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(57) ABSTRACT 

Novel compounds of formula (I) are described, Wherein E 
corresponds to the formula (a) or to the formula (b) and the 
radicals R1, R2, R11, R22, R22, R33, and R‘33 are as de?ned 
in claim 1. Compounds of formula (I) are suitable for 
stabilising organic material, especially plastics materials, 
surface-coatings, cosmetic preparations, sun protection 
agents or photographic material, against damage by light, 
oxygen and/or heat. 

// R11— I 
\ 

OH 

N \ N 

1 1 E N \ \ 

L —R33 X / 



US 2005/0038245 A1 

NAPHTHYLTRIAZINES AS STABILIZERS FOR 
ORGANIC MATERIAL 

[0001] The invention relates to novel compounds of the 
2-hydroXyphenyl-1,3,5-triaZine type that comprise one or 
tWo ot- or [3-bonded naphthyl groups, to the use of those 

compounds for stabilising organic material, especially in 
plastics materials, surface-coatings, cosmetic preparations, 
sun protection agents or photographic material, against 
damage by light, oxygen and/or heat, and to correspondingly 
stabilised organic material. 

[0002] If it is desired to increase the light stability of an 
organic material, especially a coating, a light stabiliser is 
usually added. A class of light stabilisers that is very often 
employed comprises the UV absorbers, Which protect the 
material by absorbing harmful radiation by Way of chro 
mophores. An important group of UV absorbers is formed 
by the 2-hydroXyphenyl-1,3,5-triaZines (US. Pat Nos. 
3,118,887, 3,242,175, 3,244,708, GB-A-1 321 561). 

[0003] Reactions of cyanuric chloride With naphthyl com 
pounds are described in Us. Pat. Nos. 1,551,095, 3,478,024 
and 3,118,887. A speci?c compound of the 2-hydroXyphe 
nyl-4,6-bis(ot-naphthyl)-1,3,5-triaZine type is recommended 
as an additive to photographic material in GB-A-1 321 561. 

[0004] Speci?c compounds of the 2-hydroXyphenyl-4 
naphthyl-1,3,5-triaZine class have noW been found that 
surprisingly exhibit especially good stabiliser properties. 

[0005] The invention therefore relates to a compound of 
formula I 

OH 

[0006] Wherein 

[0007] E corresponds to the formula 

V 

R22 R22 
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[0008] or to the formula 

[0009] R1 is hydrogen or 0R3; 
[0010] R2 is H, C1-C18alkyl; CZ-CGalkenyl; phenyl; 

phenyl substituted by C1-C8alkyl or by C1-C8alkoXy; 
C7-C11phenylalkyl; C5-C12cycloalkyl; COOR4; CN; 
NH2, NHR7, —N(R7)(R8), NH—CO—R5; halogen; 
C1-C18haloalkyl; —S—R3 or —O—R3; 

[0011] R3 is H, C1-C18alkyl; C5-C12cycloalkyl; 
C3-C18alkenyl; phenyl; C1-C18alkyl that is substituted 
by phenyl, vinylphenyl, OH, C1-C18alkoXy, 
C5-C12cycloalkoXy, C3-C18alkenyloXy, halogen, 
—COOH, —COOR4, —O—CO—RS, —O—CO— 
O—R6, —CO—NH2, —CO—NHR7, —CO— 
N(R7)(R8), CN, NH2, NHR7, —N(R7)(R8), —NH— 
CO—R5, phenoXy, C1-C18alkyl-substituted phenoXy, 
phenyl-C1-C4-alkoXy, C6-C15bicycloalkoXy, 
C8-C15bicycloalkyl-alkoXy, C6-C15bicycloalkenyl 
alkoXy and/or by C6-C15tricycloalkoXy; 
C5-C12cycloalkyl that is substituted by OH, 
C1-C4alkyl, C2-C6alkenyl or by —O—CO—RS; 
—CO—R9 or —SO2-R1O; or R3 is C3-C5Oalkyl that is 
interrupted by one or more oXygen atoms and/or is 
substituted by OH, phenoXy or by 
C7-C18alkylphenoXy; 

[0012] or R3 has one of the de?nitions —A; —CH2— 

CH(XA)—CH2—O—R12; —CR13R‘13—(CH2)rn— 
X—A; 

[0016] R4 is C1-C18alkyl; C3-C18alkenyl; phenyl; 
C7-C11phenylalkyl ; C5-C12cycloalkyl; or C3-C5Oalkyl 
that is interrupted by one or more of —O—, —NH—, 
—NR7 and —S— and may be substituted by OH, 
phenoXy or by C7-C18alkylphenoXy; or is 
C2-C12hydroXyalkyl; 

[0017] R5 is H; C1-C18alkyl; C1-C18alkyl substituted by 
COOH or by COOR4; C2-C18alkenyl; C2-C18-alkenyl 
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[0050] C6-C15BicycloalkoXy is, for example, bornyloXy or 
norborn-2-yl-oXy. 

[0051] C6-C15Bicycloalkyl-alkyl or -alkoXy is alkyl or 
alkoXy substituted by bicycloalkyl, the total number of 
carbon atoms being 6-15; examples are norbornane-2-me 
thyl and norbornane-2-methoXy. 

[0052] C6-C15Bicycloalkenyl is eg norbornenyl, norbor 
nadienyl. 

[0053] Norbornenyl, and especially norborn-S-enyl, is 
preferred. 

[0054] C6-C15Bicycloalkenyl-alkoXy is alkoXy substituted 
by bicycloalkenyl, the total number of carbon atoms being 
6-15; an eXample is norborn-S-enyl-2-methoXy. 

[0055] C6-C15Tricycloalkyl is eg 1-adamantyl, 2-ada 
mantyl; l-adamantyl is preferred. 

[0056] C6-C15TricycloalkoXy is eg adamantyloXy. 
C3-C12Heteroaryl is preferably pyridinyl, pyrimidinyl, tri 
aZinyl, pyrrolyl, furanyl, thiophenyl or quinolinyl. 

[0057] Preference is given to those compounds of formula 
I Wherein the naphthyl unit or the naphthyl units are bonded 
in the ot-position in accordance With the formula 

(Ia) 

[0058] Wherein 

[0059] E corresponds to the formula 

R22 R22 

[0060] or to the formula 

\ \ 
| _R,,. 

/\/ / 
R'22 
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[0061] Of particular interest industrially are compounds of 
formula I Wherein the naphthyl unit or the naphthyl units are 
bonded in the [3-position in accordance With the formula 

(R1) 
R1 

W R11— I 
\ OH 

] \N 
E)\N/ \ \ 

I —R33 
/\/ / 

R33 

[0062] Wherein 
[0063] E corresponds to the formula 

V 
R22 R22 

[0064] or to the formula 

\ \ 
| _R,,. 

/\/ / 
R22 

[0065] Typical compounds of formula I include those 
Wherein 

[0066] R1 is hydrogen or OR3; 
[0067] R2 is H, C1-C18alkyl; C2-C6alkenyl; phenyl; 

phenyl substituted by C1-C8alkyl or by C1-C8alkoXy; 
NH—CO—R5; halogen; C1-C18haloalkyl; or 
C1-C18alkoXy; 

[0068] R3 is H, C1-C18alkyl; C5-C12cycloalkyl; 
C3-C18alkenyl; phenyl;C1-C18alkyl that is substituted 
by phenyl, vinylphenyl, OH, C1-C18alkoXy, 
C5-C12cycloalkoXy, C3-C18alkenyloXy, halogen, 
—COOH, —COOR4, —O—CO—RS, —O—CO— 
O—R6, —CO—NH2, —CO—NHR7, —CO— 
N(R7)(R8), CN, NH2, NHR7, —N(R7)(R8), —NH— 
CO—R5, phenoXy, C1-C18alkyl-subsbtuted phenoXy 
and/or by phenyl-C1-C4alkoXy; C5-C12cycloalkyl that 
is substituted by OH, C1-C4alkyl, C2-C6alkenyl or by 
—O—CO—RS; or R3 is —SO2—R1O; or R3 is 
C3-C5Oalkyl that is interrupted by one or more oxygen 
atoms and/or is substituted by OH, phenoXy or by 
C7-C18alkylphenoXy; or R3 has one of the de?nitions 

—CO—CH=CH2 and —CO—C(CH3)=CH2; 
[0069] R4 is C1-C18alkyl; C3-C18alkenyl; phenyl; 

C7-C11phenylalkyl; C5-C12cycloalkyl; or C3-C5Oalkyl 
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that is interrupted by one or more of —O—, —NH—, 
—NR7— and —S— and may be substituted by OH, 
phenoXy or by C7-C18alkylphenoXy; or is 
C2-C12hydroXyalkyl; 

[0070] R5 is H; C1-C18alkyl; C2-C18alkenyl; 
C5-C12cycloalkyl; phenyl; or C7-C11phenylalkyl; 

[0071] R6 is H; C1-C18alkyl; C3-C18alkenyl; phenyl; 
C7-C11phenylalkyl; or C5-C12cycloalkyl; 

[0072] R7 and R8, independently of each other, are 
C1-C12alkyl; C3-C12alkoXyalkyl; C4-C16dialkyl-ami 
noalkyl; or cycloheXyl; or together form C3-C9-alky 
lene or -oXaalkylene; 

[0073] R10 is C1-C12alkyl; 
C7-C14alkylphenyl; 

[0074] the radicals R11, R22 and R33) independently of 
one another, are H, C7-C11phenylalkyl or C1-C8alkyl; 
and 

phenyl; naphthyl or 

[0075] R‘22 and R‘33, independently of each other, are H; 
C1-C8alkyl; C3-C6alkenyl; C7-C11phenyl-alkyl; 
C5-C12cycloalkyl; phenyl; naphthyl; biphenylyl; 
C7-C11phenylalkyl; C7-C14alkylphenyl; 

[0076] NHR7; —N(R7)(R8); C1-C18haloalkyl; or halo 
gen; or have one of the de?nitions of 0R3. 

