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A red emissive aminobenzopyrano-xanthene dye (ABPX):
elucidation of fluorescence emission mechanism in solution and aggregate states
(°RIKEN, ®Hitachi-Hitech, °Graduate School of Medicine, Dentistry, Pharmaceutical

Sciences, Okayama university) Shinichiro Kamino,® Jun Hirogome,® and Shuichi Enomoto®®

We have designed and synthesized for the first time a new class of rhodamine dyes with an
extended m-conjugated system, named
3’,3”-bis(oxospiroisobenzofuran)-3,7-bis(diethylamino)benzopyrano-xanthene (ABPX01) dye.
In this study, the investigations were carried out to reveal the relationships among the
chemical species of ABPXO01, the color, and the fluorescence emission in various solutions.
ABPX01 had various forms: the spirolactone form (ABPX01°), which is colorless; and the
monocationic form (ABPX01H*) and the dicationic form (ABPX01H,?*), which are colored.
ABPX01H,?* was identified to be a red fluorescent species. The stepwise ring opening/closing
process of spirolactones is linked to the photoswitchable system of color or fluorescence
emission for ABPX01. Detailed spectroscopic and electron microscopic investigations led to
the assumption that the ABPX01 H22+ formed ion associates with CI" as counter anions in HCI
aqueous solution, and the nano- and submicrometer-sized colloidal aggregates of ABPX01

hydrochloride exhibit fluorescence emission.
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Fig. 1 Proposed protolytic reactions of ABPX01.
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irradiation. (b) Confocal laser scanning microscopic images of
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spectra of the aggregates in powder form, obtained by

excitation at 365 nm, and (d) SEM images of the aggregates in
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