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A stabilizer mixture containing 

(A) for example a compound of the formula (A-I) 

Wherein R1 is hydrogen or C1-C4alkyl, R2 is a direct 
bond or Cl-Cloalkylene and n1 is a number from 2 to 

50; 

(B) a sterically hindered amine compound; and 

(C) anatase; 

With the proviso that the component (B) is different from 
a compound of the formula (A-I). 
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STABILIZER MIXTURES 

[0001] The present invention relates to stabilizer mixtures 
containing one speci?c sterically hindered amine compound, 
a further hindered amine compound and anatase (TiOZ), the 
use of this mixture for stabilizing an organic material, in 
particular a synthetic polymer such as a polole?n, against 
degradation induced by light, heat or oxidation and the 
organic material thus stabilized. 

[0002] A stabilizer mixture containing tWo speci?c steri 
cally hindered amine compounds and rutile (TiO2) is for 
example knoWn from US. Pat. No. 4,863,981. Stabilizer 
interactions in the thermal and photooxidation of titanium 
dioxide pigmented polypropylene ?lms are described by N. 
S. Allen et al. in Polymer Degradation and Stability 61 
(1998), 139-149. 

3C CH3 

H3C CH3 0 

H3C CH3 0 

[0003] The present invention relates in particular to a 
stabilizer mixture containing 

[0004] (A) a compound of the formula (A-I) 

(A-I) 

[0005] Wherein R1 is hydrogen or C1-C4alkyl, R2 is a 
direct bond or C1-C10alkylene and n1 is a number 

from 2 to 50; or 

[0006] at least one compound of the formulae (A-II 
a) and (A-II-b) 

(A-II-a) 

H3C CH3 CH2 

0 /(CH2)9 
CH2—CH—CH2—N CH2 

OH 

H3C CH3 0 

Dec. 22, 2005 

-continued 
(A-II-b) 

CH2 CH2 

(CH2)9\ >|—N 
CH2 0 O 

H3C CH3 

H3C T CH3 
H x 

H 2 

[0007] Wherein n2 and n2* are a number from 2 to 50; 
or 

[0008] a compound of the formula (A-II) 

(A-III) 

O H3C CH3 OH 

2-N O H3C CH3 

N CH2—CH—CH2—N 

3 o N H 

R4 H3C CH3 R3 0 

[0009] Wherein R3 and R4 independently of one 
another are hydrogen or C1-C8alkyl, or R3 and R4 
together form a C5-C11alkylene group, the variables 
n2* are independently of one another a number from 
1 to 50; 

[0010] (B) a sterically hindered amine compound; and 

[0011] (C) anatase; 

[0012] With the proviso that the component (B) is 
different from a compound of the formula (A-I), (A-II 
a), (A-II-b) and (A-III). 

[0013] Examples of alkyl containing not more than 8 
carbon atoms are methyl, ethyl, propyl, butyl, pentyl, hexyl, 
heptyl and octyl. 

[0014] Examples of alkylene (straight-chain or branched) 
containing not more than 11 carbon atoms are methylene, 
ethylene, propylene, trimethylene, tetramethylene, pentam 
ethylene, 3,3-pentanediyl, hexamethylene, octamethylene, 
decamethylene and undecamethylene. R2 is preferably 
C2-C5alkylene. 
[0015] n1, n2 and n2* are preferably a number from 2 to 25, 
in particular 2 to 20 or 2 to 10. 

[0016] n2** is preferably a number from 1 to 25, in 
particular 1 to 20 or 1 to 10. 

[0017] The de?nition of the terminal groups Which satu 
rate the free valences in the compounds of the formulae 
(A-I), (A-II-a) and (A-II-b) depend on the processes used for 
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their preparation. The terminal groups can also be modi?ed 
after the preparation of the compounds. 

[0018] In the compounds of the formula (A-I), the termi 
nal group bonded to the 2,2,6,6-tetramethyl-4-oXy-1-pip 
eridyl radical is for eXample hydrogen or —CO—R2— 
COOQ With Q being e.g. methyl, ethyl or propyl, and the 
terminal group bonded to the diacyl radical is for eXample 
—OQ or a group 

[0019] In the compounds of the formula (A-II-a), the 
terminal group bonded to the nitrogen can be, for example, 
hydrogen and the terminal group bonded to the 2-hydroX 
ypropylene radical can be, for eXample, a 

/CH2 

(CH2)< %— N— 
CH2 

0 o 

H3C CH3 

H3C N CH3 

[0020] group. 

[0021] In the compounds of the formula (A-II-b), the 
terminal group bonded to the dimethylene radical can be, for 
eXample, —OH, and the terminal group bonded to the 
oXygen can be, for eXample, hydrogen. The terminal groups 
can also be polyether radicals. 

[0022] The component (A) is preferably a compound of 
the formula (A-I) With R1 being hydrogen, R2 being ethylene 
and n1 being a number from 2 to 20; or 

[0023] at least one compound of the formulae (A-II-a) 
and (A-II-b) With n2 and n2* being a number from 2 to 
20; or 

[0024] a compound of the formula (A-III) With the 
radicals R3 and R4 together forming undecamethylene 
and the variables n2** independently of one another 
being a number from 1 to 20. 

