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Synthesis of tris(tetra-armed cyclen)s and structures of their silver (I) complexes (*Faculty of
Science and “Research Center for Materials with Integrated Properties, Toho University,
$Gangneung-Wonju National University, “Faculty of Engineering, Chiba Institute of
Technology) OHiroki Horita,'! Huiyeong Ju,! Eunji Lee,* Mari Ikeda,* Shunsuke Kuwahara,?
Yoichi Habata'-?

Tetra-armed cyclen, a 12-membered cyclic tetraamine with aromatic side-arms, forms a
complex with a silver (I) as if the side-arms cover the silver (I). In addition, two isomers (delta-
and lambda-forms) exist as racemic forms depending on the wrapping conformation, as shown
in Fig. 1!, Here, we report the synthesis of two ligands containing three cyclens connected in
a linear- (L1) and L-shaped (L.2) manner (Fig. 2), and study the differences in their structures
and complexation mechanism of these silver(I) complexes. L1 and L2 were synthesized in 15
steps from a cyclen as a starting material. The complexation of these ligands with a silver (I)
was investigated by titration experiments using ESI-MS and "H NMR. Although no significant
difference was observed in the ESI-MS titration experiments, significant changes were
observed in the '"H NMR experiments. In addition, the complexation mechanism of silver (I)
complexes with L1 and L2 was inferred from the chemical shift changes of the proton signals.
Also, VT '"H NMR measurements of the complexes showed the splitting of some proton signals,
suggesting the existence of multiple isomers.
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Fig. 2 Structures of L1 and L2.
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