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
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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

et al. describe that the selectivity can be increased

through the use of cobalt catalysts instead of nickel

catal ysts. The suitable tenperature is 90 to 100C and

the hydrogen pressure should be 15 to 25 bar. As is

al so the case in the prior art described above .

o tdegeriber pioapssoNEing Wetet as selventand i theinyessnce ﬁéa'ka" metal and

SaREA! I The yields

e e T S PR 10,1920 b The ¥

paitmmamom therpasp 9f GB %?ﬂﬁ &3 &0 to 95%g apd in the case of CN 1358713 A

t g4 g@substituted 4-am nopi peridines in order to

i nprove the colour stability of these conpounds.

After the distillation of the 2,2,6,6-tetrasubstituted
p%‘? LR Cﬁé?rﬂfc‘:al ihBiistryl shd ErRdeRiflg Wol. PaNe] uoge - 897 describe

esence o0 hydr ogenati on or dehydrogenatlo
ctie mf&d@ﬂce afrmn@ab@rrcétpweéws paramsiiers 9B the arceemopihgmipraration of

: anﬂﬁwt %‘b% 6’%&5:‘ e?lﬂ}lﬁlé’ého@ﬂee ﬁhué he Yﬁﬁ’@@t lc@éééHbe ﬂiémrselectwlty

['ess t han 6529 al

deande lnergaaeqaﬂm@@stm yspe Pfrﬁ?bﬁli crilvstingpa®ef ri'ﬁ@é gatalysts. The
pélfi’(ﬁﬁlbq C@Sératdr?hstéb ﬁ 10PP@2Rd the I\{‘ﬁr@g{e 8sdiird BhdiM bé 18 to 25 bar.

npoun are first renmoved fro reaction
RSB0 thy caseinithe ﬁﬂ@ro'#ft describer ahaxg. 9@*&%‘? to gnpyavRetpe colour
I
] P S, E QRO Bl B ot .
part i cul ar NaBH4 t he APHA col our nunber can be
d@g&g{ ?r%stt QIVbQ%)C?P 67'1@'?1e§§nbe-£ prb%és'?gfrth@%hﬁc%nbh N2 Z,Qﬁ@h

e an Itional purl |cat|on step in order !
detmsabetituted 4lewinopipeddinesin asgerdp impspve fhe %@thsr?&*'@f %frtaese

téaﬁw Q0h&S tarf t é\terkﬁstméﬁosr%\’tthé Q?@é ‘t(ﬁﬂash@stﬁut@& l4dfnifopiperidine, this is

ess at ne ressure reparati on of
4e@m¢d1 with hydregen tnethe @menw pf pbyd rgg@f@ﬂ@m |0& ﬁelﬁ@mq@'on catalyst

PHA
P soBS BRI 0 6 o e pureaon sgp o
\caloyengmber cami ipwereg tQﬂQﬁSé Wme of 6 m)nt hs
Surprisingly, a process for the preparation of

4-am no-2, 2,6, 6-tetranet hyl piperidine with a hig
chSO(&ZI‘46§QQI@IISO| degclites dpemessoantheirifigation of Htﬁsaétpéf'ﬂ'f@ﬁ In this

?cfgeggt at8f 4] hlgﬁ' %oﬁﬁ% %mb@@rﬁs' 8 firsAP rhb RIS RAS EHeQ@actson

ace at tenperature and at a hig
ml@gmmsfdkaﬁp@rae@dmng Reeieaddadaniy Eln@|h!n$'§rpa(t€t§\dl§‘ed$ isolated

tgggsn Bnr §9%Pglgg raerleauéuliﬁ SqdMin phkticlr NBBHRthe WP8AYcolour

e to
aurbencarche (oglesed totlesaibanybpi peri dine with a high
colour stability which is retained even after a
storage tinme of six nonths at room tenperature.
Toepao BE Tmublicatioas pachydesaribe antsidditipna qwsificaiias stapen order to

