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Abstract  

 Although rubber seeds are generally treated as agricultural waste, rubber seed oil (RSO) 
contains abundant saturated and unsaturated fatty acids, including palmitic, stearic, oleic (OA), 
linoleic (LA), and linolenic acids, making it a promising sustainable feedstock for bio-based 
materials. Vitrimers are polymeric materials within covalent adaptable networks (CANs) that 
contain dynamic covalent (DC) bonds.¹ Their thermoplastic-like reprocessability combined 
with thermoset-like crosslinked structures makes them promising environmentally friendly 
materials. Among various DC chemistries, catalyst-free acetal metathesis is particularly 
attractive, as it forms through reactions between hydroxyl and vinyl ether groups and undergoes 
acetal exchange at elevated temperatures without external catalysts.2  From our perspective, 
combining fatty acid with DC networks offers a practical strategy for developing materials with 
tailorable structures, desirable mechanical properties, and repreocessability. In this work, OA 
and LA are utilized to construct vitrimeric materials (Scheme I). OA and LA are first reacted 
with thioglycolic acid (Step 1), followed by reaction with 1,2-epoxybutane (Step 2) to yield 
diol and triol monomers. Subsequent reaction with divinyl ether (Step 3) forms acetal-
crosslinked OA- and LA-based vitrimers. The presentation will also cover the material 
performance in relation to the DC networks. 

Scheme I 
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