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Development of Benzene Triimides Aimed at Enhancing the Efficiency of Blue Upconversion
Organic Light-Emitting Diodes (*Faculty of Engineering, Shizuoka University, 2Materials
and Structures Laboratory, Institute of Science Tokyo) O Takuya Yamamoto,! Keisuke
Fujimoto,* Hiroto lwasaki,? Seiichiro Izawa,? Masaki Takahashi *

The upconversion organic light-emitting diode (UC-OLED) is a promising next-generation
OLED that operates at ultra-low voltages, offering energy efficiency and durability. Previous
studies using naphthalene diimide (NDI) as an acceptor showed efficient blue emission, but
further improvement in acceptor materials is needed for practical use.

This study developed benzene triimide (BTI) derivatives 2a-2f as imide-based acceptors
with electron-accepting properties comparable to NDI but differing in molecular symmetry
and excitation energy. Compounds 2a-2e with alkyl groups were synthesized via the
imidization of mellitic trianhydride 1, and compound 2f with aryl groups via the trimerization
of maleimide 3. These BTI derivatives exhibited diverse intermolecular interactions and
controlled LUMO levels between —3.65 and —3.85 eV. The OLED device with 2a, 2b, and 2d
showed the blue UC emission at low voltages.
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