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Scheme 1 Chemical structure of crosslinked polymeric

microspheres CPGMA
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(2) Schiff base reaction between CPGMA microspheres and AP
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(3) Coordination reaction between BAAP-CPGMA microspheres and Cu** ion
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Scheme 2 Chemical process of preparing immobilized Schiff base copper complex [ Cu( BAAP), |-CPGMA
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Fig. 1 Infrared spectra of three microspheres
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Fig. 2 Electronic absorption spectra of BAAP-CPGMA
and [ Cu( BAAP), ]-CPGMA
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Fig. 3 Variation curves of benzaldehyde yield with time
using different catalyst systems
Temperature ; 25 °C ; Dioxygen pressure; ordinary

pressure; Solvent: DMF
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Scheme 3 Catalytic mechanisam of co-catalyst
TEMPO/[ Cu( BAAP), ]-CPGMA in oxidation
of benzyl alcohol to benzaldehyde by dioxygen
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Fig. 4 Variation curves of benzaldehyde yield with reaction
time at different ratio of copper complex to TEMPO
Temperature ;: 25 °C ; Solvent; DMF; Dioxygen

pressure; ordinary pressure
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Fig. 5 Curves of benzaldehyde yield with reaction
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Temperature ; 25 °C ; Solvent; DMF;

Dioxygen pressure; ordinary pressure
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Fig. 6 Effect of cycle number on catalyst activity
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Catalytic Property of Co-catalyst of TEMPO/Immobilized Schiff Base
Copper Complex in Oxidation of Benzyl Alcohol by Molecular Oxygen

YU Yi-ling, GAO Bao-jiao, LI Yan-fei, ZHANG Ting-ting
( Department of Chemical Engineering, North University of China, Taiyuan 030051, China)

Abstract: Benzaldehyde (BA) was first bonded on crosslinked poly ( glycidyl methacrylate) microspheres, CPG-
MA microspheres, and then the reaction of the bonded BA with ortho-aminophenol ( AP) was allowed carried out,
resulting in the Bidentate Schiff base ligand-immobilized microspheres, BAAP-CPGMA microspheres. And then
through the coordionation reaction of BAAP-CPGMA microspheres with copper salt, the Schiff base copper com-
plex-immobilized microspheres, [ Cu( BAAP), ]-CPGMA microspheres were obtained. A combination catalyst of 2,
2, 6, 6- four methyl piperidine nitroxide (TEMPO) free radical and [ Cu( BAAP), |-CPGMA microspheres as het-
erogenous co-catalyst was constituted, and this combinatorial catalyst was used in the oxidation reaction of benzyl
alcohol by molecular oxygen. The catalytic activity of this combinatorial catalyst was examined and the catalytic
mechanism was researched. The experimental results show that the combinatorial catalyst consisting of the homoge-
neous main catalyst TEMPO and the heterogeneous co-catalyst [ Cu( BAAP ), |-CPGMA can efficiently catalyzed
the oxidation reaction of benzyl alcohol by molecular oxygen under mild conditions including at room temperature
and at normal pressure for oxygen, and benzyl alcohol is transformed to benzaldehyde with 100% selectivity and
with a yield of 93% . Furthermore, the combinatorial catalyst has excellent cycle and reuse property.

Key words: nitroxide free radical; schiff base copper complex; immobilization; poly ( glycidyl methacrylate) ; al-

cohol oxidation; molecular oxygen



