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Fluorescence Performance Tuning for Dihalogenated Fluorescein Derivatives
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Abstract: The fluorescence quantum yield (@), fluorescence lifetime (1) and singlet oxygen formation quantum
yield (@,) of fluorescein and 4,5-dihalogenated fluoresceins in their dianion forms (FLX,, X=H, CIL, Br, I) were
characterized by using UV-Vis spectroscopy, steady-state/time-resolved fluorescence and singlet oxygen traping
technique. The @; value is 0.92, 0.96, 0.69, and 0.16; the 7 value is 4.16, 4.72, 3.50 and 0.80 ns; the @, value
is 0.003 4, 0.049, 0.30, and 0.68 for FLX2 (X=H, CI, Br, I), respectively. In comparison with that of fluorescein,
the increase of atom size from CI, Br to I does not cause the decrease of @; and 7; monotonically, so that heavy
atom effect alone cannot explain the experimental results. The observations can be rationalized by the presence of
intramolecular photo-induced electron transfer, in which the benzonate acts as the electron donor while the

xanthene moiety is the acceptor.
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Fig.1 Chemical structure of xanthene dyes in dianion

form
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Fig.2 Normalized UV-Vis spectra for dianions of

fluorescein dyes in ethanol
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Fig.3 Normalized fluorescence spectra for dianions of
fluorescein dyes in ethanol with excitation at

450 nm
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Table 1 Photophysical data of fluorescein dyes in ethanol

Ay [/ nm Ae™ [ nm E ./ eV D, 7/ ns Dy kel s

F1 500 522 2.44 0.92 4.16 0.003 4 2.2x10°
FICL, 512 535 2.36 0.96 4.72 0.049 2.0x10°
FIBr, 511 534 2.37 0.69 3.50 0.30 2.0x10°
FII, 524 546 2.32 0.16 0.80 0.68 2.0x10°
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Fig.4 Fluorescence decay of the dye dianions in ethanol
with excitation at 378 nm; Chi-square value for
fitting is 1.08, 1.05, 1.00, 1.09 for FL, FLCl,,
FLBr,, FLIL, respectively
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Fig.5 Change of UV-Vis spactra of diiodofluorescein
with time and a comparison of the reaction rate
of four fluoresceins
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