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Description

[0001] This invention relates to an improved process for the preparation of 1-alkyl-3-methylpiperidone-2 and 1-alkyl-
5-methylpiperidone-2 from 2-methylglutaronitrile.

BACKGROUND OF THE INVENTION

[0002] 2-Methylglutaronitrile is a by product in the hydrocyanation of butadiene to form adiponitrile. The adiponitrile
has many uses including hydrogenation to hexamethyene diamine, which is one of the components of nylon 6,6. 2-Meth-
ylglutaronitrile has few industrial uses, but it has been shown that 2-methylglutaronitrile may be converted by a batch
process into 1-alkyl-3-methylpiperidone-2 and 1-alkyl-5-methylpiperidone-2 by reaction of the 2-methylglutaronitrile, a
primary alkylamine having from 1 to 18 carbon atoms, water and hydrogen in the presence of a hydrogenation catalyst.
1-Alkyl-3-methylpiperidone-2 and 1-alkyl-5-methylpiperidone-2 are useful as solvents; each having solvent properties
similar to other N-alkyl lactams.
[0003] The batch process for conversion of 2-methylglutaronitrile into 1,3 and 1,5-dialkylpiperidone-2 was taught by
Kosak in U.S. Patent No. 5,449,780. This process starts as a two phase reaction mixture, but becomes a single phase
as all the hydrogen is reacted. The Kosak process is also known to have a high selectivity, 12 to 40%, to bis-1,5-(alky-
lamido)-3-methylpentane and to also include concentrations of other undesirable high boilers. The presence of bis-
1,5-(alkylamido)-3-methylpentane is a problem in the refining of product alkylmethlypiperidone-2, and its presence is
particularly a problem in the refining of dimethylpiperidone-2 since the bis-1,5-(methylamido)-3-methylpentane is ther-
mally cyclized during the distillation process to form 1,3-dimethylglutarimide. The formation of 1,3-dimethylglutarimide
not only effects the operation of the vacuum distillation by the evolution of the methylamine, but it is co-distilled with
the product dimethylylpiperidone-2 making it virtually impossible to easily produce a dimethylpiperidone-2 pure product
stream. In the case of higher alkylmethylpiperidone-2's than the dimethylpiperidone-2, the corresponding bis-1,5-(alky-
lamido)-3-methyl-pentane from the synthesis reaction will form the corresponding 1-alkyl-3-methylglutarimide during
distillation and cause the evolution of the corresponding volatile alkylamine.

SUMMARY OF THE INVENTION

[0004] The process of the present invention is a process for the preparation of 1-alkyl-3-methylpiperidone-2 and
1-alkyl-5-methylpiperidone-2 from hydrogen and a single phase, liquid reaction mixture of 2-methylglutaronitrile, a
water solution of a primary alkylamine which contains from 1 to 18 carbons, a homogenizing solvent in the presence
of a hydrogenation catalyst comprising the steps of:

(a) contacting the hydrogenation catalyst in a reaction vessel with the single phase liquid reaction mixture wherein
the weight percents of the homogenizing solvent, the water solution of the primary alkylamine, and 2-methylglu-
taronitrile based on the total weight of the single phase liquid reaction mixture are within the region of Figure 1
bounded by the lines AB, BC, and AC; and
(b) heating the reaction mixture to a temperature above about 150°C at a hydrogen pressure above about 27 bars
(400 psi).

