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ABSTRACT 
 
The biomass-derived 5-(hydroxymethyl)furfural (HMF) represents a promising platform chemical 
owing to its sustainability and functional groups availability for further transformations.1 
In the present work,2 we propose the derivatization of HMF through heterogeneous NHC-oxidative 
catalysis. Aerobic oxidation conditions were optimized using a biomimetic strategy based on the 
use of iron phthalocyanine as electron transport mediator (ETM). 
HMF reactivity was investigated via two different synthetic routes: direct coupling and one-pot 
two-step process through a poly-HMF intermediate; both strategies allow efficient access to 5-
hydroxymethyl-2-furancarboxylic acid (HMFCA) and ester, amide, thioester derivatives.  
The disclosed one-pot two-step procedure involved sequential oxidative esterifications of HMF to 
afford a polyester oligomer having hydroxyl and carboxyl terminal groups, which in turn was 
hydrolyzed by a supported base (Ambersep 900 OH) to yield HMFCA in 87% overall yield. The 
same strategy was adopted for the effective synthesis of ester and amide derivatives of HMFCA by 
nucleophilic depolymerization of the oligomeric intermediate with methanol and butylamine, 
respectively. The utilization of the disclosed oxidative system for the direct conversion of furfural 
into their corresponding ester, amide and thioester derivatives is also reported.  
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Figure 1. Heterogeneous NHC-oxidative catalysis for the selective conversion of 5-(hydroxymethyl)furfural 
into the added-value 5-hydroxymethyl-2-furancarboxylic acid (HMFCA) and derivatives. 
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