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Abstract: 
Novel approaches to the design and applications of P-chiral Brønsted acids in the asymmetric 
transfer hydrogenation of quinolines will be discussed. Among the evaluated substrates, the 
asymmetric transfer hydrogenation of deactivated quinolines was investigated for the first time. 
These novel approaches were also applied in the first enantiospecific phosphonylation of 
imidazoles via a solvent-switchable, site-selective, 1,4-Pd migration/C-H activation cascade. Via the 
stereoretentive reduction of a model product, the first reported P-chiral phosphinyl imidazole 
ligand was achieved. This ligand was found to induce high enantioselectivity in an atropisomeric 
Suzuki-Miyaura cross-coupling reaction of two sterically demanding substrates. Furthermore, the 
utility of these approaches was showcased in the design and applications of novel P-chiral, 
phosphine oxide-based NHC-Au(I) catalysts in asymmetric hydroamination.  
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