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Remarkable Pressure-Responsiveness to Fluorescence Properties of Crystals of Organoboron
Complexes with the [2.2]Paracyclophane Moiety (‘Grad. Sch. Eng., Osaka Pref. Univ,
2RIMED, Osaka Pref. Univ., *Grad. Sch. Sci., Univ. of Hyogo, *Rigaku)
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Piezofluorochromism (PFC) is a phenomenon that fluorescent (FL) color changes reversibly
in response to isotropic pressure. In this work, we found out that crystals of organoboron
complexes with the [2.2]paracyclophane moiety (pCP-R, Fig. 1a) exhibit remarkable PFC
(Fig. 1b) under high pressure applied by diamond anvil cell (DAC). For each pCP-R crystal, a
good linear relationship (Fig. 1c) is found between relative fluorescent energy (AErmax) and
applied pressure (P). The absolute values of its slopes revealed that FL of the pCP-H crystal
have higher pressure-responsiveness than that of the pCP-"Pr crystal. X-ray crystallography
under atmospheric and high pressure together with DFT calculations showed that pCP-H has
an intermolecular LUMO overlap between n-stacking molecules (Fig. 2), whereas pCP-'Pr does
not. These results suggest that observed difference in degree of the pressure-responsiveness
originate from the difference in degree of intermolecular orbital interaction in the LUMO.
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Fig. 1. (a) Molecular structures of pCP-R. (b) Changes of FL spectra of pCP-R in the crystal  Fig. 2. The LUMO distribution of
under isotropic pressure applied by DAC during the compression process. (c) Plots of the two molecules of pCP-R in the
relative FL energy (AEr_max) Vs applied pressure (P). crystals (nB97XD/6-31G**).
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