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Stabilizer combination

Abstract

Mixtures comprising a compound of the formula | and a compound of the

formuia il

OH

G, OH
et in which E, and E, are QG‘ or ,qis0ort, pandk

G, G

LY 1

are each 1 or 2, and the remaining symbols are as defined in claim 1, are
outstandingly suitable for stabilizing organic material, especially coating materials.
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Stabilizer combination

The invention relates to a novel stabilizer mixture comprising compounds of the
2,4,6-triphenyl—1 ,3,5-triazine and 2-(4-phenylphenyl)-4,6-diaryl-1,3,5-triazine type,
to organic material stabilized with the aid of this mixture against damage by light,
heat and oxygen, and to the corresponding use of the mixtures as stabilizers for

organic material.

It it is desired to increase the photostability of an organic material, especially a
coating, it Is common to add a light stabilizer. One very frequently employed class
of light stabilizers are the UV absorbers, which protect the material by absorbing
the damaging radiation by way of chromophores. One important group of UV
absorbers is the triphenyltriazines, as are described, inter alia, in the publications
US-A-3 118 887, US-A-3 242 175, US-A-3 244 708, US-A-3 249 608, GB-A-
1321 561, EP-A-434 608, US-A-4 619 956, US-A-5 461 151, EP-A-704 437. In
addition, individual compounds of the 2-(4-phenyiphenyl)-4,6-diaryl-1,3,5-triazine
type have already been described (US-A-3 242 175, US-A-3 244 708, GB-A-
1321 561, US-A-3 444 164, GB-A-2 286 774, GB-A-2 297 091, WO-96-28 431).

Furthermore, stabilizer mixtures comprising UV absorbers of the triphenyltriazine
and o-hydroxyphenylbenzotriazole type (US-A-5 106 821) and mano- and
bisresorcinyltriazines (GB-A-2 297 091) have already been proposed.

Specific mixtures of compounds from the class of trisaryltriazines have now been
found which, surprisingly, have particularly good stabilizer properties.

The invention therefore provides a mixture comprising a compound of the

formula |




and a compound of the formula ||

OH

m

in which, in formula |

G is hydrogen or -0G;

kistor2;and, ifk=1,

E¢ and E;, independently of one another, are a group of the formula la or Ib

GB
(la) \@rm




OH

(Ib)

and

G is hydrogen or C+-Cigalkyl; or is C-Cysalkyl which is substituted by OH,
Ci-Gisalkoxy, Cs-Cracycloalkoxy, allyloxy, halogen, =0, -COOH, -CO0G ,
-CONH;,, -CONHGj, -CON(Gg)(G1g), -NHz, -NHGig, =NGg, -N(Gg){G1o}, -NHCOG;, -
CN, -OCOG;4, phenoxy andfor C-Cygalkyl-, C;-Cigalkoxy- or halo-substituted
phenoxy; or G is Ca-Csealkyl which is interrupted by -O- and can be substiituted by
OH; or G is C3-Cealkenyl; glycidyl; Cs-Ci.cycloalkyl; Cs-Cracycloalkyl subgtituted
by OH, C-Cqalkyl or -OCOG;y; C,-Cysphenylalky! which is unsubstituted or
substituted by OH, CI, C,-G salkoxy or C;-Cysalkyl; -CO-G; or -S0»Gya!

Gs, G4 and Gs, independently of one another, are H, C -G .alky!: C-Cealkenyl;
C4-Cigalkoxy; Cs-Crooycloalkoxy; C.-Cysalkenoxy; halogen; -C=N; C+-Cihaloalkyl;
Cz-Cysphenylaliyl; COOGe; CONH;; CONHGy; CONGoGiyg; sulfo; Cs-Cigacylamino;
OCOG;; phenyloxy; or phenyloxy, C-Cizalkyl or C,-Cygalkoxy which is
substituted by C+-Cygalkyl, C;-Cisalkoxy or halogen; and one radical G ; in
formula | additionally embraces the meaning -NG 5Gir;

G embraces the meanings set out below for R 1 in formula II;

Gy is Cy-Cygalkyl; C5-Cgalkenyl; Ca-Csalkyl which is interrupted by O, NH, NG or
S and/or is substituted by OH; C -C,alky] which is substituted by -P(CYOG 1)z,
-N{Gg)(G10) or -OCOG; and/or OH; glycidyl; Cs-Cizcycloalkyl;
Cr-Caalkylcyclohexyl; phenyl; C,-Craalkylphenyl: Cs-Cisbicycloalkyl;
Cg-Cisbicycloalkenyl; Ce-Cstricycloalkyl; Cs-Cyshicycloalkylalkyl; or
GC7-Cyiphenylalkyl;

Gy and G independently of one ancther are C 1-Cyzalkyl; C5-Cyzalkoxyalkyl;
C.-Crgalkanoyl; C4-C edialkylaminoalkyl or Cs-Cocycloalkyl; or

Gy and Gy together are C3-Cialkylene or -oxaalkylene or -azaalkylene ;

Giyy is G4-Cigalkyl; Cy-Croatkoxy; Co-Cyaalkenyl; C;-Cyiphenylaikyl;
Cr-Criphenylalkoxy; Ce-Ci.cycloalkyl; Ce-Cracycloalkoxy; phenoxy or phenyl; or is
Ca-Csoalkyl which is interrupted by -O- and can be substituted by OH;
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Gz is Ci-Crgalkyl; Cz-Cygalkenyl; phenyl; C-Cigalkoxy; C;-Cigalkenyloxy;
Cy-Casalkoxy which is interrupted by O, NH, NG or S and/or is substituted by OH;
cyclohexyloxy; phenoxy; C,-Cialkylphenoxy; C,-Cyiphenylalkoxy;
Ci-Cizalkylamino; phenylamino; tolylamino or naphthylamino;

Gy is C-Cyzalkyl; phenyl; naphthyl or C,-Cy,alkylphenyl;

Giys is Cy-Cyzalkyl, methyiphenyl or phenyl;

Gis is hydrogen aor C-Capalkyl;

Gz is hydrogen, C,-Caoalkyl, C7-Cysphenylaikyl, -C(=0)-Go, -G(=0)-NH-Gyg;

and )

Gig is C1-Cagalkyl; Cz-Cpoalkyl which is interrupted by 1 to 6 oxygen atoms and/or
is substituted by OH, hélogen, NH2, NHGg or NGgGig; C1-Cepalkoxy; phenyl;
GG aphenylalkyl or C,-Caoalkenyl; :

and, ifk=2,

E: and E; are a group of the formula |a;

G is Co-Cysalkylene, C,-Crzalkenylene, xylylene, Ca-Czoalkylene which is
interrupted by O and/or substitutad by OH, or a group of the formula
-CH,CH(OH)CH;0-G2o-OCH,CH{OH)CH,-, -CO-Gy,-CO-, ~CO-NH-G-NH-CO-,
~«(CH);-COO-Gip-O0C-(CH,)y-, in which j is a number from the range from 1t0 3,

: CO-O-CH;
oris y

HO OH

Gao is Co-Crpalkylene; C4-Cspalkylene which is interrupted by O, phenylene, or a
group -phenylene-E-phenylene-, in which E is -O-, -S-, -80 ,-, -CH.-, -CO-, or
-C({CHa)a;

Gy is C2-Cyoalkylene, Co-Cigoxaalkylens, C,-Ciothiaalkylene, Cgs-Ciearylene or
Co-Cealkenylene;

Gz is Cp-Cioalkylene, phenylene, talylene, diphenylenemethane or a group of the

CH,

formula CH,-

CHi, "CH,




and the remaining radicals embrace the meanings indicated if k = 1;

and in which, in formula I,

R is hydrogen; C-Cealkyl or C5-Ciocycloalkyl; or is G-Casalkyl or C:-Cia6ycloalkyl which
is substituted by 1 1o 9 halogen atoms, -R 4, -ORs, -N{Rs)z, =NR5, =0, -CON(Rs),, -CORs,
-COOR;, -OCOR;, -OCON(Rs)z, -CN, -NO;, -SRs,-SORs, -SO,Rs, -P(O){ORs),, 2
morpholinyl, piperidinyl, 2,2,6,6-tetramethylpiperidinyl, piperazinyl or N -methylpiperazinyl
group or by combinations thereof; or is C 5-Cszcycloalkyl or Cy-Caalkyl which is interrupted
by 1 to 6 phenylene, -O-, -NRs-, -CONR;-, -COO-, -OCO-, -CH(Rs)+, -C(Rs);- or -CO- groups
or combinations thereof; or R+ is C;-Casalkenyl; halogen; -SR3, SORs; SO2Rs; -SO,H: or

SO;M;

Ry is Ci-Cualkyl; Cs-Cisalkenyl; Cs-Cyacycloalkyl; C,-Cysphenylalicyl, or'Ce-Cigaryl which is
unsubstituted or substituted by from 1 fo 3 C 4-Caalkyls;

R, is unsubstituted Cq-Crzaryl; or is Ce-Cyzaryl substituted by 1 to 3 halogen atoms,
Ci-Cgalkyl or C4-Cgalkoxy or combinations thereof; C 5-Cizeycloalkyl; unsubstituted
Gr-Cis-phenylalkyi; or is C;-Cisphenylalkyl which is substituted in the phenyl ring by 1 to
3 halogen atoms, G-Cgalkyl, Ci-Cgalkoxy or combinations thereof; or is C »-Cealkeny);

Rs is Ry; hydrogen; C-Cyaalkyl; or a radical of the formula
e GH,
A CHy
HE (1a) N—T
s enan CH, CH,
et in which
T is hydrogen; C,-Caalkyl; Co-Cgalkyl which is substituted by one or more hydroxyl
. e groups or by one or more acyloxy groups; oxyl; hydroxyl; -CH,CN; C;-Cigalkoxy;
Cs-Crzcycloalkoxy; Ca-Cealkenyl; C7-Cophenylatkyl; G-Cophenylalkyl which is
o substituted once, twice or three times in the phenyl ting by C -C,alky!; or is

aliphatic C,-Cealkanoyl;

Rg to Rys, independently of one another, are hydrogen; hydroxyl; -C =N;
Ci-Caoalkyl; C1-Caoalkoxy; Cr-Cagphenylalkyl; C4-Cyzcycloalkyl, C4-Cyzcyclo-
alkoxy; halogen; halo-C-Csalkyl; suifonyl; carboxyl: acylamino; acyloxy;
C1-Crzalkoxycarbonyl; aminocarbonyl; -O-Y; or -O-Z; or Rg and Rg, together
with the phenyl radical, are a cyclic radical which is interrupted by cne or




more oxygen or nitrogen atoms; and Ry, if q is 0, additionally comprises the
meaning -NG1,Gy7, where Gy and Gy7 have the meanings defined above;

M is alkali metal;

p islor2;
g isQort;
andifp=1,

X, Y and Z, independently of one another, are R y; C-Casalkyl substituted by R.; Co-Csealkyl
which is interrupted by ane or more oxygen atoms and is substituted by one or more of
the groups OH and/or R,; C.-Cretycloatkyl substituted by R,; C4-C zcycloalkyl
substituted by -OR,; C4-Caoalkeny! interrupted by one or mare oxygen atoms: or a
radical of one of the formulae -CH{{CHaz)y-R2)-CO-O-(CHz)m-R'z;
-CH{{CHz)n-R2}-CO-(NR)-(CHo)m-R's;

—CH;~CH(OR,)-CH,-0 N=T | —CH,CH(OH)-CH,NR'Y N=T ;
HE ﬁ o
c——o0 ”_ -
—CH,-CH(OR,)-CH,-NR'Y N—T ; | \ ;o G NR
- ——CH——(CH,}, _CH—(CHz),.

-CO~(CHg-Rz; -CO-O-(CHg)y-Ra; -CHy-CH{-O-{CO)-Ra)-R'z; -CO-NR™~(CHz)y-Rz ;
Re and R';, independently of one anather, , if attached to a carbon atorm, are R . and if

e attached to an atom other than carbon, are R ;
n is0to20; and
m is0to 20; and
o if p=2,
N Y and Z, independently of one another, have the same meaning as for p=1; and

X is CxCyoalkylene; -CO-(C,-Cyealkylene)-CO-; -CO-phenylene-CO-;
CO-biphenylene-CO-; CO-O-(Co-Crpalkylene)-0-CO-; -CO-O-phenylene-0-CO-;
-CO-0-biphenylene-0-CO-; -CO-NR'-(C,-Cyzalkylene)-NR-CO-; -CO-
NA'-phenylene-NR'-CO-; -CO-NR"-biphenylene-NR'-CO-: -CHz-CH(OH) -CHz-; -
CHz-CH(OR;) -CH,-; -CH,-CH(QH)-CH;-0-D-0-CH,-CH{OH)-CH.:



Ry

-CH((CHg)aR,)-COO-D-00C-CH{{CHy)sRz)
-CHy-CH{OR,}-CHz-0-D-0-CH,y-CH(OR,)-CH,-;

is G2-Cyealkylene; C4-Csoalkylene which is interrupted by one or more oxygen atoms;
phenylene; biphenylene or phenylene-E-phenylene;

i -O-; -8-; -80y-; -CH,-; -CO-; or -C({CHa),-;

is hydragen; hydroxyl; G -Caoalky!; Cs-Cracycloalky!; C,-Gaoalkoxy; C4-Cyzcycloalkoxy;
Ca-Cizcycloalkyl or C4-Crocycloalkyloxy which is interrupted by one or more oxygen
atoms; Cy-Czaryl; hetera-Cqo-Cyzaryl; -OR,; NHR;; R,; CONR'R™ allyl; C,-Coalkenyl; C,4-
Crzcycloalkenyl; C4-Ciacycloalkenyl which is interrupted by one or more oxygen atoms;
Cy-Cavalkynyl; or Co-Ciacycloalkynyl; or Cy-Czealkyl, Co-Cooalkoxy or C4-Cyacycloalkyl
each of which is substituted by hydroxyl, -NH 2, -NH-C;-Cgalky}, -NH-cyclohexyl, -N{C;-
Caalkyl)., dicyclohexylamino, halogen, G -Cyalkyl, C4-Cxpalkoxy, C.;-'Cmcycloalkyl, Cs-
Giztycloalkoxy, Co-Caealkenyt, C4-Ciacycloalkyl, Ca-Caoalkynyl, Cg-Cyocycloalkynyl, Cg-
Crzaryl, acylamine, acyloxy, sulfonyl, carbaxyl, (meth)acryloxy, (meth)acrylamino,

=-CO0~ N—T ; —CONR' N—T ;

is hydrogen; C1-Capalkyl; C4-Crocycloalkyl; C4-Ciecycloalkyl which is interrupted by one
or more oxygen atoms; Ce-Cyaaryl; hetero-Cs-Crearyl; R;; allyl; C, -Czoalkenyl;
C4-Cyzcycloalkenyl which is uninterrupted or is interrupted by one or more oxygen
atoms; C3-Caealkynyl; or Ce-Cracycloalkynyl; or C1-Cagalkyl or C4-Crooycloalkyl each of
which is substituted by hydroxyl, -NH, -NH-C-Cgalkyl, -NH-cyclohexyl, -N{Ci-Cqalkyl),,
dicyclohexylamino, halogen, C-Casalkyl, C1-Capalkoxy, C4-Ciocycloalkyl, C,-Crzcyclo-
alkoxy, Co-Caalkenyl, Co-Cyacycloalkyl, Cy-Cooalkynyt, Co-Crocycloalkynyl, Co-Ciaryl,
acytamine, acyloxy, sulfonyl, carboxyl, {meth)acryloxy, (meth)acrytamino,

pitiele] N—T ; —CONR N—=T ;

R, is -COR'; -COOR’; -CONR'R"; -CO-CH=CH;; -CO-C{CH,;)=CHg;
R’ and R”, independently of one another, are hydrogen; C -Caoalkyl; Cs-Csoalkyl which is

interrupted by one or more oxygen atoms; C +-Cyzeycloalkyl; Co-Coocycloalkyl which is
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interrupted by ane or more oxygen atoms; C »-Cyalkenyl; C,-Casalkenyl which is interrupted
by one or more oxygen atoms; or are G -Cyaryl; or are G-Cppalkyl or C4-Cyztycloalkyl each
of which substituted by hydroxyl, -NH, -NH-C;-Caalky!, -NH-cyciohexyl, -N(C:-Cgalkyl),,
dicyclohexylamino, halogen, G1-Caoalkyl, C1-Cagalkaxy, C,-Cracycloalkyl, C4-Cyeeycloalkoxy,
Co-Cupatkenyl, C,-Gyzcycloalkyi, Ca-Capalkynyl, Cs-Ciacycioalkynyl, Cs-Crparyl, acyiamine,

acyloxy, sultonyl, carboxyl, (meth)acryloxy, (meth)acrylamino, -C0OO N-T ;

—CONR’ N—T ,

Mixtures which are of particular industrial interest are those of compounds of the
formulae | and Il whose hydroxyl groups para to the triazine ring are etherified or

esterified, i.e. whose radicals G and X are not hydrogen.

Two or more radicals bearing the same designation can have identical or different
meanings. For example, compounds of the formula | can include two or mora greups of the

formula la in which the radicals G can be identical or different,

R, bonds in each case to a carbon, R, to a heteroatom such as O or N, for example,

especially O.
In preferred compounds of the formula Il in the context of the invention:

R, is hydrogen; hydroxyl; C1-Cgalkyl; C4-Cracycloalkyl; Cy-Cyalkoxy; Ce-Ciocycloalkoxy;
phenyl; -OR,; NHR;; R,; CONR'R”; allyl; or is C4-Caoalkyl, C,-Copalkoxy or C4-Ciacycloalkyl
each of which is substituted by hydroxyl, C 1-Canalkyl, C-Cyoalkoxy, acyloxy, carboxyl,
{meth)acryloxy; especially hydrogen; hydroxyl; C 1-Cyzalkyl; Co-Crocycloalkyl; G;-Caoalkoxy;
Ce-Crzcycioalkoxy; phenyl; -OR,; R,; allyl; or C-Capalkyl, Co-Cyalkoxy or cyclohexyl, each of
which is substituted by hydroxyl, C-Cyzalkyl, C1-Craalkoxy, or carboxyl;




Ry is hydrogen; Cy-Caalkyl; C,-Cizoycloalkyl; phenyl; Ry; allyl; or is C-Capalkyl or

C4-Crzcycloalkyl each of which is substituted by hydroxyl, G 1-Caoalkyl, C4-Caoalkoxy, acyloxy,
carboxyl, {meth)acryloxy; especially hydrogen: C 1-Cizalkyl; Ce-Cracycloalkyl; phenyl; Ry; allyl;

or C+-Cyoalkyl or cyclohexyl each of which is substituted by hydroxyl, G -Ciaalkyl,
C4-Czalkoxy or carboxyl; and

R’ and R”, independently of one another, are hydrogen; C -Czgalkyl; Co-Cizcycloalkyl;
Co-Caalkenyl; phenyl; or are C1-Cyoalkyl or cyclohexyl each of which is substituted by

hydroxyl, C+-C1zalkyl, C1-Cizalkoxy or carboxyl.

A substituent halogen is -F, -Cl, -Br or -I; preferably -F or -Cl, especially -Cl,
C,-Cshaloalkyl is alkyt substituted by one or more halogen atoms, for example
chloromethyl, 2-chioroethyl, chloropropyl, chiorobutyl; of particular importance is

trifluoromethyl.

An alkali metal is in general ane of the metals Li, Na, K, Rb, Cs; in particular Li,
Na, K; especially Na.

Alkylphenyl is phenyl substituted by altkyl; C 7Craalkylphenyl comprises, for
example, methylpheny! {tolyl), dimethylphenyl (xyiyl), trimethylphenyl (mesityl),
ethylphenyl, propyiphenyl, butylphenyl, dibutylphenyl, pentylphenyl, hexylphenyl,
heptylphenyl, octylphenyl.

Phenylalkyl is alkyl substituted by phenyl; C7-Ciiphenylalkyl comprises, far
example, benzyl, «-methylbenzyl, a,«-dimsthylbenzyl, phenylethyl, phenylpropyl,
phenylbutyl, phenylpentyl,

Glycidyl is 2,3-epoxyprapyl.

Alky! interrupted by O, N or S and unsubstituted or substituted by OH can in
general, within the context of the scope of meaning set out, contain one or more
of the said heteroatoms, where oxygen, nitrogen and suifur atoms do not occur
adjacently. in general, a heteroatom in the alkyl chain and hydroxyl are not
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vicinal; preferably, a carbon atom of the alkyl chain bonds to not more than 1

oxygen, nitrogen and sulfur atom.