[0025] The component (A) is in particular a compound of 
the formula (A-I) With R1 being hydrogen, R2 being ethylene 
and n1 being a number from 2 to 20. 

[0026] The compounds of components (A), (B) and (C) 
are knoWn and most of them are commercially available. 

[0027] Component (A) is in particular the commercially 
available product ®TINUVIN 622 or ®HOSTAVIN N 30. 
Compounds of the formula (A-III) are described in detail in 
WO-A-98/51690. 
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[0028] Component (B) is preferably a compound contain 
ing at least one group of the formula (I) or (II) 

(1) 
CH3 G1 

G _ CH2 G2 

— N 

G — CH2 

CH3 
(II) 

CH3 Gl 

G — CH2$—kG2 

G — CH3’ 

CH3 

[0029] in Which G is hydrogen or methyl, and 

[0030] G1 and G2, independently of one another, are 
hydrogen, methyl or together are a substituent :0. 

[0031] More detailed eXamples of sterically hindered 
amines are described beloW under classes (a‘) to (i‘). 

[0032] (a‘) A compound of the formula (Ia) 

(Ia) 
CH3 G1 

G—CH2 

G11—N 0 G12 

G—CH2 
CH3 

[0033] in Which n, is a number from 1 to 4, G and G1, 
independently of one another, are hydrogen or methyl, 

[0034] GM is hydrogen, O‘, hydroXyl, Cl-Clsalkyl, 
C3-C8alkenyl, C3-C8alkynyl, C7-C12aralkyl, 
Cl-Clsalkoxy, Cs-Cscycloalkoxy, C7-C9phenylalkoXy, 
Cl-Csalkanoyl, C3-C5alkenoyl, Cl-Clsalkanoyloxy, 
glycidyl or a group of the formula —CH2CH(OH)-Z, in 
Which Z is hydrogen, methyl or phenyl, G11 preferably 
being H, C1-C4alkyl, allyl, benZyl, acetyl or acryloyl, 
and G12, if n1 is 1, is hydrogen, Cl-Clsalkyl Which is 
uninterrupted or interrupted by one or more oxygen 
atoms, cyanoethyl, benZoyl, glycidyl, a monovalent 
radical of an aliphatic, cycloaliphatic, araliphatic, 
unsaturated or aromatic carboXylic acid, carbamic acid 
or phosphorus-containing acid or a monovalent silyl 
radical, preferably a radical of an aliphatic carboXylic 
acid having 2 to 18 carbon atoms, of a cycloaliphatic 
carboXylic acid having 7 to 15 carbon atoms, or an 
ot,[3-unsaturated carboXylic acid having 3 to 5 carbon 
atoms or of an aromatic carboXylic acid having 7 to 15 
carbon atoms, Where each carboXylic acid can be 
substituted in the aliphatic, cycloaliphatic or aromatic 
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moiety by 1 to 3—COOZ12 groups, in Which Z12 is H, 
C1-C2Oalkyl, C3-C12alkenyl, C5-C7cycloalkyl, phenyl 
or benZyl, 

[0035] G12, if n1 is 2, is C2-C12alkylene, 
C4-C12alkenylene, xylylene, a divalent radical of an 
aliphatic, cycloaliphatic, araliphatic or aromatic dicar 
boxylic acid, dicarbamic acid or phosphorus-contain 
ing acid or a divalent silyl radical, preferably a radical 
of an aliphatic dicarboxylic acid having 2 to 36 carbon 
atoms, or a cycloaliphatic or aromatic dicarboxylic acid 
having 8-14 carbon atoms or of an aliphatic, 
cycloaliphatic or aromatic dicarbamic acid having 8-14 
carbon atoms, Where each dicarboxylic acid may be 
substituted in the aliphatic, cycloaliphatic or aromatic 
moiety by one or tWo —COOZ12 groups, 

[0036] G12, if n1 is 3, is a trivalent radical of an 
aliphatic, cycloaliphatic or aromatic tricarboxylic acid, 
Which may be substituted in the aliphatic, 
cycloaliphatic or aromatic moiety by 

[0037] —COOZ12, of an aromatic tricarbamic acid or of 
a phosphorus-containing acid, or is a trivalent silyl 
radical, 

[0038] and G12, if n1 is 4, is a tetravalent radical of an 
aliphatic, cycloaliphatic or aromatic tetracarboxylic 
acid. 

[0039] The carboxylic acid radicals mentioned above are 
in each case taken to mean radicals of the formula 
(—CO)XR, Where X is as de?ned above for n1, and the 
meaning of R arises from the de?nition given above. 

[0040] Alkyl With up to 20 carbon atoms is, for example, 
methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl, 
n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl, 
n-dodecyl, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octa 
decyl. 

[0041] C3-C8alkenyl G11 can be, for example, 1-propenyl, 
allyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2-octenyl, 
or 4-tert-butyl-2-butenyl. 

[0042] C3-C8alkynyl GM is preferably propargyl. 

[0043] C7-C12aralkyl GM is, in particular, phenethyl, espe 
cially benZyl. 

[0044] C1-C18alkoxy G11 is, for example, methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentoxy, 
isopentoxy, hexoxy, heptoxy, octoxy, decyloxy, dodecyloxy, 
tetradecyloxy, hexadecyloxy and octadecyloxy. 
C6-C12alkoxy, in particular heptoxy and octoxy, is preferred. 

