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Development of the highly difficult oxidation reaction with chlorine dioxide
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Selective aerobic oxygenation of CH4 into liquid products without the
concomitant formation of C02 and CO has served as an elusive target reaction. The one-step
transformation of CH4 into methanol (CH30H) is carried out in nature using methane monooxygenases.
However, under chemical conditions, the selective oxygenation of CH4 to CH30H with molecular oxygen
(02) has been unknown because the oxidation of oxygenated products, CH30H and formic acid (HCOOH) is

much easier than that of CH4, leading to over-oxidation products such as CO and CO2. Chlorine
dioxide radical (Cl02) was found to act as an efficient oxidizing agent in the aerobic C-H
oxygenation of side-chain methyl groups of polypropylene under photoirradiation. Photochemical
oxygenation of a Bolypropylene film occurred in a perfluorohexane solution or gas phase_containing
Cl102 gas under ambient conditions (298 K, 1 atm). The oxygenated side chain mainly consists of
carboxylic acid and alcohol.
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