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Abstract

The thesis describes the realization of an asymmetric [2,3]-sigmatropic
rearrangement of achiral allylic amines. It is divided into two parts; the first
part deals with the development of a Lewis acid-mediated [2,3]-sigmatropic
rearrangement and the second the asymmetric version thereof. Quaternization
of an #-amino amide with various Lewis acids established BBr3 and BF3
to be the most appropriate ones. Various allylic amines were subsequently
rearranged into the corresponding homoallylic amines in good to excellent syn-
diastereoselectivities, revealing the endo-transition state to be the preferred
pathway. The structures of the intermediate Lewis acid-amine complexes were
confirmed by NMR spectroscopy studies and DFT calculations.

Based on this investigation a chiral diazaborolidine was chosen as
Lewis acid and was shown to efficiently promote the asymmetric [2,3]-
sigmatropic rearrangement furnishing homoallylic amines in good yields and
excellent enantiomeric excesses. In contrast to the achiral rearrangement
mediated by BBr3 and BF3, the asymmetric version gave the opposite major
diastereomer, revealing a preference for the exo-transition state in the
asymmetric rearrangement. To account for the observed selectivities, a kinetic
and thermodynamic pathway was presented. On the basis of a deuterium
exchange experiment on a rearranged Lewis acid-amine complex and an NMR
spectroscopic investigation, the kinetic pathway was shown to be favored.
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