[0045] C5-C8cycloalkoxy GM is, for example, cyclopen 
toxy, cyclohexoxy, cycloheptoxy, cyclooctoxy, cyclodecy 
loxy and cyclododecyloxy. C5-C8cycloalkoxy, in particular 
cyclopentoxy and cyclohexoxy, is preferred. 

[0046] C7-C9phenylalkoxy is, for example, benZyloxy. 

[0047] C1-C8alkanoyl GM is, for example, formyl, propio 
nyl, butyryl, octanoyl, but preferably acetyl and 
C3-C5alkenoyl G11, is in particular acryloyl. 

[0048] C1-C18alkanoyloxy GM is, for example, formyloxy, 
acetyloxy, propionyloxy, butyryloxy, valeryloxy, lauroyloxy, 
palmitoyloxy and stearoyloxy. 

[0049] Examples of several G12 radicals are given beloW. 
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[0050] If G12 is a monovalent radical of a carboxylic acid, 
it is, for example, an acetyl, caproyl, stearoyl, acryloyl, 
methacryloyl, benZoyl or [3-(3,5-di-tert-butyl-4-hydrox 
yphenyl)propionyl radical. 

[0051] If G12 is a monovalent silyl radical, it is, for 
example, a radical of the formula —(C]-H2i)—Si(Z‘)2Z“, in 
Which j is an integer in the range from 2 to 5, and Z‘ and Z“, 
independently of one another, are C1-C4alkyl or 
C1-C4alkoxy. 
[0052] If G12 is a divalent radical of a dicarboxylic acid, it 
is, for example, a malonyl, succinyl, glutaryl, adipoyl, 
suberoyl, sebacoyl, maleoyl, itaconyl, phthaloyl, dibutylma 
lonyl, dibenZylmalonyl, butyl(3,5-di-tert-butyl-4-hydroxy 
benZyl)malonyl or bicycloheptenedicarbonyl radical or a 
group of the formula 

[0053] If G12 is a trivalent radical of a tricarboxylic acid, 
it is, for example, a trimellitoyl, citryl or nitrilotriacetyl 
radical. 

[0054] If G12 is a tetravalent radical of a tetracarboxylic 
acid, it is, for example, the tetravalent radical of butane-1, 
2,3,4-tetracarboxylic acid or of pyromellitic acid. 

[0055] If G12 is a divalent radical of a dicarbamic acid, it 
is, for example, hexamethylenedicarbamoyl or 2,4 
toluylenedicarbamoyl radical. 

[0056] Preference is given to compounds of the formula 
(la) in Which G and G1 are hydrogen, G11 is hydrogen or 
methyl, n1 is 2 and G12 is the diacyl radical of an aliphatic 
dicarboxylic acid having 4-12 carbon atoms. 

[0057] Examples of polyalkylpiperidine compounds from 
this class are the folloWing compounds: 

[0058] 1) 4-hydroxy-2,2,6,6-tetramethylpiperidine 
[0059] 2) 1-allyl-4-hydroxy-2,2,6,6-tetramethylpiperi 

dine 

[0060] 3) 1-benZyl-4-hydroxy-2,2,6,6-tetramethylpip 
eridine 

[0061] 4) 1-(4-tert-butyl-2-butenyl)-4-hydroxy-2,2,6,6 
tetramethylpiperidine 

[0062] 5) 4-stearoyloxy-2,2,6,6-tetramethylpiperidine 

[0063] 6) 
ylpiperidine 

1 -ethyl-4-salicyloyloxy-2,2,6,6-tetrameth 

[0064] 7) 4-methacryloyloxy-1,2,2,6,6-pentamethylpi 
peridine 

[0065] 8) 1,2,2,6,6-pentamethylpiperidin-4-yl [3-(3,5 
di-tert-butyl-4-hydroxyphenyl)propionate 

[0066] 9) di(1-benZyl-2,2,6,6-tetramethylpiperidin-4 
yl) maleate 
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2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxy 
carbonylmethyl, 2-ethoxycarbonyl ethyl, 2-aminocarbonyl 
propyl or 2-(dimethylaminocarbonyl)ethyl. 

[0115] Any C2-C12alkylene radicals are, for example, eth 

[0103] C1-C18alkanoyl, C3-C5alkenoyl, benZoyl or a 
group of the formula 

G_CH2 CH3 G1 ylene, propylene, 2,2-dimethylpropylene, tetramethylene, 
hexamethylene, octamethylene, decamethylene or dodeca 

GU_N methylene. 
[0116] Any C6-C15arylene substituents are, for example, 

G—CH2 0-, m- or p-phenylene, 1,4-naphthylene or 4,4‘-diphenylene. 
CH3 [0117] C6-C12cycloalkylene is, in particular, cyclohexy 

lene. 

