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The Open Ring Isomer of Spiropyran Induced by Shear Stress and its Stability
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The shear stress effects on spiropyran (SP) crystals, which exhibit photochromism between
ring-opening and closing, have been investigated in order to control the chemical bonding by
shear stress. In this study, the open ring isomer of BrSP induced by shear stress was confirmed
using infrared spectroscopy and its stability was compared with those of other spiropyrans.

BrSP showed the color change from yellow to green under shear stress and then to purple after
releasing. When the purple color faded upon visible light irradiation, some increased and
decreased absorption peaks in the difference IR spectrum were observed. The tendency of the
spectral changes were almost same in NO,SP, which exhibits decreasing the open form,
merocyanine, and increasing the closed form, spiropyran upon irradiation, whereas the degree
of changes were much smaller than those of NO,SP. In addition, CI-, H-, or MeO-substituted
SPs showed green under shear stress. However, they immediatery return to the original color
after releasing. This behavior indicates that the stress produces the open ring isomers of the
SPs, but their stabilities depend on the electron-withdrawing nature of the substituents.
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