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A mixture comprising a compound of the formula | and a compound of the formula I
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in whichnis 1 or 2;

Ry, R}, Ry, R"y, Ry and Ry, independently of one another, are H, C;-C\palkyl;
C,-Cealkenyl; C;-Cjpalkoxy; Cy-Cogalkenoxy; halogen; uifluoromethyl;
C;-C,;phenylalkyl; phenyl; phenyl which is substitated by C,-Cygalkyl, C;-C galkoxy or
halogen; phenoxy; or phenoxy which is substituted by C-C;galkyl, C,-C galkoxy or

halogen;
Ry is hydrogen, C-C, alkyl, C5-C cycloalkyl or Co-C)sphenylalicy;
R, in the case where n = 1, and R’5, independenty of one another, are hydrogen or

C,-C,galkyl; or are C,-C,,alkyl which is substituted by OH, C,-C,alkoxy, allyloxy,
halogen, -COQH, -COORg, -CONH,, -CONHR,, -CON(Rg)(R ), -NH,, -NHR,
’ -f2
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“N(Rg}R ), -NHCOR, |, -CN, -OCORy;, phenoxy and/or phenoxy which is substituted by
Ci-Cgalkyl, C\-C galkoxy or halogen: or Ry 15 C3-Cspalkyl which is interrupted by -O-
and may be substituted by OH: or Ry is Cy-Cyalkenyl; glycidyl; Cs-Cacycloalkyl;
cyclohexyl which is substituted by OH, Ci-Caalkyl or -OCOR, 3 C;-Cy phenylalkyl which
is unsubstituted or substituted by OH, Cl or CHg; -CO-R, or -SO,-R 5;

and Ry, in the case where p = 2, and Ry 1o Ry are as defined in claim 1,

i8 highly suitable or stabilizing organic material,
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Stabilizer combinalion

Abstract of the disclosure

A mixture corprising 4 compound ol the formula T and 4 compound of the formula 11

0 1 g,

OH n
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in whichnis 1 or 2;

Ry, R7, Ry, R7o, Ry and Ry, independently of one another, are H, C,-Cyalkyl;
Cy-Caalkenyl; Cy-Caalkoxy; Cy-Cgalkenoxy; halogen; trifluoremethyl;
Cy-Cyphenylalkyl; phenyl; phenyl which is substituted by C,-C,galkyl, C,-C, galkoxy or
halogen; phenoxy; or phenoxy which is substitted by C;-C 1galkyl, Cy-Cjgalkoxy or
halogen;

R is hydrogen, C-Cyyalkyl, Cs-Cyyeycloalkyl or C;-Cysphenylalkyl;

Ry, in the case where n = 1, and R’,, independently of one another, are hydrogen or
Cy-Cygalkyl; or are C,-Cqalkyl which is substituted by OH, C-C galkoxy, allyloxy,
halogen, -COOH, -COORy, -CONH,, -CONHR,, -CON(RG(R, ), -NH,, -NHR,,
-N(R)(R g), -NHCOR;,, -CN, -OCOR,;, phenoxy and/or phenoxy which is substituted by
Cy-Cigalkyl, C,-Cygalkoxy or halogen; or Ry is Cy-Cspalkyl which is interrupted by -O-
and may be substituted by OI; or R, is C3-Cgalkenyl; glycidyl; Cs-Cypeycioalkyl;
cyclohexyl which is substituted by OH, Ci-Calkyl or -OCOR,;; C;-C, phenylalkyt which
is unsubstituted or substituted by OH, Cl or CHg; -CO-R 5 or -505-Ryq;

and Ry, in (he case where n =2, and Ry to Ry, are ag defined in claim 1,

is highly suitable for stabilizing organic material,
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Stabilizer combination

The invention relates to a novel stabilizer mixture comprising mono- and
bisresorcinyltriazines, to organic material stabilized with the aid of this mixtore against
damage by light, heat and oxygen and to the corresponding use of the mixture as a
stabilizer for organic material,

Tfit is desired to increase the light stability of an organic material, in particular a coating,
a light stabilizer is usvally added. A class of light stabilizers which is very frequently
employed comprises the UV absorbers, which protect the material by absorbing the
harmful radiation via chromophores. An important group of UV absorbers is (he
triphenyltriazines, as described, inter alia, in EP-A-434 608, EP-A-520 938,

US-A-4 619 956, EP-A-483 488, EP-A-500 496, EP-A-502 816 and EP-A-506 615. Some
bisresorcinyl derivatives from this group are mentioned, for example, in CH-A-480 090,
CH-A-484 695, US-A-3 249 608, US-A-3 244 708, US-A-3 843 371, US-A-4 826 978,
EP-A-434 608, EP-A-520 938, GB-A-2 273 498 and WO-A-94/18 278

Stabilizer mixtures comprising UV absorbers of the triphenyltriazine and
o-hydroxyphenylbenzotriazole type have also already been proposed (EP-A-453 396).

1t has now been found thal mixtures comprising 2 different types of stabilizer from the
triphenyliriazine class surprisingly have particlarly good stabilizer properties.

The invention therefore relates to a mixwre comprising a compound of the formula

1 &,

0
OH n
I

R N7 VN R,

=
N
RJ Ry R R

and a compound of the formula 11

Rg
2

3
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inwhichnis 1 or 2;

R, R’}, Ry and R’;, independently of one another, are H, C-Cy,alkyl; C,-Cgalkenyl;
C-Cypalkoxy; C;-Cygalkenoxy; halogen; trifluoromethyl; C,-C,;phenylalkyl; phenyl;
phenyl which is substituted by C,-Cgatkyl, C,-C zalkoxy or halogen; phenoxy; or
phenoxy which is substitated by C,-C,galkyl, C,-C, alkoxy or halogen;

Ry and Ry, independently of one another, are H, Ci-C,alkyl; C,-Cgalkenyl;
C;-Cpaalkoxy; Cs-Cppeycloalkoxy; Cy-Cgalkenoxy; halogen; trifluoromethyl;

C4-Cy phenylalkyl; phenyl; phenyl which is substinuted by C,-C qalkyl, C,-C,galkoxy or
halogen; phenoxy; or phenoxy which is substituted by C;-Czalkyl, C;-Cygalkoxy or
halogen;

R is hydrogen, C,-Cy alkyl, Cs-Cqcycloalkyl or C,-Cysphenylalkyl;

Ry, in the case where n = 1, and R’,, independently of one another, are hydrogen or
C-Cygalkyl; or are C,-C,,alkyl which is substituted by OH, C-C,qalkoxy, allyloxy,
halogen, -COOH, -COORg, -CONH,, -CONHR,, -CON(Rg)(R 1), -NH,, -NHR,,
-NRg)Ryp), -NHCOR, , -CN, -OCOR;, phenoxy and/or phenoxy which is substituted by
C;-Cygalkyl, C,-C galkoxy or halogen; or R, is C3-Csgalkyl which is interrupted by -O-
and may be substituted by OH; or Ry is C,-Cgalkenyl; glycidyl; Cs-Cyocycloalkyl;
cyclohexyl which is substiuted by OH, C,-Cjalkyl or -OCOR, ; C;-C |, phenylalkyl which
is unsubstituted or substituted by OH, Cl or CHj; -CO-Ry, or -S0,-Ry3;

R4, in the case where n =2, is C,-C zalkylene, C,-C ralkenylenc, xylylene,
C3-Cypalkylenc which is interrupted by (3 andfor substituted by OH, or is a group of the
formula -CH,CH(OH)CH,0-R,- OCH,CH(CH)CH,-, -CO-R,,;-CO-,
-CO-NH-Rp5-NH-CO- or -(CH,},,,-COO-Ry3-O0C-(CH,), -, in which m is a number in
the range from | to 3, or is
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CO-0-CH,
HG OH

Ry is C1-Cgalkyl; C,-Cygalkenyl; C3-Cspalkyl which is interrupted by O, NH, NRq or S
and/or is substituted by OH; C,-Calkyl which is substituted by -P(O)OR ),
-N(Rg)(R ) or -OCOR ; and/or OH; glycidyl; cyclohexyl; phenyl: C-Cyyalkylphenyl or
C;-C, phenylalkyl;
Ry and Ry, independently of one another, are C,-Cyjalkyl; C3-Cpalkoxyalkyl,
C4-Cydialkylaminoalkyi or C-Cyeycloalkyl, or R and Ry together are Co-Coalkylene
or -oxaalkylene or -azaalkylene;
Ry is C-Cpgalkyl; C,-Cygalkenyl or phenyl; or is C4-Csqalkyl which is interrupted by -O-
and may be substituted by OH;
Ry, is C;-Cygalkyl; Co-Cgalkenyl; phenyl; C,-C; galkoxy; C;-Cygalkenyloxy;
C5-Cspalkoxy which is interrupted by O, NH, NR or § and/or substituted by OH;
cyclohexyloxy; C7-Cgalkylphenoxy; C7-Cy1phenylalkoxy; phenoxy; C,-C ,alkylamino:
phenylamino; tolylamino or naphthylamino:
Ry3 is C;-Cyalkyl; phenyl; naphthyl or C-Cy alkylphenyl;
R4 is C-Cppalkyl, methylphenyl or phenyl:
Ryp is C5-Cyalkylene; C,-Cspalkylene which is interrupted by O, phenylene or a
-phenylene-X-phenylene- group, in which X is -Q-, -§-, 50y, -CHy- or -C(CHy),-;
Ryy is Co-Cypalkylene, C,-C)qoxaalkylene, C,-Cqthiaalkylene, C4-Cyoarylene or
Cy-Cgalkenylene;
Ry, is Cz-Clozél}ljylcne, phenylene, tolylene, diphenylenemethane or a

3

CHy- group; and

Cly “CH,

Rys 15 Co-Cgalkylene or Cy-Cypalkylene which is interrupted by Q.
Of particular industrial interest are mixtures of compounds of the formulae I and TT whose
hydroxyl groups in the p- position to the triazinyl ring arc etherified or esterified, i.c.

whose radicals R; are not hydrogen.

A halogen substituent is -F, -Cl, -Br or I; preferably -F or -Cl, in particular -CI.

il
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Alkylphenyl is alkyl-substituted phenyl; Ci-Cyyalkylphenyl includes, for example,
methylphenyl (tolyl), dimethylphenyl (xylyl), uimethylphenyl (mesityl), ethylphenyl.
propylphenyl, butylphenyl, dibutylphenyt, pentylphenyl, hexylphenyl, heptylphenyl and
octylphenyl.

Phenylalkyl is phenyl-substituted alkyl, C4-Cyyphenylalkyl includes, for example, benzyl,
e-methylbenzyl, oo-dimethylbenzyl, phenylethyl, phenylpropyl, phenylbuty] and
phenyipentyl,

Glycidyl is 2.3-cpoxypropyl.

Alkyl which 1s interrupted by O, NH, NR, or S and may be substituted by OH can in
general contain one or more of said hetero atoms, although oxygen, nitrogen and sulfur
aloms cannot be adjacent to one another. In general, hetero aloms in the alkyl chain and
hydroxyl are not vicinal; a carbon atom in the alkyl chain is preferably bonded to at most 1
0Xygen, nitrogen or sulfur atom,

Alkyl Ry, R’} R7p, Ry, Ry, Ry, Ry, R'5, Ry, Ry, Ryp Ryp. Ryp Rig and Ry, are, within the
stated definitions, branched or unbranched alkyl, such as methyl, cthyl, propyl, isopropyl,
n-butyl, sec-butyl, isobutyl, -butyl, 2-ethylbury], n-pentyl, isopentyl, 1-methylpentyl,

1 3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-heptyl, isoheptyl, 1.1,3,3-tetramethylbutyl,
I-methylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl, 1,1,3-trimethylhexyl, 1,1,3,3-tetra-
methylpentyl, nonyl, deeyl, undecyl, L-methylundecyl, dodecyl, 1,1,3,3,5,5-hexamethyl-
hexyl, tridecyl, tetradecyl, pentadecyl, hexadeeyl, heptadecyl or octadecyl. Alkyl Ri, R’,,
R’;. Ry, R3, Ry, Rg, Ro, Ry, Ryy, Ry, Ry and R, a are preferably short-chain, for example
C;-Cgalicyl, in particular C;-Calkyl, such as methyl or butyl.

Ry, R’y, Ry, Ry, R; and R, are, independentiy of one another, particularly preferably
hydrogen, methyl, methoxy, ethyl or isopropyl, in particular hydrogen or methyl.

Cy-Cgdialkylaminoalkyl Ry or Ry, is alkyl which is substituted by dialkylamino, where
the entire radical contains 4 to 16 carbon atoms. Examples thereof are (CHy),N-CH,CH,-;
(CoH5),N-CH,CH)-; (C3H,),N-CH,CH,-; (C4Hg)oN-CH,CH,-; (C5H,),N-CH,CH,-;
(CeH13)aN-CHCHy-; (CHy)oN-CH,CH,CH,-; (C;H;);N-CH,CH,CH,-;
(C3H,),N-CH,CH,CH,-; {C,Hy),N-CH,CH,CH,-; {CsH, ),N-CH,CH,CH,- and

(CgH 3),N-CH,CH,CH,-.
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Cy-Coatkylene or -oxaalkylene or -azaalkylene Ry and Ry, together are, together with the
nitrogen atom Lo which they are bonded, generally a 5- 10 9-membercd ring which
contains 3 10 9 carbon atoms and may contain further nitrogen or oXygen atoms, although
direcily adjacent nitrogen and/or oxygen atoms (structures of hydrazine, oxylamine or
peroxide type) are excluded. Examples thereof include pyrrolidino, piperiding, piperazino
and morpholino.

