Process for the preparation of

4-am no- 2, 2. 6. 6-tetranet hyl pi peri di ne The present

i nvention describes a process for the preparation of
4-am no- 2, 2,6, 6- tetranethyl pi peridine (TAD) from
2,2,6,6-tetranet hyl pi peri di n-4-one (triacetonam ne,
TAA), ammoni a and hydrogen in the presence of a
catalyst. 4-AninQ 2,2,6,6-tetranethyl piperidine is
r%ferred to as sterl caII h| nderzed oq accoulnt of the
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Often, however, processes are described which are carried out in the presence of

solvents, such as, for example, water or alcohols. Thus, GB 2 176 473 and CN 1358713



the influence of a nunber of process paraneters on the
process for the preparation of

4-am no- 2, 2, 6, 6-tetranet hyl pi peridine. Thus, Li Yang
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It was therefore the object of the present invention to provide a process at medium
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pressure for the preparation of 4-amino-2,2,6,6-tetramethylpiperidine which permits the
preparation of colour-stable 4-amino-2,2,6,6-tetramethylpiperidine with an APHA value



process steps. Furthernore, during this afterreaction,
no additional additives, for exanple reducing agents
such as NaBH4, have to be added. In this way, the main
reaction can be carried out under surprisingly mld
conditions and the formation of

4- hydr oxy- 2, 2, 6, 6-t et ranet hyl pi perdi ne can be
suppressed. Since the afterreaction can be carried
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alum nium oxide with a specific surface area of from
100 to 350 nR/g, silicates with a specific surface
area of from400 to 800 n2/g, alumniumsilicates with
a specific surface area of from 200 to 600 nR/g,

ki esel guhr with a specific surface area of from2 to
35 nR/g, activated carbon with a specific surface
area of from800 to 1200 n2/g, nickel oxide, or
cobalt oxide with a specific surface area of from 400
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By dissolving out the aluminium, an active catalyst can be produced, the residual



100C. The pressure during the main reaction of the

process according to the invention is chosen such

that this pressure is |lower than the pressure during

the afterreaction. Here, a pressure of from5 to 50

bar is advantageous. Wen using a catalyst with the

active metal nickel, a pressure of from10 to 30 bar
particularly preferably from15 to 25 bar, is
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The solvent used in the process according to the invention is water. The water can
firstly be introduced into the reaction mixture as solvent of the ammonia, secondly it
may also be added to the reaction mixture as pure substance. By adding the water as
pure substance, it is possible to adjust the quantitative ratios of water, ammonia and



m xture. The catal yst can be separated off by known
nmet hods according to the prior art, such as, for
exanple, by filtration. However, in the process
according to the invention, preference is given to
addi ng an aggl oneration auxiliary, such as, for
exanple, toluene, to the reaction mxture or to the
react or di scharge. The addition of the aggloneration
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the reaction mixture, as a result of which a complex filtration step is saved. It is



the formation of two phases can be inproved. Foll ow ng

phase separation, the organic phase can be worked-up

by distillation. In a preferred enbodi nent of the

process according to the invention, an entrainer is

added to the liquid phase, the catal yst having already

been separ at ed off the entrainer forns an azeotrope
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of the main reaction and also the tenperature. The
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and a pressure of 50 bar for about 3 hours. Conditions
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process parameters, and also the results of the examples carried out.



100C, top tenperature 78C, pressure: 15 nbar), a

col ourl ess, storage-stable pure 4-

am no-2, 2,6, 6-tetranet hyl pi peridine is obtained (see
also Table 2). 910 Uo CN7 MNeqg CO Orr poOV
F- NNtO 14) VfV(N(N mCNMOr 7 NWOO EQtd
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34\?6):ga%f@oi(,g?éétégé‘n&étéﬁlpip%rig’l'h—ti'-ort\é’, 750 MaMoflizeWiltd¥anB'39 g of a
cobalt catalyst (type: Evonik Degussa GmbH B2112Z, water-moist) are initially
introduced under argon in a 2 | stirred autoclave with blade stirrer and a heated jacket.
Then, the autoclave is closed and flushed three times with nitrogen. The stirrer is set to
a rotational speed of 500 rpm. Then, 125 g of liquid ammonia are metered in and
heated to an internal temperature of 90°C. Then, with the help of hydrogen, a pressure
of 40 bar is established. The afterreaction takes place at 150°C and 50 bar of H, for
about one hour. Cooling is then carried out and the autoclave is decompressed at an
internal temperature of about 50°C, flushed twice with nitrogen and the reaction product

is discharged under argon.

