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4-Acylaminopiperidine N-oxides

The present invention relates to novel 4-acylaminopiperidine N-
oxides of the general formula Ia

AlBl (Ia)

where A! is hydrogen or an organic radical and B! is a radical of

the general formula IIa
]
R6—C—N-"
RS
4 1 I
R _R (ITa)
R3 N R2
|
0
where
R1-R4 are each C;—-Cy—alkyl and Rl and R2, on the one hand, and
R3 and R4, on the other hand, may furthermore be bonded
to form a 5-membered or 6-membered ring,
R> is H or C;-C4—alkyl and
R6 is H or C;-Cig-alkyl.

The present invention also relates to a process for the prepara-
tion of the compounds Ia, the use of the compounds for
stabilizing organic materials against the harmful effect of free
radicals, in particular of styrene during distillation, the joint
use of the compounds Ia or Ib with aromatic nitro or nitroso
compounds or substituted phenols, and liquid or solid organic
materials which contain the compounds Ia.

The stabilization of organic materials against damage by free
radicals, as formed under the influence of light or heat, is gen-
erally known. Compounds from various classes of substances, in-
cluding the N-oxides of various derivatives of 2,2,6,6-tetrame-
thylated piperidines, have been proposed to date as stabilizers
for this purpose.
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One compound of this type, which is derived from 4-amino- _
2,2,6,6-tetramethylpiperidine N-oxide, is the bisamide of adipic
acid

‘O—N NH— CO— (CH2)4— CO— NH N—oO

which is described in SU-A 1 139 722, Similar known compounds
contain the ester or carbamate group (EP-A 0 581 737 and
SU-A 1 027 150, respectively) instead of the carboxamido group.

Furthermore, EP-A 0 581 737 discloses that the stabilizing effect
of N-oxides is increased if they are used together with aromatic
nitro compounds.

In addition, EP-B 0 316 582 discloses non-free radical plperldlne
derivatives having the structural unit

I
H— C—N—
N
I
H

which are suitable as stabilizers for organic material.

Since the N-oxides known to date have an unsatisfactory action,
it is an object of the present invention to provide novel N-ox-
ides having improved performance characteristics.

We have found that this object is achieved by the 4-acylaminopip-
eridine N-oxides defined at the outset.

We have also found a process for the preparation of the compounds
Ia and Ib, the use of these compounds for stabilizing organic
materials, their joint use with other stabilizers, and liquid or
solid organic materials which contain the compounds Ia or Ib.

The structural element of the compounds Ia which is essential for
the stabilizing properties is the moiety B! of the general formula
IIa.,
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In this formula, R! to R?! may be alkyl, such as methyl, ethyl,
propyl or butyl, methyl being particularly preferred. Alicyclic
radicals in which R! and R? or R3 and R% together form a tetrame-
thylene or a pentamethylene group are also suitable.

R> may likewise be alkyl, such as methyl, ethyl, propyl or butyl,
but is preferably hydrogen.

Suitable radicals R are lower alkyl, such as methyl, ethyl, pro-
pyl, butyl or longer-chain radicals of up to 18 carbon atoms.
However, R6 is preferably hydrogen, so that in this case the amino
group carries a formyl radical.

The moiety A! serves in particular for adapting the chemical and
physical properties of the compounds to the various intended
uses. By varying the moiety Al, for example, the solubility in
various organic materials, the volatility and the compatibility
with other assistants can be influenced.

In addition to being hydrogen, A! may be, for example,

- C1—Cz2—alkyl, such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, n-pentyl, isopentyl, hexyl, octyl, decyl,
dodecyl, octadecyl, pivalyl, 3,3-dimethylbut-2-yl, neopentyl,
4-methylpent-2-yl or 2-ethylhexyl,

- C3—Czz—alkenyl, such as allyl, butenyl, pentenyl'or oleyl,

- C3—-Cyi2—-cycloalkyl, such as cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl, methylcyclohexyl, cycloheptyl, cyclo-
octyl, cyclododecyl or blcycloheptyl, especially cyclopentyl
or cyclohexyl,

- cyano—, hydroxyl- or carboalkoxy-substituted C;-Cz,-alkyl,
such as cyanomethyl, hydroxyethyl, hydroxypropyl, hydroxy-
butyl, carbomethoxyethyl or carboethoxyethyl,

