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Innovative mechanochemical synthesis for chemical transformations of insoluble
organic compounds
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Conventional organic synthesis has been generally carried out in solution
using organic solvents. However, in principle, this method cannot handle compounds that are
insoluble in solvents. In this study, solid-state organic chemical reactions of various insoluble
substrates were investigated by utilizing a mechanochemical method using a grinding machine called a

ball mill. In this research period, the main results of this study include the development of
highly efficient cross coupling reactions using transition metal catalysts that proceed in the solid
state, the discovery of the acceleration effect of polymer addition on solid-state cross coupling
of insoluble compounds, and the development of original catalysts specialized for solid-state cross
coupling reactions. These results will contribute to further development of mechanochemical
synthesis in the future.
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The first practical mechanochemical Sonogashira protocol for polyaromatic halides
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Mechanochemistry-directed ligand design for efficient catalysis
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