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Abstract

This dissertation presents the synthesis and characterization of a variety of neutral and
cationic complexes featuring Group 13-15 element centres stabilized by N-, P-, and O-
based donors. Unique aluminum and gallium cationic complexes are obtained from
equimolar reactions of the metal halide with the chelating alkyl phosphine dmpe.
However, using the analogous amine donor tmeda, netural adducts are preferred for
aluminum as well as for GaCls, while cations are obtained for GaBrs and Gals. New
cations of Ge(ll) and Sn(ll) were also discovered, featuring the coordination of either
bipyridine ligands or dmpe. Utilizing bipyridine led to the expected mono and dicationic
chelate complexes, however, using dmpe led to the formation of unprecedented
tetracationic molecules. The reactivities of the bipyridine complexes were investigated
with a variety of substrates which showcased their Lewis acidity as well as their ability
to be oxidized. Finally, a new series of high oxidation-state main group cations have
been synthesized using a variety of ligands. The ligand choice was found to be an
important role in compound isolation as ligand degradation occurred for some of the

compounds due to their high electrophilicity. Additionally, the Lewis acidity of some of

the complexes leads to interesting reaction chemistry including sp® C-H activation.

Overall, the results presented herein represent new coordination chemistry for the
main group elements and opens the door towards new reactivity pathways including

small molecule activation and catalysis.




