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Synthesis of a Germanium Complex using a Phenylenediamido Ligand and Its Redox Behavior
(Graduate School of Engineering, Osaka University) OAkira Yoneda, Mayuka Yano, Hideki
Sugimoto, Shinobu Itoh

It has been demonstrated that a combination of typical metal ions and redox-active ligands
enables development of new oxidation systems without using transition metal ions. We have
already reported that the reaction of tin(II) complexes having redox-active phenylenediamido
ligands with organic azides gives three-coordinate nitrene-bound tin(II) complexes having one-
electron oxidized diiminobenzosemiquinone ligands.

In this study, germanium(I) complexes, 1" and 1°M¢, have been synthesized using bulky
ligands with phenylenediamido backbone (Figure 1) and characterized by '"H NMR and UV-
vis spectroscopies, X-ray crystallographic analysis, and cyclic voltammetry. The crystal
structure analysis showed that the complexes have mononuclear two-coordinate germanium(II)
core structure. The cyclic voltammograms showed an irreversible oxidation wave at Ep, = 0.3
(1) and 0.1 (1°M¢) V vs. Fc/Fc¢*. Addition of a coordinating anion such as AcO~ improved the
electrochemical redox reversibility and caused a negative shift of the oxidation potential. The
reaction of 1°M¢ with silver ion (Ag") gave an oxidized complex exhibiting absorption bands
in the near infrared region (Amax = 830 nm) which could be assigned to a
diiminobenzosemiquinone radical complex. These results indicate that the germanium(Il)
complexes also exhibit a ligand-based redox reactivity. Reactions of 1" and 1°M¢ with organic
azides will be also reported.
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Figure 1. Structure of Ge(II)
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