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D-n—A Fluorophores with Strong Solvatochromism for Single-molecule Ratiometric
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We designed and synthesized a trifluoroacetyl-substituted D-n-A solvatochromic dye that
exhibits a large polarity response in the long-wavelength shift of fluorescence and the
associated decrease in fluorescence intensity. A significant correlation was observed between
the short wavelength shift and the increase in fluorescence intensity with increasing
temperature, indicating the possibility of use as a molecular thermometer based on the
measurement of wavelength and intensity changes from the approximate formula. This positive
temperature response and large thermochromic shift is unprecedented for small single organic
molecules and provides a new design guideline for fluorescent molecular thermometers.
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Figure 1. Fluorescence spectra at
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different temperatures in THF: (a)

FrtAc and (b) FrtF.
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