[0005] The process of the present invention may be run as a continuous process.
[0006] The continuous process of the present invention is a process for the preparation of 1-alkyl-3-methylpiperidone-
2 and 1-alkyl-5-methylpiperidone-2 from hydrogen and a single phase, liquid reaction mixture of 2-methylglutaronitrile,
a water solution of a primary alkylamine which contains from 1 to 18 carbons, a homogenizing solvent in the presence
of a hydrogenation catalyst comprising the steps of:

(a) contacting the hydrogenation catalyst in a reaction vessel with the single phase liquid reaction mixture wherein
the weight percents of the homogenizing solvent, the water solution of the primary alkylamine, and 2-methylglu-
taronitrile based on the total weight of the single phase liquid reaction mixture are within the region of Figure 1
bounded by the lines AB, BC, and AC;
(b) feeding into the reaction vessel one or more reactant streams containing 2-methylglutar-onitrile, the water
solution of the alkylamine and hydrogen;
(c) heating the reaction mixture to a temperature above about 150°C at a hydrogen pressure above about 27 bars
(400 psi); and
(d) withdrawing a product stream from the reaction mixture containing 1,3- and 1,5-alkylmethylpiperidone-2 while
at the same time continuing to feed into the reaction vessel the reactant streams of step (b) in such a way as to
maintain the weight percent of the homogenizing solvent, the water solution of the alkylamine, and 2-methylglu-
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taronitrile based on the total weight of the single phase liquid reaction mixture within the region of Figure 1 bounded
by the lines AB, BC, and AC. The present process has selectivity less than 8% to the formation of bis-1,5-(alkyla-
mido)-3-methylpentane.

[0007] The homogenizing solvent may be any solvent, non-reactive in the reaction environment, which is miscible
with water and in which the alkylamine and 2-methylglutaronitrile are soluble to the limits required in Figure 1.
[0008] The process of the present invention may also be run as a batch process.
[0009] As a batch process run at a pressure of above about 27 bars (400psi) and a temperature of above about
150°C, the process of the present invention provides improved selectivity to the products 1-alkyl-3-methylpiperidone-
2 and 1-alkyl-5-methylpiperidone-2. The improvement of the present process comprises mixing with the hydrogenation
catalyst, a single phase liquid mixture of 2-methylglutaronitrile, the water solution of the primary alkylamine and a
homogenizing solvent such that the concentrations of each of these components as weight percents of the total liquid
phase fall within the region of Figure 1 bounded by the lines AB, BC and AC.
[0010] The preferred primary alkylamine for this process is methylamine, and the preferred products are 1,3-dimeth-
ylpiperidone-2 and 1,5-dimethylpiperidone-2.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Figure 1 shows, the region of the single, phase liquid reaction mixture, that is the region bounded by the lines AB,
BC and AC, and the concentrations of 2-methylglutaronitrile, the water solution of the primary alkylamine and the
homogenizing solvent according to the present invention as weight percents of the total weight of the single, liquid
phase of the reaction mixture.
Figure 2 shows the selectivities of bis-1,5-(methylamido)-3-methylpentane in both continuous stirred tank (CSTR)
and continuous trickle bed operation over 200 hours of operation at MGN conversions of 90%.

