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Table 1 Influence of the 8-hydroxyquinoline amount on catalytic properties of V,0s

n(lig. ): n(V,0,) X (CH) (%) S (EO) (%) S(Cy-ol) (%) S(Cy-one) (%)
0: 1 48.5 2.1 8.4 81.5
0.5: 1 52.1 1.9 4.8 93.4
1 53.5 1.2 1.4 97.4
21 48.0 0 1.0 99.0

X ( CH)—Conversion of cyclohexene, S (EO)—Selectivity for cyclohexene oxide,

S( Cy-ol ) —Selectivity for 2-cyclohexen-1-ol, S( Cy-one)—Selectivity for 2-cyclohexen-1-one

Reaction conditions; V,05 0.1 mmol, cyclohexene 10 mmol, 30% H,0, 30 mmol,

acetone 5 mL, 30 °C, 10 h
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Table 2 Influence of reaction time on cyclohexene oxidation

R.t X (CH) (%) S (EO) (%) S(Cy-ol) (%) S(Cy-one) (% )

4 41.3 3.1 11.8 85.1

6 45.0 2.7 6.2 91.1
52.5 1.5 2.2 96.3

10 58.5 0.4 1.3 98.3

24 65.1 0 1.4 98.6

Reaction conditions: V,05 0.1 mmol, 8-hydroxyquinoline 0.1 mmol, cyclohexene 10 mmol,

30% H,0, 30 mmol, acetone 4 mL, 30 C
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Table 3 Effect of acetone amount on catalytic properties on cyclohexene oxidation

n(acet. ) © n(CH) X(CH) (%) S(EO) (%) S(Cy-ol) (%) S(Cy-one) (% )
301 38.7 0.1 9.7 89.2
4: 1 51.6 0.3 1.0 98.4
5: 1 58.5 0.4 1.3 98.3
6: 1 53.5 1.2 1.4 97.4

Reaction conditions: V,05 0.1 mmol, 8-hydroxyquinoline 0.1 mmol,

cyclohexene 10 mmol, 30% H,0, 30 mmol, 30 C, 10 h
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Table 4 Effect of temperature on catalytic properties in cyclohexene oxidation

Tem. (°C) X(CH) (%) S(EO) (%) S(Cy-ol) (%) S(Cy-one) (%)
0 1.2 0 0 100
20 20.0 0 0 100
30 58.5 0.4 1.3 98.3
40 53.4 2.3 2.8 94.9
50 31.4 3.1 5.7 91.2

Reaction conditions: V,05 0.1 mmol, 8-hydroxyquinoline 0.1 mmol,

cyclohexene 10 mmol, 30% H,0, 30 mmol, acetone 4 mL , 10 h
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TableS Influence of the catalyst amount on cyclohexene oxidation

n(cat) : n(CH) X(CH) (%) S(EO) (%) S(Cy-ol) (%) S(Cy-one) (% )
0 0.4 15.0 0 79.6
1: 1000 20.0 8.3 9.2 82.5
2: 1000 21.3 6.4 8.5 85.1
4: 1000 25.8 3.1 5.2 91.7
10: 1 000 58.5 0.4 1.3 98.3

Reaction conditions : 8-hydroxyquinoline: V,0; =1: 1, cyclohexene 10 mmol,

30% H,0, 30 mmol, acetone 4 mL 30 °C, 10 h
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Modification of 8-Hydroxyquinoline on Cyclohexene
Oxidation Catalyzed by V, O,

LI Jia-qi"*, MAO Li-qiu', YIN Du-lin' *, GUO Jun’
(1. Key Laboratory of Chemical Biology and Traditional Chinese Medicine Research, Ministry of Education ,
Institute of Fine Catalysis and Synthesis , Hunan Normal University, Changsha 410081, China;

2. Department of Chemistry and Material Science, Hunan Institute of Humanities, Science and Technology

Loudi 417000, China)

Abstract; The modification effect of 8-hydroxyquinoline on oxidation of cyclohexene to 2-cyclohexen-1-one cata-
lyzed by V,0, with acetone as solvent was studied. The effects of 8-hydroxyquinoline amount, reaction temperature
and time, and amounts of solvent and catalyst on the reaction were investigated. It was found that the two kinds of
products, 2-cyclohexen-1-ol and cyclohexene oxide from the cyclohexene oxidation were converted to 2-cyclohexen-
1-one and were inhibited at the proper reaction condition in the catalytic system. The results showed that the direc-
tional oxidation of cyclohexene to 2-cyclohexen-1-one was almost completed by hydrogen peroxide under the condi-
tions of the molar rate of V,0; to cyclohexene being 1: 100 and V,0Oj5 to 8-hydroxyquinoline being 1: 1 or reacting
at a temperature below 20°C. Tt is proposed that the oxidation of cyclohexene to 2-cyclohexen-1-one is promoted by
complexation 8-hydroxyquinoline to vanadium.

Key words: Vanadium pentoxide; 8-Hydroxyquinoline; Catalytic oxidation; Cyclohexene; Modification



