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Abstract: A two-step method for the construction of 2,6 disubstituted piperidines from an
imine, 3-tri-n-butylstannyl-2-[(tri-n-butylstannyl)methyl] propene, and an aldehyde is described.

Recently, in the context of considering new synthetic approaches for the total synthesis of alkaloids, we
had occasion to examine the potential of the known reagent 11 as a conjunctive reagent for the synthesis of
functionalized piperidines, a structural element common to many alkaloids of biological significance. The bis-
stannane 1 is readily prepared in 70% yield from commercially available 1-chloro-(2-chloromethyl) propene by
reaction with tri-n-butylstannyllithium and its reactivity with certain electrophiles has already been established.
Due to the double activation provided by the presence of two allylic stannyl substituents, 1 is considerably more
reactive towards electrophiles than are simple allylstannanes, and the difference in reactivity between 1and the
monostannyl intermediate which results from reaction of 1 with an electrophile has been demonstmted by Uenot
(note eq 1). Thus, the bis-stannane 1 reacts with aldehydes under thermal conditions at consndera.bly lower
temperatures than does, e.g. allyltri-a-butylstannane; hence, the remaining allylstannane moiety is stable to the
reaction conditions. . Introduction of a second aldehyde and an appropriate Lewis acid then leads to the

production of bis-homoallylic alcohols 3. ~
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We envisioned that the differential reactivity exhibited between 1 and the monostannane resulting upon
initial reaction with an electrophile might be exploited to good advantage for the synthesis of piperidines.
Specifically, we expected that complexation of an imine with TiCls, followed by introduction of 1, should
afford intermediate 4, 3 from which introduction of a second aldehyde could: yield a new imminium ion species
(5). Subsequent cyclization would yield substituted piperidine 6 (note Scheme I).
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Unfortunately, all attempts to reduce this scheme to practice have, thus far, failed. Although the initial
addition of bis-stannane 1 to a variety of aldimines proved successful with a number of Lewis acids, in no case
did the introduction of a second aldehyde (with or without additional Lewis acid) lead to the desired piperidines:
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either no reaction occurred or the products were amino alcohols derived from reaction of the allylstannane
moiety in intermediates 4 with the second aldehyde.# A specific example is shown in equation 2 below.
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These amino alcohols could subsequently be cyclized under Mitsunobu conditions as reported by Bernotas5 to
yield the desired piperidines; however, these were obtained as mixtures of cis and trans isomers (as would be
expected), a feature which clearly detracts from the synthetic utility of the method. Results obtained according

to the general experimental protocols providedS are summarized in the table below.78
Table. Reaction of 1 With Benzaldimines and Aldehydes Followed by Mitsunobu Cyclization

Entry Ry Ry %yield 82 %yield (6)2
A Bn Ph 55 68
B Bn Et 47 60
C Bn ipy 74 60
D ipr Ph 50 57
E ipr Et 54 45
3 Isolated yields after flash chromasography.
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