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EP 2 216 364 B9
Description

[0001] The present invention relates to polypiperidine compounds which impart to polymeric materials, in particular
to polyolefines, a high stability towards photodegradation and oxidative action of the air. The invention further relates to
the processes for preparing the compounds according to the invention.

[0002] It is known that polymeric materials are subject to deterioration due to the action of heat, light and air, which
cause loss of mechanical properties, discoloring and other undesired effects.

[0003] Various classes of compounds have been proposed for the stabilization of polymeric materials, principally
against UV radiation of the solar light, such as for example benzophenones and benzotriazoles. These compounds
confer to the polymers an acceptable stability, which is however not yet sufficient for the practical needs with reference
to the fibers, films and raffia made of olefinic polymers.

[0004] Polyalkylpiperidine polymers, normally denominated HALS (Hindered Amine Light Stabilizers) are effective for
stabilizing polymeric materials and many patents, such as US 4,477,615 and US 4,086,204, describe the preparation
and use thereof and the obtained results.

[0005] However, said known stabilizers are not completely satisfying and the polymeric materials are still subject to
the undesired deterioration due to the action of heat, light and air, with the above mentioned negative consequences.
Besides, a further disadvantage of the stabilizer compounds according to the known art is that their synthesis requires
the employment of expensive starting compounds which make their preparation costly.

[0006] Therefore, there is the need to make available to the industry polypiperidine compounds which can impart to
polymeric materials, in particular to polyolefins, a high stability towards photodegradation and oxidative action of the air.
[0007] Itis therefore an object of the present invention to provide new polypiperidine compounds capable of conferring
to polymeric materials the above mentioned improved stability features. Said object is achieved with polypiperidine
compounds whose main features are specified in the first claim, and with the processes for the preparation thereof
whose main features are specified in claims 9 and 10. Other features of the invention are disclosed in the remaining claims.
[0008] Another object of the invention is to obtain cheaper polypiperidine compounds.

[0009] Further advantages and features of the compounds and of the method according to the present invention will
become clear to those skilled in the art from the following detailed description and from the accompanying examples of
some embodiments thereof.

[0010] According to the present invention it is possible to confer to polymeric materials a particularly high stability
against photodegradation and the oxidative action of air by using HALS having general formula (l):

A

A
|

I' N N
N {CHa)m N‘(—k F
l | N

X1y
(THz)n {CH2)n
)Ni )Ni :
il i
NJ\N/kN N)\N/ N
AN
Pi/ & RZI \R3 AR R R

wherein x can be 0 or 1;

y is comprised between 1 and 10;

m and n can be the same or different and are comprised between 2 and 8;
A represents a NPiR" group or a NR2R3 group;

Pi represents the following group
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wherein R' is selected in the group consisting of H, C4-C, straight-chain and branched-chain alkyl group;

R2and R3 can be the same or different and are selected in the group consisting of H, C4-Cg straight-chain and branched-
chain alkyl groups, cyclic alkyl group having from 5 to 12 carbon atoms, or form together with the nitrogen atom a
heterocyclic ring having from 5 to 7 members, comprising other heteratoms such as O,

R4is selected in the group consisting of H, C4-C,4 straight-chain and branched-chain alkyl group, and OR5 group, wherein
R5 is selected in the group consisting of H, C4-Cg straight-chain or branched-chain alkyl group.

[0011] Particularly, the group NR2R3 may be morpholine.

[0012] It has been observed that the compounds of formula (I) wherein m=2 and n=3 are those that confer to the
polymeric materials a better stability towards photodegradation and the oxidative action of air.

[0013] It has also been found that the stability is further improved when R is butyl and a further improvement is
obtained if R4 in the Pi group is hydrogen.

[0014] Furtherimprovements can be obtained by using the compounds of formula (I) wherein R2 and R3 form, together
with the nitrogen atom, a morpholine ring.

[0015] Still further improvements of the stability of the polymeric materials can be obtained if x is 0 and y is 1 and the
end groups are H and even more with the compounds wherein x is 1 and A is NPiR" or alternatively if x is 1 and A is
NRZ2R3, wherein R, R2 and R3 have the above defined meaning.

[0016] The compounds of formula (I) can be obtained by a process consisting in reacting an amine having the following
general formula

NH,-(CH,),-NH-(CH,),,-NH-(CH,) ,-NH, (1
wherein n and m are as above defined,

with a compound having the following general formula

Cl

A
o
N NT NG
/ N\ 2 R3

Pi R R

wherein Pi, R', R2 and R3 are as above defined.
[0017] Thus, a HALS of formula (1) is obtained, wherein x=0, y=1, the end groups are hydrogen atoms and m, n Pj,
R', R2 R3 are as above defined, which can be represented by the following simplified formula:

;
R RO
A—N N—Pi

N N—<
/ N\
N / NH—(CHy),=NH~(CH,)pn=NH-(CH,),~NH N
N

R? V) ~
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[0018] The HALS of formula (V), being an example of the compounds according to formula (1), is capable of conferring
to the polymeric materials a high stability against photodegradation and the oxidative action of air.

[0019] An alternative to the above described example is to react the compound of formula (V) with compounds having
the following formula:

A

AN,
Cl)I\N)\C' -

wherein A has the above described meaning.

[0020] The HALS of formula (V) can be converted into other products comprised in formula (1), wherein x=1, y=1-10
and m, n, Pi, R, R2 R3 have the above defined meanings.

[0021] The end groups of the HALS of formula (I) can be H, OH, OR with R=alkyl or amine group, in particular an
amine group derived from formula (V).

[0022] The indexes m and n preferably have the meaning of 2 and 3 respectively.

[0023] The quantity of HALS according to the present invention which are necessary for an efficient stabilization of
the polymeric materials depends on various factors, such as the kind and the features of the polymeric material to be
stabilized, the use for which said material is intended, the intensity of the radiations and the period of the foreseen
exposure.

[0024] In a particular embodiment thereof, the present invention consists in adding to the polymeric material which is
to be stabilized the compounds of formula (1) in quantities included between 0,01 and 5% by weight with respect to the
polymeric material, preferably from 0,1 to 1,0%. Particularly advantageous results are obtained if the polymeric material
is a polyolefine.

[0025] In further embodiments of the present invention, the above mentioned composition comprises, as stabilizers
for polyolefinic material, further to the HALS of formula (l), other monomeric, polymeric or macromolecular HALS of
different nature.

[0026] The polymers that can be advantageously stabilized according to the present invention are polyethylene,
polypropylene, polystyrene, polybutadiene, polyisoprene, and copolymers thereof, polyvinylchloride, polyvinylidene chlo-
ride and copolymers thereof, in particular with ethylene; polyesters such as polyethylenterephtalate; polyamides such
as Nylon 6 and 6,6; polyurethans.

[0027] The compounds of the present invention can be incorporated in the polymeric materials with any known method
for mixing additives and polymeric materials, for example by means of:

- mixing with the polymer, which can be in form of powder of granulate in a suitable mixer for this purpose or an extruder;

- adding in the form of a solution or suspension in a suitable solvent and subsequent removal of the solvent from the
polymer, which can be in the form of powder, granulate or suspension, after complete mixing;

- adding to the polymer during the preparation thereof, for example in the last stage of the preparation.

[0028] The compounds of formula (I) can be added to the polymeric material to be stabilized together with, further to
the HALS of other type such as above mentioned, also antioxidants based on phenols, amines, phosphites; UV absorbers
based on benzophenones, benzotriazoles; nickel stabilizers; plastifiers, lubricants, antistatic agents, flame retardants,
corrosion inhibitors, metal deactivators, mineral fillers such as titanium bioxide, aluminum oxide and similar. Some
examples of such additives are the following:

A. ANTIOXIDANTS
[0029]

1. Alkylated phenols, such as: 2,6-di-tert-butyl-4-methylphenol; 2-(tert-butyl)-4,6-dimethylphenol; 2,6-di-tert-butyl-
4-ethylphenol; 2,6-di-tert-butyl-4-butylphenol; 2,6-di-tert-butyl-4-isobutylphenol; 2,6-di-cyclopentyl-4-methylphenol;
2-(a-methylcyclohexyl)-4,6-dimethylphenol; 2,6-di-octadecyl-4-methylphenol; 2,4,6-tricyclohexylphenol; 2,6-di-tert-
butyl-4-(methoxymethyl)phenol; linear or branched nonylphenols, such as 2,6-di-cyclononyl-4-methylphenol; 2,4-
dimethyl-6-(1’-methylundecyl)phenol; 2,4-dimethyl-6-(1’-heptadecyl)phenol and mixtures thereof.

