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Study of Thermally Active Delayed Fluorescent Molecules Exhibiting Circularly Polarized
Luminescence (Division of Materials Science, Nara Institute of Science and Technology)
OYugo Tsuji, Chigusa Goto, Marine Louis, Tsuyoshi Kawai

Thermally activated delayed fluorescence (TADF) has contributed to the high efficiency of
OLED.D Circularly Polarized Luminescence (CPL) is applied to 3D OLED displays.?
However, most of the time, the CPL in such devices originates from unpolarized light converted
into CPL with the help of a polarizer and a quarter wave plate, drastically decreasing the device
efficiency. In this study, we aim to develop molecules intrinsically exhibiting TADF and CPL
properties. We synthesized axially chiral binaphthyl diimide derivatives using carbazole(Cz)
as donor and naphthalimide as acceptor. By varying the substituents located on the
naphtalimide: either pentafluorobenzene(FB) an electron-withdrawing substituent or
cyclohexane (Cy) as an electron-donating substituent (Figure 1a), we followed the impact of
those changes on the photophysical & CPL properties of our systems. Depending on the
substituent, differences in photophysical properties such as maximum emission wavelength,
photoluminescence quantum yield and emission lifetime were studied (Figure 1b). The
dissymmetry factor (|gium|) used to quantify the CPL of each compound was approximately
3.0x10, which is a relatively large value for a small organic molecule.
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