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Hydrogenations with Hydrotalcite-Supported
Gold-Ceria Nanocomposites

hydrotalcite

HAuCly-nH,O  + Ce(NO3)3

Au@CeOyHT (1)

H»0, 15 °C, 1 h, air

H Au@CeOy/HT (1.4 mol% Au) H H

()

Hs (30 atm), PhMe R OH
100-120 °C, 25-40 h

H H H H
>99% yield =H, >99% yield >99% yield 97% yield
(E/Z=61:39) = OMe, >99% vyield

= Cl, >99% yield
Au@CeO/HT (1.4 mol% Au) —
R'——R? 4 Moo (3)
H, (30 atm), PhMe R R
100-120 °C, 25-40 h

>99% yield 97% yield

n-Bu 40{57 PH

>99% yield

>99% yield >99% vyield

/<<13/R2 Au@CeOy/HT (1.4 mol% Au)
R Hj, (30 atm), PhMe

R1/\/R

100-120 °C, 10-35 h

~n O

>99% vyield >99% vyield

VA TSN

>99% yield  98% yield

Significance: Cerium oxide coated gold nanopar-
ticles supported on hydrotalcite (Au@CeO/HT)
were prepared by mixing HAuCl4-nH,0, Ce(NOy)3,
and hydrotalcite in water (eq. 1). Au@CeO/HT cat-
alyzed the hydrogenation of aldehydes or alkynes
under hydrogen to give the corresponding alco-
hols and alkenes, respectively (egs. 2 and 3).
Au@CeO/HT also promoted the deoxygenation of
epoxides to afford the corresponding alkenes (eq.
4).
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Comment: Au@CeO/HT were characterized by
means of TEM, HAADF-STEM, and EDX analyses.
In the hydrogenation of citral, the catalyst was re-
covered by simple filtration and reused without
loss of its catalytic activity (reuse: >99% vyield).
ICP-AES analysis showed no leaching of gold
from the catalyst during the reaction. TEM analy-
sis of the recovered catalyst revealed that the
structure of the catalyst was unchanged after the
reaction.
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