[0077] Preferred among the latter are compounds of for 
mulae 11a and 11b 

(Ha) 

(IIb) 

OH 
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[0078] Wherein 

[0079] E corresponds to the formula 

or G; 

[0080] E‘ corresponds to the formula 

[0081] G corresponds to the formula 

[0082] and G‘ corresponds to the formula 

R22 

8 
R22 

8 
[0083] Especially preferred are compounds of formula I 
Wherein 

[0084] R1 is hydrogen or 0R3; 
[0085] R2 is H, C1-C8alkyl; phenyl; phenyl substituted 

by methyl or by methoXy; NH—CO—R5; tri?uorom 
ethyl; or C1-C18alkoXy; 
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[0086] R3 is H, C1-C18alkyl; cycloheXyl; 
C3-C18alkenyl; C1-C18alkyl that is substituted by phe 
nyl, OH, C1-C18alkoXy, cycloheXyloXy, halogen, 
—COOH, —COOR4> —O—CO—RS, —CO—NHR7, 
—CO—N(R7)(R8), CN, NHR7, —N(R7)(R8), —NH— 
CO—R5 and/or by phenyl-C1-C4alkoXy; or cycloheXyl 
that is substituted by OH, C1-C4alkyl, C2-C6alkenyl or 
by —O—CO—RS; 

[0087] R4 is C1-C18alkyl; C7-C11phenylalkyl; 
C5-C12cycloalkyl; or C2-C12hydroXyalkyl; 

[0088] R5 is H; C1-C18alkyl; C2-C8alkenyl; cycloheXyl; 
phenyl; or C7-C11phenylalkyl; 

[0089] R7 and R8, independently of each other, are 
C3-C12alkyl or cycloheXyl; or together form 
C3-C9oXaalkylene; 

[0090] the radicals R11, R22 and R33, independently of 
one another, are H, C7-C11phenylalkyl or C1-C8alkyl; 
and 

[0091] R‘22 and R‘33, independently of each other, are H; 
C1-C8alkyl; C3-C6alkenyl; C7-C11phenyl-alkyl; 
C5-C12cycloalkyl; tri?uoromethyl; phenyl; naphthyl; 
biphenylyl; C7-C11phenylalkyl; C7-C14alkylphenyl; or 
NHR7 or —N(R7)(R8); or have one of the de?nitions of 

OR3. 

[0092] Of particular signi?cance are compounds of for 
mulae 11a and 11b Wherein 

[0093] E in formula IIa corresponds to one of the 
formulae 

and 

[0094] E‘ in formula IIb corresponds to the formula 

R22 
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[0095] G corresponds to the formula 

[0096] and G‘ corresponds to the formula 

[0097] R1 is hydrogen or OR3; 
[0098] R2 is H, C1-C18alkyl; methoXy or phenyl; 
[0099] R3 is H, C1-C18alkyl; C1-C12alkyl that is substi 

tuted by OH, C1-C18alkoXy, COOR4 or by —O—CO— 

[0100] R5; 
[0101] R4 is C1-C18alkyl; 
[0102] R5 is H; C1-C18alkyl; or C7-C11phenylalkyl; and 

[0103] R22 is H or methyl; and 

[0104] R‘22 is H or C1-C4alkyl or has one of the de? 
nitions of OR3. 

[0105] The compounds of formula I can be prepared by 
Friedel-Crafts addition of halotriaZines to corresponding 
aromatic compounds and phenols analogously to one of the 
methods speci?ed in EP-A-434 608 or in one of the publi 
cations mentioned at the beginning or analogously to one of 
the methods speci?ed in the publication by H. Brunetti and 
C. E. Liithi, Helv. Chim. Acta 55, 1566 (1972); see also US. 
Pat. Nos. 5,726,310, 6,057,444, 6,225,468, and EP-A-941 
989, WO 00/29392. That procedure can be folloWed by a 
further reaction according to knoWn methods to form com 
pounds of formula I Wherein R7 is not hydrogen; such 
reactions and processes are described, for eXample, in EP-A 
434 608, page 15, line 11, to page 17, line 1. That route is 
especially suitable for the preparation of compounds accord 
ing to the invention of formula I Wherein the naphthyl group 
is bonded in the ot-position (l-naphthyl). 

[0106] To prepare the compounds of formula I, advanta 
geously one equivalent of cyanuric chloride is used as 
starting material and is reacted With approximately one 
equivalent each of naphthalene or a suitable naphthalene 
compound, a further aromatic compound and a phenol, such 
as, for eXample, resorcinol. Suitable aromatic starting mate 
rials must have at least one C—H bond on the aromatic 
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compound; at least one of the phenols used must contain an 
ortho-position unsubstituted in that manner. The further 
aromatic compound may be identical to the naphthalene 
compound or the phenol, or may be benZene or a substituted 
benZene, such as, for example, toluene, xylene, mesitylene, 
tert-butylbenZene, biphenyl or methoxybenZene. The naph 
thalene compound is preferably naphthalene, or alkyl- or 
alkoxy-naphthalene, especially ot- or [3-naphthol, ot- or 
[3-methylnaphthalene, ot- or [3-meth-oxynaphthalene. The 
phenol is preferably phenol, resorcinol, or resorcinol sub 
stituted by alkyl or by phenylalkyl, especially resorcinol. 

[0107] The reaction is carried out in a manner knoWn per 
se by reacting the starting materials With the cyanuric halide 
in an inert solvent in the presence of anhydrous AlCl3. 
Aluminium trichloride can be used in excess and/or in 
admixture With HCl, for example conc. aqu. hydrochloric 
acid. Advantageously, the naphthyl compound is reacted ?rst 
and the phenol compound is added last. 

[0108] The reaction product of cyanuric halide and naph 
thyl compound can be further reacted directly or can also be 
isolated in knoWn manner. A number of such intermediates 
are novel; the invention therefore relates also to the com 
pounds 

[0109] 2,4-bis(4-methyl- 1-naphthyl)-6-chloro- 1 ,3,5 -tri 
aZine; 

[0110] 2,4-bis(4-methoxy- 1-naphthyl)-6-chloro- 1 ,3,5 - 
triaZine; 

[0111] 2-(4-methoxy- 1-naphthyl)-4-(4-hydroxy- 1 - 
naphthyl)-6-chloro-1 ,3,5 -triaZine; 

[0112] 2,4-bis(2-hydroxy-1 -naphthyl)-6-chloro- 1,3,5 - 
triaZine; 

[0113] 2,4-bis(2-methoxy- 1-naphthyl)-6-chloro- 1 ,3,5 - 
triaZine; 

[0114] 2-(2-methoxy- 1 -naphthyl)-4-(2-hydroxy- 1 - 
naphthyl)-6-chloro-1 ,3,5 -triaZine; 

[0115] 2,4-dichloro-6-(2-methoxy-1 -naphthyl)-1 ,3,5 - 
triaZine. 

[0116] Suitable solvents are, for example, hydrocarbons, 
chlorinated hydrocarbons, hydrocarbons containing SO or 
SO2 groups, or nitrated aromatic hydrocarbons; high-boiling 
hydrocarbons, such as ligroin, petroleum ether, toluene or 
xylene, or sulfolane are preferred. 

[0117] The temperature is generally not critical; the tem 
peratures used are usually from —20° C. to the boiling point 
of the solvent, for example from 0° C. to 100° C. 

[0118] Alternatively, the ot- or [3-naphthyltriaZines accord 
ing to the invention can also be prepared by means of 
Grignard processes analogously to knoWn compounds, see 
US. Pat. No. 5,438,138 and publications mentioned therein. 

[0119] The compounds according to the invention can 
furthermore be obtained analogously to processes described 
in US. Pat. Nos. 5,545,863, 5,478,935, 6,020,490, WO 
96/28431, or by ring-closing reactions analogously to H. 
Brunetti and C. E. Liithi, Helv. Chim. Acta 55, 1566 (1972). 
For example, compounds according to the invention of 
formula I can be obtained analogously to WO 96/28431 by 
replacing one or also both of the biphenyl starting com 
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pounds described in WO 96/28431 on pages 9-13 by a 
corresponding naphthyl compound in each case. 

[0120] Free phenolic hydroxyl groups of the reaction 
product in the p-position With respect to the triaZine ring can 
be further modi?ed in knoWn manner, for example etheri 
?ed. Working-up can be carried out by customary methods, 
eg by extraction and separation steps, ?ltration and drying; 
if necessary, further puri?cation steps can be performed, e.g. 
recrystallisation. 
[0121] The products from the above-described reactions 
can be further modi?ed Within the scope of the de?nitions 
given for formula I according to knoWn methods. 

[0122] The reactions can be carried out With the exclusion 
of oxygen, for example by ?ushing With an inert gas, such 
as argon; oxygen is not troublesome in every case, hoWever, 
and therefore the reaction can also be carried Without the 
mentioned measure. When the reaction is complete, Work 
ing-up can be carried out according to customary methods. 

