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Alkylation of 1-Methyl-2-piperidones!
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The alkylation of 1-methyl- and 1,3-dimethyl-2-piperidone is reported in good yield.
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L’alkylation de la méthyl-1 et de la diméthyl-1,3-pipéridone est rapportée avec un excellent

rendement.

In the course of our investigation which led to
the development of a new stereoelectronic theory
for the hydrolysis of amides! it was necessary to
prepare N-dialkylated imidate salts. Some of
those salts can be easily produced from the
appropriate 3-alkyl-1-methyl-2-piperidones. The
direct alkylation of 1-methyl-2-piperidones was
therefore considered. -

The a-alkylation of 1-methyl-2-pyrrolidone (3)
and of N,N-dialkylamides (4) has been reported
but the yields were moderate.” This is presumably
due to the base used (NaNH,) to produce the
enolate salt of the amide function because when
n-butyl lithium was used to generate the dilithio-
amide of secondary amide, high yield of a-alkyl-
ated secondary amides was obtained (6).

We would like to report the optimum experi-
mental conditions that we have found for the
alkylation reaction of N-methyl six-membered
lactams.?

We have found that 1-methyl-2-piperidone (1)
can be converted into 2 or 3 in high yield with
the proper alkyl iodide. The lithium enolate of 1
was generated with lithium dimethylamide in
benzene. A slight excess of the base and alkyl-
ating agent ensured complete alkylation. There
were no detectable amounts of O-alkylated or
bis-alkylated products. 1,3-Dimethyl-2-piperi-

1References 1 and 2 and unpublished work by D. R.
Patterson, this laboratory, 1974.

2For alkylation of amides having another stabilizing
-group in o-position, see ref. 5.

3Reaction of the lithium enolate salt of 1-methyl-2-
piperidone has been reported during the course of this
work (7); a-alkylation of B-lactams is known (8); for an
example of a-alkylation of an a-alkyl-N-substituted lac-
tam, see ref. 9.

H R
TT (o] T‘II (8]
CH; CH;
I R=H 4 R=CH,
2 R=CH, 5 R=C,H;
3 R=C,H;

done (2) could be further alkylated to give the
bis-a-alkylated products 4 and 5 in excellent
yield. Consequently, this method provides a con-
venient route to a-disubstituted-N-alkyl lactams.

We would like to point out that a-alkylation
of an amide function has a great potential in
organic synthesis. Generation of the lithium
enolate with appropriate base seems easy. No
side reactions occur presumably because the
amide function does not react with its lithium
enolate during its formation. Also, O-alkylation
of the lithium enolate does not occur in normal
conditions. The amide function is a versatile and
fairly chemically stable functional group which
is at the oxidation level of an acid. Still, it can
be easily converted to the corresponding amine,
acid, ester, and aldehyde function (10).

Experimental

The i.r. spectra were taken on a Perkin-Elmer 257
spectrophotometer; proton n.m.r. spectra were recorded
on a Varian A-60 spectrometer. The chemical shifts are
reported in §-values relative to tetramethylsilane as in-
ternal standard. The vapor phase chromatographic (v.p.c.)
analysis was done on a Varian aerograph model 90-P.
Mass spectra were taken on a Hitachi-Perkin-Elmer
RMU-6 mass spectrometer. Microanalyses were carried
out by Mr. J. Tamas, Laboratoire de microanalyse,
Université de Sherbrooke.
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Reagents

The alkyl iodides were washed with aqueous sodium
thiosulfate, dried over anhydrous calcium chloride, and
distilled. N-Butyl lithium in hexane (2.2 M) supplied by
Alpha Products was used in all experiments. Benzene was
dried over sodium hydride and distilled. 1-Methyl-2-
piperidone (Chemical Procurement Laboratories) was
dried over molecular sieves (type 4A, Fisher Scientific)
and distilled. Dimethylamine was used as a solution in
benzene: a solution of the amine (~ 1.2 M) was prepared
by bubbling the gas for 4 h through benzene and this solu-
tion was diluted with an equal amount of benzene and the
concentration was determined by titration (11).