C,-Cyoalkoxy are straight-chain or branched radicals such as methoxy, ethoxy, propoxy,
butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy, isooctyloxy, nonyloxy, undecyloxy,
dodecyloxy, tetradecyloxy or pentadecyloxy, hexadecyloxy, heptadecyloxy, octadecyloxy,

nonadecyloxy or eicosyloxy, for example.

Phenylalkyl is alkyl substituted by phenyl. C+-Cyophenylalkyl comprises, {or example, benzyl,
a-methylbenzyl, o,a-dimethylbenzyl, phenylethyl, phenylpropyl, phenylbutyl, phenylpentyl,
phenylhexyl, phenylheptyl, phenylocty), phenyinonyl, phenyldecyl, phenyldodecyl or
phenyltatradecyl. i

C4-Cracycloalkyl is, for example, cyclobutyl, cyclopentyl, cycloheptyl, cyclooctyl, cyclononyl,
cyclodecyl, cycloundecyl, cyclododecy! and in particular, cyclohexyl.

Suitable examples of C,-Cy,cycloalkyl interrupted by one or more oxygen atoms are
tetrahydrofuranyl, 1-oxa-4-cyclohexyl or 1 +3-dicxa-4-cyclohexyl.

Within the context of the definitions indicated alkenyl comprises, inter alia, vinyl, allyl,
isopropeny|, é-butenyl, 3-butenyl, isobutenyl, n-penta-2,4-dienyi, 3-methyl-but-2-enyl, n-oct-
2-enyl, n-dodec-2-enyl, iso-dodecenyl, n-dodec-2-enyl, n-octadec-4-enyl, R, R’ and R” as
alkenyl are preferably C,-Crealkenyl, especially vinyl or allyl, Ryis preferably C;-Cygalkenyl,
especially allyl.

Cz-Ciealkanoyl is, for example, acetyl, propionyl, acryloyl, methacryloyl or benzoyl.

Cs-Cy.cycloalkenyl is, for example, 2-cyclopenten-1-yl, 2,4-cyciopeﬁtadien-1-yl, 2-cyclo-
hexen-1-yl, 2-cyciohepten-1-yl or 2-cycloocten-1-yl.

Ca-Cracycloalkoxy is, for example, cyclobutyloxy, cyclapentyloxy, cyclohexyloxy,
cycloheptyloxy, cyciooctyloxy, cyclononylaxy, cyclodecyloxy, cycloundecyloxy,
cyclododecyloxy and, in particufar, cyclohexyloxy.




11 -

Arylis in general an aromatic hydrocarton radical, for example phenyl, biphenylyi
or naphthyl. Aralkyl is generally alkyl substituted by aryl; thus C 7-Cyzaralkyl
comprises, for example, benzyl, phenylsthyl, phenylpropyl, phenylbutyl,
phenylpentyl and phenyihexyl; benzyl and «-methylbenzyl are preferred. Alkylaryl
is aryl substituted by alkyl; G,-Cygalkylaryl comprises, inter alia, methylphenyl
{tolyl), dimethylphenyl (xylyl), trimethylphenyl, tetramethylphenyl,
pentamethylphenyi, ethylphenyl, propylpheny! (e.g.cumyt), butyiphenyl (e.g. tert-
butylphenyl), methylbutylphenyl, dibutylphenyl, pentylphenyl, hexylphenyl,
dihexylphenyl, heptylphenyl, actylphenyl, nonylphenyl, decylphenyl,
undecylphenyl, dodecylphenyl, methylnaphthyi, dimethylnaphthyl, ethylnaphthyl,
propylnaphthyl, butyinaphthyl, pentylnaphthyl, hexylnaphthyl, heptylnapﬁthyi,
octylnaphthyl; of these, those of particular importance are, for exampie, tolyl,
xylyl, propyiphenyl and butylphenyl.

Particular examples of C¢-Cyaryl are phenyl, naphthyl and biphenylyl.

il Hetero-Cq-Coaaryl is preferably pyridinyl, pyrimidinyl, triazinyl, pyrrolyl, furanyl, thiophenyl or

.
dune
enes

quinolinyl.

LY
LYY
.« us
o« »

saen

LI The radicals G, Gy, Gs, Gs, Gg, Gs, Gs, G1g, Gr1, Gz, Gia, G, Ry, Rz, R's, Rg, Rs,
) R t0 Rys, Ry, Ry, T, X, Y, Z as alkyl are, in the context of the definitions indicated,
feene branched or unbranched alkyl such as methyl, ethyl, propyl, isopropyl, n-butyl,
et d sec-butyl, Isobutyl, t-butyl, 2-athylbutyl, n-pentyl, isopentyi, 1-methylpentyl, 1,3-di-

methylbutyl, n-hexyl, 1-methylhexyl, n-heptyl, isoheptyl, 1,1 3,3-tetramethylbutyl,
o'l 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl, 1,1 ,3-trimethylhexyl,

1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl, dodecyl,

1,1,3,3,5,5-hexamethylhexyl, tridecyl, tetradecyt, pentadecyl, hexadecyl,
heptadecyl, octadecyl. Gs, Gs, Gs, Rs to Rys R's, Re, G, Ga, Gio, Gi1, Gz, Gig, Gia
and T as alkyl are preferably short-chain, for example C ;-Cgalkyl, especially C;-
C.alkyl such as methyl or butyl.
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Ga, G4, Gs and Rg fo Rys are independently of one another with particular
preference hydrogen, methyl, methexy, ethyl or isopropyl, especially hydrogen or
methyl.

Gy or Giyp as C4-Cedialkylaminoalkyl is alkyl, which is substituted by diatkylamino,
the radical as a whole containing 4 to 16 carbon atoms. Examples thereof are
{CH3):N-CHoCHa; (CaHg):N-CH,CHy-; (CaHy)eN-CH,CHz~; (CaHa)oN-CHaCH,-:
(CsH13)2N-CH2CHa-; (CeH13)oN-CHoCHy-; (CH3)aN-CHACH,CHz-; (C,Hs)N-
CHaCHZCHz-; (CaH7)2aN-CHCHZCHz-; {C4Hg)aN-CHCHZCHy=; (CsHiy)oN-
CHyCH2CH;-; (CeHiz)eN-CHaCH,CH,-

Gg and G, in the conjoint meaning of C s-Csalkylene or -oxaalkylene or -ézaalkylene are,
together with the nitrogen atom to which they are attached, generally a 5- to 8-membered
ring which contains 3 to 8 carbon atoms and may include further nitrogen or oxygen atoms,
excluding directly adjacent nitrogen or oxygen atoms (structures of the hydrazine,
oxylamine or paroxide type). Examples thereof include pyrrolidino, piperidino, piperazino,
marpholino,

G or X, Y andfor Z as unsubstituted or substituted G 5-Crocycloalkyl is, for
example, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodadecyl,
methyleyclohexyl or acetyloxycyclohexyl; preference is given to cyclohexyl and
cyclodedecyl.

Where alkyl radicals carry further constituents or where individual radicals are
alkylene, free valences and also bonds to substituents can start from the same
carbon atom or from different carbon atoms, Preferably, bonds to heteroatoms
start from different carbon atoms .

Thus G, X, Y and Z as substituted C 1-C.alkyl comprise, for example,
hydroxyalkyl, such as 2-hydroxyethyl, 3-hydroxypropyl or 2-hydroxypropyl; alkoxy-
hydroxyalkyl, such as 2-hydroxy-3-methoxypropyl, 2-hydroxy-3-ethoxypropyl,
2-hydroxy-3-butoxypropyl, 2-hydroxy-3-hexoxypropy! ar 2-hydroxy-3-
(2-ethylhexyloxy)-propyl; alkoxycarbonylalkyl, such as methoxycarbonylmethyl,
ethoxycarbonylmethyl, butexycarbonyimethyl, octyloxycarbonylmethyl, 1.
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octytoxycarbonyl-1-methylmethyl, 1-octyloxycarbonyl-1-ethylmethyl or 1-
actyloxycarbonyl-1-hexylmethyl; or alkancyloxyalkyl or alkenoyloxyalkyl, such as
2-(acetyloxy)ethyl, 2-acryloxyethyl or 2-methacryloxyethyl; or, for example, 3-
acryloxy- or 3-methacryloxy-2-hydroxypropyl.

G, X, Y and Z as alkyl which is substituted by OH, alkoxy, phenoxy, -COOG 4,
and/or -OCOG;, comprises, for example, the following meanings:
-CH,CH{OH)CH20-R1q, in which R has one of the definitions indicated above for
alky! or can, for example, be phenyl, acetyl, propionyl, acryloyl or methacryloyl: or
alkyloxycarbonylalkyl; examples of such radicals are -CH ,CH,OCOCH=CHj,,
-CH,CH(OH)CeH,7, -CH;CH(OH)C:2Hzs, -CH.CH(OH)CH,0-n-CgHy7,
-CH:CH(OH)CH,0-C¢Hs, -CHCH(OH)CH;0-CHCH{CH5)-(CHo)a-CH;
-OCH,CH{OH)CH,OCOC{CHy)=CH,, -OCH,CH{OH)CH,OCOCH=CH,.

G, X, Y and Z and also G and G as alkyl interrupted by O and unsubstituted or
substituted by OH can be interrupted by one or more O and substituted by one or
more OH. Preferably, these radicals are interrupted by two or more O, for
example 2-12 oxygen atoms, and unsubstituted or substituted by 1-2 OH. G 4 or
Gy in this definition is preferably of the formula -{CH ;,CHG5-0)-Gg, and G, X, Y
and Z are preferably of one of the formulae -(CH ,CHG5-0)-G g or -CH;-CH(OH)-
CH,-O-(CH.CHG5-0)-Gis, where i is a number from the range 1-16, in particular
from the range 2-12, especially 4-10, G 15 is H or methyl and G g is H, C4-Ciaalkyl,
phenyl or G+-Coalkylphenyl. A typical example of such radicals is
polyoxyethylene, for example that having 4-10 ethyleneoxy units, which at the
chain end carries a free hydroxyl group or is satisfied by alkyl.

Radicals referred to as acylamino or acyloxy, for example R to Rys, are preferably
C»-Cizacylamino or -acyloxy, respectively,

Acyl is -CO-R, in which R is an organic radical containing in most cases 1-11 carbon atoms,
generafly C,-Cyqalkyl, C,-Cyralkenyl, Ce-Cioaryl, C--Gy phenylalkyl or C7-Crialkylphenyl. In

the context of the meéning indicated acylamino is frequently a radical -N(R ,)-CO-Ry'.
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Rs to Rys independently of one ancther are preferably hydrogen; C 1-Caalkyl; C-Caoalkoxy;
halogen. If qis 0, Ry; in the preferred meaning comprises additionally hydroxyl, and R 4z in

the preferred meaning comprises additionally QY.

Ry and Gg independently of one another are preferably hydrogen, C 1-Casalkyl,
Cs-Cizcycloalkyl or G;-Csphenylalkyl, for example H, butyl, pentyl, hexyl, heptyl,
octyl, cyclohexyt, benzyl, 1-phenylethyl or a radical of the formula

CH,
@—F (cumyl).
CH

3

f not hydrogen, Ry and Gg are preferably in position 5 (para to OH and ortho to OG or OX).
Compounds of particular importance are those in which R ; and G are hydrogen, C,-Cipalkyl
or G;-Cysphenylalkyl. With particular preference R ; and Gg are each H.

Compounds of the formuta Il in the novel mixtures are, for example, those of the formulae

-

o X
H1
OH
NZ N
\I
- SR
Y0 o-z

and in particular
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OH

in which
Ry, X, Y, Z, and p have the meanings indicated for formula I1.

If the novel mixture comprises a compound of the formula | in which G ¢ is not hydrogen,

then E, and E; are in most cases of the formula la.

If the novel mixture comprises a compound of the formula If in which R 4 is not hydrogen,
then Re-Ris are in most cases hydrogen, C;-Copalkyl, Ci-Caoalkoxy or halogen.

Novel mixtures in which in the compounds of the formula | G ¢ is H, and in the compounds of
the formula il R, is not H and also those in which in the compounds of the formula 1 G 5 is
not H, and in the compounds of the formula Il R  is H, are in each case of special industrial

interest,

If in the compound of the formula | in the novel mixture one of the radicals E yand E» is of
the formula la and the other is of the formula Ib, then the compound of the formula H is
preferably not one of the formulae
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O C—C3Hy

particular preference is given in this case to a compound of the formula Il in which R 1 is not

hydrogen and/or p is 2.

It in the compounds of the formula | in the novel mixture both radicals E ; and E; are of the

formula la, then the compound of the formula H is preferably not of the formula

OH
vesd®” OH
e H-0

. N N

H=0 O

Particular preference is given in this case to a compound of the formula Il in which R 1 is not
hydrogen and/or in which X is not hydrogen and none of the radicals R 4 to Ria is hydroxyl.

. Of especial interast are novel mixtures in which in formula | both radicals E 1and E; are
either of the formula la or of the formula ib, in particular both of the formula {a, and in which
in the formula |l none of the radicals R to Rya is hydroxyl, and those in which in formula |
one of the radicals E, and E; is of the formuta la and the other is of the formula lb, or both
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are of the formula Ib and in which, in the formula 11, qis 0 and one of the radicals R (, to Ry3

is in position 2 relative to the triazine ring and is hydroxyl,
k is preferably 1.

Where compounds of the formula | include a radical of the formufa |a, then the substituents
G3-Gs therein are preferably in positions 2,4,6 relative to the triazine ring, in accordance with

the formula

Of particular interest for use in the novel mixtures are those compounds of the
formula | in which k is 1, G, G, and Gs, independently of one another, are
hydrogen or methyl, G is hydrogen and G is C4-Cygalkyl or 3-(C5-Cygalkoxy)-
2-hydroxyprapyl. Where two or more radicals G are present, they are preferably

identical,

Where Ry and R . together with the phenyl radical form a cyclic radical, this radical is, for
example, 3,4-dimethylenedioxyphenyl.

R is freguently hydrogen; a radical substituted by R is in this case an unsubstituted radical.

Of particular importance is a novel mixture comprising instead of the compound
of the formula | a compound of the formula I’

— E =

/J\\ | )
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and in which in formula I'kis 1 or 2; and, ifk =1,

E1 and E;, independently of one another, are a group of the formula la or I'

G,
(la} \@’G4

OH
(")
0G

and

Giis hydrogen or C,-Cygalky!; or is C-Cygalkyl which is substituted by OH,
Ci-C18-alkoxy, allyloxy, halogen, =0, -COOH, -COOG , -CONH,, -CONHG,
-CON(G)(Gio), -NHz, -NHGy, =NGg, -N{Gg)(Gio), -NHCOG4, -CN, -OCOG,,
phenoxy and/or C-Cgalkyl-, Gi-Cyealkoxy- or halo-substituted phenoxy; or G is
Cs-Csoalkyl which is interrupted by -O- and can be substituted byOH; orGis C 5
Csalkenyl; glycidyl; Cs-Cicycloatkyl; Cs-Cizcycloalkyl substituted by OH,
Ci-Caalkyl or -OCOG;; C;-Cyphenylalkyl which is unsubstituted or substituted by
OH, Cl, C-C+salkoxy or C1-Cgalkyl; -CO-Giys or -$0,-Gg;

Gs, Ga and Gs, independently of one ancther, are H, G 1-C1aalkyl; Co-Cealkenyl;
C1-Crealkoxy; Cs-Cizcycloalkoxy; Ca-Cisalkenoxy; halogen; -C=N; Cy-Cyhaloalkyl;
Gr-Cuiphenylalkyi; COOG,; CONH,; CONHGy; CONGsGg: sulfo; Cz-Cizacylamino;
QCOG1; phenyloxy; or phenyloxy, G ,-Gizalkyl or C-Ciaalkoxy which is
substituted by C,-Cysalkyl, C,-Cgalkoxy or halogen;

G embraces the meanings set out above for R 4 in formula il;

Gg Is C-Cysalkyl; C,-Ciaalkenyl; Cs-Cspalkyl which is interrupted by O, NH, NG, or
S and/or is substituted by OH; G,-C,alkyl which is substitutad by -P(O)(OG 14),
-N{Gg}{Girg) or -OCOG;, andfor OH; glycidyl; cyclohexyl: phenyl; C-C1.alkylphenyl
or C7-Cyyphenylalkyl;
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G and G, independently of one another, are C,-Cizalkyl; Co-Croalkoxyalkyl;
Co-Cigalkanoyl; C.-Cedialkylaminoalkyl or Cs-Cy.cycloalkyl; or

Gj and G, together are C5-Cgalkylene or -oxaalkylene or -azaalkylene ;

G”' is C1-Cisalkyl; Co-Cealkenyi or phenyl; or is Cs-Csealkyl which is interrupted by
-O- and can be substituted by OH;

Gz is Ci-Caalkyl; Co-Ciealkenyl; phenyl; C-Cipalkoxy; Ca-Cigalkenyloxy;
Ca-Cspalkoxy which is interrupted by ©, NH, NG or S and/or is substituted by OH;
cyclohexyloxy; phenoxy; C;-Caalkylphenoxy; C.-Ciphenylalkoxy;
C,-C+zalkylamine; phenylamino; tolylamino or naphthylaming;

Gz is Ci-Craalkyl; phenyl; naphthyl or C-Ciqalkylphenyl;

Giy4 is Ci-Croalkyl, methylphenyl or phenyl;

and, ifk =2,

E:1 and E; are a group of the formula la;

G is C-Cygalkylene, C4-Cyzalkenylene, xylylene, Ca-Caalkylene which is
interrupted by O andfor substituted by OH, or a group of one of the formulae
-CH>CH(OH)CHo0-Giap-OCHCH({OH)CH;-, -CO-Gi-CO-, -CO-NH-Ge-NH-CC-,
-(CHa);-CO0-G23-00C-{CH,)-, in which j is a number from the range from 1 to 3,

, CO-0-CH;
oris ]

HO OH

G I8 Cx-Cyoalkylene; C.-Csoalkylene which is interrupted by O, phenylene, or a

group -phenylene-E-phenylene-, in which E is -O-, -S-, -80;-, -CHy-, -CO-, or

-C(CHy)z-;

Gy is C»-Cyoalkylene, C»-Cisoxaalkylene, Co-Ciothiaalkylene, Cs-Ciearylene or

C,-Cealkenylene;

Gz is C-Croalkylene, phenylene, tolylene, diphenylenemethane or a group of the
CH,

formula CHy ;

CH, "CH,

Ggs is Ca-Croalkylene or Cs-Copalkylene which is interrupted by O;
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and the remaining radicals embrace the meanings indicated fork = 1;

and in which, in formula il

Ry  is hydrogen; C,-Cpalkyl or Cs-Cyooycloalkyl; or is C-Czsalkyl or Cs-Cyacycloalkyl which

is substituted by 1 to 9 halogen atoms, -R 4, -ORs, -N(Rs)z, =NRs, =0, -CON(Rs),, -COR;,

-COORs, -OCORs, -OCON(Rs),, -CN, -NO,, -SRs,-SORs, -SO4Rs, -P{O)(ORs):, a

morpholinyl, piperidinyl, 2,2,6,6-tetramethylpiperidinyl, piperazinyl- or N -methylpiperazinyl

group or by combinations thereof; or is C s-Ci2cycloalkyl or C1-Casalkyl which is interrupted
by 1 to 6 phenylene, -O-, -NRs-, -CONRs-, -COO-, -0CO-, -CH(R)-, -C(Rs).- or -CO- groups
or combinations thereof; or R, is Co-Caialkenyl; halogen; -SHa, SOR,; SO.R;; -S03H; or

SO:M;

Rs is Ci-Caalkyl; Ca-Cisalkenyl; Cs-Crocycloalkyl; Co-Cisphenylalkyl, or Ce-Crearyl which is
unsubstituted or substituted by from 1 to 3 C ;-C.alkyls;

Ry s unsubstituted C¢-Cyaryl; or is Ce-Craryl substituted by 1 to 3 halogen atoms,
C1-Cealkyl or Cy-Cgalkoxy or combinations thereof; C-Cypcycloalky!; unsubstituted
C;-Cysphenylalkyl; or is C;-Cisphenyl alkyl which is substituted in the phenyl ring by 1 to
3 halogen atoms, C,-Cgalkyl, C,-Cgalkoxy or combinations thereof; or is C2-Cgalkenyl;