2. Alkyl-tiomethyl phenols, such as for example 2,4-di-octylthiomethyl-6-tert-butylphenol, 2,4-di-octylthiomethyl-6-
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methylphenol, 2,4-di-octylthiomethyl-6-ethylphenol, 2,6-di-dodecylthiomethyl-4-nonylphenol.

3. Hydrochinones and alkylated hydrochinones, such as for example: 2,6-di-tert-butyl-4-methoxyphenol; 2,5-di-tert-
butyl-hydrochinone; 2,5-di-tert-butyl-hydrochinone; 2,6-diphenyl-4-octadeciloxyphenol; 2,6-di-tert-butyl-hydrochi-
none; 2,5-di-tert-butyl-4-hydroxyanisole; 3,5-di-tert-butyl-4-hydroxyanisole; 3,5-di-ter-butyl-4-hydroxyphenylstear-
ate; bis(3,5-di-tert-butyl-4-hydroxyphenyl)adipate.

4. Tocopherols, for example o-tocopherol; y-tocopherol; 3-tocopherol; 3-tocopherol and mixtures thereof (vitamin E).
5. Hydroxylated thiodiphenyl ethers, such as 2,2’-thiobis(6-tert-butyl-4-methylphenol); 2,2’-thiobis(4-octylphenol);
4,4’-thiobis(6-tert-butyl-3-methylphenol); 4,4’-thiobis(6-tert-butyl-2-methyl-phenol); 4,4’-bis[2,6-dimethyl-4-hydroxy-
phenyl]disulfide.

6. Alkylidene bisphenols, such as 2,2’-methylene-bis(6-tert-butyl-4-methylphenol); 2,2’-methylene-bis(6-tert-butyl-
4-ethylphenol); 2,2’-methylene-bis(4-methyl-6-(c-methylcyclohexyl)phenol);  2,2’-methylene-bis(4-methyl-6-cy-
clohexylphenol); 2,2’-methylene-bis(6-nonyl-4-methylphenol); 2,2’-methylene-bis-(4,6-di-tert-butylphenol); 2,2’-
ethylidene-bis(4,6-di-tert-butylphenol); 2,2’-ethylidene-bis(6-tert-butyl-4-isobutylphenol); 2,2’-methylene-bis(6-(a-
methylbenzyl)-4-nonylphenol); 2,2’-methylenebis(6-(o-a-dimethylbenzyl)-4-nonylphenol); 4,4’-methylenebis(2,6-
di-tert-butyl-phenol); 4,4’-methylenebis(6-tert-butyl-2-methylphenol); 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphe-
nyl)butane;  2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methylphenol;  1,1,3-tris(5-tert-butyl-4-hydroxy-2-
methylphenyl)butane; 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)-3-n-dodecyl mercaptobutane; ethylene glycol
bis-(3,3-bis-(3’-tert-butyl-4’-hydroxyphenyl)-butyrate); bis(2-(3'-tert-butyl-2’-hydroxy-5-methylbenzyl)-6-tert-butyl-
4-methylphenyl)terephtalate; bis(3-tert-butyl-4-hydroxy-5-methylphenyl)dicyclopentadiene; 1,1-bis(3,5-dimethyl-2-
hydroxyphenyl)butane;  2,2-bis-(3,5-di-tert-butyl-4-hydroxyphenyl)propane;  2,2-bis-(5-tert-buthyl-4-hydroxy-2-
methylphenyl)-4-n-dodecyl-mercaptobutane, 1,1,5,5-tetra-(5-ter-butyl-4-hydroxy-2-methylphenyl)pentane.

7.0-, N- and S-benzyl derivates such as: 3,5,3’,5'-tetra-ter-butyl-4-4’-dihydroxydibenzyl ether; octadecyl-4-hydroxy-
3,5-dimethylbenzyl-mercapto acetate; tridecyl-4-hydroxy-3,5-di-ter-butyl-benzylmercapto acetate; tri(3,5.di-tert-
butyl-4-hydroxybenzyl)amine; bis(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephtalate; bis(3,5-di-tert-butyl-
4-hydroxybenzyl)disulphide; isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

8. Malonates containing the hydroxybenzyl groups such as; dioctadecyl-2,-2,2-bis(3,5-di-tert-butyl-2-hydroxybenzyl)
malonate; dioctadecyl-2,- (3 -tert-butyl-4-hydroxy-5-methylbenzyl)malonate; di-dodecylmercaptoethyl-2,2’-bis-(3,5-
di-tert-butyl-4-hydroxybenzyl)malonate; bis-(4-(1,1,3,3-tetramethlbutyl)-phenyl)-2,2-bis-(3,5-di-tert-butyl-4-hy-
droxybenzyl)malonate.

9. Hydroxybenzyl aromatic compounds, such as 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6-trimethylben-
zene; 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetramethylbenzene; 2,4,6-tris-(3,5-di-tert-butyl-4-hydroxy-
benzyl)-phenol.

10. Triazine derivates, such as 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triazine; 2-octylm-
ercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triazine; 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hy-
droxyphenoxy)-1,3,5-triazine; 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine;  1,3,5-tris(3,5-di-tert-
butyl-4-hydroxybenzyl)-isocyanurate; 1,3,5-tris-(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate; 2,4,6-tris
(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine;  1,3,5-tris-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hex-
ahydro-1,3,5-triazine; 1,3,5-tris-(3,5-dicyclohexyl-4-hydroxybenzyl)isocyanurate.

11. Benzylphosphonates, such as for example: dimethyl-2,5-di-tert-buthyl-4-hydroxybenzylphosphonate; diethyl-
3,5-di-tert-butyl-4-hydroxybenzylphosphonate; dioctadecyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate; diocta-
decyl-5-ter-butyl-4-hydroxy-3-methylbenzylphosphonate; calcium salt of the monoethylic ester of 3,5-di-tert-butyl-
4-hydroxybenzylphosphonic acid.

12. Acylamino phenols such as lauric acid 4-hydroxyanilide, stearic acid 4-hydroxyanilide, octil N-(3,5-di-tert-butyl-
4-hydroxyphenyl)carbamate.

13. B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid esters with mono- or polyhydric alcohols such as; methanol,
ethanol, n-octanol, iso-octanol, octadecanol; 1,6-esandiol, 1,9-nonadiol, ethylenic glycol, 1,2-propandiol, neopentyl
glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerithrol, tri-(hydroxyethyl)isocyanurate; N,N’-
bis(hydroxyethyl)oxamide; 3-thioundecanol; 3-thiopentadecanol; trimethyl hexanediol; trimethylolpropane; 4-hy-
droxymethyl-1-phospho-2,6,7-trioxabicyclo(2,2,2)octane.

14. B-(5-tert-butyl-4-hydroxy-3-methyphenyl)propionic acid esters with mono- or polyhydric alcohols such as; meth-
anol, ethanol, n-octanol, iso-octanol, octadecanol; 1,6-esandiol, 1,9-nonadiol, ethylenic glycol, 1,2-propandiol, ne-
opentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerithrol, tri-(hydroxyethyl)isocyanu-
rate; N,N’-bis(hydroxyethyl)oxamide; 3-thioundecanol; 3-thiopentadecanol; trimethyl hexanediol; trimethylolpro-
pane; 4-hydroxymethyl-1-phospho-2,6,7-trioxabicyclo(2,2,2)octane.

15. B-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid esters with mono-or polyhydric alcohols such as; methanol,
ethanol, n-octanol, iso-octanol, octadecanol; 1,6-esandiol, 1,9-nonadiol, ethylenic glycol, 1,2-propandiol, neopentyl
glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerithrol, tri-(hydroxyethyl)isocyanurate; N,N’-
bis(hydroxyethyl)oxamide; 3-thioundecanol; 3-thiopentadecanol; trimethyl hexanediol; trimethylolpropane; 4-hy-
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droxymethyl-1-phospho-2,6,7-trioxabicyclo(2,2,2)octane.

