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Structures of tetradentate phenanthroline derivatives and their interactions with lanthanide ions
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Lanthanide (Ln) complexes exhibit a high color-purity-luminescence bands through photo-
antenna effect originated from ff-transitions. Therefore, the number of reports of dual
luminescent Ln complexes showing ff-transitions and an* luminescence is not many. In this
study, we report an aspect of the interaction and luminescence properties, when the ligand
Ldimphen [1.2] which crosslinked two phenanthroline (phen) moieties was coordinated with Ln ion.
EuL%mPhen in acetonitrile at rt shows the ff emission bands at 580, 593, 616, 650 and 686 nm
assigned to the Do—'F, (J =0, 1, 2, 3, and 4, respectively) transition of Eu"" (Aex= 298 nm).
Simultaneously, the nn* luminescence band appeared around 500 nm. It means that EyL4™mphe
shows dual-luminescence. It was proposed that EuL“™"" partly dissociates as a free phen and
as a coordinated one to Eu"'. According to the continuous variation method using Ag ions for
electronic absorption and luminescence spectra, it was found that the Ag ions reacted to
EuL%mPhen n addition, luminescence intensity of 7n* transition was weakened by adding Ag
ion suggesting that Ag ions coordinated to a free phen moiety of EuLY™" Thys, L4mPhen acts
two roles as a photo-antenna moiety to enhance ff luminescence and an independent
fluorophore.
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