Rs is Ry; hydrogen, C1-Cpalkyl; or a radical of the formula

i Toom,

(1a) N—T

ey A

O in which

RIS T is hydrogen; C4-Cealkyl; C,-Csalkyl which is substituted by one or more hydroxyl

groups or by one or more acyloxy groups; oxyl; hydroxyl; -CH,CN: Cy-Cisalkoxy;
Uit Cs-Cizcycloalkoxy; Cs-Cealkenyl; CrCgphenylalkyl; C7-Cgphenylalkyl which is
substituted once, twice or three times in the phenyl ring by C 1-Caalkyl; or is
aliphatic C,-Cgalkanoyl;
Rs to Rys, independently of one another, are hydrogen; hydroxyl; -C =N;
Ci-Caoalkyl; Ci-Caoalkoxy; C7-Caophenylalkyl; C,-Cyocycloalkyl; Cs-Cizcyclo-
alkoxy; halogen; halo-C-Csalkyl; sulfony; carboxy; acylamino; acyloxy;
C1-Crzalkoxycarbonyl; aminocarbonyl; -O-Y; or -O-Z: or Rg and Ra, together
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with the pheny! radical, are a cyclic radical which is interrupted by one or
more oxygen or nitrogen atoms;
M s alkali metal;

p istor2;
q isQorft;
andifp=1,

X, Y and Z, independently of one another, are R ; Ci-Caaalkyl substituted by R,; Co-Csoalkyl
which is interrupted by one or more oxygen atoms and is substituted by one or mare of
the groups OH and/or R, C4-Cizcycloalkyl substituted by R,; C4-Cyacycloalkyl
substituted by -OR,; C4-Caxealkenyl interrupted by one or more oxygen atoms: or a
radical of one of the farmulae -CH(({CHa)y-Ra)-CO-O-{CHy)m-R'z: '
-CH({CH)o-R,)-CO-(NR')-{CHo)m-R";

—CH;~CH(OR,)-CH,-Q N=T | —CH,-CH(OH)-CH,-NR'Y N—T ;
1
it —CH,-CH(OR,)-CH,NR'Y N=T ; ;G NR
et TCHTCH),  —CH—(CH,)
e “CO-(CH;)1-Rz; -CO-0-(CHa)a-Ry; -CHy-CH{-0-(CO)-R,)-R's; -CO-NR™-(CH,)-Rz :
v Reand R, independently of one another, if attached to a carbon atom, are R . and, if
attached to an atorn other than carbon, are R ”
ad-L n is0to20; and

m is 0 to 20; and,

et if p=2,

“eeeet Y and Z, independently of one another, have the same meaning as for p=1; and

. . X s Co-Croalkylens; -CO-(Co-Crealkylene)-CO-; -CO-phenylene-CO-;

il CO-biphenylene-CO-; CC-O-(Cx-Cyzalkylene)-O-CO-; -CO-O-phenylene-0-CO-:

-CO-Q-biphenylene-0-CO-; -CO-NR'-(C5-C.alkylene)-NR'-CO-; -CO-
NR'-phenylene-NR-CO-; -CO-NR*-biphenylene-NR'-CO-; -GH-CH(OH) -CH.-; -
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CH;-CH(OR;) -CH,-; -CHz-CH(OH)-CH,-0-D-0-CH,-CH(QOH)-CHy;
-CH,-CH{OR,)-CH-0-D-0-CHz-CH(OR,)-GH,~;

D is C-Cyealkylene; Cy-Cyoalkylene which is interrupted by one or more oxygen atoms;
phenylene; biphenylene or phenylene-E-phenylene:

E i8-0- -8+ -80;-; -CHz-; -CO-; of -C(CH3)o;

Ry is hydrogen; hydroxyl; C+-Caoalkyl; C4-CiaCycloalkyl; Cy-Caoalkoxy; G4-Cizcycloalkoxy;
C4-C1zcyciéalkyl or C4-Ci,cycloalkyloxy which is interrupted by one or more oxygen
atoms; Ce-Ciearyl; hetero-C,-Crearyl; -OR,; NHR,; R,; CONR'R™; allyl; Co-Cpealkenyl; Cy-
Cizcycloalkenyl; C,-Cracycloalkenyl which is interrupted by one of more oxygen atoms;
Cy-Capalkynyl; or Ce-Cyocycloalkynyl;

Ry is hydrogen; C-Cagalkyl; Co-Cipcycloalkyl; C4-Cazcycloalkyl which is interrupted by one
or more oxygen atoms; Cq-Craryl; hetero-Cy-Ciaaryl; Ry; allyl; C, -Céoa|kenyl;
C4-Cizcycloalkenyl which is uninterrupted or is interrupted by one or more oxygen
atomns; Ca-Caalkynyl; or Cg-Ciscycloalkynyl;

R. is -COR'; -COOR'; -CONR'R"; -CO-CH=CHj; -CO-C{CHa)=CH.;

R’ and R”, independently of one another, are hydrogen; C 1-Caoalkyl; Co-Csoalicyl which is

interrupted by one or more oxygen atoms; C ,-Cyzcycioalkyl; C-Cracycloalkyl which is

interrupted by one or more oxygen atoms; C 2-Caoalkenyl; Co-Caralkenyl which is interrupted
by one or more oxygen atoms; or are Cg-Ciaaryl,

The novei mixtures preferably contain from 0.2 to 5 parts by weight, for example
from 0.2 to 1 part by weight and, in particular, from 0.3 to 3 parts by weight of a
compound of the formula Il per part by weight of a compound of the formula |.

Preference is likewise given to a mixture in which in the compound of the formula |
G, if k =1, is hydrogen, C +-Cygalkyl, allyl, glycidy! or benzyl; or is C-Cyalkyl
which is substituted by OH, C,-Cysalkoxy, Cs-Cyacycloalkoxy, phenoxy, -COOG,
-CONHGs, -CON{Gg)(G1g) and/or -OCOG ; or Giis -(CH.CHG5-0)-G g or
-CH,-CH(OH)-CH,-O-(CH,CHGi15-0)-Gis where i is a number from the range
1-12;

G, ifk =2, is C,-Cyealkylene, C4-Cy.alkenylane, xylylene, or is C3-Copalkylene
interrupted by O and/or substituted by OH;

(s, G4 and Gg, independently of one another, are H, C 1-Cyoalkyl, Co-Cealkenyl,
C1-Crealkoxy, Cl, F; and a radical G in formula 1 additionally comprises NG 1¢G+;
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Gg is hydrogen, C-Caalkyl, Cs-Ciecycloalkyl or C,-Cisphenylalkyl;

Gg is C-Craalkyl; Ca-Crgalkenyl; C3-Cyalkyl which is interrupted by O and/or

substituted by OH; Cs-Cyscycloalkyl; Cy-Calkylcyclohexyl; or is Ci-C,alkyl

substituted by -P{O){(OG.)z;

Gy and Giq, independently of one another, are C ;-Cgalkyl or cyclohexyl: o

Gy and G together are pentamethylene or 3-oxapentamethylene;

G is Cy-Cealkyl, C-Csalkenyl, cyclohexyl or phenyl; or is Ca-Cyalkyl which is

interrupted by -O- and can be substituted by OH; and

Giais Cy-Caalkyl;

G5 is H or methyl;

Gig is hydrogen;

Gy is hydrogen, C-Gogalkyl, CO-Gys;

Gig is H, C4-Cypalkyl, phenyl or C+-Cyoalkylphenyl; and

Girg is Cy-Caalkyl; Co-Casalkenyl, Ci-Caoalkoxy or Co-Caoalkyl which is interrupted by Q;

and in which in the compound of the formula II

R:  is hydrogen; C-Casalkyl, Cs-Cyzcycloalkyl or C7-Cqsphenylalkyi;

R to R45, independently of one another, are H, C 1-Crealkyl, Co-Cgalkenyl, CI, F,

OY or OZ;

p is1;and

q isOorft;

X, Y and Z, independently of ane another, are R y» C1-Cosalkyl which is substituted by R,;
G2 Csoalkyl which is interrupted by one or more oxygen atoms and substituted by one or
mare of the groups OH and/or R ; or are a radical of one of the formulae
~CH{(CHz)r-Rz)-CO-O-(CHz)m-R'z; -CH((CHz)n-Ra)-CO-NR)-(CHy)n-R':;
-CO-{CHz)n-Rs; -CO-O-(CHa)r-Rz; -CH2-CH(-O-{CO)-Ry)-R'z; -CO-NR'-(CHg},-Rz;

Rzand R';, independently of one another, if attached to a carbon atom, are R ; and, if
attached to an atom other than carbon, are R ;

n is0to 20; and

m is 0to 20; and

R« is hydrogen; hydroxyt; C-Caalkyl; C4-Cracycloalkyl; Ci-Capalkoxy; Ce-C1ocycloalkoxy;
phenyl; -OR,; NHR;; R;; allyl; or G,-Caalkyl, Ca-Cyalkoxy or C,-Cyacycloalkyl, each of
which is substituted by hydroxyl, Cy-Cgalkyl, Cy-Ceoalkoxy, acyloxy, carboxyl, or
(meth)acryloxy;
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R, is hydrogen; Cy-Cyalkyl; C,-Cracycloalkyl; phenyl; Ry; allyl; or Ci-Caoalkyl or
C.-Cocycloalkyl, each of which is substituted by hydroxyl, C 1-Cazoalkyl, C1-Cpalkoxy,
acyloxy, carboxyl or (meth)acryloxy;

R. is -COR’; -COOR'; -CONR'R"; -CO-CH=CHj; -CO-C(CHa)=CH.;

R’ and R”, independently of one another, are hydrogen: C 1+-Caoalkyl; C,-Cosalkyl which is

interrupted by oxygen; C4-Ciacycloalkyl; C2-Cialkenyl; phenyl; or are C-Capalkyl or

cyclohexyl each of which is substituted by hydroxyl, C +-Calkyl, C+-Crzalkoxy or carboxyl.

Particular preference is given to a mixture in which in the compound of the

formula |

kis1;

G is hydrogen; C-Csalkyl; Ci-Cyoalkyl substituted by OH, C,-C.Balkoxy,"

Cs-Czcycioalkoxy, -CO0Gs, -CON(Gg)(Gio}, phenoxy and/or -OCOG 1; glycidyl or

benzyl; or G is -(CH,CHG15-0)-Giya OF -CH2-CH{OHR)-CH;-0-{CH.CHG5-0);-Giyg,

where i is a number in the range 2-12;

Gz is C1-Ciealkyl; Ca-Cyzalkenyl; C4-Caoalkyl which is interrupted by O and/or

substituted by OH; Cs-C.cycloalkyl; Ci-Cqalkylcyclohexyl: or C+-Cialkyl which is

substituted by -P{O)(OG 4)2;

G and Gy are C4-Cgalkyl;

Gi1 s Cy-Caalkyl, cyclohaxyl or Cy-Caalkenyl; or is C3-Capalkyl which is interrupted

by -O- and can be substituted by OH;

G4 is Cy-Cialkyl;

Gis is hydrogen; and

Gigis H, Cy-Cypalkyl, phenyl or C7-Cioalkylphenyl;

and in which in the compound of the formula Il

Rs to Rys, independently of one another, are H, G 1-Cizalkyl, Cl and Ry, Rys and

Rz if q is 0, additionally embrace OH and OY;

p ist;

X and Y, independently of one another, are R y Ca-Cialkyl which is substituted by R,
Cy-Caealkyl which is interrupted by one or more oxygen atoms and substituted by one or
more of the groups OH and/or R,;

Ry is hydroxyl; C4-Caalkyl; Ce-Cizcycloalkyl; Cy-Capalkoxy; Ce-Ciacycloalkoxy; phenyl; -OR,;

Rz allyl; or is Cy-Cyalkyl, Co-Capalkoxy or cyclohexyl each of which is substituted by

hydroxyl, Cy-Ci.alkyl, C1-Cy,alkoxy or carboxyl;
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Ry is hydregen; C,-Calkyl; Ce-Cizcycloalkyl; phenyl; R,; allyl; or C4-Canalkyl or cyclohexyl
each of which is substituted by hydroxyl, G 1-Craalkyl, Ci-Craalkoxy or carboxyl;

R: is -COR'; -COOR’; -CONR'R"; -CO-CH=CH,; -CO-C{CH3)=CH;;

R’ and R”, independently of one another, are hydrogen; C -Copalkyl; C4-Canalkyl which is

interrupted by oxygen; C4-Cizeycloalkyt: or are C2-Caoalkyl or cyclohexyl each of which is

substituted by hydroxyl, C+-Cyaalkyl, Ci-Czalkexy or carboxyi;

especially to a mixture in which in the compound of the formula |

k is1;

Gs, Gs and Gs, independently of one another, are H, CI, C +-Csalkyl, allyt or

Ci-Caalkoxy, especially H or methyl;

G is hydrogen;

G is Ci-Cgalkyl or benzyl; or is C2-Cealkyl which is substituted by OH,

Cy-Crgalkoxy, phenoxy, -COOG, and/or -0COG,;

Gg is C1-Cgalkyl or C3-Caalkenyl; and

Giyy is Cy-Cyalkyl or Co-Caalkenyl;

and in which in the compound of the formula Il

Rs to Rys, independently of one another, are H, C +-Cqalkyl and Cl and Ry, Ry, and

R13-

if q is 0, additionally embrace OH and oY,

p is1;

X and Y, independently of one another, are R y: Gz-Craalkyl which is substituted by R ;
Ca-Caealkyl which is interrupted by one or mare Oxygen atoms and substituted by one or
more of the groups OH and/or R

Rx s hydroxyt; Cy-Cagalkyl; cyclohexyl; C1-Caalkoxy; cyclohexyloxy; -OR,; NHR;; R; allyl;

R, is hydrogen; G;-Cypalkyl; cyclohexyl;

R. is-COR’, -COOR'; -CONR'R"; -CO-CH=CH;; -CO-C(CH,)=CHy;

R’ and R”, independently of one another, are hydrogen; C 1-Caalkyl: C4-Cooalkyl which is

interrupted by oxygen; cyclohexyl.

Also of very special importance are mixtures in which in the compound of the formula |
kis1;

Ga, G4 and Gs, independently of one another, are H, Cl, C1-Cqalkyl, allyl or
GCi-Cialkoxy;
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Gg is hydrogen;

G is C,-Crg-alkyl or benzyl; or is Ca-Cealkyl substituted by OH, C-Cigalkoxy,

phenoxy, -COOGy and/er -OCOG;;

G is Cs-Calkyl or C,-Cqalkenyl; and

Giy is Cy-Caalky! or Ca-Cyalkenyl;

and in which in the compound of the formufa i

Rs to Ris are H;

qis1;

pisi;

X and Y, independently of one another, are R ,; C,-Cypalkyl which is substituted by Ry
Ca-Caoalkyl which is interrupted by one or more oxygen atoms and substituted by one or
more of the groups CH and/or R, ’

R« is hydroxyl; Ci-Casalkoxy; cyclohexyloxy; -OR; R,; allyl;

Ry s hydrogen; C,-Cxalkyt; cyclohexyl;

R. is-COR’; -COOR’; .

R’ is hydrogen; C-Cyalkyl; C4-Capalkyl which is interrupted by oxygen; cyclohexyl or

Ci-Cialkylcyclohexyl.

The compounds of the formula | are to a large extent known; examples of known
compounds include 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-
octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2,4-dihydroxyphenyl)-4,6-
bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyloxyphenyl)-6-(2,4-dimethyl-
phenyl}-1,3,5-triazine, 2-(2-hydroxy-4-octyl0xyphenyl)-4,6-bis(4-methylphenyl)-1 ,3,5-triazine,
2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)—1 \3,5-triazine, 2-(2-hydroxy-
4-trtdecyloxyphenyl)—4,6—bis(2,4-dimethylphenyl)-1 ,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-
3-butyloxypropyloxy)phenyI!-4,6-bis(2,'4-dime1hylphenyl)-1 ,3,5-triazine, 2-[2-hydroxy-
4—(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4—dimethylphenyl)-1 ,3,5-triazine,
2-[4-(dodecyloxy/lridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-dimethyl-
phenyl)-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-hexyloxy)phenyI-4,6-diphenyI-1 ,3,5-triazine,
2-(2-hydroxy~4-methoxyphenyI)-4,6-diphenyl-1 ,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3-butoxy-
2-hydroxyprepoxy)phenyl]-1,3,6-triazine, 2-(2-hydroxyphenyl)-4-(4—methoxyphenyl)~6-
phenyl-1,3,5-triazine.
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Compounds of the formula Il are known from the publications mentioned at the outset, in
particular from GB-A-2 297 091 and W0-96-28 431. Examples of known compounds
include those indicated fater on below, and also the compounds of Examples 1-24 of WO-
96-28 431,

The preparation of the compounds of the formula { and 1l can take place, for
example, in accordance with or in analegy to ene of the methods indicated in
EP-A-434 608 or in the publication by H. Brunetti and C.E. Lithi, Helv. Chim. Acta
55, 1566 (1972), by Friedel-Crafts addition of halotriazines onto corresponding
phenols. This can be followed by a further reaction, by known methods, to give
compounds of the formula | or H in which G or X and, if appropriate, Y and Z are
not hydrogen; such reactions and processes are described, for example;lin
EP-A-434 608, page 15, line 11 to page 17, line 1.

Further preparation processes, especially for compounds of the formula Il, are
given in WO-96-28 431 on pages 9-13.

Preparation Examples for compounds of the formula ll: Abbreviations used

'H-NMR proton nuclear magnetic rescnance; unless ctherwise
stated: 300 MHz, CDCl, -
Ethyl-Cellosolve ethylene glycol mono ethyl ether
m.p. melting point or meiting range

. en
sene

s ss
e 0

Example A1: 9.9g (0.02 mal) of the compound A of the formula
CH

e
" seen
.

aane
o wow
LTI

SN CH

NT SN

{Comp. A, preparation see W0O-96-28431)
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and 3 g (0.022 mol) of potassium carbonate are suspended in 50 ml of ethyl -Cellosolve.
The suspenson is heated to 110°C, and 3.6 (0.022 mol) of 1-bromohexane are added
dropwise. The mixture is stirred at 110°C for 21 hours. On coaling, a product is precipitated,
The mixture is filtered and the filter residue is washed with water, 10 give a product of the

formula

0 NN TN

CH

Example A2: 8,5 g (0.0172 mol) of the compound A (see Example A1), 3.4 g (0.025 mol) of

(Compound A1)

m.p.: 176-178°C

butyl glycidyl ether and 0.5 g (0.0014 mol) of ethyltriphenylphosphonium bromide are

R suspended in 200 ml of xylene. The mixture is heated under reflux for 17 hours. The xylene
3T is evaporated off and the residue is recrystallized, to give 6.5 g of the compound A2 of the
formula
E.‘": O/Y\O/\/\
OH
SN CH
(AZ) N ~ N

m.p.. 156-158°C
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Example A3: 3.4 g (0.019 mol) of 2-(2,4-dihydroxyphenyi)-4,6-bis(4-biphenylyl)-1,3,5-
triazine (compound A}, 2.6 g (0.019 mol) of potassium carbonate and 6.1 g (0.021 mol) of
octyl 2-bromopentanoate (octyl isomer mix) are suspended in 100 mi of ethyl methyl ketone.
The mixture is stirred overnight at 100°C and then filtered and the filtrate is concentrated.

Chromatography over silica gel gives 6.3 g of a waxlike product of the formula

H,C—(CH,),
o ~.CH O0—CH,
T( Isomix
0
OH
N™ N
I s
SRS
(Compound A3); 'H-NMR spectrum agrees with the formula.
s un Elemental analysis for C,sHaNaO,:
Cc H N
ot caleulated: 78.27 671 595
found: 79.25 718 518
Examples A4-A15: Further compounds of the formula 1l are obtained in accordance with the
. . methods set out in Examples A1, A2 or A3 using appropriate analogous bromoalkanes,
e glycidyl compounds or a-brominated carboxylic esters instead of 1-bromohexane, butyl

glycidyl ether or octyl 2-bromapentanoate. Structure, characterization and preparation
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method are compiled in the following table. Radicals labelled with n as prefix or suffix are
straight-chain; (i) denotes a mixture of different atkyl isomers of the same molecular weight.

