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ABSTRACT

The conjugate addition of methyl (S)-(2-piperidyl)acetate (3) to 2-(3,4-dimethoxyphenyl)-1-(p-toluenesulfonyl)ethyne (4), followed by LDA-promoted
intramolecular acylation, stereoselective reduction, and desulfonylation, afforded (−)-lasubine II.

Unsaturated sulfones have proven to be versatile synthetic
reagents.1 For example, the activating effects of the sulfone
moiety enable these compounds to undergo conjugate ad-
ditions, cycloadditions, and deprotonation and alkylation of
the correspondingR-anions. Moreover, the sulfone group can
be removed at the end of a synthetic sequence by a variety
of reductive, alkylative, or oxidative methods.2 We recently
reported the synthesis of various types of nitrogen hetero-
cycles by conjugate additions of cyclic or acyclic secondary
amines bearingâ- or γ-chloro substituents to acetylenic
sulfones, followed by intramolecular alkylation3 (Scheme 1).
This methodology has been successfully applied to the

enantioselective total synthesis of several dendrobatid alka-
loids, including indolizidines (-)-167B, (-)-209D, (-)-
209B, and (-)-207A.3b The decahydroquinoline (-)-
pumiliotoxin C was obtained by a similar cyclization
employing an exocyclic primary amine as the nucleophile,
followed by intramolecular acylation of the resulting enamine
(Scheme 1).4 We now report a new variation of this protocol
that provides a concise synthesis of the quinolizidine alkaloid
(-)-lasubine II (1). Both 1 and several other quinolizidine
alkaloids,5 including (-)-lasubine I (the 10-epi derivative
of 1), and their respective 3,4-dimethoxycinnamate esters
(+)-subcosine II and I have been isolated from plants of the
Lythraceaefamily.6 Whereas numerous racemic syntheses* To whom correspondence should be addressed. Tel.: (403) 220-6256.
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of these and related compounds have been reported, only a
few enantioselective syntheses have appeared.7

Our approach to1 is illustrated retrosynthetically in
Scheme 2, where enaminone2 serves as a key intermediate

and is in turn prepared by the conjugate addition and
intramolecular acylation of the piperidine3 with acetylenic
sulfone4. The pure (S)-enantiomer of3 was obtained by a
minor variation of the method of Chung et al.,8 and the

acetylenic sulfone4 was prepared by photoinitiated free-
radical selenosulfonation9 of the known acetylene510 with
Se-phenylp-tolueneselenosulfonate (6),11 followed by sele-
noxide elimination of the resulting adduct7 (Scheme 3).

The synthesis of1 is summarized in Scheme 4. The
conjugate addition of amino ester (S)-3 to acetylenic sulfone

4 was effected by refluxing in methanol for 4 h. The crude
product was added in THF solution to 2.3 equiv of LDA in
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THF at-78 °C, and the reaction was quenched after 1 min
by filtration through alumina to afford enaminone2 in 53%
overall yield. The ring closure presumably involves intra-
molecular acylation of a sulfone-stabilized vinyl carbanion,
in contrast to the enamine acylation employed in our earlier
synthesis of pumiliotoxin C4 (see Scheme 1), since in the
present case a secondary amine was employed in the initial
addition step instead of a primary amine. This is noteworthy
because deprotonation of the vinyl sulfone, as required for
ring closure, occurred preferentially over enolate formation
from the ester moiety. It also suggests that acylations of
carbanions derived from other vinyl sulfones may prove more
generally useful in future synthetic applications.12

Treatment of2 with sodium borohydride resulted in
reduction of both the enamine and ketone moiety, affording

a mixture of diastereomers, including bothR- andâ-epimers
of the corresponding alcohol. Other reduction methods,
including the use of sodium cyanoborohydride, various
boranes, and catalytic hydrogenation, proved less chemo-
and/or stereoselective or failed to achieve the desired
transformation. The unseparated mixture from the sodium
borohydride reduction was therefore subjected to Swern
oxidation and desulfonylation with lithium in liquid ammonia
to afford the easily separable ketones8a and8b in overall
yields of 58% and 8%, respectively, from2. Finally, the
stereoselective reduction of ketone8a to 1 was achieved with
L-Selectride, in a variation of a literature procedure.7a Thus,
the method depicted in Scheme 4 provides a concise and
stereoselective synthesis of the quinolizidine alkaloid (-)-
lasubine II (1). Since1 has been previously converted into
(+)-subcosine II,7a this method also represents a formal
synthesis of the latter product.
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