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Research Interests

Throughout the research carriers, extensive efforts have been devoted to the elucidation of
coordination behavior of sulfur- or selenium-containing ligands toward various transition
metal ions and their reactivities after coordination to a metal center. Current research interest
is directed toward the rational, stepwise creation of heterometallic polynuclear and
supramolecular complexes that show unique chiral structures and properties by utilizing
simple organic ligands. For this purpose, a variety of metal complexes with octahedral,
square-planar, or linear geometry have been synthesized from thiol-containing amino acids,
and their functionality as chiral multidentate metalloligands have been investigated.
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The design and creation of metal-containing molecular aggregates have attracted
increasing attention not only in the field of coordination chemistry but also in supramolecular
chemistry. This is because of their fascinating structures and properties that are not expected
for individual molecules. The most common approach to create molecular aggregates of this
class is the one-step assembly of multidentate organic ligands having specific metal-binding
sites in combination with transition metal ions. However, this approach often encounters
difficulty in the rational creation of heterometallic systems, as well as difficulty in the control
and modification of their overall structures. An alternative approach that could overcome
these difficulties is the use of metal complexes bearing several donor groups, which act as a
metalloligand to a variety of metal ions. Thus, we have been investigating the metal-binding
ability of chiral metal complexes derived from chelating thiolate ligands, such as 2-
aminoethanethiolate, L-cysteinate, and D-penicillaminate (D-pen).

Recently, we found that the D-penicillaminato gold(I) complex, [Au(D-pen-S),]*", acts as
a functional metalloligand toward transition metal ions that prefer to take octahedral, square-
planar, or linear geometry, leading to the formation of heterometallic polynuclear and
supramolecular species that show unique structures and properties.' In this complex, two D-
pen ligands coordinate to a linear Au' center only through thiolato groups, thus leaving two
amine and two carboxylate groups as potential binding sites for additional metal ions, besides
two coordinated thiolato groups. Here we present this gold(I) metalloligand system, focusing
on how a variety of chiral metalloaggregates can be constructed and how their structures and
properties are controlled by the nature of reacting metal ions, as well as the reaction
conditions employed. Another metalloligand system will also be presented.
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