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Thianthrene-containing Imide Compounds and Polyimides
Undergoing Transient Conformational Changes
Shinji Ando and Hiroka Yamamatsu

Dept. Chemical Sci. Eng., Tokyo Institute of Technology
Ookayama 2-12-1-E4-5, Meguro-ku, Tokyo, 152-8552 Japan

* E-mail: ando.s.aa@m.titech.ac.jp

Topic: Photoluminescence, Dual-emission, Polyimide, Thianthrene, Conformation change,

Abstract: Highly luminescent polyimides (HL-PI)[1] are expected to be applied to solar
wavelength convertors (SWC) which should have high optical transparency in the visible
region and intense photoluminescence (PL) at longer wavelengths with a large Stokes shift
(55).[2] Phosphorescence (PH) induced via intersystem crossing (ISC) between the excited
singlet (S;) and triplet states (T;) leads PL at longer wavelengths than fluorescence (FL).
Thianthrene (TA), consisting of a ring structure with two sulfur atoms, may have a large
spin-orbit coupling (SOC) not only by the heavy-atom ] i

effect of sulfurs but also by the transient conformational O‘";:@ D;(«""O
changes in the excited state.[3] In this study, we . ’ . =
synthesized a dianhydride having a thianthrene moiety ‘(“;Ij m"*‘* Re _M?m_
in the core (TADA) and prepared a model compound 4 ()

(TA-MC), homo-PI (TA-PI), and coPlIs (FCoPI, OCoPl) (Fig. . . o FCCF o

1) and investigated their dual PL properties. Under {.Nm @:«(N_R#NN_R%
UV-irradiation in solution, V-shaped TA in the ground ¢ FCOPI (FeoPL-OS. FCoPL20)  °
state (Sp) undergoes a transient conformational change 9 o 0 o o

to a planar conformation in the S; state, exhibiting \L";:C[ ]@:«("'Rﬁ");@ m'ﬂ:
bright orange FL with a very large SS of 13184 cm™ (Fig.  °  ocopi (0corr-05, 0CoP-20)

2), while the T, state generated via ISC exhibits PH in the Fig. 1 Chemical structures of TA-MC,
same wavelength range. In contrast, in solids, the TA-PI, FCoPIl, and OCoPI.

conformational change is restricted and ISC is enhanced, v=13,184 cm” UV-OFF ON
intense yellowish PH emission was observed for TA-MC 2 "
in crystalline powder and dispersed in PMMA. The dual g v=4,534cm’ o
FL and PH emissions of TA-containing imides and Pls 38 v=7,906 cm’? -
would be useful to make a way to design guidelines for E§ v=5952cm’ &
novel HL-Pls applicable to the SWCs with efficient and gg omon
large-SS PLs. § | v=11,6690m -
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