- C4-C22-alkyl which is interrupted by ether oxygen or nitrogen
or substituted by hydroxyl, such as —-(CHy)3N(CH3),,
~(CH2)3N(CzHs)2, —(CHz)3—-OCH3, —(CH2)3—-O-CH(CH3),,
= (CH2)20(CH2)2-0OH, —CHz—(CHz)2-CH2-N(CHz)3,
= (CHz)2-N[CH(CH3)2]2, —(CHz),-N(C3Hs)2, -(CH2)2N(CH3)2'
= (CH2)20CH3 or —(CH3),0CH,;CH3,

- substituted C7—c22—phenyl and C;3-Cy;—diphenylalkyl radicals,
such as benzyl, -the isomeric methoxybenzyls, methylbenzyls,
ethylbenzyls, isopropylbenzyls, trimethylbenzyls,
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fluorobenzyls, chlorobenzyls, methylenedioxybenzyls, phenyl-
ethyls, phenylpropyls and phenylbutyls, dimethylaminobenzyls,
diphenylmethyl and 1,3-diphenylprop-2-yl,

- aryl, such as phenyl, tolyl or carbo-c1—C4-alkoxy—substitu;ed
phenyl,

- Ci1—Caz—alkyl carrying a heterocyclic structure eg.

/I: :D /1: E] CH,CH»-
-CH,;CH2-N o,
\_/

-CH, -CH; -CHZ

—CH2@ - (CH3)3~N~ 2N '’ —(CH2)3-N\_/0 ’

—(CHz) 2—N: and -CH,CHa~ : j

- a phosphorus-containing group, such as a phosphoramide, a
phosphinic acid derivative or a phosphoric acid derivative
having alkyl radicals or a nitrogen- and/or oxygen-containing
organic radicals of an aliphatic, aromatic or heterocyclic
nature.

Preferred compounds Ia are those in which A! in turn carries fur-
ther radicals ITa. Consequently, on the one hand the compounds
attain a molecular weight which greatly reduces their volatility
and on the other hand the presence of two active stabilizer
groups increases the stabilizing effect of the compounds. Among
the compounds of the formula Ia, in particular the compounds of
the formula Ib have these properties.

In addition to the moieties IIa, the compounds Ib may also con-
tain moieties IIb in which R7 may be hydrogen, hydroxyl or a C- or
O-organic radical. In particular, formyl, O-alkyl, O-aryl,
O-hydrocarbyl, O-carbamoyl, cyanomethyl or substituted alkenyl
may serve as such radicals. The possibilities and preferences
which apply to R! to Ré are the same as those stated for the moie-
ties IIa.

Examples of suitable moieties A? are the following radicals:

- Ca—Cax—alkylene and Cs-Cjyz;—cycloalkylene, such as =(CHz)p—CH2—
(where p is 1 to 21)
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—CHZ—TH- , ‘U ’ Q ’ _O_ CHZO- r
CH;

CHj;
——<(::>——-CH2——<<::>*-‘ ’ -Cﬂz‘TH‘(CH2)4' , —L-CH;- and
) | |
H3C \CH3 cats CHs

CH3
|

-CH;-C—-CH—- ,

CH;

- Cg—Cis—~phenylalkylene and phenylene, such as

(CH2)g— and —(CHz)q'—@—(CHZ)q-Q—(CHZ)é_

where is 0-4
(HoC)q a

- alkylene which is interrupted by ether oxygen, nitrogen or
heterocyclic structures, such as

—(CH2)30(CH)40(CH;)3~, —(CH2)30(CH2)20(CHz)20(CHz)3—,
=(CH2)2N—(CHz)2—-, -—(C3HgO)—C3Hg— where r is 1 to 33,

CH;

/N
—(CH2)3N-(CH2)3~, =—(CH2),-N N-(CHz)2-,
2)2 2

—(CHz)3—N N-(CHz)3— —(CH2)30(CH3)20(CH3 ) 3-
2)3 2)3 s ’
, 2}3 2 2. 2)3
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CHj3

—CH,~-C—CH,

O(CHz)sCH;3 CH;

CH(CH3)3

—CH,;—-C—CH,

CH-CH>—-, —CH;-C-CH;,

CaHs

CH-CH;- or

O(CH,)sCH3 C2Hs

CH-CH;-

O(CHz)sCH3 CH(CH;)2 where s is 0 to 7,

- carbon—-, oxgyen- and/or nitrogen-containing bridges having
phosphorus as a heteroatom, such as

