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Construction of Chiral Vanadium Oxide Nanotube Molecules
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The sheet structure of vanadium oxides(V) may be leading to a new molecule
by folding the sheet to construct a tube-type or spherical-type structures just like in a chemistry
of carbon nanotubes. We achieved the synthesis of a fluoride-incorporated tube-type-polyoxovanadate

and the tube-structures can be tuned by changing a template molecule inside the tube. When the
fluoride incorporated tubes are applied to the oxidation reaction of olefins, we successfully
isolated a series of intermediate species proposed in the catalytic cycle. The catalytic resting
state polyoxovanadate, a peroxo-polyoxovanadate, and an alkoxo-polyoxovanadate species were isolated
and fully characterized. Through the identification of chemical shifts from each complexes, we
monitored the oxidation reaction through 51V NMR and elucidated the time-course of the oxidation
reaction in terms of the concentration of each intermediate species in situ.
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