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Table 1 Influence of solvent on catalytic oxidation of cyclohexene

SY(% )
Solvent X" (%)
1 2 3 4
acetonitrile 59.6 58.5 5.8 29.8 5.9
acetone 24.1 8.3 2.9 13.3 75.5
tert-butyl alcohol 9.0 1.3 4.0 90.7 4.0

a. Reaction conditions; cyclohexene 10 mmol, 30 % H,0, 20 mmol, P, W, 0.02 mmol, solvent 10 mL, 60 °C, 3 h.

b. X(% ) = (moles of cyclohexene consumed) / (moles of initial cyclohexene)

c. S(% ) = (moles of conduct) / (moles of cyclohexene consumed)

d.1: cyclohexene oxide, 2: 2-cyclohexene-1-ol, 3. 2-cyclohexene-1-one, 4. 1, 2-cyclohexanediol
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Table 2 Influence of reaction temperature on catalytic oxidation of cyclohexene

Reat. Tem. X S(%)
C (%) 1 2 3 4
30 7.4 90.6 2.1 7.3 0
40 13.6 80.0 3.2 13.7 3.1
50 22.1 72.1 4.4 20.1 3.4
60 59.6 58.5 5.8 29.8 5.9
70 72.6 47.2 6.4 38.3 8.1
80 68.1 41.3 6.1 40.7 11.9

a. Reaction conditions; cyclohexene 10 mmol, 30 % H,0,20 mmol, P, W, 0.02 mmol, acetonitrilel0mL,3 h.
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Table 3 Influence of catalyst amount on catalytic oxidation of cyclohexene

Cat. /CH" X S(% )

(n) (%) 1’ 2 3 4
1 : 1000 60.5 58.3 7.2 31.4 3.1
2 ;1000 72.6 47.2 6.4 38.3 8.1
4 ;1000 80.2 36. 1 3.3 46.1 14.5
6 : 1000 87.6 24.9 3.2 53.8 18.1
8 : 1000 88.1 13.9 2.2 60.3 23.6

a. Reaction conditions; cyclohexene 10 mmol, 30 % H,0,20 mmol, acetonitrile]l0 mL, 70 C, 3 h.

b. CH-cyclohexene
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Table 4 Results of reusing catalyst on catalytic oxidation of cyclohexene

C. N.° S(%)
X(%)
(m) 1 2 3 4
0 87.6 24.9 3.2 53.8 18.1
1 82.1 24.4 3.9 52.8 18.9
2¢ 87.4 25.2 3.1 51.8 19.9
3¢ 87.2 25.6 3.7 51.7 19.0

a. Reaction conditions: cyclohexene 10 mmol, 30 % H,0,20 mmol, P, W,  0.06 mmol, acetonitrilel0 mL, 70 C , 3 h.

b. C.N. = The circulating ordinal number of the reusing catalyst.

c. The catalysts were purified.
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The Catalytic Behaviors of Lacunary Dawson-type
K,, Na, H, P, W, O, in Oxidation of Cyclohexene

LI Jia-qi"**, YIN Du-lin>*, XIAO Yi’, MAO Li-qiu®, JIANG Tai-wei', LONG Yu-lin'
(1. Department of Chemistry and Material Science, Hunan Institute of Humanities, Science and Technology,
Loudi 417000, China)
(2. 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)

Abstract; The dilacunary heteropoly compound K,,Na,H,P,W O, was synthesized and characterized by IR, UV-

vis, XRD and TG. The catalytic properties of the compound in oxidation of cyclohexene with hydrogen peroxide

were investigated. The results indicated that the influences of solvent and reaction temperature on the catalytic per-

formances of the heteropoly compound were remarkable. The main product was 2-cyclohexene-1-one and 1, 2-cy-

clohexanediol in tert-butyl alcohol and acetone respectively. However, the product mainly was cyclohexene oxide in

acetonitrile. The selectivity of cyclohexene oxide decreased with the reaction temperature and amount of catalyst,

but the selectivity of 2-cyclohexene-1-one gradually increased. The catalyst could be easily isolated from the prod-

ucts by controlling the temperature and be recycle using.

Key words: Heteropoly compound; Catalysis; Hydrogen peroxide; Cyclohexene; Oxidation