= (CH2)—-0-P(0)Ph-0—(CHz) 2~, —(CHz),~0~P(0)OPh-0-(CH,)>—,

| |
CHj THz
CH;
_—'T'-' ’ —P—
A (5
/\
CH, THZ
CH3 CHj;
—_— P ’ —p—
N
N
CH; CH;
OCH;
-— P ’ —P—
OC2Hs 0C4Hg

’ __.T-__ ' '_'T-—" r —P—
CH; H3C—C—CH; LH
| | /\
CHy , CH3 CH3 CHj3
CHj
t —P— ’ "“T'—— : —P— ’
@ §
CH3
CH;
___r__' ’ '__T——‘ ¢ —P— «
dﬁ/ o éifL\bH OCHj3
: 2
ANA T
CH3 CH3; CH3 CHj CH CH
|
ﬂHz CHz
—P— ’ —P— ’ —P— 1
| | |
o O o
| | |
CH3 CH - '
| /\
THz CH3 CHj
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10 ——CH2CHy— O— P—O0— CH,CHy—

7

——CH;CH;NH— P — NHCH,CH,—-

15
—CH2CHy— O—P——O0—CHyCH,—
(0]
0 0 o) 0
o n || ||
0 S i el
CHj3 CH, THZ C4Ho
CH; CI:HZ
30 CH;
0 0 0
I | [
-_—Pp — ’ —P— -—P— —P—'
5 | | f l
C7His H3C—(|:_CH3
CHj
0 0] 6]
40
I I [ I
—p— P —PpP— ’ —_p— , —P—
| |
N -
CH3 CHj CH, CH;
45
CH3; OCH3 CHj3 CHj3
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o] o) o o) 0
I | | | I
—P—CHy;— P— r _IP_ CHy— ll?_ 4 - |P_
0 0o OCH;
0 0 0 0
I | I I
—p— P p— , —_—p — ' —_—p— ’
| | | |
OC,Hs o 0 0
d
<
NO,
(o) 0
I I
- Pl’— r  — CH2CH;NH— P~ NHCH;CH;— '
o)
H3C CH;
CH;
o) o) o) <\ /> 0O
I I . I
_T_CHZ—T— ’ ——T |P"—‘ t — P— CH;— CH,—P ’
CH; CHj

—IP_(LH_CHZ_P_-’ —]l?——<: :}——l— ’ -—IIP—L——]_I)__

Particularly preferred compounds are compounds of the formula Ib
in which all moieties B2 are N-oxylpiperidine radicals and the
moiety A2 is short-chain alkylene of 2 to 8 carbon atoms, such as
—CHz-CH—, —(CH2)4—, —(CH2)s— or —(CHjz)g-.



10

15

20

25

30

35

40

45

0050/45741

9
The novel compounds can be prepared by oxidation of the corre-
sponding piperidine compounds with hydrogen peroxide. The piperi-
dine compounds used and their preparation are described, for ex-
ample, in EP-A 0 316 582 or can be prepared in a known manner.
The oxidation reaction is preferably carried out with the addi-
tion of organic solvents.

Preferably used organic solvents are those which are at least
partially miscible with water, for example polar protic solvents,
such as alcohols, in particular methanol, ethanol, propanol,
n-butanol and isobutanol, and polar aprotic solvents, such as di-
methylformamide, dimethylacetamide, N-methylpyrrolidone and
tetrahydrothiophene dioxide.

The oxidation is preferably carried out at a pH of from 6.5 to
11, particularly preferably from 7.0 to 8.5, very particularly
preferably from 7.5 to 8.0, and the pH can be brought to the de-
sired value and can be kept constant by the presence of buffer
compounds, such as sodium carbonate, sodium bicarbonate, potas-
sium or sodium mono- or dihydrogen phosphate, or sodium or potas-
sium bisulfate, or organic acids, such as acetic acid, formic
acid, cyanoacetic acid, malonic acid or lactic acid. Inorganic
acids, such as hydrochloric acid, sulfuric acid or phosphoric
acid, and inorganic bases, such as sodium hydroxide, lithium hy-
droxide or, particularly preferably, potassium hydroxide, which
may be used in the form of an aqueous or alcoholic solution, are
also suitable for adjusting the pH.

The presence of catalytic amounts of oxides, hydroxides or salts
of magnesium, of calcium or of zinc is also advantageous, suit-
able anions being chloride, bromide, sulfate and phosphate. Good
results are obtained, for example, with magnesium sulfate. Boric
acid, salts thereof and hydrates of these salts can also advanta-
geously be used as catalysts. The concentration of the salts is
from 0.01 to 10, preferably 0.1, mol%, based on the amount of
acylaminopiperidine.

