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Can Mechanical Force
Overcome Woodward-Hoffmann Rules?
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Ultrasound Transmits Mechanical Force
to Polymers
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Accepted Mechanism of Polymer Cleavage
by Sonication
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Ultrasound Cleaves Weak Bond
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* PVP with O-0O is cleaved faster.

* PVP with O-O has smaller threshold for cleavage.
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Site-Specific Cleavage by Ultrasound (l)

waek bond at polymer center
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Site-Specific Cleavage by Ultrasound (ll)

waek bond at polymer center
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Bond “Strength” in Bond Cleavage by Force
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Landmark Report
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Concept of This Study
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Mechanophore Unit
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Chemiluminophore Unit (l)
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Chemiluminophore Unit ()
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Design of Mechanoluminophore
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PMA-1 in MeCN
(6 mg/mL)

Experiment Procedure
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Luminescence Intensity
of Each Sonication Time
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Luminescence Intensity
After of During Sonication
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Mechanoluminescence in Biological Condition
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Appendix: Synthesis of Mechanoluminophore

1. COCly, Et;N, THF
2. Et;N, THF,

Liu, P.; Tseng, Y.-L.; Ge, L.; Zeng, T.; Shabat, D.; Robb, M. J. J. Am. Chem. Soc. 2024, 146, 22151.



Appendix: Synthesis of Mechanoluminophore
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