For wbrk-up, the crude product is stirred at 50°C and 10 g of toluene are added. This
gives a three-phase crude product (lower phase (solid) comprises the cobalt catalyst
(solid), middle phase (liquid, pale yellow, slightly cloudy) comprises the desired product;
upper phase (liquid): pale yellow-clear toluene phase. The two liquid phases are
separated off using a suction tube. The catalyst which remains is admixed with 100 g of
deionized water and reused in the next batch. In the following batch, only 150 g of

deionized water are then added instead of 250 g of deionized water.

The two liquid phases (805 g, yellowish) are worked-up with a further 140 g of toluene in
a distillation apparatus with 10 cm glass column, water separator, reflux condenser and
oil bath, in which, at a bottom temperature of at most 130°C and a top temperature of at
most 110°C, an azeotropic distillation is carried out (distillate (water): 312 g and bottom:
580 g). Then, under improved vacuum, the residual toluene is distilled off at a bottom
temperature of at most 70°C and a pressure of 150 — 30 mbar. 450 g of yellow-coloured
4-amino-2,2,6,6-tetramethylpiperidine crude product are retained in'the bottom. 130 g of
toluene are produced as distillate. After the 4-amino-2,2,6,6-tetramethylpiperidine crude
product has been distilled once more overhead (50 cm column; bottom temperature 80 -
100°C, top temperature 78°C, pressure: 15 mbar), a colourless, storage-stable pure 4-

amino-2,2,6,6-tetramethylpiperidine is obtained (see also Table 2).
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process for the preparation of 4-amno-2,2,6,6-tetra
nmet hyl pi peri dine by reacting
2,2,6,6-tetranet hyl pi peri di n-4-one with amoni a and
hydrogen in the presence of nickel or cobalt
catal ysts and water,

Claims:

1. A process for the preparation of 4-amino-2,2,6,6-tetramethylpiperidine by
reacting 2,2,6,6-tetramethylpiperidin-4-one with ammonia and hydrogen in the
presence of nickel or cobalt catalysts and water,

characterized in that
the main reaction is carried out at a pressure of at most 50 bar and a

temperature of at most 120°C up to a conversion of the 2,2,6,6-
tetramethylpiperidin-4-one of at least 80%, and then an afterreaction takes place
at a higher temperature and at a higher pressure compared to the pressure and

temperature of the main reaction.

2. A process according to claim 1,

characterized in that
water and 2,2,6,6-tetramethylpiperidin-4-one are used in the molar ratio of from

2.5:1 to 9:1.

3. A process according to claim 2,

characterized in that
water and 2,2,6,6-tetramethylpiperidin-4-one are used in the molar ratio of from

3:1to 7:1.

4. A process according to at least one of claims 1 to 3,

characterized in that
catalysts of the Raney type with the active metals cobalt and/or nickel are used.

