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Fluorescent probes have attracted attention in many fields,
such as biology and the environment, because of highly ¢ aN
sensitive and non-invasive imaging in a system in real-time. @ \ @ o
Fluorescent probes through photoinduced electron transfer — cers caP-oEA
(PeT) are the most famous, and various have been designed and ~ Figure 1. Chemical structures of CBP-H
synthesized. However, there are rarely reported examples of nd CBPDEA-
solid-state fluorescent probes due to limitations such as aggregation caused quenching (ACQ).
In this study, a combined compound (CBP-DEA, Figure 1) of the o-carborane derivate as the
solid emission material and PeT-activating aniline was synthesized and investigated the optical
properties and the acid-base response, compared with CBP-H (Figure 1)V.

Initially, the luminescence properties of CBP-H
and CBP-DEA in THF solution (Figure 2a). The PL. L
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were performed (Figure 2b). In the pristine state,
because the energy level of the aniline moiety’s ?
molecular orbital (MO) exists between the energy oo
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level of the o-carborane-pyrene moiety’s MOs, the

- Figure 2. Photoluminescence (PL) spectra and absolute PL
fluorescent was quenChlng by PeT. In ContraSt: quantum yield (@) of (a) CBP-H and CBP-DEA in THF

because the MO of aniline moiety in the cation state gﬁozulrgsi‘I:At)hae“fr(y?tﬁlzg'tg E(‘l;bég‘l’gfﬁ::daiﬁiiib:jg
was stabilized and the energy level was absent g?:gi‘;‘%:&';‘ﬂ;"égg ;ffﬁigagfe f;%%’;:ﬁ;ﬁiﬁlf::
between the energy level of the o-carborane-pyrene =~ moiety is replaced by N.N-dimethylaniline.)

moiety’s MOs, CBP-DEA can fluoresce. Based on the calculation, we considered that PeT was
hindered by the cationization of CBP-DEA and investigated the acid-base response of CBP-
DEA. Exposure of CBP-DEA in the crystal state to acid increased ®pr. and exposure to base
decreased @pr (Figure 2¢). In summary, the o-carborane-based fluorescent probe CBP-DEA
shows that PeT can be controlled by acid-base exposure in the solid state, suggesting that o-
carborane derivate is a promising platform for solid-state fluorescent probes.
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