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This thesis deals with Study on Selective Oxidation of Organic Substrates with Molecular Oxygen Catalyzed by
Iron-based Perovskite Oxides.

In chapter 1, the outline of the selective oxidation reaction processes, the synthesis, application, and problem of perovskite
oxides, and the purpose of this thesis are described.

In chapter Il, the development of catalytic system for aerobic oxidation of alkanes with molecular oxygen (O2) by
BaFeOs ; catalyst is described. BaFeOs s showed the catalytic activity for the adamantane oxidation with Oz, whereas Fe?*-
and Fe®*-containing simple iron oxides and catalyst precursors did not promote this reaction. The recovered catalyst could be
reused without significant change in the total yield and the selectivity. This reaction system was applicable to oxidation of
other hydrocarbons including various alkanes.

In chapter III, the catalytic system for oxidative C=C bond cleavage of alkenes to aldehydes and ketones with Oz by
BaFeOs-s is developed. BaFeOs-s exhibited much higher catalytic performance for oxidative C=C bond cleavage of various
aromatic alkenes to the carbonyl compounds. The aldehyde selectivity increased with an increase in Oz pressure.

In chapter IV, the iron-based perovskite catalyst system was applied to the synthesis of a-bromoketones from vinyl
bromides. The stability of Fe-containing perovskite oxides was significantly improved by changing the A site metal cation.
LaFeOs could act as an efficient and stable heterogeneous catalyst for this oxidative transformation with air under mild
conditions in sharp contrast to unstable BaFeOs s and SrFeOs catalysts.

In this thesis, it is revealed that the control of structure, valence, and stability of iron-based perovskite oxides AFeOsis an
effective catalyst design for the liquid phase oxidation reaction, and the selection of appropriate A-site elements is important
to achieve the target reactions. For difficult oxidations including activation of alkanes and alkenes, the use of alkaline-earth
metals as A-site elements was effective for the introduction of high valent iron species with strong oxidizing ability. On the
other hand, perovskite catalysts using A site as a lanthanoid was effective in improving stability and imparting oxygen
activating ability for the a-haloketone synthesis including halogen species.
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