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Thiobisphenol Ligands Assembled Proximate Tetranuclear Terbium Cluster Complex
(‘Graduate School of Environmental Studies, Tohoku University) ORyunosuke Karashimada,'
Yasuhiro Shibayama,' Nobuhiko Iki'

Lanthanide (Ln) complexes show narrow emission bands and long lifetime of Ln
luminescence by energy-transfer luminescence. Our laboratory has found that
thiacalix[4]arene-p-tetrasulfonate (TCAS) and Ln are assembled to form a cluster complex
(Ln;TCAS:>) in aqueous solution, which shows good luminescent properties. In this paper, we
focused on 2,2’-thiobisphenol (TBP, Fig. 1) ligand, having a partial skeleton of TCAS, and will
show formation of new Ln complex based on TBP ligand. According to X-ray crystallographic
analysis, 4:4 complex (TbsTBPs) formed (Fig. 1). Four Tb’" located at each apex of the
tetrahedral cluster which has a ps-O donor at the center. The Tb-Tb distances in Tb4TBP, are
in close proximity (Tb1-Tb1%*:3.472, Tb2-Tb2*:3.449 A). Each Tb’" center is coordinated by
8 donor atoms (O, S, O atoms of TBP, two O atoms of neighboring two TBP ligands, two O
atoms of methanol, and O atom of ws-O). The excitation and emission spectra in solid state
exhibited broad absorption band assigned to m—r* transition of TBP and sharp emission band
assigned to *Ds—'F, transition of Tb luminescence which has a long lifetime (0.82 ms).
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Fig. 1 The structure of TBP and Tb,TBP,.

ﬁ%ﬁ%% ffi_\‘ L/f: (gray: C, O: red, N: blue, S: yellow, Tb: green).
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