g?p(,g\,rg@]gq%e%pga o6 stdpst ream af terreaction can take
prace’ in i

sane reactor w thout interconnected

It was therefore the object of the present invention to provide a process at medium
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
out without the further addition of additives and/or
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with a specific surface area of from 100 to 350 n®/g,
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chosen so that it is |ower than the reaction
tenperature of the afterreaction. Preferably, the main
reaction of the process according to the invention is
carried out at at nost 120C, preferably from40 to
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reaction is not necessary before the afterreaction.
After the afterreaction, in the process according to
the invention, the reactor is preferably deconpressed
and the catalyst is firstly separated off fromthe
reaction mxture. The catal yst can be separated off
by known net hods according to the prior art, such as,
for exanple, by filtration. However, in the process
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In the process according to the invention, the work-up
of the |iquid phase which conprises the crude product
takes place - after separating off the catalyst -
preferably through the addition of auxiliaries, such
as, for exanple, alkali netal hydroxides. Thus, the
formati on of two phases can be inproved. Foll ow ng

hase .separat | i C o ¢
P RpURRTRES phffer hmBraRE ey RIRTEn FAlGs phoben ot of
RIductsysin dlee surtica derision, frderfavias tanision, densityiscapitieer angther

added .t o t.he. | i.gui i Eiady f
Bgrer TR SipifeY fertiBPGr ind BRRafSt o Bfert gl aBderRadndeims o
whfbly sivideer filtesattoff Heyrcokalt ap rioke! optalystis seif-igniindelh the process

carri.ed, out . . a r LA i
sStRa b ORG-S SoRh Bl ecrueiionc.
pexgrepiaidacanted off.he

4-am no- 2, 2, 6, 6-tetranet hyl pi peri di ne and/ or bel ow t he

boiling 7 tenperature of water. Preferably, these are
FOthp rovdss abdording tor thre anveintian, ;thmaialwtdp@ovw fromdRg esaction

an articul arl f t whi i accordin
AP g rE Y g B s’ HindidH el B Blchiaes according
fyithsiinvehtiorp Ivathis repessathiematalyst isfed & theifunthar geductive amination in

ntrainers that. can | QL Fe QI 6 nsion,

Jo5 PLE PIGIReay MR fr%gacbﬁ @g}r]}ééfbntsnuc ﬁehg)g ?‘Jeifg@lﬁqegx?r?g? e,

barsausrly prgferabiekcthe formedfraanyssifdbeilingaquegep saspension.
t ol uene, xylene, or alcohols, such as, for exanple,
n- but anol , 2-ethyl hexanol, isononanol. It is of course,.
RhaicuIRMEEhén asihg catalys| withf the ahtive roetal cabsliras walhama fegycling of

he r ki.l l.ed,in . he s ; hip&rdine i
b o s ki
5186 atthined.an drdeatcsfrther impraier the golohestalkility: the gatalyshean be worked-

ted off i i1 o .
35 b8 o 9050 1 A BR3P oy i & Bt
sdMsrivaduc ast foresmble reatat or lower alcdhols, such apetbgpol. and a

st abi | i nd | ess c [ fio ot 110 30% b
s Eepuabyaas FRRERhTLFbR o3 be' ARoAYie R REMES 1 10 30% by
bightiofane cataRstiyith Beshetatalpsit hy| pi peri di ne can fol | ow,
preferably under reduced pressure. The exanpl es bel ow
serve to illustrate the process according to the

inte pidcess acvordigto the @pention, éme wérk-up of the liquid phase which

4-am no-2, 2, 6, 6-tetrapet [ il 0S4 L
SRR o8 ST BBLAN, R ShRB oA rsoray
thhdughand additiemnsf. aukiianes, ssciias, faexaB (e, glkali metal hydroxides. Thus,
2! )6) ._te a th | I rl- i '4' K | i r .
Gt 5 DL AE B 6 Pk et e o

pHercanbeavorked-ap by Histilationed aut ocl ave with a paddl e
stirrer, electric heating, air cooling and a hydrogen
mass throughflow regul ator. The catal ysts used were
i o SiefeyreBEhBbb(nentiof theymbedssreccarling tatfe ingerdion) §n entrainer is

aBdZd%e 2’(5 trgeal%tu%dvpﬁ'\agg,t t%lta c%?al?)?slt Egving already been separated off, the entrainer
forms an azeotrope with water, and then an azeotropic distillation is carried out. Of
advantage here are entrainers whose azeotrope with water boils below the boiling
temperature of the 4-amino-2,2,6,6-tetramethylpiperidine and/or below the boiling