16. 3,5,-di-tert-butyl-4-hydroxyphenyl acetic acid esters with mono- or polyhydric alcohols such as; methanol, eth-
anol, n-octanol, iso-octanol, octadecanol; 1,6-esandiol, 1,9-nonadiol, ethylenic glycol, 1,2-propandiol, neopentyl
glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerithrol, tri-(hydroxyethyl)isocyanurate; N,N’-
bis(hydroxyethyl)oxamide; 3-thioundecanol; 3-thiopentadecanol; trimethyl hexanediol; trimethylolpropane; 4-hy-
droxymethyl-1-phospho-2,6,7-trioxabicyclo(2,2,2)octane.

17. B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid amides such as: N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenyl-
propionil)-hexamethylene diamide; N,N’-bis-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-trimethylendiamide; N,N’-
bis-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazide; N,N’-bis(2-(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propio-
nyloxy)ethyl)-oxamide.

18. Ascorbic acid (Vitamin C).

19. Amine antioxidants such as: N,N’-diisopropyl-p-phenylenediamine; N,N’-di-sec-butyl-p-phenylenediamine; N,
N’-bis(1,4-dimethyl-pentyl)-p-phenylenediamine; N,N’-bis(1-ethyl-3-methylpentyl)-p-phenylenediamine; N,N’-bis(1-
methylheptyl)-p-phenylenediamine; N,N’-dicyclohexyl-p-phenylenediamine; N,N’-diphenyl-p-phenylenediamine; N,
N’-bis-(2-naphtyl)-p-phenylenediamine; N-isopropyl-N’-phenyl-p-phenylenediamine; N-(1,3-dimethyl-butyl)-N’-phe-
nyl-p-phenylenediamine; N-1-methylheptyl)-N’-phenyl-p-phenylenediamine; N-cyclohexyl-N’-phenyl-p-phenylene-
diamine; 4-(p-toluensulfamoyl)-diphenylamine; N,N’-dimethyl-N,N’-di-sec-butyl-p-phenylendimine; diphenylamine;
N-allyl-diphenylamine; 4-isopropoxy-diphenylamine; N-phenyl-1-naphtylamine; N-(4-ter-octylphenyl)-1-
naphtylamine; N-phenyl-2-naphtylamine; p,p’-di-ter-octyldiphenylamine; 4-n-butyl-aminophenol; 4-butyryl-aminohe-
nol; 4-nonanoylaminophenol; 4-dodecanoyl-aminophenol; 4-octadecanoyl- aminophenol; bis(4-mothoxyhenyl)
amine; 2,6-di-ter-butyl-4-dimethylaminomethylphenol; 2,4’-diaminodiphenylmethane; 4,4’-diaminodiphenylmeth-
ane; N,N,N’,N’-tetramethyl-4,4’-diaminodiphenylmethane; 1,2-bis-((2-methylphenyl)amino)ethane; 1,2-bis-(phe-
nylamino)propane; o-tolil-biguanide; bis-(4-(1’,3’-dimethylbutyl)phenyl)amine); ter-octyl-N-phenyl-1-naphtylamine;
mixtures of dialkylated tert-butyl/tert-octyl-diphenylamines; mixtures of mono- and di-alkyl nonyldiphenylamines;
mixtures of mono- and di-alkyl dodecyldiphenylamines; mixtures of mono- and di-alkyl isopropyl/isohexyldiphe-
nylamines; mixtures of mono- and di-alkyl terbutyldiphenylamines; 2,3,dihydro-3,3-dimethyl-4H-1,4-benzothiazine;
phenothiazine; mixtures of mono- and di-alkyl tert-butyl/tert-octylphenothiazine; mixtures of mono- and di-alkyl tert-
octyl phenothiazine; N-allyl phenothiazine; N,N,N’,N’-tetraphenyl-1,4-diamino-2-butene; N,N’-bis-(2,2,6,6-tetrame-
thyl-piperidinyl-4-hexamethylenediamine; bis(2,2,6,6- tetramethyl-piperid -4-yl)sebacate; 2,2,6,6-tetramethyl-pip-
erid -4-one; 2,2,6,6- tetramethyl-piperid -4-ol.

B. UV ADSORBERS AND LIGHT STABILIZERS

[0030]

1. 2-(2’- hydroxyphenyl)benzotriazoles, such as: 2-(2’- hydroxy-5-methylphenyl)benzotriazole; 2-(3’,5’-di-tert-butyl-
2’-hydroxyphenyl)benzotriazole; 2-(5’-tere-butyl-2’-hydroxyphenyl)benzotriazole; 2-(2'-hydroxy-5'-(1,1,3,3-tetrame-
thylbutyl)phenyl)benzotriazole; 2-(3’,5'-di-tert-butyl-2’- hydroxyphenyl)-5-chlorobenzotriazole; 2-(3'-tert-butyl-2’-hy-
droxy-5’-methylphenyl)-5-chloro-benzotriazole; 2-(3’-sec-butyl-5'-tert-butyl-2’- hydroxyphenyl)benzotriazole; 2-(2’-
hydroxy-4’-octyloxyphenyl)benzotriazole; 2-(3’,5-di-tert-amil-2’- hydroxyphenyl)-benzotriazole; 2-(3’,5-bis-(o,0.-
dimethylbenzyl)-2’- hydroxyphenyl)benzotriazole; 2-(3-tert-butyl-5'-(2-(2-ethylhexyloxy)-carbonylethyl)-2’- hydrox-
yphenyl)-5-chloro-benzotriazole; 2-(3'-tert-butyl-2’-hydroxy-5’-(2-octyloxycarbonylethyl)phenyl)-5-chloro-benzotria-
zole; 2-(3'-tert-butyl-2’-hydroxy-5’-(2-methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole; 2-(3'-tert-butyl-2’-hy-
droxy-5’-(2-methoxycarbonyl-ethyl)phenyl)-benzotriazole; 2-(3’-tert-butyl-2’-hydroxy-5’-(2-octyloxycarbonyl-ethyl)
phenyl)-benzotriazole; 2-(3’-tert-butyl-5’-(2-(2-ethylhexyloxy)-carbonylethyl)-2’-  hydroxyphenyl)-benzotriazole;
2-(3’-dodecyl-2’-hydroxy-5’-methylphenyl)-benzotriazole;  2-(3’-tert-butyl-2’-hydroxy-5’-(2-isooctyloxycarbonyle-
thyl)-phenyl-benzotriazole; 2,2’-methylene-bis-(4-(1,1,3,3-tetramethylbutyl)-6-benzotriazol-2-ylphenol); the trans-
esterification product of 2-(3'-tert-butyl-5’-(2-methoxycarbonylethyl)-2’- hydroxyphenyl)-2H-benzotriazole with pol-
yethylenglycole 300; (R-CH,-CH,-COO-CH,-CH,-),-wherein R can be: 3'-tert-butyl-4’-hydroxy-5’-2H-benzotriazole-
2-ylphenyl; 2-(2’-hydroxy-3’-(a, c-dimethylbenzyl)-5'-(1,1,3,3-tetramethylbutyl)-phenyl)benzotriazole; 2-(2’-hydroxy-
3’-(1,1,3,3-tetramethylbutyl)-5’-(a,a-dimethylbenzyl) phenyl )benzotriazole.

2. 2-hydroxybenzophenones such as for example the 4-hydroxy-; 4-methoxy-; 4-octyloxy-; 4-decyloxy-; 4-dodecy-
loxy-; 4-benzyloxy-; 4,2’ 4’-tri-hydroxy- and 2’-hydroxy-4,4’-dimethoxy derivates.

3. Esters of substituted and non-substituted benzoic acids, such as for example: 4-tertbutyl-phenyl-salicylate; phenyl
salicylate; octylphenyl salicylate; dibenzoyl resorcinol; bis-(4-tert-butyl-benzoyl)-resorcinol; benzoyl resorcinol; 2,4-
di-tert-butylphenyl 3,5-di-tert-buthyl-4-hydroxybenzoate; hexadecyl 3,5-di-tert-buthyl-4-hydroxybenzoate; octadecyl
3,5-di-tert-butyl-4-hydroxy-benzoate; 2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butil-4-hydroxybenzoate:

4. Acrilates, such as for example: ethyl a-cyano-f,3-diphenylacrilate; isooctyl a-cyano-,3-diphenylacrilate; methyl
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o-carbomethoxycinnamate; methyl o-cyano-B-methyl-p-methoxy-cinnamate; butyl o-cyano-f-methyl-p-methoxy-
cinnamate; methyl a-carbomethoxy-p-methoxycinnamate e N-(B-carbomethoxy-B-cyanovinyl)-2-methylindoline.

