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Polymeric materials with integrated functionalities are required to match their ever-expanding practical applications, but

there is always a trade-off between complex material performances and synthetic simplification. A simple and effective

synthesis route is demonstrated to transform a small molecule of biological origin, thioctic acid, into a high-performance

supramolecular polymeric material, which combines processability, ultrahigh stretchability, rapid self-healing ability, and

reusable adhesivity to surfaces. Meanwhile, we also disclose a strategy that directs the hierarchical self-assembly of this

small molecule into a highly ordered supramolecular layered network. By combining the unique dynamic covalent ring-

opening-polymerization and an evaporation-induced interfacial confinement effect, we precisely direct the dynamic

supramolecular self-assembly of this simple small molecule in a scheduled hierarchical pathway, resulting in a layered

structure with long-range order at both macroscopic and molecular scales.
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