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This research is based on a completely new principle of coupling the intramolecular proton exchange
process with electron transfer and aims to effectively increase the local dielectric constant and to promote
electron transfer in the organic semiconductor thin film Respectively. Specifically, it was conceived to use
a very fast intramolecular proton transfer in the enol form of 1,3-diketone. This transfer process is
reported to be fast enough to interact with the fast photoinduced electron transfer process (several 100 fs
to several ps) between electron donor and acceptor. If this proton transfer and electron transfer work in
conjunction with each other, it can be used as a completely new principle not only as a physical
phenomenon but also a dramatic promotion of the process of charge transfer and separation in organic
electronic devices.

In order to demonstrate this new concept, several novel semiconducting polymers were synthesized in
this research. As a polymer main chain, a polythiophene system having high crystallinity and predictable
structure was used, and a unit having 1,3-diketone in a side chain portion was synthesized to obtain a
copolymer. From the measurement of solid-state NMR, it was shown that majority of 1,3-diketone exists
as the enol form in a solid thin film. In addition, the impedance measurement revealed that the relative
permittivity (3.66) of the synthesized polymer thin film is significantly larger than that of a similar
compound (3.00) without a proton that can move. This result shows that the dielectric constant was
improved by directional switching of the molecular dipoles caused by the fast intramolecular proton
exchange. However, no change in electrical properties was observed due to deuteration of active protons.
This may be because it is difficult to observe the deuterium effect at room temperature because the
barrier of proton exchange is very small. In order to demonstrate these, it would be necessary to measure
the dielectric constant at cryogenic temperatures, and we are planning to investigate in the future.