5. Nickel derivates such as for example: nickel complexes 1:1 or 1:2 with 2,2'-thio-bis-(4-(1,1,3,3-tetramethylbutyl)
phenol, with or without ligands such as n-butylamine, triethanolamine or N-cyclohexyldiethanolamine; nickel dib-
utyldithiocarbamate; nickel salts of mono-alkyl esters (for example methyl or ethyl esters) of 4-hydroxy-3,5-di-tert-
butylbenzylfosfonic acid; nickel complexes of keto-oximes, for example of 2-hydroxy-4-methylphenyl undecyl-keto-
oxime; nickel complexes of 1-phenyl-4-lauroyl-5-hydroxy-pyrazole, with or without additional ligands.

6. Sterically hindered amines, such as for example: the condensation product of 2,4-dichloro-6-(4-n-butylamino-
2,2,6,6-tetramethyl-4-piperidinyl)-1,3,5-triazine with the condensation product of 2-chloro-4,6-bis-(4-n-butylamino-
2,2,6,6-tetramethyl-4-piperidinyl)-1,3,5-triazine with 1,2-bis(3-aminopropylamino)-ethane CAS RN=136504-96-6;
bis (2,2,6,6-tetramethyl-4-piperidinyl)sebacate CAS RN=52829-07-9; bis (2,2,6,6-tetramethyl-4-piperidinyl)succi-
nate; bis (1,2,2,6,6-pentamethyl-4-piperidinyl)sebacate CAS RN=41556-26-7; (1,2,2,6,6-pentamethyl-4-piperidinyl)
methyl sebacate CAS RN=82919-37-7; bis (1-octyloxy-2,2,6,6-tetramethyl-4-piperidinyl)sebacate CAS
RN=129757-67-1; bis (1,2,2,6,6-pentamethyl-4-piperidinyl) n-butyl-3,5-di-ter-butyl-4-hydroxybenzylmalonate; the
condensation product of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine with succinic acid CAS
RN=65447-77-0; cyclic or linear condensates of N,N’-bis-(2,2,6,6-tetramethyl-4-piperidinyl)hexamethylenediamine
with 4-tert-octylamino-2,6-dichloro-1,3,5-triazine CAS RN=71878-19-8; tris(2,2,6,6-tetramethyl-4-piperidinyl)nitrilo-
triacetate; tetra(2,2,6,6-tetramethyl-4-piperidinyl)-1,2,3,4-butan-tetracarboxylate; 1,1’-(1,2-ethanediyl)-bis(3,3,5,5-
tetramethylpiperazinone); 4-benzoyl-2,2,6,6-tetramethylpiperidine; 4-stearyloxy-2,2,6,6-tetramethyl-piperidine CAS
RN=167078-06-0; bis(1,2,2,6,6-pentamethyl-4-piperidinyl)-2-n-butyl-2-(hydroxy-3,5-di-tert-butylbenzyl)malonate
CAS RN=63843-89-0; 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro(4,5)decan-2,4-dione; bis(1-octiloxy-2,2,6,6-
tetramethylpiperidinyl)sebacate; bis(1-octiloxy-2,2,6,6-tetramethyl-piperidinyl)succinate; linear or cyclic conden-
sates of N,N’-bis-(2,2,6,6-tetramethyl-4-piperidinyl)-hexamethylenediamine with 4-morpholino-2,6-dichloro-1,3,5-
triazine CAS RN=82451-48-7; cyclic or linear condensates of N,N’-bis-(1,2,2,6,6-pentamethyl-4-piperidinyl)-hexam-
ethylenediamine with 4-morpholino-2,6-dicloro-1,3,5-triazine CAS RN=193098-40-7; the condensation product of
2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidinyl)-1,3,5-triazine  with 1,2-bis(3-amino-propylamino)
ethane; the condensation product of 2-chloro-4,6-bis(4-n-butylamino-1,2,2,6,6-pentamethylpiperidinyl)-1,3,5-tri-
azine with 1,2-bis(3-aminopropylamino)ethane CAS RN=106990-43-6; 8-acetyl-3-dodecyil - 7,7,9,9-tetramethyl-
1,3,8-triazaspiro(4,5)decan-2,4-dione; 3-dodecyl-1-(2,2,6,6-tetramethyl-4-piperidinyl)pyrrolidin-2,5-dione; 3-do-
decyl-1-(1,2,2,6,6-pentamethyl-4-piperidinyl)pyrrolidin-2,5-dione; mixture of 4-hexadecyloxy- e 4-octadecyloxy-
2,2,6,6-tetramethylpiperidine; the condensation product of N,N’-bis-(2,2,6,6-tetramethyl-4-piperidinyl)hexamethyl-
enediamine with 4-cyclohexylamine-2,6-dichloro-1,3,5-triazine; N-(2,2,6,6-tetramethyl-4-piperidinyl)n-dodecyl suc-
cinimmide; 2-undecyl-7,7,9,9-tetramethyl-1-ox0-3,8-diazo-4-oxo-spiro(4,5)decane; the condensation product of
7,7,9,9-tetramethyl-2-cycloundecyl-1-oxo-3,8-diazo-4-oxo-spiro(4,5)decane with epichlorodrine; 1,1-bis(1,2,2,6,6-
pentamethyl-4-piperidinyloxicarbonyl)-2-(4-methoxyphenyl)ethene; N,N’-bis-formil-N,N’-bis(2,2,6,6-tetramethyl-4-
piperidinyl)hexamethylenediamine diester of 4-methoxy-methylenmalonic acid with 1,2,2,6,6-pentamethyl-4-hydrox-
ypiperidine; poly(methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-piperidinyl))-siloxane; the reaction product of the co-
polymer maleic acid/alfa-olefins with 2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-amino-pip-
eridine; condensation product of 2-chloro-4,6-bis-(4-n-butylamino-1-cyclohexyloxy-2,2,6,6-tetramethylpiperidinyl)-
1,3,5-triaziny with 1,2-bis-(3-amino-propylamino)-ethane; condensation product of 1,6-hexandiamine-bis(2,2,6,6-
tetramethyl-4-piperidinyl)- with the condensation product of 2,4,6-trichloro-1,3,5-triazine with di-n-butylamine and
N-butyl-2,2,6,6-tetramethyl-4-piperidinamine  CAS RN=192268-64-7; derivates of 7-oxa-3,20-diaza-dis-
piro-(5.1.11.2)-eneicosanone identified by CAS RN 64338-16-5; 85099-51-0; 85099-50-9; 202483-55-4; reaction
product of 2,2,6,6-tetramethyl-4-piperidine with the polymer obtainable by copolymerization of maleic anhydride
with alkenes C20-24 CAS RN=152261-33-1; products described in EP 782994.

7. Oxamides, such as for example: 4,4’-dioctyloxy-oxalanilide; 2,2’-diethoxy- oxalanilide; 2,2’-dioctyloxy-5,5’-di-tert-
butyl- oxalanilide; 2,2’-didodecyloxy-5,5"-di-tert-butyl- oxalanilide; 2-ethoxy-2’-ethyloxy- oxalanilide; N,N’-bis(3-
dimethylaminopropyl) oxalanilide; 2-ethoxy-2’-ethyl-5,4’-di-tert-butyl-oxalanilide; mixtures of o- and p- disubstituted
methoxy oxalanilides and mixtures of o-and p- disubstituted ethoxy oxalanilides.

8. 2-(2-hydroxyphenyll)-1,3,5-triazines, such as for example: 2,4,6-tris(2-hydroxy-4-octylooxyphenyl)-1,3,5-triazine;
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine; 2,4-bis(2-hydroxy-4-propyloxyphenyl)-
6-(2,4-dimethylphenyl)-1,3,5-triazine; 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis-(4-methylphenyl)-1,3,5-triazine; 2-(2-
hydroxy-4-dodecyloxyphenyl)-4,6-bis-(2-4-dimethylphenyl)-1,3,5-triazine;  2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-
bis-(2-4-dimethylphenyl)-1,3,5-triazine;  2-(2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy)phenyl)-4,6-bis(2,4-dime-
thyl)-1,3,5-triazine; 2-(2-hydroxy-4-(2-hydroxy-3-octyloxy-propoxy)-phenyl)-4,6-bis(2,4-dimethyl)-1,3,5-triazine;
2-(4-(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine; 2-(2-
hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine;  2-(2-hydroxy-4-
hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine; 2-(2-hydroxy-4-methoxyphenyl)-4,6-diphenyl-1,3,5-triazine; 2,4,6-tris
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(2-hydroxy-4-(3-butoxy-2-hydroxy-propoxy)phenyl-1,3,5-triazine; 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-
phenyl-1,3,5-triazine; 2-(2-hydroxy-4-(3-(2-ethylhexyl-1-oxy)-2-hydroxypropyloxy)phenyl)-4,6-bis(2,4-dimethylphe-
nyl)-1,3,5-triazine.