[0104] and G14, if n2 is 1, is hydrogen, C1-C18alkyl, 
C3-C8alkenyl, C5-C7cycloalkyl, C1-C4alkyl Which is 
substituted by a hydroxyl, cyano, alkoxycarbonyl or 
carbamide group, glycidyl, a group of the formula 0 CH3 
—CH2—CH(OH)-Z or of the formula —CONH-Z, in II I 
which Z is hydrogen, methyl or phenyl; —C_(|:— 

[0105] G14, if n2 is 2, is C2-C12alkylene, C6-C12arylene, CH3 
xylylene, a —CH2—CH(OH)—CH2 group or a 
—CH2—CH(OH)—CH2—O-D-O— group, in Which 
D is C2-C1Oalkylene, C6-C15arylene, 
C6-C12cycloalkylene, or, provided that G13 is not 
alkanoyl, alkenoyl or benZoyl, G14 can alternatively be 
1-oxo-C2-C12alkylene, a divalent radical of an ali 
phatic, cycloaliphatic or aromatic dicarboxylic acid or 
dicarbamic acid or alternatively the group —CO—, 

[0118] G14 as 1-oxo-C2-C12alkylene is preferably a group 

[0119] Preference is given to compounds of the formula 
(Ib) in Which n2 is 1 or 2, G and G1 are hydrogen, GM is 
hydrogen or methyl, G13 is hydrogen, C1-C12alkyl or a 
group of the formula 

. . . CH 

G14, 1f n2 is 3, 1s a group G_CH2 3 G1 

0 G11—N 

—CH2CH(OH)CH2\ i /CH2CH(OH)CH2— G_CH2 
N N CH3 

041x, ’ [0120] and G14, in the case Where n=1, is hydrogen or 
C1-C12alkyl, and, in the case Where n=2, is 
C2-C8alkylene or 1-oxo-C2-C8alkylene. 

[0121] Examples of polyalkylpiperidine compounds from [0106] or, if n2 is 1, G13 and G14 together can be the 
this class are the folloWing compounds: divalent radical of an aliphatic, cycloaliphatic or aro 

matic 1,2- or 1,3-dicarboxylic acid. 

[0107] Some examples for the radicals G13, G14 and D are 
given beloW. 

[0108] Any alkyl substituents are as de?ned above for (a‘). 

[0109] Any C5-C7cycloalkyl substituents are, in particu 
lar, cyclohexyl. 

[0110] C7-C8aralkyl G13 is, in particular, phenylethyl or 
especially benZyl. 

[0111] C2-C5hydroxyalkyl G13 is, in particular, 2-hy 
droxyethyl or 2-hydroxypropyl. 

[0112] C1-C18alkanoyl G13 is, for example, formyl, acetyl, 
propionyl, butyryl, octanoyl, dodecanoyl, hexadecanoyl, 
octadecanoyl, but preferably acetyl, and C3-C5alkenoyl G13 
is, in particular, acryloyl. 

[0113] C2-C8alkenyl G14 is, for example, allyl, methallyl, 
2-butenyl, 2-pentenyl, 2-hexenyl or 2-octenyl. 

[0114] G14 as a hydroxyl-, cyano-, alkoxycarbonyl- or 
carbamide-substituted C1-C4alkyl can be, for example, 

[0122] 37) N,N‘-bis(2,2,6,6-tetramethylpiperidin-4-yl 
)hexamethylene-l,6-diamine 

[0123] 38) N,N‘-bis(2,2,6,6-tetramethylpiperidin-4-yl 
)hexamethylene-l,6-diacetamide 

[0124] 39) bis(2,2,6,6-tetramethylpiperidin-4-yl)amine 
[0125] 40) 4-benZoylamino-2,2,6,6-tetramethylpiperi 

dine 

[0126] 41) N,N‘-bis(2,2,6,6-tetramethylpiperidin-4-yl) 
N,N‘-dibutyladipamide 

[0127] 42) N,N‘-bis(2,2,6,6-tetramethylpiperidin-4-yl) 
N,N‘-dicyclohexyl-2-hydroxypropylene—1,3-diamine 

[0128] 43) N,N‘-bis(2,2,6,6-tetramethylpiperidin-4-yl) 
p-xylylenediamine 

[0129] 44) N,N‘-bis(2,2,6,6-tetramethylpiperidin-4-yl 
)succinamide 

[0130] 45) bis(2,2,6,6-tetramethylpiperidin-4-yl) N-(2, 
2,6,6-tetramethylpiperidin-4-yl)—[3-aminodipropionate 
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-continued 
(Id-3) 

CH3 G1 T1 

[0150] in Which n4 is the number 1 or 2, G, G1 and GM 
are as de?ned under (a‘), 

[0151] G16 is hydrogen, C1-C12alkyl, allyl, benZyl, gly 
cidyl or C2-C6alkoxyalkyl, and 

[0152] G17, if n4 is 1, is hydrogen, C1-C12alkyl, 
C3-C5alkenyl, C7-C9aralkyl, C5-C7cycloalkyl, 
C2-C4hydroxyalkyl, C2-C6alkoxyalkyl, C6-C1Oaryl, 
glycidyl or a group of the formula —(CH2)p—COO-Q 
or —(CH2)p—O—CO-Q, in Which p is 1 or 2, and Q 
is C1-C4alkyl or phenyl, and G17, if n4 is 2, is 
C2-C12alkylene, C4-C12alkenylene, C6-C12arylene, a 
group of the formula —CH2—CH(OH)—CH2—O-D‘ 
O—CH2—CH(OH)—CH2—, in Which D‘ is 
C2-C1Oalkylene, C6-C15arylene or 
C6-C12cycloalkylene, or a group of the formula 

—CH2CH(OD“)CH2—(OCH2—CH(OD“)CH2)2—, in 
Which D“ is hydrogen, C1-C18alkyl, allyl, benZyl, 
C2-C12alkanoyl or benZoyl, 

[0153] T1 and T2, independently of one another, are 
hydrogen, C1-C18alkyl or unsubstituted or halogen- or 
C1-C4alkyl-substituted C6-C1Oaryl or C7-C9aralkyl, or 

[0154] T1 and T2 together With the carbon atom bonding 
them form a C5-C14cycloalkane ring. 

