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Table 1 The effect of different ionic liquids

Entry Tonic liquids Yield (%) Selectivity (% )
1 [ C,H,S0,Hmim ] CF,CO, 87.8 100
2 [ C,H,SO,Hmim ]p-TSA 91.2 100
3 [ C,H,SO,Hmim ] CF, S0, 90.5 100
4 [ C,HzSO,Hmim ] BF, 80. 1 100
5 [ C,HySO,Hmim] HSO, 87.5 100
6 [ C,H,S0,Hbim] HSO, 86.3 100
7 [ C,H,S0,HPy 1HSO, 87.5 100
8 [ Hmim] HSO, 58.5 100
9 [ bmim | HSO, 51.9 100
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Table 2 The effect of molar ratio of substrates

Entry n(CH,OH) : n (CH,(CH,),CHO) Yield (% ) Selectivity (% )
1 2: 1 79.4 100
2 31 91.2 100
3 4: 1 94.6 100
4 51 89.7 100
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Table 3 The effect of reaction time

Entry Time (h) Yield (% ) Selectivity (% )
1 1.0 74.5 100
2 2.0 94.6 100
3 3.0 95.1 100
4 4.0 95.5 100
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Table 4 The effect of dosage of catalyst

Entry The amount of catalyst (mol % ) Yield (%) Selectivity (% )
1 0.5 90.3 100
2 1.0 94.6 100
3 1.5 94.8 100
4 2.0 95.7 100
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Table 5 The effect of reaction temperature

Entry Temp (C)  Yield (%) Selectivity (% )
1 rt 71.3 100
2 40 90. 1 100
3 50 94.6 100
4 60 95.8 100
5 70 97.5 100
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Table 6 The Application of functionalized ionic liquids in other acetalization reaction
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Reaction conditons: aldehyde(ketone) : 0.02 mol, alcohol: 0.08 mol( glycol 0.04 mol) , ionic liquid [ C,Hy;SO;Hmim]

p-TSA: 1 mol% (relative to aldehyde) , reaction temperature; 50 °C, reaction time; 2 h
* Reaction conditons: aldehyde(ketone) : 0.02 mol, alcohol: 0.08 mol( glycol 0.04 mol) , ionic liquid [ C,HySO;Hmim]p-
TSA: 1 mol% (relative to aldehyde) , toluene: 10 mL, reaction temperature; 120 °C , reaction time; 2 h
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The Study of the Catalytic Activity of Functional Ionic
Liquids for Acetalization

LONG Jin-xing"'*, ZHAO Ying-wei"" >, LIU Jian-hua' >, LI Zhen', CHEN Jing'"
(1. State Key Laboraiory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou 730000, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The application of functionalized ionic liquids in acetalization reaction is investigated. The effects of

ionic liquids, reaction time, temperature, mole ratio of regents and the amounts of catalyst are examined. The ace-

talization and ketalization of various aldehydes and ketones with alcohols are also studied. The functional ionic lig-

uid [ C,HgSO;Hmim |p-TSA is proved to be efficient catalyst in protection of aldehydes whose catalytic activity is

mainly determined by the cation. Moreover, the catalyst can be reused for 10 times without obvious loss of its

activity.

Key words: Functionalized ionic liquid; Acetalization; Catalytic activity; Recycle



