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In this work, we successfully created amphiphilic functional random copolymers that formed
single-chain folding structures in water and organic media. The single-chain folding polymers thus afford
unimolecular functional nanospaces for selective molecular recognition and template polymerization.

1. Precision synthesis and folding properties of amphiphilic/functional random copolymers
Amphiphilic functional random copolymers with hydrophilic poly(ethylene glycol) (PEG) and
hydrophobic/hydrogen-bonding urea or fluorous perfluoroalkyl pendants were efficiently synthesized by
ruthenium-catalyzed living radical copolymerization of PEG methacrylate and urea or perfluorinated
methacrylates with a chloride initiator. Typically, urea-functionalized amphiphilic random copolymers
self-folded into urea-core unimer micelles in water and chloroform.  Uniquely, perfluorinated amphiphilic
random copolymers self-folded into core-fluorinated unimer micelle in water and DMF, while they
reversely folded into PEG-core unimer micelle in a hydrofluorocarbon. Thus, the functionalization of
amphiphilic random copolymers allowed us to control folding mode on demand by changing solvents. In
addition, single-chain imprinted polymers with precision nanocavities were successfully prepared by the
intramolecular crosslinking of single-chain folding polymers in the presence of template molecules.

2. Functions with single-chain folding polymer nanospaces

Single-chain imprinted polymers efficiently and selectively encapsulated guest molecules within the
precision inner cavities, where the selectivity was improved by increasing crosslinking density.
Single-chain folding polymers also worked as template for polymerization of ionic monomers in water.