[0123] The compounds according to the invention are 
especially suitable for stabilising organic materials against 
damage by light, oxygen or heat. The compounds according 
to the invention are most especially suitable as light stabi 

lisers (UV absorbers). 
[0124] The materials to be stabilised may be e.g. oils, fats, 
Waxes, surface-coatings, cosmetics, photographic materials, 
textiles and their dyestuffs, or biocides. Aparticularly inter 
esting application is in polymeric materials of the kind 
present in plastics materials, rubbers, coating materials, 
photographic material or adhesives. When used in cosmetic 
preparations, the skin or hair to Which the preparation is 
applied is especially also protected against damage by light. 

[0125] Examples of organic materials that can be stabi 
lised in that manner are as folloWs: 

[0126] 1. Polymers of monoole?ns and diole?ns, for 
example polypropylene, polyisobutylene, polybut-1 
ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, 
polyisoprene or polybutadiene, as Well as polymers of 
cycloole?ns, for instance of cyclopentene or nor 
bornene, polyethylene (Which optionally can be 
crosslinked), for example high density polyethylene 
(HDPE), high density and high molecular Weight poly 
ethylene (HDPE-HMW), high density and ultrahigh 
molecular Weight polyethylene (HDPE-UHMW), 
medium density polyethylene (MDPE), loW density 
polyethylene (LDPE), linear loW density polyethylene 
(LLDPE), (VLDPE) and (ULDPE). 

[0127] Polyole?ns, i.e. the polymers of monoole?ns 
exempli?ed in the preceding paragraph, preferably polyeth 
ylene and polypropylene, can be prepared by different, and 
especially by the folloWing, methods: 

[0128] a) radical polymerisation (normally under 
high pressure and at elevated temperature). 

[0129] 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 75- or o-coordinated. These metal com 
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plexes may be in the free form or ?xed on substrates, 
typically on activated magnesium chloride, tita 
nium(III) chloride, alumina or silicon oxide. These 
catalysts may be soluble or insoluble in the poly 
merisation medium. The catalysts can be used by 
themselves in the polymerisation or further activa 
tors may be used, typically metal alkyls, metal 
hydrides, metal alkyl halides, metal alkyl oxides or 
metal alkyloxanes, said metals being elements of 
groups Ia, IIa and/or IIIa of the Periodic Table. The 
activators may be modi?ed conveniently With further 
ester, ether, amine or silyl ether groups. These cata 
lyst systems are usually termed Phillips, Standard 
Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metal 
locene or single site catalysts (SSC). 

[0130] 2. Mixtures of the polymers mentioned under 1), 
for example mixtures of polypropylene With polyisobu 
tylene, polypropylene With polyethylene (for example 
PP/HDPE, PP/LDPE) and mixtures of different types of 
polyethylene (for example LDPE/HDPE). 

[0131] 3. Copolymers of monoole?ns and diole?ns With 
each other or With other vinyl monomers, for example 
ethylene/propylene copolymers, linear loW density 
polyethylene (LLDPE) and mixtures thereof With loW 
density polyethylene (LDPE), propylene/but-l-ene 
copolymers, propylene/isobutylene copolymers, ethyl 
ene/but-l-ene copolymers, ethylene/hexene copoly 
mers, ethylene/methylpentene copolymers, ethylene/ 
heptene copolymers, ethylene/octene copolymers, 
ethylene/vinylcyclohexane copolymers, ethylene/cy 
cloole?n copolymers (e.g. ethylene/norbornene like 
COC), ethylene/l-ole?ns copolymers, Where the 1-ole 
?n is generated in-situ; propylene/butadiene copoly 
mers, isobutylene/isoprene copolymers, ethylene/vi 
nylcyclohexene copolymers, ethylene/alkyl acrylate 
copolymers, ethylene/alkyl methacrylate copolymers, 
ethylene/vinyl acetate copolymers or ethylene/acrylic 
acid copolymers 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 polypropylene/ethylene-propylene copoly 
mers, LDPE/ethylene-vinyl acetate copolymers (EVA), 
LDPE/ethylene-acrylic acid copolymers (EM), 
LLDPE/EVA, LLDPE/EAA and alternating or random 
polyalkylene/carbon monoxide copolymers and mix 
tures thereof With other polymers, for example polya 
mides. 

[0132] 4. Hydrocarbon resins (for example C5-C9) 
including hydrogenated modi?cations thereof (eg 
tacki?ers) and mixtures of polyalkylenes and starch. 
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especially p-vinyltoluene, all isomers of ethyl styrene, 
propyl styrene, vinyl biphenyl, vinyl naphthalene, and 
vinyl anthracene, and mixtures thereof. Homopolymers 
and copolymers may have any stereostructure includ 
ing syndiotactic, isotactic, hemi-isotactic or atactic; 
Where atactic polymers are preferred. Stereoblock poly 
mers are also included. 

[0136] 6a. Copolymers including aforementioned vinyl 
aromatic monomers and comonomers selected from 

ethylene, propylene, dienes, nitriles, acids, maleic 
anhydrides, maleimides, vinyl acetate and vinyl chlo 
ride or acrylic derivatives and mixtures thereof, for 
example styrene/butadiene, styrene/acrylonitrile, sty 
rene/ethylene (interpolymers), styrene/alkyl methacry 
late, styrene/butadiene/alkyl acrylate, styrene/butadi 
ene/alkyl methacrylate, styrene/maleic anhydride, 
styrene/acrylonitrile/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 terpolymer; and block 
copolymers of styrene such as styrenelbutadiene/sty 
rene, styrene?soprene/styrene, styrene/ethylene/buty 
lene/styrene or styrene/ethylene/propylene/styrene. 

[0137] 6b. Hydrogenated aromatic polymers derived 
from hydrogenation of polymers mentioned under 6.), 
especially including polycyclohexylethylene (PCHE) 
prepared by hydrogenating atactic polystyrene, often 
referred to as polyvinylcyclohexane (PVCH). 

[0138] 6c. Hydrogenated aromatic polymers derived 
from hydrogenation of polymers mentioned under 6a.). 

[0139] Homopolymers and copolymers may have any 
stereostructure including syndiotactic, isotactic, hemi-iso 
tactic or atactic; Where atactic polymers are preferred. Ste 
reoblock polymers are also included. 

[0140] 7. Graft copolymers of vinyl aromatic monomers 
such as styrene or ot-methylstyrene, for example sty 
rene on polybutadiene, styrene on polybutadiene-sty 
rene or polybutadiene-acrylonitrile copolymers; sty 
rene and acrylonitrile (or methacrylonitrile) on 
polybutadiene; styrene, acrylonitrile and methyl meth 
acrylate on polybutadiene; styrene and maleic anhy 
dride on polybutadiene; styrene, acrylonitrile and 
maleic anhydride or maleimide on polybutadiene; sty 
rene and maleimide on polybutadiene; styrene and 
alkyl acrylates or methacrylates on polybutadiene; sty 
rene and acrylonitrile on ethylene/propylene/diene ter 
polymers; 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. [0133] Homopolymers and copolymers from 1.)-4.) may 

have any stereostmucture including syndiotactic, isotactic, 
hemi-isotactic or atactic; Where atactic polymers are pre 
ferred. Stereoblock polymers are also included. 

[0141] 8. Halogen-containing polymers such as poly 
chloroprene, chlorinated rubbers, chlorinated and bro 
minated copolymer of isobutylene-isoprene (halobutyl 
rubber), chlorinated or sulfo-chlorinated polyethylene, 
copolymers of ethylene and chlorinated ethylene, 
epichlorohydrin homo- and copolymers, especially 
polymers of halogen-containing vinyl compounds, for 
example polyvinyl chloride, polyvinylidene chloride, 
polyvinyl ?uoride, polyvinylidene ?uoride, as Well as 

[0134] 5. Polystyrene, poly(p-methylstyrene), poly(ot 
methylstyrene). 

[0135] 6. Aromatic homopolymers and copolymers 
derived from vinyl aromatic monomers including sty 
rene, ot-methylstyrene, all isomers of vinyl toluene, 
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copolymers thereof such as vinyl chloridehinylidene 
chloride, vinyl chloride/vinyl acetate or vinylidene 
chloride/vinyl acetate copolymers. 

[0142] 9. Polymers derived from ot,[3-unsaturated acids 
and derivatives thereof such as polyacrylates and poly 
methacrylates; polymethyl methacrylates, polyacryla 
mides and polyacrylonitriles, impact-modi?ed With 
butyl acrylate. 

[0143] 10. Copolymers of the monomers mentioned 
under 9) With each other or With other unsaturated 
monomers, for example acrylonitrile/butadiene copoly 
mers, acrylonitrile/alkyl acrylate copolymers, acryloni 
trile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide 
copolymers or acrylonitrile/alkyl methacrylate/butadi 
ene terpolymers. 

[0144] 11. Polymers derived from unsaturated alcohols 
and amines or the acyl derivatives or acetals thereof, for 
example polyvinyl alcohol, polyvinyl acetate, polyvi 
nyl stearate, polyvinyl benZoate, polyvinyl maleate, 
polyvinyl butyral, polyallyl phthalate or polyallyl 
melamine; as Well as their copolymers With ole?ns 
mentioned in 1) above. 

[0145] 12. Homopolymers and copolymers of cyclic 
ethers such as polyalkylene glycols, polyethylene 
oxide, polypropylene oxide or copolymers thereof With 
bisglycidyl ethers. 

[0146] 13. Polyacetals such as polyoxymethylene and 
those polyoxymethylenes Which contain ethylene oxide 
as a comonomer; polyacetals modi?ed With thermo 
plastic polyurethanes, acrylates or MBS. 

