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Abstract

In this doctoral thesis, the development of novel catalytic reactions using characteristic features of
quinolinolato ligands and rhodium complexes is reported. The self-assembly of transition metal catalysts by
hydrogen bonding and its use for catalytic reactions are also studied

Homogeneous transition metal catalysts are now essential for the production of commodity chemicals.
Many unique ligands have been developed and employed to control its reactivity and selectivity. The
quinolinolato ligands are monovalent anionic bindentate ligands with one pyridine and one phenoxide
moieties, that are expected to have high electron-donating ability. Their transition metal complexes have been
reported for various purposes, such as pharmaceuticals and organic EL devices. However, limited examples
can be found using them as catalysts in organic synthesis. A reaction of electron-rich rhodium complexes
with terminal acetylenes is prone to afford rhodium-vinylidene complexes. I initiated studies concerming the
development of novel catalytic reactions using rhodium complexes bearing an electron-donating
quinolinolato ligand, which appeared to be suitable for generating vinylidene complexes. On the basis of this
hypothesis, 1 explored several reactions and succeeded in development of anfi-Markovnikov
hydroalkoxylation of terminal acetylenes giving enol ethers by using quinolinolato rhodium catalysts.
Various terminal acetylenes and alcohols can be used for this reaction with high stereoselectivity.
Intramolecular version of this hydroalkoxylation also proceeded.

The assembly of transition metal catalysts is an attractive research area because these catalysts show
some characteristic reactivity different from their monomers. Barbituric acid (BA) and
2 4,6-triaminopyrimidine (TAP) can control their solubility by introducing substituents without affecting their
multiple hydrogen bonding sites. To observe self-assembling behavior in solution, quinolinolato rhodium
complexes having BA moiety on its ligand and TAP derivatives are designed and prepared. It was revealed
that these molecules are self-assembled by hydrogen bonding in at least 2:2 fashion in 1,2-dichloroethane.
Catalytic reactions using this phenomenon have also been studied.
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