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Bio-based covalent adaptable networks (CANs) or vitrimers, that simultaneously 

offer high glass transition temperatures, strong mechanical performance, and 

reprocessability are still relatively rare, especially within vinylogous urethane 

vitrimer systems. In this work, we present the synthesis of rigid vinylogous 

urethane CANs based on bio-derived D-isosorbide bis-acetoacetate and the 

furfural-based diamine, propane-2,2-di(2-furylmethylamine) (PDFA). These 

materials were produced via a solvent-free bulk curing approach, employing 

combinations of di- and trifunctional amines to directly generate crosslinked 

networks without the need for additional solvents. Incorporation of PDFA 

enhanced the renewable carbon content while preserving the structural rigidity 

necessary for high-performance glassy materials. The resulting polymer 

networks showed adjustable thermomechanical behavior depending on the 

amine composition, achieving glass transition temperatures up to 125 °C and 

thermal stability up to 290 °C. Stress relaxation studies revealed rapid, catalyst-

free bond exchange in the rubbery state, with relaxation times ranging from tens 

to hundreds of seconds and activation energies influenced by the diamine 

structure. Moreover, selected samples demonstrated good reprocessability 

through compression molding, largely retaining their thermal and mechanical 

properties after reprocessing. Overall, this study highlights that combining D-

isosorbide with a rigid, furfural-derived diamine is a promising route to bio-

based, glassy vinylogous urethane vitrimers that integrate high renewable 

content, elevated service temperatures, and recyclability.  
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