[0147] 14. Polyphenylene oxides and sul?des, and mix 
tures of polyphenylene oxides With styrene polymers or 
polyamides. 

[0148] 15. Polyurethanes derived from hydroxyl-termi 
nated polyethers, polyesters or polybutadienes on the 
one hand and aliphatic or aromatic polyisocyanates on 
the other, as Well as precursors thereof. 

[0149] 16. Polyamides and copolyamides derived from 
diamines and dicarboxylic acids and/or from aminocar 
boxylic acids or the corresponding lactams, for 
example polyamide 4, polyamide 6, polyamide 6/6, 
6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 
12, aromatic polyamides starting from m-xylene 
diamine and adipic acid; polyamides prepared from 
hexamethylenediamine and isophthalic or/and tereph 
thalic acid and With or Without an elastomer as modi 
?er, for example poly-2,4,4,-trimethylhexamethylene 
terephthalamide or poly-m-phenylene isophthalamide; 
and also block copolymers of the aforementioned 
polyamides With polyole?ns, ole?n copolymers, iono 
mers or chemically bonded or grafted elastomers; or 
With polyethers, eg with polyethylene glycol, polypro 
pylene glycol or polytetramethylene glycol; as Well as 
polyamides or copolyamides modi?ed With EPDM or 
ABS; and polyamides condensed during processing 
(RIM polyamide systems). 

[0150] 17. Polyureas, polyimides, polyamide-imides, 
polyetherimids, polyesterimids, polyhydantoins and 
polybenZimidaZoles. 
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[0151] 18. Polyesters derived from dicarboxylic acids 
and diols and/or from hydroxycarboxylic acids or the 
corresponding lactones, for example polyethylene 
terephthalate, polybutylene terephthalate, poly-1,4 
dimethylolcyclohexane terephthalate, polyalkylene 
naphthalate (PAN) and polyhydroxybenZoates, as Well 
as block copolyether esters derived from hydroxyl 
terminated polyethers; and also polyesters modi?ed 
With polycarbonates or MBS. 

[0152] 19. Polycarbonates and polyester carbonates. 

[0153] 20. Polyketones. 

[0154] 21. Polysulfones, polyether sulfones and poly 
ether ketones. 

[0155] 22. Crosslinked polymers derived from alde 
hydes on the one hand and phenols, ureas and 
melamines on the other hand, such as phenolformalde 
hyde resins, urea/fornaldehyde resins and melamine/ 
formaldehyde resins. 

[0156] 23. Drying and non-drying alkyd resins. 

[0157] 24. Unsaturated polyester resins derived from 
copolyesters of saturated and unsaturated dicarboxylic 
acids With polyhydric alcohols and vinyl compounds as 
crosslinking agents, and also halogen-containing modi 
?cations thereof of loW ?ammability. 

[0158] 25. Crosslinkable acrylic resins derived from 
substituted acrylates, for example epoxy acrylates, ure 
thane acrylates or polyester acrylates. 

[0159] 26. Alkyd resins, polyester resins and acrylate 
resins crosslinked With melamine resins, urea resins, 
isocyanates, isocyanurates, polyisocyanates or epoxy 
resins. 

[0160] 27. Crosslinked epoxy resins derived from ali 
phatic, cycloaliphatic, heterocyclic or aromatic gly 
cidyl compounds, eg products of diglycidyl ethers of 
bisphenol A and bisphenol F, Which are crosslinked 
With customary hardeners such as anhydrides or 
amines, With or Without accelerators. 

[0161] 28. Natural polymers such as cellulose, rubber, 
gelatin and chemically modi?ed homologous deriva 
tives thereof, for example cellulose acetates, cellulose 
propionates and cellulose butyrates, or the cellulose 
ethers such as methyl cellulose; as Well as rosins and 
their derivatives. 

[0162] 29. Blends of the aforementioned polymers 
(polyblends), for example PP/EPDM, Polyamide/ 
EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, 
PC/ABS, PBTP/ABS, PC/ASA, PC/PBT, PVC/CPE, 
PVC/acrylates, POM/thermoplastic PUR, PC/thermo 
plastic PUR, POM/acrylate, POM/MBS, PPO/HIPS, 
PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP, 
PA/PPO, PBT/PC/ABS or PBT/PET/PC. 

[0163] The invention further relates therefore to a com 
position comprising A) an organic material that is sensitive 
to oxidative, thermal or/and actinic degradation/formation 
and B) as stabiliser at least one compound of formula I, and 
to the use of compounds of formula I for stabilising organic 
material against oxidative, thermal or actinic degradation/ 
formation. 
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[0164] The invention also includes a method of stabilising 
organic material against thermal, oxidative or/and actinic 
degradation/formation, Which comprises applying or adding 
at least one compound of formula I to that material. 

[0165] The amount of the stabiliser to be used depends 
upon the organic material to be stabilised and upon the 
intended use of the stabilised material. In general, the 
composition according to the invention comprises from 0.01 
to 15, especially from 0.05 to 10, and more especially from 
0.1 to 5, parts by Weight of stabiliser (component B) per 100 
parts by Weight of component A. The stabiliser (component 
B) may be a single compound of formula I or also a mixture. 

[0166] In addition to the compounds of formula I, the 
compositions according to the invention may comprise as 
additional component (C) one or more conventional addi 
tives, such as, for example, antioxidants, further light sta 
bilisers, metal deactivators, phosphites or phosphonites. 
Examples of these are as folloWs: 

[0167] 1. Antioxidants 

[0168] 1.1. Alkylated monophenols, for example 2,6 
di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-meth 
ylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert 
butyl-4-n-butylphenol, 2,6-di-tert-butyl-4 
isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 
2-(ot-methylcyclohexyl)-4,6-dimethylphenol, 2,6-dio 
ctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 
2,6-di-tert-butyl-4-methoxymethylphenol, nonylphe 
nols 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-dimethyl-6-(1‘-me 
thylheptadec-1‘-yl)phenol, 2,4-dimethyl-6-(1‘-methyl 
tridec-1‘-yl)phenol and mixtures thereof. 

[0169] 1.2. Alkylthiomethylphenols, for example 2,4 
dioctylthiomethyl-6-tert-butylphenol, 2,4-dioctylthi 
omethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-eth 
ylphenol, 2,6-di-dodecylthiomethyl-4-nonylphenol. 

[0170] 1.3. Hydroquinones and alkylated hydroaquino 
nes, for example 2,6-di-tert-butyl-4-methoxyphenol, 
2,5-di-tert-butylhydroquinone, 2,5-di-tert-amythydro 
quinone, 2,6-diphenyl-4-octadecyloxyphenol, 2,6-di 
tert-butylhydroquinone, 2,5-di-tert-butyl4-hydroxyani 
sole, 3,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert 
butyl-4-hydroxyphenyl stearate, bis(3,5-di-tert-butyl 
4-hydroxyphenyl)adipate. 

[0171] 1.4. Tocopherols, for example ot-tocopherol, 
[3-tocopherol, y-tocopherol, o-tocopherol and mixtures 
thereof (vitamin 

[0172] 1.5. Hydroxylated thiodiphenyl ethers, for 
example 2,2‘-thiobis(6-tert-butyl-4-methylphenol), 
2,2‘-thiobis(4-octylphenol), 4,4‘-thiobis(6-tert-butyl-3 
methylphenol), 4,4‘-thiobis(6-tert-butyl-2-methylphe 
nol), 4,4‘-thiobis(3,6-di-sec-amylphenol), 4,4‘-bis(2,6 
dimethyl-4-hydroxyphenyl)-disul?de. 

[0173] 1.6. Alkylidenebisohenols, for example 2,2‘-me 
thylenebis(6-tert-butyl-4-methylphenol), 2,2‘-methyl 
enebis(6-tert-butyl-4-ethylphenol), 2,2‘-methylenebis 
[4-methyl-6-(ot-methylcyclohexyl)-phenol], 2,2‘ 
methylenebis(4-methyl-6-cyclohexylphenol), 2,2‘ 
methylenebis(6-nonyl-4-methylphenol), 2,2‘ 
methylenebis(4,6-di-tert-butylphenol), 2,2‘ 
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ethylidenebis(4,6-di-tert-butylphenol), 2,2‘ 
ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2‘ 
methylenebis[6-(ot-methylbenZyl) -4-nonylphenol], 
2,2‘-methylenebis[6-(ot,ot-dimethylbenZyl) -4-non 
ylphenol], 4,4‘-methylenebis(2,6-di-tert-butylphenol), 
4,4‘-methylenebis(6-tert-butyl-2-methylphenol), 1,1 
bis(5 -tert-butyl-4-hydroxy-2-methylphenyl)butane, 
2,6-bis(3 -tert-butyl-5 -methyl-2-hydroxybenZyl) -4-me 
thylphenol, 1 ,1 ,3 -tris(5-tert-butyl-4-hydroxy-2-meth 
ylphenyl)butane, 1 ,1 -bis(5-tert-butyl-4-hydroxy-2-me 
thylphenyl)-3-n-dodecylmercaptobutane, ethylene 
glycol bis[3,3-bis(3‘-tert-butyl-4‘-hydroxyphenyl)bu 
tyrate], bis(3 -tert-butyl-4-hydroxy-5 -methyl-phenyl 
)dicyclopentadiene, bis[2-(3‘-tert-butyl-2‘-hydroxy-5‘ 
methylbenZyl)-6-tert-butyl-4-methylphenyl] 
terephthalate, 1 ,1 -bis-(3,5 -dimethyl-2 
hydroxyphenyl)butane, 2,2-bis(3,5-di-tert-butyl-4 
hydroxyphenyl)propane, 2,2-bis-(5 -tert-butyl-4 
hydroxy2-methylphenyl) -4-n-dodecylmercaptobutane, 
1, 1 ,5 ,5 -tetra(5 -tert-butyl-4-hydroxy-2-methylphenyl 
)pentane. 