The oxidation is preferably carried out at from 40 to 100°C, in
particular from 60 to 80°C. After reaction times of from 0.5 to
about 24 hours, the reaction mixture is advantageously cooled to
room temperature, water is added and the resulting reaction prod-
ucts are separated off in a manner known per se in the form of
solids. Particularly in the case of reactions which are carried
out in the presence of readily volatile solvents, for example
methanol, ethanol or isopropanol, the reaction mixture can be -
worked up by removing the solvent by distillation with or without
the addition of water. The oxidation conditions are so mild and
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selective that there is no elimination of sensitive groups, for
example of the acyl radical R6-CO-. After the oxidation has ended,
it is advantageous to decompose excess hydrogen peroxide. This
can be done, for example, by treating the reaction mixture with
iron or manganese salts, preferably iron(II) sulfate, at slightly
alkaline pH, eg. at pH 9-10.

It is not essential for the oxidation reaction to go to comple-
tion. Even the partially oxidized piperidine compounds have good
activity.

The novel 4-acylaminopiperidine N-oxides are suitable for stabi-
lizing organic materials and protect them from the harmful effect
of light and heat. The organic materials which can be stabilized
by the compounds include plastics of all types, for example poly-
propylene, polyethylene, acrylonitrile/butadiene/styrene copolym-
ers, polyamides, polyurethanes and pigment-containing polyole-
fins. Fats, oils and surface coatings can also be stabilized with
the novel compounds. ' ’

Stabilizers Ia and Ib are particularly advantageous for stabiliz-
ing monomers which undergo free radical polymerization, such as
the esters and amides of acrylic acid and methacrylic acid as
well as these acids themselves, acrylonitrile, methacrylonitrile,
vinyl chloride and styrene.

The novel compounds can advantageously be used in particular for
stabilization during storage and during distillation. The novel

compounds Ia and Ib are particularly important in the distilla-

tion of styrene, which is sensitive to polymerization.

The novel compounds Ia and Ib, particularly those in which R6 is
hydrogen, have a very good stabilizing effect per se. This effect
can often be increased further by combination with aromatic nitro
or nitroso compounds or with substituted phenols. Examples of
aromatic nitro compounds which may be used are

1,3-dinitrobenzene,
1,4-dinitrobenzene,
2,6-dinitro-4-methylphenol,
2-nitro-4-methylphenol,
2,4,6—-trinitrophenol,
2,4-dinitro-1-naphthol,
2,4-dinitro—-6-methylphenol,
2,4

2,4

2,4

14
,4~dinitrochlorobenzene,

dinitrophenol,

,4-
~dinitro-6-sec-butylphenocl,

14
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4-cyano-2-nitrophenol,
3-iodo-4-cyano-5-nitrophenol,
particularly preferably 2,6-dinitro-4-methylphenol,
2-nitro—-4-methylphenol,
2,4-dinitro-6-sec-butylphenol and
2,4-dinitro-6-methylphenol.

Examples of suitable aromatic nitroso compounds are

p—nitrosophenol,
p—nitroso—-o-cresol and
p—nitroso-N,N-diethylaniline.

Examples of suitable substituted phenols are:

4-tert-butylpyrocatechol,

methoxyhydroquinone,

2,6-di-tert-butyl-4-methylphenol,
n-octadecyl—-f-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate,
1,1,3-tris(2-methyl-4-hydroxy—-5-tert-butylphenyl)butane,
1,3,5~-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4~-hydroxy-
benzyl)benzene,

1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl) isocyanurate,
1,3,5-tris[p-(3,5-di~-tert-butyl-4-hydroxyphenyl)propionyloxyethyl]
isocyanurate,
1,3,5-tris(2,6-dimethyl-3-hydroxy-4-tert-butylbenzyl) isocyan-
urate and

pentaerythrityl tetrakis[p-—(3,5-di-tert-butyl-4-hydroxy-phe-
nyl)propionate].

