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Abstract of the disclosure

Process for the continuous preparation of 2,2,6,6-tetra-

methylpiperidine

The reduction of triacetonamine with hydrazine also
succeeds continuously by reactive distillation if the
hydrazone is first formed and this is continuously
transported to the distillation bottoms comprising a
high-boiling solvent and an alkali at the base of a
distillation column and the resulting 2,2,6,6-tetra-
methylpiperidine is distilled off as an azeotrope.

In this procedure a hydrazine/triacetonamine ratio of
1.5:1 to 2.0:1 is sufficient, in comparison with the
conventional synthesis, the product yield being able to
be considerably increased (>90 %). Moreover, the amounts

of alkali and solvent used can be considerably reduced.
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Description

Process for the continuous preparation of 2,2,6,6-tetra-

methylpiperidine

The invention relates to a continuous process for the
preparation of 2,2,6,6-tetramethylpiperidine by reduction

of 4-0x0-2,2,6,6-tetramethylpiperidine with hydrazine.

2,2,6,6-Tetramethylpiperidine is a product which is used
for the most diverse purposes because of its strong
basicity, for example as a light stabilizer for poly-
oclefins, as a cocatalyst in olefin polymerizations
(Ziegler catalysts), as a building block for the synthe-
sis of pharmaceuticals and crop protection products, as
a cocatalyst in the synthesis of dichlorocacetyl chloride,

to name some applications.

The 4-unsubstituted 2,2,6,6-tetramethylpiperidine is

generally prepared from the corresponding 4-oxo compound.

It is known that triacetonamine can be converted by
hydrazine to the hydrazone which is then cleaved in the
presence of alkali into 2,2,6,6-tetramethylpiperidine and
nitrogen (cf. CA; 44 7275 4, CA 56 10088 d). The des-
cribed reduction with hydrazine is only carried out
discontinuously, large amounts of solvents (approximately
11 mol of solvent/mol triacetonamine) and KOH (molar
ratio 4:1) being required for the hydrazone cleavage. 1In
addition, a molar hydrazine excess of 1:2-1:3 is required

in order to achieve adequate yields (60 to 70 %).

However, this previously known process for the reduction
of triacetonamine 1is 8scarcely suitable for industrial
application. The results are not in a reasonable rela-

tionship to the expense of the reduction.

It has now been found that the reduction of triaceton-

amine with hydrazine can also be carried out continuously
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by reactive distillation.

The process according to the invention is carried out in
such a way that the hydrazone is first formed from
triacetonamine by means of hydrazine hydrate. For this
purpose, triacetonamine is mixed with stirring with 1.5
to 3 times the molar amount of hydrazine hydrate. The
resulting solution of the hydrazone is transported to
distillation bottoms at the base of a distillation column
held at a temperature of 160 to 200°C. These distil-
lation bottoms comprise a high-boiling solvent which
predominantly contains OH groups, such as ethylene
glycols and propylene glycols, and an alkali metal
hydroxide, preferably KOH. The hydrazone cleavage
proceeds spontaneously under these conditions. In
addition to the nitrogen released, a mixture distills
over which comprises 2,2,6,6-tetramethylpiperidine, water
and hydrazine. The distillate divides into two phases
after the condensation, the upper phase containing the
2,2,6,6-tetramethylpiperidine having a concentration of
> 90 %. The lower phase contains excess hydrazine and

water and only small amounts of the product of value.

In order to avoid foam formation in the distillation
bottoms, 5 to 10 % of paraffin are added, based on the

solvent.

With this procedure, a hydrazine/triacetonamine ratio of
1.5:1 to 2.0:1 is sufficient, in comparison with the
conventional synthesis, the product yield being able to
be considerably increased (> 90 %). In addition to this
advantage, the amounts of alkali and solvent used can be
considerably decreased. The alkali/triacetonamine ratio
in the discontinuous process 1i8 4:1, in the continuous
process according to the invention, based on the triace-
tonamine throughput rate, it is approximately 1:40 to
1:50. The improvements in solvent use are in a similar

order of magnitude.
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Further use of the distillation bottoms for hydrazone
cleavage 1s possible without problem, the selectivity of
the reaction decreasing, however, and the total vyield
being impaired. It i1s therefore preferred to replace

some of the alkali/solvent mixture regularly.
Example

Molten triacetonamine (approximately 50°C) was introduced
into a stirred vessel and 1.5 times the molar amount of
hydrazine hydrate, based on the amount of triacetonamine,
was added. The mixture heated in the course of this to
80 to 90°C. The hydrazone solution cooled to 40 to 50°C

was used for the subsequent reaction.

250 cm® of triethylene glycol (= 279 g), 56.3 g of paraf-
fin oil and 42.1 g of KOH were introduced into an appara-
tus composed of a 1 dm’ four-neck flask having a Vigreux
column (25 cm) which was provided with a water separator
and intensive cooler. 2.5 to 3.5 cm’ of the above hydra-
zone solution/min were pumped by means of a metering pump
into these distillation bottoms which were kept at a
temperature of 175 to 195°C with vigorous stirring. The
hydrazone was spontaneously cleaved under these reaction
conditions. Together with the nitrogen released, a
reaction mixture comprising 2,2,6,6-tetramethylpiperi-
dine, water and hydrazine distilled off. The condensa-
tion product formed two phases which were removed collec-
tively by the water separator and then separated. The
organic phases obtained contained 90 to 95 % of 2,2,6,6-

tetramethylpiperidine.

The trial was terminated after a throughput of approxi-
mately 3300 g of hydrazone solution (approximately 1900 g
of triacetonamine). The analyses of the organic phases
gave a 2,2,6,6-tetramethylpiperidine yield of 91 %. The
combined organic phases were then fractionated by distil-

lation. A product was obtained having a >99 % purity.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE [S CLAIMED ARE DEFINED AS FOLLOWS.:

1. A process for the continuous preparation of 2,2,6,6-
tetramethylpiperidine by reaction of triacetonamine with hydrazine and
cleavage of the resulting hydrazone at a temperature of above 160°C, which
comprises continuously transporting the hydrazone as an aqueous solution to
distillation bottoms which comprise a high-boiling solvent and an alkali at the
base of a distillation column and distilling off as an azeotrope with water the

resulting 2,2,6,6-tetramethylpiperidine and separating it from the water.

2. The process as claimed in claim 1, wherein the high-boiling solvent
contains OH groups.

3. The process as claimed in claim 1, wherein the high-boiling solvent
predominantly contains OH groups, and wherein the high-boiling solvent is

selected from the group consisting of ethylene glycols and propylene glycols.
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