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On the Stereochemical Course of
Asymmetric Mannich Reactions

Dieter Seebach*, Martin Schiess"!, and W. Bernd Schweizer

Abstract: In the TiCl,-mediated Mannich reaction, f-amino ketones are obtained with
diastereoselectivities of 70-95%. The configuration of the major isomer obtained from
benzaldehyde, piperidine, and cyclohexanone [2-(x-piperidinobenzyl)cyclohexanone 1] is
shown by X-ray crystallography to be unlike (u, cf. Fig.1). Thus, the trigonal centers
combine to form the C—C bond with relative topicity like (lk, 3). Possible mechanisms of
the reaction are briefly discussed.

The Mannich reaction (a), Scheme 1, is
of similar importance to organic synthesis
as the aldol addition; mechanistically, the
former is the imino analogue of the latter
reaction. Only recently, a diastereoselec-
tive Mannich reaction — with so-called
open-chain stereocontrol was disco-
vered: the TiCl,-mediated version (b)".
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Although several examples were
presented, and although it was established
by NMR spectroscopy that the major
diastereomers obtained with aromatic al-
dehydes were all of the same configuration,
no assignment could be made at that
time®™, We have now been able to deter-
mine the crystal structure of 2-(a-piperi-
dinobenzyl)cyclohexanone 1 by X-ray
analysis (see Fig.1 for a stereoview). The
aminoketone 1 is prepared from benzalde-
hyde, piperidine, and cyclohexanone by
the published procedure ™, it predominates
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