The novel mixture frequently comprises compounds of the formulae 1 and IT whose
radicals of the same name within the stated definition are different; for example, the novel
mixtore can be, for example, a mixture of a compound of the formula I in which R, R,.
R; and R, are hydrogen and a compound of the formula I1 in which R; and Ry are methyl,
Of particular industrial inlerest are mixtures of compounds of the formulae I and Il in
which radicals having the same name have identical meanings.

Likewise of particular interest for use in the novel mixtares are compounds of the formula
Lin which R, and R, are identical and in which R and R, are likewise identical and in
which R"; and R’, are likewise identical, in particular those in which R, 0 R, are methyl
and R’y and R’, are hydrogen or methyl. n is preferably 1.

Unsubstituted or substituted C-C ,cycloalkyl R, and R’; are, for example, cyclopentyl,
cyclohexyl, cycloheptyl, cyclonctyt, cyclodadecyl, methylcyclohexyl or
aceloxyeyclohexyl, preferably cyclohexyl or cyclododecyl.

It alkyl radicals carry further substituents or if individual radicals are alkylene, free
valences and bonds 1o substituents can emanate from the same ar different carbon atoms.
Bonds 10 hetero atoms preferably emanate from different carbon atoms.

Thus, substituted C,-Cyalkyl Ry and R’y include, for example, hydroxyalkyl, such as
2-hydroxyethyl, 3~hydroxypropyl or 2-hydroxypropyl; alkoxyhydroxyalkyl such as
2-hydroxy-3-methoxypropyl, 2-hydroxy-3-gthoxypropyl, 2-hydroxy-3-butoxypropyl, 2-
hydroxy-3-hexyloxypropyl or 2-hydroxy-3-(2-ethylhexyloxy)propyl; alkoxycarbonylalkyl,
such as methoxycarbonylmethyl, ethoxycarbonytmethyl, butoxycarbonylmethyl, octyloxy-
carhonylmethyl, L-octyloxycarbonyl- 1-methylmethy], l-octyloxycarbonyl-1-ethylmethyl
or l-octyloxycarbonyl-1-hexylmethyl; or alkanoyloxyalkyl or alkenoyloxyatkyl, such as
2-(acetoxy)ethyl, 2-acryloxyethyl or 2-methacryloxyethyl; or, for example, 3-acryloxy- or
3—methacryloxya-hydroxypmpyl.
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Ry and R’; as alkyl which is substituted by OH, alkoxy, phenoxy, -COOR, and/or
-OCOR, | include, for example, the following meanings: -CH,CH(OH)CH,O-R 4, in
which Ry, is as defined above for alkyl or can be, for example, phenyl, acetyl, propionyl,
acryloyl or methacryloyl; or alkoxycarbonylalkyl; examples which may be mentioned of
such radicals are -CH,CH,OCOCH=CH,, -CH,CH(OH)CgH, 5, -CH,CH(OH)C 12Hss,
-CH;CH(OH)CH,0-n-CyH 5, -CH,CH{OH)CH,0-CgHs,
-CH,CH(OH)CH,0-CH,CH(C,Hs)-(CH,),-CH;, -CH,CH(OH)CH,0-(CH,) 77— CH;,
-0CH,CH{OH)CH,0OCOC{CH,)=CH, and -OCH,CHOH)CH,OCOCH:=CH,.

Rz, R'7, Ry and Ry, as alkyl which is interrupted by O and may be substituted by OH can
be intertupled by one or more O and substituled by one or more OH. These radicals are
preferably interrupted by more han one O, for example 2-12 oxygen atoms, and are
preferably unsubstituted or substituted by 1-2 OH. In this definition, R; and Ry preferably
conform to the formula -(CH,CHR 5-0)-R 4, and R, and R’; preferably conform to one
of the formulae -(CH,CHR  5-0),-Ry5 or -CHy-CH(OH)-CHy-O-(CH,CHR, 5-O);-Ry,
where 1 is a number in the range from | to 16, cspecially in the range from 2 to 12,
especially in the range from 4 to 10, Ry5 is H or methy, and R, is H, C;-Cygalkyl, phenyl
or C7-Cygatkylphenyl. A typical example of such radicals is polyoxyethylene, for example
having 4-10 ethylene oxide units, which carrics a free hydroxyl group at the chain end or
is saturated by alkyl.

Ry is preferably either hydrogen or the radical is in position 5 (p-position to OH and
o-position to OR,). Of particular importance are compounds in which R, is hydrogen,
C-Cyqalkyl or C;-Csphenylalkyl, in particular hydrogen.

Alkenyl Ry, Ry, Ry, Ry, Ry, Ry, Ry and Ry, within the stated definitions include allyl,
isopropenyl, 2-butenyl, 3-butenyl, isobuteny), n-penta-2,4-dienyl, 3-methylbut-2-enyl,
n-ocl-2-enyl, n-dodec-2-enyl, isododecenyl, n-octadec-2-enyl and n-octadec-4-enyl. Ry,
Ryy and R, can also be, for example, vinyl, Alkenyl R;, and Ry; are particularly
preferably -CH=CH, or -C{CH3)=CH,.

Arylis generally an aromatic hydrecarbon radical, for cxample phenyl, biphenyl or
naphthyl. Aralkyl generally denotes aryl-substituted alkyl; thus C,-C,qaralkyl includes, for
cxample, benzyl, phenylethyl, phenylpropyl, phenylbutyl, phenylpentyl and phenylhexyl,
preferably benzyl and o-methylbenzyl. Alkylaryl is alkyl-substituted aryl; C,-Cgalkylaryl
includes methylpheny! (tolyl), dimethylphenyl (xylyl), trimethylphenyl,




tetramethylphenyl, pentamethylphenyl, ethylphenyl, propylphenyl (for example cumyl),
butylphenyl (for example teri-butylphenyl), methylbutylphenyl, dibutylphenyl,
pentylphenyl, hexylphenyl, dihexylphenyl, heptylphenyl, octylphenyl, nonylphenyl,
decylphenyl, undecylphenyl, dodecylphenyl, methylnaphthyl, dimethylnaphihyl,
ethylnaphthyl, propylnaphthyl, butylnaphthyl, pentylnaphthyl, hexylnaphthyl,
heptylnaphthyl and octylnaphthyl; of these, toyl, Xylyt, Propylphenyl and butylphenyl, for
example, are of particular importance.

The invention relates, for example, to a mixture comprising a compound of the formula I’

LI 0-Ry
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and a compound of the formula 1T’
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OH Ry
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N

in which R; and Ry, independently of one another, are H, C-Calkyl; C,-Ciatkenyl,
C;-Cyjalkoxy; Cp-Cygalkenoxy; halogen; trifluoromethyl; Co-Cy,phenylalkyl; phenyl;
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phenyl which is substituted by C;-Cygalkyl, C;-C)galkoxy or halogen; phenoxy; or
phenoxy which is substituted by C,-C,galkyl, C;-C,4alkoxy or halogen;
R; and Ry, independently of one another, are H, C,-Calkyl; C,-Cyalkenyl;
C-Craalkoxy: Cy-Cygalkenoxy; halogen; trifluoromethyl; C,-C,; pheaylalkyl; phenyl;
phenyl which is substituted by C,-Cygalkyl, C,-C,galkoxy or halogen; phenoxy; or
phenoxy which is substituted by C,-Cygalkyt, C,-C;zalkoxy or halogen;
Ry is hydrogen or C,-Cjgalkyl; or is C,-C,,alkyl which is substituted by OH,
C;-Cygalkoxy, halogen, -COOH, -COORg, -CONH,, -CONHR,, -CON(Ro)(R 4}, -NH,,
-NHRg, -NRo}R ), -NHCORy, -CN, -OCOR,;, phenoxy and/or phenoxy which is
substituted by C,-Cyzalkyl, C,-Cygalkoxy or halogen; or R, is C3-Cggalkyl which is

.*r2v,  interrupted by -O- and may be substituted by OH; or Ry is C3-Cgalkenyk; glycidyl;

o Cs-Cyacycloalkyl: cyclohexyl which is substituted by OH, C,-C,alkyl or -OCOR, ;

. : C4-Cy phenylalkyl which is unsubstituted or substituted by OH, CI or CH;; -CO-Ry; or

vere, -SO,Ryy

e Rg is C}-Cygalkyl; Cp-Cygalkenyl; Cy-Cypalkyl which is interrupted by O, NH, NRyor S

and/or is substitoted by OH; C;-C,alkyl which is substituted by -P(O}OR, Ny

-N(Rg)(Rp) or -OCOR; and/or OH; glycidyl cyclohexyl; phenyl; C,-C, 4atkylphenyl or

soee C;-C, phenylatkyl;
Ry and Ry, independently of one another, are C,-C,atkyl; C;-C,alkoxyalkyl;
C4-Cydialkylaminoalkyl or Cs-Cycycioalkyl, or Rg and Ry together are C,-Coalkylene

««" 1 or-oxaatkylene or -azaalkylene;
ooy Rypis Cp-Cgalkyl; Co-Cygalkenyl or phenyl; or is C-Cspalkyl which is interrupted by -O-
. and may be substituted by OH;

o "ol Rypis Cy-Cgalkyl; Cy-Cygalkenyl; phenyl; C,-C ) atkoxy; phenoxy; C,-Cyqalkylamino;

phenylamino; tolylamino or naphthylamino;
. Ry3is C-Cypalkyl; phenyl; naphthy! or C;-C, alkylphenyl; and
*eens®  Ryyis C-Cppalkyl, methylphenyl or phenyl.

The novel mixtures comprise prefsrably from 0.2 to 5 rarts by weight,
more preferably from (.3 to 3 parts by weight, of a compound of the

formula IT per part by weight of a compound of the formula I.

Preference is given to mixtures of compounds of the formulae I and I in which

Ry, R"j, R’y and Ry, independently of one another, are H, C;-Cyalkoxy or C,-C,alkyl;

Ry and Ry, independently of one another, are H, C,-C,jalkyl, Cy-Cyalkenyl, C;-Cyyalkoxy,
/le F, phenyl or phenoxy;

)

3
A
|
il

1)
i

in the case where n = [, and R'; are hydrogen, C,-Cgalkyl, allyl, glycidyl or benzyl;




or are C;-Catkyl which is substitated by GH, C,-Cqalkoxy, phenoxy, -COORy,
-CONHR,, -CON(R) (R} und/or -OCOR;; 0r Ry is -(CHZCHRU-())i»R 18 0r
-CH,-CH{OH)-CH,-0-(CH,CHR 5-0);-R 4, where i is a number in the range from | to
12;

Ry, in the case where n = 2, is C,-Cyqalkylene, Cy-C ipalkenylene, xylylene, or
C3-Cypalkylene which is interrupted by O and/or is substituted by OH;

Ry is C-Cpralkyl; Cy-Cgalkenyl; C5-Coalkyl which is interrupted by O and/or is
substituted by OH; or C;-Calkyl which is substituted by ~P(O}OR ),

Ry and R4, independently of one another, are Cy-Cgalkyl or cyclohexyi; or Ry and Ry
together are pentamethyiene or 3-oxapentamethylene;

Ry is C,-Cgalkyl, Cy-Csalkenyl or phenyl; or is C5-Chptlkyl which is interrupted by -O-
and may be substituted by OH;

Ry4 18 C-Calkyl;

Ry5 18 H or methyl; and

Ryg is H, C;-Cyqulkyl, phenyl or C;-Cpalkylphenyl.

Particular preference is given to mixtures of compounds of the formulae 1 and IT in which
nis 1;

R; and R’y are hydrogen; C,-C galkyl; C,-Cy,alkyl which is substituted by OH,
C-Cygalkoxy, -COORg, -CON(RGHR ). phenoxy and/or -OCOR ,; glycidyl or benzyl; or
Ry is ~(CH,CHR 5-0);-R 5 or -CH,-CH(OH)-CH,-0-(CH,CHR (5-O),-R 4, where i is a
number in the range 2-12;

Ry is C)-Cypalkyl; Cy-Cyalkenyl; Co-Copalkyl which is interrupted by O and/or is
substituted by OH; or C;-Cjalkyl which is substituted by -P{OYOR ))s;

Ry and R are C,-Cyalkyl;

Ry, is C;-Cgalkyl or Cy-Cialkenyl; or is C3-Cypalkyl which is interrupted by -O- and may
be substituted by OH;

Ry, is C-Calkyl;

Rysis hydrogen; and

Rygis H, C;-Cyzalkyl, phenyl or C-Cpalkylphenyl,

Of these, particular preference is given to thase in which nis I;

Ry and Ry, independently of one anather, are hydrogen, methyl or methoxy;

R’; and R’,, independently of one another, are hydrogen or methyl;

Ry and Ry, independently of one another, ate H, C1, C-Cyalkyl, allyl, C,-C,alkoxy or
phenyl;

R is hydrogen;




Ry and R'; are C-Cqalkyl or benzyl; or are Cp-Cgalkyt which is substituted by OH,
C-Cgalkoxy, phenoxy, -COORg and/or OCOR,;

Ry is C}-Cgalkyl or C4-Cgalkenyl; and

R;, is Cy-C,alkyl or C,-Cialkenyl.

