, and the reaction by Au-rich PdAu alloy nanoparticles gave arylsilanes
with high selectivity. Furthermore, Au nanoparticles supported on Ti02 showed high catalytic
activity for borylation of sp3 C-0 bond to afford value-added organoboron compounds. A variety of
allyl, propargyl and benzyl substrates participated in the heterogeneously catalyzed reactions to
furnish the corresponding allyl, allenyl and benzyl boronates in high yields.
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aReaction condition: 1 (0.3 mmol), 2 (0.6 mmol), Au/TiO, (2 mol%), 1,4-
dioxane (1.0 mL), 60 °C under Ar. "Determined by 'H NMR with
mesitylene as an internal standard. Isolated yield was shown in parenthesis.
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“Reaction conditions: 6 (0.30 mmol), 2 (0.60 mmol), Au/TiO, (2.0 mol%),
1,4-dioxane (1 mL). '"H NMR yields with mesitylene as an internal standard
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‘Reaction by Au/TiO, (5.0 mol%) at 70 °C.
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