C. METAL DEACTIVATORS

[0031] For example: N,N’-diphenyloxamide; N-salicyilal-N’-salicyloyl-hydrazine; N,N’-bis(salicyloyl)hydrazine; N,N’-
bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine; 3-salicyloylamino-1,2,4-triazole; bis(benzylidene)oxalyl dihy-
drazide; oxalanilide; isoftaloyl dihydrazide; sebacoyl bisphenyhydrazide; N,N’-diacetyladipoy! dihydrazide; N,N’-bis(sal-
icyloyl)oxalyl dihydrazide; N,N’-bis(salicyloyl)thiopropionyl dihydrazide.

D. PHOSPHITES AND PHOSPHONITES

[0032] For example: triphenyl phosphite; diphenyl alkyl phosphites; phenyl dialkyl phosphites; tris(nonylphenyl)phos-
phite; trilauryl phosphite; trioctadecyl phosphite; distearyl pentaerythritol diphosphite; tris(2,4-di-tert-butyl-phenyl) phos-
phite; diisodecyl pentaerythritol diphosphite; bis(2,4-di-tert-butylphenyl) phosphite; diisodecyl pentaerythritol diphosphite;
bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite; bis(2,6-di-tert-butyl-4-methylphenyl)-pentaerythritol diphosphite;
diisodecyloxy-pentaerythritol diphosphite; bis-(2,4-di-tert-butyl-6-methylphenyl)pentacrythritol diphosphite; bis(2,4,6-tris
(ter-butylphenyl)pentaerythritol diphosphite; tristearyl sorbitol triphosphite; bis(2,4-di-tert-butyl-6-methylphenyl) methyl
phosphite; bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite; 2,2’,2"-nitrilo(triethyltris(3,3’,5,5-tetra-tert-butyl-1,1’-bi-
phenyl-2,2’-idyl) phosphite); 2-ethylhexyl (3,3,5,5-tetra-tert-butyl-1,1’-biphenyl-2,2’-idyl) phosphite); tetra(2,4-di-tert-
butylphenyl) 4-4’-biphenylene diphosphonite.

E. HYDROXYLAMINES

[0033] Forexample: N,N-dibenzylhydroxylamine; N,N-diethylhydroxylamine; N,N-dioctylhydroxylamine; N,N-dilauryl-
hydroxyl-amine; N,N-ditetradecylhydroxylamine; N,N-dihexadecylhydroxylamine; N,N-dioctadecylhydroxylamine; N-
hexadecyl-N-octadecylhydroxylamine; N-heptadecyl-N-octadecylhydroxylamine; N,N-dialkylhydroxylamines derived
from the hydrogenated tallow amines.

F. NITRONES

[0034] For example: N-benzyl-alfa-phenyl-nitrone; N-ethyl-alfa-methyl-nitrone; N-octyl-alfa-eptyl-nitrone; N-lauryl-al-
fa-undecyl-nitrone; N-tetradecyl-alfa-tridecyl-nitrone; N-hexadecyl-alfa-pentadecyl-nitrone; N-octadecyl-alfa-pentade-
cyl-nitrone; N-heptadecyl-alfa-heptadecyl-nitrone; N-octadecyl-alfa-hexadecyl-nitrone; nitrones derived from N,N-di-

alkylhydroxylamines obtained from amines of hydrogenated tallow.

G. THIOSYNERGIC DERIVATES

[0035] For example dilauryl thiodipropionate or stearyl thiodipropionate.

H. ANTIPEROXIDE AGENTS

[0036] For example esters of the thiodipropionic acid with lauryl, stearyl, miristic or tridecyl alcohols; mercaptobenz-
imidazole or 2-mercapto-benzimidazole zinc salt; zinc dibutyldithiocarbamate; dioctadecyl disulphide; pentaerythritol
tetrakis(3-dodecylmercapto)propionate.

|. POLYAMIDE STABILIZERS

[0037] Forexample copper saltsin combination with iodides and/or phosphorated compounds and bivalent manganese
salts.

L. BASIC CO-STABILIZERS

[0038] For example: melamine; polyvinylpolypyrrolidone; dicyandiamide; triallylcyanurate; urea derivates; hydrazine
derivates; amines; polyamides; polyurethans; alkaline metal and alkaline-earth metal salts of long-chain fatty acids such
as calcium stearate, zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate, potassium palmitate,
pyrocathecol antimonium or zinc salts.
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M. NUCLEATING AGENTS

[0039] For example: inorganic substances such as talc; metal oxides such as titanium dioxide or magnesium oxide;
phosphates, carbonates or sulphates of earth-alkaline metal salts; organic compounds such as mono or polycarboxylic
acids and salts thereof, such as 4-ter-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate; sodium
benzoate; polymeric compounds such as anionic copolymers.

N. BENZOFURANONES AND INDOLINONES

[0040] For example the ones described in USP 4,325,863; USP 4,338,244; USP 5,175,312; USP 5,216,052; USP
5,252,643; DE-A-4316611; DE-A-4316622; DE-A-4316876; EP-A-0589839; EP-A-0591102; 3-(4-(2-acetoethoxy)phe-
nyl)-5,7-di-ter-butyl-benzofuran-2-one; 5,7-di-ter-butyl-3-(4-(2-stearoyloxyethoxy)phenyl)benzofuran-2-one; 3,3’-bis
(5,7-di-ter-butyl-3-(4-(2-hydroxyethoxy)phenyl)benzofuran-2-one);  5,7-di-ter-butyl-3-(4-ethoxyphenyl)benzofuran-2-
one; 3-(4-acetoxy-3,5-dimethylphenyl)-5,7-di-ter-butyl-benzofuran-2-one; 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-
ter-butyl-benzofuran-2-one; 3-(2,3-di-methylphenyl)-5,7-di-ter-butyl-benzofuran-2-one.

O. FILLERS AND REINFORCING AGENTS

[0041] For example: calcium carbonate; silicates; glass fibers; asbestos; talc; kaolin; mica; barium sulphate; metal
oxides and hydroxides, carbon black; graphite; wood flour or fiber or other natural products; synthetic fibers.

P. OTHER ADDITIVES

[0042] For example plastifiers, lubricants, emulsifiers, pigments, rheology modifiers; catalysts; flow control agents;
optical bleach; antiflame agents; antistatic agents, swelling agents.
[0043] The invention will be further described in greater detail with reference to the following examples:

Example 1

[0044] A HALS having structure (I) with m=2, n=3, x=0, y=1, R1=n-butyl, Pi=2,2,6,6-tetramethyl-4-piperidine residue,
NRZ2R3 = morpholine residue and end groups being H was prepared according to the following procedure: 0,2 moles of
cyanuric chloride were solved in 280 ml of xylene. After cooling to 10°C, 0,2 moles of N-(2,2,6,6-tetramethyl-4-piperid-
inyl)-butylamine were added in 30 minutes under stirring, maintaining the temperature between 10°C and 15°C. Then,
46 g of water and 0,216 moles of sodium hydroxide as 30% aqueous solution were added. The solution was heated
under stirring up to 60°C, maintaining this temperature for 30’, then the aqueous phase was removed. The solution was
cooled to 0°C and 0,2 moles of morpholine were dripped in 30’, by maintaining the temperature between 0 and 5°C. At
the end of the addition the mixture was heated at 70-80°C and after 30’ stirring, 46 g of water were added and 0,216
moles of sodium hydroxide were added as 30% water solution. After 30’ at 85°C stirring was interrupted and the water
phase was removed.