[0155] A compound of the formula (Id-3) is preferred. 

[0156] Some examples of the several variables in the 
formulae (Id-1), (Id-2) and (Id-3) are given beloW. 

[0157] Any C1-C12alkyl substituents are, for example, 
methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl, 
n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl 
or n-dodecyl. 

[0158] Any C1-C18alkyl substituents can be, for example, 
the abovementioned groups and in addition, for example, 
n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl. 

[0159] Any C2-C6alkoxyalkyl substituents are, for 
example, methoxymethyl, ethoxymethyl, propoxymethyl, 
tert-butoxymethyl, ethoxyethyl, ethoxypropyl, n-butoxy 
ethyl, tert-butoxyethyl, isopropoxyethyl or propoxypropyl. 

[0160] C3-C5alkenyl G17 is, for example, 1-propenyl, 
allyl, methallyl, 2-butenyl or 2-pentenyl. 

[0161] C7-C9aralkyl G17, T1 and T2 are, in particular, 
phenethyl or especially benZyl. If T1 and T2 together With the 
carbon atom form a cycloalkane ring, this can be, for 
example, a cyclo-pentane, cyclohexane, cyclooctane or 
cyclododecane ring. 

[0162] C2-C4hydroxyalkyl G17 is, for example, 2-hy 
droxyethyl, 2-hydroxypropyl, 2-hydroxybutyl or 4-hydroxy 
butyl. 
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[0163] C6-C1Oaryl G17, T1 and T2 are, in particular, phenyl 
or ot- or [3-naphthyl, Which are unsubstituted or substituted 

by halogen or C1-C4alkyl. 

[0164] C2-C12alkylene G17 is, for example, ethylene, pro 
pylene, 2,2-dimethylpropylene, tetramethylene, hexameth 
ylene, octamethylene, decamethylene or dodecamethylene. 

[0165] C4-C12alkenylene G17 is, in particular, 2-bute 
nylene, 2-pentenylene or 3-hexenylene. 

[0166] Q6-C12arylene G17 is, for example, o-, m- or p-phe 
nylene, 1,4-naphthylene or 4,4‘-diphenylene. 

[0167] C2-C12alkanoyl D“ is, for example, propionyl, 
butyryl, octanoyl, dodecanoyl, but preferably acetyl. 

[0168] C2-C1Oalkylene, C6-C15arylene or 
C6-C12cycloalkylene D‘ have, for example, one of the de? 
nitions given for D under (b‘). 

[0169] Examples of polyalkylpiperidine compounds from 
this class are the folloWing compounds: 

[0170] 56) 3-benZyl-1,3,8-triaZa-7,7,9,9-tetramethyl 
spiro[4.5]decane-2,4-dione 

[0171] 57) 3-n-octyl-1,3,8-triaZa-7,7,9,9-tetramethyl 
spiro[4.5]decane-2,4-dione 

[0172] 58) 3-allyl-1,3,8-triaZa-1,7,7,9,9-pentamethyl 
spiro[4.5]decane-2,4-dione 

[0173] 59) 3-glycidyl-1,3,8-triaZa-7,7,8,9,9-pentameth 
ylspiro[4.5]decane-2,4-dione 

0174 60 1,3,7, 7,8,9,9-he tameth l-1,3,8-triaZas iro P y P 

[4.5]decane-2,4-dione 

[0175] 61) 2-isopropyl-7,7,9,9-tetramethyl-1-oxa-3,8 
diaZa-4-oxospiro[4.5]decane 

[0176] 62) 2,2-dibutyl-7,7,9,9-tetramethyl-1-oxa-3,8 
diaZa-4-oxospiro[4.5]decane 

[0177] 63) 2,2,4,4-tetramethyl-7-oxa-3,20-diaZa-21 - 
oxodispiro[5.1.1 1 .2]heneicosane 

[0178] 64) 2-butyl-7,7,9,9-tetramethyl-1-oxa-4,8 
diaZa-3-oxospiro[4.5]decane and preferably: 

[0179] 65) 8-acetyl-3-dodecyl-1,3,8-triaZa-7,7,9,9-tet 
ramethylspiro[4.5]decane-2,4-dione and the com 
pounds of the folloWing formulae: 



US 2005/0282941 A1 

[0180] 69-b) Mixture of 60% by Weight of 

[0181] and 40% by Weight of 

[0182] (e‘) A compound of the formula (Ie) 

G18 

N)\N 
)\ I G20 

G19 N 

[0183] in Which n5 is the number 1 or 2, and G18 is a 
group of the formula 
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67) CH3 G1 
G—CH2 

68) G —CH2 G2 

G —CH2 
CH3 

[0184] in Which G and G11 are as de?ned under (a‘), and 
G1 and G2 are hydrogen, methyl or, together, are a 
substituent :0, 

