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Scheme 1 Prins condensation of formaldehyde with alkenes
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Scheme 2 The ionic liquids used in the Prins condensation
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Table 1 Effects of different ionic liquides on the reaction

Conversion of

Selectivity (% )

Catalyst X ; - 5
formaldehyde (% ) 4-methyl-1, 3-dioxane 1, 3-butanediol others™
[ MBsIm ] [ CF,S0; ] 87.0 90.6 0.5 8.9
[ MBsIm] [ HSO, ] 53.8 83.8 1.4 14.8
[ MBsIm] [ p-( CH, ) C, H,S0; | 48.9 82.4 0.6 17.0
[ BsPy][ CF,S0, ] 56.4 89.1 0.3 10.6
[ MBsPy ][ CF,S0, ] 50.7 91.6 0.2 8.2

*others; mainly Tetrahydropyran-4-ol

Reaction conditions; molar ratio of propylene to formaldehyde 1: 1, amount of ionic liquids 2.0% ,

reaction temperature 80°C , reaction pressure 5.0 MPa, reaction time 8 h
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Table 2 Effect of amount of ionic liquids on the reaction

Amount of ionic Conversion of Selectivity (% )

liquids (% ) formaldehyde ( % ) 4-methyl-1, 3-dioxane 1, 3-butanediol others *
1.0 72.2 90.8 0.7 8.5
2.0 87.0 90.6 0.5 8.9
4.0 87.4 89.3 0.2 10.5

* others; mainly Tetrahydropyran-4-ol. Reaction conditions are the same as Table 1.
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Table 3 Effect of molar ratio of propylene to formaldehyde on the reaction

Molar ratio of propylene Conversion of

Selectivity (% )

to formaldehyde formaldehyde (% ) 4-methyl-1, 3-dioxane 1, 3-butanediol others *
0.5: 1 59.4 89.8 0.5 9.7
: 87.0 90.6 0.6 8.8
2: 1 85.1 90.3 0.2 9.5

* others; mainly Tetrahydropyran-4-ol. Reaction conditions are the same as Table 1.
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Table 4 Effect of reaction temperature on the reaction

Reaction Conversion of Selectivity (% )
temperature (°C) formaldehyde (% ) 4-methyl-1, 3-dioxane 1, 3-butanediol others *
60 48.3 93.8 0.4 5.8
80 87.0 90.6 0.5 8.9
100 86.1 82.5 2.2 15.3
120 85.8 76.7 5.2 18.1

* others; mainly Tetrahydropyran-4-ol. Reaction conditions are the same as Table 1.
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Table 5 The results of Prins condensation of formaldehyde with different alkenes

Conversion of Selectivity (% )
Alkenes - -
formaldehyde (% ) 4-R-1, 3-dioxane 1, 3-diol others
CH, =CH, 99.1 83.9 12.3 3.8
CH,CH,CH, =CH, 53.5 44.5 29.5 26.0
CH, (CH,)CH, =CH, 51.8 45.9 32.2 21.9
C,H,CH, = CH, 79.4 98.2 0.1 1.7

Reaction conditions are the same as Table 1.
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Prins Condensation of Formaldehyde with Alkene
using Functional Acid Ionic Liquid as Catalyst

SONG He-yuan, TANG Zhong-hua , CHEN Jing
(State Key Laboratory of Oxo-Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Science, Lanzhou 730000, China)

Abstract: A Prins condensation of formaldehyde with alkene for synthesis of 1, 3-dioxane and its derivatives cata-

lyzed by a series of functional acid ionic liquids has been investigated. The influences of different ionic liquids, re-

actants ratio ( mole ratio of alken to formaldehyde ) , reaction temperation, reaction time were studied. High conver-

sion and selectivity of the desired products were achieved under optimum reaction condition. The produces can be

easily separated, the catalyst can be reused for six times without any apparent loss of catalytic activity.

Key words: Ionic liquid; Formaldehyde; Prins condensation



