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Synthesis of thioxanthene-9-thione derivatives with a metal ion-responsive room-temperature
phosphorescence property (*Graduate School of Urban Environmental sciences, Tokyo
Metropolitan University) O Satoshi Takegawa, ! Yuki Yamamoto, ! Yuji Kubo!

Organic room-temperature phosphorescence (RTP) materials that show afterglow emission are
applicable to optical imaging, security inks, and so on. In this context, phosphorescence-based
afterglow sensing has been promising for imaging materials. However, low intersystem
crossing efficiency and susceptibility to temperature and oxygen make it hard to develop
afterglow sensors. With this in mind, it is worthwhile to realize afterglow sensing of mercury
ion using desulfurization activated by mercury ion to produce RTP-active molecules. In this
study, a thioxanthene-9-thione derivative (1) was prepared from 2-chloro-9H-thioxanthen-9-
one through multistep synthetic method containing sulfurization with Lawesson’s reagent.
Although 1 has no room-temperature phosphorescence properties, the addition of mercury ion
into a PVA film of 1, yellow afterglow emission was visually observed. The afterglow response
is discussed based on the latest data.
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Fig. 1 Change in phosphorescence
of 1-doped PVA upon addition of
Hg?*. [1] = 0.5 mM, [Hg?*] =5 mM,
Aex = 254 nm.
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