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Petroleum-derived compounds such as bisphenol A (BPA) are widely used in
thermosets, but their reliance on non-renewable feedstocks raises sustainability
concerns. This has spurred the development of bio-based alternatives, with
dynamic network polymers emerging as more sustainable substitutes. Among
bio-based chemical platforms, furan-based compounds are promising, as their
furan moieties enable reversible Diels-Alder (DA) chemistry. Here, we introduce
a rigid, bio-based monomer, 3,4-di(furan-2-yl)cyclobutane-1,2-dicarboxylic acid
(CBDA), and explore its potential as a renewable platform for the synthesis of
polyesters and thermoreversible crosslinked polymers via DA chemistry[1]. The
rigid cyclobutane core and furan functionalities of CBDA provide enhanced
thermal and mechanical properties while enabling dynamic covalent networks
aimed at achieving material reprocessability and self-healing ability. Novel
polyesters derived from CBDA and aliphatic diols were synthesized and exhibited
limited solubility that appears intrinsic. Model studies confirmed the reactivity of
CBDA in DA chemistry, demonstrating cycloaddition with mono-, bis-, and
trismaleimides at 65 °C and reversible retro-DA reactions near 110 °C. These
insights define the structure-reactivity landscape of CBDA, guiding the design of
renewable polymer networks with tunable properties.
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