A subject-malter of particularly emphasized interest is 2 mixturc of compounds of the
formulae 1 and IT in which n is 1;

R; and Ry, independently of one another, are hydrogen, methoxy or methyl;

R’y and R’ are hydrogen;

Ry and R, independenty of one another, are hydrogen, phenyl, methoxy or methyl;

Ry is hydrogen;

Ry and R’3, independently of one another, are C;-Cygalkyl, or a -CH,CH(OH)CH,0-R
group; and R 4 is C;-C galkyl, phenyl or C4-Csalkenoyl,

The majority of the compounds of the formulae I and I are known; examples of known
compounds include 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-
triazine, 2-(2,4-dihydroxyphenyl)-4,6-bis(2 4-dimethyiphenyl)- 1,3,5-triazine,
2-Q2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-d-
dodecyloxyphenyl)-4.6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-{2-hydroxy-4-(2-
hydroxy-3-butoxypropoxy)phenyt]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2-[2~hydroxy-4-(2-hydroxy-3-octyloxypropoxy)phenyl]-4,6-bis(2,4fdimethy1phenyl)-
1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl}-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-tridecyloxy-
propoxy)phenyl]-4,6-bis(2,4-dimethylphenyh)-1,3,5-triazine (formula 1) or 2 4-bis-
{2-hydroxy-4-propoxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine (formula II).

The compounds of the formulac Tand 1T can be prepared, for example, by or analogously
to one of the methods indicated in EP-A-434 608 or in the publication by H. Brunetti and
C.E. Liithi, Helv. Chim. Acta 55, 1566 {1972), by Friedel-Crafts addition of halotriazines
onto appropriate phenols. This can be followed by a further reaction by known methods to
give compounds of the formuta I or Il in which R, is not hydrogen; such reactions and
provesses arc described, for example, in EP-A-434 608, page 15, line 11, to page 17, line
1.

The novel mixtures can be obtained from the individual compounds of the formulae T and
H by methods known in the art, for example by premixing, joint grinding or joint
crystallization. Premixing by incorporation of the compounds of the formulae T and I into
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the substrate to be stabilized is also possible; the incorporation of the individual
compounds can be carried out simultaneousty or successively, for example by joint
extrusion. It is also possible to prepare a mixture of compounds of the formuize I and H by
joint synthesis.

The novel mixture of compounds of the formulae T and IT can be vscd as stabilizer for
organic materials against damage by light, oxygen or heat. The novel compounds are very
particuiarly suitable as light stabilizers (UV absorbers).

Particular advantages of the novel mixtre include the excellent stability of the stabilized
material to weathering and light effects, and the excellent pholostability of the
incorporated stabilizer mixture. The excellent substrate compatibility of the novel mixture
is also worthy of mention,

The materials to be stabilized can be, for example, 0ils, fats, waxes, cosmetics or biocides.
Of particular interest is their use in polymeric materials, such as plastics, rubbers, paints,
photographic material or adhesives. Examples of polymers and other substrates which can
be stabilized in this way are the following:

1. Polymers of monoolefins and diolefins, for example polypropylere, polyisobutylene,
polybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as poly-
mers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene (which
optionally can be crosslinked), for example high density polyethylene (HDPE), high den-
sity and high molecular weight polyethylene (HDPE-HMW), high density and ultrahigh
molecular weight polyethylene (HDPE-UHMW), medium density polyethylene (MDPE),
low density polyethylene (LDPE), linear low density polyethylene (LLDPE), branched
low density polyethylene (BLDPE),

Polyolefins, i.e. the polymers of monoolefing exemplified in the preceding paragraph,
preferably polyethylene and polypropylene, can be prepared by different, and especially
by the following, methods:

) radical polymerisation (normally under high pressure and at elevated
temperature).

b} catalytic polymerisalion using a catalyst that normally conlains one or more
than one metal of groups [Vh, Vb, VIb or VIII of the Periodic Table. These




metals usually have one or more than one ligand, typically oxides, halides,
aleoholates, esters, ethers, amines, alkyls, alkenyls and/or aryls that may be
cither - ot 6-coordinated, These metal complexes may be in the [ree form or
fixed on substrates, typically on activated magnesium chloride, titanium{I11)
¢hloride, alumina or silicon oxide. These catalysls may be seluble or insoluble
in the polymerisation medium. The catalysts can be used by themselves in the
polymerisation or further activators may be used, lypically metal alkyls, metal
hydrides, metal alkyl halides, metal alkyl oxides or metal alkyloxanes, said
metals being elements of groups Ia, la and/or 1la of the Perindic Table. The
activalors may be modified conveniently with further ester, ether, amine or silyl
ether groups. These catalyst systems are usually termed Phillips, Standard Qit
Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts
(S3C).

2. Mixtures of the polymers mentioned under 1}, for example mixtures of polypropylene
with polyisobutylene, polyprepylene with polyethylene (for example PP/HDPE,
PP/LDPE) and mixtures of different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl mono-
mers, for example ethylene/propylene copolymers, linear low density polyethylene
(LLDPE) and mixtures thereof with low density polyethylene (LDPE), propylene/but-
1-ene copolymers, propylenc/isobutylene copolymers, ethylene/but-1-ene copolymers,
ethylene/hexene copolymers, ethylene/methylpentene copolymers, ethylene/heptene
copolymers, ethylenefoctene copolymers, prepylene/butadiene copolymers, isobutylene/-
isoprenc copolymers, cthylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate
copolymers, ethylene/vinyl acetate copolymers and their copolymers with carbon mon-
oxide or ethylene/acrylic acid copolymers and their salts (ionomers) as well as terpoly-
mers of ethylene with propylene and a diene such as hexadiene, dicyclopentadiene or ethy-
lidene-norbornene; and mixtures of such copolymers with one another and with polymers
mentioned in 1) above, for example palypropylene/ethylene-propylene copolymers,
LDPE/cthylene-vinyl acetate copolymers (EVA), LDPE/ethylene-acrylic acid copolymers
(EAA), LLDPE/EVA, LLDPE/EAA and alternating or random polyalkylene/carbon mon-
oxide copolymers and mixtures thereof with other polymers, for example polyamides.

4. Hydrocarbon resins (for example Cs-Co) including hydrogenated modifications thereof
(e-g. tackifiers) and mixtures of potyalkylenes and starch.
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5. Polystyrene, poly(p-methylstyrene), poly(o-methylstyrenc).

6. Copolymers of styrene or o-methylstyrene with dienes or acrylic derivatives, for
example styrenc/buladicne, styrene/acrylonitrile, styrenc/alkyl methacrylate, styrenefbuta-
diene/alkyl acrylate, styrenc/butadiene/alkyl methacrylate, styrene/maleic anhydride,
styrene/acrylonitrile/methyl acrylate; mixtares of high impact strength of styrene copoly-
mers and anather polymer, for cxample a polyacrylate, a diene polymer or an cthylene/-
propylene/diene terpolymer; and block copolymers of styrene such as styrene/butadiene/-
styrene, styrene/isopreng/siyrenc, styrenc/ethylenc/butylene/styrene or styrene/cthylene/-
propylene/ styrene.

7. Grall copolymers of styrenc or a-methylstyrene, for exaniple styrene on polybutadicne,
styrene on polybutadiene-styrcne or polybutadicne-acrylonitrile copolymers; styrene and
acrylonitrile (or methacrylonitrile) on polybutadiene: styrenc, acrylonitrile and methyl
methacrylate on polybuladiene; styrenc and maieic anhydride on polybutadiene; styrene,
acrylonitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide
on polybutadiene; styrene and alkyl acrylates or methacrylates on polybutadiene; styrene
and acrylonitrile on cthylenc/propylenc/diene terpolymers; styrene and acrylonitrile on
polyalkyl acrylates or polyalkyl methacrylates, styrene and acrylonitrile on acrylate/buta-
diene copelymers, as well as mixtures thereof with the copolymers listed under 6), for
example the copolymer mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as pelychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or
sulfochlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlo-
rohydrin homo- and copolymers, especially polymers of halogen-centaining vinyl com-
pounds, for example polyvinyl chloride, polyvinylidene chloride, polyviayl fluoride, poly-
vinylidene fluoride, as well as copolymers thereof such as vinyl chloride/vinylidene chlo-
ride, vinyl chloride/vinyl acelate or vinylidene chloride/vinyl acetate copolymers.

9. Polymers derived from o,B-unsaturated acids and derivatives thereof such as polyacry-
lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacrylo-
nitriles, impact-modified with botyl acryfate.

10. Copolymers of the monomers mentioned under 9) with each other or with other
unsaturated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/-
alkyl acrylate copolymers, acrylonitrilefalkoxyalkyl acrylate or acrylonitrilefvinyl halide

I
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copolymers or acrylonitrile/ alkyl methacrylate/butadiene terpolymers,

1. Polymers derived from unsaturated alcohols and amines or the acyl derivatives or
acetals thereof, for cxample polyvinyl alcohol, polyvinyl acetale, polyvinyl stearate, poly-
vinyl benzoaic, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl
melamine; as well as their copolymers with olefins mentioned in 1) above.

12. Homopolymers and copolymers of cyclic cthers such as polyalkylene glycols, poly-
ethylene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylenc oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS,

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with sty-
rene polymers or polyamides.

15. Polyurethancs derived from hydroxyl-terminated polyethers, polyesters or polybuta-
dienes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as
precursors thereof,

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids andfor
from aminocarboxylic acids or the cotresponding lactams, for example polyamide 4, poly-
amide 6, polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic
polyamides starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic orfand terephthalic acid and with or without an
elastomer as modifier, for example poly-2,4.4 -trimethylhexamethylene terephthalamide
or poly-m-phenylene isophthalamide; and also block copolymers of the aforementioned
polyamides with polyolefins, olefin copolymers, ionomers or chemically bonded or graf-
ted elastomers; or with polyethers, &.g. with polyethylene glycol, polypropylene glycol or
polyletramethylene glycol; as well as polyamides or copolyamides modified with EPDM
or ABS; and polyamides condensed during processing (RIM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydan-
toins and polybenzimidazoles.

18. Polyesters derived from dicarboxylic acids and diois and/or [rom hydroxycarboxylic
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acids or the corresponding lactones, for example polycthylene terephthalate, polybutylene
lerephthalate, poly-1,4-dimethylolcyclohexane terephthalate and polyhydroxybenzoates,
as well as block copolyether esters derived from hydroxyl-terminated polyethers; and also
polyesters modified with polycarbonates or MBS,

19. Polycarbonates and pol yester carbonates.
20. Polysulfones, polyether sulfones and polyether ketones.

21. Crosslinked polymers derived from aldehydes on the one hand and phenols, urcas and
melamines or the other hand, such as phenol/formaldehyde resins, urea/formaldehyde
resins and melamine/formaldchyde resins.

22. Drying and non-drying alkyd resins.

23. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and vinyl corpounds as crosslinking agents,
and also halogen-containing modifications thereof of low flammability.

24, Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy
acrylates, urethane acrylates or polyester acrylates,

25. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins,
urea resing, isocyanales, isocyanurates, polyisocyanates or epoxy resins.

26. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyelic or aro-
matic glycidyl compounds, e.g, products of diglycidyl ethers of bisphenol A and bisphe-
nol F, which are crosslinked with customary hardeners such as anhydrides or amines, with
or without accelerators.

27. Natural polymers such as cellulose, tubber, gelatin and chemically modificd homolo-
gous derivatives thereof, for example cellulose acctales, cellulose propionates and cellu-
lose butyrales, or the cellulose ethers such as methyl cellnlose; as well as rosing and their
derivatives,

28. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PYC/EVA, PYC/ABS, PVC/MBS, PC/ARS, PRTP/ABS,
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PC/ASA, PC/PBT, PVC/CPE, PVC/acrylates, POM/thermoplastic PUR, PC/thermoplastic
PUR, POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE,
PA/PP, PA/PPO, PBT/PC/ABS or PBT/PET/PC.

The invention therefore also relates to a composition comprising

A) an organic material which is sensitive (o damage by light, oxygen and/or heat, and

B} as stabilizer, a mixture comprising a compound of the formula 1 and a compound of the
formula 1L

The invention also relates to o process for stabilizing organic material against damage by
light, oxygen and/or heat, which comprises adding thercto, as stabilizer, 2 mixture
comprising a compound of the formula I and a compound of the formula IT, and to the use
of a mixture comprising a compound of the formula T and a compound of the formula IT
for stabilizing organic material.

The amount of stabilizer to be used depends on the organic material to be stabilized and
on the intended use of the stabilized material. Tn general, the novel composition comprises
from 0.01 to 15 parts by weight, in particular from 0.05 to 10 parts by weight, especially
from 0.05 to 5 parts by weight, of the stabilizer {component B) per 100 parts by weight of
component A.

The stabilizer (component B) can also be a mixture of three Or more compounds, with the
proviso that at least one compound of the type of the formula I and at least one compound
of the type of the formula 11 are present. In addition to the novel compound mixture, the
novel composilions can also comprise other stabilizers or other additives, for example
antioxidants, further light stabilizers, metal deactivators, phosphites or phosphonites,
Examples ol these stabilizers are the following:

L.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-
4,6-dimethylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6—di«tcrl-butyt—4-n-butylphcnol,
2,6-di-tert-butyl-4-isobutylphenol, 2,6-dicyclopenlyl-4-melhylphenol, 2-(x-methylcyclo-
hexyl}-4,6-dimethylphenol, 2,6-dioctadecyl-4-methylphenol, 2.4,6-tricyclobexylphenol,
2,6-(1i-lerl—butyl-4-me[hoxymcthylphem)l, nonylphenols which are lincar or branched in
the side chains, for example, 2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-(1'-methyl-
undec-1"-yl)phenol, 2,4-d1'methyl~6-(1‘-methylheptadcc-I‘—yl)phenol, 2,4-dimethyl-6-(1*-
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methyliridec-1'-yl)phenol and mixtures thereof.