[0174] 1.7. O-, N- and S-benZyl compounds, for 
example 3,5,3‘,5‘-tetra-tert-butyl-4,4‘-dihydroxydiben 
Zyl ether, octadecyl-4-hydroxy-3,5-dimethylbenZylm 
ercaptoacetate, tridecyl-4-hydroxy-3,5-di-tert-butyl 
benZylmercaptoacetate, tris(3,5-di-tert-butyl-4 
hydroxybenZyl)amine, bis(4-tert-butyl-3-hydroxy-2,6 
dimethylbenZyl)dithioterephthalate, bis(3,5-di-tert 
butyl-4-hydroxybenZyl)sul?de, isooctyl-3,5-di-tert 
butyl-4-hydroxybenZylmercaptoacetate. 

[0175] 1.8. HydroxybenZylated malonates, for example 
dioctadecyl-2,2-bis(3,5-di-tert-butyl-2-hydroxybenZyl 
)malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5 
methylbenZyl)malonate, didodecylmercaptoethyl-2,2 
bis(3,5-di-tert-butyl-4-hydroxybenZyl)malonate, bis[4 
(1,1,3,3-tetramethylbutyl)phenyl]-2,2-bis(3,5-di-tert 
butyl-4-hydroxybenZyl)malonate. 

[0176] 1.9. Aromatic hydroxybenZyl compounds, for 
example 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenZyl) 
2,4,6-trimethylbenZene, 1,4-bis(3,5-di-tert-butyl-4-hy 
droxybenZyl)-2,3,5,6-tetramethylbenZene, 2,4,6-tris(3, 
5-di-tert-butyl-4-hydroxybenZyl)phenol. 

[0177] 1.10. TriaZine compounds, for example 2,4 
bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxya 
nilino)-1,3,5-triaZine, 2-octylmercapto-4,6-bis(3,5-di 
tert-butyl-4-hydroxyanilino)-1,3,5-triaZine, 
2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydrox 
yphenoxy)-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-hydroxybenZyl)isocyanurate, 1,3,5-tris(4-tert 
butyl-3-hydroxy-2,6-dimethylbenZyl)isocyanurate, 
2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3, 
5-triaZine, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxyphe 
nylpropionyl)-hexahydro-1,3,5-triaZine, 1,3,5-tris(3,5 
dicyclohexyl-4-hydroxybenZyl)isocyanurate. 

[0178] 1.11. BenZylphosphonates, for example dim 
ethyl-2,5-di-tert-butyl-4-hydroxybenZylphosphonate, 
diethyl-3,5-di-tert-butyl-4-hydroxybenZylphosphonate, 
dioctadecyl3,5-di-tert-butyl-4-hydroxybenZylphospho 
nate, dioctadecyl-5-tert-butyl-4-hydroxy-3-methylben 
Zylphosphonate, the calcium salt of the monoethyl ester 
of 3,5-di-tert-butylhydroxybenZylphosphonic acid. 
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-continued 
(G) 

CH3 

CH3 
2 

[0200] 5. Hydroxylamines, for example N,N-dibenZyl 
hydroxylamine, N,N-diethylhydroxylamine, N,N-dio 
ctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N 
ditetradecylhydroxylamine, N,N 
dihexadecylhydroxylamine, N,N 
dioctadecylhydroxylamine, N-hexadecyl-N 
octadecylhydroxylamine, N-heptadecyl-N 
octadecylhydroxylamine, N,N-dialkylhydroxylamine 
derived from hydrogenated talloW amine. 

[0201] 6. Nitrones, for example N-benZyl-alpha-phe 
nylnitrone, N-ethyl-alpha-methylnitrone, N-octyl-al 
pha-heptylnitrone, N-lauryl-alpha-undecylnitrone, 
N-tetradecyl-alpha-tridecyinitrone, N-hexadecyl-al 
pha-pentadecylnitrone, N-octadecyl-alpha-heptade 
cylnitrone, N-hexadecyl-alpha-heptadecylnitrone, 
N-ocatadecyl-alpha-pentadecylnitrone, N-heptadecyl 
alpha-hepta-decylnitrone, N-octadecyl-alpha-hexade 
cyinitrone, nitrone derived from N,N-dialkylhydroxy 
lamine derived from hydrogenated talloW amine. 

[0202] 7. Thiosynergists, for example dilauryl thio 
dipropionate or distearyl thiodipropionate. 

[0203] 8. Peroxide scavengers, for example esters of 
[3-thiodipropionic acid, for example the lauryl, stearyl, 
myristyl or tridecyl esters, mercaptobenZimidaZole or 
the Zinc salt of 2-mercaptobenZimidaZole, Zinc dibu 
tyldithiocarbamate, dioctadecyl disul?de, pentaerythri 
tol tetrakis([3-dodecylmercapto)propionate. 

[0204] 9. Polyamide stabilisers, for example copper 
salts in combination With iodides and/or phosphorus 
compounds and salts of divalent manganese. 

[0205] 10. Basic co-stabilisers, for example melamine, 
polyvinylpyrrolidone, dicyandiamide, triallyl cyanu 
rate, urea derivatives, hydraZine derivatives, amines, 
polyamides, polyurethanes, alkali metal salts and alka 
line earth metal salts of higher fatty acids, for example 
calcium stearate, Zinc stearate, magnesium behenate, 
magnesium stearate, sodium ricinoleate and potassium 
palmitate, antimony pyrocatecholate or Zinc pyrocat 
echolate. 

[0206] 11. Nucleating agents, for example inorganic 
substances, such as talcum, metal oxides, such as 
titanium dioxide or magnesium oxide, phosphates, car 
bonates or sulfates of, preferably, 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 compounds, such as ionic 

13 
Feb. 17, 2005 

copolymers (ionomers). Especially preferred are 1,312, 
4-bis(3‘,4‘-dimethylbenZylidene)sorbitol, 1,3:2,4-di 
(paramethyldibenZylidene)sorbitol, and 1,3:2,4-di(ben 
Zylidene)sorbitol. 

[0207] 12. Fillers and reinforcing agents, for example 
calcium carbonate, silicates, glass ?bres, glass beads, 
asbestos, talc, kaolin, mica, barium sulfate, metal 
oxides and hydroxides, carbon black, graphite, Wood 
?our and ?ours or ?bers of other natural products, 
synthetic ?bers. 

[0208] 13. Other additives, for example plasticisers, 
lubricants, emulsi?ers, pigments, rheology additives, 
catalysts, ?oW-control agents, optical brighteners, 
?ameproo?ng agents, antistatic agents and bloWing 
agents. 

[0209] 14. BenZofuranones and indolinones, for 
example those disclosed in US. Pat. Nos. 4,325,863; 
4,338,244; 5,175,312; 5,216,052; 5,252,643; DE-A 
4316611; DE-A-4316622; DE-A-4316876; EP-A 
0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethox 
y)phenyl]-5,7-di-tert-butyl-benZofuran-2-one, 5,7-di 
tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyl] 
benZofuran-2-one, 3,3‘-bis[5,7-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-dimethylphenyl)-5,7-di-tert-butyl 
benZofuran-2-one, 3-(3,5-dimethyl-4 
pivaloyloxyphenyl)-5,7-di-tert-butyl-benZofuran-2 
one, 3-(3,4-dimethylphenyl)-5,7-di-tert-butyl 
benZofuran-2-one, 3-(2,3-dimethylphenyl)-5,7-di-tert 
butyl-benZofuran-2-one. 

[0210] The nature and amount of the further stabilisers 
added is determined by the nature of the substrate to be 
stabilised and its intended use; from 0.1 to 10% by Weight, 
for example from 0.2 to 5% by Weight, based on the material 
to be stabilised, are often used. 

[0211] Especially advantageous is the use of the com 
pounds according to the invention in combination With 
sterically hindered amines, for example 2,2,6,6-tetralkylpi 
peridine derivatives. The invention therefore includes a 
synergistic stabiliser mixture comprising (a) a compound of 
formula I and 

[0212] (b) at least one sterically hindered amine, the salt 
thereof With any desired acid or the complex thereof 
With a metal, and a composition comprising 

[0213] A) an organic material that is sensitive to oxi 
dative, thermal or/and actinic degradation/formation, 

[0214] B) at least one compound of formula I, and 

[0215] C) a conventional additive of the sterically hin 
dered amine type. 

[0216] Preferred sterically hindered amines are, for 
example, those mentioned in the above list in 2.6 or here 
inafter as additives to the coating compositions according to 
the invention. 

[0217] Of particular interest is the use of compounds of 
formula I as stabilisers in synthetic organic polymers, and 
also corresponding compositions. 
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[0218] The organic materials to be protected are prefer 
ably natural, semi-synthetic or synthetic organic materials. 
In cosmetic preparations, the compounds according to the 
invention can also be used as sun protection agents for 
human or animal skin or hair. The invention therefore relates 
also to a cosmetic preparation comprising a UV absorber of 
formula I, preferably in an amount of from 0.25 to 5% by 
Weight, based on the total Weight of the preparation, and a 
skin- and hair-tolerable carrier or excipient. 

