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Preparation of silica-supported TEMPO complex and its catalytic
oxidation of cinnamyl alcohol with molecular oxygen

MENG Jian™ , CUI Jian-lan, LUO Dong-mei, XIE Mei-na, LI Xiu-mao, LI Yan-hong
( Department of Chemical Engineering, North University of China, Taiyuan 030051, China)

Abstract: A mercapto group/AIBN (-SH/AIBN) redox initiating system is developed. The surface-initiated free
radical grafting polymerization of GMA is conducted to prepare PGMA grafted SiO, particles ( PGMA/SiO, ). Then
TEMPO-immobilized particles ( PGMA/SiO,-TEMPO ) are obtained through the ring-opening reaction between epoxy
groups on the surface of PGMA/SiO, and 4-hydroxy-2,2,6,6-tetramethyl-piperidinyl-1-oxy (4-OH-TEMPO ) . The effect
of reaction parameters in the immobilization are investigated. A co-catalyst system consisting of PGMA/SiO,-TEMPO and
Fe(NO,; ), is used in the oxidation reaction of cinnamyl alcohol under mild conditions (at lower temperature and at
ordinary pressure of oxygen) ,with molecular oxygen as oxidant. The experimental results show that this combined catalyst
possesses high catalytic activity,and transform cinnamyl alcohol into cinnamic aldehyde with a yield of 90% in 16 h. This
compositional catalyst has excellent recyclability.

Key words: silica gel particles; surface-initiated grafting-polymerization; immobilization; nitroxide free radical;
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