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Advances on Asymmetric Reductive Amination with
Ammonium Salts as Amine Sources
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Abstract a-Chiral primary amine subunits are widespread structural units in a large number of pharmaceutical molecules and
are key intermediates toward the preparation of numerous amine-containing drugs. Versatile functionalizations on the NH>
group also supply a quick way to construct molecular complexity. Additionally, chiral primary amines can serve as ligands or
organocatalysts which can be applied in organic synthesis. Therefore, efficient synthetic routes toward chiral primary amines
have attracted tremendous attention. Asymmetric chemo-catalytic reactions that are capable of directly preparing chiral
primary amines remain scarce. Transition-metal-catalyzed asymmetric reductive amination (ARA), a reaction type that
transforms easily available ketones and amines into chiral amines in the presence of a chiral metal-catalyst and reductant, is
among the most straightforward methods to access chiral amines. However, studies on ARA are still limited compared to that
on imine hydrogenation, probably due to the presence of competitive ketone reduction as the side reaction. ARA using
ammonium salts as the amine sources can directly yield chiral primary amines from prochiral ketones and are thus highly
attractive and of great significance. In addition to competition with ketone reduction process, this reaction also faces some
other challenges, including: (1) NHs or the produced primary amines can coordinate to the metal center which results in
catalyst poisoning effect; (2) the coordination of amine ligand to the metal center may lead to ligand exchange that enhances
the challenge on asymmetric control; (3) the produced primary amines may undergo further alkylation process via double
reductive amination, thus providing more complicated outcome. The existing problems and challenges in ARA require urgent
development of applicable catalytic systems. Aiming to solve some challenges in the field of ARA with ammonium salts, we
have carried out systematic studies and will present the latest progress achieved from our team in this account.
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Figure 1 Drug molecules or chemical reagents bearing an a-chiral primary amine subunit
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Applications
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Scheme 8 Direct asymmetric reductive amination of a-keto acetals and its application
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Scheme 9 Direct asymmetric reductive amination of a-keto amide and its applications
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Scheme 11 Direct synthesis of chiral NH lactams via asymmetric reductive amination-cyclization cascade
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