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This research project focused on the creation of new sol id state materials based onmetal clusters covered
by amino acid derivatives with the aim of developing new solid-state ionics available for multivalent
ions. In this project, we employed D- or L-N,N -ethylenebis(penicillamine) (D- or L-ebp),
N-methyl-L-cysteine (L-nmc), and D-penicillamine (D-pen) as the amino acid derivatives. Firstly, two
new octahedral metal complexes with ebp ligands, Na[Co(L-ebp)] and Na[In(D-ebp)] were prepared by
reacting ebp with cobalt(III) or indium(III) ion in basic solution (ebp =
N, N -ethylenebispenicillamine). It was found that the reactions of Na[Co(ebp)] with cadmium ion gave
macrocyclic heterometallic complexes dependent on the chirality of the ebp complex. A similar
cobalt(I1I) complex with L-nmc (Na[Co(L-nmc)2]) readily reacted with [Au2 (dppe)Cl2], which gave a
cyclic hexanuclear complex, [Co2Au4 (dppe)2 (L-nmc)4]2+. However, the crystallization of the complex
with inorganic anions resulted in the auto-reduction of cobalt center, forming a mixed valence
cobalt(I1/I11) complexes. Finally, we found that a mixture of [Rh(2-aminothanethiolato)3], Ag+ and
D-pen induced the desulfurization of D-pen to give a unique silver—sulfide nanocluster covered by
octahedral rhodium(III) units