[0185] E is —0— or —ND‘"-, 

[0186] A is CZ-CGalkylene or —(CH2)3—O— and 

[0187] X1 is the number 0 or 1, 

[0188] D‘" is hydrogen, 
C2-C5hydroXyalkyl or C5-C7cycloalkyl, 

69-a) 

C1-C12alkyl, 

[0189] G19 is identical to G8 or is one of the groups 
—N(G21)(G22)> —OG23> —N(H)(CH2OG23) or 
—N(CH2OG23)2> 

[0190] G20, if n5=1, is identical to G18 or G19 and, if 
n5=2, is an -E-DIV-E- group, in Which DIV is 
C2-C8alkylene or C2-C8alkylene Which is interrupted 
by 1 or 2—NG21— groups, 

[0191] G21 is C1-C12alkyl, cycloheXyl, benZyl or C1-C4 
hydroXyalkyl or a group of the formula 

CH3 G1 
G— CH2 

G11— N or 

(I6) H3C CH3 
CH3 CH3 

N_G11, 

[0192] G22 is C1-C12alkyl, cycloheXyl, benZyl or 
C1-C4hydroXyalkyl, and 

[0193] G23 is hydrogen, C1-C12alkyl or phenyl, or G21 
and G22 together are C4-C5alkylene or 
C4-C5oXaalkylene, for example —CH2CH2—O— 
CH2CH2—, or a group of the formula —CH2CH2— 
N(G11)—CH2CH2—. 
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[0194] Some examples of the several variables in the 
formula (Ie) are given below. 

[0195] Any C1-C12alkyl substituents are, for example, 
methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl, 
n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl 
or n-dodecyl. 

[0196] Any hydroxyalkyl substituents are, for example, 
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 2-hy 
droxybutyl or 4-hydroxybutyl. 

[0197] Any C5-C7cycloalkyl substituents are, for example, 
cyclopentyl, cyclohexyl or cycloheptyl. Cyclohexyl is pre 
ferred. 

[0198] CZ-CGalkylene A is, for example, ethylene, propy 
lene, 2,2-dimethylpropylene, tetramethylene or hexameth 
ylene. 

[0199] If G2, and G22 together are C4-C5alkylene or 
oxaalkylene, they are, for example, tetramethylene, pentam 
ethylene or 3-oxapentamethylene. 

[0200] Examples of polyalkylpiperidine compounds from 
this class are the compounds of the following formulae: 

Dec. 22, 2005 

[0201] Where R is 

CH3 )\ CH3 H C CH 
3 N / N 3 

H— N N k J— N N — H 
(‘1H N (‘1H 1’1- 1’1 

H3C 4 9 4 9 CH3 75) 

CH3 If R CH3 

R_ NH_ (CH2)3_ N_(CH2)2_ N_ (CH2)3_ NH_R 

[0202] Where R has the same meaning as in compound 
74. 

76) 
R, 

[0203] Where R‘ is 

CH3 
77) 

CH3 R’ R’ CH3 

[0204] Where R‘ has the same meaning as in compound 
76. 
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[0205] (f‘) A compound of the formula (If) 

(If) 

H3C CH3 

0 

¥NAN N—Gl1 
H3C CH3 N J 

K N H3C CH3 
G11—N O 

H3C CH3 

[0206] wherein G11 is as de?ned under (a‘). 

[0207] A preferred example from this class is the folloW 
ing compound: 

82) 

H3C CH3 

0 /\ 
yN N N—H 

H3C CH3 N J 
K N H3C CH3 

H—N N NA \/ 
o 

H3C CH3 

[0208] (g‘) Oligomeric or polymeric compounds Whose 
recurring structural unit contains a 2,2,6,6-tetraalkylpi 
peridinyl radical, in particular polyesters, polyethers, 
polyamides, polyamines, polyurethanes, polyureas, 
polyaminotriaZines, poly(meth)acrylates, poly 
(meth)acrylamides and copolymers thereof Which con 
tain such radicals. 

[0209] Examples of 2,2,6,6-polyalkylpiperidine com 
pounds from this class are the compounds of the following 
formulae. m3 to m14 is a number from 2 to about 200, 
preferably 2 to 100, for eXample 2 to 50, 2 to 40, 3 to 40 or 
4 to 10. 

[0210] The meanings of the end groups Which saturate the 
free valences in the oligomeric or polymeric compounds 
listed beloW depend on the processes used for the prepara 
tion of said compounds. The end groups can also in addition 
be modi?ed after the synthesis of the compounds. 

83) 

CH3 
CH CH 

2 3 (I? (I? 

NH N—CH2—CH2—CH2—NH—C~@~C 
H3C CH3CH2CH3 

1113 

[0211] In the compound 83, the end group bonded to the 
amino residue can be, for eXample, a group 

Dec. 22, 2005 

[0212] and the end group bonded to the diacyl residue can 
be, for eXample, Cl. 

