Thesis Summary

Intramolecular Hydrofunctionalization Reactions of Alkenyl Amines Catalyzed by Disulfonimides
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Nitrogen-atom containing heterocycles are the structural cores of enormous drugs and biologically
active natural products’. Among the various approaches to the synthesis of chiral nitrogen-containing
heterocycles, the hydroamination reaction of alkenyl amines catalyzed by Brgnsted acids or Lewis acids
has recently emerged as a particularly efficient method. There have been many reports on asymmetric
hydroamination reactions using metal Lewis acids as catalysts. The use of Brgnsted acids has been less
studied because Brgnsted acids are not sufficiently acidic to activate the olefin moiety. On the other hand,
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The computational study on DSI-catalyzed asymmetric hydroamination was also performed to
understand the mechanism of the hydroamination and the origin of stereoselectivity (Figure 2). The Gibbs
energy profile in toluene showed that DSI was activated by dual hydrogen bonding from thiourea moiety,
and the reaction proceeded through a stepwise mechanism, in which the protonation of olefin was a rate-
determining step. The structure TSs, which generated the hydroamination product with the (S)-
configuration, was energetically favored.

In conclusion, a new strong Brgnsted acid DSATf has been developed. The computational
prediction of pK. value of DSATf categorized it as a strong Brensted acid. DSATf catalyzed
hydrofunctionalizations of alkenyl amines proceeded with high efficiency, but no enantioselectivity was
observed. A cyclic DSI catalyzed asymmetric intramolecular hydroamination of alkenyl thioureas was also
examined, and a cyclic amine was obtained in good chemical yield and moderate enantioselectivity under
dilute conditions without stirring. The DFT calculation on hydroamination supported a mechanism, in which
thiourea moiety of alkenyl amines acted as a hydrogen bond donor.
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