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Conversion of carbohydrates into 5-HMF in Deep Eutectic Solvents under mild
reaction conditions

S. Marullo, C. Rizzo, R. Noto, F. D’Anna

Dipartimento STEBICEF-Sezione di Chimica, Viale delle Scienze Ed. 17, 90128 Palermo
salvatore.marullo@unipa.it

Faced by pressing challenges like the depletion of fossil fuels, researchers are putting intense
focus on the replacement of current feedstocks with renewable and sustainable sources, like
lignocellulosic biomass, for the obtainment of industrially relevant chemicals.! To this aim, in
agreement with the principles of Green Chemistry, the use of environmentally friendly and safe
solvents, as well as mild reaction conditions are factors of paramount importance. In this context,
the latest development is represented by Deep Eutectic Solvents (DES).? These are mixtures which,
at a particular composition, display a definite melting point, lower than those of each individual
component. Oftentimes they are composed of cheap and naturally occurring components and their
preparation requires only a mixing process, without any synthetic of purification step.® In the
framework of our interest in biomass valorisation in non-conventional solvents,*® we studied the
conversion of fructose and sucrose, into the chemical platform 5-hydroxymethylfurfural (5-HMF). The
reactions were promoted by the resin Amberlyst 15, in a wide range of DES differing for the nature
of the hydrogen bonding donating and accepting components (Figure 1).
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Figure 1: Reaction studied and DES used.

From our study, we found that coupling Amberlyst 15 with carboxylic acid-based DES allowed us
to obtain high yields of 5-HMF under the relatively low temperature of 60 °C for fructose and 80 °C
for sucrose, which are competitive with what reported in literature, but without using strong acids or
transition metal salts as catalysts. The structure of the hydrogen bond donor dramatically affects the
reaction outcome. Finally, we also investigated the recyclability of the best-performing DES.
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