1,3-Dimethyl-2-piperidone (2)

A solution of dimethylamine in benzene (33 ml, 39.6
mmol) was added dropwise to a magnetically stirred cold
(ice bath) solution of n-butyl lithium in hexane (15 ml,
33 mmol) under an atmosphere of argon. The white
slushy precipitate formed was stirred (ice bath) for 0.5 h.
Addition of 1-methyl-2-piperidone (1; 3.5g, 31.5 mmol)
to this mixture gave a pale yellow homogeneous solution.
The solution was heated for 1 h at 50-60°C under
vacuum (15-20 mm) to remove excess dimethylamine.
Methyl iodide (4.68 g, 33 mmol) in benzene (10 ml) was
then added to the cold (ice bath) magnetically stirred re-
action mixture, Stirring was continued for 2 h at room
temperature. Water (10 ml) was then added and the ben-
zene layer was separated. The aqueous phase was then
extracted with dichloromethane. The combined extract
was washed with a small quantity of water and dried over
sodium sulfate. The solvent was removed by distillation
and the resulting oil was filtered through a column of
silica gel with dichloromethane to yield after removal of
the solvent, a pale yellow liquid (3.75 g). Distillation gave
1,3-dimethyl-2-piperidone (2; 3.25g, 83%) which was
shown to be pure (> 98%) by v.p.c.; b.p. 92-94 °C/5 mm
(lit. (12) b.p. 113-114 °C/18 mm); i.r.: vpmax (CHCI3) 1625
cm~!; n.m.r.: 8(CDCls) 1.25 (3H, doublet, CH;—CH),
1.52-2.2 (4H, multiplets), 2.3-2.6 (1H, multiplet), 2.98
(3H, singlet, N—CH3), and 3.2-3.5 (2H, multlplets) m.s.:
mfe 127 (M*), 112 (M+ — CH,).

1-Methyl-3-ethyl-2-piperidone (3)

The lithium enolate was generated from 1-methyl-2-
piperidone (1; 3.5g, 31.5mmol) in benzene by the
method described above. Ethyl iodide (5.14 g, 33 mmol)
in benzene (10 ml) was added dropwise. The stirring was
continued for 8 h at room temperature. Work-up as de-
scribed above gave 1-methyl-3-ethyl-2-piperidone (3; 3.7
g, 85%) which was shown to be pure (>98%) by v.p.c.;
b.p. 78-79 °C/1 mm (lit. (13) b.p. 87-90 °C/2 mm); i.r.:
Vmax (CHCl3) 1625cm~1; n.m.r.; 8(CDCl,) 0.96 (3H,
triplet, J = 6 Hz, CH,—CH,), 1.2-2.5 (7H, multiplet),
2.98 (3H, singlet, N—CH3), and 3.2-3.5 (2H, multiplet);

s.: mle 141 (M™*), 126 (M* — CH,).

1,3,3-Trimethyl-2-piperidone (4)
1,3-Dimethyl-2-piperidone (2; 2.4 g, 18.2 mmol) was
converted into its lithium enolate by lithium dimethyl-
amide in benzene prepared from n-butyl lithium (9 ml,
19.8 mmol) and dimethylamine (20 ml, 24 mmol) solu-
tions. Methyl iodide (2.85 g, 20 mmol) in benzene (10 ml)
was added to the cold reaction mixture. Stirring was then
continued for 15h at room temperature. Work-up as
described above gave 1,3,3-trimethyl-2-piperidone (4;
2.3 g, 86%) which was shown to be pure (>98%) by
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v.p.c.; b.p. 72-74°C/1 mm (lit. (12) b.p. 106-107 °C/18

mm); ir.: Vmay (CHCl3) 1620cm~1; n.m.r.: 8(CDCly)

1.21 (6H, singlet, two CHj), 1.7-2.0 (4H, multiplet),

3.00 (3H, singlet, N—CH3), and 3.2-3.5 (2H, multiplet);
s.: mfe 141 (M*), 126 (M+ — CH,).

