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Fast Phosphorescence and Stimulus-responsive Functions of Metal-free Organic Molecules
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Phosphorescence is a fundamental and unique function that can be applied to organic light-
emitting diodes, bioimaging, and sensors. However, unlike fluorescence, it involves spin-
forbidden transitions, and therefore achieving efficient phosphorescence commonly requires
precious metals such as iridium or platinum to be incorporated. Room-temperature
phosphorescence (RTP) of metal-free organic molecules gains significant attention owing to
their low cost and sustainability but is “slow”; organic RTP has rather small radiative rate
constant compared to that of metal complexes. As a result, it is challenging to achieve organic
RTP under flexible environment such as in solution and amorphous state. Herein, we report a
novel class of metal-free organic molecules that exhibits fast RTP, which realizes efficient RTP
under various molecular environments and stimulus-responsive functions.
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