DETAILED DESCRIPTION

[0012] As used herein the term selectivity means the weight of the particular product divided by the total weight all
products in the product stream.
[0013] United States Patent No. 5,449,780 to Kosak (Kosak) taught a batch process for hydrogenating 2-methylgl-
utaronitrile to 1,3 and 1,5-dialkylpiperidone-2. In the process of this patent, a mixture of the reactants, 2-methylglutar-
onitrile, water, an alkylamine and a hydrogenation catalyst, is charged into a reactor. The reactor is then purged and
pressurized with hydrogen, and heated to the proper conditions for reaction.
[0014] It is known that under the reaction conditions of Kosak that the liquid reactants, as well as the dissolved
byproduct ammonia, remain in substantially two separate phases throughout the majority reaction process. The 2-meth-
ylglutaronitrile has only limited solubility in the aqueous amine solution and the concentration of the amine is predom-
inately distributed in the water phase. Thus, in the Kosak reaction system, there are present the solid catalyst phase,
the gas phase and two liquid phases. The Kosak process also has a high selectivity to the formation of high boiler
byproducts, particularly towards the formation of bis-1,5-(alkylamido)-3-methylpentane. In the reaction of methylamine
with 2-methylglutaronitrile, the selectivity of the Kosak process to bis-1,5-(methylamido)-3-methylpentane ranges from
12 to 40%. During the refining process, this byproduct (and when the synthesis is carried out with amines higher than
methylamine, corresponding higher alkyl byproducts of this analogous structure) causes serious problems in producing
a purified product. Under the distillation conditions the byproduct bis-1,5-(methylamido)-3-methylpentane (and corre-
sponding higher alkyl compounds formed in the synthesis of the 1-alkyl-3-methylpiperdone-2 or 1-alkyl-5-methylpiper-
done-2 according to Kosak) is cyclized according to the reaction shown below:
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[0015] In the continuous, single liquid phase process of the present invention, the continuous removal of product
combined with the continuous feed of the reactants, according to Figure 1, allows the reaction to take place in one
single liquid phase and results in a low selectivity towards high boiling by products, particularly bis-1,5-(alkylamido)-
3-methylpentane. This single phase reaction seems to be more favorable with respect to equilibrium and kinetic con-
siderations than the teachings of the prior art.
[0016] The single liquid phase reaction of the present invention is achieved by the addition of a homogenizing solvent
to the mixture of the reactants and the catalyst. Throughout the reaction, the present process continues to maintain
the concentrations of the water solution of the alkylamine, the homogenizing solvent, and 2-methylglutaronitrile (as
weight percents of the total weight of the liquid phase reaction mixture) within the single phase region - that is that
region bounded by the lines connecting points A, B, and C of Figure 1.
[0017] The homogenizing solvent may be any solvent, non-reactive in the reaction environment, which is miscible
with water and in which the alkylamine and 2-methylglutaronitrile are soluble to the limits required in Figure 1. Preferred
solvents are dioxane, N-methylpyrrolidone, 1,3 or 1,5-alkylmethylpiperidone-2 or a mixture of 1,3 and 1,5-alkylmeth-
ylpiperidone-2 or other N-methyl or higher N-alkyl lactams that posses the required properties of water miscibility and
solubility for the alkylamine and 2-methylglutaronitrile. In particular, a mixture of 1,3 and 1,5-dimethylpiperidone-2, or
N-methylpyrrolidone is preferred as the homogenizing solvent.
[0018] In the present process a homogenizing solvent in which the product 1,3 and 1,5-alkylmethylpiperidone-2 is
soluble is preferred, but not required so long as the product 1,3 and 1,5-alkylmethylpiperidone-2 can be drawn off as
a continuous, homogeneous product stream.
[0019] In the continuous process, the concentration limits of Figure 1 may be met by adjusting the ratios of the
reactant feed (the water solution of the alkylamine and 2-methylglutaronitrile) and the product take-off to be within the
region of a single phase mixture as defined in Figure 1. For example according to the present process as shown in
Figure 1, when the concentration of 2-methylglutaronitrile is 25% by weight then the concentrations of the water solution
of the alkylamine must be 40% by weight and the concentration of the homogenizing solvent must be 35% by weight.
Figure 1 also indicates that at very low concentrations of 2-methylglutaronitrile or at very high concentrations of water
the concentration of the homogenizing solvent may be zero.
[0020] The concentration of the primary alkylamine in the water solution may be any concentration of the alkylamine
which is fully water soluble at the reaction conditions. This value will vary with the particular alkylamine used as a
reactant. Generally for methylamine, the concentration is preferred to be 40% by weight, which is approximately the
solubility of methylamine in water at room temperature and normal air pressure, but the concentration may be lower
or slightly higher as conditions of temperature and pressure permit.
[0021] The presence of the homogenizing solvent in the reaction mixture provides more advantages than simply the
conversion of a heretofore known batch process to a continuous process. The inventor has also found that by including
the homogenizing solvent, the hydrogenation reaction proceeds at a slightly faster rate and with a surprising increase
in 1,3 and 1,5-alkylmethylpiperidone-2 selectivity and a decrease in the formation of high boiling byproducts particularity
bis-1,5-(alkylamido)-3-methylpentane. The present invention allows for a more favorable mix of products than is taught
in the prior art. The favorable selectivity of the present invention is independent of the process being run as a batch
or a continuous process. This selectivity is also independent of the type of continuous reactor which is used to run the
present process.
[0022] Conventional commercial hydrogenation catalyst are useful in the process of the present invention. Such
catalysts are Group VIII metals supported on substrates such as graphite, carbon, alumina, strontium or calcium car-
bonate, silicas, kieselgur, titania or zirconia. Palladium is the preferred Group VIII metal catalyst. The amount of catalyst
employed will vary with the particular catalytic metal employed, the concentration of the metal on the substrate, the
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type of reactor and the reaction conditions.
[0023] A promoter such as Platinum, Rhenium, Tin, and Ruthenium or combinations thereof may be used with the
catalyst. The concentration of the promoter may be from about 0.5% to about 5% by weight of the metal on the catalyst.
[0024] It is preferred to carry out the process at temperatures above about 150°C and at a pressure above about 27
bars (400 psi).
[0025] Hydrogen should be present in the reactor in at least the stoichiometric amount. By stoichiometric is meant
that the amount of hydrogen present is at least that amount sufficient to convert the nitrile to alkylamines and ammonia.
[0026] A continuous process according to the present invention may be run in continuous fixed bed reactor, a con-
tinuous stirred tank reactor, in a bubble column or an external loop reactor.