1,3-Dimethyl-3-ethyl-2-piperidone (5)

1,3-Dimethyl-2-piperidone (2; 2.47 g, 19.5 mmol) was
converted into its lithium enolate by lithium dimethyl-
amide in benzene prepared from n-butyl lithium (10 ml,
2.2 mmol) and dimethylamine (22 ml, 26.4 mmol) solu-
tions. Ethyl iodide (3.5 g, 22 mmol) in benzene (10 ml)
was added to the cold reaction mixture. Stirring was then
continued for 24 h at room temperature. Work-up as
described above gave 1,3-dimethyl-3-ethyl-2-piperidone
(5; 2.38 g, 80%,) which was shown to be pure (>98%) by
v.p.c.; b.p. 80-82°C/20 mm; i.r.: Vmax (CHCl;3) 1620
cm~; n.m.r.: 3(CDCl;) 0.83 (3H, triplet, CH,—CH,;),
1.18 (3H, singlet, C—CH3;), 1.4-2.0 (6H, multiplet), 2.98
(3H, singlet, N—CH}3), and 3.3-3.5 (2H, multiplet); m.s.:
mje 155 (M*), 140 (M+ — CH,).

Anal. Calcd. for CoH,NO: C, 69.63; H, 11.04. Found:
C, 69.62; H, 10.81.

Support for this work by the National Research
Council of Canada, and by the Ministére de I’Education,
Ql_lébec, is gratefully acknowledged.

1. P. DESLONGCHAMPS, C. LEBREUX, and R. TAILLE-
FER. Can. J. Chem. 51, 1665 (1973).

2. P. DEsLoNGCHAMPS. Pure Appl. Chem. In press.

3. P. G. GassmaN and B. L. Fox. J. Org. Chem. 31, 982
(1966).

4. H.L.NeepLes and R. E. WHITFIELD. J. Org. Chem.
31, 989 (1966).

5. L.C.CHENEY,W. B. WHEATLEY, M. E. SPEETER, W.
M. BYrD, W. E. FitzGiBBON, W. F. MINOR, and S. B.
BINKLEY. J. Org. Chem. 17, 770 (1952). P. A. J.
JaNsseN and J. C. JANSSEN. J. Am. Chem. Soc. 78,
3862 (1956). R. B. MoFFETT and B. D. ASPERGREN. J.
Am. Chem. Soc. 79, 4462 (1957). A. L. SEARLES and
D. RESSLER. J. Am. Chem. Soc. 80, 3656 (1958). O.
MARTENSsON and E. NiLssoN. Acta Chem. Scand.
14, 1129 (1960); 15, 1026 (1961). K. SHiMmo, S.
WAKAMATSU, and T. INOUE. J. Org. Chem. 26, 4868
(1961).

6. R.L.Gay and C. R. HoOUSER. J. Am. Chem. Soc. 89,
1647 (1967).

7. B. M. TrosT and R. A. Kunz. J. Org. Chem. 39, 2475
(1974).

8. T. DursT, R. VAN DEN ELZEN, and R. LEGAULT.
Can. J. Chem. 52, 3206 (1974).

9. J.L.HERRMANN, R.J. CREGGE, J. E. RicHMAN, C. L.
SEMMELHACK, and R. H. SCHLESSINGER. J. Am.
Chem. Soc. 96, 3702 (1974).

10. B. C. CuaLLIs and J. CuaLLis. In The chemistry
of amides. Edited by S. Patai and J. Zabicky. Intersci-
ence Publishers. London, New York. 1970. pp.
731-857.

11. A. I VogeL. In Elementary practical organic chemis-
try. Longmans, Green and Co. Ltd. London. 1958. pp.
698-699.

12. N. J. LEoNARD and F. P. HAuck, JR. J. Am. Chem.
Soc. 79, 5279 (1957).

13. H. MosrLE and H. WEBER. Chem. Ber. 105, 368
(1972).





