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Elucidation of Luminescence Mechanism with Jahn-Teller Distortion of Dinuclear Triple-
Stranded Helicates with Al (I11). ('Grad. Sch. Sci., Kyushu Univ., *Grad. Sch. Eng., Kyushu
Univ., *RIKEN CSRS, *Institute for Molecular Science) OTakumi Ehara', Kiyoshi Miyata',
Toshikazu Ono?, Atsuya Muranaka®, Yusuke Yoneda®, Hikaru Kuramochi* Ken Onda'.

Dinuclear triple-stranded helicates using AI(III) ions (Fig. 1a) show a large Stokes-shifted
emission and the unique optical function in which the emission wavelength varies depending
on the methyl group modification of the methine moiety of the ligand. In this study, we studied
the excited-state dynamics using transient absorption spectroscopy. (TD-)DFT calculations
reveal that the optimized structure of Sy belongs to the D; symmetry (Fig. 1b) and possesses a
doubly degenerate S; electronic state and that the optimized structure of S; belongs to the C;
symmetry (Fig. 1c) and possesses the non-degenerate S; electronic state. By transient
absorption measurements of Al-H (Fig. 1d), a transient species which quickly changes with the
time constant of 100 fs was observed, which was attributed to the structural changes due to
Jahn-Teller distortion. It was also suggested that the modified substituent suppresses the
structural changes in the excited state and affects the emission wavelength.
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Fig. 1 (a) Structure of the Al complexes (Al-H corresponds to R=H case). (b,c) Schematic
illustration of optimized structure in (b) So and (c) Si. (d) Transient absorption spectra of Al-H.
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