EXAMPLES

Example 1

[0027] This Example shows a continuous fixed bed hydrogenation of 2-methylglutaronitrile to 1,3 and 1,5-dimethyl-
piperidone-2 according to the present invention.
[0028] 18.3 grams (60 cc) of 4 x 6 mash granular 2% by weight palladium on carbon hydrogenation catalyst was
charged into a 36 inch (91.4 cm) x 0.75 inch (1.9 cm) diameter Hastelloy C oil-jacketed, trickle bed reactor designed
for continuous operation. The hydrogenated product recycle stream (product 1,3 and 1,5-dimethylpiperidone-2, other
organics, a water solution of a primary alkylamine and amine) was used as the solvent diluent for this process. An
aqueous methylamine solution, 40% amine by weight, was initially recycled over the hydrogenation catalyst at a rate
of 100 ml per hour at 180°C and 34 bars of hydrogen pressure.
[0029] Two streams were co-fed into the reactor. One stream was 2-methylglutaronitrile (99.5% by weight available
from E. I. DuPont de Nemours and Company, Inc. Wilmington, DE); the other was 40% by weight aqueous solution of
methylamine. The feed rate was 7.4 ml/hr for the 2-methylglutaronitrile and 8.2 ml/hr for the aqueous amine. The
recycle ratio was 6.4 to 1. The hydrogen flow rate used was 498 cc/min. The concentrations of a water solution of a
primary alkylamine, 2-methylglutaronitrile and the 1,3 and 1,5-dimethylpiperidone-2 homogenizing solvent fell within
the weight percents required by Figure 1.
[0030] A product stream was removed at a rate of 15. cc/min from the reactor mixture and sent to a 2 liter stainless
steel separator and held at 0.34 bar (5 psi) to allow the separation of hydrogen and ammonia from the product. Hydrogen
and ammonia that separated from the product were vented to a nitrogen exit purge stream. The product take-off and
reactant feed rates were such that the concentrations of a water solution of a primary alkylamine, 2-methylglutaronitrile
and the 1,3 and 1,5-dimethylpiperidone-2 homogenizing solvent continued to fall within the weight percents required
by Figure 1.
[0031] Steady state operation was achieved in 24 hours.
[0032] After 45 hours of continuous operation, gas chromatographic analysis of the product showed the conversion
of 2-methylglutaronitrile to be that 95%. The selectivity to 1,3 and 1,5-dimethylpiperidone-2 was 68%. The byproduct
selectivity to 1,3-dimethylpiperidine; bis-1,5-(methylamido)-3-methylpentane; 3- and 5-methylpiperidone-2 and other
high boilers was 12%, 1%, 2.2% and 11%, respectively.