JR
0

CH

NT SN

Table A4: Compounds of the formula ] | N7 I

No. |R Preparation| m.p./°C | Character-
ace. to Ex. ization
A4 A2 156-162 | 'H-NMR
OH
CH—CH-CH—0
A5 | CH{n-CsH,)-COO-C.H; A3 168-171 | 'H-NMR
A6 OH A2 H-NMR

CH,CH- CH;{(OCH,CH,); 0-C,Hq(n)

A7 OH A2 107-110 | 'H-NMR

|
CH, CH-CH; (OCH,CH,);-OCH,

AB | CH,CH(C;H5)-CyHs(n) Al 63-70 'H-NMR

A9 | CH,COO0-CoHi{i) A3 140-142 | 'H-NMR
1

A10 o o Oxan A2 156-158 | 'H-NMR

n
CH, CH-CHOC—C——C,H

yH2y+1
in which x, y and z are each from

therange 1-6andx+y+z=8
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a
OH
N™ N
Table A4: (continued} Compounds of the formula L :
ARG
No. |R Preparation m.p./°C | Character-
acc. to Ex. ization
T
At CH CH e, A2 142-143 H-‘NMR
CH, GH-GH;- OGH;GH- (CH,),
A12 | CH{n-CeH;5)-COO-C;Hs A3 157-159 | "H-NMR
A13 | CH{CH,)-COO-CHs A3 177-178 | "H-NMR
A14 | CH{CHZ)-COO-CgH17(i} A3 60-70 | H-NMR
A15 | CH(n-CHg)-COO-CH, A3 182-183 | 'H-NMR
A16 cH, A2 105 'H-NMR
cIJH CH,
CH,'CH-CH;—0 N—CH,
CH,
e CH,
ey A17 | CH{n-CsH,)-COO-CoHs A3 168-171 | 'H-NMR

Example A18: 30 g (48 mmol) of the compound A17 are stirred at 100°C for 2 h together
with 3.4 g (60 mmol) of finely powdered KOH in 300 ml of ethyl-Cellosolve. Then 100 ml of
acetic acid are added and the product precipitates. The precipitate is filtered off and
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recrystallized from ethyl-Cellosolve, to give the free acid (m.p. 196-198°C) of the formula

\/YLOH

o]

OH

Example A19: 20 g (34 mmol) of the acid from Example A18 are suspended in 200 ml of
tolrueﬁe and then 11.9 g (100 mmol) of thiony! chloride are added. Following the addition of
a few drops of dimethylformamide, the reaction mixture is held at refiux temperature for 2 h
and the solvent is evapoerated off, to give the compound 2,4-bis(4-phenylphenyl)-
6-(2-hydroxy-4-[1-chlorocarbonyl]-butyloxyphenyl)-1,3,5-triazine. To this crude product there
are added 50 ml of dichloromethane, whereupon a clear solution is formed. Then 3.2 g

(100 mmol) of methanol and 10.1 g (100 mmol) of triethylamine are added, and the mixture
is allowed to stand at room temperature for 5 h. The rea'ct'icvah>mixture is concentrated by
evaporation and the product is chromatographed over silica gel, to give the compound of

the formula

CH

sadihas

of m.p. 177-180°C.
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Examples A20-A30: Further compounds of the formula 1l are obtained in accordance with
Example A19 by esterifying the free acid. Structure, characterization and preparation
method are compited in the following table. Radicals labelled with n as prefix or suffix are

straight-chain; (i) denotes a mixture of different alkyl isomers of the same molecular weight.

4
o SH O R
-0

OH

Table A20: Compounds of the formula

No. |A R m.p.°C | Characterization

A20 | n-propyl | methylcyclohexy! 174-179 | 'H-NMR

A21 | n-propyl | CHaCH{CzHs)-CatHs "H-NMR

A22 | n-propyl | CHZCH{CH;)-C2Hs TH-NMR

A23 [ n-propyl | CH{CH,)-CH2-CH(CHa)-CH, | 85-97 "H-NMR

A24 | n-propyl | CHx-C(CH,)s 143-145 | "H-NMR

A25 | n-propyl | CH»CH,-CH(CH,)-CH; 152-154 | "H-NMR

A26 | npropyl | n-CsHpy TH-NMR

A27 | n-propyl | n-CsHys 78-82 "H-NMR

A28 | ethyl ethyl 165-167 | 'H-NMR

A29 [n-butyl | CeHr{i) wax H-NMR:
5 =13.52 ppm (s, TH)
5= 8.61ppm (s, 4H)
5= 6.59 ppm (d, 1H)

A30 | ethyl CeHir (i) wax 'H-NMR:
4 =13.54 ppm (s, 1H)
8= 8.61ppm (s, 4H)
5= 6.65ppm (d, 1H)
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The novel mixtures can be obtained from the individual compounds of the
formulae | and It by methods known in the art, for example by mixing, conjoint
milling or cocrystallization. Mixing by incorporation of the compounds of the
formulae | and |l into the substrate to be stabilized is also possible; in this case
the individual compounds can be incorporated simultaneously or in succession,

for example by coextrusion.

The novel mixture comprising compounds of the formulae | and 1t can be used as
a stabilizer for organic materials against damage by light, oxygen or heat. The
novel compounds are especially suitable as light stabilizers (UV absarbers).

Particular advantages of the novel mixture are, inter alia, the outstanding
resistance of the stabilized material to the influences of weathering and light, and
the outstanding photostability of the incorporated stabilizer mixture. Also worthy

of mention is the excellent substrate compatibility of the novel mixture.

The materials to be stabilized can, for example, be oils, fats, waxes, ccsmetics or
biocides. Particular interest aftaches to use in polymeric materials, as in plastics,
rubbers, coating materials, photographic materials 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 polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methy!pent-1-ene, polyisoprene or polybutadiene, as well as polymers of
cycloolefing, for instance of cyclopentene or norbornene, polyethylene (which optionally can
be crosslinked), for example high density polyethylene (HDPE), high density and high mole-
cular weight polyethylene (HDPE-HMW), high density and ultrahigh molecular weight poly-
ethylene (HDPE-UHMW), medium density polyethylene (MDPE), low density polyethylene

{LDPE), linear low density polyethytene (LLDPE), (VLDPE) and (ULDPE).

Polyolefins, i.e. the polymers of monooclefins exemplified in the preceding paragraph, prefe-
rably polyethylene and polypropylene, can be prepared by different, and especially by the

following, methods:
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a) radical polymerisation (normally under high pressure and at elevated temperature).

b}  catalytic polymerisation using a catalyst that normally contains one or more than
one metal of groups IVb, Vb, Vib or VIII of the Periodic Table. These metals usually
have one or more than one ligand, typically oxides, halides, alcoholates, esters,
ethers, amines, alkyls, alkenyls and/or aryls that may be either =- or o-coordinated.
These metal complexes may be in the free form or fixed on substrates, typically on
activated magnesium chloride, titanium(lll) chieride, alumina or silicon oxide. These
catalysts may be soluble or insoluble in the polymerisation medium. The catalysts
can be used by themselves in the polymerisation or further activators may be used,
typically metal alkyls, metal hydrides, metal alkyl halides, metal'aikyl oxides or me-
tal alkyloxanes, said metals being elements of groups la, lia and/or Hla of the Pe-
riodic Table. The activators may be madified conveniently with further ester, ether,
amine or silyl ether groups. These catalyst systems are usually termed Phillips,
Standard Qit Indiana, Ziegler {(-Natta), TNZ (DuPont), metaflocene or single site ca-
talysts (SSC).

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene
with polyisobutylene, polypropylene 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 ¢r with ather vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene {(LDPE}, propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylenefoc-
tene copolymers, propylene/butadiene copelymers, isobutylenefiscprene copolymers, ethy-
lenefalkyl acrylate capolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl ace-
tate copelymers and their copolymers with carbon monoxide or ethylene/acrylic acid copo-
lymers and their salts {ionomers} as well as terpolymers of ethylene with propylene and a
diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of
such copolymers with one another and with polymers mentioned in 1} above, for example

polypropylenefethylene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers
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(EVA), LDPE/ethylene-acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and alter-
nating or random polyalkylene/carbon monoxide copolymers and mixtures thereof with other

polymers, for example polyamides.

4. Hydrocarbon resins (for exampie Cs-Cs) including hydrogenated modifications thereof
{e.g. tackifiers) and mixtures of polyalkylenes and starch.

5. Polystyrene, poly(p-methylstyrene), poly{a-methylstyrene).

6. Copolymers of styrene or a-methylstyrene with dienes or acryiic derivatives, for example
styrene/butadiene, styrene/acrylonitrile, styrene/alkyl methacrylate, styrene/butadiene/alkyl
acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhydridé, styrene/acryloni-
trile/methyl acrylate; mixtures of high impact strength of styrene copolymers and another
polymer, for example a polyacrylate, a diene polymer or an ethylene/propylene/diene terpa-
lymer; and block copolymers of styrene such as styrene/butadiene/styrene, stvrenefiso-
prenefstyrene, styrene/ethylene/butylene/styrene or styrenefethylene/propylene/ styrene.

7. Graft copolymers of styrene or a-methylstyrene, for example styrene on polybutadiene,
styrene on polybutadiene-styrene or palybutadiene-acrylonitrile copolymers; styrene and
acrylonitrile {or methacrylonitrile) on polybutadiene; styrene, acrylonitrile and methyl meth-
acrylate on polybutadiene; styrene and maleic anhydride on polybutadiene; styrene, acrylo-
nitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide an poly-
butadiene; styrene and alkyl acrylates or methacrylates on polybutadiene; styrene and acry-
fonitrile on ethylene/propylene/diene terpolymers; styrene and acrylonitrile on polyalkyl acry-
lates or polyalkyl methacrylates, styrene and acrylonitrile on acrylate/butadiene copolymers,
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-cantaining polymers such as polychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of isobutylene-isoprene (halobuty! rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin
home- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chioride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene fluo-
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ride, as well as copolymers thereof such as vinyl chloride/vinylidene chloride, vinyl chloride/-

vinyl acetate or vinylidene chloride/vinyl acetate copolymers.

9. Polymers derived from a,B-unsaturated acids and derivatives thereof such as polyacry-
lates and polymethacrylates; palymethyl methacrylates, polyacrylamides and polyacryloni-

triles, impact-modified with buty} acrylate.

10. Copolymers of the monomers mentioned under 9} with each other or with other unsatu-
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/alkyl acrytate
copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-
lonitrile/ alkyl methacrylate/butadiene terpolymers.

11. Polymers derived from unsaturated alcchols and amines or the acy! derivatives or ace-
tals thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl
benzoate, polyvinyt maleate, potyvinyl butyral, polyallyl phthalate or polyallyl melamine; as

well as their copolymers with olefins mentioned in 1) above.

12. Homopolymers and copolymers of cyclic ethers such as polyatkylene glycols, polyethy-

lene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

13. Polyacetals such as polyoxymethylene and those polycxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,

acrylates or MBS.

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene

polymers or polyamides.

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi-
enes 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 and/or
from aminocarboxylic acids or the corresponding lactams, for example polyamide 4, paly-
amide 8, polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic
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polyamides starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an ela-
stomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephthalamide or po-
ly-m-phenylene isophthalamide; and also block copolymers of the aforementioned poly-
amides with polyolefins, olefin copotymers, ienemers or chemically bonded or grafted ela-
stomers; or with palyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetra-
methylene glycol; as well as polyamides or copolyamides modified with EPDM or ABS; and

polyamides condensed during precessing (RIM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydanto-

ins and polybenzimidazoles.

18. Polyesters derived from dicarboxylic acids and diols andfor from hydroxycarboxylic
acids or the corresponding lactones, for example polyethylene terephthalate, polybutylene

“ terephthalate, poly-1,4-dimethylolcyclohexane terephthalate and polyhydroxybenzoates, as

well as block copolyether esters derived from hydroxyl-terminated polyethers; and also poly-
esters modified with polycarbonates or MBS,

18. Polycarbonates and polyester carbonates.

20. Polysulfones, polyether sulfones and polyether ketones.

21. Crosslinked polymers derived from aidehydes on the one hand and phenoals, ureas and
melamines on the other hand, such as phenclfformaldehyde resins, urea/formaldehyde re-
sins and melamine/formaldehyde resins.

22. Drying and non-drying alkyd resins.

23. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohels and vinyl compounds as crosslinking agents, and

also halogen-containing modifications thereof of low flammabitity.

24. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy acry-

lates, urethane acrylates or polyester acrytates.
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25. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins,

urea resins, isocyanates, isocyanurates, polyisocyanates or epoxy resins.

26. Crasslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyctic or aromatic
glycidyl compounds, e.g. products of diglycidy! ethers of bisphenol A and bisphenol F,
which are crosslinked with customary hardeners such as anhydrides or amines, with or with-

out accelerators.

27. Natural polymers such as cellulose, rubber, gelatin and chemically modified homolo-
gous derivatives thereof, for example cellulose acetates, cellulose propionates and cellu-
lose butyrates, or the cellulose ethers such as methyl cellulose; as well as rosins and their

derivatives.

28. Blends of the aforementioned pelymers {polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA,
PG/PBT, PVC/CPE, PVC/acrylates, POM/thermaplastic PUR, PC/thermoplastic PUR,
POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PAHDPE, PA/PP,
PA/PPQ, PBT/PC/ABS or PBT/PET/PC,

The invention therefore also provides a composition comprising

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

B) as stabilizer, 2 mixture comprising a compound of the formula | and a

compound of the formula Il.

The invention also provides a method of stabilizing organic material against
damage by light, oxygen and/or heat, which comprises adding to said material, as
stabifizer, a mixture comprising a compound of the formula | and a compound of
the formula fl, and provides for the use of a mixture comprising a compound of
the formula | and a compound of the formula Il 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. In general the novel
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composition comprises from 0.01 to 15, in particular from 0.05 to 10 and,
especially, from 0.1 to & 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 qompounds,
provided that at least one compound of the type of the formula | and at least one
compound of the type of the formula Il are present. In addition to the novel
mixture of compounds, the novel compositions may also include other stabilizers
or any other additives, for example antioxidants, further light stabilizers, metal
passivators, phosphites or phosphonites. Examples thereof are the following

stabilizers:
1. Antioxidants

1.1. Alkviated monophenaols, for example 2,6-di-tert-butyl-4-methyiphenol, 2-tert-butyl-4,6-di-
methylphenol, 2,6-di-tert-butyl-4-ethylphencl, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methyiphenat, 2-(a-methylcyclohexyl)-4,8-dimethyl-
phenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyciohexylphenol, 2,6-di-tert-butyl-4-
methoxymethyiphenol, nonylphenols which are linear or branched in the side chains, for -
example, 2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-(1'-methylundec-1'-yl)phenol, 2 4-di-
methyl-8-(1'-methylheptadec-1'-yl)phenol, 2,4-dimethyl-6-(1'-methyltridec-1'-yl)phenol and

mixtures thereof.

1.2. Alkyithiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol, 2,4-dioc-
tylthiomethyl-8-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-di-dodecylthiomethy!-

4-nonylphenol.

1.3. Hydroquinones and alkylated hydroguinones, for example 2,6-di-tert-butyl-4-methoxy-
phenol, 2,5-di-tert-butylhydroguinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade-

“cyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-

butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis-(3,5-di-tert-butyl-4-
hydroxyphenyl) adipate.




-43.

1.4. Tocopherols, for example a-tocopherol, f-tocopherol, y-tocopherol, 8-tocopherol and

mixtures thereof (Vitamin E).

1.5. Hydroxylated thiodipheny! ethers, for example 2,2;-thiobis(6-tert-butyl-4-methy!phenol),
2,2"-thiobis(4-octylphenol), 4,4'-thiobis (6-tert-butyl-3-methyiphenol), 4,4'-thicbis(6-tert-butyl-
2-methyiphenol), 4,4'-thiohis-(3,6-di-sec-amylphenol), 4,4’-bis(2,6-dimethyl-4-hydroxyphe-

nyl)disulfide.

1.6. Alkylidenebisphenols, for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-
methylenebis(6-tert-butyl-4-ethylphenol), 2,2-methylenebis[4-methyl-6-(a-methylcyclohexyl)-

phenol], 2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,2'-methylenebis(6-nony!-4-me-
thylphenol), 2,2'-methylenebis{4,6-di-tert-butylphencl), 2,2'-ethylidenebis(4,6-di-tert-butyl-
phenal), 2,2-ethylidenebis(6-tert-butyl-4-isobutyiphenol), 2,2'-methylenebis[6-(a-methylben-
zyl)-4-nonylphenol], 2,2'-methylenebis[6-(a,a-dimethylbenzyl)-4-nonylphenol], 4,4'-methy-
tenebis(2,6-di-tert-butylphenal), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(s-
tert-butyl-4-hydroxy-2-methyiphenyl)butane, 2 6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-
4-methylphenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl}butane, 1,1-bis(5-tert-butyl-
4-hydroxy-2-methyl-phenyl)-3-n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3-tert-
butyl-4'-hydroxypheny/}butyrate], bis(3-tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopentadi-
ene, bis[2-(3"-tert-butyl-2'-hydroxy-5'-methylbenzyl)-6-tert-butyl-4-methylphenyllterephtha-
late, 1,1-bis-(3,5-dimethyi-2-hydroxyphenyl)butane, 2,2-bis-(3,5-di-tert-butyl-4-hydroxyphe-
nyl)propane, 2,2-bis-(5-tert-butyl-4-hydroxy2-methylphenyl)-4-n-dodecylmercaptobutane,
1,1,5,5-tetra-(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane.

1.7. O-, N- and S-benzyl compounds, for example 3,5,3",5-tetra-tert-butyl-4,4'-dihydroxydi-

benzyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-hydroxy-
3,5-di-tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyl-4-hydroxybenzyljamine, bis{4-
tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithicterephthalate, bis(3,5-di-tert-butyl-4-hydroxy-
benzyl)suifide, isooctyi-3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

1.8. Hydroxybenzylated malonates, for example dioctadecyi-2, 2-bis-(3,5-di-tert-butyl-2-hy-

droxybenzyl)-malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malonate, di-
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dodecylmercaptoethyl-2,2-bis-(3,5-di-tert-butyl-4-hydroxybenzy)maionate, bis[4-(1,1,3,3-te-
tramethylbutyl)phenyt}-2,2-bis (3,5-di-tert-butyl-4-hydroxybenzyl)malonate.

1.9. Aromatic hydroxybenzyl compounds, for example 1,3,5-tris-(3,5-di-tert-butyl-4- -hydroxy-
benzyl)-2,4,8-trimethylbenzens, 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzy))-2,3,5,6-tetrame-
thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzylyphenal.

1.10. Triazine Compounds, for axample 2,4-bis(octylmercapto)-6- (3.5-di-tert-butyl-4-hy-
droxyanitino)-1.3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyaniiino)-1,3,5-
triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy}-1,3,5-triazine, 2,4,6-
tris{3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1 +3,5-tris-(3,5-di-tert-butyl-4-hydroxy-
benzyljisocyanurate, 1,3,5-tris{4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethy!)-1,3,5-triazine, 1 »3,5-t1is(3,5-di-tert-butyl-4-
hydroxyphenylprapionyl)-hexahydro-1,3,5-triazine, 1 +3,5-1ris(3,5-dicyclohexyl-4-hydroxyben-

zyl)isocyanurate.

1.11. Benzylphosphanates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho-
nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-buty!-4-hy-
droxybenzylphosphonate, dioctadecyl-5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate,
the calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzyiphosphonic acid.

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

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

aicohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecangl, 1,8-hexanediol, 1,9-
nenanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethy-
lene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N’-bis{hy-
droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanal, trimethylhexanediol, trimethylol-
propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.14. Esters of §-(5-teri-butyl-4-hydroxy-3-rmethylphenyl) propionic acid with mono- or poly-

hydric alcohals, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexane-
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diol, 1,9-nonanediol, ethytene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene gly-
col, diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N'-bis(hydroxyethyl)oxamide, 3-thiaundecancl, 3-thiapentadecana!, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.15. Esters of -(3,5-dicyclohexyl-4-hydroxyphenylipropionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanal, 3-thiapentadecanol, trimethyihexanediol, trimethylolpropane, 4-hy-

droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric alco-

hols, e.g. with methanaol, ethano!, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylens glycol, diethylene glycot,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N"-bis(hydroxyethyl)jox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethyiolpropane, 4-hy-
droxymethyl-1-phospha-2,6,7-trioxabicyclof2.2.2]octane.

1.17. Amides of p-(3,5-di-tert-butyl-4-hydroxyphenylipropionic acid e.g. N,N’-his(3,5-di-tert-
butyl-4-hydroxyphenylpropionyl)hexamethylenediamide, N,N'-bis(3,5-di-tert-butyl-4-hydroxy-
phenylpropicnyi)trimethylenediamide, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-
hydrazide, N,N'-bis[2- (3-[3,5-di-tert-butyl-4-hydroxyphenyl]propionyloxy)ethylloxamide

{Naugard®XL-1 supplied by Uniroyal).

