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New methodology for construction of highly functionalized organic molecules is important in the development
of biologically significant compounds. In the current study, diversity-oriented synthesis of such complex
molecules is examined by an “advanced desymmetrization”, in which the conventional desymmetrization of
meso-compounds is integrated in a tandem reaction for constructing multiple stereogenic centers. The
“advanced desymmetrization” was applied to the catalytic asymmetric synthesis of a potent anti-cancer reagent
of“Nutlin-3”, and was extensively utilized for the preparation of a library for exploring of the lead
compounds for promoting the medicinal chemistry.

Toward the efficient synthesis of Nutlin-3, the desymmetrization of readily obtaibnale imidazoline,
prepared from meso-diphenylethylenediamine, was examined. Although the isocyanate wasn't usable in
the desymmetrization reaction, the asymmetric benzoylation and the alkylation using nitroalkenes were
effectively promoted by the originally developed imidazoline-aminophenol-Ni catalyst and
bis(imidazolidine)pyridine-Cu catalyst to provide the enantiomerically enriched Nutlin-3 relating
compopunds.

Furthermore, using a substrate having the plural nitroalkene functionalities in one molecule, dual
Friedel-Crafts type reaction of indoles are smoothly catalyzed by our catalyst to give the highly optically
active compound in meso-trick manner. Among the newly prepared optically active compounds, some
unique desymmetrical bisindoles showed a Whnt-signaling inhibitory activity as a potent anti-cancer agent.




