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Oxidation of Alcohol with Phosphomolybdate as Reaction-controlled
Phase-transfer Catalyst

WENG, Zhi-Huan WANG, Jin-Yan LIU, Zhi-Yong JIAN, Xi-Gao™

(Department of Polymer Science and Materials, Dalian University of Technology,
Liaoning High Performance Polymer Engineering Research Center, Dalian 116012)

Abstract Phosphomolybdate [C;H7N(CHs)3]3{PO4[Mo0O(0O,),]4} was applied to the oxidation of alcohols
with hydrogen peroxide as the oxidant and high efficient catalytic performance was achieved. When the mo-
lar ratio of H,O, to alcohol was 0.75, no other by-product was detected by gas chromatography, and the
conversion of alcohol based on H,O; reached 95.2%. Once H,O, was used up, the catalyst could be recycled
from the system easily as deposit, and the catalyst recovery ratios were not less than 78%. The effect of
various parameters on the conversion of benzyl alcohol was studied, such as countercation of the catalyst
and solvent. The results indicate that choosing [C7H7N(CH3)3.]+
solvent, the system shows the feature of reaction-controlled phase-transfer catalysis. Under the conditions,

as the countercation and acetonitrile as the

the results of the recycling of the catalyst indicate that the catalyst exhibits high stability.
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Scheme 1 The process of the reaction-controlled phase-transfer
catalytic oxidation of alcohols
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Table 1 Oxidation of alcohols with BTPM
Substrate Product Time/h Conversion®/% Catalyst recovery ratio/%
QCHZOH Q_CHO 35 92.8 87.6
7a 7b
<:>_°H <:>=° 4 95.2 85.4
8a 8b
<> oH "o 5 81.9 84.3
9a 9b
N T SN 4 76.4 874
10a 10b
NN TN
OH NN 11b 45 42.0 79.5
11a
/J\V/OH /J\<7O 5 72.8 86.5
12a 12b
13a 13b

¢ Reaction conditions: alcohol 20 mmol, H,O, 15 mmol, catalyst 0.1 mmol, CH;CN 10 mL, 80 “C. The reaction temperatures of 9a and 12a were 70 and 60 C re-

spectively. b The conversion of alcohols was based on H,0,.
R AT AR R VA B 5t LA R IS ARG S D O AL 1.
Table 2 The effect of various countercation on the catalysis s N " ,
2.4 BTN R MEEFIREEREL R RN

system
N Solubility of catalyst Conversion®/ ESR PR AR R AR o, RALTRIAE R T 22
QM g reaction  Affer resction % Vi T WS- e R, T 5 LY ) i PR A R
R N —— AL TR S DK, AT 4 % e
BTMA® 3.5 soluble insoluble 92.8 ES ﬁ%%ing(TBP)‘ 1,2- 25 Z*%(DCE)“ i~ N,N-
CTMAY 3.5 insoluble insoluble 27.8 — P P I (DMF)ﬂ NN-= B £ i (DMAc) ',

W 1 W f ] h=y e

“ Reaction conditions: benzyl alcohol 20 mmol, HO, 15 mmol, catalyst 0.1 'fﬁ’“ﬁ};ﬂj BTPM I 7a 1&“’4%1{ E,:J i ﬁ’ %%ﬁﬂ% 3 F‘ﬁﬂ—\‘

mmol, CHiCN 10 mL, 80 ‘C. ® TBA represents [(CsHo)aN]"; ¢ BTMA repre- R 3 g5 LA, ZEMPERAR v 77 F K

sents [C;H;N(CHs);]™; ¢ CTMA represents [CH3(CH,);sN(CHs)s]". ¢ The con- DCE F1 TBP , TBAL I AE A fg I 3o 5 PP 2 AR El(],

Zzl;sizr;gf;;ohol was based on H,0,.” Under the conditions, the reaction has E%?}? H"] &)l_\zlﬁ_ I‘Eﬂ Vi] §I+§ i @? H‘J%%%%ﬁiﬁﬂiﬁ 5 \é,l i’@ﬁ%
3 WTINT AR FIAH R AR AL R s

Table 3 The effect of solvents on the reaction-controlled phase-transfer catalysis

Solubility of catalyst

Solvent t/h Conversion®/% Catalyst recovery ratio/%
During reaction After reaction

Toluene 5 insoluble insoluble 10.3 —
DCE 5 insoluble insoluble 18.6 —
TBP 5 insoluble insoluble 20.5 —
Acetonitrile 3.5 soluble insoluble 92.8 87.6
DMF 1.5 soluble insoluble 87.3 53.5
DMAc 2.5 soluble insoluble 91.3 43.8

“ Reaction conditions: benzyl alcohol 20 mmol, H,O, 15 mmol, solvent 10 mL, BTPM 0.1 mmol, 80 C. ® The conversion of benzyl alcohol was based on H,O,.

“The catalyst is insoluble during the process of reaction.
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Table 4 The results of recycle of the catalyst

Recycle  Conversion”/% Catalyst recovery ratio/%
Fresh 92.8 87.6
1 90.8 86.1
2 90.3 86.4
3 91.1 88.1

“ Reaction conditions: benzyl alcohol 20 mmol, HO, 15 mmol, acetonitrile 10
mL, BTPM 0.1 mmol, 80 C. ® The conversion is based on H,0,.
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