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Abstract

This study investigates the stimuli-responsive behaviours (Mechanochromism, Vapochromism,
Photomechanofluorochromism, the Photomechanical effect, thermal reversibility of photodimers, the
fluorescence red-shifted effect of Fs under polymer confinement) of fluoro-substituted pentiptycene
derivatives (abbreviated as Fs and Fs). When induced with force or fumed with organic vapour, Fs and
Fo display the properties of Mechanochromism and Vapochromism. We discussed the mechanisms and
interactions of these two properties in depth using the emission spectra and PXRD.

In addition, we prepared crystals of Fs and Fo via the slow evaporation method. We observed the
changes of Fs and Focrystals in Photomechanofluorochromism and the photomechanical bending of Fo
crystals under UV irradiation. We then discussed the mechanisms of what we have observed using the
emission spectra.

We also prepared Fs Photodimers by prolonged UV irradiation. We heated the Photodimers while
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timing, so that the Photodimers could thermally dissociate into monomers. By using the NMR
spectroscopy, we figured out the percentage of Photodimers and monomers after specific heating
periods, allowing us to calculate the reaction rate constant of the thermal reversing reaction of Fs
Photodimers.

Furthermore, we doped Fs with PEDOT: PSS 1in tetrahydrofuran solution, after which we created a thin
film on a 1x1 quartz plate via drop-casting.

Last but not least, we created multi-color drawings by applying the properties of Mechanochromism,
Vapochromism, and Photomechanofluorochromism.
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