[0213] In the compounds 84-1-a, 84-1-b and 84-2, the end 
group bonded to the triaZine residue can be, for eXample, 
chlorine or a group 
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—N (CH2)6 N —H 

H3C CH3 H3C CH3 Or 

H3C I|\I CH3 H3C I|~I CH3 
H H 

N 

—N <CH2)6 N—K TIIPQHQ 
N \ N C4H9 

H3C CH3 H3C CH3 Y 
N_C4H9 

H3C N CH3 H3C N CH3 | 
| | C4H9 
H 

[0214] and the end group bonded to the diarnino group 
can be, for example, hydrogen or a group 

N 

—K To 
N N 

Yrs 1113 
HN—C—CH2—C—CH3, 

CH3 CH3 

Dec. 22, 2005 

[0215] It may be convenient to replace the chlorine 
attached to the triaZine by eg —OH or an amino group. 

Suitable amino groups are typically: pyrrolidin-l-yl, rnor 

pholino, —NH2, —N(C1-C8alkyl)2 and —NY‘(C1-C8alkyl) 
Wherein Y‘ is hydrogen or a group of the formula 

H3C CH3 

H3C N CH3 

CH3 

[0216] In the compound 85, the end group bonded to the 
2,2,6,6-tetrarnethylpiperidin—4-ylarnino residue can be, for 
example, hydrogen and the end group bonded to the 2-hy 
droXypropylene residue can be, for example, 

1116 
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[0217] In the compound 86, the end group bonded to the 
—O— can be, for example, hydrogen or 89) 

‘FH3 
CH2—C 

J; 
(IT C4H9 (IT 0/ §o 

| 

—C—(|:—C—OCH3 
C4H9 H3C CH3 

H3C N CH3 

. . CH3 

[0218] and the end group bonded to the d1acyl residue can “'9 

be, for example, —OCH3 or Cl. 

87) 

1117 

[0219] In the compound 87, the end group bonded to the [0223] In the compound 89, the end group bonded to the 
—O— can be, for example, hydrogen or —CH2— can be, for example, hydrogen and the end group 

bonded to the ester residue can be, for example, 

CH3 H3C CH3 

—C—(CH2)4—C—OCH3 —CH=C 

i|:—0 N —CH3. 
. . O 

[0220] and the end group bonded to the d1acyl rad1cal can 
H3C CH3 

be, for example, —OCH3 or Cl. 
90) 

CH2—(|I 88) C 
CH3 0/ \0 

CH3 

‘i ‘i | 

O N—CH2—CH2—O—C—(|Z—C H3C CH3 
C H 

CH3 2 5 H3C N CH3 

CH3 
m3 CH3 

1111B 

[0221] In the compound 88, the end group bonded to the 
—O— can be, for example, hydrogen or 

[0224] In the compound 90, the end group bonded to the 
—CH2— can be, for example, hydrogen and the end group 
bonded to the ester residue can be, for example, 

0 C2H3 O 
H3C CH3 

| —CH=CH 

CZHS C—o N—CH3. 

|| 
0 

[0222] and the end group bonded to the diacyl radical can 
be, for example, —OCH3 or Cl. 
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-continued 
91) 

CH3 

CH2— C 

CH3 

[0225] In the compound 91, the end group bonded to the 
—CH2— can be, for example, hydrogen and the end group 
bonded to the amide residue can be, for example, 

C=o C=o 

o o 

l l 
CH3 R* 

[0226] Wherein m11* is as de?ned for mm, the radicals R* 
independently of one another are ethyl or 2,2,6,6-tetrameth 
ylpiperidin-4-yl, With the proviso that at least 50% of the 
radicals R* are 2,2,6,6-tetramethylpiperidin-4-yl and the 
remaining radicals R* are ethyl. In the compound 91-1), the 
terminal groups are for example hydrogen. 

92) 

_ [i] 
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-continued 
93) 

l N/ |N 
——k\ J—N (CH2)6 N 

N 

H3C N CH3 H3C N CH3 

_ CH3 CH3 

[0227] In the compounds 92 and 93, the end group bonded 
to the triaZine residue can be, for example, chlorine or a 
group 

—N (CH2)5 N—H 

H3C CH3 H3C CH3 

H3C N CH3 H3C N CH3 

H 

[0228] in the compound 92, and 

[0229] a group 

—N (CH2)6 N —H 

H3C CH3 H3C CH3 

H3C N CH3 H3C N CH3 

CH3 CH3 

[0230] in the compound 93, 

[0231] and the end group bonded to the diamino residue 
can be, for example, hydrogen or a group 



US 2005/0282941 A1 Dec. 22, 2005 
15 

[0232] It may be convenient to replace the chlorine [0234] In the compound 95, the end group bonded to the 
attached to the triaZine by eg —OH or an amino group. diamino residue can be, for example, hydrogen and the end 
Suitable amino groups are typically: pyrrolidin-l-yl, mor- group bonded to the diacyl residue can be, for example, Cl. 
pholino, —NH2, —N(C1-C8alkyl)2 and —NY‘(C1-C8alkyl) 
Wherein Y‘ is hydrogen or a group of the formula 

96) 
H3C CH3 H3C CH3 R" R" 

N_(CH2)2_N—(CH2)2 In,” 
N—H or N—CH3. 

. . H . 