[0045] The obtained xylene solution, containing 0,2 moles of a compound of general formula (1V) with R'=n-butyl, Pi=
2,2,6,6-tetramethyl-4-piperidine residue, NR2R3 = morpholine residue, was additioned with 0,1 moles of N,N’-bis(ami-
nopropyl)-ethylendiamine, corresponding to an amine having general formula (II) with m=2 and n=3; the acidity was
neutralized with the equivalent quantity of alkali and the solution was boiled, while the formed water was removed by
distillation. After all the water was collected, the distillation was continued thus gradually reaching 140°C in the boiler
and by collecting about 110 ml of xylene in three hours. Cooling to 80°C was performed, 120 ml of water were added
and after 30’ stirring at 80-90°C the water phase was discharged.

[0046] Thus, 241 g of a xylene phase were obtained which, after filtration for removing possible suspended particles,
was dried by distillation of the solvent under vacuum, thus obtaining by cooling of the melt 92 g of solid product (HALS1).

Example 2

[0047] A HALS formed of a mixture of oligomers having structure (1) with x=1, y=1, m=2, n=3, R'=n-butyl, Pi=2,2,6,6-
tetramethyl-4-piperidine residue, NR2R3 = morpholine residue and A = N-(2,2,6,6-tetramethyl-4-piperidinyl)-butylamine
was prepared according to the following procedure.

[0048] Inareactor, at the temperature of 15-20°C, 0,08 moles of N-(2,2,6,6-tetramethyl-4-piperidinyl)-butylamine were
dripped in a solution of 0,08 moles of cyanuric chloride in 156 ml of xylene. After neutralizing with the equivalent quantity
of alkali, the water phase was removed, thus obtaining a xylene solution of 0,08 moles of a compound having formula
VI with A= residue of N-(2,2,6,6-tetramethyl-4-piperidinyl)butylamine.
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[0049] Separately, with the same procedure as described in previous example 1, 240 ml of xylene solution were
prepared containing 0,1 mol of the compound of formula (V) denominated HALS 1.

[0050] The two solutions were combined and the resulting mixture was heated to reflux for 5 hours in the presence
of 0,17 moles of 30% sodium hydroxide, thus removing the reaction water by distillation.

[0051] The solution was then cooled to 80°C, washed with 140 ml of distilled water and, after filtration for removing
possible suspended parts, was dried by distillation of the solvent under vacuum, thus obtaining by cooling of the melt
115 g of solid product (HALS2).

Example 3

[0052] AHALS formed of a mixture of oligomers having structure (I) with x=1, y=1-10, m=2, n=3, R'=n-butyl, Pi=2,2,6,6-
tetramethyl-4-piperidine residue, NR2R3 = morpholine residue and A = morpholine residue was prepared according to
the following procedure.

[0053] In a reactor, at the temperature of 0-5°C, 0,08 moles of morpholine were dripped in a solution of 0,08 moles
of cyanuric chloride in 156 ml of xylene. After neutralizing with the equivalent quantity of alkali, the water phase was
removed, thus obtaining a xylene solution of 0,08 moles of a compound having formula VI with A= residue of morpholine.
[0054] Separately, with the same procedure as described in previous example 1, 240 ml of xylene solution were
prepared containing 0,1 mol of the compound of formula (V) denominated HALS 1.

[0055] The two solutions were combined and the resulting mixture was heated to reflux for 5 hours in the presence
of 0,17 moles of 30% sodium hydroxide, thus removing the reaction water by distillation.

[0056] The solution was then cooled to 80°C, washed with 140 ml of distilled water and, after filtration for removing
possible suspended parts, was dried by distillation of the solvent under vacuum, thus obtaining by cooling of the melt
105 g of solid product (HALS 3).

Example 4

[0057] A practical test was applied in order to evaluate the light stabilization of a polyolefin fiber, in particular a poly-
propylene fiber. In this example and in the following one, the denomination HALS 1, HALS 2 and HALS 3 designate the
compounds prepared according to examples 1, 2 and 3, respectively.

[0058] 1000 parts by weight of powder unstabilized polypropylene homopolymer (fluidity index: about 10-12 g/10’ at
230°C- 2,16 kP) were mixed in a laboratory mixer with 0,75 parts of Calcium stearate, 0,5 parts by weight of tris-(2,4-
di-tert-butylphenyl)phosphite, 0,50 parts by weight of 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate and 1,5
parts by weight of stabilizers HALS 1, 2 or 3 as indicated in the following Table 1.

[0059] The dry mixture was extruded in a lab extruder at 230°C and granulated.

[0060] The granulate was transformed in bulked filament having title 480/60 dtex (stretch ratio 1:3) by spinning , by
using a lab extruder at a maximum temperature of 260°C.

[0061] The filament was exposed in a Weather-Ometer (WOM Ci65) according to ISO 4892. The light resistance was
studied by periodically taking treated samples and by subjecting them to tensile strength tests by breaking load check.
The parameter to compare the light resistance of the samples was t, defined as "exposure time in WOM, expressed
in hours, for a breaking load equal to 50% of the initial value".

[0062] The experimental results are shown in Tale 1.

Table 1. Light stability of bulked filament PP 480/60 dtex

Stabilization tso WOM hours
Without light stabilizer 300
0,15% HALS 1 1270
0,15% HALS 2 1410
0,15% HALS 3 1235

Example 5

[0063] An applicative test was carried out in order to evaluate the light stabilization of a low density polyethylene film
(LDPE).

[0064] 1000 parts by weight of unstabilized LDPE ((fluidity index: about 0,6 g/10” at 190°C- 2,16 kP) were mixed in a
laboratory mixer with 0,30 parts of n-octadecyl-3-(3’,5-di-tert-butyl-4-hydroxyphenyl)-propionate and 1,50 parts by weight
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of stabilizers HALS 1, 2 or 3 as indicated in the following Table 2.

[0065] The dry mixture was extruded in a lab extruder at 230°C and granulated.

[0066] The granulate was transformed in film having final thickness of about 150 wm by means of bubble extrusion
with a lab extruder provided with rotating head, at a maximum temperature of 230°C.

[0067] Test pieces taken from the above film, after being mounted on suitable supports, were exposed in a Weather-
Ometer (WOM Ci35a) according to ISO 4892 (cycle 102/18’).

[0068] The light resistance was studied by periodically taking treated samples and by subjecting them to carbonyl
index check by FT-IR measurements.

[0069] The parameter to compare the light resistance of the samples was t; 4o defined as "exposure time in WOM,
expressed in hours, necessary for growing the carbonyl index to a value 0,10".

[0070] The experimental results are shown in Tale 2.

Table 2. Light stability of blown film LDPE having thickness 150 um

Stabilization tso WOM hours
Without light stabilizer 20
0,15% HALS 1 3750
0,15% HALS 2 3900
0,15% HALS 3 3650

Claims

1. Stabilizing compounds with general formula (1)

A
[ N ~ N
l N (CHZ)m N | N/
| | 1y
(|CH2)n (C|>Hz)n
NH NH (D
r\i Y NT N
NJ\ N)\N N)I\N/ N
7\
Pi/ R R R AR R R

in which x can be zero or 1;

y is between 1 and 10;

m and n, which may be different or equal to each other, range from 2 to 8;
A represents a NPiR" group or a NR2R3 group;

and Pi represents the group of formula (Il)

11
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\ CH3
HZC—C/
—cH \w (n
H\C C/
,C—
N\
nd CHs

wherein R is selected in the group consisting of H, C4-C, straight-chain and branched-chain alkyl group;

R2 and R3 can be the same or different and are selected in the group consisting of H, C4-Cg straight-chain and
branched-chain alkyl groups, cyclic alkyl group having from 5 to 12 carbon atoms, or form together with the nitrogen
atom a heterocyclic ring having from 5 to 7 members, comprising other heteratoms such as O,

R4 is selected in the group consisting of H, C4-C, straight-chain and branched-chain alkyl group, and OR® group,
wherein R5 is selected in the group consisting of H, C4-Cg straight-chain or branched-chain alkyl group.
Compounds according to claim 1, in which m=2 and n =3.

Compounds according to claim 1 or 2, in which R’ is butyl.

Compounds according to any of claims 1 to 3, in which in the group Pi, represented by the formula (II), R4 = H.

Compounds according to any of claims | to 4, in which R2 and R3 form together with the nitrogen atom a morpholine
ring.

Compounds according to any of claims 1 to 5, in which x=0 and y=1 and the end groups are H.
Compounds according to any of claims 1 to 5, in which x=1 and A=NPiR".