from Evoni k Degussa GrbH. The autocl ave is then

flushed three times with nitrogen. The stirrer is set

at a rotational speed of 300 rpm Then, 83 g of liquid
ammonia are netered in. Then, with the hel p of

hydrogen, the pressure is set at the desired pressure

of the main reaction and al so the tenperature. The
afterreaction takes place at a tenperature of 150C

and a pressure of 50 bar for about 3 hours. Conditions
ftemperatureaff vatar Rrefarahly, desdeaare ggmipoundst Wighefoame hivarg @zeotrope
i o T, . T t :

T BeE s BB APty BOBHHRA B D61 A8 Sencous
cazeotrepk ant thus waseacph s rdrdovedily sidie phase separation of the distillate.

e R RS AL LA B 50O S s o
Reguwées hexdrte, BRddiZaneyanethyloysilattexae, dehzdns, toluape, xylene, or

i nt rodu nder n_i n I i A
AABE A B ol AR, RGO R 861 e
alsoopdsaibte fouselatiSarthen edtrdinerstedwhito the parsamsskiliet fin the art.
nitrogen. The stirrer is set to a rotational speed of

500 rpm Then, 125 g of liquid amonia are nmetered in
aine: useedi ba @ntrainanenabtesrtha vater whicheis used a$ s@mt inhemeaction and

i,th the hel f hy '
SR PO e e Bl SR A g o,
Boarhimo-2)2,6 ja2eframethglpipetidioads lessitherr@altyl stregseds reswudiing in better

calri t t t ocd ' e il
b S0 e Lol G P B SRR RIS o apttaton
alistitlattparof éredd-amino-2 a6t 6-tetrapretidd@peridine gﬁnsfoltm‘, peeferablyamnder

For work-up, the crude product is stirred at

a?rf%%n. ressur
5 gﬂd’% ge'of tol uene are added. This gives a
t hr ee- phase crude product (lower phase (solid)

e i R A A A
dsqﬂaraidmlmf dehmdh?-z,a,mﬁée;]trqrhmbyipipbﬁdjué m) mop?@e;}il, without the
SRR Gy D 5 PR oG R A 0, BT O

remains is adm xed with 100 g of deionized water and
%eusepl i1n_1?je next batch. In the follow ng batch, only
éﬁmﬁeSf ei oni zed water are then added instead of

360 gof af2,8j6tetranzatilyipiperidin-4¥ine, telonized|wiatér phddé g qf dascatalyst are

.vellow sh) are worked- W 3 :
Pl Ao pitB TR oS PubeleVi e selhufter, etectro
hedtingn air vadling agd pciyatagen madd througbfoke regetatamn@ihe catblysts used
bath, in j at a bpt.to e r .

Watstrrsiv B4 oofle el Nb AT 4 Reb Rl 21 fo7 Mot B otal cobatt

frared@ voalki Deglissa Girtddt. iThe autoctzveris tendlushddithede tirhes with nitrogen.
water):. 312 nd botto . e d :

FHE St 92205t Sheft e, 2O oM oM 8 g REftiy agmopa ere

micteredd 0t Then, viittrthe halpwf aydrbgen, the ptesEQ€ isset = thpr desired pressure

8ff théL ?noaiﬁ re%gtionr;ogrqd alg'o5 %eQGr%fpeya%lule%ec glltec}}'ga%ﬁjon takes place at a

temperature of 150°C and a pressure of 50 bar for about 3 hours. Conditions for the

afterreaction deviating from these are noted in Table 1 below. Table 1 shows both the

process parameters, and also the results of the examples carried out.