1.18. Ascorbic acid (vitamin C)

1.19. Aminic antioxidants, for example N,N’-di-isopropyl-p-phenylenediamine, N,N'-di-sec-
butyl-p-phenylenediamine, N,N'-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1-
ethyl-3-methylpentyl)-p-phenylenediamine, N,N’-bis(1-methylheptyl)-p-phenylenediamine,
N,N'-dicyclohexyl-p-phenylenediamine, N,N'-diphenyl-p-phenylenadiamine, N,N'-bis(2-naph-
thyl)-p-phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-
N’-phenyl-p-phenylenediaming, N-{1-methylheptyt)-N'-phenyl-p-phenylenediamine, N-cyclo-
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hexyl-N'-phenyl-p-phenlenediamine, 4-(p-toluenesulfamoyl)diphenylamine, N,N'-dimethyl-
N.N’-di-sec-butyl-p-phenylenediamine, diphenylamine, N-allyldiphenylamine, 4-isopropoxy-
diphenylamine, N-phenyl-1-haphthylamine. N-{4-tert-octylphenyl)- 1-naphthylamine, N-phe-
nyl-2-naphthylamine, octytated diphenylamine, for exarnple p,p-di-tert-octyldiphenylamine,
4-n-butylaminophenal, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylamino-
phenol, 4-octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dime-
thylaminomethylphenol, 2,4'-diaminodiphenyimethane, 4,4’-diaminodiphenyimethane,
N,N,N',N"-tetramethyl-4,4'-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane,
1,2-bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1',8"-dimethylbutyl)phenyllamine,
tert-octylated N-phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-
octyldiphenylamines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of
mono- and dialkylated dodecyldiphenylamines, a mixture of mono- and'dialkylated isopro-
pylfisohexyldiphenylamines, a mixture of mono- und dialkylated tert-butyldiphenylamines,
2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- und dial-
kylated tert-butylftert-octylphenothiazines, a mixture of mono- und diatkylated tert-octyl-phe-
nothiazines, N-allylphenothiazin, N,N,N’,N'-tetraphenyl-1,4-diaminobut-2-ene, N,N-bis-
{2,2,6,6-tetramethyl-piperid-4-yl-hexamethylenediamine, bis(2,2,6,6-tetramethylpiperid-4-yl)-
sebacate, 2,2,6,6-tetramethy|piperidin<4-one. 2,2,6,6-tetramethylpiperidin-4-ol.

2. UV absorbers and light stabilisers

2.1. 2-(2'-Hydroxyphenylibenzotriazoles, for example 2-(2'-hydroxy-5'-methylphenyl)-benzo-
triazole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl}benzotriazole, 2-(5'-tert-butyl-2'-hydroxyphe-
nyl)benzotriazale, 2-(2'-hydroxy-5'-(1,1,3,3-tetramethylbutyl) phenyl)benzotriazole, 2-(3',5'di-
tert-butyl-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl- 2'-hydroxy-5'-methylphe-
nyl)-5-chloro-benzotriazate, 2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenylibenzotriazole, 2-
(2'-hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5-di-tert-amyi-2'-hydroxyphenyl)benzotri-
azole, 2-(3',5-bis-(a,a-dimethylbenzyl)-2'-hydroxyphenyljbenzotriazole, 2-(3'-tert-butyl-2'-hy-
droxy-5'-(2-octyloxycarbonylethylyphenyl)-5-chloro-benzotriazole, 2-(3"-tert-butyl-5-[2-(2-
ethylhexyloxy)-carbonylethyli-2'-hydroxyphenyl)-5-chloro-benzotriazale, 2-(3-tert-butyl-2'-hy-
droxy-6'-(2-methoxycarbonylethyl)phenyl)-5-chioro-benzotriazole, 2-(3*-tert-butyl-2'-hydraxy-
5'-(2-methoxycarbonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5"-(2-octyloxy-
carbonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyf]-2'-
hydroxyphenyl)benzotriazole, 2-(3-dadecyl-2-hydroxy-5'-methylphenyl)benzotriazole, 2-(3-
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tert-buty|-2’-hydroxy-s’-(2-isooctyioxycarbonyl_ethyl)phenylbenzotriazole, 2,2'-methylene-bis-
[4-(1,1,3,3-tetramethylbutyl)-8-benzotriazole-2-ylphenol]; the transesterification product of 2-
[3'-tert-butyl-5'-(2-methoxycarbonylethyl)-2*-hydroxyphenyl]-2H-benzotriazole with polyethy-

iene glycol 300; [R—CHZCHZ—COO-CHZCHZ—]; where R = 3'-tert-butyl-4"-hydroxy-5'-2H-

benzotriazol-2-ylpheny!, 2-{2'-hydroxy-3'-(a,a-dimethylbenzyl)-5'-(1,1,3,3-tetramethylbutyl)-
phenyilbenzotriazole; 2-[2'-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'- (a,o-dimethylbenzyl)-

phenyl]benzotriazole.

2.2. 2-Hydroxybenzophenones, for-example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4 trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.

2.3. Esters of substituted and unsubstituted benzoic acids, as for example 4-tertbutyl-phenyl
salicylate, pheny! salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben-
zoyl) resorcinal, benzoyl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo-
ate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecy! 3,5-di-tert-butyl-4-hydroxy-
benzoate, 2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate.

2.4. Acrylates, for example ethyl a-cyano-B,p-diphenylacrylate, isooctyl a-cyano-8,g-diphe-
nylacrylate, methyl a-carbomethoxycinnamate, methyl a-cyano-f-methyl-p-methoxy-cinna-
mate, butyl a-cyano-B-methyl-p-methoxy-cinnamate, methyl a-carbomethoxy-p-methoxycin-

namate and N-(B-carbomethoxy-g-cyanovinyl)-2-methylindoline.

2.5. Nickel compounds, for example nickel compiexes of 2,2"-thio-bis-[4-(1,1,3,3-tetrame-
thylbutylyphencl], such as the 1:1 or 1:2 complex, with or without additional ligands such as

n-butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel dibuty!dithiocarbamate,

nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert-
butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methylphe-
nyl undecylketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, with or
without additional ligands.

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

bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)seba-
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cate, bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate, bis(1,2,2,6,6-pentamethyl-4-pi-
peridyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxy-
ethyl)-2,2,8,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic conden-
sates of N,N'-bis(2,2,6,6-tetramethyl-4-piperidy)hexamethylenediamine and 4-tert-octytami-
no-2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate, tetrakis-
(2,2,6,6-tetramethyl-4-piperidyl}-1,2,3,4-butane-tetracarboxylate, 1,1'-(1,2-ethanediyl)-bis-
(3,3,5,5-tetramethylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl}-2-n-butyl-2-(2-hydroxy-3,5-
di-tert-butylbenzyl)malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decan-2,4-
dione, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetrame-
thylpiperidyl)succinate, linear or cyclic condensates of N,N*-bis-(2,2,6,6-tetramethyl-4-piperi-
dylhexamethylenediamine and 4-morpholing-2,6-dichloro-1 ,3,5“triazine‘, the condensate of
2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidyl )-1,3,5-triazine and _1 ,2-bis(3-
aminopropylamino)ethane, the candensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pen-
tamethylpiperidyl)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)ethane, 8-acetyl-3-dode-
cyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetrame-
thyl-4-piperidyl}pyrrolidin-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyi-4-piperidyl)pyrroli-
dine-2,5-dione, a mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidine,
a condensation product of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethytenediamine
and 4-cyclohexylamino-2,6-dichloro-1,3,5-triazine, a condensation product of 1,2-bis(3-ami-
napropylamino)ethane and 2,4,6-trichlora-1,3,5-triazine as well as 4-butylamino-2,2,6,6-te-
tramethylpiperidine {CAS Reg. No. [136504-96-6)); N-(2,2,6,6-tetramethyl-4-pipetidyl)-n-do-
decylsuccinimid, N-(1,2,2,6,6-pentamethyl-4-piperidyl)-n-dodecylsuccinimid, 2-undecyl-
7,7,9,9-tetramethyl-1-oxa-3,8-diaza-4-0x0-spiro[4,5]decane, a reaction product of 7,7,9,9-
tetramethyl-2-cycloundecyl-1-oxa-3,8-diaza-4-oxospiro {4,5)decane und epichlorohydrin,
1,1-bis(1,2,2,6,6-pentamethyl-4-piperidyloxycarbonyl)-2- (4-methoxyphenyl)athene, N N*-bis-
formyl-N,N'-bis (2,2,6,6-tetramethy!-4-piperidyl}hexamethylenediamine, diester of 4-methoxy-
methylene-malonic acid with 1,2,2,6,6-pentamethyl-4-hydroxypiperidine, paly[methylpropyi-
3-oxy-4-(2,2,6,6-tetramethyl-4-piperidyl)]siloxane, reaction product of maleic acid anhydride-
a-olefin-copolymer with 2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-

aminopiperidine.

2.7. Oxamides, for example 4,4'-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide, 2,2"-dicctyloxy-
5,5'-di-tert-butoxanilide, 2,2'-didodecyloxy-5,5'-di-tert-butoxanilide, 2-ethoxy-2'-ethyloxani-
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lide, N,N'-bis(3-dimethylaminopropyl)oxamide, 2-ethoxy-5-tert-butyl-2"-ethoxanilide and its
mixture with 2-ethoxy-2'-ethyl-5,4'-di-tert-butoxanilide, mixtures of o- and p-methoxy-disub-

stituted oxanilides and mixtures of 0- and p-ethoxy-disubstituted oxanilides.

3. Metal deactivators, for example N,N’-diphenyloxamide, N-salicylal-N’-salicyfoyl hydrazine,
N,N'-bis{salicyloyl) hydrazine, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylprapionyl) hydrazine,
3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloy!
dihydrazide, sebacoyl bisphenylhydrazide, N,N'-diacetyladipoy! dihydrazide, N,N-bis(salicy}-
oyl)oxalyl dihydrazide, N,N'-bis(salicyloyl)thiopropionyl dihydrazide.

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phosphites,
phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilaury! phosphité, trioctadecy! phos-
phite, distearyl pentaerythritol diphosphite, fris(2,4-di-tetrt-butylphenyl) phosphite, diisodecy!
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, bis(2,6-
di-tert-butyl-4-methylphenyl}-pentaerythritol diphasphite, diisodecyloxypentaerythritol di-
phosphite, bis(2,4-di-tert-butyl-6-methyiphenyl)pentaerythritol diphosphite, bis(2,4,6-tris(tert-
butylphenyl}pentaerythritol diphosphite, tristearyt sorbitol triphosphite, tetrakis(2,4-di-tert-bu-
tylphenyl) 4,4'-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-1etra-tert-butyl-12H-di-
benz{d,g]-1,3,2-dioxaphosphocin, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz{d,g]-
1,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-methylphenyl) methyl phosphite, bis(2,4-di-
tert-butyl-6-methylphenyl) ethyl phosphite, 2,2°,2"-nitrilo[triethyltris(3,3',5,5'-tetra-tert-buty!-
1,1'-biphenyl-2,2'-diyl)phosphite], 2-ethythexyl(3,3',5,5"tetra-tert-butyl-1,1'-biphenyi-2,2'-di-
yl)phosphite.

Especially preferred are the following phosphites:

Tris(2 4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba-Geigy), tris(nonylphenyl) phos-
phite,
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5. Hydroxylamines, for exampte, N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine,
N,N-dioctythydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-
dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhy-
droxylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived

from hydrogenated tallow amine.

6. Nitrones, for example, N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyl-nitrone, N-oc-
tyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyl-nitrone, N-tetradecyl-alpha-trideyl-nitrone, N-
hexadecyl-alpha-pentadecyl-nitrone, N-octadecyl-alpha-heptadecyl-nitrone, N-hexadecyl-
alpha-heptadecyl-nitrone, N-ocatadecyl-alpha-pentadecyi-nitrone, N-heptadecyl-alpha-hep-
tadecyl-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived from N,N-dialkylhy-
droxylamine derived from hydrogenated tallow amine.

Z. Thiosynergists, for example, dilauryl thiedipropionate or disteary! thiodipropionate.

8. Peroxide scavengers, for example esters of i-thiodipropionic acid, for exampie the lauryl,
stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dicctadecyl disulfide, pentaerythritol tetrakis(p-

dodecyimercapto)propionate.

9. Polyamide stabilisers, for example, copper salts in combination with iodides and/or phos-

phorus compounds and salts of divalent manganese.

10. Basic co-stabilisers, for example, melamine, polyvinylpyrrolidone, dicyandiamide, triallyl

cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, al-

kali metal salts and alkaline earth metal salts of higher fatty acids for example calcium stea-
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rate, zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and po-

tasstum palmitate, antimony pyrocatecholate or zink pyrocatecholate.

11. Nucleating agents, for example, inorganic substances such as talcum, metal oxides

such as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, pre-
ferably, alkaline earth metals; organic compounds such as mono- or polycarboxylic acids
and the salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium

succinate or sodium benzoate; polymeric compaunds such as ionic copalymers (ionomers).

12 Fillers and reinforcing agents, for example, calcium carbonate, silicates, glass fibres,

glass bulbs, asbestos, 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, rheclogy
additives, catalysts, flow-control agents, optical brighteners, flameproofing agents, antistatic

agents and blowing agents.

14. Benzofuranones and indolinones, for example those disclosed in U.8. 4,325,863,
U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611;
DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-05391102 or 3-[4-(2-acetoxyethoxy)-
phenyl}-5,7-di-tert-butyl-benzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phe-
nyllbenzofuran-2-one, 3,3'-bis[s,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl) benzofuran-2-
one], 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphe-
nyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-bu-
tyl-benzofuran-2-one, 3-(3,4-dimethyiphenyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(2,3-di-
methylphenyl)-5,7-di-tert-butyl-benzofuran-2-one.

The nature and the amount of the other stabilizers added are determined by the

nature of the substrate to be stabilized and its intended use; in many cases from

0.1 to 5% by weight is used, based on the polymer to be stabilized.

With particular advantage the novel stabilizer mixtures can be employed in
compositions which comprise as component A a synthetic organic polymer, in
particular a thermoplastic polymer, a hinder for coatings such as paints, for
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example, or a photographic material. Examples of suitable thermoplastic
polymers are polyolefins and polymers which contain heteroatoms in the main
chain. Preference is also given to those compositions in which component Ais a
thermoplastic polymer which contains nitrogen, oxygen andfor sulfur, especially
nitragen or oxygen, in the main chain. Examples of such polymers are the
following classes of thermoplastic polymers:

1. Polyacetals, such as polyoxymethylene, and those polyoxymethylenes which
comprise comonomars, for example ethylene oxide; polvacetals which are
modified with thermoplastic polyurethanes, acrylates or MBS.

2. Polyphenylene oxides and sulfides and mixtures thereof with styrene polymers

or polyamides.

3. Polyamides and copolyamides, for example those derived from diamines and
dicarboxylic acids and/or from aminocarboxylic acids or the corresponding
lactams, such as polyamide 4, polyamide 6, polyamide 6/6, 6/10, 6/9, 6/12, 4/6,
polyamide 11, polyamide 12, aromatic polyamides based on m-xylene, diamine
and adipic acid; polyamides prepared from hexamethylenediamine and iso-
and/or terephthalic acid with or without an elastomer as modifier, for example
poly-2,4,4-trimethylhexamethyleneterephthalamide, poly-m-
phenyleneisophthalamide. Block copolymers of the abovementioned polyamides
with polyolefins, olefin copolymers, ionomers or chemicaily bonded or grafted
elastomers; or with polyethers, for example with polyethylene glycol,
polypropylene glycol or polytetramethylene glycol. In addition, copolyamides or
polyamides modified with EPDM or ABS; and polyamides condensed during

processing (RIM polyamide systems).
4. Polyureas, polyimides, polyamideimides and polybenzimidazoles.

5. Polyesters, for example those derived from dicarboxylic acids and dialcohols
and/or from hydroxycarboxylic acids or the corresponding lactones, such as
polyethylene terephthalate, polybutylene terephthalate, poly-
1,4-dimethylolcyciohexane terephthalate, polyhydroxybenzoates, and also block
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polyether-esters derived from polyethers having hydroxyl end groups; and alsa

polyesters modified with polycarbonates or MBS,

6. Polycarbonates and polyester carbonates, especially aromatic polycarbonates,
for example those based on 2,2-bis{4-hydroxyphenyl)propane or
1,1-bis(4-hydroxyphenyl)cyclohexane.
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7. Polysulfones, polyether sulfones and polyether ketones, especially aromatic

poiymers of this class.

8. Mixtures (polyblends) of such polymers with one another or with other
polymers, for exampie with polyolefins, polyacrylates, polydienes or other

elastomers as impact modifiers.

Among these preference is given to the polycarbonates, polyesters, polyamides,
polyacetals, polyphenylene oxides and palyphenylene sulfides, but especially to the
polycarbonates. These are in particular those polymers whose constitutional repeating unit
is of the formula -[O-A-O-COJ- in which A is a divalent phenolic radical. Examples of A are
given, inter alia, in US-A-4 960 863 and DE-A-3 922 496. .

The polymers of component (A} can be linear or branched. Shaping of these
polymers takes place at a relatively high temperature; polycarbonate, for
example, is injection moulded at 220 - 330°C. At these temperatures, the majority
of the customary light stabilizers and antioxidants are unstable and begin to
decompose. The abovementioned mixtures, however, are extremely temperature-
stable and are therefore particularly suitable for stabilizing the polymers

mentioned.

Also of interest are compositions in which component (A) is a polyolefin, for

example polyethylene or polypropylene.

Incarparation into the organic polymers, for example into the synthetic organic,
especially thermoplastic polymers, can take place by adding the novel mixtures,
with or without any further additives, by the methods customary in the art. They
can be incorporated judiciously prior to or during the shaping operation, for
example by mixing the pulverulent components or by adding the stabilizer to the
melt or solution of the polymer, or by applying the dissolved or dispersed
compounds to the polymer, with or without subsequent evaporation of the
solvent. In the case of elastomers these can also be stabilized as latices. Another

possibility for incorporating the novel mixtures into palymers is to add them prior
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to or during the polymerization of the corresponding monomers and/for prior to

crosslinking.

The novel mixtures can also be added in the form of a master batch which
contains these compounds in a concentration, for example, of 2.5 to 25% by

weight to the polymers that are to be stabilized.

The novel mixtures can judiciously be incorporated by the following methods:
as an emulsion or dispersion (e.g. to latices or emulsion pelymers)
- as a dry mixture during the mixing of additional components or polymer
mixtures )
- by direct addition to the processing apparatus (for example extrude}s.
internal mixers, etc.)

- as a solution or melt.

The stabilized polymer compositions thus obtained can be converted by the
customary methods, for example by hot pressing, spinning, extrusion or injection
moulding, into shaped articles, for example fibres, films, strips, sheets, sandwich

boards, vessels, pipes and other profiles.

The invention therefore additionally provides for the use of the novel polymer

composition for producing 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 film (10-100 um) to a shaped article made
from a polymer containing little or no stabilizer of formula 1. Application can be
made at the same time as the shaping of the base article, for example by
coextrusion. Alternatively, application can be made to the ready-shaped base
article, for exampie by lamination with a film or by coating with a solution. The
external layer or layers of the finished article has or have the function of a UV
filter which protects the interior of the article against UV light. The external layer
contains preferably 5-15% by weight, especially 5-10% by weight, of at least one
compound of the formula { and one compound of the formula H.
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The polymers stabilized in this way feature high weathering stability, éspecia”y
high stability to UV light. As a result, even during long-term outdoor service, they

retain their mechanical properties and also their colour and their gloss.

Ot particular interest is the use of the novel mixture of compounds as stabilizer for
coatings, for example for paints. The invention therefore also provides those

compositions whose component A is a film-forming binder.

The novel coating compositicn preferably contains 0.01-10 parts by weight, in
particular 0.05-10 parts by weight, and especially 0.1-5 parts by weight of the
novel stabilizer B per 100 parts by weight of solid binder A.

Also possible here are multilayer systems where the concentration of the novel
stabilizer (component B) in the top layer can be higher, for example from 1 to 15
parts by weight, especially 3-10 parts by weight-of B per 100 parts by weight of
solid binder A. Such multilayer systems can, for example, be 2- or 3-coat finishes.

The use of the novel mixture of compounds as a stabilizer in coatings brings with
it the additional advantage that delamination, i.e. the peeling of the coating from
the substrate, is prevented. This advantage is particularly impartant in the case of

metallic substrates, including multilayer systems on metallic substrates.

