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Advances in Catalytic Wittig-Type Reactions based on P(III)/P(V) Redox Cycling
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PURPOSE OF THE ABSTRACT
Numerous organic transformations are based on phosphorus reagents. For instance, in the Wittig reaction which
is probably the most recognized method for the chemo- and regioselective olefination of carbonyl groups
phosphorus ylids are employed. In this reaction stoichiometric amounts of phosphane oxide are formed as
by-products, which often significantly hamper the product purification. Recently, progress in the development of
transformations based on PIII/PV redox cycling e.g. catalytic Wittig reactions has been made.[1] In this respect,
we developed catalytic Wittig reactions[2] based on commercially available phosphanes and ?oxides, a
microwave-assisted variant of this method[3] as well as the first example of an enantioselective catalytic Wittig
reaction.[4] Herein, we present our studies on the development of base-free catalytic variant of the Wittig
reaction.[5] The addition of simple Brønsted acids as co-catalysts for the in situ reduction of the formed
phosphane oxide significantly facilitates the conversion.[6] This allows performing the reactions under milder
conditions and with higher efficiency. Based on these findings we developed an intramolecular variant of the
base-free catalytic Wittig reaction using a phospholene oxide as pre-catalyst which gives facile access to
benzoxepinones derivatives.[7]
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FIGURE 1
Selected transformations based on  P(III)/P(V) redox
cycling
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