The 4-acylaminopiperidine N-oxides Ia and Ib can, if desired,
also be used in any desired combination with other N-oxides, for
example with

di-tert-butyl-nitroxyl,

l-oxyl-2,2,6,6-tetramethylpiperidine,
l-oxyl-2,2,6,6-tetramethylpiperidin-4-ol,
l-oxyl-2,2,6,6-tetramethylpiperidin-4-one,
l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl acetate,
l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl 2-ethylhexanoate,
l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl stearate,
l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl benzoate,
l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl 4-tert-butylbenzoate,
bis(1l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl) succinate,
bis(1-oxyl-2,2,6,6-tetramethylpiperidin-4-yl) adipate,
bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl) sebacate,
2,2,6,6

bis(1l-oxyl-2,2,6,6-tetramethylpiperidin~4-yl) n-butylmalonate,
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bis(l-oxyl-2,2,6,6—tetramethylpiperidin-4-yl) phthalate,
bis(1l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl) isophthalate,
bis(1l-oxyl-2,2,6,6-tetramethylpiperidin—-4-yl) terephthalate,
bis(1l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)
hexahydroterephthalate,
N,N’-bis(l-oxyl-2,2,6,6-tetramethylpiperidin—-4-yl)adipinamide,
N-(l-oxyl-2,2,6,6—tetramethylpiperidin-4-yl)caprolactam,
N-(1l-oxyl-2,2,6,6-tetramethylpiperidin—-4-yl)dodecylsuccinimide,
2,4,6-tris[N-butyl-N-(l-oxyl-2,2,6,6-tetramethylpiperi-
din-4-yl]-s-triazine and
4,4'-ethylenbis(l-oxyl-2,2,6,6-tetramethylpiperazin-3-one).

Combination with sterically hindered amines, such as 2,2,6,6-te-
tramethylpiperidine derivatives, is also advantageous. These in-

clude the nonoxidized starting compounds for the novel compounds.

In all cases, up to 50 % by weight of Ia or Ib can be replaced by
other oxyl compounds.

For stabilization purposes, the novel compounds are preferably
used in the following concentrations:

For the stabilization of plastics:

Ia or Ib alone: from 0.01 to 5, preferably from 0.02 to 1, %
by weight, based on the amount of plastic. '

- For the stabilization of fats, oils and surface coatings:
from 0.01 to 5, preferably from 0.02 to 1, % by weight.

- For the storage of monomers which undergo free radical poly--
" merization:

from 0.0002 to 0.1, preferably from 0.0005 to 0.01, % by
weight.

- For the distillation of monomers which undergo free radical
polymerization:

from 0.0005 to 0.5, preferably from 0.005 to 0.05, % by
weight.
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Ia or Ib in combination with an aromatic nitro or nitroso
compound or with a substituted phenol as costabilizer: from
0.0005 to 0.5, preferably from 0.005 to 0.05, % by weight of
Ia or Ib plus from 0.001 to 0.5 % by weight of costabilizer.

5
Examples
Example 1
10 0] ﬁ
H—C—N— (CHz)g—N—C—H
/
15 N N
o I
o o

600 ml of a 30 % strength by weight solution of hydrogen peroxide
20 (19.6 mol) were added to a suspension of 540 g (1.37 mol) of
N,N’-bis[2,2,6,6-tetramethylpiperidin-4-yl]-N,N’-bisformyl-
1,6-diaminohexane, 800 ml of water, 150 ml of isobutanol and
200 mg of MgsSO; at 70°C in the course of 2 hours, and the mixture
was then kept at this temperature for a further 16 hours. The
25 mixture was then cooled to room temperature and the precipitated
product was isolated in the usual manner. The product contains
not only the di-N-oxide but also the mono-N-oxide compound as a
byproduct.

30 Yield: 85 %, melting point: from 169 to 170°C.
In a similar way to Example 1 but using methanol instead of
water/isobutanol as the solvent, the following examples of com-~

pounds were prepared:
35

40

45
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Starting material Product Yield Melting point
5 98.0 % of o
N N
| I
H (o)
10 OHC\N OHC N/\©
(j 78.0 % of o
>fj< >fj< theory |1
N N
| |
15 H o}
H o
-
N N~
OHC\ OHC~ |
20 88.5 % of 212°C
>fj\ >(i e
< —
N N
l |
H o
25
Example 5

Stabilizing effect of the compound according to Example 1 in sty-
30 Tene: :
The stabilizer according to Example 1 and, for comparison, vari-
ous conventional stabilizers were dissolved in a concentration of
120 ppm in styrene. 500 ml of this solution were heated to 110°C
under nitrogen in a reaction vessel. 250 g/hour of an identical
solution were metered continuously into this heated styrene solu-
tion and the same amount was removed continuously. The equilib-
rium polymer content was measured at the outlet. The following
results were found:

35

40

45
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Stabilizer Polymer content in %
According to the invention:
Compound according to Example 1 0.10
For comparison:
Bis(l-oxyl-2,2,6,6—tetramethyl- . 0.24
piperidin—-4-yl) sebacate
p-Nitrosophenol 0.18
p-Nitroso—-o-cresol 0.30
Without stabilizer: >5.00 *

* termination before equilibrium was established
Example 6

Stabilizing effect of the compound according to Example 1 in com-
bination with a costabilizer:

The stabilizer according to Example 1 and, for comparison, a con-
ventional stabilizer were dissolved in a concentration of 120 ppm
in styrene. In addition, 2,4-dinitro-sec-butylphenol, as a co-
stabilizer, was dissolved in a concentration of 240 ppm in this
styrene. The solutions were subjected to a test as in Example 5,
and once again the polymer content was measured at the outlet.

