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Variation of cinnamyl alcohol conversion with

as co-catalyst

Temperature ;55 °C ; solvent: EA
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Fig.2 Conversion curve of cinnamyl alcohol in different systems

A. Fe salt plus Cu salt; B. Co slat plus Mn salt. Temperature ;55 °C ; solvent: EA
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Table 1 Standard electrode potential of relevant redox couples

No. Electrode reaction <p©/ A%
1 C®* +e=——=Cu" 0.149
2 Fe’* +e == Fe’* 0.771
3 NO; +3H* +2e = HNO, +H,0 0. 940
4 Mn®* +e Mn?* 1.510
5 Co’* +e Co®* 1.840
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Scheme 2 Catalytic oxidation mechanism of the combination of TEMPO/CPS and Fe(NO, ),
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Fig.5 Variation of cinnamyl alcohol conversion with time Fig. 6  Effect of cycle number on catalyst activity

at different temperatures
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Catalytic Oxidation Property and Mechanism of
2,2,6,6-Tetramethylpiperidine-1-oxyl Immobilized
on Crosslinked Polystyrene Microspheres

DONG Tingting, BI Congcong, GAO Baojiao”
( Department of Chemical Engineering , North University of China , Taiyuan 030051, China)

Abstract 2,2, 6, 6-Tetramethylpiperidine-1-oxyl ( TEMPO ) was immobilized on crosslinked polystyrene
(CPS) microspheres to give a heterogeneous microspheres TEMPO/CPS catalyst. A combined catalysts of
TEMPO/CPS microspheres and metal salts were used in the oxidation of cinnamyl alcohol with molecular
oxygen as the oxidant. The catalytic properties and catalytic mechanisms of these combinational catalysts were
investigated. Some combined catalysts can effectively catalyze the oxidation reaction of cinnamyl alcohol to
cinnamyl aldehyde as sole product. For nitrate co-catalysts, if the corresponding metal ion has weaker
oxidizing ability than NO; ion, for example, Fe(NO,), and Cu(NO;),, the cations and anions will work
together in the catalytic process. If the oxidizability of metal ion is stronger than NO; ion, for example,
Co(NO;), and Mn(NO,),, the metal ion will alone play a role in the oxidation. Among several transition
metal salts, Fe(NO, ), is the best co-catalyst, and leads to the oxidation of cinnamyl alcohol to cinnamyl
aldehyde in 92% conversion under mild conditions(at 55 °C and with O, at ordinary pressure).

Keywords tetramethylpiperidine-1-oxyl ; heterogeneous catalyst ; cinnamyl alcohol ; molecular oxygen ; catalytic

oxidation
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