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Evaluation of the coordination and catalytic behavior of phosphine-amine ligands possessing stereogenic nitrogen atom

Keywords: P,N-ligands; pentane-2,4-diyl backbone; stereoselective coordination; asymmetric catalysis, palladium-catalyzed allylic alkylation
The application of chiral chelating heterodonor ligands plays an important role in transition metal catalyzed asymmetric synthesis. Amongst these compounds phosphine-amine (P,N) ligands are particularly interesting class due to their unique stereo-electronic properties. It is generally accepted that the enantioselectivity provided by a transition metal complex can be enhanced by the application of an optically pure ligand with stereogenic donor atom.
[image: ]
Present work focuses on the synthesis of chiral phosphine-amine ligands having stereogenic nitrogen atom.1 The coordination chemistry of the ligands was investigated by X-ray diffraction methods, spectroscopic technics and quantum chemical calculations. Moreover the ligands were tested in palladium catalyzed asymmetric allylic substitution reactions.
It was clearly proved that the coordination of the nitrogen to the transition metal center takes place stereoselectively. The stereoselectivity of the coordination, however, depends on the size of the nitrogen substituent: compounds with N-iPr and N-tBu groups coordinate with complete stereoselectivity placing the bulky N-substituents in axial position. The catalyst complexes modified by chiral P,N-ligands provided excellent activity and enantioselectivity (96% ee) in allylation reactions. The outstanding catalytic performance might be the result of the stereoselective complex formation.
1(a) Farkas, G.; Császár, Zs.; Balogh, Sz.; Tóth, I.; Bakos, J. Tetrahedron Lett. 2014, 55, 4120-4122. (b) Balogh, Sz.; Farkas, G.; Madarász, J.; Szöllősy, Á.; Kovács, J.; Darvas, F.; Ürge, L.; Bakos, J. Green Chem. 2012, 14, 1146-1151.
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