Compounds according to any of claims 1 to 5, in which x=1 and A=NR2R3,

A process for the preparation of compounds according to claim 1 and having the following general formula

R R!
Pi—N N—P;

——\\] N

s {3
N NH=(CHp),=NH=(CHp)r,-NH-(CHp),-NH N
\ N/ —

3 >— _< 3
R\ /R

~N ~ N
R? V) \RZ

consisting in reacting an amine, having the following formula
NH,-(CH,),-NH-(CH,),,-NH-(CH,),,-NH,, (nn

in which m and n may be different or equal to each other and range from 2 to 8;
with a compound having the following formula

12



10

15

20

25

30

35

40

45

50

55

EP 2 216 364 B9

Cl

A
/
N N N

/ \ 4

\
Pi R R® R

in which Pi represents a group having the following formula

HsC
\ /C Hs

H,C—C
—CH NRY (1)

\
H2C—C

H3C/ Ch,

wherein R' is selected in the group consisting of H, C4-C, straight-chain and branched-chain alkyl group;

R2 and R3 can be the same or different and are selected in the group consisting of H, C4-Cg straight-chain and
branched-chain alkyl groups, cyclic alkyl group having from 5 to 12 carbon atoms, or form together with the nitrogen
atom a heterocyclic ring having from 5 to 7 members, comprising other heteratoms such as O,

R4 is selected in the group consisting of H, C4-C, straight-chain and branched-chain alkyl group, and OR® group,
wherein R is selected in the group consisting of H, C4-Cg straight-chain or branched-chain alkyl group.

10. Aprocess forthe preparation of compounds having formula (1) with x =1 and y = 1-10 consisting in reacting compounds
of the following general formula

R R
Pi—N N—Pi

—N N \
N >—NH—(C Hz)n—NH—(CHz)m-NH-(CH?_)n—NH—</ N
\ N/ —

3 >— “< 3
R& _R

g2 (V) NG

in which m and n may also be equal to each other, range from 2 to 8 and in which Pi represents a group having the
formula

HsC

\
HZC—C/

—cCH NRY (1]
NEAM
H2C—C

/
Hc  CM

CH,

wherein R is selected in the group consisting of H, C4-C, straight-chain and branched-chain alkyl group;
R2 and R3 can be the same or different and are selected in the group consisting of H, C4-Cg straight-chain and
branched-chain alkyl groups, cyclic alkyl group having from 5 to 12 carbon atoms, or form together with the nitrogen
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atom a heterocyclic ring having from 5 to 7 members, comprising other heteratoms such as O,

R4 is selected in the group consisting of H, C4-C, straight-chain and branched-chain alkyl group, and OR® group,
wherein R5 is selected in the group consisting of H, C4-Cjq straight-chain or branched-chain alkyl group, with com-
pounds having the formula (VI)

in which A represents a NPiR" group or a NR2R3 group.

A composition comprising a polymeric material and the compounds according to claim 1, characterized by com-
prising from 0.01% to 5% of one or more the compounds according to claim 1.

A composition according to claim 11, in which the polymeric material is chosen from a group comprising polyethylene,
polypropylene, polystyrene, polybutadiene, polysoprene and their copolymers, polyvinyl chloride, polyvinylidene
chloride and their copolymers, polyvinyl acetate and its copolymers, in particular with ethylene, polyester as poly-
ethylene terephthalate, polyamide as Nylon 6 and 6,6; polyurethanes.

A composition according to claim 11, in which the polymeric material is a polyolefin material.

A composition according to claim 11, further comprising also other monomeric, polymeric or macromolecular HALS.

Patentanspriiche

1.

Stabilisierende Verbindungen mit der allgemeinen Formel (l)

A
[ Pl
Pt A
| | <Ly
(Ti“‘e}n (THz)n
/ii NH (I
) )
N)\N/)\N N)\N/)\N
N\
Pi/ \R’ R"; \R3 Pi/ \R‘ R R

wobei x null oder 1 sein kann;

y zwischen 1 und 10 ist;

m und n, die gleich oder voneinander verschieden sein kénnen, von 2 bis 8 reichen;
A eine NPiR! Gruppe oder eine NRZR3 Gruppe reprasentiert;

und Pi eine Gruppe mit der Formel (ll) reprasentiert
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wobei R ausgewahlt ist aus der Gruppe bestehend aus H, geraden C4-C, Ketten und Alkylgruppen mit verzweigten
Ketten;

R2 und R3 identisch oder verschieden sein kénnen und ausgewahlt sind aus der Gruppe bestehend aus H, geraden
C,-Cg Ketten und Alkylgruppen mit verzweigten Ketten, zyklischen Alkylgruppen, die 5-12 Kohlenstoffatome haben,
oder zusammen mit dem Stickstoffatom einen heterozyklischen Ring mit 5 bis 7 Mitgliedern bilden,

mit anderen Heteroatomen wie etwa O,

R4 ausgewahltist aus der Gruppe bestehend aus H, geraden C4-C 4 Ketten und Alkylgruppen mit verzweigten Ketten,
und OR® Gruppe, wobei R® ausgewahltist aus der Gruppe bestehend aus H, geraden C4-Cg Ketten oder Alkylgruppen
mit verzweigten Ketten.

Verbindungen nach Anspruch 1, indenen m =2 und n = 3.
Verbindungen nach Anspruch 1 oder 2, in denen R Butyl ist.
Verbindungen nach einem der Anspriiche 1 bis 3, in denen die Gruppe Pi, reprasentiert durch die Formel (1), R4=H.

Verbindungen nach einem der Anspriiche 1 bis 4, in denen R2 und R3 zusammen mit dem Stickstoffatom einen
Morpholinring bilden.

Verbindungen nach einem der Anspriiche 1 bis 5, in denen x = 0 und y = 1 und die Endgruppen H sind.
Verbindungen nach einem der Anspriiche 1 bis 5, in denen x = 1 und A = NPiR".
Verbindungen nach einem der Anspriiche 1 bis 5, in denen x =1 und A = NR2R3_

Verfahren flr die Zubereitung von Verbindungen nach Anspruch 1, die die folgende allgemeine Formel haben

Pi—N, N=Pi

= N N
N\ />—NH-—-(CH2)H-—NH-(CHz)mvNH-{C Hz)n-NH—</ N
3 N N7
R\N N/
r2” (V) ~

R3

R?

bestehend aus der Reaktion eine Amins, das die folgende Formel hat
NH,-(CH,),,-NH-(CH,),-NH-(CH,),,-NH, (1

in der m und n verschieden oder einander gleich sein kénnen und von 2 bis 8 reichen; mit einer Verbindung mit der
allgemeinen Formel
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wobei R ausgewahlt ist aus der Gruppe bestehend aus H, geraden C4-C, Ketten und Alkylgruppen mit verzweigten
Ketten;

R2 und R3 identisch oder verschieden sein kénnen und ausgewahlt sind aus der Gruppe bestehend aus H, geraden
C4-Cg Ketten und Alkylgruppen mit verzweigten Ketten, zyklischen Alkygruppen, die 5 bis 12 Kohlenstoffatome
haben, oder zusammen mit dem Stickstoffatom einen heterozyklischen Ring mit 5 bis 7 Mitgliedern bilden,

mit anderen Heteroatomen wie etwa O,

R4 ausgewahltist aus der Gruppe bestehend aus H, geraden C4-C 4 Ketten und Alkylgruppen mit verzweigten Ketten,
und OR® Gruppe, wobei R® ausgewahltist aus der Gruppe bestehend aus H, geraden C4-Cg Ketten oder Alkylgruppen
mit verzweigten Ketten.

