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The methodologies for the transformation of organic molecules based on selective activation of particular
functionality are widely investigated in the field of organic chemistry.

Firstly, I have realized a new method for the generation of alkyl radical species, that is, Cobalt-salen
complex-catalyzed oxidative generation of alkyl radical species from aldehydes for the preparation of
hydroperoxides via deformylation reaction for the first time. It was found that when an aldehyde was treated
with 4 equivalent of 35% aqueous hydrogen peroxide as an oxidant in the presence of a catalytic amount of
cobalt-salen complex in acetonitrile at -20 °C, deformylated hydroperoxide was obtained in good yield.
Various functionalized aldehydes were employable for this reaction to afford corresponding hydroperoxides in
reasonable yield.

Next several experiments were carried out to support the reaction mechanism. Proton-NMR observation of
the oxidative deformylation revealed the formation of the predicted amount of formic acid and alkyl
hydroperoxide. This result strongly indicates that the reaction proceeds via deformylation through
peroxohemiacetal intermediates. Ring-opening reaction of cyclopropyl methyl radical generated from an
aldehyde containing cycloproyl substituent and cyclization reaction of an aldehyde with alkene moiety
supported the intermediacy of an alkyl radical in this reaction.

Furthermore, I have developed a facile method for the construction of two kinds of synthetically useful fused
seven-membered ring skeletons bearing an oxygen functionality at the angular position. In this approach,
two types of bicyclo[5.4.0lundecanes with an angular oxygen functionality were selectively obtained by
appropriate choice of the vinyl ether moiety and the platinum catalysts. The reaction of
2-(buta-2-ynylcyclohexanone with vinyl ether in the presence of a catalytic amount of mono-cationic
platinum catalyst in dichloromethane at room temperature was found to provide a fused carbocycle in high
yield. When the ligand on platinum complex was small, such as dimethylphenylphosphine, the other type of
cycloaddition product was afforded as a major product in good yield. These types of cycloaddition reaction
proceeded with various substrates in good diastereoselectivity.

In conclusion, new transformation reactions via selective activation of particular functionalities are

realized. These results would afford new possibilities in the field of synthetic organic chemistry.
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