[0219] The stabiliser mixtures according to the invention 
can be used especially advantageously in compositions 
comprising as component A a synthetic organic polymer, 
especially a thermoplastic polymer, a binder for coatings, 
such as, for example, surface-coatings, or a photographic 
material. Suitable thermoplastic polymers are, for example, 
polyole?ns, especially polyethylene (PE) and polypropylene 
(PP) and copolymers thereof, and polymers comprising 
hetero atoms in the main chain (see eg US. Pat. No. 
5,288,778, columns 2 and 3). 

[0220] The additives according to the invention, Where 
applicable together With further components, can be added 
to the material individually or as a mixture. If desired, the 
individual components can be mixed With one another 
before being incorporated into the polymer, for example in 
a dry state, by compacting or as a melt. 

[0221] Incorporation of the additives according to the 
invention and optionally further components into the poly 
mer is carried out according to customary methods, such as, 
for example, dry mixing in poWder form or Wet mixing in the 
form of solutions, dispersions or suspensions, for example in 
inert solvents, Water or oil. Incorporation of the additives 
according to the invention and optionally further compo 
nents can be carried out, for example, before or after 
shaping, or by applying or adding the dissolved or dispersed 
additive or additive mixture to the polymer material, With or 
Without subsequent removal of the solvent or suspension 
agent/dispersant. Addition directly into the processing appa 
ratus (e.g. extruder, mixer etc.), for example from a dry 
mixture or poWder or as a solution or dispersion, suspension 
or melt, is possible. 

[0222] The incorporation can be carried out in principle in 
any heatable vessel equipped With stirring apparatus, for 
example in closed apparatuses, such as kneaders, mixers or 
stirred vessels. Incorporation is preferably carried out in an 
extruder or kneader. The incorporation can be carried out 
under an inert atmosphere or equally in the presence of 
oxygen. 

[0223] Any conventional apparatus for melting and mix 
ing the polymer can be used for the addition of the additive 
or additive mixture. Suitable apparatuses, such as, for 
example, those mentioned above, are knoWn in the art. 

[0224] Preferably, the additives are added during the pro 
cessing step in the extruder. Especially preferred processing 
apparatuses are single-screW extruders, tWin-screW extrud 
ers running in opposite directions or in the same direction, 
planetary gear extruders or kneaders. Processing machines 
can be equipped With one or more degassing vessels to 
Which a negative pressure can be applied. 

[0225] Suitable extruders and kneaders are described, for 
example, in Handbuch der Kunststo?extrusion, Vol. 1 
Grundlagen, editors F. Hensen, W. Knappe, H. Potente, 
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1989, pp. 3-7, ISBN: 3-446-14339-4 (Vol. 2 Extrusionsan 
lagen 1986, ISBN 3-446-14329-7). 

[0226] The screW length may, for example, be 1-60, pref 
erably 35-48, screW diameters. The rotation speed of the 
screW is preferably 10-600 revolutions per minute (rpm), 
especially 25-300 rpm. 

[0227] The maximum throughput depends upon the screW 
diameter, the rotation speed and the driving force. The 
process according to the invention can also be operated at 
less than the maximum throughput by altering the mentioned 
parameters or by the use of metering machines. 

[0228] When several components are added, these may be 
pre-mixed or metered in individually. 

[0229] The additives according to the invention and 
optionally further components can be added to the polymer 
material also by spraying. They are suitable for diluting 
other additives (for example the above-mentioned conven 
tional additives) or melts thereof, making it possible to spray 
them on together With the latter. Especially advantageous is 
addition of the additives according to the invention by 
spraying during the deactivation of the polymerisation cata 
lyst; in that case, the evolution of vapour can be utilised for 
deactivation. For example, addition by spraying, optionally 
together With other additives, can be advantageous in the 
case of spherically polymerised polyole?ns. 

[0230] The additives according to the invention and 
optionally further additives can be added to the polymer also 
in the form of concentrates (master batches) that comprise 
those components, for example, in a concentration of from 
1 to 40%, preferably from 2 to 20%, relative to the Weight 
of the polymer. That polymer does not necessarily have to 
have the same structure as the polymer to Which the addi 
tives are ?nally added. The polymer may be used in the form 
of a poWder, granules, solutions, suspensions or in the form 
of latices. 

[0231] Incorporation can be carried out before or during 
shaping, or by applying the dissolved or dispersed com 
pound to the polymer, Where applicable With subsequent 
evaporation of the solvent. In the case of elastomers, these 
may also be stabilised in the form of latices. A further 
possibility of incorporating the compounds of formula I into 
polymers comprises adding them before, during or imme 
diately after polymerisation of the corresponding monomers 
or before crosslinking. The compounds of formula I can be 
added as such or alternatively in encapsulated form (eg in 
Waxes, oils or polymers). 

[0232] The stabilised polymer compositions obtained in 
that manner can be converted into shaped articles, such as 
eg into ?bres, ?lms, mono?laments, tapes, non-Woven 
fabrics, surface-coatings, panels, Web panels, vessels, tubes 
and other pro?les, by the usual methods, such as eg 
hot-pressing, spinning, extrusion, bloW-moulding, roto 
moulding, spraying or injection-moulding. 

[0233] Use in multilayer systems is also of interest. In this 
case, a polymer composition according to the invention 
having a relatively high content of stabiliser according to the 
invention, for example 5-15% by Weight, is applied in a thin 
layer (10-100 pm) to a shaped article made from a polymer 
containing little or no stabiliser of formula I. Application can 
be carried out simultaneously With the shaping of the basic 
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body, eg by so-called coextrusion. Application can also be 
carried out, however, to the ready-shaped basic body, eg by 
lamination With a ?lm or by coating With a solution. The 
outer layer or layers of the ?nished article have the function 
of a UV ?lter Which protects the interior of the article from 
UV light. The outer layer contains preferably 5-15% by 
Weight, especially 5-10% by Weight, of at least one com 
pound of formula I. In the case of transparent ?lter layers, 
the UV absorber can also be present in a different layer or 
in the single polymer layer. 

[0234] The materials stabilised in that manner are distin 
guished by high resistance to Weathering, especially by high 
resistance to UV light. As a result, the polymers retain their 
mechanical properties and also their colour and gloss for a 
long time even When used outside. 

[0235] By using the compounds according to the invention 
in UV ?lter layers the passage of UV radiation and its 
associated damaging effects can be effectively prevented. It 
is therefore possible to produce inter alia protective con 
tainers or packaging ?lms, for example for food-stuffs, 
medicaments or cosmetics. 

[0236] Compounds of the present formula I can be used 
advantageously in plastics ?lms, for example polyethylene 
?lms, of the kind used in agriculture especially as a covering 
for hothouses. A particular advantage of hothouse ?lms or 
agro?lms stabilised according to the invention is that it is 
possible to ?lter out the portion of UV radiation that directly 
damages the crops and/or that favours the spread of a 
number of pathogenic microorganisms, such as fungi and 
viruses, and pathogenic insects, such as e. g. White?y, aphids, 
thrips etc. Those pests can be signi?cantly reduced if the 
admission of UV radiation to the plants is prevented or 
reduced. [R. Reuveni et al., Plasticulture No. 102, p. 7 
(1994); Y. Antignus et al., CIPA Congress March 1997, 
pp.23-33]. Surprisingly, despite that UV ?lter action, the 
activity of useful insects in the hothouses (usually bumble 
bees or bees), Which require UV radiation in a speci?c 
bandWidth, is not disturbed. At the same time, the hydrox 
yphenyl UV absorbers of the present invention exhibit good 
compatibility and persistence in the polyole?n. The present 
invention accordingly also contributes to the improvement 
of agro?lms and describes a method for suppressing micro 
bial infestation of cultivated plants, such as, for example, 
tomatoes, cucumbers, gourds, melons, citrus fruit, roses, 
straWberries, grapes, paprika etc. 

[0237] Of particular interest is the use of the stabilisers 
according to the invention for coatings, for example for 
surface-coatings. 
[0238] The coating composition preferably contains 0.01 
10 parts by Weight, especially 0.05-10 parts by Weight, more 
especially 0.1-5 parts by Weight, of the stabiliser according 
to the invention (component B) per 100 parts by Weight of 
solid binder (component A). 

[0239] Multilayer systems are possible here as Well, it 
being possible for the concentration of the stabilisers in the 
top layer to be higher, for example from 1 to 15 parts by 
Weight, especially from 3 to 10 parts by Weight, based on 
100 parts by Weight of solid binder. 

[0240] The use of the compounds as stabiliser in coatings 
is accompanied by the additional advantage that delamina 
tion, i.e. ?aking-off of the coating from the substrate, is 
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prevented. Substrates may in this case be, for example, 
Wood, ceramic materials, metals, plastics materials, surface 
coated articles and articles primer-coated With organic mate 
rials. 

[0241] The binders may in principle be any binders that 
are customary in the art, for example those described in 
Ullmann’s Encyclopedia of Industrial Chemistry, 5th ed., 
Vol. A18, pp. 368-426, VCH, Weinheim 1991. The binder 
Will generally be a ?lm-forming binder, based on a thermo 
plastic or thermosetting resin, predominantly on a thermo 
setting resin. Examples thereof are alkyd, acrylic, polyester, 
phenolic, melamine, epoxy and polyurethane resins and 
mixtures thereof. 

[0242] It may be a cold-curable or a hot-curable binder, 
and the addition of a curing catalyst may be advantageous. 
Suitable catalysts, Which accelerate full curing of the binder, 
are described, for example, in Ullmann’s Encyclopedia of 
Industrial Chemistry, Vol. A18, p. 469, VCH Verlagsgesell 
schaft, Weinheim 1991. 

