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Polypseudorotaxanes (PPR) are linear polymers threaded by macrocyclic
molecules, which can act as a versatile scaffold to build functional
architectures. We report here the “one-pot” synthesis of self-assembled thiol-
rich PPR, where thiolated-a-cyclodextrins spontaneously thread onto polymers
and are subsequently crosslinked by the oxidation of thiols into disulfide bonds,
forming a 3D network. The dynamic thiol groups along the polymer chains
provide remarkable modularity for the functionalization of thiophilic
nanoparticles (NPs), as demonstrated with Au and CuS NPs.[1]

Next, a self-capping strategy was employed to prevent the de-threading of
cyclodextrins from the chains, resulting in “sliding gels” with high stretchability,
compressibility and recovery. The dynamic nature of the disulfide crosslinks
provides unique post-synthetic programmability, with re-healing ability (via
disulfide metathesis) and self-strengthening (via thiol-ene Michael addition).
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