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Fig. 1 Prins condensation of olefins with triformol
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Fig. 2 The ionic liquids used in the Prins condensation
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Table 1 Results of elemental analysis of I1L/sg

Entry Catalysts Content of N/% Content of IL/mmol + g™’
1 BsMImHSO0, /sg 1.75 0.63
2 PsMImHSO, /sg 1.50 0.54
3 BsPyOT{/sg 1.42 1.01
4 BsPyHSO,/sg 1.32 0.94
5 NMPHSO0, /sg 0. 66 0.48
6 McMImHSO0, /sg 1.05 0.38
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200 ~400 m* + ¢, FLAFIH 0.1 ~0.2 cm’ - g,
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Table 2 Surface properties of 1L/sg

Entry Catalysts BET Surface Area/m” - g”'  Pore Volume/cm® - g™ Pore Size/nm
| BsMImHSO0, /sg 210 0.13 2.42
2 PsMImHSO, /sg 198 0.11 2.34
3 BsPyOT(/ sg 260 0.19 2.88
4 BsPyHSO,/sg 335 0.20 2.34
5 NMPHSO, /sg 638 0.33 2.08
6 McMImHSO, /sg 373 0.20 2.12
7 Pure silica 843 0.35 3.07
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Table 3 Effects of different ionic liquids on the reactions of styrene with triformol *
Entry Catalyst Catalyst amount/mol% " Conversion/ % Selectivity/ %
1 BsMImHSO, 10 100 87
2 PsMImHSO, 10 100 87
3 BsPyOTf 10 100 64
4 BsPyHSO, 10 99 88
5 NMPHSO, 10 99 88
6 McMImHSO, 10 20 75
7 BsMImHSO, /sg 5 100 90
8 PsMImHSO0,/sg 5 100 89
9 BsPyOT(/sg 5 100 89
10 BsPyHSO0,/sg 5 100 89
11 NMPHSO0,/sg 5 99 91
12 McMImHSO, /sg 5 25 95

a: Reaction conditions ;10 mmol styrene, 40 mmol formaldehyde, 5 mL dichloroethane , 8 h, 80 °C ;

b: Molar ratio of catalyst/styrene.
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Fig. 4 Effect of reaction temperature on the Prins reaction *
a: Reaction conditions: 10 mmol styrene, 40 mmol

formaldehyde, 5 ml. dichloroethane, 0.5 mmol catalyst, 8 h
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Table 4 Prins condensation of triformol with different alkenes using BsMImHSO,/sg as catalyst *

Entry Olefin Product Reaction time/h Conversion/% Selectivity/%
o o
1 @/\ ©)\) 8 100 90
o o
2 XN 4 100 88
~ ~

3 /@/\ /@)\) 6 100 89
N o o
4 /@A\) 8(12) 79(84) 91(88)
Cl
Cl

99 87

—
%
/
\
——

a; Reaction conditions: 10 mmol olefin, 40 mmol formaldehyde, 0.3 mmol catalyst, 5 mL dichloroethane, 80 °C
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Table 5 Results of elemental analysis of BsMImHSO,/sg

after 5 cycles

Run Content of N/wt% Content of IL/mmol - g*

1 1.75 0.63
5 1.45 0.53
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Supported Ionic Liquid as Novel Catalyst for the Prins
Reaction of Olefins and Formaldehyde

GAO Teng, SONG He-yuan, CHEN Jing
(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100000, China)

Abstract: A series of silica gel supported ionic liquids catalysts (1./sg) has been successfully synthesized via sol-
gel method and applied as catalyst for Prins reaction between formaldehyde with styrene and its derivatives. The
structure of catalysts is characterized by various techniques including elemental analysis, FT-IR and nitrogen ad-
sorption-desorption. The results show that silica gel supported 1-methyl-3-(3-sulfobutyl ) imidazolium hydrogen sul-
fate ( BsMImHSO,/sg) has the best catalytic activity with a performance of complete conversion of styrene and high
selectivity (90% ) of 4-phenyl-1,3-dioxane under conditions of n( catalyst) : n(styrene)= 3% , n(formaldehyde) :
n (styrene) = 4 : 1, reaction temperature 80 “C and reaction time 8 h. The catalyst is able to be conveniently
separated from the reaction system and maintain good catalytic activity after reused five times. In addition, the cata-
lytic system has excellent substrate applicability.
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