[0243] Preference is given to coating compositions in 
Which component A is a binder consisting of a functional 
acrylate resin and a crosslinking agent. 

[0244] Examples of coating compositions With speci?c 
binders are: 

[0245] 1. surface-coatings based on cold- or hot 
crosslinkable alkyd, acrylate, polyester, epoxy or 
melamine resins or mixtures of such resins, optionally 
With the addition of a curing catalyst; 

[0246] 2. tWo-component polyurethane surface-coat 
ings based on hydroxyl-group-containing acrylate, 
polyester or polyether resins and aliphatic or aromatic 
isocyanates, isocyanurates or polyisocyanates; 

[0247] 3. tWo-component polyurethane surface-coat 
ings based on thiol-group-containing acrylate, polyes 
ter or polyether resins and aliphatic or aromatic isocy 
anates, isocyanurates or polyisocyanates; 

[0248] 4. one-component polyurethane surface-coat 
ings based on blocked isocyanates, isocyanurates or 
polyisocyanates, Which are de-blocked during stoving; 
it is also possible to add melamine resins as appropri 
ate; 

[0249] 5. one-component polyurethane surface-coat 
ings based on aliphatic or aromatic urethanes or poly 
urethanes and hydroxyl-group-containing acrylate, 
polyester or polyether resins; 

[0250] 6. one-component polyurethane surface-coat 
ings based on aliphatic or aromatic urethane acrylates 
or polyurethane acrylates having free amine groups in 
the urethane structure and melamine resins or polyether 
resins, optionally With the addition of a curing catalyst; 

[0251] 7. tWo-component surface-coatings based on 
(poly)ketimines and aliphatic or aromatic isocyanates, 
isocyanurates or polyisocyanates; 

[0252] 8. tWo-component surface-coatings based on 
(poly)ketimines and an unsaturated acrylate resin or a 
polyacetoacetate resin or a methacrylamidoglycolate 
methyl ester; 
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[0253] 9. tWo-component surface-coatings based on 
carboXy- or amino-group-containing polyacrylates and 
polyepoXides; 

[0254] 10. tWo-component surface-coatings based on 
anhydride-group-containing acrylate resins and a poly 
hydroXy or polyamino component; 

[0255] 11. tWo-component surface-coatings based on 
acrylate-containing anhydrides and polyepoXides; 

[0256] 12. tWo-component surface-coatings based on 
(poly)oXaZolines and anhydride-group-containing 
acrylate resins or unsaturated acrylate resins or ali 
phatic or aromatic isocyanates, isocyanurates or poly 
isocyanates; 

[0257] 13. tWo-component surface-coatings based on 
unsaturated (poly)acrylates and (poly)malonates; 

[0258] 14. thermoplastic polyacrylate surface-coatings 
based on thermoplastic acrylate resins or eXtrinsically 
crosslinking acrylate resins in combination With etheri 
?ed melamine resins; 

[0259] 15. surface-coating systems based on siloXane 
modi?ed or ?uoro-modi?ed acrylate resins; 

[0260] 16. surface-coating systems, especially clear sur 
face-coatings, based on malonate-blocked isocyanates 
With melamine resins (e.g. heXamethoXymeth 
ylmelamine) as crosslinker (acid-catalysed); 

[0261] 17. UV-curable systems based on oligomeric 
urethane acrylates and/or acylate acrylates optionally 
With the addition of other oligomers or monomers; 

[0262] 18. dual-cure systems Which are cured ?rst ther 
mally and then by UV or vice versa, Wherein compo 
nents of the surface-coating composition contain 
double bonds that can be caused to react by UV light 
and photoinitiators and/or by electron-beam curing. 

[0263] They may also be coating systems based on siloX 
anes. Such coating systems are described, for example, in 
WO 98/56852, WO 98/56853, DE-A-2 914 427 and DE-A-4 
338 361. 

[0264] In addition to the binders and the stabiliser, the 
coating composition preferably comprises as further com 
ponent (C) a light stabiliser of the sterically hindered amine 
type, the 2-(2-hydroXyphenyl)-1,3,5-triaZine type and/or of 
the 2-hydroXyphenyl-2H-benZotriaZole type, for eXample 
those mentioned in the above list in Sections 2.1, 2.6 and 2.8. 
Further eXamples of light stabilisers of the 2-(2-hydroXyphe 
nyl)-1,3,5-triaZine type Which can be used advantageously 
are listed inter alia in the publications U.S. Pat. No. 4,619, 
956, EP-A-434 608, US. Pat. Nos. 5,198,498, 5,322,868, 
5,369,140, 5,298,067, WO-94/18278, EP-A-704 437, GB 
A-2 297 091, and especially WO-96/28431. Of particular 
interest industrially in this conteXt is the addition of com 
pounds of the 2-resorcinyl-4,6-diaryl-1,3,5-triaZine class 
Wherein aryl is phenyl or biphenylyl, and/or of the 2-hy 
droXyphenyl-2H-benZotriaZole class. 
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[0265] For obtaining maXimum light stability, the addition 
of sterically hindered amines, such as those mentioned in the 
above list in 2.6, is especially of interest. The invention 
therefore relates also to a coating composition that com 

prises, in addition to the binder A and the stabiliser B, as 
further component C a light stabiliser of the sterically 
hindered amine type. 

[0266] The latter is preferably a 2,2,6,6-tetraalkylpiperi 
dine derivative or a derivative of 3,3,5,5-tetraalkyl-morpho 

lin-2-one that contains at least one group of the formula 

RcH2 CH3 H3C CH3 0 

— N and/or — N 0 

CH3 — CH2 CH3 

Wherein R is hydrogen or methyl, especially hydro 

RCHZ 

[0267] 
gen. 

[0268] Component C is preferably used in an amount of 
0.05-5 parts by Weight per 100 parts by Weight of the solid 
binder. 

[0269] Examples of tetraalkylpiperidine derivatives that 
can be used as component C are to be found in EP-A-356 

677, pp. 3-17, sections a) to The said sections of that 
EP-A are regarded as forming part of the present description. 
It is especially advantageous to use the folloWing tetraalky 
lpiperidine derivatives: 

[0270] bis(2,2,6,6-tetramethylpiperidin-4-yl)succinate, 

[0271] bis(2,2,6,6-tetramethylpiperidin-4-yl)sebacate, 

[0272] bis(1,2,2,6,6-pentamethylpiperidin-4-yl)seba 
cate, 

[0273] butyl-(3,5 -di-tert-butyl-4-hydroXybenZyl)-m al 
onic acid di-(1,2,2,6,6-penta-methylpiperidin-4 
yl)ester, 

[0274] bis(1-octyloXy-2,2,6,6-tetramethylpiperidin-4 
yl)sebacate, 

[0275] tetra(2,2,6,6-tetramethylpiperidin-4-yl)-butane 
1,2,3,4-tetracarboXylate, 

[0276] tetra(1,2,2,6,6-pentamethylpiperidin-4-yl)-bu 
tane- 1,2,3,4-tetracarboXylate, 

[0277] 2,2,4,4-tetramethyl-7-oXa-3,20-diaZa-21-oXo 
dispiro[5 .1.11.2]-heneicosane, 

[0278] 8-acetyl-3-dodecyl-1,3,8-triaZa-7,7,9,9-tetram 
ethylspiro[4,5]-decane-2,4-dione, 

[0279] 1,1-bis(1,2,2,6,6-pentamethylpiperidin-4-yl 
oXycarbonyl)-2-(4-methoXyphenyl)-ethene, 
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[0280] or a compound of the formula 

CH3 CH3 

C4H9 
N | 

—K T N N— H; 
N \ N 

CH3 CH3 

Where R : N—C4H9 

H3C CH3 

H3C T CH3 
H 

CH3 R R CH3 
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-continued 
CH3 CH3 

[0281] wherein m has a value of 5-50. 

[0282] In addition to components A, B and optionally C, 
the coating composition may comprise further components, 
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e.g. solvents, pigments, dyes, plasticisers, stabilisers, rheol 
ogy additives, such as, for example, thixotropic agents, 
drying catalysts or/and ?oW improvers. 

[0283] Possible components are, for example, those 
described in Ullmann’s Encyclopedia of Industrial Chemis 
try, 5th ed., Vol. A18, pp. 429-471, VCH, Weinheim 1991. 

[0284] Possible drying catalysts and curing catalysts are, 
for example, free (organic) acids or bases or also (organic) 
blocked acids or bases that can be activated by thermal 
energy or light energy, organic metal compounds, amines, 
amino-group-containing resins or/and phosphines. Organic 
metal compounds are e.g. metal carboxylates, especially 
those of the metals Pb, Mn, Co, Zn, Zr or Cu, or metal 
chelates, especially those of the metals Al, Ti, Zr or Hf, or 
organometal compounds, such as eg organotin compounds. 

[0285] 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. 

[0286] Examples of metal chelates are the aluminium, 
titanium, Zirconium or hafnium chelates of acetyl acetone, 
ethylacetyl acetate, salicylaldehyde, salicylaldoxime, o-hy 
droxyacetophenone or ethyl-tri?uoroacetyl acetate and the 
alkoxides of those metals. 

[0287] Examples of organotin compounds are dibutyltin 
oxide, dibutyltin dilaurate and dibutyltin dioctoacte. 

