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Scheme 1 Heck reaction of iodobenzene with n-butyl acrylate catalyzed by supported Cu catalysts
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Table 1 Effects of the modifer for supported Cu catalysts on Heck reaction

Entry Catalysts Conversion/ % trans-isomer/ %

1 10% Cu/ZnO 0.0 -

2 109% Cu/5% KF/ZnO 100.0 98.5
3 10% Cu/10% KF/ZnO 88.1 99.3
4 20% Cu/ZnO 5.7 99.4
5 20% Cu/5% KF/ZnO 59.7 98.7
6 20% Cu/10% KF/Zn0O 100.0 97.6
7 20% Cu/MgO 0.0 -

8 20% Cu/5% KF/MgO 98.8 98.7
9 20% Cu/10% KF/MgO 43.9 99.5
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Fig.1 XRD patterns of different MgO-supported Fig.2 XRD patterns of different ZnO-supported
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Table 2 Heck reactions of aryl halides with n-butyl acrylate catalyzed by 10 % Cu/5 % KF/ZnO

No. Aryl halide Product Conversion/ %
O\ H
1 Om c=C 0
0’ NC00C,H,
2 0, NOBr c=C 34.3
v~ \CO0O0C,H,_,
NCO\ H
3 NCOEr c—c 24.1
0 \Cooc,H,
H, CO\ H
4 H, C@—I c=C 87.5
v’ \COO0C,H,_,
H
5 @1 ©\c=c/ 100
H \Co0C,H,.,
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Table 3 A comparison of different catalysts recycling in Heck reaction”

Conversion/ %

Catalysts
1st run 2nd run 3rd run 4th run
10% Cu/5% KF¥/7ZnO 100 72.1 65.2 52.6
20% Cu/10% KF/ZnO 100 76.2 71.3 65.4

a. reaction conditions ;10 mmol iodobenzene, 15 mmol n-butyl acrylate, 15 mmol NaOAc and 5 mL solvent DMF, 0.25 g catalyst, at 140 °C

for 8 h. The reused catalyst is all for next reaction.
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Application of KF-Modified Supported Cu
Catalysts to Heck Reaction

ZHANG Sheng-Jian” , YIN Lian-Yan, ZHANG Hong
( Ningbo Institute of Technology , Zhejiang University , Ningbo 315100)

Abstract The novel catalysts of Cu supported on ZnO, MgO modified with KF were prepared by the
conventional impregnation method, and applied for the first time to the Heck reactions of iodobenzene with
n-butyl acrylate as a model reaction. The results indicate that little conversion of iodobenzene was observed on
unmodified carrier supported catalysts; and a conversion of 100% and a selectivity of above 98% to trans-
isomers were found over 10% Cu/5% KF/ZnO, 20% Cu/10% KF/ZnO. The conversion of p-nitrobromo-
benzene could reach 34.3% in the Heck reaction with n-butyl acrylate catalyzed by 10% Cu/5% KF/ZnO.
The modified carrier supported catalyst can be reused after regeneration without significant loss in catalytic
activity in four cycles, for example, the conversion of iodobenzene over 20% Cu/10% KF/ZnO was found to be
65.4% in four cycles. The XRD patterns of the catalysts show that the content of CuO on the surface of the
catalysts was raised with addition of modifying agent so as to increase the activity of catalysts.
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