The binder (companent A) can in principle be any binder which is customary in
the art, for example those described in Ulimann's Encyclopedia of Industrial
Chemistry, 5th Ed., Vol. A18, pp. 368-426, VCH, Weinheim 1991. In general it is
a film-forming binder based on a thermoplastic or thermosetting resin,
predominantly on a thermosetting resin. Examples thereof are alkyd, acrylic,
polyester, phenolic, melamine, epoxide and polyurethane resins and mixtures
thereot,

Component A can be a cold-curable or a hot-curable binder; the addition of a

curing catalyst may be advantageous. Suitable catalysts which accelerate the
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curing of the binder are, for example, described in Ullmann's Encyclopedia of
Industrial Chemistry, Vol. A18, p.469, VCH Verlagsgesellschaft, Weinheim 1991,

Preference is given to coating compositions in which component A is a binder

comprising a functional acrylate resin and a crossiinker.
Examples of coating compositions with specific binders are:

1. paints based on cald- or hot-crosslinkable alkyd, acrylate, polyester, epaxy or
melamine resing or mixtures of such resins with or without an added curing
catalyst;

2. two-component polyurethane paints based on hydroxyl-containing ac'fylate,
polyester or polyether resins and on aliphatic or aromatic isocyanates,
isocyanurates or polyisocyanates;

3. one-component polyurethane paints based on biocked isocyanates,
isocyanurates or polyisocyanates, which are unblocked in the course of baking;
4. ane-component polyurethane paints based on aliphatic or aromatic urethanes
or polyurethanes and on hydroxyl-containing acrylate, polyester or polyether
resins;

5.one-cempenent polyurethane paints based on aliphatic or aromatic urethane
acrylates or polyurethane acrylates having free amine groups in the urethane
structure and on metamina resins or polyether resins, with or without an added
curing catalyst;

6. two-component paints based on (poly)ketimines and aliphatic or aromatic
isocyanates, isocyanurates or polyisocyanates;

7. two-component paints based on (poly)ketimines and on an unsaturated
acrylate resin or polyacetoacetate resin or methyl methacrylamidoglycolate;

B. two-component paints based on carboxyl- or amino-containing polyacrylates
and polyepoxides;

8. two-component paints based on acrylate resins containing anhydride groups
and on a polyhydroxy or polyamino component;

10. two-component paints based on acrylate-containing anhydrides and
polyepaxides;
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11. two-component paints based on (poly)oxazolines and on acrylate resins
containing anhydride groups or on unsaturated acrylate resins, or aliphatic or
aromatic isocyanates, isocyanurates or polyisocyanates;

12. two-component paints based on unsaturated polyacrylates and
polymalonates;

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

14. paint systems based on siloxane-modified or fluorine-modified acrylate resins.

In addition to compenents A and B the novel coating composition comprises as
component C a light stabilizer of the sterically hindered amine andjor 2-
hydroxyphenyl-2H-benzotriazale type, for example as set out in the above list
under items 2.1, 2.6. Of particular industrial interest in this context is the addition
of 2-hydroxyphenyl-2H-benzotriazoles,

In order to achieve maximum light stabitity, it is of particular interest to add
sterically hindered amines, as set out in the above list under 2.6. The invention
therefore also provides a coating composition which, in addition to components 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 at least one
group of the formula

RCH,.  CH,
—N
RCHY GH,
in which R is hydragen or methyl, especially hydrogen.

Component C is preferably used in an amount of 0.05-5 parts by weight per 100
parts by weight of solid binder.
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Examples of tetraalkylpiperidine derivatives which can be used as component C
are given in EP-A-356 677, pages 3-17, Sections a) to f). Those sections of that
EP-A are regarded as part of the present description. It is particularly judicious to

employ the following tetraalkyipiperidine derivatives:

bis(2,2,6,6-tetramethylpiperidin-4-yl) succinate,
bis(2,2,6,6-tetramethylpiperidin-4-yl) sebacate,
bis(1,2,2,6,6-pentamethylpiperidin-4-yl) sebacate,
di-(1,2,2,6,6-pentamethylpiperidin-4-y!} butyl(3,5-di-tert-butyl-
4-hydroxybenzylymalonate,

bis(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl} sebacate,
tetra(2,2,6,6-tetramethylpipetidin-4-yf) butane-1,2,3,4-tetracarboxylate,
tetra(1,2,2,6,6-pentamethylpiperidin-4-y}) butane-1,2,3,4-tetracarboxylate,
2,2,4,4-tetramethyl-7-cxa-3,20-diaza-21-oxo-dispiro[5.1.11.2)heneicosane,
8-acetyl-3-dodecyl-1,3,8-triaza-7,7,9,9-tetramethylspiro[4.5]decane-2,4-dione,
1,1-bis{1,2,2,6,6-pentamethylpiperidin-4-yl-oxycarbonyl)-2-(4-
methoxyphenyljethene,

or a compound of the formulae

A R
| |
R—NH—(CH,);—N—(CH,);—N—(CH,);—NH-R

Y&

where R = N=CH, ;
HJCQCHS
MG e,
H
CH, R R CH,

| | | |
R—N—(CH,};—N—(CH,};—N—(CH,});—N—R
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CH, >-CHy
N [
__r/ l N N—CH,
Na N CH,
YA
where R = N=—C,H,
H:CQCHJ
H,C l}l CH,
CH,
H.C CH
9 2 R
{C—CH;CH;C—O—CH;CH;N O%
m
HC™ CH,
on o
HN—(ID-CHZ—(‘T:—CH3
W7 , CH,  CH,
1
‘P\\N)_N {CH,)s N Im
H.C CHG H.C CH3
HC M CHy uc” N “ch,
H M
)
by
N °N




NH

A

g

{J\\N N—— (CH,)—

3

H,C ’,‘ CH HC ';‘

or

N {CH)g——N—CH;— CH{‘,— )
o
CHy HC CH,

CH; HC ~ CH,

L

where m is 5-50.

In addition to components A, B and, if present, C, the coating composition can
comprise further components, for example solvents, pigments, dyes, plasticizers,
stabilizers, thixotropic agents, drying catalysts andfor levelling assistants.
Examples of possible components are those as described in Ullmann's
Encycldpedia of Industrial Chemistry, 5th Ed., Vol. A18, pp. 428-471, VCH,
Weinheim 1991.

Passible drying catalysts or curing catalysts are, for example, organometallic
compounds, amines, amines, amino-containing resins and/or phosphines,
Examples of organometallic compounds are metal carboxylates, especially those
of the metais Pb, Mn, Co, Zn, Zr or Cu, or metal chelates, especially those of the
metals Al, Ti or Zr, or organometallic compounds such as organotin compounds,

for example.
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Examples of metal carboxylates are the stearates of Pb, Mn or Zn, the octoates
of Co, Zn or Cu, the naphthenates of Mn and Co or the corresponding linoleates,

resinates or tallates.

Examples of metal chelates are the aluminium, titanium or zirconium chelates of
acetylacetone, ethyl acetylacetate, salicylaldehyde, salicylaldoxime,
o-hydroxyacetophenone or ethy! trifluoroacetylacetate and the alkoxides of these

metals.

Example of organotin compounds are dibutyltin oxide, dibutyltin dilaurate_ or
dibutyltin dioctoate.

Examples of amines are especially tertiary amines, for example tributytamine,
tristhanolamine, N-methyldiethanclamine, N-dimethylethanolamine,
N-ethylmorphaline, N-methyimorpholine or diazabicyclooctane
{triethylenediamine) and also salts thereof. Further examples are quaternary

ammonium salts, for example trimethylbenzylammonium chioride.

Amina-containing resins are simultaneously binder and curing catalyst. Examples

thereof are amino-containing acrylate-copolymers.

The curing catalyst used can also be a phosphine, for example

triphenylphosphine.

Tha novel coating compositions can also be radiation-curable coating
compositions. In this case the binder consists essentially of monomeric or
oligomeric compounds having ethylenically unsaturated bonds (prepciymers)
which following application are cured, i.e. converted to a crosslinked, high
molecular mass form, by means of actinic radiation. If the system is a UV-curing
system, it generally also includes a photoinitiator. Corresponding systems are
described in the abovementioned publication Uilmann’s Encyclopedia of Industrial
Chemistry, 5th Ed., Vol.A18, pages 451-453. In radiation-curable coating
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compositions the novel stabilizers can be employed even without the addition of

sterically hindered amines.

The navel coating compositions can be applied to any desired substrates, for
example to woad, metal, plastic or ceramic materials. They are preferably used as
a topeoat in the finishing of cars. Where the topcoat consists of two coats of
which the bottom coat is pigmented and the upper coat is not pigmented, the
novel coating composition can be used for the upper or bottom coat or for both

coats, but preferably for the upper ceat.

The novel coating compositions can be applied to the substrates by the )
customary techniques, for example by spreading, spraying, flow coating; dipping
or electrophoresis; see aiso Ullimann's Encyclopedia of Industrial Chemistry, Sth
Ed., Vol.A18, pp. 491-500.

The curing of the coatings can - depending on the binder system - be carried out
at room temperature or by heating. It is preferred to cure the coatings at
50-150°C, powder coatings also at higher temperatures.

The coatings obtained in accordance with the invention have cutstanding
resistance to the damaging effects of light, oxygen and heat; particular mention
should be made of the good light and weathering resistance of the resulting

coatings, for example paints.

The invention therefore also provides a coating, especially a paint, which is
stabilized against the damaging effects of light, oxygen and heat by virtue of the
addition of the above-described novel mixture of compounds. The paint is
preferably an automotive topcoat. The invention additionally comprises a method
of stabilizing a coating based on organic polymers against damage by light,
oxygen and/or heat, which comprises admixing to the coating composition a
mixture comprising compounds of the formula | and Il, and provides for the use of
a mixture comprising compounds of the formula | and Il in coating compositions
as stabilizers against damage by light, oxygen and/or heat.
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The coating compositions can include an organic solvent or solvent mixture in
which the binder is soluble. The coating composition can also be, however, an
aqueous solution or dispersion. The vehicle can also be a mixture of an arganic
solvent and water. The coating composition can also be a high-solids paint or can
be solvent-free (for example a powder coating). Powder coatings are those, for
example, as described in Ulmann’s Encyclopedia of Industrial Chemistry, 5th Ed.,
A18, pages 438-444. The powder ccating can also be present in the form of a
powder slurry, i.e. a dispersion of the powder in, preferably, water.

The pigmenis can be inorganic, organic or metallic pigments. The navel coating

compositions preferably comprise no pigments and are used as a clearcoat.

Preference is likewise given to the use of the novel coating composition as a
topcoat for applications in the automotive industry, especially as a pigmented or
unpigmented topcoat of the paint system. However, its use for underlying coats is
also possible. In such systems the novel mixture can also be employed such that
one component is present in the topcoat (for example in the clearcoat) and the
other component in an underlying coat (for example in the basecoat). An example
would be a paint system in which the topcoat comprises a compound of the

formula Il and an underlying coat comprises a compound of the formula [.

The following compounds are examples of individual compounds of the formula |:
2,4,6-tris{2-hydroxy-4-octyloxyphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-
bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2,4-dihydroxyphenyl)-4,6-bis{2,4-dimethylpheny!)-
1,3,5-triazine, 2,4-bis{2-hydroxy-4-propyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-
(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-
dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-tfriazine, 2-(2-hydroxy-4-
tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)- 1,3, 5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-
butyloxy-propoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-
octyloxy-propyloxy)phenyl]-4,8-bis(2,4-dimethyl)-1,3,5-triazine, 2-[4-(dodecyloxy/tridecyloxy-
2-hydroxypropoxy)-2-hydroxy-phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-[2-
hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-
triazine, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hydroxy-4-
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methoxyphenyl}-4,6-diphenyl-1,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hydroxy-
propoxy)phenyl]-1,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-1,3,5-
triazine, 2-{2-hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-hydroxypropyloxy]phenyl}-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazing,

oG

OH

compounds of the type :
CH, N7 IN CH,

"

N
H,C CH,
Compound No. G
. os |/ 1 Can
112 CH,-CH(OH)-CH-0-C1;Hzs
ey 113 CH;-CH(OH)-CH,-0-CrgHar
1, I8 CH,-CH(OH)-CH,-0-CR-CH(C,Hs)-CsHs
/9 CH,-CO-0-CH,-CH(CH5)-CsH;
1110 CH,-CO-0-CyH,
1111 CH,-CO-0-CeHu:(i)
oo 12 CHy-CO-O-(CH,CH,O)H, n=7 ‘
113 CHz-CO-0-CH,CH(CH3) OCH,CH(CH3) OCH,CH(CH,)CHs

et 2 114 CH,-CO-O-{CH,CH0)H, n=9
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oG
OH
and compounds of the type :
;, NN OH
o
N
G, G, 0G

Compound No. G . Ga G, Gs
|/4 CHE-CH(OH)'CHE'O'CmHgs, CH3 CH:; H
I/5 CHz-CH(OH}-CHz-0-C13Hz7 CH, CH, H
/6 CHa-CH(OH})-CHz-0-CysHos CH, CHs CH,
7 CH;CH{CH)CH-OCH,CH(C:Hs)CsHs OH QG H

The following compounds are exampies of individual compounds of the formula I1:
OX
OH

Compounds of the type : “ I

Compound No. X

111 CH,-CH(OH)-CHp-0-CizHos

12 CH,-CH(OH)-CHy-0-CysHzr

I3 CH(C4Hg)-CO-0-CaHis{i) (cmpd. of example A29)
11/4 CH:CH(OH)CH,-0-(CH.CH,0}s-C.Hs

/5 CH(CH3)-CO-0-CgHy1(i) (cmpd. of exampie A14)
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Mixtures in accordance with the following table B are prepared by dissolving the

compounds indicated in xylene or Solvessc® 100 (s. exampie C1):

Table B:

formula Il; amounts in parts by weight (pbw)

Mixtures of compounds of the formula | and compounds of the

Compound of the formula | Compound of the formula !l No.
1 pbw 1/1 1 pbw mixture of [I11 and 11/2 B1

1 pbw 11 1 pbw 1I/3 B2

1 pbw mixture of /2 + 1/3 1 pbw mixture of [I/1 and 1I/2 B3

1 pbw mixture of /2 + 1/3 1 pbw 11/3 B4

1 pbw mixture of /4 + 1/5 1 pbw mixture of I/1 and 1i/2 B85

1 pbw mixture of 1/4 + I/5 1 pbw. 1I/3 B6

1 pbw I/6 1 pbw mixture of I/1 and li/2 B7

1 pbw I/6 1 pbw 11/3 B8

1 pbw I/7 1 pbw mixture of 111 and Ii/2 B9

1 pbw I/7 1 pbw /3 B10
3 pbw IN 1 pbw mixture of 1i/1 and 1i/2 B11
3 pbw I 1 pbw 11/3 B12
3 pbw mixture of I/2 + 1/3 1 pbw mixture of 1I/1 and 1i/2 B13
3 pbw mixture of I/2 + 1/3 1 pbw II/3 B14
3 pbw mixture of 1/4 + 1/5 1 pbw mixture of lI/1 and 1i/2 B15
3 pbw mixture of /4 + 1/5 1 phw 1I/3 B16
3 pbw i/6 1 pbw mixture of 1i/1 and 11/2 B17
3 pbw 1/6 1 pbw 113 B18
3 pbwif7 1 pbw mixture of lI/1 and li/2 B19
3 pbw I/7 1 pbw 11/3 B20
1 pbw I 3 pbw mixture of lI/1 and I1/2 B21
1 pbw /1 3 pbw 1113 Bz22
1 pbw mixture of I/2 + I/3 3 pbw mixture of II/1 and 1I/2 B23
1 pbw mixture of 1/2 + 1/3 3 pbw 11/3 B24
1 pbw mixture of I/4 + I/5 3 pbw mixture of tl/1 and /2 B25
1 pbw mixture of 1/4 + 1/5 3 pbw1/3 B26
1 pbw I/6 3 pbw mixture of ll/1 and 1I/2 B27
1 pbw I/6 3 pbw /3 B28
1 pbw I/7 3 pbw mixture of II/1 and /2 B29
1 pbw I/7 3 pbw II/3 B30
1 pbw I/1 1 pbw 1l/4 B31
1 pbw mixture of /2 + 1/3 1 pbw il/4 B32
1 pbw mixture of I/4 + 1/5 1 pbw (/4 B33
1 pbw I/8 1 pbw ll/4 B34
1 pbw I/7 1 pbw /4 B35
3 pbw 11 1 pbw /4 B36
3 pbw mixture of I/2 + 1/3 1 pbw ll/4 B37
3 pbw mixture of 1/4 + 1/5 1 pbw 1l/4 B38




3 pbw i/6

3 pbw 7

1 pbw i1

1 pbw mixture of If2 + 113
1 pbw mixture of 1/4 + I/5
1 pbw I/6

1 pbw If7

2 pbw 11

2 pbw 11

2 pbw mixture of I/2 + 1/3
2 pbw mixture of I/2 + 1/3
2 pbw mixture of I/4 + /5
2 pbw mixture of I/4 + 1/5
2pbwl/e

2pbw /6

2 pbw /7

2 pbw I/7

2 pbw IA

2 pbw mixture of I/2 + If3
2 pbw mixture of 1/4 + 1/5
2 pbw I/6

2 pbw 17

1 pbw. I/1

1 pbw. mixture of I/2 + 1/3
1 pbw. mixture of I/4 + I/
1 pbw. /6

1 pbw. /7

3 pbw. 1/1

3 pbw. mixture of I/2 + /3
3 pbw. mixture of I/4 + I/5
3 pbw. 1/6

3 pbw. /7

1 pbw. /1

1 pbw. mixture of i/2 + I/3
1 pbw. mixture of i/4 + I/5
1 pbw. 1/6

1 pbw. 17

1 pbw. i/8

1 pbw. i/8

1 pbw. I/8

1 pbw. I/8

3 pbw. 118

3 pbw. I/8

3 pbw. /8

3 pbw. I/8

1 pbw. I/8

1 pbw. I/8

1 pbw. I8

1 pbw. I/8

1 pbw. 119
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1 pbw II/4
1 pbw iI/4
3 pbw {I/4
3 pbw i1/4
3 pbw 1I/4
3 pbw IIf4
3 pbw {I/4
1 pbw mixture of 11/1 and Ii/2
1 pbw 1I/3
1 pbw mixture of 1I/1 and Il/2
1 pbw /3
1 pbw mixture of 11/1 and 11/2
1 pbw 11/3
1 pbw mixture of II/1 and 11/2
1 pbw /3
1 pbw mixture of /1 and 11/2
1 pbw 11/3
1 pbw Il/4
1 pbw II/4
1 pbw 1I/4
1 pbw I1/4
1 pbw /4

1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
3 pbw.
3 pbw.
3 pbw.
3 pbw.
3 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
3 pbw.
3 pbw.
3 pbw.
3 pbw.
1 pbw.

/5
/5
/5
/5
/5
/5
/5
/5
/5
/5
II/5
/5
/5
/5
/5
mixture of 111 und 11/2
/3
11/4
/5
mixture of 1I/1 und I/2
/3
11/4
/5
mixture of II/1 und I1/2
/3
174
/5
mixture of II/1 und /2

B39
B840
B41
B42
B43
B44
B45
B46
B47
B48
B49
B50
B51
B52
B53
B54
B55
B56
B57
B58
B59
B60
B61
B62
B63
B64
B65
B66
B67
Be&8
B69
B70
B71
B72
B73
B74
B75
B76
B77
B78
B79
B8O
B81
B82
B8B83
B84
B85
B86
B87

- Bss



1 pbw.
1 pbw.
1 pbw.
3 pbw.
3 pbw.
3 phw,
3 pbw,
1 pbw,
1 phw,
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
3 pbw.
3 pbw.
3 pbw.
3 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.

/o
ie]
i)
UE]
/e
9
/9
/9
/o
i)
9
10
110
110
1110
110
110
110
110
1110
1110
1110
1110
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1 pbw.
1 phw.
1 pbw.
1 pbw.
1 pbw.
1 phw.
1 pbw.
3 pbw.
3 pow.
3 pbw.
3 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
1 pbw.
3 pbw.
3 pbw.
3 pbw.
3 pbw.

