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Halogen atoms (F, Cl, Br, and I) are very attractive as active centers of organocatalysts.  In particular, iodine is suitable as an alternative source of soft metals.  Our focus is the development of halogen catalysts directed toward greener synthetic organic chemistry.
For example, N-iodosuccinimide (NIS, 1) works as a soft Lewis acid catalyst through halogen bonding.1  In contrast, succinimide works as a hard Brønsted acid catalyst though hydrogen bonding.  The difference of these acid catalysts is very interesting from the point of view of the HSAB rule.
Quaternary ammonium iodides are easily oxidized to the corresponding hypoiodites in the presence of oxidants such as hydrogen peroxide and tert-butyl hydroperoxides.  Chiral quaternary ammonium hypoiodite 2 works as a highly effective catalyst for the enantioselective oxidative cyclizations.2
Iodobenzenes are easily oxidized to iodosobenzenes in the presence of m-chloroperoxybenzoic acid (mCPBA).  Chiral iodosobenzene 3 works as a highly effective catalyst for the enantioselective dearomatization of 3-(2-hydroxyaryl)propanoic acids.3
2-Iodobenzenesulfonic acid is easily oxidized to 2-iodoxybenzenesulfonic acid (IBS, 4) in the presence of Oxone.  IBS 4 works as a catalyst for the oxidation of alcohols and phenols.4
Here we report several stereoselective reactions induced by new halogen catalysts.
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