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Preparation of Single Layer Light-emitting Electrochemical Cell
using Organic Conjugated Molecules
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Organic n-conjugated materials are able to control not only the low cost and compatibility but
also intrinsic property such as electronic, optical, conductivity, and stability by the structure
design of the starting material. Thus, they find a variety of advanced technological applications in
the fields of light-emitting diodes (LEDs), photovoltaics, transistors, and molecular electronics.
Advances in the field of artificial lighting have resulted in the emergence of light-emission
technologies that can be thin, lightweight, flexible, and which can emit from large-area surfaces,
notably organic light-emitting diodes (OLEDs) and light-emitting electrochemical cells (LECs).
Recently, other researchers reported an alternative emission mechanism, which is widely known
as thermally activated delayed fluorescence (TADF). TADF should be an effective way for
achieving high exciton production efficiency utilizing reverse intersystem crossing (RISC).
Cyclic imide derivatives such as N-substituted maleimide have been introduced in both OLED
and LEC devices as TADF emitters.

The authors systematically investigated synthesis of conjugated molecules and copolymers
containing N-substituted maleimide using transition metal catalysis. N-Substituted
2,3-diarylmaleimide derivatives were synthesized from 2,3-dibromo-N-substituted maleimide
and arylboronic acid using palladium catalysts via Suzuki-Miyaura coupling reaction. Direct
arylation polymerization using palladium (II) acetate gave the conjugated polymers consisting
of 2,3-dithienylmaleimide derivatives and 2,7-dibromofluorene units were carried out. The
structures and optical properties of the conjugated molecules and polymers were evaluated by
NMR, GPC, UV-vis and PL. OLED and LEC devices were fabricated using the conjugated

molecules as a light emitting material.
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