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Six-membered nitrogen containing heterocyclic rings, as piper-
idines, constitute a framework very frequently encountered in nat-
ural products. Among them, special attention is paid to piperidines,
bearing in a-position of the nitrogen atom an hydroxyalkyl side
chain, since they are present, inter alia, in alkaloids1,2, with impor-
tant bioactivity. A number of very valuable syntheses of such scaf-
fold, particularly those associated with conhydrines,3 have been
already published but, to our knowledge, very few of them are
based on an hetero Diels–Alder strategy.4–10 In connection with
our studies on the preparation and synthetic use of functionalized
azabutadiene11 of type 3, we became interested in developing a
simple and feasible route to 6-hydroxyalkyl-piperidin-2-one syn-
thon, which may be considered the parent of a 2-hydroxylakyl pip-
eridones, thanks to a known protocol for the easy reduction of the
d-lactam functionality.12 Herein we report our new synthesis of
such scaffold and its easy elaboration to conhydrines.13–30 Our
strategic plane involved the use of an optically active azadiene of
type 3, which has been already used by our group in the build-
ing-up hetero Diels–Alder adducts.31 Reaction of 3 with dienophilic
vinylsulfone 4 gave the expected aza-Diels–Alder adducts 5 and 6
in poor yields. Since this HDA reaction must be considered of
‘normal electron demand’ we anticipated that higher yields could
be obtained using the commercially available 1,1-bis(phenylsulfo-
nyl)ethylene moiety 7 as dienophile.32 Moreover, in the light of the
conditions needed for a successful HDA reaction, we felt that the
simultaneous use of MAOS (Microwave-Assisted Organic Synthe-
ll rights reserved.
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unzio).
sis) (Scheme 1) methodology in achieving the cycloaddition reac-
tion could have a positive effect on the efficiency of the
cycloaddition reaction.33–35 As expected, the reaction of azadiene
3 with sulfone moiety 7 in toluene, under MAOS conditions, fur-
nished the expected HAD-adduct in 82% chemical yields and 50/
50 diastereomeric ratio (41% for each diastereoisomer), after flash
chromatography [SiO2/dichloromethane (DCM)/ethyl acetate 70/
30]. The stereo assignments of the substituents were demonstrated
7: R=SO2Ph

Scheme 1. Reagents and conditions: (i) LiHMDSA, TMSCl, hexane; (ii) CH3COCl,
TEA, hexane; (iii) 4 or 7, MW, toluene.
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Scheme 2. Reagents and conditions: (i) Na/Hg/MeOH; (ii) LiAlH4, THF/t-butylm-
ethyl ether.
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by the elaboration of the cyclic adducts 8 and 9 to corresponding
conhydrines 12 and 13, and comparing their chemo-physical prop-
erties including analysis of their enantiomeric purity by chiral
HPLC (chiracel column) and the optical rotation values (vide infra)
with those of well-known authentic compounds. To this aim and in
order to demonstrate the synthetic utility of our approach, herein
described, the elaboration of the HDA-adducts 8 and 9 to the cor-
responding conhydrines 12 and 13 in optically pure form was per-
formed through a simple protocol. In detail, treatment of the
intermediates 8 and 9 with sodium amalgam in methanol gave rise
to the corresponding pyridin-2-ones 10 and 11 in 77% yields.
Exhaustive reduction by LiAlH4 furnished the target compounds
12 in 68% and 13 in 74% yields, respectively (Scheme 2).30
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Supplementary data associated with this article can be found, in
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