1.2. Alicylthiomethylphenols, for example 2 A-dioctylthiomethyl-6-terl-butylphenol,
2,4-dioctylthiomethyl-6-methylphenol, 2. A-dioctylthiomethyl-6-ethylphenol, 2,6-di-do-
decylthiomethyl-4-nonylphenol.

1.3. Hydroguinones and alkylated hydroguinones, for example 2,6-di-tert-butyl-4-
methoxyphenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-di-
phenyl-4-octadecyloxyphenol, 2,6-di-terl-butylhydroguinone, 2,5-di-tert-butyl-4-hydroxy-
anisole, 3,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate,
bis-(3,5-di-tert-butyl-4-hydroxyphenyl) adipate.

1.4, Tocopherols, for example a-tocopherol, p-tocopherol, y-tocapherol, §-tocopherol and
mixtures thereof (Vitamin E).

1.5, Hydroxylated thicdiphenyl ethers, for example 2,2’-thiobis(6-tert-butyl-4-methyl-
phenol), 2,2’-thiobis(4-octylphenol), 4,4’ -thiobis(6-lert-butyl-3-methylphenol}, 4,4'-Lhio-
bis(6-tert-butyl-2-methylphenol), 4.4-thiobis-(3,6-di-sec-amylphenol), 4,4'-bis-(2,6-dim-
cthyl-4-hydroxyphenyl) disulfide.

1.6, Alkylidenebisphenols, for example 2,2’-mcthylenebis(fj-tert—buLyl~4-melhylphenol),
2,2'-methylenebis(6-tert-butyl-4-ethylphenol), 2,2 -methylenebis4-methyl-6-(c-methyl-
cyclohexyl)phenol], 2,2’ -methylencbis(4-methyl-6-cyclohexylphenol), 2,2’-methylenc-
bis(6-nonyl-4-methylphenol), 2,2’ -methylenebis(4,6-di-tert-butylphenol), 2,2"-ethylidene-
bis(4,6-di-tert-butylphenol), 2,2"-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2’-methy-
lenebis| 6-(o-methylbenzyl)-4-nonylphenol), 2,2’-methylenebis[6-(a,0-dimethylbenzyl)-
4-nonylphenol], 4,4’-mcthylenchis(z,ﬁ-di—terl-butyiphenol), 4,4’-methylenebis(6-tert-
butyl-2-methylphenal), 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenylybutane, 2,6-bis(3-
terl-butyl-5-methyl-2-hydroxybenzyl)-4-methylphenol, 1,1 ,3-ris(5-tert-butyl-4-hydroxy-
2-methylphenyl)butane, 1,1-bis(5-tert- butyl-4-hydroxy-2-methyl-phenyl)-3-n-dodecylmer-
captobutane, cthylene glycol bis|3,3-bis(3'-ter-butyl-4’-hydroxyphenyl)butyrate], bis(3-
tert-butyl-4-hydroxy-5-methyl-phenylydicyclopentadiene, bis[2-(3"-tert-butyl-2’-hydroxy-
5’-mcthylbenzyl)-6-lerL-butyl-4—methylphenyl}tcrephlhalatc, 1,1-bis-(3,5-dimethyl-2-
hydroxyphenyl)butane, 2,2«bis-(3,S-di-tcrtbuty1-4-hydroxyphcnyl)propane, 2,2-bis-(5-
tert-butyl-4-hydroxy2-methylpheny)-4-n-dodecylmercaptobutane, L,1,5,5-tetra-(5-tert-
butyl-4-hydroxy2-methylphenyl)pentane.
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1,7. O-, N- and S-benzyl compounds, for cxample 3,535 tetra-tert-butyl-4,4'-dihydroxy-

dibenzyl cther, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-
hydroxy-3,5-di-tert-butylbenzylmercaptoacerate, tris(3,5-di-terl-butyl-4-hydroxybenzyl)-
amine, bis(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephthalate, bis{3,5-di-tert-
butyl-4-hydroxybenzyhsulfide, isooctyl-3,5di-tert-butyl-4-hydroxybenzylmercaptoacetate.

1.8. Hydroxybenzylated malonates, for example dioctadecyl-2,2-bis-(3,5-di-tert-butyl-2-
hydroxybenzyl)-malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malo-
nate, di-dedecylmercaploethyl-2,2-bis-(3,5-di-tert-butyt-4-hydroxybenzyl)malonate, bis-

[4-(1,1 ,3,3-tclramethy}butyl)phenyl}-2,2-bis(3,S-di—telt~butyl—d—hydroxybenzyl)malonate.

1.9. Aromatic hydroxybenzyl compounds, for example 1,3,5-tris-(3,5-di-tert-butyl -4-hy-
droxybenzyl)-2,4 6-trimethylbenzene, 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-
tetramethylhenzene, 2.4,6-tris(3,5-di- tert-butyl-d-hydroxybenzyl)phenol.

1.10. Triazine Compounds, for example 2,4-bis(octylmercapto)-6-(3,3-di-tert-butyl-4-
hydroxyanilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxy-
anilino}-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-
1,3,3-uiazine, 2,4,6-iris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-1ris-
(3,5-di-tert-butyl-4-hydroxybenzylYisocyanurate, L,3,5-tris(4-tert-butyl-3-hydroxy-2,6-di-
methylbenzyl)isocyanurate, 2,4,6-tris(3,5-di-ier-butyl-4-hydroxyphenylethyl)-1,3,5-tri-
azine, l,3,S-Lris(3,S-di-tert-bulyl-4-hydr0xyphenylpr0pionyl)~hexahydro-l,3,5-triazinc,
1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)isocyanurale.

1.11. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphos-
phonate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-
butyl-4-hydroxybenzylphosphonate, diocladecyl-5-tert-butyl-4-hydroxy3-methylbenzyl-
phosphonale, the calcium sait of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzyl-

phosphonic acid.

1.12. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl
N-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate,

1.13, Esters of 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or poly-

hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1 6-hexanc-
diol, 1.9-nonanediol, ethylenc glycol, 1,2-propanediol, neopentyl glycol, thiodicthylene
glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanu-
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rate, N,N’-bis(hydroxyethyljoxamide, 3-thiaundecanol, 3-thiapentadecanal, trimethyl-
hexanediol, trimethylotpropane, 4~hydroxymethyl—l—phospha-2,6,7-uioxabicyclo[ 2.2.2]-
octane.

1.14, Esters of B-(5-tcrt-butyl~4~hvdroxv-3—methvlphcnvl)propionic acid with mono- or
polyhydric alcohols, e.g. with methanol, ethancl, n-octanol, i-octanol, octadecanol, 1,6-
hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiedi-
ethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)
isocyanurate, N.N’-bis(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, tri-
methylhexanediol, trimethylolpropanc, 4-hydroxymethyl-1~phaspha-2,6,7-t.ri0xabicyclo-
[2.2.2]octane.

1.15. Esters of B—(3,5‘~dicyc10hcxvl-4-hvdroxvphenyl)nropionic acid with mono- or poly-
hydric alcohols, e.g. with methanol, ¢thanol, octanal, octadecanol, 1,6-hexanediol, 1,9-
nenanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, di-
ethylene glycol, triethylene glycol, pentaerythritol, tristhydroxyethyl)isocyanurate, N.N'-
bisthydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, tri-
methylolpropane, 4-hydroxymethyl- 1-phospha-2,6,7-trioxabicyclo[2.2.2]Joctane.

1.16. Esters of 3,S-di-tcrl—butv1-4~hvdroxvnheny] acetic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonane-
diol, ethylene glycol, 1.2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene
glycol, tricthylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N’-bis-
(hydroxyethyl}oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, tri-
methylolpropane, 4-hydroxymethyl- 1 -phospha-2,6,7-trioxabicyclo[2.2. 2]octane.

1.17. Amides of B~(3,S-di-tcrl»butvl-4-hydr0xvphenv1)propionic acid e.g. N,N’-bis(3,5-di-
tert-butyl—4-hydroxyphenylpropionyl)hcxamelhylenediamine, N,N'-bis(3,5-di-tert-butyl-
4—hydr0xyphenylpropionyl)Lrimelhylenediamine, N,N"-bis(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)hydrazine.

L.18. Ascorbic acid (vitamin C)

1.19. Aminic antioxidants, for example N,N'-di-isopropyl-p-phenylenediamine, NN'-di-

sec-butyl-p-phenylenediaming, N,N -bis(1.4-dimethylpentyl)-p-phenylenediamine, NN -
bis('l-cthy1~3fmethylpentyf)—p—phenylenediamine, NN’-bis(1-methylheptyl)-p-phenylene-
diamine, N,N"-dicyclohexyl-p-phenylenediamine, N,N "-diphenyl-p-phenylenediamine,

I
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NN "-bis(2-naphthyl)-p-phenylenedi amine, N-isopropy!-N "-phenyl-p-phenylencdiamine,
N-(1 ,3~dimelhy!butyl)-N’-phenyl-p—phcnylencdiaminc, Nf(l-methylheplyl)~N’-phenyl—p-
phenylenediamine, N-cyclohex ¥I-N’-pheny!-p-phenylenediamine, 4-(p-toluenesullam oyl)-
diphenylamine, N,N’-dimethyl—N,N’—di—sec-butyl-p~phenylcnediamine, diphenylamine,
N-allyldiphenylamine, 4-isopropoxydipkenylamine, N-phenyl-1-naphthylamine, N-(4-
tert-octylphenyl)- 1-naphthylamine, N-phenyl-2-naphthylamine, octylated diphenylamine,
for exampie p.p’-di-teri-octyldiphenylamine, 4-n-butylaminophenol, 4-butyrylaminophe-
nol, 4-nonanoylamino-phenol, 4-dodecanoylaminophenol, 4-octadecanoylaminophenol,
bis(4-methoxyphenyl)amine, 2,6-di-tert~butyl—4-dim(—:thyiaminomethyiphenol, 247 di-
aminodiphenylmethane, 4.4’-diaminodiphenylmethane, N N,N' N "-tetramethyl-4,4"-di-
aminodiphenylmethane, I,2—bis[(Z-methylphenyl)amino}ethane, 1,2-bis(phenylamino)pro-
pane, (o-tolyl)biguanide, Bis[4-(l’,3’—dimemylbutyl)phenyl]amine, tert-octylated N-phe-
nyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-octyldiphenyl-
amines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of mong- and
dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopropylisohex-
yldiphenylamines, a mixture of mono- und dialkylated tert-butyldiphenylamines, 2,3-di-
hydro—3,3-di1ncthy1-4H-1,4-benz0thiazine, phenothiazine, a mixture of mono- und dialky-
lated tert-hutylftert-octylphenothiszines, a mixture of mono- und dialkylated tert-octyl-
phenothiazines, N-allylphenothiazin, N.N NUN -letraphenyl-1,4-diaminobut-2-cne, N,N-
bis(Z,2,6,6-tctramethyl—piperid~4-yl—hcxamethylenediamine, bis(2,2,6,6-tetramethylpipe-
rid-4-yl)sebacate, 2.2,6,6-tetramethylpiperidin-4-one, 2,2,6,6-tetramethylpiperidin-4-ol.

2. UV absorbers and lisht stabilisers

2.1, 2-(2’-Hydroxyphenylbenzotriazoles, for example 2-(2’-hydroxy-5’-methylphenyl)-
benzotriazole, 2-(3’,5’-di-!en-butyl—2’-hydroxyphenyl)benzotn‘azole, 2-(5-tert-butyl-2’-
hydroxyphenyl)benzotriazole, 2-(Z’-hydroxy-5-(1 ,1,3,3—tetramethylbuty})phenyl)benzo—
triazole, 2-(3’,5’—di-tert-bulyl—2’ahydroxyphcnyl)-S-chlom-bcnzotriazole, 2-(3’-1ert-butyl-
2’~hydroxy~5’-methylphenyl)-S-chloro-benzouiazole, 2-(3'-sec-butyl-5’-tert-buryl-2’-
hydroxyphenyl)benzotriazole, 2-( 2'-hydroxy-4’-octyloxyphenyl)benzmriazole, 2-(3,5-
di—tert-amyl—z’-hydroxyphenyl)benzolriazole, 2-(3’,5’-bis-(u,a—dimethylbcnzyl)-Z’—
hydroxyphenyl)benzotriazole, mixture of 2-(3'-tert-butyl—2’~hydr0xy-5'»(2-octyloxycar—
bonylethyl)phenyl)»j—chloro-benzotriazolc, 2-(3’-terl~butyl—5'—[2—(2—ethylhcxyloxy)-car-
bonylelhyl]~2’-hydroxyphenyl)-S—chlom—benzotriazole, 2-(3-tert-butyl-2"-hydroxy-5'-(2-
methoxycarbonylethyl}phenyl)-j—chloro-benzon‘iazole, 2—(3'—ten-hutyl-2’-hydroxny'—(2~
methoxycarbonylethyl)phenyl)benzotriazole, 2-(3‘-terl—butyl-2'-hydroxy-S'-(2-oc[yE—
oxycarhonylethyl)phenyl)benzotriazole, 2-(3‘-[ert—buLyl-S'—[2—(2-cthylhexyloxy)carbonyl-
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ethyl]-2’-hydroxyphenyl)benzotriazole, 2-(3"-dodecyl-2'-hydroxy-5-methylphenylbenzo-
triazole, and 2-(3"-tert-butyl-2-hydroxy-5-(2-isooctyloxycarbonylethyl)phenylbenzotri-
azole, 2,2-methykne-bis[4-(1.1.3,3-tetramethylbutyl)-6-benzotriazole-2-ylphenol]; the
transesterification product of 2-[3"-terl-butyl-5'-(2-methoxycarbonylethyl)-2-hydroxy-
phenyl]-2H-benzotriazole with polyethylene glycol 300; [R-CH,CH,-COO(CH,) s,
where R = 3'-tert-butyl-4-hydroxy-5'-2H-benvotriazol-2-ylphenyl.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-de-
¢yloxy, 4-dodecyloxy, 4-benzyloxy, 4,2 4*-irihydroxy and 2’-hydroxy-4,4°-dimethoxy
derivatives.

