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Recently, the development of multinculear complexes has been the subject of intense research activity because
they often exhibit unique properties such as high performance catalyst that cannot be displayed by mononuclear
complexes. In this line, we studied the development of multinuclear complexes directed toward activation of various
small molecules using calixarene, which is cyclic oligomer of phenols, as multidentate ligand.

We have already reported that syn and anti dinuclear titanium complexes, which were prepared by the reaction of
thiacalixarene (TCA) with TiCl, followed by purification, could act as high performance catalyst. Furthermore, in
this study, it was found that anti titanium complex could act the catalyst for cycloisomerization of 1,6-diene
derivatives.

It is generally difficult to prepare a specific complex by the treatment of calix-type ligand with metal salt.
Moreover, it is often the case that one cannot even predict how many and what kind of complexes will be formed in
such a reaction. On the other hand, sulfinylcalixarene (1), in which -S- function is oxidized to -SO- function, has
four stereoisomers originating from the arrangement of the four sulfinyl functions. We reasoned that the direction of
the sulfinyl moieties should be utilized for controlling the stereostructure of their multinuclear metal complexes. In
the first application of this strategy, we succeeded in the facile and stereoselective preparation of syn and anti
dinuclear boron complexes by using proper isomers of 1 as ligand.

Furthermore, in order to develop new multidentate ligand for construction polynuclear metal complexes having
the potential for activation of small organic molecules, the design and synthesis of bisthiacalixarene by connecting
two thiacalixarenes with proper linker was achieved and their complexation ability toward metal ions was studied.




