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Access to Cyclohexane-1,2-diol through the Diphenyldiselenide
Catalyzed Oxidation of Cyclohexene by Hydrogen Peroxide

Yu, Lei*>< Wang, Jun’

Chen, Tian®

Ding, Kehong* Pan, Yi‘

(“ School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210093)

(¢ School of Chemistry and Chemical Engineering, Yangzhou University, Yangzhou 225002)

(¢ Jiangsu Yangnong Chemical Engineering Co. Ltd., Yangzhou 225009)

Abstract The diphenyldiselenide catalyzed oxidation of cyclohexene by hydrogen peroxide led to cyclohexane-1,2-diol with

high conversion and selectivity. Compared with traditional metal catalyst, selenium catalysts are cheaper and less harmful to

environment. This synthetic method is also clean and highly atom-economic. Therefore, this reaction is highly applicable.

Keywords selenium; catalysis; green chemistry; cyclohexane-1,2-diol; oxidation
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Table 1 Optimization of the oxidation of cyclohexene by hydrogen peroxide catalyzed by diphenyldiselenide

PhSeSePh OH
+H0p ————
conditions OH

Entry T/C t/h (PhSe),/mol% Cyclohexene/mmol H,0,/mmol 2l AR % A R %
1 30 21 10 2 3 MeCN 43 82
2 60 21 10 2 3 MeCN 83 27
3 60 21 1 2 3 MeCN 28 80
4 60 42 1 2 3 MeCN 75 84
5 30 42 1 2 3 MeCN 37 88
6 30 42 1 5 7.5 MeCN 85 93
7 30 42 1 5 7.5 MeCN 90 94
8 30 66 1 5 7.5 MeCN 89 93
9 30 42 1 10 15 MeCN 97 95

10 30 42 1 20 30 MeCN 99 96
11 30 42 1 30 45 MeCN 99 90
12 30 42 1 40 60 MeCN 93 87
13 30 42 1 40 60 Water 75 67
14 30 42 0.5 20 30 MeCN 96 84
15 30 42 0.2 20 30 MeCN 99 78
16 30 42 0.1 20 30 MeCN 99 75
17 30 42 0.05 40 60 MeCN 0 0
18 30 42 1 20 24 MeCN 96 94
19 30 42 1 20 20 MeCN 76 93

T 2 mL, AUEKIRIE 30%.

1,150
1,100
1,050
1,000

OH
a0 CH3CN C[
850 OH

4215

Umv

1123
b 1.357
- 1.890

o

PhSeSePh

E— 8965

B 7 8

t/min

B1 b & RGE 1, Entry 10)SAHEG K
Figure 1 GC spectrum of optimized conditions (Table 1, Entry 10).

1E KRG, E— 100 mL B 4
AN RHETANE0.62 g) FACME(16 4 2)v 4520 mL)
XA K(27.2 g). ZIRAWAE30 C TR HitE 42 h )5

KNG, REEHE] 50 mL REPES, w2,
WEE 125~130 °C/2.67 kPa 184y, 15 1.2-3F & % 20.1

g, FEE 87%. T uF Al >95%.
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