4-am no- 2, 2, 6, 6-tetranet hyl pi peri di ne crude product
are retained in the bottom 130 g of toluene are
produced as distillate. After the

4-am no- 2, 2, 6, 6-tetranet hyl pi peridi ne crude product
has been distilled once nore overhead (50 cm col umm;
bottom tenperature 80 - 100C, top tenperature 78C,
pressure: 15 nbar), a colourless, storage-stable pure
4- am no- 2, 2, 6, 6-tetranet hyl pi per|d| ne i s obtained
[BenResB TaBle 2). 910 Uo 2 arn <g muyi v mrwi

Nﬂ@ %AJ/S‘f 2 @6f6“te{\rbrl?\|efﬁglp‘ﬁ%ngln -Doht, I\iSOQJ &o%loﬁlz(ed WétéF‘aNH@% ofa

€
el rataySLMREEar s Do avasa BB G TR7, Watenolbn 2t ¥ty

th%ijch gn&brgr&rﬁng 2| stﬁeWath&an w:thQIa]dé\étMeNaM d'hebteljacket.
Then the autoclave is closed and ﬂushed three tlmes wuth nltrogen 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 work-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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Cainms: 1. A process for the preparation of

4-am no- 2, 2, 6, 6-tetranet hyl pi peri di ne by reacting
2,2,6,6-tetranet hyl pi peri di n-4-one with amoni a and

é] i(;“ gen in the presence of nickel or cobalt
‘ca‘l‘a’fézysts and wat er,

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 3:1 to
71.

4. A process according to at least one of claims 1 to 3,
characterized in that
skeletal metal catalysts 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 the skeletal metal catalyst are used, based on the

2,2,6,6-tetramethylpiperidne-4-one used.

13 °



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-tetramet 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 main reaction. 2. A
process according to claiml1l, characterized in that
wat er and 2, 2, 6, 6-tetranet hyl pi peridi n-4-one are used
inthe nolar ratio of from2.5:1 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

rml ar Arbteds@bcdripgtd afllehst oné: df clafims Atpbocess

according tq at |l east one of clains 1 to 3,

char a€f g?"f%adl'ﬂﬂ?‘ﬁat skeletal nmetal catalysts with

t he agid M&inEiclibe icedpéd oatrsl/aaempecket otfremuad. 110%. A
process according to claim4, characterized in that
from0.5 to 15% by wei ght of the skeletal netal

cat al )Agfro@fsg abs#ding e aeidastionelis claims 1 to 6,

2,2,6 tetranmeth p| peri dne-4-one used. 13 6. A
proce%@arﬁ‘éeml'ﬂ 4o at |east one of clains 1 to 5,
char ageqh4in eshctibn tdetmiddsutsalpréssacs ofdrom § t6 80 bard out
at a tenperature of from40 to 110C. 7. A process
according to at |east one of clains 1 to 6,

ghar agtpdded€dcddidihg @ attIBSstBRE f ERASS 1 @7, s carried out
at a pressure of from5 to 50 bar. 8. A process

accor ehamcterzeddn f@hst one of claims 1 to 7,

char agb @kb@esttibA id Edtied bt Afatt8mbeREire ONfrom 138rto |2ed @ut
at a tenperature of from 130 to 200C. 9. A process
according to at |east one of clains 1 to 8,

ghar ag bRickd&sedordihd & 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 to 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 1o 4:1.
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the afterreaction is carried out at a pressure of from
35 to 150 bar. 10. A process according to at | east
one of clains 1 to 9, characterized in that the
afterreaction is carried out in the sanme reactor as
the main reaction. 11. A process according to at

| east one of clains 1 to 10, characterized in that no
wor k-up of the reaction m xture after the main
reaction and before the afterreaction takes place.

12. A process according to at |east one of clains 1 to
11, characterized in that amoni a and
2,2,6,6-tetramet hyl pi peridi n-4-one are used in the
nolar ratio of from1.5:1 to 4:1. 14 13. A process
alcor & prgedss agtordangdo ableastodnecdfaiains 1 te 2,12,

characheri zedd'.n t%at the catalyst is separated off
from € %rafzﬁea%ﬁ d'nryﬁ se by decantation, an

aggl otrer aitalyst isseparated pff liemmitpediddid phbed by decantation. amhe

|20 S e REE B AR B e

suspension to a further reductive amnation. 15. A
groce s accordin of clains 13 and 14,

. ith
Aar a péqqefgac?q{gphg? gfghng%’trai ner is added to the

| i qui chyrhetedzealrid thdten an azeotrope distillation is

carri % c%yatlyst %qu‘ed 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.
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