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Mechanical force offers a unique way to bias chemical reactivity in polymer networks by 
directing stress along specific molecular coordinates.[1] However, in many established 
mechanophore systems, force tends to funnel reactivity into a single dominant pathway. In 
this talk, I will describe how the molecular-level design of tri-/di-arylmethane mechano-
phores,[2] combined with controlled variations in the polymer-matrix microenvironment, en-
ables selective access to different reaction pathways under load. 
 
Our studies show that substituent effects and leaving-group structure modulate the intrin-
sic radical-ionic balance of these mechanophores, while local hydrogen-bonding interac-
tions further bias their behavior in the solid state.[3,4] This interplay allows the same mech-
anophore scaffold to yield either radical or carbocationic products, depending on its envi-
ronment, ultimately resulting in distinct optical and EPR signatures. 
 

 
 
Collectively, these results outline a general design perspective in which mechanophore 
structure and polymer microenvironment act synergistically to shape mechanochemical 
reactivity. This perspective supports ongoing efforts toward predictive models of mechano-
chemical reactivity and provides a foundation for mechanoresponsive materials whose 
performance can be tuned— and ultimately guided—through rational chemical design. 
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