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Ether bonds exhibit high strength and low reactivity, thereby limiting the range of organic synthetic reactions
involving cleavage of ether bonds. This research focused on the development of methods cleaving ether bonds
through the interaction with a singly—occupied orbital and an innovative synthetic maneuver. We discovered that
visible light irradiation in the presence of an iridium photoredox catalyst and nickel complex facilitated the cleavage
of the ether bond of di(benzhydryl)ether, resulting in the nearly quantitative formation of benzophenone and
1,1,2,2-tetraphenylethane. This outcome can be ascribed to the following mechanistic steps: (1) cleavage of the
carbon—hydrogen bond adjacent to the oxygen atom of the ether, generating a singly-occupied orbital; (2) cleavage
of the ether bond, leading to the production of benzophenone and diphenylmethyl radicals; and (3) dimerization of
the diphenylmethyl radicals, yielding 1,1,2,2—tetraphenylethane. Thus, it is evident that the desired cleavage of the
ether bond effectively takes place. Subsequently, benzyl benzhydryl ether was subjected to the identical reaction
conditions. Benzophenone and 1,1,2,2—tetraphenylethane were obtained with approximately 20% vield, respectively.
These findings indicate that while the ether bond cleavage occurred, the preceding step involving carbon—hydrogen
bond cleavage lacked site—selectivity. It is evident that addressing this selectivity issue represents a significant
challenge.