1113
/4
/5
mixture of Ii/1 und Il/2
11/3
/4
li/5
mixture of II/1 und H/2
/3
li/4
i/
mixture of 11/1 und 1l/2
11/3
/4
15
mixture of 11 und 11/2
1113
11/4
II/5
mixture of /1 und 11/2
1173
/4
/5

B89
B9O
BS1
Bo2
B83
B94
BSS
Bo6
B97
Bes
Bog
B1G0
B101
B102
B103
B104

" B105

B106
B107
B108
B109
B110
B111

~ The mixtures of compounds of the same type (mixtures of compounds of the

formula | or mixtures of compounds of the formula 1) are technical mixtures and

are partly obtained from commercial mixtures of educts.
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C) Use Examples

Example C1; Stabilizing a 2-coat metallic paint
The novel stabilizer mixtures are tested in a clearcoat having the following

composition:

Synthacryi® SC 303" 27.51
Synthacryi® SC 3707 23.34
Maprenai® 650 27.29
butyl acetate/butanal (37/8) 4.33
isobutanol 4.87
Solvesso® 150" 272
Kristalll K-30 * 8.74
levelling assistant Baysilon® MA® _1.20

100.009g

1)
2)
3)
4

5)

6)

acrylate resin from Hoechst AG; 65% solution in xylene/butanol 26:9
acrylate resin from Hoechst AG; 75% solution in Solvesso 100”
melamine resin from Hoechst AG; 55% solution in isobutanol

aromatic hydrocarbon mixture, boiling range 182-203°C {Soivesso 150) or
161-178°C (Solvesso 100); manufacturer: ESSO

aliphatic hydrocarbon mixture, boiling range 145-200°C; manufacturer:
Shell

1% in Solvesso 150%; manufacturer: Bayer AG

1.5% of the mixture to be tested is added in a solution in about 5-10 g of

Solvesso® 100 to the clearcoat, based on the solids content of the paint. The

coating formulations are additionally admixed with 0.7% by weight, based on the

solids content of the paint, of a costabiiizer (compound C) of the formula
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CH
* CH, o, e
H C’O‘N 0 0 N’O‘c H
e #17 (Compound C).
CH, O (CHy, © CH,
CH, CH,

The comparison used is a clearcoat containing no light stabilizer and a clearcoat
stabilized using the individual components; the corresponding results are marked

in the tables below with an asterisk (*).

The clearcoat is diluted to spray viscosity with Solvesso®100 and applied to a
prepared aluminium panel (coil coat, filler, sitver metallic or blue metallic base-
coat) and the painted panel is baked at 130°C for 30 minutes. This gives a

¢clearcoat dry-film thickness of 40-50 pym.

The samples are then subjected to weathering in an UVCON® weathering device
from Atlas Corp. (UVB-313 lamps) with a cycie of 8 h of UV irradiation at 70°C

and 4 h of condensation at 50°C. Further samples are subjected to natural

weathering (Florida, 5° south, SAE J-1976).

The surface gloss (20° gloss in accordance with DIN 67530) and the colour
change (AE in accordance with DIN 6174) of the samples are measured at

regular intervals,

The results are compiled in Tables C1 and G2 below. AHl amounts are based on

the solids content of the clearcoat.




Tab. C1: Gloss retention (DIN 67530) of the clearcoat over silver metallic basecoat
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Mixture 20°gloss after

No. | Stabilizer | Stabilizer Il Oh 4400 h | natural weather

* - - 0 crack-
ing

* - 1.5% l/1+l/2 | 91 48

* 1.5% 1/2+1/3 | - 92 48

* 1.5% 1/6 - 91 28

B3 | 0.75% I/241/3 | 0.75% N/ +1/2

B1 0.75% 11 0.75% 11 +11/2

B5 | 0.75% |/4+1/5 | 0.75% N/1+11/2

B7 | 0.75% /6 0.75% lI/1+11/2 | 91 55

B9 |0.75% /7 0.75% /1 +11/2

B48 | 0.75% 1/2+1/3 | 0.37% W/1+11/2 | 91 69

Bi7 | 1.12% I/6 0.37% /1+l1/2 | 91 60

B32 | 0.75% 1/2+1/3 | 0.75% lI/4 92 78

B31 | 0.75% I/t 0.75% lif4 91 66

B34 | 0.75% /6 0.75% li/4

* Comparison

Tab. C2: Colour change (AE acc. to DIN 6174); clearcoat over blue metallic basecoat

Mixture AE after

No. | Stabilizer | Stabilizer Il 3600 h natural weathering

* - - cracking after
1200 h

* - 1.5% It+ll/2 | 1.5

* 1.5% 1/6 - 1.8

* 1.5% /7 1.5

B3 0.75% 1/2+1/3 | 0.75% /1 +1l/2 | 1.1

Bi 0.75% I/1 0.75% ll/1+lj2

Bs 0.75% 1/4+1/5 ] 0.75% HA+l/2 | 1,0

B7 0.75% 1/6 0.75% IW1+)/2 { 1.2

B9 0.75% /7 0.75% W141/2 { 1.4

B48 | 0.75% 1/2+1/3 | 0.37% It/1+1/2

B17 | 1.12% I/6 0.37% I1+il/2 | 1.1

B32 |0.75% I/2+1/3 | 0.75% li/4

B31 | 0.75% I/ 0.75% li/4

B34 | 0.75% /6 0.75% I/4 1.2

* Comparison

The smaller the colour change value, the better the stabilization.

The samples stabilized in accordance with the invention exhibit better weathering stability

(gloss and colour retention) than comparison samples.
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Throughout this specification, unless the context requires otherwise, the word
"comprise”, or variations such as "comprises” or "comprising” or the term "includes” or
variations thereof, will be understood to imply the inclusion of a stated element or integer or
group of elements or integers but not the exclusion of any other element or integer or group

5 of elements or integers. In this regard, in construing the claim scope, an embodiment where
one or more features is added to any of the claims is to be regarded as within the scope of the
invention given that the essential features of the invention as claimed are included in such an

embodiment.

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledginent or any form of suggestion that that prior art forms part of the common

general knowledge in Australia.
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The claims defining the invention are as follows:

1. A mixture comprising a compound of the formula |

— E,
' N)\ N oH
0} /k\ |
ST
G,
L e A,

and a compound of the formula I}

B 0 X

OH

)

in which, in formula |
G; is hydrogen or -OG;

kistor2,;and, ifk=1,
E.and E,, independently of one another are a group of the formula la or ib

Ga
(Ia) \@»m
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OH

(Ib)

and

G is hydrogen or C,-C1salkyl: or is Cy-Cisalkyl which is substituted by OH,
Ci-Crealkoxy, Cs-Cyycloalkoxy, allyioxy, halogen, =0, -COOH, -CO0G,
-CONH_, -CONHG;, -CON(Ga}{(Gi10), -NH,, -NHGs, =NG, -N(Gs}(Gito), -NHCOG;,, -
CN, -OCOGis, phenoxy and/for G,-Cgatkyl-, C;-Cisalkoxy- or halo-substituted
phenoxy; or G is Cy-Crealkyl which is interrupted by -O- and can be substiituted by
OH; or G is Ca-Cealkenyl; glycidy!; Cs-Cretycloatkyl; Cs-Cycycloatityl substituted
by OH, C,-C,alkyl ar -OCQG; Cr-Cryphenylalkyl which is unsubstituted or
substituted by OH, G, C,-Cysalkoxy or Ci-Ciealkyl; -CO-Gi; or -S0,-Gia;

Ga, G, and Gs, independently of one another are H, C;-Cizalkyl; Co-Cealkenyl; C,-
Cigalkaxy, Cs-Ci.Cycloatkoxy, C2-Cysalkenoxy; halogen; -C=N: C,;-Cjhaloalkyl; Cp-
C.qphenylatkyl; COOGg; CONH,; CONHGs; CONGoGig; sulfo; C;-Cysacylamino;
OCOG;; phenyloxy; or phenyloxy, C;-Cizalkyl or C;-Cygalkoxy each of which is
substituted by C,-Cealkyl, C,-Cygalkoxy or halogen; and one radical G, in
formula | additionafly embraces the mearting -NGGy;

Gs embraces the meanings set out below for Ry in formula II;

Ga is Cy-Cysalkyl; Co-Cyealkenyl; Ca-Coalkyl which is interrupted by O, NH, NG, or
S andjor is substituted by OH; C1-Caalkyl which is substituted by -P(O){OG ),
-N(Go)(Gi) or -OCOG,4 and/or OH; glycidyl; Cs-Cy.cycloalkyt;
C1-Caalkyloyclohexyl; phenyl; C5-Ciaalkylphenyl; Cs-Cisbicycloalkyl;
Ce-Cishicycloalkenyt; Ce-Cistricycloalkyl; Ce-Cishicycloalkylalkyl; or
G7-Cysphenylalkyl;

G and Gy, independently of one another are C+-Craalkyl; Cs-Cyzalkoxyalkyl;
Co-Cigalkanoyl; C4-Credialkylaminoalkyl or Cs-Cyzcycloatkyl; or

Go and Gy, together are Cy-Cgalkylene or -oxaalkylene or -azaalkylene ;

Gy is Cyi-Cygalkyl; C1-C,zalkoxy} Cz-Cisalkenyl, C7Cyiphenylalkyl;
Cr-Cyphenylalkoxy; Cs-Cyacycloalkyl; Ce-Cscycloalkoxy; phenoxy or pheny!; or is
Ca-Cwaalkyl which is interrupted by -O- and can be substituted by OH;
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Gz is Ci-Crealkyl; Cr-Ciaalkenyl; phenyl; Ci-Cisalkoxy; Co-Cgalkenyloxy;
Cs-Csoalkoxy which is interrupted by O, NH, NGs or $§ and/or is substituted by OH;
cyclohexyloxy; phenoxy; CC,4alkylphenoxy; C,-Cq,phenylatkoxy;
Ci-Crzalkylamino; phenylamino; tolylamine or naphthylamino;

Gia is Gy-Cyaalkyl; phenyl; naphthyl or C;-Ciealkylphenyt;

G4 is Gi-Crzalkyl, methylphenyl or phenyl;

Gig is hydrogen or C,-Cpgalkyl;

Gz is hydrogen, Ci-Cualkyl, C7-Cizphenytalkyl, -C(=0)-Gig, -C(=0)-NH-Gig;

and

Gig is Cy-Cpalkyl; Co-Capalkyl which is interrupted by 1 to 6 oxygen atoms and/for
is substituted by OH, halogen, NH;, NHG, or NGGig, Ci-Coalkoxy; phenyl;
C,-Craphenylalkyl or C,-Calkenyt; i

and, ifk =2,

E, and E; are a group of the formula la;

G is C-Ciealkylene, C,-Craalkenylene, xylylene, C,-Cxalkylene which is
interrupted by O and/or substituted by OH, or a group of the formuia
“CHZCH(OH)CH,0-G2- OCH,CH{OH)CH,-, -CO-Gyy-CQ-, -CO-NH-Gz-NH-CO-,
~{CHy);CO0-Gz-00C-(CHy)-, in which j is a number from the range from 1 to 3,

, CO-0-CH;
oris ;

HO . OH

Giao is Co-Croalkylene; Ca-Csoalkylene which is interrupted by O, phenylene, or a

group -phenylene-E-phenylene-, in which E is -O-, -S-, -SO.-, -CHy-, -CO-, or

-C(CHy)z;

G is Co-Cyoalkylene, C,-Ciooxaalkylene, Cp-Ciothiaalkylene, Cs-Cizarylene or

C»-Cealkenylene;

Gz is Cp-Croalkylene, phenylene, tolylene, diphenylenemethane aor a group of the
CH,

formula CH,- ;

CH, 'CH,
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and the remaining radicals embrace the meanings indicated if k = 1;

and in which, in formula Il

R, is hydrogen; C,-Czalky! or Cs-Cyscycloalkyl; or is Cy-Casaliyl or Cs-Cizcycloalkyl, each

of which is substituted by 1 to 9 halogen atoms, -Rs, -ORs, -N(Rs)2, =NRs, =0, -CON(Rs)s, -

CORs, -COORs, -OCORs, -OCON(Rs)z2, -CN, -NO,, -SRs,-SORs, -SO:Rs, -P(0}(OR),, a

morpholinyl, piperidinyl, 2,2,6,6-tetramethylpiperidinyl, piperazinyl or N-methylpiperazinyl

group or by combinations thereof; or fs Cs-Cazcycloalkyl or Ci-Caaalkyl which is interrupted
by 11o 6 phenylene, -O-, -NRs-, -CONRs-, -COO-, -OCO-, -CH{Rs)-, -C(R:),- or -CO- groups
or combinations thereof; or R, is C-Cyalkenyl; halogen; -SRs, SORs; SO,R4; -SOsH: or

SO.M;

Rs is Cy-Caealkyl; C5-Creatkenyl; Cs-Cycycioalkyl; Cr-Cizphenylalkyl, or éG-Cuaryl which is
unsubstituted or substituted by from 1 to 3 C,-C,alkyls;

Rs Is unsubstituted Co-Cyzaryl; or is Cs-Cyzaryt substituted by 1 to 3 halogen atoms,
C:-Caalkyl or Ci-Cealkoxy or combinations thereof; Gs-Cizcycloalkyl; unsubstituted
Cr-Cis-phenylalkyl; or is C-Cisphenyl alkyl which is substituted in the phenyl ring by 1
to 3 halogen atoms, C,-Caalkyl, Cy-Cgalkoxy or combinations thereof; or is Ca-Cgalkenyl;

As is R, hydrogen; C-Cyalkyl; or a radical of the formuta

(1a) N-T
chr, CHs

in which

T is hydrogen; Cy-Ggalkyl; C-Csalkyl which is substituted by one or mare hydroxyl
groups or by one or more acyloxy groups; oxyl; hydroxyl; -CH,CN; C,-Cigalkoxy;
Cs-Cscycloalkoxy; Cs-Cealkenyl; Cr-Cophenylalkyl; C-Cophenylatkyl which is
substituted once, twice or three times in the phenyl ring by C,-Caalkyl; or is
aliphatic C,-Cealkanoyl;

Re to Rys, independently of one another are hydrogen; hydroxyl; -C=N;

Ci-Cralkyl; Cy-Croalkoxy; Cr-Coophenylalkyl; C4-Ciacycloalkyl; C4-Cracyclo-

aikoxy; halogen; halo-C,-Csalkyl; sufonyl; carboxyl, acylamino; acyloxy;

Ci-Crealkoxycarbonyl; aminocarbanyt; ~O-Y; or -O-Z; or R and R, togsther

with the phenyi radical, are a cyclic radical which is interrupted by one or
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more oxygen or nitrogen atoms; and R4 if q is 0, additionally comprises the
meaning -NG15G7, where G,s and Gy, have the meanings defined above;

M s alkali metal;

p istor2
g isGori;
andifp=1,

X, Y and Z, independently of one another are Ry, Ci-Cuaalkyl substituted by R,; C,-Gsealkyl
which is interrupted by one or more axygen atoms and is substituted by one or more of
the groups OH and/or R,; C,-Cyocycloalkyl substituted by Ry; Cs-Cizcycloalkyt
substituted by -OR,; C,-Cxalkeny! interrupted by one or more oxygen atoms; ar a
radical of one of the formulae -CH({CH2)n-R2)-CO-0-(CHy)-R'z;
-CH{(CH:)+-R,)-CO-(NR)-{CHy)m-R'z;

——CH;~CH{OR,)-CH,-0 i —CH,-CH(OH)-CH,-NR'Y N=T ;
(|3 0
Y I .
—CH,-CH{OR,)-CH,-NR'Y ; T TH
_CH_——'(CHa) —CH—(CH,),

-CO-(CHz}s-Re; -CO-0-(CHa)-Ra; -CHx-CH{-O-(CO)-Ry)-R's; -CO-NR™-(CHy)o-R;;

Rz:and R';, independently of one another, if attached to a carbon atem, are R,; and, if
attached to an atom other than carbon, are R,;

n is0to 20; and

m is 0to 20; and

if p=2,

Y and Z, independently of one another have the same meaning as for p=1; and

X is CsCiaalkylene; -CO-(Cy-Croalkylene)-CO-; -CO-phenylene-CO-;
CO-biphenylene-CO-; CO-0-(C,-Csaalkylene)-0--CO-: -C0O-0-phenylene-0-CO-;
-CO-O-biphenylene-0-CO-; -CO-NR*-(C5-Cy.alkylene)-NR-CO-; -CO-
NR'-phenylene-NR'-CO-; -CO—NR’Abipheﬁylene-NH'-CO-; -CHo-CH(OH) -CH.-;
-CHz-CH{(OR;} -CH,-; -CH-CH(OH)-CH,-0-D-0-CH,-CH{OH)-CH,:
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-CH((CH_).R,)-COQ-D-0O0C-CH({CH2).Rz)-;
-CH,-CH(OR,)-CH;-0-D-0-CH,-CH(OR,)-CH;-;

is C2-C,zalkylene; C,-Csoalkylene which is interrupted by one or more oxygen atoms:
phenylene; hiphenylene or phenylene-E-phenylene;

i§ -0-; -S-; -80;-; -CHz-; -CO-; or -C(CHz)z~;

is hydrogen; hydroxyl; G+-Cyalkyl; C.-Cyotycloalkyl; C-Caalkoxy; Cp-Craeycloalkoxy;
Ca-Ciocycloalkyl or C,-Cicycloatkyloxy each of which is interrupted by one or more
oxygen atoms; Ce-Cyzaryl; hetero-Cy-Crzaryl; -OR;; NHR,; Ry CONR'R; allyl; Co-
Czoalkenyl; C,-Ciacycioalkenyl; Co-Crotycloalkenyl which is interrupted by one or more
oxygen atoms; Ca-Copalkynyl; or Ce-Cyacycloalkynyl; or Cq-Cxalkyl, Co-Coalkoxy or
Cs-Cratycloatkyl each of which is substituted by hydroxyl, -NHg, -NH-.C1-Cgalkyl, -NH-
cyclohexyl, -N(C,-Cealkyl),, dicyclohexylamino, halogen, Cr(_]aualkyl; C;-Cgealkoxy,
Cs-Cyzoycloalkyl, Co-Crotycloalkoxy, Co-Caoalkenyl, Co-Cytycloalkyl, Ca-Caualkynyl,
Ce-Cizcycloalkynyl, Ce-Croaryl, acylamino, acyloxy, sulfonyl, carboxyl, (meth)acryloxy,

(methjacrylamino, -COO N—T ; —CONR N—T :

is hydrogen; G,-Caxalkyl; C.-Cyzcycloalkyl; C,-Cizcycloalkyl which is interrupted by one
or more oxygen atoms; Cs-Cyaaryl; hetero-Cs-Craryl; Ry; allyl; C, -Calkenyl;
C«Cicycloalkenyl which is uninterrupted or is interrupted by one or more oxygen
atoms; Ca-Coalkynyl; or Ce-Ciatycloatkynyl; or Ci-Caalkyl or C,-Ciocycloalkyl each of
which is substituted by hydroxy!, -NHa, -NH-C,-Cgalkyl, -NH-cyclohexyl, -N(C,-Cgalkyl),,
dicyclohexylamino, halogen, C,-Cxalkyl, Ci-Czalkoxy, C.-Cqzcycloalkyl, C,-Ciacyclo-
alkoxy, C-Czalkenyl, C,-Cizcycloalkyl, Cs-Caalkynyl, Ce-Cracycioalkynyl, Cs-Craryl,
acylamine, acyloxy, sulfonyl, carboxyl, (methjacryloxy, (meth)acrylamino,

~-CQO0 N—T : —CONR' N—=T ;

R, is-COR", -COOR’; -CONR'R"; -CO-CH=CHj; -CO-C{CH,)=CH,;
R' and R", independently of ane another are hydrogen; C,-Cyaikyl; C,-Csealkyl which is

interrupted by one or more oxygen atoms; C,-Ciacycloalkyl; C.-Cizcycioalkyt which is
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interrupted by one or more oxygen atoms; Co-Caalkenyl, Cz-Calkeny! which is interrupted
by one or more oxygen atoms; or are Ce-Crzaryl; or are C,-Caalkyl or C.-Cracycioalky! each
of which substituted by hydroxyl, -NH,, -NH-C, “Cealkyl, -NH-cyclohexyl, -N(C,-Csalkyl),,
dicyclohexylamino, halogen, Ci-Calkyl, Cr-Capalkoxy, Cs-Cyocycloalkyl, C4-Cizcycloalkoxy,
Co-Croalkenyl, C,-Cizcycloalkyl, Ca-Caoalkynyl, Ce-Ciacycloalkynyl, Co-Cizaryl, acylamino,

acyloxy, sulfonyl, carboxyl, {meth)acryloxy, (meth)acrylamino, ~-COO N—T :
—CONR' N-=T .

