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Development of the new synthetic methodology for the preparation of unsymmetric
phosphonate (Department of Applied Chemistry, Kyusyu Institute of Technology) (ONao Takagi,

Tomoki Yamanaka, Hirokazu Simooka, Mitsuru Kitamura, Tatsuo Okauchi

Phosphonate esters are of great importance in the pharmaceutical and agrochemical
industries and synthetic organic chemistry.

In this study, we tried to develop unsymmetric phosphonate diesters using
transesterification of phosphate esters under mild conditions that we reported previously.
In this synthesis method, bis(2,2,2-trifluoroethyl) phosphonates were treated with an
alcohol in the presence of a base such as TBD or ‘BuOLi in toluene and underwent the
transesterification, giving alkoxy(2.2.2.-trifluoroethyl) phosphonates selectively.
Subsequent transesterification using another alcohol produced unsymmetric

phosphonate diesters in good yield.
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