The following results were found:
Stabilizer Polymer content in %
According to the invention:

Compound according to Example 1 0.04

+ 2,4-dinitro-sec-butylphenol

For comparison:
Bis(l-oxyl-2,2,6,6-tetramethyl- 0.07
piperidin-4-yl) sebacate
+ 2,4-dinitro-sec-butylphenol

Example 7

Stabilizing effect of the compound according to Example 1 in
acrylic acid:

Acrylic acid was melted in an ampoule with the addition of 50 ppm
of the stabilizer according to Example 1 and, for comparison,
various conventional stabilizers, and the melt was thermostated
at 80°C. The induction period to the beginning of polymerization
was measured. The following results were found:
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Stabilizer

Induction period [h]

According to the invention:

Without stabilizer:

Compound according to Example 1 502
For comparison:
Bis(1l-oxyl-2,2,6,6—tetramethyl- 470
piperidin-4-yl) sebacate
Phenothiazine 170
1
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(Ia)

I

where Al is hydrogen or an organic radical and B! is a radical

(IIa)

are each C;-C4—alkyl and R! and R2, on the one hand,

and R3 and R4, on the other hand, may furthermore be
bonded to form a 5-membered or 6-membered ring,

(Ib)

where A2 is an n-valent organic radical, n is from 2 to 4 and
at least one of the radicals B2 is a radical IIa and the
remaining radicals B2 are identical or different radicals of

(IIb)

17
We claim:
l. A 4-acylaminopiperidine N-oxide of the formula Ia
Alpl
of the formula IIa
I
R6—C—N—
RS
R4 Rl
R3 N R2
|
o
where:
R1-R4
R5 is H or C;-Cs—-alkyl and
R6 'is H or C1-Cig—alkyl.
2. A 4-acylaminopiperidine N-oxide of the formula Ib
A2(B2),
the formula IIb
]
R6—C—N—
RS
R4 Rl
R3 N RrR2
&7

where R7 is hydrogen, hydroxyl or a C- or O-organic radical.
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3. A 4-acylaminopiperidine N-oxide as claimed in claim 1 or 2,
in which R5 and R6 are each hydrogen.

4. A 4-acylaminopiperidine N-oxide as claimed in any of claims 1
to 3, in which R! to R¢ are each methyl.

5. A 4-acylaminopiperidine N-oxide as claimed in any of claims 2
to 4, in which A? is a,w-alkylene of 2 to 8 carbon atoms.

6. N,N'-Bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)-N,N’-bis-
formyl-1,6-diaminohexane.

7. A process for the preparation of a 4-acylaminopiperidine
N-oxide as claimed in any of claims 1 to 6, wherein the
corresponding N-unsubstituted piperidine is oxidized with
hydrogen peroxide.

8. Use of a 4-acylaminopiperidine N-oxide as claimed in any of
claims 1 to 6 for stabilizing organic materials against the
harmful effect of free radicals.

9. Use of a 4-acylaminopiperidine N-oxide as claimed in claim 8
for stabilizing monomers which undergo free radical
polymerization.

10. Use of a 4-acylaminopiperidine N-oxide as claimed in claim 9
for stabilizing styrene. '

11. A process for the purification of monomers which undergo free
radical polymerization by distillation of the contaminated
monomers, wherein the distillation is carried éut in the
presence of a 4-acylaminopiperidine N-oxide as claimed in any
of claims 1 to 6.

12. A process as claimed in claim 11, which is used for the
purification of styrene.

13. Use of a 4-acylaminopiperidine N-oxide as claimed in any of
claims 8 to 11 together with an aromatic nitro or nitroso
compound or substituted phenols or mixtures of these
compounds.

14. A mixture of 4-acylaminopiperidine N-oxide as claimed in any
of claims 8 to 11 and an aromatic nitro or nitroso compound
or substituted phenol.
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15. A liquid or solid organic material containing a 4-acylamino-
piperidine N-oxide as claimed in any of claims 1 to 6.
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