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Development of Novel Catalytic Functions of Ag Nano-Cluster
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WFZERC R OMEE (J232) : In the present study, novel catalytic functions of Ag nano—cluster
have been clarified and the following novel catalytic reaction systems have been
developed: (1) Low temperature combustion of diesel particulate matter, (2) selective
dehydrogenation of alcohols, (2) one—pot C—C and C-N bond formation with high atom—economy,
and (4) selective hydrogenation of nitro—compounds.
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Fig. 1 CQ emission of PM combustion over (a)

Ag+CeQ catalyst (b) Ag+Sn@catalyst.
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Table 1 Dehydrogenation of various alcohols.

entry  substrate conv.(%) yield(%)

1 4-methylbenzyl alcohol 99,89 93, 9,
9gc,9¢? 94 91¢

2 benzyl alcohol 100 82

3 4-chlorobenzyl alcohol 79 70

4 1-phenylethanol 99 93

5 2-octanol 53 50

6 2-propanol 32 29

7 cyclohexanol 72 70

8 cyclodecanol 100 94

9 1-octanol 27 16

# Substrate (1 mmol), toluene (3 mL), catalyst (44 mg,

mol%), T= 373 K,t= 24-48 h’ reuse 1° reuse 2! reuse 3.
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Table 2 Reaction of primary and secondary alcohols.
Entry R! R? Conv./% Yield/%
1 Ph Ph 100 80
2 Ph MeOPh 100 73
3 Ph MePh 100 72
4 Ph FPh 100 67
5 Ph t-Bu 100 74
6 Ph 2-Pyridyl 100 70
7 Ph 2-Furyl 100 81
8 MePh Ph 100 79
o° MePh  2-Furyl 100 79
10° Ph n-Pr 100 67

N

“alcohols (1 mmol), toluene (2 mL).
Conversion of secondary alcohol and yield of the product
were determined by GC. b t= 72 h. c in p-xylene at 145 °C.
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Table

3 Hydrogenation of nitroaromatic

compounds.

H, (3 MPa), 160°C
AQIAI-0.9 (2 mol%)

Entry R t/h Conversion/®%  Selectivity/%o
1 4- vinyl 1 100 96 (3)°
oL 4- vinyl 1 100 91 (8)°
3 3- vinyl 1 100 92 (4)°
4¢ 4-COCH 20 100 97 (0)°
5 4-CN 20 100 86 (0)°
6 4-CONH 20 100 92 (0)°

* Selectivity of byproducts in which R groups are reduced.

® 2nd eyele.

“Ag=02mol%. “Ag=0.8 mol%
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