[0288] Examples of amines are especially tertiary amines, 
such as e. g. tributylamine, triethanolamine, N-methyldietha 
nolamine, N-dimethylethanolamine, N-ethylmorpholine, 
N-methylmorpholine and diaZabicyclooctane (triethylenedi 
amine), diaZabicycloundecene, DBN (=1,5-diaZabicyclo 
[4.3.0]non-5-ene) and the salts thereof. Further examples are 
quaternary ammonium salts, such as eg trimethylbenZy 
lammonium chloride. 

[0289] Amino-group-containing resins are simultaneously 
binders and curing catalysts. Examples thereof are amino 
group-containing acrylate copolymers. 

[0290] It is also possible to use phosphines, such as eg 
triphenylphosphine, as curing catalysts. 

[0291] The coating compositions may also be radiation 
curable coating compositions. In that case the binder con 
sists substantially of monomeric or oligomeric compounds 
having ethylenically unsaturated bonds (prepolymers) Which 
after application are cured by actinic radiation, i.e. converted 
into a crosslinked, high-molecular-Weight form. If a system 
is UV-curing, it generally comprises a photoinitiator in 
addition. Corresponding systems are described in the above 
mentioned publication Ullmann’s Encyclopedia of Indus 
trial Chemistry, 5th ed., Vol. A18, pages 451-453. In radia 
tion-curable coating compositions, the stabilisers can be 
employed also Without the addition of sterically hindered 
amines. 

[0292] The coating compositions can be applied to any 
desired substrates, for example to metal, Wood, plastics 
material or ceramic materials. They are preferably used as 
topcoat in the ?nishing of automobiles. If the topcoat 
consists of tWo layers of Which the bottom layer is pig 
mented and the top layer is not pigmented, the coating 
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composition can be used for the top layer or the bottom layer 
or for both layers, but preferably for the top layer. 

[0293] The coating compositions can be applied to the 
substrates by the usual methods, for example by coating, 
spraying, pouring, dipping or electrophoresis; see also Ull 
mann’s Encyclopedia of Industrial Chemistry, 5th ed., Vol. 
A18, pp. 491-500. 

[0294] Depending upon the binder system, curing of the 
coatings can be carried out at room temperature or by 
heating. The coatings are preferably cured at 50-150° C., and 
in the case of poWder coating compositions or coil-coating 
compositions also at higher temperatures. 

[0295] The resulting coatings exhibit excellent resistance 
to the damaging effects of light, oxygen and heat; special 
mention is to be made of the good light stability and 
Weathering resistance of the resulting coatings, for example 
surface-coatings. 

[0296] The coating compositions may comprise an 
organic solvent or solvent mixture in Which the binder is 
soluble. The coating composition may also, hoWever, be an 
aqueous solution or dispersion. It may also be a mixture of 
an organic solvent and Water. The coating composition may 
also be a high solids surface coating or may be solvent-free 
(eg a poWder coating composition). PoWder coating com 
positions are, for example, those described in Ullmann’s 
Encyclopedia of Industrial Chemistry, 5th ed., A18, pages 
438-444. The powder coating composition may also be in 
the form of a poWder slurry, i.e. a dispersion of the poWder 
preferably in Water. 

[0297] The pigments may be inorganic, organic or metallic 
pigments. Preferably, the coating compositions contain no 
pigments and are used as clear surface-coatings. 

[0298] Preference is given to use of the coating composi 
tion as topcoat for applications in the automobile industry, 
especially as the pigmented or unpigmented top layer of the 
?nish. Its use for underlying layers is, hoWever, also pos 
sible. 

[0299] If extremely thin UV-absorbing layers are to be 
produced, the compounds of formula I can also be applied 
to a substrate by plasma-enhanced deposition. Numerous 
possible methods of obtaining plasmas under vacuum con 
ditions are described in the literature. The electrical energy 
can be coupled in inductively or capacitatively. Direct 
current or alternating current may be used, it being possible 
for the frequency of the alternating current to vary from a 
feW kHZ to the megahertZ range. Feeding-in in the micro 
Wave range (gigahertZ) is also possible. 

[0300] Preferred substrates are metals, semi-conductors, 
glass, quartZ or thermoplastic, crosslinked or structurally 
crosslinked plastics materials. 

[0301] As a semi-conductor substrate, silicon especially is 
to be mentioned, Which may, for example, be in the form of 
Wafers. 

[0302] As metals, especially aluminium, chromium, steel 
and vanadium are to be mentioned, Which are used for the 
manufacture of high-quality mirrors, such as, for example, 
telescope mirrors or automobile headlamp mirrors. Alu 
minium is especially preferred. 
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[0303] As primary plasma gases it is possible to use, for 
example, He, argon, xenon, N2, 02 or air, non-reactive gases 
such as He, argon and xenon being preferred. When the 
stabilisers are vaporised, they mix With the plasma gas and 
are likewise ionised. 

[0304] The deposition process With the stabilisers is not 
per se sensitive to the gas supplied and the coupling-in of the 
electrical energy. The crucial factor is that it is carried out at 
a relatively loW pressure. 

[0305] The pressure is preferably from 10'6 mbar to 10'2 
mbar, especially from 10-3 to 10-4 mbar. 

[0306] The material may, for example, be applied to a 
plasma electrode and vaporised directly from there. Prefer 
ably, hoWever, the material to be vaporised Will be on a 
separately heatable plate or in a crucible located outside the 
plasma discharge. The crucible or the plate may be at a 
positive or negative electrical potential With respect to the 
plasma. 

[0307] Practical arrangements for producing the plasma 
and for the deposition are described, for example, by A. T. 
Bell, “Fundamentals of Plasma Chemistry” in “Technology 
and Application of Plasma Chemistry”, published by J. R. 
Holahan and A. T. Bell, Wiley, NeW York (1974) or by H. 
Suhr, Plasma Chem. Plasma Process 3(1),1, (1983). 

[0308] The temperature at Which the stabilisers are vapor 
ised is preferably from 20° C. to 350° C., especially from 
100° C. to 250° C. 

[0309] The process is especially suitable for depositing 
thin layers. The deposited layer preferably has a thickness of 
from 10 nm to 1000 nm, especially from 50 nm to 500 nm 
and more especially from 100 nm to 300 nm. 

[0310] Also preferred is the use of the compounds accord 
ing to the invention in recording materials. The latter are to 
be understood as being, for example, those described in 
Research Disclosure 1990, 31429 (pages 474-480) for pho 
tographic reproduction and other reproduction techniques. 
Recording materials, such as eg photographic material and 
components present therein, are described, for example, in 
US. Pat. No. 6,184,375 from column 34, line 9, to column 
63, line 52, or in GB-A-2 343 007 from page 22, last 
paragraph, to page 106, line 35. The compounds according 
to the invention of formula I can be used therein analogously 
to the UV absorbers described in GB-A-2 343 007 from page 
97, 3rd paragraph, to page 110, in place of those UV 
absorbers or in combination thereWith, or analogously to the 
compounds of formula I described in US. Pat. No. 6,184, 
375. 

[0311] The compounds according to the invention can also 
be used advantageously as UV absorbers in protective 
coatings, ?lms and foils in liquid crystal displays for pro 
tection against UV radiation and to protect polymer material 
and other components in the liquid crystal displays against 
damage by UV light. Examples of such ?elds of application 
and materials are to be found inter alia in: 

[0312] JP-A-10-152568 (9.6.1998); JP-A-2000-227509 
(8.2.1999); JP-A-2000-227508 (2.8.1999); 

[0313] JP-A-11-258425 (30.11.1998); JP-A-11-258421 
(13.3.1998); JP-A-11-242119 (30.11.1998); 
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[0314] JP-A-11-119003 (13.10.1997); JP-A-09-288213 
(19.4.1996); JP-A-09-288212 (19.4.1996); 

[0315] JP-A-08-216316 (14.2.1995); JP-A-08-216324 
(14.2.1995); and Chem. Abstr. 131145869. 

[0316] The compounds according to the invention can also 
be used advantageously in optical recording layers and 
recording media in Which laser radiation, eg by short-Wave 
irradiation by means of blue laser diodes (Wavelength for 
example 405 nm), causes a change in the optical character 
istics, by means of Which digital information can be stored 
and subsequently retrieved from the storage layer or the 
storage medium. Examples of such ?elds of application and 
materials are to be found interalia in JP-A-2001-277720; 
JP-A-2002-160452. 

[0317] The folloWing Examples illustrate the invention 
further. Unless speci?ed otherWise, all data in parts or 
percent in the Examples, just as in the remainder of the 
description and in the patent claims, are by Weight. In the 
Examples and the Table, the folloWing abbreviations inter 
alia may be used: 

diglyme: diethylene glycol dimethyl ether 
DMSO dimethyl sulfoxide 
DMF dimethylformamide 
AcOEt: ethyl acetate 
CHCl3: chloroform 
CDCl3: deuterochloroform 
DSC: Differential Scanning Calorimetry = differential 

thermoanalysis 
e: molar extinction coef?cient 
1H-NMR: nuclear magnetic resonance of the 1H nuclide 
TLC: thin-layer chromatography (eluant usually 

hexane/ethyl acetate) 
in. vac. under reduced pressure 
mm Hg torr (1 torr = 133.322 Pa) 
m.p. melting point 
THF tetrahydrofuran 
Tg: glass transition temperature 
UVA UV-light-absorbing compound (UV absorber) 
kmax long-Wave absorption maximum (nrn) 
TM, ® registered trade mark. 

A: PREPARATION EXAMPLES 

Example A1 

Preparation of 
bis-ot-naphthyl-(2,4-dihydroxyphenyl)-triaZine 

[0318] 

2.) 

OH 










































