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Abstract

This thesis deals with secondary interactions in asymmetric catalysis and their
impact on the outcome of catalytic reactions.

The first part revolves around the metal-catalyzed asymmetric allylic
alkylation reaction and how interactions within the catalyst affect the
stereochemistry. An OH–Pd hydrogen bond in Pd(0)–π-olefin complexes of
hydroxy-containing oxazoline ligands was identified by density functional
theory computations and helped to rationalize the contrasting results obtained
employing hydroxy- and methoxy-containing ligands in the catalytic reaction.
This type of hydrogen bond was further studied in phenanthroline metal
complexes. As expected for a hydrogen bond, the strength of the bond was
found to increase with increased electron density at the metal and with
increased acidity of the hydroxy protons.

The second part deals with the use of hydroxy- and methoxy-containing
phosphinooxazoline ligands in the rhodium- and iridium-catalyzed asymmetric
hydrosilylation reaction. The enantioselectivities obtained were profoundly
enhanced upon the addition of silver salts. This phenomenon was explained by
an oxygen–metal coordination in the catalytic complexes, which was confirmed
by NMR studies of an iridium complex. Interestingly, the rhodium and iridium
catalysts nearly serve as pseudo-enantiomers giving products with different
absolute configurations.

The final part deals with ditopic pyridinobisoxazoline ligands and the
application of their metal complexes in asymmetric cyanation reactions. Upon
complexation, these ligands provide catalysts with both Lewis acidic and Lewis
basic sites, capable of activating both the substrate and the cyanation reagent.
Lanthanide and aluminum complexes of these ligands were found to catalyze
the addition of the fairly unreactive cyanation reagents ethyl cyanoformate and
acetyl cyanide to benzaldehyde, whereas complexes of ligands lacking the Lewis
basic coordination sites failed to do so.
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