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Figure I Process of isosorbide synthesis from bio-based feedstock
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Table 1 Effect of Bronsted acid strength on sorbitol dehydration reaction'”’

1

Catalyst (H" mmol) pK, T/C ¢min  Conversion/% : Selectivity/%
Isosorbide 1,4/1,5-sorbitan Others

Trifluoromethanesulfonic acid (0.52) —12 160 60 100 63 18 19
Concentrated sulfuric acid (0.52) -3 160 60 100 68 16 16
p-Toluenesulfonic acid (0.52) -2.8 160 60 100 66 19 15
Methanesulfonic acid (0.52) -1.9 160 60 100 66 20 14
Sulfamic acid (1.04) 1.0 180 60 100 41 43 16
Sodium hydrogen sulfate (1.04) 1.99 180 60 98 14 79 7
Citric acid (1.56) 3.13 180 120 64 6 86 8
Boric acid (1.56) 9.24 180 120 55 4 89 7
Reaction condition: 54.9 mmol sorbitol, 800 r-min .
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Table 2  Effect of different trifluoromethanesulfonic acid salts

on sorbitol dehydration reaction”™”

Acid Conversion Yield/%
1% Isosorbide 1,4-sorbitan 2,5-sorbitan
Bi(OTf), 99 25 60 9
In(OTf), 100 31 56 10
Sc(OTh); 97 15 68 8
Ga(OTf), 100 71 8 6
Sn(OTf); 86 11 69 7
Al(OTo); 100 26 69 9

Reaction condition: 100 g sorbitol, x(acid added) 0.05, 160 °C, 500 Pa, 1 h.
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Recent Advances in Synthesis of Isosorbide via
Sorbitol Catalytic Dehydration

ZHOU Hao*, FENG Zaixing, HE Liming, DU Chao, WANG Ruipu, LIU Qing
(SINOPEC (Beijing) Research Institute of Chemical Industry Co., Ltd., Beijing 100013, China)

Abstract: With the tightening supply of petroleum resources and the advent of energy transition, research on
renewable bio-based chemicals and their derivatives has attracted increasing attention. As a bio-based diol,
isosorbide is expected to serve as a substitute for petroleum-based raw materials and find extensive applications in
fields such as polymers, leading to significant attention in recent years. The acid catalyzed dehydrocyclisation of
sorbitol is the core step in the synthesis of isosorbide, and various catalyst systems suitable for the dehydration of
sugar alcohols have been explored. This article reviews the homogeneous and heterogeneous acidic catalyst
systems reported in recent years, introduces the characteristics of homogeneous and heterogeneous catalysts,
discusses the advantages and disadvantages of different catalytic systems, and envisages the research of catalytic
systems and development of chemical process.
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