Example 2

[0033] This Example shows a continuous stirred tank reactor hydrogenation of 2-methylglutaronitrile to 1,3 and
1,5-dimethylpiperidone-2 according to the present invention.
[0034] 100 ml of a 40% by weight solution of methylamine and 3 grams wet of a 50% by weight of catalyst having
5% by weight palladium on carbon powder were charges into a 300 cc stainless steel autoclave. The autoclave was
equipped with a magadrive stirrer, a cooling coil, a thermocouple and a dip tube for product removal. After charging
the autoclave, the reactor was sealed and purged with hydrogen three times.
[0035] The sealed, purged autoclave was heated to 180°C and pressurized to 34 bars with hydrogen. Stirring was
then started at 1000 rpms.
[0036] A stream of 99.5% by weight 2-methylglutaronitrile (available from E. I. DuPont de Nemours and Company,
Inc. Wilmington, DE) was fed into the autoclave at the rate of 10 ml/hour while a second stream of 40% aqueous
methylamine was fed into the autoclave at a rate of 8.8 ml/hour. The hold-up time was 5 hours. The flow of hydrogen
was 250 cc/minute.
[0037] A product stream was then drawn off at the rate of 17.6 ml/hour and sent to a 2 liter stainless steel pot as
described in Example 1. As in Example 1, the concentrations of a water solution of a primary alkylamine, 2-methylgl-
utaronitrile and the 1,3 and 1,5-dimethylpiperidone-2 homogenizing solvent in the initial reaction mixture fell within the
weight percents required by Figure 1.
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[0038] Steady state operation was achieved in 40 hours.
[0039] After 161 hours running time with product take-off, the pressure in the autoclave was raised to 54.4 bars (800
psi).
[0040] As in Example 1, as product was taken-off, the rate of product take-off and the rate of reactant feed was
balanced so that the concentrations of a water solution of a primary alkylamine, 2-methylglutaronitrile and the 1,3 and
1,5-dimethylpiperidone-2 homogenizing solvent continued to fall within the weight percents required by Figure 1.
[0041] After 304 hours on stream, gas chromatographic analysis of the product showed the conversion of 2-meth-
ylglutaronitrile to be that 92%. The selectivity to 1,3 and 1,5-dimethylpiperidone-2 was 68.7%. The byproduct selectivity
to 1,3-dimethylpiperidine; bis-1,5-(methylamido)-3-methylpentane; 3- and 5-methylpiperidone-2 and other high boilers
was 9.5%, 3.5%, 9.0% and 13.3%, respectively.

Example 3

[0042] This examples shows a batch hydrogenation of 2-methylglutaronitrile to 1,3- and 1,5-dimethylpiperidone-2
employing a homogenizing solvent of N-methylpyrrolidone.
[0043] Into a 300 ml stainless steel autoclave was charged 38 grams of 2-methylglutaronitrile, 49 ml of a 40% aqueous
methylamine solution, 2.3 grams of water, 60 g N-methylpyrrolidone and 1.5 g of a 5% palladium on carbon catalyst
(4.0% catalyst loading based on 2-methylglutaronitrile).
[0044] This mixture formed a homogeneous solution of the three components.
[0045] The reactor was closed and purged twice with nitrogen and hydrogen and then pressured to 100 psig with
hydrogen at room temperature.
[0046] The mass was heated to 180°C and pressured to 34 bars (500 psig) with hydrogen and the agitator turned
on to 1100 rpm.
[0047] Hydrogen uptake was monitored by a transducer connected to a recorder. The reduction required 120
minutes . After that time no additional hydrogen uptake was observed.
[0048] GC analysis of the reaction mass showed complete conversion of 2-methylglutaronitrile. The selectivity to
1,3- and 1,5-dimethylpiperidone-2 was 56.7%. The byproduct selectivity to 1,3-dimethylpiperidine; bis-1,5-(methylami-
do)-3-methylpentane; 3- and 5-methylpiperidone-2 and other high boilers was 7%, 2.4%, 1.7% and 29.9%, respectively.