2.3, Esterg of substituted and unsubstituted benzoic acids, as for example 4-terthutyl-

phenyl salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl rescrcinol, bis(4-
tert-hutylbenzoyl) resorcinol, benzoyl resarcinol, 2,4-di-tertbutylphenyl 3,5-di-tert-butyl-
4-hydroxybenzoate, hexadeeyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-
butyl-4-hydroxybenzoate, 2-methyl-4,6-di-terl-butylphenyl 3,5-di-tert-butyl-4-hydroxy-
benzoate.

2.4. Acrylates, for example ethyl a-cyano-B,B-diphenylacrylate, isooctyl o-cyano-B,p-di-
phenylacrylate, methyl a-carbomethoxycinnamate, methyl o-cyano-B-methyl-p-methoxy-
cinnamate, butyl o-cyane-p-methyl-p-methoxy-cinnamate, methyl o-carhomethoxy-p-
methoxycinnamate and N-(B-carbomethoxy-B-cyanovinyl)-2-methylindoline,

2.5, Nickel compounds, for example nickel complexcs of 2,2’ -thio-bis-[4-(1,1,3,3-tetra-

methylbutyl)phenol], such as the 1:1 or 1:2 complex, with or without additional Jigands

such as n-butylamine, tricthanclamine or N-cyclohexyldiethanolamine, nickel dibutyldi-
thiocarbamate, nickel salts of the monoalkyl esters, e.g. the methyl or cthyl ester, of 4-

hydroxy-3,5-di-tert-butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of
2-hydroxy-4-methylphenyl undecylketoxime, nickel complexes of 1-phenyl-4-lanroyl-S-
hydroxypyrazaole, with or without additional ligands.

2.6. Sterically hindered amines, for example bis(2,2,6,6-lettamethyl-4-piperidyl)sebacate,
bis(2,2,6,6-tctramethyl-4-piperidylsuccinate,

bis(1,2,2,6,6-pentamethy-4-piperidyl)sebacate,
bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate,
bis(1,2,2,6,6-pentamethyl-4-piperidyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate
the condensate of 1-(2-hydroxyethyl)-2,2.,6,6-letramethyl-4-hydroxypiperidine and succi-

.
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nic acid,

the condensate of N ,N’-bis(2,2,6,6—LeLramcthyl-4-pipeﬁdyl)hexamelhylenediaminc and
4-tert-octylamino-2,6-dichloro-1,3 ,5-triazine,
tris(2,2,6,6-tetramethyl-4-piperidyljnitrlotriacetate,
tetrakis(2,2,6,6-tetramethyM—pipcridyl)-1,2,3,4-bulane-tetraca_rboxylate,
1,1’-(1,2-ethanediyl)bis( 3,3,5,5-tetramethylpiperazinone),
4-benzoyl-2,2,6,6-tetramethylpiperidine,

4-siearyloxy-2,2,6,6-tetamethylpiperidine,
bis(1,2,2,6,6-pemamelhylpipcridyl)-2-n—butyl—2—(2-hydr0xy-3,5—di—tcrt-butyl—
benzylymalonate,

3-n-octyl-7,7.9,9-tetramethyl-1 .3,3-triazaspiro{ 4.5]decan-2,4-dion,
bis(1-cctyloxy-2,2,6,6-tetramethylpiperid ylsebacate,
bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succinate,

the condensate of N,N'-bis~(2,2,6,6-telrameLhyl~4-pipen’dyl)hexamelhylenediamine and
4-morpholino-2,6-dichloro-1,3,5-triazine,

the condensate of 2-chloro-4,6-bis(4-n-butylami 10-2,2,6,6-tetramethylpiperidyl )-1,3,5-ri-
azine and 1,2-bis(3-aminopropylamino)ethane,

the condensate of 2-ch10r0-4,6-di-(4kn—butylamino-1,2,2,6,6-pentamelhylpiperidyl)-
1,3,5-triazine and 1,2-bis-(3-aminopropylamino)ethane,

8-acetyl-3-dodecyl-7,7 9,9-tetramethyl-1,3,8-triazaspira[4.5)decane-2 4-dione,
3~d0decyi-1-(2,2,6,6—tetrameahy1~4—piperidyl)pyrrolidin—Z,S-dione,
3-dodecyl-1-(1,2,2,6,6-pentamethyl-4- piperidyl}pyrrolidine-2,5-dione,

a mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidinc,

a condensation product of N,N’—bis(2,2,6,6-[elramethyl—4—piperidyl)hexamethy»
lenediamine and 4-cyclohexylamino-2,6-dichloro-1 \3,9-(riazine,

a condensation product of 1,2-bis(3-aminopropylamino)ethane and 2,4.6-
trichloro-1,3,5-triazine as well as 4-butylamino-2,2,6,6-tetramethylpiperidine (CAS Reg.
No. [136504-96-6]:

N-(2,2,6,6- tetramethyl-4-piperidyl)-n-dodecylsuccinimid,

N-(1 ,2,2,6,6—pcntamethyl-4-piperidyl)-n—dodccylsuccinimid,
2—undecy1—7,7,9,9-tetramelhyl-1-oxa-3,8-diaza—4—oxo-spir0[4,S]decane,

a reaction product of 7,7,9,9-tetramethyl-z-cyck)undecyl-]—oxa—3,8-diaza—4-oxospiro
[4.5]decane and epichlorohydrin,

propanedicic acid (4-methoxyphenyl)-methylene-bis( 1,2,2,6,6-pentamethyl-4-piperidyl)
aster,
N,N’-bis—formyl-N,N’-bis(2.2,6,6—lelramelhy144-pipcridyl)-hexamethylenediamine,
poly—[methylpropyl—3—0xy-4-(2,2,6,6-tctx‘amcthyl-4-piperidyl)]—siloxane,
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areaction product of maleic acid-e-olelin copolymer and 2,2,6,6-tetramethyl-4-
aminopiperidine or 1,2,2,6,6-pentamethyl-4-aminopiperidine.

2.7. Oxamidcs, for cxample 4,4’ -dioctyloxyoxanilide, 2,2’-diethoxyoxanilide, 2,2’ -dioc-
tyloxy-5,5’-di-tert-butoxanilide, 2,2’-didodecyloxy-5,5 -di-tert-buloxanilide, 2-ethoxy-2’-
ethyloxanilide, N,N’-bis(3-dimethylaminopropyljoxamide, 2-ethoxy-5-tert-butyl-2’-cthox-
anilide and its mixture with 2-ethoxy-2'-ethyl-5,4’-di-tert-butoxanilide and mixtuzes of
ortho- and para-methoxy-disubstituied oxanilides and mixwres of 0- and p-ethoxy-disub-
stituted oxanilides.

2.8. 2-(2-Hydroxyphenyl)- {3 5-triazines, (or example 2,4,6-tris(2-hydroxy-4-octyloxy-
phenyl}-1,3,5-tnazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyi)-
1.3,5-riazine, 2-(2,4-dihydroxyphenyl)-4,6-bis(2 4-dimethylphenyl)-1,3,5-triazine, 2,4-
his(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-dodecyloxy-
phenyl)-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-pro-
poxy}phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-octyl-
oxy-propyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[4-(dodecyloxy/tridecyl-
oxy-2-hydroxypropoxy)-2-hydroxy-phenylj-4,6-bis(2,4-dime thylphenyl)-1,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyi]-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-
hydraxy-4-methoxyphenyi)-4,6-diphenyl-1,3,5-trazine, 2,4,6-tris[2-hydroxy-4-(3-bu-
toxy-2-hydroxy-propoxy)phenyl]-1,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphe-
nyl)-6-phenyl-1,3,5-triazine.

3. Metal deaclivators, for example N,N’-diphenyloxamide, N-salicylal-N-salicyloyl
hydrazine, N, N'-his(salicyloyl) hydrazine, N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenyl-
propionyl) hydrazine , 3-salicyloylamino-1,2,4-triazole, bis(benzylidenejoxalyl di-
hydrazide, oxanilide, isophthaloyl dihydrazide, schacoyl bisphenylhydrazide, N,N'-di-
acetyladipoyl dihydrazide, N,N"-bis(salicyloyloxaly! dihydrazide, N,N-bis(salicyloyl)-
thiopropionyl dihydrazide,

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phos-

phites, phenyl dialkyl phosphiles, tris(nonylphenyl) phosphite, trilauryl phosphite, triocta-
deeyl phosphite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phos-
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phite, diisodecyl pentaerythritol diphosphite, bis(2,4-di-text-butylphenyl) pentaerythritol
diphogphite, bis(2,6-di-tert-butyi-4-methylphenyl)-pentaerythritol diphosphite, diisodecyl-
oxypentaerythritol diphosphite, his(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol di-
phosphite, bis(2,4,6-tris(tert-butylphenyl)pentaerythritol diphosphite, tristearyl sorbitol tri-
phosphite, tetrakis(2 4-di-tert-butylphenyl) 4,4-biphenylene diphosphonite, 6-isooctyl-
0xy-2,4,8,10-tetra-tert-butyl- 12H-dibenz[d,g]-1,3,2-dioxaphosphocin, 6-(luore-2,4,8,10-
tetra-tert-butyl-12-methyl-dibenz|d,g]-1,3,2-dioxaphosphocin, bis(2.4-di-tert-butyl-6-
methylphenyl)methylphosphite, bis(2,4-di-tert-butyl-6-methylphenylethylphosphite.

5. Hydroxylamines, for example, N,N-dibenzylhydroxylamine, N,N-diethylhydroxyl-
amine, N,N-dioctylhydroxylamine, N,N-dilaurythydroxylamine, N,N-diletradecylhy-
droxylamine, N,N-dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexa-
decyl-N-octadecylhydroxylamine, N-heptadecyl-N-octadecythydroxylamine, N,N-dialkyl-
hydroxylamine derived from hydrogenated tallow amine.

6. Nitrones, for cxample, N-benzyl-alpha-phenyl-nitrone, N-gthyl-alpha-methyl-nitrone,
N-octyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyl-nitrone, N-tetradecyl-alpha-tride-
cyl-nitrone, N-hexadecyl-alpha-pentadecyl-nitrone, N-ocladecyl-alpha-heptadecyl-nitrone,
N-hexadecyl-alpha-heptadecyl-nitrone, N-ocatadecyl-alpha-pentadecyl-nitrone, N-hepta-
decyl-alpha-heptadecyl-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived
from N,N-dialkylhydroxylamine derived from hydrogenated tallow amine.

7. Thiosynergists, for example, dilauryl thiodipropionate or distearyl thiodipropionate.

8. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the

lauryl, stearyl, myristyl or tridecyl esters, mercaplobenzimidazole or the zinc salt of
2-mercaptobenzimidazole, zinc dibutyldithiocarbamale, dioctadecyl disulfide, penta-
erythrito! tetrakis(3-dodecylmercaplo)propionate.

9. Polyamide stabilisers, for example, copper salls in combination with iodides andfor

phosphorus compounds and salts of divalent manganese.

10. Basic ¢o-stabilisers, for example, melamine, polyvinylpyrrolidone, dicyandiamide, tri-

allyl cyanurate, urea derivalives, hydrazine derivatives, amines, polyamides, polyore-
thanes, alkali melal salts and alkaline earth mctal salts of higher fatty acids for cxample
calcium stearate, zine stearate, magnesium behenate, magnesium stearate, sodium rici-
noleate and potassium palmitate, antimony pyrocatecholate or tin pyrocatecholate.
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11. Nucleating agents, for example, inorganic substances such as talcum, metal oxides

such as tilanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, prefe-
rably, alkaline earth metals; organic compounds such as mono- or polycarboxylic acids
and the salts thereof, &g, 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, so-
dium succinate or sodium benzoate; pelymeric compounds such as ionic copolymers
("ionomers").

12. Fillers and reinforcing agents, for cxample, calcium carbonate, silicates, glass fibres,
glass bulbs, ashestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, car-
bon black, graphite, wood flour and flours or fibers of other natural products, synthetic fi-

bers.

