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Electronic structures of lanthanide complexes with a series of helical hexadentate ligands (' Coll.
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Hitherto, the ligand L, composed of two bipyridines bridged by an ethylenediamine, and its
helical lanthanide (Ln) complexes have been reported. The ff emission of the Ln ion is induced
by the excitation of the m-electronic system ligands through intramolecular energy transfer.
Ligand modification enhances intensity and induces circularly polarized emission. The
intramolecular energy transfer and luminescence efficiency of Tb complexes with a series of
derivatives of L were evaluated by the computational chemistry. For example, the luminescence
intensity of TbLH, with the reducing of azomethine group, significantly increased caused by
the energy transfer facilitated. In this study, we aim to elucidate the luminescence possibilities
of a series of Ln complexes with L and its derivatives from the theoretical points of view using
the ab initio and TD-DFT.
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Fig.1 (a) molecular structure and (b) MO’s of TbL.

1) M. Hasegawa, et al., New J. Chem., 2014, 38, 1225-1234.

2) M. Hatanaka, et al., Phys. Chem. Chem. Phys., 2018, 20, 3328-3333.

3) S. Ogata, et al., Dalton Trans., 2018, 47, 7135-7143.

4) M. Hasegawa, et al., ChemPlusChem 2020, 85, 294-3.

© The Chemical Society of Japan - [PB]-2pm-61 -