Example 4

[0049] This example shows the hydrogenation of 2-methylglutaronitrile to 1,3- and 1,5-dimethylpiperidone-2 in the
absence of a homogenizing solvent.
[0050] Into a 300 ml stainless steel autoclave equipped with a stirrer was charged 60 g 2-methylglutaronitrile, 80.3
ml of a 37.8% aqueous methylamine solution and 4.8 g of a 5% palladium on carbon catalyst(4.0% catalyst loading
based on 2-methylglutaronitrile).
[0051] This mixture contained two separate liquid phases.
[0052] The reactor was closed and purged twice with nitrogen and hydrogen and then pressured to 100 psig with
hydrogen at room temperature. The mass was heated to 180°C and pressured to 34 bars (500 psig) with hydrogen
and the agitator turned on to 1100 rpm. Hydrogen uptake was monitored by a transducer connected to a recorder.
[0053] The reduction required 240 minutes after which time no additional hydrogen uptake was observed.
[0054] GC analysis of the reaction mass showed complete conversion of 2-methylglutaronitrile. The selectivity to
1,3- and 1,5-dimethylpiperidone-2 was 43.5%. The byproduct selectivity to 1,3-dimethylpiperidine; bis-1,5-(methylami-
do)-3-methylpentane; 3- and 5-methylpiperidone-2 and other high boilers was 1.0%, 42.1%, 2.0% and 15%, respec-
tively.
[0055] Table I below shows a comparison of selectivity of the prior art and the present invention. Reaction conditions
are shown in the Table. The reaction conditions of the present invention are shown in entries 9 to 12.

Table 1

Catalyst Wt.% Temp., °C Press psig Solvent mol.wt 172
%sel

DPMD %sel No

5%Pd/C 4.0 180 500 none 32.1 53.4 1
5%Pd/c 0.5 180 500 none 42.1 43.5 2
4.5%Pd/0.5%
Pt/C

3.2 200 800 none 31.8 43.6 3

5%Pd/C 2.8 180 800 none 17.0 55.5 4
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[0056] Figure 2 shows selectivities of bis-1,5-(methylamido)-3-methylpentane in both continuous stirred tank (CSTR)
and continuous trickle bed operation over 200 hours of operation at MGN conversions of 90%. For the continuous
processes which are the process of the present invention, the selectivity is low to bis-1,5-(methylamido)-3-methylpen-
tane compared to batch operation of the prior art which requires no homogenizing solvent.

Claims

1. A process for the preparation of 1-alkyl-3-methylpiperidone-2 and 1-alkyl-5-methylpiperidone-2 from hydrogen and
a single phase, liquid reaction mixture of 2-methylglutaronitrile, a water solution of a primary alkylamine which
contains from 1 to 18 carbons, a homogenizing solvent in the presence of a hydrogenation catalyst comprising the
steps of:

(a) contacting the hydrogenation catalyst in a reaction vessel with the single phase liquid reaction mixture
wherein the weight percents of the homogenizing solvent, the water solution of the primary alkylamine, and
2-methylglutaronitrile based on the total weight of the single phase liquid reaction mixture are within the region
of Figure 1 bounded by the lines AB, BC, and AC; and
(b) heating the reaction mixture to a temperature above about 150°C at a hydrogen pressure above about 27
bars (400 psi).