13. Other additives, for example, plasticisers, lubricants, emulsifiers, pigments, theology
additives, catalysts, flow-control agents, optical brighteners, flameproofing agents, antista-
tic agents and blowing agents,

14. Benzofuranones and indolinones, for example those disclosed in US-A-4 325 863,
US-A-4 338 244, US-A-5 175 312, US-A-5 216 052, US-A-5 252 643, DE-A-4 316 611,
DE-A-4 316 622, DE-A-4 316 876, EP-A-0) 589 839 or EP-A-0 591 102 or 3-[4-(2-acet-
oxyethoxy)phenyl]-5,7-di-tert-butyl-benzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyl-
oxyethoxy)phenyl]benzofuran-2-one, 3,3°-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]-
phenyl)benzofuran-2-onej, 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-
acetoxy-3,5-dimethylphenyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-piva-

loyloxyphenyl}-5,7-di-tert-butyl-benzofuran-2-one.

The type and amount of the Turther stabilizers added is determined by the type of substrate
to be stabilized and on its intended vse; frequently, from 0.1 to 5 % by weight, based on
the polymer to be stabilized, are used.

The novel stabilizer mixture can particularly advantageously be employed in compositions
in which component A is a synthetic organic polymer, in particular a thermoplas(ic
polymer, a binder for surface coafings, for example paints, or a photographic material.
Examples of thermoplastic polymers are polyolefins and polymers containing hetero
atoms in the main chain. Preference is also given to compositions in which component A
is a thermoplastic polymer containing nitrogen, oxygen and/or sulfur, in particular

nitrogen or oxygen, in the main chain. Examples of such polymers are the following
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classes of thermoplastic polymers:

L Polyacetals, such as polyoxymethylene, and polyoxymethylenes containing
comonomers, for example ethylene oxide; polyacetals which have been modified with
thermoplastic polyurethanes, acrylates or MBS.

2. Polyphenylene oxides and sulfides, and mixtures thereof with styrene polymers or
polyamides.

3. Polyamides and copelyamides, for example those derived from diamines and
dicarboxylic acids and/or from aminocarboxylic acids or the corresponding lactams, such
as nylon 4, nylon 6, nylon 6/6, 6/10, 6/9, 6/12, 4/6, nylon 11, nylon 12, aromatic
polyamides derived from m-xylene, diamine and adipic acid; polyamides prepared from
hexamethylenediamine and iso- and/or terephthalic acid and, if desired, an elastomer as
modifier, for example poly-2,4,4-irimethylhexamethyleneterephthalamide,
poly-m-phenyleneisophthalamide; block copolymers of the abovementioned polyamides
with polyolefins, olefin copolymers, ionomers or chemically bonded or grafied elastomers;
or with polyethers, for example with polyethyvlene glycol, polypropylene glycol or
polytetramethylene glycol; furthermore polyamides or copolyamides modified with
EPDM or ABS; and polyamides condensed during processing (‘l‘RIM polyamide
systems”).

4. Polyureas, polyimtdes, polyamide-imides and polybenzimidazoles.

5. Polyesters, for example those derived from dicarboxylic acids and dialeohols and/or
from hydroxycarboxylic acids or the corresponding lactones, such as potyethylene
terephthalate, polybutylene terephthalate, poly-1,4-dimethyloleyclohexane terephthalate,
polyhydroxybenzoates, and block polyether-esters derived from polyethers containing
hydroxyl terminal groups; furthermore polyesters modified with polycarbonates or MBS.

6. Polycarbonates and polyester carbonales, in particular aromatic polycarbonates, for
cxample those based on 2,2-bis(4-hydroxyphenylypropane or F,1-bis(4-hydroxy-
phenyl)cyclohexane.

7. Polysulfones, polyether sulfones and polyether ketones, in particular aromatic polymers
from this class.

fi



8. Mixtures (polyblends) of such polymers with one another or with other polymers, for
example with polyolefins, polyacrylates, polydienes or other elastomers as impact
moditicrs.

Of these, preference is given to polycarbonates, polyesters, polyamides, polyacetals, poly-
phenylene oxides and polyphenylene sulfides, but in particular (o polycarbonates. These

are taken to mean, in particular, polymers whose constitutional recurring unit conforms to
0

the formula _{O“ A—~0—CJ. . inwhich A is a divalent phenolic radical. Examples
of A are mentioned, inter alia, in US-A-4 960 863 and DE-A-3 922 496. A can be derived,
for example, from hydroquinone, resorcinol, from dihydroxybiphenyls or bisphenols in the
broadest sense, such as bis(hydroxyphenylalkanes, -cycloalkanes, sulfides, ethers,
ketones, sulfones, sulfoxides, «,«’-bis(thydroxyphenyl)diisopropylbenzenes, for example
from the compounds 2,2-bis(4-hydroxyphenyl)propane, 2,2-bis(3,5-dimethyl-
4-hydroxyphenylpropane, 2,2-bis(3,53-dichloro-4-irydroxyphenyl)propane,
2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane, 1,1-bis(4-hydroxyphenylicyclohexane, or
from the compounds of (he formulae

CH, )
L
OO O
9 9

CHy - C - CH, CH; -C- CHa
CHy CHp-C(CHy)y
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HO OH

The: polymers of component {A) can be linear or branched. Shaping of these polymers is
carried out at a relatively high temperature, for example polycarbonate is
injection-moulded at 220-330°C. At these temperatures, most conventional light
stabilizers and antioxidants are unstable and begin 10 decompose. However, the
abovementioned novel triazine derivatives are exiremely heat-stable and are therefore
particularly suitable for stabilizing said polymers.

Also of interesl are compositions in which component (A) is a polyelefin, for example
polyethylene or polypropylene,

Incorporation into the organic polymers, for example in the synthetic organic, in patticular
thermoplastic polymers, can be carried oul by addition of the novel mixtures and any
further additives by the methods conventional in indusiry. The incorporation can
expediently be carried out before or during shaping, for example by mixing the
pulverulent components or by addition of the stabilizer to the melt or solution of the
polymers, or by application of the dissolved or dispersed compounds to the polymer, if
desired with subsequent cvaporation of the solvent. In the case of elastomers, these can
also be stabilized as lattices. Another way of incorporating the novel mixtures into
polymers comprises adding them before or during the polymerization of the corresponding
monomers or before the crosslinking,

The novel mixtures can also be added 1o the plastics to be stabilized in the form of a
masterbatch which comprises these compounds, for example, in a concentration of from

,
l
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2.5 1025 % by weight.

The novel mixtures can expediently be incorporated by the [ollowing methods:

- as an emulsion or dispersion (for cxample 1o lattices or emulsion polymers)

- asadry mix during mixing of additional components or polymer mixtures

- by direct addition into the processing equipment (for example extruder, internal mixer,
efc.)

- as a solution or melt,

The stabilized polymer compositions obtained in this way can he converted into shaped
articles, for cxample fibres, films, tapes, sheets, sandwich boards, containers, pipes and
other proliles, by conventional methods, for example by hot pressing, spinning, extrusion
or injeclion moulding.

The invention therefore furthermore relates to the use of the novel polymer composition
for the production of a shaped article.

Also of interest is the use in multilayer systems. In this case, a novel polymer composition
having a relatively high content of novel stabilizer, for example 5-15 % by weight, is
applied in a thin fikm (10-100 pm) to a shaped article made from a polymer containing
little or no stabilizer of the formula L The application can be carried out at fhe same lime
as the shaping of the base structure, for example by coextrusion. However, the application
can also take place to the ready-shaped base siructure, for example by lamination with a
film or by coating with a solution. The outer layer or layers of the finished article have the
function of a UV filter which protects the interior of the article against UV light. The outer
layer preferably comprises 5-15 % by weight, in particular 5-10 % by weight, of at least
one compound of the formula Iand ot a compound of the formula I7.

The polymers stabilized in this way are distinguished by high weathering resistance, in
particular by high resistance to UV light, This enables them to retain their mechamical
properties and their colour and gloss even when used outside for extended periods.

Likewise of particular interest is the use of the novel mixtures comprising compounds of
the formula I and formula IT as stabilizers for coatings, for example for paints. The
invention therefore also relates (o compositions whose component A is a film-forming
binder for coatings.
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The novel coating composition preferably comprises 0,01-10 parts by weight of B, in
particular (.05-10 parts by weight of B, especially 0.1-5 parts by weight of B, per
100 parts by weight of solid binder A.

Multilayer systems are also possible here, where the concentration of the novel stabilizer
mixture (component B) in the outer layer ¢an be higher, for example from 1 to0 15 parts by

weight of B, especially 3-10 parts by weight of B, per 100 parts by weight of solid binder
A

The use of the novel mixture as stabilizer in coatings has the additional advantage thal
delamination, i.e. peeling-off of the coating from the substrate, is prevented. This
advantage is particularly important in the case of metailic substrates, including in the case
of multilayer systems on metallic substrates.

The binder {component A) can in principle be any binder which is customary in industry,
for example those as described in Ullmann’s Encyclopedia of Industrial Chemistry,

5th BEdn., Vol. A18, pp. 368-426, VCH, Weinheim, 1991, In general, this is  film-forming
binder based on a thermoplastic or thermoselling resin, predominantly based on a
thermosetting resin. Examples thereof are alkyd, acrylic, polyester, phenolic, melamine,
epoxy and polyurethane resins and mixtures thereof.

Component A can be a cold-curable or hot-curable binder; it may be advantageous to add
a curing catalyst. Suilable catalysts which accelerate curing of the binder are described,
for example, in Ullmann’s Encyclopedia of Industrial Chemistry, Vol. A 18, p. 469, VCH
Verlagsgesellschaft, Weinheim, 1991,

Prefereace is given to coaling compositions in which component A is a binder comprising
a fnctional acrylate tesin and a crosslinking agent,

Examples of coaling compositions containing specific binders are:

1. Paints based on cold- or hot-crosslinkable alkyd, acrylate, polyester, epoxy or melamine
resing, or mixtures of such resins, if desired with addition of a curing catalyst;

2. Two-component polyurethane paints based on hydroxyl-containing acrylate, polyester
or polyether resins and aliphatic or aromatic isocyanates, 1socyanurates or
polyisocyanates;

3. One-component polyurethane paints based on blocked isocyanates, isocyanurates or

[



polyisocyanates which arc deblocked during baking;

4. Two-component painis based on {poly)ketimines and aliphatic or aromatic isocyanates,
isocyanurates or polyisocyanates;

5. Two-component paints based on (poly)ketimines and an unsaturated acrylate resin or a
polyacewacetale resin or a methacrylamidoglycolate methyl ester;

6. Two-component paints based on carboxyl- or amino-containing polyacrylates and
pelyepoxides;

7. Two-component paints based on anydride-containing acrylate resins and a polyhydroxyl
or polyamino component;

8. Two-component paints based on acrylate-containing anhydrides and polyepoxides:

9. Two-component paints based on (poly)oxazolines and anhydride-containing acrylate
Tesins or unsaturated acrylate resins or aliphatic or aromatic isocyanates, isocyanurates or
polyisocyanates;

1. Two-component paints based on unsaturated polyacrylates and polymalonates;

11. Thermoplastic polyacrylate paints based on thermoplastic acrylate resins or externally
crosslinking acrylate resins in combination with etherified melamine resins;

12. Paint sysiems based on siloxane-modified or fluorine-modified acrylate tesins.

In addition to components A and B, the novel coating composition preferably comprises,
as component C, a light stabilizer of the stericaily hindered amine and/or
2-hydroxyphenyl-2H-benzotriazole type, for example as mentioned in the above list nndes
points 2.1, and 2.6.

In order to achieve maximum light stability, it is of particular interest to add sterically
hindered amines, as mentioned in the above list under 2.6. The invention therefore also
relates to a coating composition which, in addition to componenis A and B, comprises, as

component C, a Light stabilizer of the sterically hindered amine type.

This is preferably a 2,2,6,6-tetraalkylpiperidine derivative containing al least one group of
the tormula

RCHy CHy

RCHy iy
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in which R is hydrogen or methyl, in particular hydrogen.

Component C js preferably used in an amount of §.05-5 parts by weight, per 100 parts by
weight of the solid binder.

Examples of tetraalkylpiperidine derivalives which can be used as component C are given
in EP-A-356 677, pages 3-17, sections a) to {). These sections of this EP-A are regarded as
part of the present description. It is particularly expedient to employ the following
tetraalkylpiperidine derivatives:

his(2,2,6,6-tetramethylpiperidin-4-yl) succinale,

bis(2,2,6,6-tetramethylpiperidin-4-yl) sebacate,

bis(1,2,2,6,6-penlamethylpiperidin-4-yl) schacate,

di(1,2,2,6,6-pentamethylpiperidin-4-y1) butyl(3,5-di-tert-butyl-4-hydroxybenzylymalonate,
bis(l-octyloxy-z,z,é,6-1elramethy]pipcridin-4»yl) sebacate,
tetra(2,2,6,6-tf:1ramethylpiperidin—4—yl) butane-l,2,3,4-tctracarb0xylalc,
tetra(1,2,2,6.6-pentamethylpiperidin-4-yl) butane-1 ,2,3,4-tetracarboxylate,
2,2,4,4—lctramethyl—7-0xa—3,20—diaza-21~0xodispir0[5,1. 11.2]heneicosana,
8-acetyl-3-dodecyl-1,3,8-triaza-7.7 /9.9-tetramethylspira[4,5]decane-2 4-dione,

or a compound of the formulae

R R

! I

R-NH-(CH,);-N-(CH,),-N-(CH,);-NH-R

CH,
CH,
N Gt
= m——m NH
N
CH
where R = 3 :
ere R CaHg-N
HaC CHy

He” N7 ScH,
H
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CH;

I

ReN== (CHy)y-N-(CH,),-N-(CHy);- N—R

o
\]/

CHj CH3

C4Hg

whereR= Calp—N
Chy o0
CHy N CH3
Lo
0 0
I I

% C-CHyCHyC-O-CHy-CHy — N

N

=

Clig ?H3

HN —— €~ CH)— C —Cl
] |

)\N CH; CHy

CHs

CHy

cily

CHy

Clly

CHs

N—CH;

CH; CH,

CH3 CH3

()j—l;;
m

CH3 CH3

(CHye——N Aﬂ' ;
m

CH4

Cliy




=34

ci; N Tomy oo, N Seng
H

(CHy}g——N — CHy~ CHQﬂ— :
m

CHy CHy CHs CHy

. N N
ci; N° Cany of CHy
H 11

where m has a value of 5-50.

