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Development of crosslinkers containing strained cyclic diynes
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Strain-promoted azide-alkyne cycloaddition (SpAAC) is a powerful tool in connecting
two different components under mild conditions. Dehydrobenzo[12]annulene is a
well-known conjugated macrocyclic molecule. However, its reaction with organic azides
has, to the best of my knowledge, never been reported. In this report, the reactivity of
dehydrobenzo[12]annulene was for the first time investigated. After it was confirmed
that two azide groups can be added to dehydrobenzo[12]annulene in a regioselective
fashion, this molecule was employed as a crosslinker of partially azidated poly(vinyl
chloride), prepared by the nucleophilic substitution reaction of poly(vinyl chloride)
with sodium azide. Thanks to the lowered reactivity of dehydrobenzo[12]annulene, as
compared to dibenzocyclooctydiyne, the reaction with organic azides slowly proceeded
at room temperature. When dehydrobenzo[12]annulene and partially azidated
poly(vinyl chloride) were mixed in tetrahydrofuran at room temperature, the reaction
gradually proceeded only when the solvent was evaporated. After slow evaporation of
the solvent, the resulting polymer film was excellently crosslinked, which was revealed
by mechanical measurements.
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