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Abstract: To explore the controllable catalytic performance of photoresponse amphiphilic polymer-
based catalysts, photoresponse nanoreactor containing chiral proline catalytic sites were designed and
synthesized through reversible addition-fragmentation chain transfer (RAFT) polymerization, activated
ester functionalization, and self-assembly strategy. The structure and properties of the polymers were
characterized by proton nuclear magnetic resonance ('H NMR) . ultraviolet-visible spectroscopy (UV-
vis), and dynamic light scattering (DLS). Subsequently, the aldol condensation reaction of benzaldehyde
and acetone in water was adopted to evaluate the catalytic activity of the light-responsive nanoreactors
under different stimulation conditions. The results show that the polymer nanomicelles were uniformly
dispersed and structurally reversible under visible and UV illumination, demonstrating photoreversible
catalytic control behavior. Under visible light, the catalytic yield reached 93%, while under ultraviolet
light, the yield achieved 78%, both exhibiting good stereoselectivities, The enantiomeric excess (ee)
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values exceeded 90% in all cases. This study provides an idea for the design of rate-controlled catalytic

nanoreactors.

Key words: photo-responsiveness; spiropyran; nanoreactor; self-assembly; light-controlled catalysis
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