In addition to componeats A, B and, if used, C, the coating composition can comprise
further components, for example solvents, pigments, dyes, plasticizers, stabilizers,
thixotropic agents, drying catalysts and/or flow-control agents. Examples of possible
components are those as described in Ullmann’s Encyclopedia of Tndustrial Chemistry,
5th Bdn., Vol. A18, pp. 429-471, VCH, Weinheim, 1991
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Possible drying catalysts or coring catalysts are, for example, organometallic compounds,
amines, amino-containing resins and/or phosphines. Examples of organometallic
compounds are mctal carboxylales, in particular those of the metals Pb, Mn, Co, Zn, Zr
and Cu, or metal chelates, in particular those of the metals Al Ti and Zr, or
organometallic compounds, for example organotin compounds.

Examples of metal carboxylates are the stearates of Pb, Mn and Zn, the octanoates of Co,
Zn and Cu, the naphthenates of Mn and Co and the corresponding linoleates, resinates and.
tallates.

Examples of metal chelates are the aluminium, titanium and zirconium chelates of
acetylacetone, ethyl acctylacetate, salicyl aldehyde, salicyl aldoxime,
o-hydroxyacetophenone and ethyl triflucroacetylacetate, and the alkoxides of these metals.

Examples of organotin compounds are dibutyltin oxide, dibutyltin dilaurate and dibatyltin
dioctanoate.

Examples of amines are in particular tertiary amines, for example tributylamine,
trigthanolamine, N-methyldiethanolamine, N-dimethylethanolamine, N-ethylmorpholine,
N-methylmorpholine and diazabicyclooctane (triethylenediamine) and salts thereof.
Further examples are quaternary ammonium salts, for example trimethylbenzylammonium
chloride,

Amino-containing resins are simultaneously binder and curing catalyst. Examples thereof
are amine-containing acrylate copolymers.

The curing catalyst can also be a phosphine, for example triphenylphosphine.

The novel coating compositions can also be radiation-curable. In this case, the binder
essentially compriscs monomeric or oligomeric compounds containing ethylenically
unsaturated bonds which are cured, atter application, by actinic radiation, i.e. are
converted into a crosslinked, high-malecular-weight form. UV-curing systems generally
additionally contain a photoinitiator. Corresponding systems are described in the
abovementioned publication, Ulimann’s Encyclopedia of Industrial Chemistry, 5th Edn.
Vol AL8, pages 431-453. In radiation-curable coating compositions, the novel stabilizer
mixlwies can also be employed without addition of sterically hindered amines.




The novel coating compositions can be applied to any desired substrates, for example to
metal, wood, plastic or ceramic materials. They are preferably used as top coal in the
painting of automobiles. If the top coat comprises two tayers, of which the lower layer is
pigmented and the upper layer is not pigmented, the novel coating composition can be
uscd for either the upper or the lower layer or for both layers, but preferably for the upper
layer.

The novel coating compositions can be applied to the substrates by conventional
processes, for example by brushing, spraying, pouring, dipping or electrophoresis; see also
Ullmann’s Encyclopedia of Industrial Chemistry, 5th Edn., Vol. A18, pp. 491-500,

The curing of the coatings can - depending on the binder system - be carried out at room
temperature of by warming. The coatings arc preferably cured at 30-150°C, powder
coalings also at higher temperatures.

The coatings obtained in accordance with the invention have excellent resistance to the
harmful effects of light, oxygen and heat; particular mention should be made of the good
light and weathering resistance of (he coatings, for example paints, obtained in this way.

The invention therefore also relates to a coating, in particular a paint, which has been
stabilized against the harmful effects of light, oxygen and heat by a content of the novel
mixture comprising compounds of the formulae I and II. The paint is preferably a top coat
for automobiles. The invention furthermore refates to a process [or stabilizing a coating
based on organic polymers against damage by light, oxygen and/or heat, which comprises
admixing a mixture comprising a compound of the formula [ and a compound of the
formula T with the coating composition, and to the use of 2 mixture comprising
compounds ol the formulae T and IT in coating compositions as stabilizers against damage
by light, oxygen andfor heat.

The coating compositions can comprise an organic solvent or solvent mixture in which the
binder 1s soluble. However, the coating composition can also be an aqueous solution or
dispersion. The vehicle can also be a mixwre of an organic solvent and watcr. The coating
composition ¢an also be a high-solids paint or contain no solvent {powder patnr),

The pigments can be inorganic, organic or metallic pigments. The navel coating
compositions preferably contain no pigments and are used as clear coats.
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Likewise preferred is the use of the coating composition as top coal for applications in the
aytomobile industry, in particular as a pigmented or unpigmented top coat of (he finish.
However, use for underlying layers is also possible.

The examples below describe the invention in greater detail without representin 22
limitation. Tn the examples, parts and percentages are by weight; room temperature is
taken to mean a temperature in the range from 20 (o 25°C. These definitions apply unless
stated otherwise in each case,

The foltowing compounds are examples of individual compounds of the formula I (the
prefix n in each case denotes a straight-chain radical):

ORq
OH
Compounds of the type:
CH N SN CH
-Hs 3
P
N
CHj CH,
Compound No. R,
It -CHp-phenyl
72 -CHCH70H
12a -n-CgH 5
73 -CHyCHyOCOCH;3
/4 -CHyCHy(JCOCH=CH>
Is -CHaCH(OH)CH,0-n-CgH 17
I/5a -CHRCH(OH)CH0-CH,-CH(C,Hy)-(CH,)5-CH,
176 -CH,CH(OH)ICH,0(CHy)y;.1,CH,4
17 -CHyCH(OH)CH,0 phenyl
I8 -CHyCHOH)CH, 0COC(CHA)=CHy

1182 -CH,CH(OH)CH,0COCH=CH5




1o

9

o
V1l
/12
/13
1714
715
I'16
/17
/18
/19

20

1721
1722
1723
24
25

Compounds of the

1725
1/26
1127
/28
/28a

- 3K -

O

— Cllp==CH—— CH,

-CHyCOOH

-CH»CH»CO0CHg

-CHpCO0CgH 17
-CHyCOO(CHaCHyO7H
-CHyCOOCHCH(CH3)OCH)CH(CH3)OCH(CH3)CH3
-CH,COOCH,P(0)(OC,H;),
-CH,COOCH,CH{OMCH,P(0)(0C,Hy),
-CH,CO0(CH,);CH=CHCH,,
-CH,COOCH,CH,OCH,CH,OCH, 5
-CH,CON(C,H;),

~CH,CHCON 0
N/

-CH,CONHCH,CH,CH,N(CH,),
-CH,CONHC,H,
-CH,CON(CgH, 1),

-(CH,),CH,

-(CHy)sCH,

ORq type:

OH

CHj CHy

Ry=  -CH,COOC,H;
-CH,COOCH,CH,0OCH,
-CH,COOCH,CH=CH-phenyl
-CH,CH(OH)CH,O(CH,)4;.19CH5 (mixture)
-CH,CH(OH)CH,0CH,,
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0
1129 ~ CHyCOOCH, — CH—— CH,
130 -CH,COOCH,CH(OH)CH,OCH,
1131 -Cl1,phenyl
132 -CH,CB=CH,
133 -CH,CON(C,Hg),
1734 -CH,CH,CONHCgH, 4

1135 —{CHy)y — CONH—<:>

rene

IO R Fe v CO-OCH,

R 7 -CH,CH,CI

P /39 -CH,CH,CN

Compounds of the ORy type:

OH

LR LA L) N \N

:IIU: /

N

720 R,= -(CHy)CH,
1741 -CH,CH(OH)phenyl
1142 -CH,CH(OH)CH,O(CH,),,.1,CH; (mixture)
V42a CH,CH(OH)CH,0C,H, ,
143 -CH,CH(OH)CH,0COphenyl
1744 -CH,CH{CH3)OCOCH;
145 -§0,-C,H,s

1/46 —50; i




/47 -CH,CO0C ;H,,
148 -CH,CONHCH,CH,0CH,
/49 -CH,CH,CONHCH,phenyl
1/50 -(CH,);CONH(CH,);N(C,Hs),
151 -CH,CONHC ,H,s
Compounds of the OR7 type:
OH
HsC E N
EES o N N
ﬁ ’
N
HyC
152 R;= -CH,
Compounds of the Ok type:
OH
N7 XN
‘/‘/“\ ’“\.
O N O

/53 R,= -CH,
1/54 -(CH,)5-CH,
/55 -CHy-CH(OH)-CH,-O-(CH,)5-CH,4
1/56 -(CH,),-CHsy

-40-
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57 -CH,CH(OH)CHy,O(CH,),y 1,CH, (mixture)

The Lollowing compounds arc examples of individual compounds of the formula TT:

Compounds of the ORy type:
OH
N7 SN OH
>
N
Cl 0R7
1 Ry= -CH,CH(OH)CH,
1172 -CH,CH,0OCH,
1173 -CH,CH,COC,H;
174 -CH,COOCH,»
II/5 -CH,CH(OH)CH,0C H,
/6 -CH,CH(OH)CH,Ophenyt
g -(CH,)sCH,4
178 -(CH,);CH,
Compounds of the OR7
OH
N7 RN ol
i
N
OR7

JArAY| R;= -CH,CH(OH)CI,

/12 -CH,CH,OC H,

type:




11713
0714
1If15
/15a
/16
/17
11718

Compounds of the

/1%
11720
1721

Compounds of the

122

47 .

-CH,CH,COC,H,
-CH,COOC,H,,
-CH,CH(OH)CH,0C, H,
~CH,CH(OH)CH,0C5H,
-CH,CH(CH)CH,Ophenyl
{CHy)sCH,

-(CHy),CH,

type:

CH

HyC ORy
Ry= -n-Cglyy
-CH,CH(OH)CH,0CH,-CH(C,Hy)-C,H,
'CHch(OH)CHZO'n'C] 2H25/l’1-C 13H27 (mixtme)
ORq

type:

OH

R70
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Mixtures are prepared as shown in Table A below by dissolving the staled compounds in

xylene:
Table A: Mixtures of compounds of the formula I and compounds of the formula II
in xylene; amounts in parts by weight (pbw)
Compound of the formula T Compound of the formula Il
1 pbw I/5a | pbw /17
1 pbw 16 1 pbw II/17
1 pbw 1124 I pbw I1/17
1 pbw 1/40 1 pbw /17
3 pbw H/5a 1 pbw 11/17
3pow /6 1 pbw IV17
3 pbw 124 1 pbw /17
3 pbw [/40 1 pbw II/17
1 pbw I/6 1 pbw /21
1 pbw 1724 1 pbw II/19
1 pbw I/6 1 pbw 11119
2 phw 124 1 pbw II/2]
3 pbw I/5a 1 pbw II/15
1 pbw I/5a 3 pbw IV/15

Use examples

1. Gloss retention of a 2-coat metallic finish

The novel stabilizer mixtures are tested in a clear coat having the fellowing composition:

Synthacryl® sC 303 D 27.51
Synthacryl® SC 370 2 23.34
Maprenal® MF 6350 % 27.29
Butyl acelate/butanol (37/8) 4,33
Isobutanol 4.87
Solvesso® 1509 2.72
Crystal Oil K-30 % 8.74
Baysilon® MA flow-control agent® 1.20
100.00 g

1) Acrylate resin, Hoechst AG; 65 % solution in xylene/butanol 26:9
2)  Acrylate resin, Hoechst AG; 75 % solution in Solvessa®100%
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3) Meclamine resin. Hoechst AG; 55 % solution in isobutanol

4)  Aromalic hydrocarbon mixture, boiling range 182-203°C (Solvesso® 150y or
161-178°C (Solvcsso® 100); manufacturer ESSQ

5)  Aliphatic hydrocarbon mixture, boiling range 145-200°C; manufacturer Shelt

6) 1% in Solvesso® 150%; manufacturer Bayer AG

1.5 % of the mixture o be tested are added to the coating composition as a solution in
approx. 5-10 g of xylene, based on the solids content of the varnish.

Some further varnish sanples are prepared which, in addition to the novel mixture,
contain 0.5 % of the compound

CH, HaC
H
H,C o o CH,
I I
HyC —N 0--C~{CHy)y~C—0 N — CHy
H,C CH,
CH, H,C

(compound A), based on the solids content of the coating composition, The comparison is
a varnish containing no light stabilizer.

The varnish is diluted to spraying consistency using Solvesso® 100 and sprayed onto a
prepared aluminium sheet (coil coat, filler, pale-blue metallic base coat) and baked at
130°C for 30 minutes. A dry film thickness of 40-50 pm of varnish is obtained.

The samples arc then weathered in an Atlas UVCON® weathering unit (UVB-313 lamps)
in a cycle comprising UV irradiation at 70°C for 8 hours and condensation at 50°C for
4 hours. Further samples are subjected to outdoor weathering.

