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Polymer mechanochemistry studies the interaction between mechanical force and polymer materials in
fluid- and solid-state systems by developing so-called mechanophores.[1] The latter are chemical motifs that
generate physicochemical signals in response to the force-induced cleavage of intentionally labile bonds
(Figure 1a).[1] Some mechanophores exhibit the particularly attractive feature of being mechanochromic,
meaning that they change their optical properties (absorption or emission of light) as a consequence of the
bond cleavage event.[2] This has paved the way for their use as force sensors to predict/anticipate the end-of-
life or catastrophic failure of polymer materials with molecular resolution. Other recent applications of
judiciously designed mechanoreponsive designs include unmasking latent functionalities such as catalysis,
acidity, and small molecule/drug release.[2]

In this talk, I will discuss our latest developments on heterolytic mechanophores, i.e., motifs that dissociate
into ion pairs upon mechanical stimulation, based on the triarylmethane skeleton (Tr, Figure 1b). Tr species
have already been shown to dissociate into brightly colored, resonance-stabilized triarylcarbenium ions (Tr*,
Figure 1b) and anionic counterparts (Figure 1b, X = OH, CN, ...) by treatment with acids or irradiation with
light.[3] Our group has recently demonstrated that a similar transformation can also be triggered by mechanical
stimulation of solid-state polymers comprising Tr species.[4] The process can be followed by performing
uniaxial deformation experiments in conjunction with optical techniques in a home-built setup.[4] The color
and nature of the mechanochromic response can be tuned via simple structural modifications.® Further research
developments from our group will also be discussed.
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Figure 1. (a) Schematic representation of force-triggered reactions of covalent mechanophores. (b) Stimulu
induced heterolytic dissociation of triarylmethane derivatives (Tr) into triarylcarbenium ions (Tr") and anion
counterparts (X ).
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