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Green synthesis of fine chemicals by gold nanoparticle catalysts
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To develop solid soft Lewis acid catalysts that can activate alkenes, new Au
catalysts were investigated using vinyl transfer reaction as a model reaction. Ce02-Zr02 was
selected as the most suitable support, and Au clusters on Ce02-Zr02 exhibited the highest catalytic
activity. The activity was comparable to that of the reported homogeneous Au catalysts without using
co-catalysts.
Au/Hydroxyapatite (HAP) shows strong metal-support interaction (SMSI), and Au/HAP with SMSI
exhibited higher catalytic activity than the one without SMSI for the reactions of alkenes. Because
the size of Au nanoparticles of these catalysts were the same, SMSI improved the cationic properties

of Au nanoparticles, resulting in the improved catalytic activity.
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Table 1. Physicochemical properties of Au/CeO,-ZrO, and results of transfer vinylation of benzoic acid.

XAFS HAADF-STEM _ Vinyl benzoate
AUCEO-ZI0" —3 iy (@) Au0) (%) Au0)size(nm)  Au(0)size(nm)  Yield (%)°
Dry* 97 3 - - 3

03 200¢ 66 3% - 32408 32

Ho rte 0 100 10 33¢1.1 65

H, 200f 0 100 1.6 2.1+0.8 74

3 The catalysts were prepared by deposition-precipitation (DP). ® GC yield. Reaction conditions: benzoic
acid (0.5 mmol), vinyl acetate (1 mL), Au cat. (Au 1 mol%), air, 100 °C, 2 h. ¢ Dried after DP. 9 Calcined
in astream of Oz in N2 at 200 °C. € Reduced in a stream of Hy in N at room temperature. f Reduced in a
stream of H2in N2 at 200 °C.
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