2. A mixture according to claim 1, comprising instead of a compound of the formula | a

compound of the formula I’

- L
“ N OH

and in which in formula I' kis 1 or 2: and, ifk =1,
E.: and E,, independently of one another are a group of the formula la or I'b

(ta) \@»G.,
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OH
('b)
0G

and

G is hydrogen or C,-@laafkyl; or is Cy-Gyaalkyl which is substituted by OH,
Ci-Ciaalkoxy, allyloxy!, halogen, =0, -COOH, -COOG;, -CONH,, -CONHG,,
~CON(Gg)(Gio}, -NHz, -NHGs, =NGs, -N{(Ga)(Giro), -NHCOG,,,‘ -CN, -0C0G;,,
phenoxy and/or C,-Cigalkyl-, Cs-Cigalkoxy- or haio-substituted phenoxy; or G is
Ca-Canalkyl which is interrupted by -C- and can be substituted by OH; or G is
Cs-Cealkenyl; glycidyt; Cs-Ciztycloaikyl; Cs-Cyocycloalkyl substituted by OH,
Ci-Cq-alky! or -0COG,: C+-Cyiphenylalkyl which is unsubstituted or subé;tituted by
OH, Ci, C,-Cisalkoxy or Ci-Crsalkyl; -CO-Gyp or -80,-Gys;

Gs, Gy and G, independently of one another are H, Ci-Czalkyl; Co-Cgalkenyl;
C-Csalkoxy; Cs-Ci.cycloalkoxy; Cz-Crealkenoxy; halogen; -C=N; Ci-Cahaloalkyk;
C-Cuphenylalkyl; COQOGs; CONH,; CONHG; CONGGiyq; sulfa; C,-Ciacylaming;
OCQG;; phenyloxy; or phenyloxy, C:-Czalkyl or C,-Ciealkoxy which is
substituted by C,-Cysalkyl, C, -Cisalkoxy or halogen:

Gs embraces the meanings set out below for R; in formula il;

Gg is Ci-Ciealkyl; C-Cealkenyl; Ca-Csoalkyl which is interrupted by O, NH, NG or
S andfor is substituted by OH; C1-Caalkyl which is substituted by -P(0)(0G4)2,
N(Gg)(G1o) ar -OCOG; and/or OH; glycidyl; cyclohexyl; phenyl; C;-Ci.alkylpheny
or G;-Cyiphenylalkyl;

Gg and Gy independently of one another are C1-Cyzalkyl; Cy-Cialkoxyalkyl;
C>-Cisalkanoyl; C,-Cyedialkylaminoalky! or Cs-Crotycloalkyl; or

Go and Gy, together are Cs-Caalkylene or -oxaalkylene or -azaalkylene ;

Gy Is Ci-Ciealkyt; Cz-Ciealkenyl or phenyl; or is C4-Csoalkyl which is interrupted by
-O- and can be substituted by OH;

Gz Is Ci-Cyaalkyl; Cz-Cisalkenyl; phenyl; Ci-Ciealkoxy; C;-Cisalkenyloxy;
Ca-Csoalkoxy which is interrupted by O, NH, NGs or S and/or is substituted by OH;
cyclahexyloxy; phenoxy; C;-Cy.alkylphenoxy; C+-Cyiphenylalkoxy;
C1-Cyzalkylamino; phenylamino; tolylamino or naphthylaming;

Giais Ci-Crzalkyl; phenyl; naphthyi or C7-Ciaalkylphenyl;
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G is Ci-Cyzalkyl, methylphenyl or phenyi;

and, ifk=2

E: and E; are a group of the formula la;

G is C,-Ciealkylene, C,-Cizalkenylene, xylylene, Ca-Cyoalkylene which is
interrupted by O and/for substituted by QH, or a group of the formulae
-CH2CH(OH)CH,0-G2o-OCH,CH(OH)CHz-, -CO-Gay-CO-, -CO-NH-Gpp-NH-CO-,
~(CHz)-COO-Gz5-O0C-{CH,);-, in which j is a number from the range from 1 to 3,

, GO-0-CH;
oris ;

HO OH

Gz is Co-Croalkylene; Cq-Csoalkylene which is interrupted by O, phenylene, or a
group -phenylene-E-phenylene-, in which E is -O-, -S-, -SO,-, -CHa-, -CO-, or
-C{CHy)s-;

Gzi is C-Choalkylene, Co-Ciooxaalkylene, Co-Cithiaalkylene, Cs-Cizarylene ar
C,-Cealkenylene;

H R Gz is Co-Crealkylens, phenylens, tolylene, diphenylenemethane or a group of the
i o

‘. formula CH,- :

GH, “CH,

Gzs is Gz-Croalkylene or Cq-Caoalkylene which is interrupted by O,

ere and the remaining radicals embrace the meanings indicated for k = 1;
0 and in which, in formula |1,
e R, s hydrogen; C:-Caalkyl or Cs-Ciacycloalkyl; or is Cy-Caaalkyl or Cs-Ciatycloaliyl each
of which is substituted by 1 to 9 halogen atoms, -R., -ORs, -N{Rs},, =NR;, =0, -CON(Rs)o, -
: CORg, -COOR;, -OCORs, -OGON(Rs), -CN, -NO,, -SRs, -SOR;, -SO-Rs, -P(O){ORs)2, &

morpholinyt, piperidinyl, 2,2,6,6-tetramethylpiperidinyl, piperaziny!- or N-methylpiperazinyl
group or by combinations thereof; or is Cs-Cracycloalkyt or C4-C,.alkyl each of which is
interrupted by 1 to & phenylene, -O-, -NR;-, -CONRs-, -COO-, -0CQ-, -CH(Rs}-, -C(Rs)e- or
-CO- groups or combinations thereot; or R, is Cx-Czqalkenyl; halogen: -SR,, SOR.; SQO.R,; -
S04H; or SOM;
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is Ci-Cralkyl; C;s-Cigatkenyl; Cs-Cracycloalkyl; Cr-Gisphenyialkyl: or Cs-Crzaryl which is
unsubstituted or substituted by from 1 to 3 Cy-C.alkyls;

is unsubstituted Cs-Cy.aryl; or is Ce-Crsaryl substituted by 1 to 3 halogen atoms,
C:-Cealkyt or Cy-Cgalkoxy or combinations thereof; Cs-Cyacycloalkyl; unsubstituted
G7.Cis-phenylalkyl; C;-C,sphenylalkyl which is substituted in the phenylringby 1 to 3
halogen atoms, C;-Caalkyl, Cs-Csalkoxy or combinations thereof: or is Co-Ceatkenyl;

is Ra; hydrogen, Cy-Cy,alkyl; or a radical of the formula

CH
® cH,

(1a) N—-T .
ch, CH;

wherein

T is hydrogen; C;-Caalkyl; Co-Caalkyl which is substituted by ane or more hydroxyl
groups or by one or more acyloxy groups; oxyl: hydroxyl; -CH-CN; C-Cgalkoxy;
Cs-Cazcycloalkoxy; Cs-Cealkenyl; C7-Cqphenylalkyl; C,-Caphenylalkyl which is
substituted once, twice or three times in the phenyl ring by C;-Caalkyl; or is
aliphatic C,-Caalkanoyl;

Rs to Rus, independently of one another are hydrogen; hydroxyl; -C=N;

Cy-Caoalkyl; Cy-Cyalkoxy; Cr-Caphenylaliyl; C4-Ciocycloalkyl; C,-
Cicycloalkoxy; halogen; halo-C,-Csalkyt; sulfonyl; carboxyl; acylamino;
acyloxy, C,.Cyealkoxycarbonyl; aminccarbonyl; -0-Y; or -O-Z; or Rs and R,
together with the pheny! radical, are a cyclic radical which is interrupted by
one of more oxygen or nitrogen atoms;

M is alkali metal;
p islorg

g is0or7;
andifp=1,

X, Y and Z, independently of ane another are Ry: Ci-Casalky! substituted by R, C2-Csoalkyl

which is interrupted by one or more oxygen atoms and is substituted by one or more of
the groups OH and/or R, C,-Cy.cycloalkyl substituted by Re Ca-Ciacycloalkyl
substituted by -ORy; C4-Czealkenyl interrupted by one or more oxygen atoms; or a
radical of one of the formulae -CH((CHz)a-R2}-CO-0-(CHy)m-R';
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“CH((CHe)v-Ra)-CO-(NR')-(CHz)-R';

~CH;~CH{OR,)-CH,-0 N=T & —CH,CH(OH)-CH,-NRYY N-T ;
ﬁ 0
c—o0 ”_ R
—CH,-CH(OR,)-CH,-NR'Y N-T ' ; T had
TOHT(CH,), —gy—— (CH,),

-CO-(CH2)r-Ry; -CO-0-(CH,),-Ry: -CHa-CH(-O-(CO)-Ry)-R';; -CO-NR’-(CH,),-Ry;

Rzand R, independently of one another, it attached to a carbon atom, are Ry and, if
attached to an atom other than carbon, are Ry

n is0to 20; and

m is 0 to 20; and

if p=2,

Y and 2, independently of one another have the same meaning as for p=1; and

X is CCyalkylene; -CO-(Co-C,zalkylene)-CO-: -CO-phenylene-CO-;
-CO-biphenylene-CO-; CO~O-(Cz-Cualkylene)-O--CO-; -CO-O-phenylene-0-CO-:
-CO-0-biphenylene-0-CO-: -CO—NH’-(Cz-C12alkylene)-NR’-CO‘; -CO-
NR'-phenylene-NR-CO-; -CO—NH'-biphenylene-NH’-CO—; -CHz-CH(OH) -CH,-:
-CH-CH(OR;) -CH.-; -CHz-CH(OH)-CHZ-O-D-O-CHQ-CH(OH)—CHQ;
-CH;-CH(OH;)-CHQ-O-D-O-CHE-CH(ORz)-CHz-;

D is C;-Ciaalkylene, C4-Csealkylene which s interrupted by one or more oxygen atoms;
phenylene; biphenylene or phenylene-E-phenylene;

E i5-0--S-;-50,; -CHz; -CO-; or -C(CHy),-;

Ry is hydrogen; hydroxyl; C,-Caalkyl; C-Cizoycloaikyl; C4-Cooalkoxy; C+-Cyzcycloalkoxy;

C4-Cy.cycloalkyl or C4+-Cizcycloalkyloxy each of which is interrupted by one or more
oxygen atoms; Ce-Cizaryl; hetero-Cs-Cyzaryl; -OR,; NHR,; R; CONR'R”; allyl; C.-

Caoalkenyl; Ca-Ciocycloalkenyl; C.-Cicycloatkenyl which is interrupted by one or more

oxygen atoms; Cs-Caogalkynyl; or Ce-Cracycloalkynyi:




- 86 -

Ry is hydrogen; Ci-Caoalkyl; C4-Cyacycloalkyl; C.-Cyzeycloalkyl which is interrupted by one
or more oxygen atoms; Ce-Ciaryl; hetero-Cy-Cizaryl; R;; allyl; C, -Caoalkenyl;
Ca-Grzcycloalkenyl which is uninterrupted or is interrupted by one or more oxygen
atoms; Cy-Czalkynyl; or Ce-Crotycloalkynyt;

R; is-COR', -COOR’; -CONR'R™: -CO-CH=CHb; -CO-C{CH,)=CH;;

R’ and R", independently of one another are hydrogen; Cy-Cxalkyl; Cs-Ceealky! which is

interrupted by one or mare oxygen atoms; C4-Ciztycloalkyl; Ci-Ciacycloalkyl which is

interrupted by one or more oxygen atoms; Co-Caalkenyt; C»-Cacalkenyl which is interrupted

by one or more oxygen atoms: or are Ce-Cyaaryl.

3. A mixture according to claim 1 comprising from 0.2 to 5 parts by weight of
compound of the formula Il per part by weight of compound of the formuia I,

4. A mixture according to claim 1, in which in the compound of the formuia |

G, ifk = 1, is hydrogen, C-Csgalkyl, allyl, glycidyl or benzyl; or is C;-Czalkyl
which is substituted by OH, C;-Cisalkoxy, Cs-Crzcycioalkoxy, phenoxy, -COOGs,
-CONHGg, -CON(G3)(Gi0) andfor -OCOG;; or G i3 -(CH,CHG\5-O);-Gys OF
-CHz-CH(OH)-CHZ-O-(CHchG15-O);-G1a where i is a number from the range
1-12;

G, if k = 2, is C-Ciealkylene, C,-Cisalkenylens, xylyleng, or is C5-Cxalkylene
interrupted by O andfor substituted by OH;

Gs, Gs and Gs, independently of one another are H, Cy-Chzalkyl, C;-Cealkenyl,
Cy-Cizalkoxy, Cl, F; and a radical G in formula | additionally comprises NG;sGy7;
Gg is hydrogen, C,-Caaalkyl, Cs-Cizcycloalkyl or C-Cisphenylaliy);

Gy is Gi-Cizalkyl; Cs-Cigalkenyl; Cs-Cagalkyl which is interrupted by O andjor
substituted by OH; Cs-G,acycloalkyl; Ci-Caalkyicyclohexyl; or is Ci-Caalkyl
substituted by -P{0){OG4)2;

Gy and G, independently of ane another are C,-Cealkyl or cyciohexyl; or

Gg and Gy, together are pentamethylene or 3-oxapentamethylene;

Gy, is Ci-Caalkyl, Co-Csalkenyl, cyclohexyl or phenyi; or is Cy-Cagalkyl which is
interrupted by -O- and can be substituted by OH; and

G4 is Ci-Cialkyl;

Gis is H or methyi;
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Gig is hydrogen;

Gi7 is hydrogen, Ci-Caalkyl, CO-Gyg;

Gis is H, Ci-Cyealkyl, phenyl or Cr-Cioalkyiphenyt; and

Gy is Cy-Caoalkyl; Ca-Caoalkenyl; Ci-Czoalkoxy; or Co-Cacalkyl which is interrupted by O;

and in which in the compound of the formuia Il

Ri  is hydrogen; Cy-Caalkyl, Cs-Ccycioalkyl or C+Cisphenylalkyl;

Rs to Rys, independently of one another are H, C-Crealkyl, C.-Cealkenyl, Ci, F,

QY or OZ;

p is1;and

q isDor1;

X, Y and Z, independently of one another are Ry, Ci-Caqalkyl which is substituted by Ry
C2-Csoalkyl which is interrupted by one or mare oxygen atoms and substituted by one or
more of the groups OH andjor R,; or are a radical of one of the formulae
“CH((CHz}wRz)-CO-O-(CHa)m-Rs; -CH((CHz)y-Ra)-CO-(NR')-(CHa)n-R'z:
-CO-(CHg)y-Rz; -CO-0-(CHy)o-Rz; -CH;-CH{-0-(CO)-R,}-R"; -CO-NR"-(CHo)-Ro;

R.and R, independently of one another, if attached to a carbon atom, are R,; and, if
aftached to an atom other than carbon, are Ry

n is0to 20; and

m is 0to 20; and

Ry is hydrogen; hydroxyt; C1-Caalkyl; Cs-Cyacycloalkyl; Cy-Cooalkaxy; Ce-Crotycloalkoxy;
phenyl; -OR;; NHR;; R;; allyl; or C4-Czoalkyl, C,-Copalkoxy or C.-Czcycioalkyl, each of
which is substituted by hydroxyl, C1-Caalkyl, C,-Cooalkoxy, acyloxy, carboxyl, or
(meth)acryloxy;

Ry is hydrogen; Cy-Caalkyl; Ca-Cracycloalkyt; phenyl; Ry; allyl; or Cy-Caalkyl or
C4-Crscycloalkyl, each of which is substituted by hydroxyl, C,-Caxsalkyl, Ci-Cuvalkoxy,
acyloxy, carboxyl or (methjacryloxy;

R. is -COR’; -COOR'; -CONR'R"; -CO-CH=CH,; -CO-G(CH4)=CH;;

R’ and R”, independently of one another, are hydragen; C,-Caalkyl; Cs-Cpoalkyl which is

interrupted by oxygen; C4-Crcycloalkyl; Co-Caalkenyl; phenyl; or are C,-Cpalkyl or

cyclohexyl each of which is substituted by hydroxyl, C4-C,zalkyl, Ci-Cizalkoxy or carboxyl.

5. A mixture according to claim 1 in which in the compound of the formula i
kis 1,
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G is hydrogen; C,-Cizalkyl; Gy-Cizalkyl substituted by OH, G,-Cyaalkoxy,

Cs-Crzcycloalkoxy, -COOG,, -CON(Gg){G1p), phenoxy and/for -0COGyy, glycidyl or

benzyl; or G is -(CH,CHG:5-0)-Gys or -CHz-CH(OH)-CH;-O-(CH.CHG, 50)rGig,

where i is 2 number in the range 2-12;

G is C;-Cyoalkyl; Cy-Cyzatkenyl; Cs-Caalkyl which is interrupted by O andfor

substituted by OH; Cs-Craeycloalkyl; C:-C.alkyleyclohexyl; or C,-Cialky! which is

substituted by -P(0)(0G,).:

Gy and Gy are C,-Caalkyl;

Gy, is Gy-Caalkyl, cyclohexyl or C,-Cyalkenyl; or is Cy-Czoalky! which is interrupted

by -O- and can be substituted by OH;

G, is Ci-Caalkyt;

Gis is hydrogen; and

Gre is H, Cy-Cysalkyl, phenyl or Cr-Croalkylphenyl,

and in which in the compound of the formula 1|

Rs to Rss, independently of one another are H, Ci-Craalkyl, Cl and Ry, R, and

R if q is 0, additionally embrace OH and oY;

p isft;

X and Y, independently of one another, are R,; Co-Cralkyl which is substituted by R,
Ca.Cyoalky! which is interrupted by one or more oxygen atoms and substituted by one or
more of the groups OH and/or R,;

Ry is hydroxyl; C,-Cialkyl; Ce-Cracycloalkyt; C1-Caealkoxy; Ce-CyzLycloalkoxy; phenyl: -OR,;

R allyl; or is C,-Caoalkyl, Co-Caalkoxy or cyclohexyl each of which is substituted by

hydroxyl, C,-Cy,alkyl, C:-Croalkoxy or carboxyl;

Ry is hydrogen; C,-Cizalkyl; Co-Crocycloalkyl; phenyl; Ry; allyl; or C1-Cxoalky! or cyclohexyl
each of which is substituted by hydroxyl, Cy-Cyzalkyl, C1-Cyzalkoxy or carboxyl;

R, is -COR’; -COOR'; -CONR'R”; -CO-CH=CH,; -CO-C(CH3)=CHy;

R'and R”, independently of one another, are hydrogen; C1-Caalkyl; Co-Cualkyl which is

interrupted by oxygen; Ca-Cyzcycloaikyl; or are C>-Caoalkyl or cyclohexyl each of which is

substituted by hydroxyl, Ci-Craalkyl, Ci-Cyalkoxy or carboxyl.

6. A mixture according to claim 1 in which in the compound of the formuia 1
kis 1;

Gs, Gq and Gs, independently of orie another are M, Cl, C4-Caalkyl, allyl or
Cy-Cialkoxy;
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Gs is hydrogen;

G is Cy-Cyg-alkyl or benzyl; or is C,-Cealkyl substituted by OH, C;-Csalkoxy,

phenoxy andfor -OCOG,; or is C+-Cealkyl substituted by -COOG,

G is Cy-Cqalky! or Cy-Ceaikenyl; and

Gy is Cy-Caalkyl or Cy-Caalkenyl,

and in which in the compound of the formula If

Re 10 Ris are H;

qisi;

pisi;

Xand Y, independently of one another, are Ry; C.-Cysalky! which is substituted by R,;
C4-Coatlkyl which is interrupted by one or more oxygen atoms and substituted by one or
more groups R, :

R, is hydroxyl; C1-Cralkaxy; cyclohexyloxy: -OR,; R;; allyl;

Ry s hydrogen; C,-Cyalky!: cyclohexyl;

R, is-COR'; -CQOR"

R’ is hydrogen; C1-Caoalkyl; C4-Caoalkyl which is interrupted by oxygen; cyclohexyl

or Cy-Caalkyleyclohexyl.

7. A composition comprising
A)  an organic material sensitive to damage by light, oxygen andjor heat, and
B}  as stabilizer, a mixtura comprising a compaund of the formula | and a

compound of the formula Ii.

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

S. A composition according to claim 7, comprising in addition to components A
and B one or more other stabilizers or any other additives.

10. A composition according to claim 7, comprising as component A a synthetic

organic polymer.

11. A composition according to claim 7, comprising as component A 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 component one or mere stabilizers selected from the
group consisting of light stabilizers of the sterically hindered amine and/or

2-hydroxyphenyt-2H-benzotriazole type.

13. A method of stabilizing organic material against damage by light, oxygen
and/or heat, which comprises adding to said material as stabilizer a mixture
according to ¢laim 1 comprising a compound of the formula | and a compound of
the formula II.

14. The use of a mixture according to claim 1 comprising a campound of the
formula | and a compeund of the formula [l for stabilizing organic material against
damage by light, oxygen and/or heat.

15. A mixture according to claim 1 substantially as hereinbefore described
with reference to the Examples.

DATED this 5th day of September 1997

CIBA SPECTALTY CHEMICALS HOLDING INC.

ees By its Patent Attorneys
. DAVIES COLLISON CAVE
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