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Engineering, Hokkaido University, *WPI-ICReDD, Hokkaido University) OKoji Kubota'*?

In organic synthesis, external stimuli such as heat, light, and electricity have generally been
utilized to facilitate the desired organic transformations. On the other hand, the development
of force-induced organic reactions has remained unexplored. Recently, mechanochemical
synthesis using ball milling has attracted attention as a new tool to carry out organic
transformations. The advantages of mechanochemical synthesis include the avoidance of
potentially harmful organic solvents, shorter reaction times, and simpler operational handling.
Given these attractive features of mechanochemistry, ball milling has been applied to a wide
range of organic transformations including transition-metal-catalyzed reactions. However, the
development of mechanical force-driven organic reactions using ball milling has been
unexplored. In this study, by using a ball-milling technique, we succeeded in developing
conceptually new reactions induced by mechanical force, which have rarely been explored by
conventional synthetic chemists. The present study has opened up a new research field, solid-
state mechano-organic synthetic chemistry. In this lecture, our recent contributions to solid-
state organic synthesis using ball milling, with particular emphasis on new synthetic strategies
and concepts based on a solid-state reaction environment, will be highlighted and discussed.
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Figure. An overview of our achievements.
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