H3C CH3 H3C CH3 [0235] in WhlCh R is a group of the formula 

94) 
'- N (CH2)6 N— (CH2)2 

(96-1) 

H C CH H C CH CH3 i CH3 3 3 3 3 H C CH 
3 N / 3 

T 
11113 

1'1-C4H9 1'1-C4H9 
H3C CH3 

[0233] In the compound 94, the end group bonded to the CH3 CH3 
diamino residue can be, for example, hydrogen and the end 
group bonded to the —CH2CH2— residue can be, for 
example, [0236] or the chain branching 

H3C CH3 

If”, 
—N N_H. _(CH2)2_ N mr'ls , 

H 

H3C CH3 
95) [0237] R‘" is a group of the formula (96-I), and 

O O [0238] m‘15 and m“15 are each a number from 0 to 200, 
[ preferably 0 to 100, in particular 0 to 50, With the 

N (CH2)6 N—C—CH2—C proviso that m‘15+m“15 is a number from 2 to 200, 
preferably 2 to 100, in particular 2 to 50. In the 
compound 96, the end group bonded to the diamino 

H3C CH3 H3C CH3 residue can be, for example, hydrogen and the end 
group bonded to the —CH2CH2— group can be, for 

H3C N CH3 H3C N CH3 example, halogen, in particular C1 or Br. 

H H mm [0239] Further examples for polymeric compounds are: 

[0240] 1) A compound of the formula (97) 

_ _ (97) 

O O O O 

——i|:—G24—CH G33—CH—G26—i|:—O—G27 X >iG28—O—— 
O=C (ljzo O O 

J) J) 

H3C CH3 H3C CH3 

H3C N CH3 H3C N CH3 

_ G11 G11 
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[0245] wherein m17 is a number from 1 to 20. 

[0246] 2) A compound of the formula (98) 

(98) 
CH3 

CO2CH3 COZRIV 
11118 

[0247] in Which approximately one third of the radicals 
R are —C2H5 and the others are a group 

CH3 
CH3 

CH3 
CH3 

[0248] and m/e is a number in the range from 2 to 200, 
preferably 2 to 100, in particular 2 to 50. 

[0249] In the compound (98), the end group bonded to the 
—CH2— residue can be, for example, hydrogen and the end 
group bonded to the —CH(CO2RIV)— residue can be, for 
example, —CH=CH—COORIV. 

[0250] 3) A compound of the formula (99) 

(99) 

G31 G35 

F CH2 i CH2 i _| 
k k G30 2 k G34 

O T O O T O 
G G 29 32 

| 

11119 

[0251] in Which GM is as de?ned under (a‘), G29 and G32, 
independently of one another, are a direct bond or a 

—N(X1)—CO—X2—CO—N(X3)— group, Where X1 and 
X3, independently of one another, are hydrogen, C1-C8alkyl, 
C5-C12cycloalkyl, phenyl, C7-C9phenylalkyl or a group of 
the formula (99-1) 

(99-1) 
CH3 

CH3 

CH3 
CH3 
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[0252] and X2 is a direct bond or C1-C4alkylene, G30, G31, 
G34 and G35, independently of one another, are hydrogen, 
C1-C3Oalkyl, C5-C12cycloalkyl or phenyl, G33 is hydrogen, 
C1-C3Oalkyl, C5-C12cycloalkyl, C7-C9phenylalkyl, phenyl 
or a group of the formula (99-1), and m19 is a number from 
1 to 50. 

[0253] In the compounds of the formula (99), the end 
group bonded to the 2,5-dioxopyrrolidine ring can be, for 
example, hydrogen, and the end group bonded to the 
—C(G34)(G35)- radical can be, for example, 

or . 

O T O O T O 
G32 G29 

(I333 
H3C CH3 

H3C N CH3 

G1 1 

[0254] Examples of the compounds of the formula (99) 
are: 

(99-I) 

[ l1 l1 ] 
CH3—C CH3—(|: )\ x )\ k (CH2)17-21 

O N O O N O I 

(CH2)17-21 CH3 

H3C CH3 H3C CH3 

H3C N CH3 H3C N CH3 

(L (L 
11 11 m1; 

(99-11) 

(‘3H3 CH3 

CH2—CT|/;CH2—C 
O O T O 

C1sH37 

CH3 

CH3 
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-continued 
(99-111) 

_ CH2—CH CH2—CH:— 

0% N *0 (|:16H33O)\ N *0 (|:16H33 
1H 1H 
(‘3:0 (3:0 
(‘i=0 C=O 
NH NH 

H3C CH3 H3C CH3 

H3C N CH3 H3C N CH3 

_ (I311 (I311 _ m1; 

[0255] wherein G11 is hydrogen or methyl, and m19 is a 
number from 1 to 25. 

[0256] 4) Aproduct obtainable by reacting an intermediate 
product, obtained by reaction of a polyamine of the formula 
(100a) With cyanuric chloride, With a compound of the 
formula (100b) 
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[0257] in Which m‘zo, m“2O and mmzo, independently of 
one another, are a number from 2 to 12, G36 is hydrogen, 
C1-C12alkyl, C5-C12cycloalkyl, phenyl or 
C7-C9phenylalkyl, and GM is as de?ned under (a‘). A pre 
ferred product has the Chemical Abstracts-CAS No. 136 
504-96-6 (Compound 100-A). 

[0258] In general, the above reaction product can be 
represented for eXample by a compound of the formula 
100-1, 100-2 or 100-3. It can also be in the form of a mixture 
of these three compounds. 

— 1112B 


























