2. The process of claim 1 wherein the homogenizing solvent is selected from the group consisting of dioxane, N-
methylpyrrolidone, 1,3-dimethylpiperidone-2, 1,5-dimethylpiperidone-2, a mixture of 1,3 and 1,5-dimethylpiperi-
done-2 and N-methyl or higher N-alkyl lactams having properties of water miscibility and solubility for the
alkylamines and 2-methylglutaronitrile.

3. The process of claim 1 or claim 2 wherein the primary alkylamine is methylamine and in which the products are
1,3-dimethylpiperidone-2 and 1,5-dimethylpiperidone-2.

4. The process of any preceding claim, wherein the process is a continuous process and additionally comprises the
step:

(c) withdrawing a product stream from the reaction mixture containing 1-alkyl-3-methylpiperidone-2 and
1-alkyl-5-methylpiperidone-2 while at the same time continuing to feed into the reaction vessel the reactant
streams of step (b) in such a way as to maintain the weight percent of the homogenizing solvent, the water

Table 1 (continued)

Catalyst Wt.% Temp., °C Press psig Solvent mol.wt 172
%sel

DPMD %sel No

5%Pd/C 2.0 180 1500 none 30.5 52.7 5
5%Pd/C 4.0 180 1000 none 26.9 57.3 6
5%Pd/C 4.0 180 2000 none 20.2 54.6 7
4.5%Pd/0.5%
Pt/C

6.4 200 800 none 33.5 49.6 8

5%Pd/C 3.2 180 500 NMP 1.5 54.7 9
4.5%Pd/0.5%
Pt/C

4.3 190 500 NMP 7.5 69.6 10

4.5%Pd/0.5% 4.7 200 800 NMP 4.8 53.4 11
Pt/C
4.5%Pd/0.5%
Pt/C

3.2 200 800 NMP 6.7 58.5 12

In the Table:
MGN conversions are > 95%; NMP stands for
n-methylpyrrolidone; DMPD stands for
dimethylpiperidone-2;
mol wt 172 Stands for the byproduct bis-1,5-(methylamido)-3-methylpentane since this is the molecular weight of
the byproduct.
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solution of the alkylamine, and 2-methylglutaronitrile based on the total weight of the single phase liquid re-
action mixture within the region of Figure 1 bounded by the lines AB, BC, and AC.

Patentansprüche

1. Verfahren zur Herstellung von 1-Alkyl-3-methylpiperidon-2 und 1-Alkyl-5-methylpiperidon-2 aus Wasserstoff und
einem einphasigen, flüssigen Reaktionsgemisch aus 2-Methylglutaronitril, einer wässrigen Lösung aus einem pri-
mären Alkylamin, das von 1 bis 18 Kohlenstoff(e) enthält, einem homogenisierenden Lösungsmittel in Gegenwart
eines Hydrierungskatalysators, umfassend die Schritte von:

(a) Kontaktieren des Hydrierungskatalysators in einem Reaktionsgefäß mit dem einphasigen, flüssigen Re-
aktionsgemisch, worin sich die Gewichtsprozente des homogenisierenden Lösungsmittels, der wässrigen Lö-
sung des primären Alkylamins und des 2-Methylglutaronitrils basierend auf dem Gesamtgewicht des einpha-
sigen, flüssigen Reaktionsgemischs im Bereich von Figur 1, der durch die Linien AB, BC und AC abgegrenzt
ist, befinden; und

(b) Erhitzen des Reaktionsgemischs auf eine Temperatur über ca. 150°C bei einem Wasserstoffdruck über
ca. 27 bar (400 psi).

2. Verfahren nach Anspruch 1, worin das homogenisierende Lösungsmittel aus der Gruppe ausgewählt ist, bestehend
aus Dioxan, N-Methylpyrrolidon, 1,3-Dimethylpiperidon-2, 1,5-Dimethylpiperidon-2, einem Gemisch aus 1,3- und
1,5-Dimethylpiperidon-2 und N-Methyl- oder höheren N-Alkyl-lactamen, die Eigenschaften wie Mischbarkeit mit
Wasser und Löslichkeit für die Alkylamine und 2-Methylglutaronitril aufweisen.

