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Abstract:
ABSTRACT With the increasing importance of asymmetric transition metal catalysis using scalemic
(non-racemic) phosphine ligands in organic synthesis, there has been an increase in demand for
enantiomerically pure phosphine ligands with phosphorus centered chirality (P-chiral). However, due
to the difficulty of preparation of P-chiral phosphine ligands, there are a limited number of general
methods for their synthesis. Three efficient methods for the preparation of P-chiral phosphine-borane
ligand precursors were developed that take advantage of the high nucleophilicity and stereointegrity of
lithiated scalemic P-chiral secondary phosphine-boranes. The first method involves the reductive
elimination of enantiomerically pure P-chiral secondary phosphine-boranes from esters derived from
asymmetric deprotonation of aryldimethylphosphine-boranes. The second method, involves preparing
scalemic P-chiral phosphine-borane ligand precursors directly from enantiomerically pure secondary
phosphine-borane surrogates via a novel nucleophilic vinyl ipso substitution reaction. The final
approach is an unprecedented- direct synthesis of P-chiral phosphine-boranes via dynamic
thermodynamic resolution of lithiated tert-butylphenylphosphine-borane with (-)-sparteine. The three
approaches are among the most efficient known methods for the preparation of enantiomerically pure
P-chiral phosphine-borane ligand precursors and are well suited for rapid ligand screening in
asymmetric transition metal catalysis.
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