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A Convenient Synthesis of Pelletierine (2-Piperidylpro-
panone)

James Quick* Richard OTERSON

Department of Chemistry, Northeastern University, Boston, Mas-
sachusetts 02115, US.A.

The alkaloid pelletierine (4)' was first isolated from the
bark of the pomegranate tree (Punica granatum L.)*. Later
it was shown to be a biosynthetic precursor of alkaloids
in a variety of plant families (c.g. Lycopodium and Lythra-
ceae)’. Pelleticrine is also of great value in the synthesis
of the Lythraceae alkaloids. Every successful synthesis of
members of this class of alkaloids has utilized 4 as the
starting material®,

There are available several procedures for the preparation
of 4. However, these require the use of either relatively
expensive reagents and catalysts or difficultly accessible
materials. Commonly, a metallopicoline is acylated and the
pyridine ring reduced®. The best of these procedures requires
four distinct steps and produces 4 in about 40% yield®.

Other routes to 4 utilize the condensation of piperideine
(3)and a keto acid®. Although this condensation gives moder-
ate yields of 4, the lack of an efficient synthesis of 3 has
not made this an attractive method of preparing 4. Piperi-
deine (3) is generally prepared from N-chloropiperidine (2)
and isolated as a crystalline trimer. There are three known
forms of this trimer of which, one, the alpha form, is readily
reversible to 37. It is difficult to obtain a-tripiperideine repro-
ducibly.

In order to avoid this difficulty, we have adopted Rapoport’s
procedure for the preparation of an ethanol-ether solution
of 3°. This solution of 3 may be added directly to a sodium
acetoacetate solution. The resulting condensation yields pel-
letierine (4) after decarboxylation. This method results in
40-50% yields of 4 in three steps without the isolation
of any intermediates.
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This procedure provides a rapid, simple, and inexpensive
route to the valuable intermediate pelletierine. The method
should also be applicable to the syntheses of homologs
of 4.

Preparation of Pelletierine (4 2-Piperidylpropanonc):

To a rapidly stirred suspension ol N-chlorosuccinimide (23.6 £
0.18 mol) in cther (500 ml) was added piperidine (15 8.6 g, 0.10
wol). After one hour the mixture was filtered and the filtrate
washed twice with water {200 ml) and once with aqueous sodium
chloride (100 mb) and dried {MgSQ,). This ether solution of N-
chloropiperidine (2) was concentrated to 75 ml and added dropwise
over a period of | h 1o a stirred solution of potassium hydrexide
{5.62 g, 0.10 mol) in absolute cthanol (50 ml). During the addition,
the cthanol solution was maintained at 5° by cooling with an
ice bath. Following the addition, the mixture was stirred at room
temperature for 14 h {shorter times may be utilized) and then
filtered. The filtrate, containing piperideine (3), was added to
an aqueous solution of sodium acetoacetate prepared by heating
an agueous solution of ethyl acetoacetate (13.0 g, 0.10 mol) and
sodium hydroxide (6.0 g, 0.15 mal} in water (200 ml) at 50°
for 4 h. This mixture was refluxed for 4 h. After cooling, the
ether and much of the ethanol were removed by concentration
in vacuo. The resulting aqueous solution was extracted three
times with dichloromethane (200 ml), the combined extracts dried
(Na2SO4). and concentrated to give 13.6 g of a reddish-brown
oil. Vacuum distillation afforded pelleticrine (4); yield: 592 ¢
{42 %) b.p. 54°/3 torr (Lit.”: b.p. 86°/10 torr).

LR. (film): v=2932, 2855, 1713 em ™.

TH-N.M.R.(CDCl,): 0=0.7-1.9 (m, 6H), 2,15 (s, 31), 2.53 (broad
d, 2H), 2.5-3.3 ppm (m, 4H).

Picrate: m.p. 147.5° (Lit.”: m.p. 147--148°).
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! 2-Piperidylpropanone (4) is known as pelletierine and isopelte-
tierine. Pelletierine is the preferred name (See ref. 3).
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