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Modulation of photophysical properties of donor-acceptor molecules caused by photo-induced
encapsulation within mesoporous silica (Graduate School of Science, Kyushu Univ., *Center

for Organic Photonics and Electronics Research, Kyushu Univ.) OTetsu Tamura,' Raj Kumar
Koninti,! Kiyoshi Miyata,' Youichi Tsuchiya,? Chihaya Adachi,> Ken Onda!

Phenothiazine-triphenyltriazine (PTZ-TRZ) is a prototypical donor-acceptor-type molecule
in which PTZ and TRZ act as electron donor and acceptor upon photoexcitation, respectively.
We discovered that the photoexcitation facilitates encapsulation of PTZ-TRZ in a cavity of
mesoporous silica and this photo-induced encapsulation (PIE) modulates the photophysical
properties of PTZ-TRZ.

The PIE is attributed to change in charge distribution of PTZ-TRZ upon photoexcitation.
The charge transfer character in the excited state promotes the migration of the molecules in
cavities possessing high polarity. The encapsulation suppresses the molecular vibrations due to
the molecular-size cavities, and this suppression makes the photoluminescence quantum yield
higher and the emission lifetime longer.
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Figure 1. (a) Molecular structure of PTZ-TRZ, (b) PIE scheme of PTZ-TRZ within mesoporous silica,
(c) decay profiles before and after 400 nm pulse irradiation to a 0.59 mM THF solution of PTZ-TRZ
in the presence of mesoporous silica, MCM-41.
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