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Covalent Organic Frameworks as catalyst for carbohydrate conversion to 5-HMF
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Developing catalytic systems able to efficiently promote the conversion lignocellulosic biomass into
industrially valuable products, is desirable to reduce current reliance and dependence from fossil feedstocks.
These latter, unlike biomass, are limited in nature, and their massive use contributes to pressing
contemporary issues like global warming and depletion of resources. Among the various platform chemicals
that can be obtained from lignocellulosic biomass, 5-hydroxymeyhyl furfural (5-HMF) plays a prominent role
because it is a useful intermediate for the synthesis of polymers or fuels.* Herein, we studied the conversion
of fructose to 5-HMF, catalysed by a sulfonic acid-appended covalent organic framework (COF). COFs are
solids constituted by an extended network of covalent bonds, endowed with crystallinity and permanent
porosity, akin to zeolitic structures.? In particular, we prepared and characterized a COF from 1,3,5-trihydroxy
phloroglucinol and 2,4-diamino benzenesulfonic acid and used it as catalyst for the dehydration of fructose
to 5-HMF, in cholinium-based deep eutectic solvents (DES).
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Figure 1: Schematic depiction of reaction, catalyst and solvents.

Optimization of reaction conditions, showed that this COF is an efficient catalyst for the reaction, with
high yield in relatively short reaction times, at 120 °C. The solvent in which we observed the highest yield was
ChCI:DEG. Finally, we also explored the recyclability of the catalyst/solvent system.
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