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Mechanochemical synthesis of aryl manganese(II) reagents by ball milling (' Graduate School
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Organomanganese reagents have been used for C—C bond-forming reactions as a soft
alternative of Grignard reagents because of their high chemoselectivity. Although
organomanganese reagents are generally prepared by transmetalation from the corresponding
organolithium or organomagnesium reagents, it is difficult to synthesize functionalized
organomanganese reagents. Direct insertion of Mn(0) into organic halides has also been studied
but requires strong metal reductants for the activation of Mn metal or additives for promoting an
electron transfer process. Herein, we developed a fast and efficient generation of aryl manganese
reagents via direct insertion of Mn powder into aryl halides using ball milling without the
activation agents. This reaction was applicable to polyfluoroaryl bromides and iodides. The
selective Mn insertion was achieved in ortho-position to fluorine atom of aryl halides with
multiple reaction sites. Additionally, mechanochemically-prepared aryl manganese reagents can
react with various electrophiles in a one-pot fashion.
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