5. A process according to claim 4,

characterized in that
from 0.5 to 15% by weight of catalyst of the Raney type are used, based on the

2.2,6,6-tetramethylpiperidin-4-one used.
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characterized in that the main reaction is carried out
at a pressure of at nost 50 bar and a tenperature of
at nost 120C up to a conversion of the 2, 2,6, 6-

t et ramet hyl pi peri di n-4-one of at |east 80% and then
an afterreaction takes place at a higher tenperature
and at a higher pressure conpared to the pressure and
tenperature of the nmain reaction. 2. A process
according to claim1, characterized in that water and
2,2,6,6-tetranet hyl pi peridi n-4-one are used in the
molar ratio of from 2.5:1 to 9:1. 3. A process
according to claim?2, characterized in that water and
2,2,6,6-tetramet hyl pi peridi n-4-one are used in the

%Dl arArp%degs aécdrdif@to 3t 1dadt@né o?-claﬁ'ns f\tPs,0Cess
according to at |east one of clains 1 to 3,

char aehasagtorzgdiimthahat catal ysts of the Raney type with
the agbintn PERIcROS isCRRRld o BEA Bmperalee offfdin UBesl110°T. A
process according to claim4, characterized in that
from0.5 to 15% by wei ght of catal yst of the Raney
t7ype ﬁgﬁ)cﬂﬁ%co%ﬁﬁ & é’cﬂeééﬁ 6ne of claims 1 to 6,

t et ramet hyl pi peri di n-4-one used. 13 6. A
proce@'@f%fé%f@ﬁdl'mﬁ‘aio at Ieast one of claims 1 to 5,
char apb fidif Raclidh fs'%%ffnetdrlﬁlt BP4 PresSdreldf %rﬁ §t°80 bared out
at a tenperature of from40 to 110C . A process
according to at |east one of clains 1 to 6,
§har%£)ﬁ)%é§se§ccb .ﬁ&@taméa%mﬁéafaa%u @y is carried out
at a pressure o fromb . process
accoraaragtarigedin thahst one of cI al s 1 to 7,

char ggd Eﬁér?é%@tlbﬁlst%%?eot&ﬁ afh tt&ﬁﬁ&@ﬁfré Gf‘frérﬁ 199’16 2@@”00 ut

at a tenperature rom 130 to 200C . A process
according to at | east one of clains 1 to 8,
9. A process according to at least one of claims 1 to 8,

characterized in that
the afterreaction is carried out at a pressure of from 35 to 150 bar.

10. A process according to at least one of claims 1 t0 9,
characterized in that _
the afterreaction is carried out in the same reactor as the main reaction.

11. A process according to at least one of claims 1 to 10,
characterized in that
no work-up of the reaction mixture after the main reaction and before the

afterreaction takes place.

12. A process according to at least one of claims 1 to 11,

characterized in that
ammonia and 2,2,6,6-tetramethylpiperidin-4-one are used in the molar ratio of

from 1.5:1 to 4:1.
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characterized in that the afterreaction is carried out
at a pressure of from35 to 150 bar. 10. A process
according to at |east one of clainms 1 to 9,
characterized in that the afterreaction is carried out
in the sane reactor as the main reaction. 11. A
process according to at |east one of clains 1 to 10,
characterized in that no work-up of the reaction

m xture after the main reaction and before the
afterreaction takes place. 12. A process according to
at least one of clains 1 to 11, characterized in that
amoni a and 2, 2, 6, 6-tetranet hyl pi peri di n-4-one are
used in the nolar ratio of from1l.5:1to 4:1. 14 13.
A3pr 0pgH6cass @0tdHting th at Bhst anesif claies ofo ¢2aims 1 to 12,
characterized in that the catalyst is separated off
fron1PW%a¢Fﬁﬁpdnﬂﬁgse by decantation, an

aggl offercatdiysn isawpéka'ltid ;af/i breimte diduie Phas oy edmmthtilbn,_ arhe
reaction m xture. . pr.ocess,. accor di to.claim
|52 CRRlaBREliPh Biplar baito HHES EPBTRSH ¢ B ey e,
suspension to a further reductive amnation. 15. A
process according to eith of clains 13 and 14,

dfiar aCtPEFGESRECTH 'f‘ﬂg? clgim i%« rainer is added to the

I'i qui ghphaaeezeangtidien an azeotrope distillation is

carried out. 15 . . N
the catalyst is fed as suspension to a further reductive amination.

15. A process according to either of claims 13 and 14,
characterized in that
an entrainer is added to the liquid phase and then an azeotrope distillation is

carried out.

15