The surface gloss (20° gloss as defined in DIN 67530) of the samples is measured at
regular intervals. The results are shown in Table 1 below,
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Table 1: 20° gloss as detined in DIN 67530 after UVCON weatherin 2

Amgount of stabilizers 20° gloss after weathering for

Typel Type 1T A 0 400 800 1200 1600h
none none none 87 74 62 24
0.75 % 1/6 0.75 % 1121 none 87 8 78 62
0.75 % 1124 0.75 % 119 none & 1 74 63
0.75 % I/6 0.75 % 11119 none & 77 68 68
1.00 % 1/24 0.5 % 11721 none 87 80 71 71
1,125 % 1/5a 0.375 % 1/15 none 1% 7 69
0.375 % 1/5a 1.125 % II/15 none 87 88 81 60
none none 05%A 89 %3 68 54 2%
0.75 % 1/6 0.75 % 1121 05%A 8 90 87 89 89
0.75 % 1124 0.75 % /19 03%A 89 9¢ 87 91
0.75 % /6 0.75 % 11/19 05%A 8 90 87 90 89
1.00 % 124 0.5 % 11721 05%A 89 90 87 91 89
1.125 % 1/3a 0,375 % 11/15 0.5%A 89 89 87 90 88
0.3715% I/5a 1.125 % 1115 05%A 8 90 38 91 89
* cracking

The samples stabilized in accordance with the invention have better weathering stability
(gloss retention, cracking resistance) than the unstabilized comparative sample.

2. Loss of UV absorber during weathering

A clear coat as described under 1. is sprayed onto prepared glass plates and baked at
130°C for 30 minutes. A dry film thickness of 20 ym of coaling is obtained.

The samples are then weathered in an Atlas UVCON® weathering unit (UVB-313 lamps)
in a cycle comprising UV irradiation at 70°C for 8 hours and condensation at 50°C for

4 hours. Before the weathering and after weathering for 2000 hours, the loss of UV
absorber is measured with the aid of a UV/VIS spectrometer (Perkin-Elmer, Lambda 5:
change in absorption at the long-wave maximum). The results are shown in Table 2 below.




.
sase
« s oa
LY
“sse

e
.
I
. e
.
20
ssss
- .
LT

.
savaes
. -

save

-
seeves
. .

- 46 -

Table 2: Loss of UV absorber alter UVCON weathering for 2000 hours

Amount of stabilizers Measurement wavelength Loss
Typel Type I [nm] %}
1.5 % Ife none 336 36.1
none 1.5 % 121 355 43.1
0.75 % Vo 0.75 % 1721 345 29.1

It is evident from the results in Table 2 that the loss of UV absorber can be considerably
reduced when the novel mixture is employed.
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The claims defining the invention are as follows:

1. A mixture comprising a compound of the formula I

0 ks
R.
64@» ol n

[
By NTRN g
P
N
Ry R’y Ry R
and a compound of the formula Tl
O-R'q
OH
I

OH N \-\N Ry
-
N
R’70 Ry

Ry, R}, Ry and R’y, independently of one another, are H, C-C,alkyl; C,-Ciatkenyl;
Ci-Cpaalkoxy; Cy-Cygalkenoxy; halogen; trifluoromethyl; C,-C,  phenylalkyl; phenyl;
phenyl which is substituted by C-Cgalkyl, C-C galkoxy or halogen; phenoxy; or
phenoxy which is substituted by C 1-Cigalkyl, C,-C,galkoxy or halogen;

Ry and R, independently of one another, are H, C;-Cyqalkyl; Cy-Coalkenyl,
C1-Cppalkoxy: Cs-Cpyeycloalkaxy; C,-C alkenoxy; halogen; trifluoromethyl;
C7-Cy;phenylalkyl; phenyl; phenyl which is substituted by Cy-Cypalkyl, C,-C galkoxy or
halogen; phenoxy: or phenoxy which is substituted by C,-Cygalkyl, C;-Cygalkoxy or

in whichnis 1 or 2;
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halogen;

Rg is hydrogen, C-Cyualkyl, Cs-Cypcycloalkyl or C,-Csphenylalkyl;

Ry, in the case where n = 1, and R’,, independently of one another, are hydrogen or
C,-Cygalkyl; or are C;-Cyqalkyl which is substitnted by OH, C-C, galkoxy, aliyloxy,
hatogen, -COOH, -COORg, -CONH,, -CONHR,, -CON(Ro)(R ), -NH,, -NHR,,
-N(Rg)Ryg}, -NHCOR, ), -CN, -OCOR;, phenoxy and/or phenoxy which is substituted by
C,-Cygalkyl, Ci-C galkony or halogen; or R, is C4-Cgpalkyl which is interrupted by -O-
and may be substituted by OH; or Ry is C3-Cgalkenyl; glycidyl; Cs-C cycloalkyl;
cyclohexyl which is substituted by OH, C;-C,alkyl or -OCOR,;; Co-Cy;phenylalkyl which
is unsubstituted or substituted by OH, Cl or CHy; -CO-Ry; or -SO,-R, 55

R4, in the case where n = 2, is C,-C zalkylene, C,-C,,alkenylene, xylylene,
C3-Cygalkylene which is interrupted by O and/or substituted by OH, or is a group of the
tormuta -CH,CH(OH)CH,0-Ry-OCH,CH(OH)CIL,-, -CO-R,,-CO-,
-CO-NH-R;p-NH-CO- or -(CH,),,-COQ-Ry5-00C-(CH,) -, in which m is a number tn
the range from 1 to 3, or is

CO-0-CH,
HO OH

Ry is C;-Cygalkyl; Cp-Cygalkenyl; C5-Cspalkyl which is interrupted by O, NH, NRg or §
andfor is substituted by OH; C-C,alkyl which is substituted by -P(O)(OR, ;).
-NRg)(Ryp) or -OCOR,, and/or OH; glycidyl; cyclohexyl; phenyl; C,-C, alkylphenyl or
Cy-Cy;phenylatkyl;

Ry and Ry, independently of one another, are C;-C ,alkyl: C4-C ,alkoxyalkyl;
Cy-Cygdialkylaminoalkyl or Cs-Cjycycloalkyl, or Rg and R together are C5-Cgalkylene
or -oxaalkylene or -azaalkylene;

R, is Cy-Cygalkyl; C,-Cygalkenyl or phenyl; or is C5-Csgalkyl which is interrupted by -O-
and may be substituted by OH,

Ry, is C}-Cygalkyl; C;-Cyqalkenyl; phenyl; Cj-Cjgalkoxy; C3-Cjgalkenyloxy;
C;-Cspalkoxy which is interrupted by O, NH, NR, or S and/or substituted by OH;
cyclohexyloxy; C7-Cyqalkylphenoxy; Cy-Cy 1phenylatkoxy; phenoxy; C;-Cpalkylamino;
phenylamino; tolylamino or naphthylamino;

Ry; is Cy-Cyqalkyl; phenyl; naphthyl or C,-C, 4alkylphenyl;

R4 18 C{-Cy,alkyl, methylphenyl or phenyl;

Ryp is Cp-Cypalkylene; C,-Cpalkylene which is interrupted by O, phenylene or a




_49 -

-phenylene-X-phenylene- group, in which X is -0+, -S-, -80,-, -CHj- or -C{CH;),-;
Ry, 15 Cy-Cjpalkylene, Co-Cypoxaalkylene, Cy-Cglhizalkylene, Cy-Carylene or
C,-Cgalkenylene;
Ry, i8 Cz-Cioalgylene, phenylene, tolylene, diphenylenemethane or a

3

CHy group; and
CH; “CH,

Ry3 is Cp-Cypalkylene or C,-Cqpalkylene which is interrupted by O,
e 2. A mixture according (0 claim 1, comprising from 0.2 to 5 parts by weight of compound
of the formula IT per part by weight of compound of the formufa 1.

» s ume su

ates 3. A mixture according to ¢laim 1, in which, in the formulae I and II,

R|, R'(, R’; and R,, independently of one another, are H, C;-C,alkoxy or C-C,alkyl;
e R; and R4, independently of one another, are H, C,-Cy,alkyl, C,-Calkenyl, C;-Cyqalkoxy,
N Cl, F, phenyl or phenoxy:

Ry, in the case where n = 1, and R’; are hydrogen, C-C,galkyl, allyl, glycidyl or benzyl;
or are C,-Cyalkyl which is substituted by OH, C;-C galkoxy, phenoxy, -COOR,
et -CONHRy, -CONRG)(R, o) und/or -OCOR, ; or R is -(CH,CHR,5-O),-R 5 or
-CH,-CH((H)-CH,-0-(CH,CHR 5-0);-R 4, where 1 is a number in the range from 1 to12;
Ry, in the case where n = 2, is C,-Cysalkylene, Cy4-C  alkenylene, xylylene, or
C;-Cygalkylene which is interrupted by O and/or is substituted by OH;
Ry is C}-Calkyl; C3-C galkenyl; Cs-Chpalkyl which is interrupted by O and/or is
substituted by OH; or C;-Calkyl which is substituted by -P(O)(OR 4)y;
Ry and Ry, independently of one another, are C;-Cgalkyl or cyclohexyl; or Ry and Ry,

.
anpess
. .

-
sresse
. -

together are pentamethylene or 3-oxapentamethylene;

Ry, is C;-Cgalkyl, C,-Csalkenyl or phenyl; or is C5-Cypalkyl which is interrupted by -O-
and may be substituted by OH;

Ri41s C-Cyalkyl;

R is H or methyl; and

Rigis H, C,-C;zalkyl, phenyl or C;-C,palkylphenyl.

4. A mixture according o claim 1, in which, in the formulae T and 17,

nis l;
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R, and R’; are hydrogen; C,-C,galkyl, C,-Cy,alkyl which is substituted by OH,
C,-C,galkoxy. -COORg, -CON(Ro)(Rp), phenoxy andfor -OCOR; glycidyl or benzyl; or
R; is -(CH,CHR 5-0);-R | or -CHy-CH(OH)-CH,-O-(CH;CHR 5-0)-R g, where i 15 2
number in the range rom 2-12;

R is C;-Caalkyl; C3-Cjpalkenyl; Cg-Cypalkyl which is interrupted by O and/or is
substituted by OI; or C,-Calkyl which is substituted by -P(O)(OR),;

Ry and Ry are C-Cyalkyl;

Ry, is C-Cyalkyl or C,-Cyalkenyl; or is C4-Cypalkyl which is interrupted by -O- and may
be substituted by OH;

R4 i8 C;-Chalkyl;

R4 is hydrogen; and

R is H, C-Cgalkyi, phenyl or C;-C,palkylphenyl.

5. A mixture according to ctaim 1, in which, in the formulac I and 1I,

nisl;

R, and R,, independently of one another, are hydrogen, methyl or methoxy;

R’ and R’,, independently of one another, are hydrogen or methyl;

R, and R, independently of one another, arc H, Cl, C;-C,alky], allyl, C;-C alkoxy or
phenyl;

Ry is hydrogen;

R and R’ are C,-C,zalkyl or benzyl; or are C,-Cgalkyl which is substituted by OH,
C,-C zalkoxy, phenoxy, -COOR; and/or QCOR,

Ry is Cy-Cgaikyl or C;-Cgatkenyl; and

R, is C,-Catkyl or C,-Cialkenyl.

6. A mixture as claimed in claim], in which, in the formulae [ and I1,

nis 1;

R, and R,, independently of one another, are hydrogen, methoxy or methyl,

R’| and R’ are hydrogen;

R; and Ry, independently of one another, are hydrogen, phenyl, methoxy or methyl;

R; is hydrogen;

R; and R’, independently of one another, are C,-C,galkyl, or a -CH,CH(OH)CH,0-R
group; and R4 is C,-Cygalkyl, pheayl or C3-Csalkenoyl.

7. A composition comprising
A) an organic material which is sensitive o damage by light, oxygen and/or heat, and

B) as stabilizer, a mixture comprising a compound of the formuta [ and 2 compound of the
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formula IL

8. A composition according to claim 7, comprising from 0.01 to 15 parts by weight of
componenl B per 100 parts by weight of component A.

9. A composition according to claim 7, comprising, in addition Lo componenls A and B,
one or more other stabilizers or other additives.

10. A composition according to claim 7, wherein component A is a synthetic organic

polymer.
rets
:::: ; L1. A composition according to claim 7, wherein component A is a thermoplastic polymer,
.:..:: a binder for coatings or a photographic material.

12. A composition according to claim 11, comprising as component A, a binder for
coatings and, as further components, one or more stabilizers selected from light stabilizers
RN of the sterically hindered amine and/or 2-hydroxyphenyl-2H-benzotriazole type.

13. A process for stabilizing organic material against damage by light, oxygen and/or heat,

corert which comprises adding therelo, as stabilizer, a mixture according to claim 1 comprising a
compound of the tormula I and a compound of the formula II.

epeced 14. The use of a mixture according to claim 1 comprising a compound of the formula I and
conned a compound of the formula 1T for stabilizing organic material against damage by light,

oxygen and/or heat.
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15, A mixture according to any one of claims | to 6 substantially as hereinbefore

described with refercnce to the examples.

16. A composition according 1o any one of claims 7 to 12 substantially as

hereinbefore described with reference to the examples.
DATED this 10th day of January, 1996
emrererre- Clba Specialty Chemcal® Holding Trc.

By its Patent Attorneys
DAVIES COLLISON CAVE

96011 0p:\wpdocsikrs chaims2,,52
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