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Synthesis, photoresponsive behavior and applications of molecules covalently coupled with SP and DASAs
photochromism
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Abstract : Aiming at limited functionality of single photochromic materials and the irreversible degradation of donor-acceptor

Stenhouse adducts (DASAs) under UV irradiation, by combining the positive photochromism of spiropyran (SP) and negative photo-
chromism of DASAs, a novel photoresponsive SP-DASAs covalent compound SD was designed and synthesized through an alkyl
chain covalent coupling strategy. Structure and light response properties of SD were characterized by nuclear magnetic resonance
spectroscopy, high-resolution mass spectrometry and UV-visible absorption spectroscopy. Its solvatochromic effect, dark stability
and photochromic behavior were systematically investigated. The interaction mechanism between SP and DASAs units was prelimi-
narily explored via control and physical mixing experiments, and the potential applications of covalent coupling compound SD in
the field of polymers were further studied. The results indicate that SD presents prominent solvatochromic behavior and superior
dark-state stability in low-polarity solvents. 365 nm UV light selectively triggers the ring-opening of SP units, relieving the oxidative
degradation to some extent and improving the UV structural stability of DASAs. Based on these photoresponsive features, SD can be
compounded with polyurethane to fabricate light-controllable writing films and dynamic QR code anti-counterfeiting materials,
achieving reversible pattern display driven by UV and information encryption. This covalent coupling strategy improves stability of
DASAs, offering a new idea for molecular design, performance regulation and smart polymer applications of high-stability photo-
chromic systems.
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Fig. 4 UV-Vis absorption spectra of SP compound 3 under 365 nm UV

irradiation at different irradiation times
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