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Development of New Reactions by Quantum Chemical Calculations: the Synthesis of
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1,2-Bis(diphenylphosphino)ethane (DPPE) is an important bidentate ligand for transition-
metal complexes which can promote various organic reactions in catalytic fashion. DPPE is
generally synthesized by Sn2 reaction of 1,2-dihaloethane with metal phosphide, or
hydrophosphination for vinylphosphine. On the other hand, the synthesis of electronically and
sterically unsymmetric DPPE derivatives (Ar';P—CH,—CH,—PAr%: Ar' # Ar?), which is
expected to control the catalytic activity by the choice of substituents on phosphine atoms, is
much more difficult and complicated rather than the synthesis of symmetric DPPE. We first
designed the facile synthesis of DPPE by artificial force induced reaction (AFIR) method-based
backward reaction path search, and, after experimental investigations, we achieved the
synthesis of unsymmetric DPPE derivatives by a three-component reaction of ethylene,
phosphine oxide, and chlorophosphine under the irradiation of LED. Furthermore, we obtained
unsymmetric DPPE ligands by the reductive treatment for obtained products.
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