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A convenient regio- and stereoselective preparation of 1,2,5,6-tetrahydropyridines of the type 1 has been developed, starting from readily

available N-acyl-2,3-dihydro-4-pyridones 2.

The 1,2,5,6-tetrahydropyridine ring system is found in a
variety of alkaloids and pharmacologically active agénts.
Simple tetrahydropyridines are often readily prepared from
a pyridinium salt or a 4-piperidorié The synthesis of 2,6-
disubstituted derivatives with control of regio- and stereo-
chemistry is a more difficult task. Although some routes are
available?z most are not highly stereoselective or applicable
to enantioselective synthesis of either antipode.

In support of a total synthesis project in our laboratories,
we have investigated a novel route to enantiopure tetrahy-
dropyridinesl by starting from chiral dihydropyridone,
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which are readily available as both enantiomers via asym-
metric synthesis.
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The study began with racem®; prepared by addition of
isopropylmagnesium chloride to 1-((benzyloxy)carbonyl)-
4-methoxypyridinium chloride(Scheme 1). The Mukaiyama-
Michael reactiohwas chosen to introduce a methyl acetate
unit at C-6 of3. Addition of BF; etherate to a mixture &
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and O-silyl ketene acetah (CHCl,, —78 °C, 30 min)
followed by acidic workup provided an inseparable mixture
(~2/1) of diastereomers.

Piperidone5 was not an attractive tetrahydropyridine
precursor, since its formation was not very stereoselective
and regioselective introduction of the desired C-3,4 olefin
would likely be problematic. To circumvent these problems,
a removable substituent was introduced at the C-3 position
of 3. Dihydropyridone3 was treated with phenylselenenyl
chloride in ethyl acetate to produce selerfiden 97% yield.

In a similar manner, phenyl sulfidgb was obtained (98%)
from 3 and phenylsulfenyl chloride. The observed trans
stereochemistry of product§ (Ju.—3 < 1.2 Hz) was
anticipated on the basis of previous results from our (6) Comins, D. L.; LaMunyon, D. H.; Chen, X. Org. Chem1997,62,
laboratorie$. The Mukaiyama—Michael reactions &f@,b 8182 and references therein.

afforded piperidonega,b as the sole isolated products. The
indicated stereochemistry was confirmed by free-radical
reduction of7ato provide cis piperidon®a in high yield.
'The presence of the large C-3 axial substituent in dihydro-
pyridone 6 rendered the MukaiyaméaMichael reaction
completely facial selective.

With a stereospecific method for incorporation of the
desired 2,6-substituents in hand, effort was directed toward
regioselective alkene formation. Luche reduction 7t
afforded an 86% vyield of diastereome& and 9. The
corresponding reduction of sulfidé provided10 and 11

1032 Org. Lett., Vol. 1, No. 7, 1999



in similar yields. The C-4 stereochemistry of alcoh®ts11 To explore the synthetic potential of tetrahydropyridines
was tentatively assigned B NMR and confirmed by the  of the typel2, hydrolysis ofl2 was carried out to afford
following results. Alcohol8 on treatment with MsCI/TEA  acid16. Conversion to the corresponding acid chloride and
gave a quantitative yield of tetrahydropyridia. The cis subsequent reaction with benzylamine provided the amide
isomer 9 gave only the C-4 mesylate under the same 17in 86% overall yield from12?2

conditions. It has been reported that trans stereochemistry |, summary, a convenient regio- and stereoselective

is required for this type of olefin formatioh. preparation of tetrahydropyridines of the typ2 has been

To eliminate any stereochemical restriction during the developed by starting from readily availabl-acyl-2,3-
olefin formation step, a free-radical process was inveStigateddihydro-4-pyridones Although this study used ra’cemic

(Scheme 2)Irans-ﬁ-Hy_droxy sulf@elo was tr_(.aaFed W'th. starting material, the methodology can lead to enantiopure
DMAP (5%) and 3 equiv of 1,1-thiocarbonyldiimidazole in . . ; . :
products by starting with readily available nonracemic

refluxing toluene to yield the labile thiocarbamdt®&. In an dihydropyridones. Application of this chemistry to the

analogous mannegis-f-hydroxy selenided and cis-f- synthesis of natural products is underway in our laboratories
hydroxy sulfidel1 were converted to thiocarbamate$and ynihe P! y
and will be reported in due course.

15 in 95% and 93% yields, respectively. These three
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