3. Verfahren nach Anspruch 1 oder 2, worin das primäre Alkylamin Methylamin darstellt und worin die Produkte
1,3-Dimethylpiperidon-2 und 1,5-Dimethylpiperidon-2 darstellen.

4. Verfahren nach einem der vorangehenden Ansprüche, worin das Verfahren ein kontinuierliches Verfahren darstellt
und zusätzlich den folgenden Schritt umfasst:

(c) Entnahme eines Produktstromes aus dem Reaktionsgemisch, enthaltend 1-Alkyl-3-methylpiperidon-2 und
1-Alkyl-5-methylpiperidon-2, während gleichzeitig die Einspeisung der Reaktantströme von Schritt (b) in das
Reaktionsgefäß auf eine solche Weise fortgesetzt wird, um das Gewichtsprozent des homogenisierenden
Lösungsmittels, der wässrigen Lösung des Alkylamins und des 2-Methylglutaronitrils basierend auf dem Ge-
samtgewicht des einphasigen, flüssigen Reaktionsgemischs im Bereich von Figur 1, der durch die Linien AB,
BC und AC abgegrenzt ist, aufrechtzuerhalten.

Revendications

1. Procédé pour la préparation de 1-alkyl-3-méthylpipéridone-2 et de 1-alkyl-5-méthylpipéridone-2 à partir d'hydro-
gène et d'un milieu réactionnel liquide à une seule phase composé de 2-méthylglutaronitrile, d'une solution aqueu-
se d'une alkylamine primaire contenant de 1 à 18 atomes de carbone et d'un solvant homogénéisant en la présence
d'un catalyseur d'hydrogénation, le procédé comprenant les étapes consistant à:

(a) mettre en contact le catalyseur d'hydrogénation dans une cuve de réaction avec le milieu réactionnel liquide
à une seule phase dans lequel les pourcentages, en poids, de solvant homogénéisant, de solution aqueuse
de l'alkylamine primaire et de 2-méthylglutaronitrile, par rapport au poids total du mélange réactionnel liquide
à une seule phase, sont compris dans la région de la Figure 1 délimitée par les lignes AB, BC et AC; et
(b) faire chauffer le mélange réactionnel à une température dépassant 150°C environ sous une pression d'hy-
drogène supérieure à 27 bars environ (400 psi).

2. Procédé selon la revendication 1, dans lequel le solvant homogénéisant est sélectionné parmi le groupe consistant
en le dioxane, la N-méthylpyrrolidone, la 1,3-diméthylpipéridone-2, la 1,5-diméthylpipéridone-2, un mélange de
1,3- et de 1,5-diméthylpipéridone-2 et des lactames porteurs d'un N-méthyle ou d'un groupement N-alkyle supé-
rieur qui ont la propriété d'être miscibles à l'eau et dans lesquels les alkylamines et le 2-méthylglutaronitrile sont
solubles.
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3. Procédé selon la revendication 1 ou la revendication 2, dans lequel l'alkylamine primaire est la méthylamine et les
produits sont la 1,3-diméthylpipéridone-2 et la 1,5-diméthylpipéridone-2.

4. Procédé selon l'une quelconque des revendications précédentes, qui est un procédé continu et comporte égale-
ment l'étape consistant à:

(c) éliminer du milieu réactionnel l'effluent de produit contenant la 1-alkyl-3-méthylpipéridone-2 et la 1-alkyl-
5-méthylpipéridone-2 tout en continuant simultanément à alimenter la cuve de réaction avec les effluents des
réactants de l'étape (b) de façon à maintenir le pourcentage, en poids, du solvant homogénéisant, de la solution
aqueuse d'alkylamine et de 2-méthylglutaronitrile, par rapport au poids total de mélange réactionnel liquide à
une seule phase, dans la région de la Figure 1 délimitée par les lignes AB, BC et AC.
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