N-heterocyclic Phosphines and Phosphenium Complexes: Phosphorus Compounds with interesting new Reactivity
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N-heterocyclic phosphines (NHPs) I behave, unlike other secondary phosphines, not as weak acids but as molecular hydrides. As a consequence, they display reaction patterns that are unprecedented for phosphines and promote new uses of phosphorus compounds in synthetic chemistry. In this contribution, the reasons for the peculiar chemical properties of NHPs will be discussed, and some fundamental examples of the application of phosphenium hydrides in synthesis will be presented. 
A particular focus in this respect will be given to the use of NHPs I as precursors for complexes II, which combine an N-heterocyclic phosphenium unit and a transition metal fragment. The formation of these complexes via "non-oxidative" addition of P–H bonds and pathways for mutual interconversion between phosphenium complexes II and NHP complexes III will be discussed. The latter provide an entry point to unprecedented and potentially synthetically useful reaction modes of phosphine and phosphenium complexes. Examples to be presented include a catalytic dehydroge​nation of the hydrogen storage material ammonia borane, H3NBH3, a highly selective PC bond activation reaction, and the generation of first examples of phosphorus analogues of abnormal or mesoionic carbene ligands, respectively. 
[image: image1.png]R R R

N, N, N, H
[ P-H [ P=[M] [ P_

N N N [M]

R R R




