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Iodine element is an abundant resource in Japan. Since our report of reliable catalytic oxidation
process in 2005, iodine has been widely accepted as a new and environmental ly friendly catalyst found
in 21t century. Aiming at acquiring comprehensive solution for the problems of the original iodine
oxidation process, we have utilized in this rearch our developled bridge-type hypervalent iodine
reagent as catalyst and improved the atom efficiency and cost of the reactions by means of further
molecular design of the catalyst. As a result, we have clarified effect of iodine accumulation as a
new strategy for controlling the reactivity of the hypervalent iodine bonding, and the development
of the new catalyst for highly efficient reactions as well as first asymmetric transformation using
chiral hypervalent iodine compound has been considerably advanced in combination with space control
based on design of the catalyst carbon backbone.

For instance, our multiple-iodine catalyst has a dramatic effect for keeping the active species during
the reactions owing to the specific bridged structure, and has become a useful catalyst showing higher
reactivity compared to other iodine compounds, while simple iodobenzene caused deactivation of the
catalyst during the hypervalent iodine catalytic cycle. Based on our developed reaction conditions
we have succeeded in developing several environmantally friendly calalytic oxidation processes using
a greenoxidant, /. e., peracetic acid, by effectively generating the iodine catalyst /ns/tu Utilizing
the axial chirality of the catalyst, we have realized assymetric oxidation of phenols with refinement
of the catalyst structure. The phenolic oxidaions using this iodine catalyst are the very important
reactions not only in the synthetic chemistry but also in the biosynthetic pathway, and accordingly
the obtained quinones, quinols, and cyclohexadienones have found useful applications as core structures
and precursors of some biologically active natural products