10. Verfahren fiir die Zubereitung von Verbindungen mit der Formel (1), in der x = 1 und y = 1-10, bestehend aus der
Reaktion von Verbindungen mit der allgemeinen Formel

R R
Bi—N N—F
e N N
N\ />—NH-~(C;—;2)”—NH—(CHZ)M-NH-(C Hz)n-NH—</ \N
o3 N N=( s
SN e
r2” (V) \Rz

in der n und m auch einander gleich sein kénnen, von 2 bis 8 reichen, und in der Pi eine Gruppe mit der folgenden
Formel reprasentiert

50

55
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\ CH3
HzC—'C/
—ch W an
H\C—C/
A
HG  CFs

wobei R ausgewahlt ist aus der Gruppe bestehend aus H, geraden C4-C, Ketten und Alkylgruppen mit verzweigten
Ketten;

R2 und R3 identisch oder verschieden sein kénnen und ausgewahlt sind aus der Gruppe bestehend aus H, geraden
C4-Cg Ketten und Alkylgruppen mit verzweigten Ketten, zyklischen Alkylgruppen mit 5 bis 12 Kohlenstoffatomen,
oder zusammen mit dem Stickstoffatom einen heterozyklischen Ring mit 5 bis 7 Mitgliedern bilden,

mit anderen Heteroatomen wie etwa O,

R4 ausgewahltist aus der Gruppe bestehend aus H, geraden C4-C 4 Ketten und Alkylgruppen mit verzweigten Ketten,
und OR® Gruppe, wobei R® ausgewahltist aus der Gruppe bestehend aus H, geraden C4-Cg Ketten oder Alkylgruppen
mit verzweigten Ketten, mit Verbindungen mit der Formel (VI)

in der A eine NPiR" Gruppe oder eine NR2R3 Gruppe reprasentiert.

Zusammensetzung, die ein polymeres Material und die Verbindungen nach Anspruch 1 enthalt, dadurch gekenn-
zeichnet, dass sie von 0,01% bis 5% einer oder mehrerer der Verbindungen nach Anspruch 1 enthalt.

Zusammensetzung nach Anspruch 11, bei der das polymere Material ausgewahlt ist aus der Gruppe, die Polyethy-
lene, Polypropylene, Polystyrole, Polybutadiene, Polyisoprene und ihre Copolymere, Polyvinylchloride, Polyvinyli-
denchloride und ihre Copolymere, Polyvinylacetat und ihre Copolymere, insbesondere mit Ethylen, Polyethylenter-
ephthalat, Polyamide als Nylon 6 und 6,6; Polyurethane umfaft.

Zusammensetzung nach Anspruch 11, in der das polymere Material ein Polyolefinmaterial ist.

Zusammensetzung nach Anspruch 11, die auch andere monomere, polymere oder makromolekulare gehinderte
Amine als Lichtstabilisatoren (HALS) enthalt.

Revendications

1.

Composés stabilisants de formule générale (l) :
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A

N/QN
A

N (CH)m NN
N
l l *ly
(<|3Hz)n (flle)n
NH NH {1

A N
I L

/N N N VAN Rz’\

Pi R # rR® P R

dans laquelle x peut étre zéro ou 1 ;

yestentre 1 et 10;

m et n, qui peuvent étre différents ou identiques I'un a l'autre, vontde 2 a2 8 ;
A représente un groupe NPiR' ou un groupe NR2R3 ;

et Pi représente le groupe de formule (I1)

danslaquelle R est choisi dans le groupe constitué par H, un groupe alkyle C4-C,4 & chaine droite et & chaine ramifiée ;
R2 et R3 peuvent étre identiques ou différents et sont choisis dans le groupe constitué par H, des groupes alkyle
C4-Cg a chaine droite et a chaine ramifiée, un groupe alkyle cyclique ayant de 5 & 12 atomes de carbone,

ou forment ensemble avec I'atome d’azote un cycle hétérocyclique ayant de 5 a 7 chainons, comprenant d’autres
hétéroatomes tels que 0,

R4 est choisi dans le groupe constitué par H, un groupe alkyle C4-C, & chaine droite et & chaine ramifiée, et un
groupe OR5, dans lequel R® est choisi dans le groupe constitué par H, un groupe alkyle C4-Cg a chaine droite ou
a chaine ramifiée.

Composés selon la revendication 1, dans lesquels m =2 et n = 3.
Composés selon les revendications 1 ou 2, dans lesquels R' est un butyle.

Composés selon I'une quelconque des revendications 1 a 3 dans lesquels, dans le groupe Pi représenté par la
formule (I1), R4 = H.

Composés selon I'une quelconque des revendications 1 & 4, dans lesquels R2 et R3 forment ensemble avec I'atome
d’azote un cycle morpholine.

Composés selon 'une quelconque des revendications 1 a 5, dans lesquels x = 0 ety = 1 et les groupes terminaux
sont H.

Composés selon I'une quelconque des revendications 1 & 5, dans lesquels x = 1 et A = NPIR'.
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Composés selon 'une quelconque des revendications 1 a 5, dans lesquels x = 1 et A = NR2R3,

Procédé de préparation de composés selon la revendication 1 et ayant la formule générale suivante

1
R R
A—N N—F

=N N \
N >—NH—(CHz)n-NH—(CHz}m-NH-{CH?_)n—NH—</ N
\ 7 —
/3 N N
~N e
2" (V) g2
ledit procédé consistant a faire réagir une amine, ayant la formule suivante

NH,-(CH,),-NH-(CH,),,-NH-(CH,),,-NH,, (1

dans laquelle m et n peuvent étre différents ou identiques 'un a l'autre et vontde 24 8 ;
avec un composé ayant la formule suivante

L
N NTONQ
SEAS R R

danslaquelle R est choisi dans le groupe constitué par H, un groupe alkyle C4-C, & chaine droite et a chaine ramifiée ;
R2 et R3 peuvent étre identiques ou différents et sont choisis dans le groupe constitué par H, des groupes alkyle
C4-Cg a chaine droite et & chaine ramifiée, un groupe alkyle cyclique ayant de 5 & 12 atomes de carbone, ou forment
ensemble avec I'atome d’azote un cycle hétérocyclique ayant de 5 a 7 chainons, comprenant d’autres hétéroatomes
tels que 0,

R4 est choisi dans le groupe constitué par H, un groupe alkyle C4-C, & chaine droite et & chaine ramifiée, et un
groupe OR®, dans lequel R® est choisi dans le groupe constitué par H, un groupe alkyle C4-Cg & chaine droite ou
a chaine ramifiée.

10. Procédé de préparation de composés de formule (I) dans laquelle x = 1 et y = 1-10 consistant a faire réagir des
composés de la formule générale suivante
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1

Pi—N A

R\
N-—-
—N N——<
- {7
N NH=(CHy)y=NH=(CHp ) =NH~(C Hp) =N H N
\ 7 —
N

3 3
R\> </R

>N -
R? v) "N

dans laquelle m et n peuvent également étre identiques I'un a l'autre, vont de 2 a 8 et dans laquelle Pi représente
un groupe de formule

ch‘;\
HQC-—C/
—CH NRY (I

HQC""—C

CHs

H4C CHy

danslaquelle R est choisi dans le groupe constitué par H, un groupe alkyle C4-C, & chaine droite et a chaine ramifiée ;
R2 et R3 peuvent étre identiques ou différents et sont choisis dans le groupe constitué par H, des groupes alkyle
C4-Cg a chaine droite et & chaine ramifiée, un groupe alkyle cyclique ayant de 5 & 12 atomes de carbone, ou forment
ensemble avec I'atome d’azote un cycle hétérocyclique ayant de 5 a 7 chainons, comprenant d’autres hétéroatomes
tels que 0,

R4 est choisi dans le groupe constitué par H, un groupe alkyle C4-C, & chaine droite et & chaine ramifiée, et un
groupe OR®, dans lequel R® est choisi dans le groupe constitué par H, un groupe alkyle C4-Cg & chaine droite ou
a chaine ramifiée,

avec des composés de formule (VI)

AL,

dans laquelle A représente un groupe NPIR' ou un groupe NR2R3,

11. Composition comprenant un matériau polymeére et les composés selon la revendication 1, caractérisée en ce
qu’elle comprend de 0,01 a 5 % d’'un ou de plusieurs des composés selon la revendication 1.

12. Composition selon la revendication 11, dans laquelle le matériau polymeére est choisi dans un groupe comprenant
le polyéthyléne, le polypropylene, le polystyrene, le polybutadiéne, le polyisopréne et leurs copolyméres, le poly-
chlorure de vinyle, le polychlorure de vinylidene et leurs copolyméres, le polyacétate de vinyle et ses copolyméres,
en particulier, avec I'éthylene, un polyester tel que le téréphtalate de polyéthyléne, un polyamide tel que le Nylon
6 et 6,6 ; les polyuréthannes.

13. Composition selon la revendication 11, dans laquelle le matériau polymére est un matériau de polyoléfine.

14. Composition selon la revendication 11 comprenant, en outre, également un autre HALS monomeére, polymeére ou
macromoléculaire.
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