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Catalytic conversion of carbohydrates in presence of choline chloride: Use of deep eutectic solvents
Karine de Oliveira Vigier and François Jérôme
University of Poitiers, France

The catalytic conversion of carbohydrates to value added chemicals or platform molecules is the topic of numerous researches. 
One of the challenges is the use of a selective and stable catalyst, and also the nature of the solvent that allows the dissolution 

of highly concentrated carbohydrates which is environmental friendly. An interesting class of solvents is gaining more and more 
attention: Deep Eutectic Solvents (DES) or Low Melting Mixtures (LMM). Formation of these solvents can be obtained by simply 
mixing together two safe components, (cheap, renewable and biodegradable) which are capable of forming a eutectic mixture or a 
low melting mixture. One of the most widespread components used for the formation of these solvents is choline chloride (ChCl). 
ChCl is a very cheap, biodegradable and non toxic quaternary ammonium salts which can be either extracted from biomass or readily 
synthesized from fossil reserves (million metric tons) through a very high atom economy process. In combination with safe hydrogen 
bond donors such as carbohydrates, ChCl is capable of rapidly forming a DES/LMM. We have studied several catalytic conversions 
of carbohydrates. One of the reactions studied was the dehydration of fructose and glucose to produce 5-hydroxymethylfurfural. We 
have shown that high yield to HMF can be obtained when ChCl was added to the carbohydrates. Moreover, concentrated solution of 
carbohydrates could be used in some cases, which is a high advantage in the carbohydrates chemistry. Another reaction studied was 
the catalytic conversion of fructose to diformylfuran (DFF) in a one pot process. In all these studies, it was shown that ChCl can help 
control the selectivity of the reaction by providing interactions with the furanic derivatives avoiding their degradation. Some new 
insights of the mechanism will be provided.

Figure 1: Use of choline chloride for the catalytic conversion of carbohydrates
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