Office de la Propriete Canadian CA 2036346 C 2003/10/14

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 036 346
gr grganisge ] mage”‘g of ; 12y BREVET CANADIEN
Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1991/02/14 (51) CL.Int.>/Int.CI.°> C09D 201/00, C09D 143/04,
(41) Mise a la disp. pub./Open to Public Insp.: 1991/08/17 C03D 157700
ol _ (72) Inventeurs/Inventors:
(45) Date de delivrance/lssue Date: 2003/10/14 VALET. ANDREAS DE:
(30) Prioritées/Priorities: 1990/02/16 (512/90-1) CH; BERNER, GODWIN, C

1990/04/11 (1249/90-6) CH
( ) (73) Proprietaire/Owner:

CIBA SPECIALTY CHEMICALS HOLDING INC., CH
(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : COMPOSITIONS DE REVETEMENT STABILISEES A LA LUMIERE, A LA CHALEUR ET A L'OXYGENE
(54) Title: COATING COMPOSITIONS STABILISED AGAINST LIGHT, HEAT AND OXYGEN

(57) Abrége/Abstract:
o-Hydroxyphenyl-s-triazines of formula | (see formula |) wherein nis 1 or 2 and R, to R, are as defined In claim 7, are good light

stabilisers for coating compositions which contain a basic curing catalyst. In contradistinction to other UV absorbers, they do not
cause discolourations In the presence of such catalysts.

SoTEN 7 [ ] ]
EORUIORIOR . o
Y T 7 7
b‘ --..-‘

R

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




2036346

A-17964/1+2/+

Coating compositions stabilised against light, heat and oxygen

Abstract of the Disclosure

o-Hydroxyphenyl-s-triazines of formula I

R4

wherein nis 1 or 2 and R, to Ry are as defined in claim 7, are good light stabilisers for
coating compositions which contain a basic curing catalyst. In contradistinction to other
UV absorbers, they do not cause discolourations in the presence of such catalysts.

......



<(36346

A-17964/1+2/+

Coating compositions stabilised against light, heat and oxygen

The present invention relates to coating compositions which are stabilised against light,
heat and oxygen and which contain an o-hydroxyphenyl-s-triazine derivative as stabiliser.
The coating compositions to be stabilised are those which contain as curing catalyst an
organometallic compound, an amine, an amino group containing resin or a phosphine.

The thermal curing of stoving varnishes which contain certain types of binders can be
accelerated by catalysts, thereby making possible shorter curing times or lower curing
temperatures. Depending on the type of binder, the catalysts may be acids or bases. Basic
catalysts comprise organic metallic compounds such as metal chelates, metal carbonates
or organometallic compounds or also amines. |

If 1t 1s desired to enhance the light stability of a coating, a light stabiliser, preferably a
UV absorber, will normally be added. The most widely used types of UV absorbers for
coating compositions are the 2-hydroxybenzophenones and 2- (2 hydroxyphenyl)benzotn-
azoles. The addition of such UV absorbers to a coating composmon which contams an
organic metallic compound, an amine or a phosphine as curing agent gives rise to
discolourations which are evidently formed by reaction of the light stabiliser with the
curing catalyst. A further deleterious effect which may be caused by the UV absorber is
that the curing catalyst is blocked, so that the coeting".is insufficiently cured. It is probable
that the aromatic hydroxyl groups of the UV absorber cause chelation of the base."

In the course of seeking UV absorbers which do not give rise to troublesome effects in
such catalysed coating composmons it is now been found that certain derivatives of
2-hydroxyphenyl-s-triazine do not have the drawbacks referred to above of the other UV
absorbers, although they too are good uv absorbers and although they also contain
‘phenolic hydroxyl groups which are capable of effectm g chelation.

Specifically, the present mvennon relates to a coanng composmon compnsmg
A) a bmder, | |
B) ‘as curing catalyst, an organic metallic compound and/or an amine and/or an amino
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group containing resin and/or a phosphine, and
C) as stabiliser against damage induced by light, heat and oxygen, a compound of
formula I

whereinnis 1 or 2,

R; and R, are each independently of the other H, OH, C,-C,,alkyl or halomethyl,

R; and R, are each independently of the other H, OH, Cl-Cualkyl C,-Cygalkoxy or

halogen and, when n = 1, may also be a radical -OR-,

Rs and Rg are each independently of the other H, C,-Cy,alkyl or halogen,

R, when n is 1, is hydrogen, C;-C,galkyl or C,-C,qalkyl, each substituted by OH,

C,-C,galkoxy, halogen, phenoxy or phenoxy which is substituted by C;-C,galkyl,

CI-Clgalkoxy or halogen, -COOH, -COORg, -CONH2, -CONHRy, -CON(Rg)(R;¢), -NH,,

-NHRy, -N(Rg)(R;(), -NHCOR,;, -CN and/or -OCOR,;, or Ry is C4-Cypalkyl which is

interrupted by one or more oxygen atoms and substituted by OH or C,-C,,alkoxy, or is

C,-Cgalkenyl, glycidyl, Cs-Cgeycloalkyl, cyclohexyl Which 1s substituted by OH, .

C,-C,alkyl or -OCORy,, C7-C11phenyla1kyl which is unsubstituted or substituted by OH,

Cl or CHj, or is -CO-Ryy Or -302~R13, and, when n 1s 2, is C2-C16alkylene,

C4-C12alkenylene xylylene, Cg-CZOalkylenc which is interrupted by one or more oxygen

- atoms and/or substituted by OH, orisa CH2CH(OH)CH20~R15-OCH2CH(OH)CH2-
.-CO-RIG-CO- -CO-NH-R17-NH -CO- or (CH;Z)m -COO-R15-OCO-(CHy) - group, wherein

 mis 1- 3,

Rg is Cl-Clgalkyl Cs-C, 3a1kcnyl (C3-Cypalkyl which 1s interrupted by O, N or S and/or

substituted by OH, Cy- C4alky1 which is substituted by -P(O)(OR14),, -N(Rg)(R;0) Or

- -OCOR;; and/or OH, or is glycidyl, cyclohcxyl or C4-Cyphenylalkyl,

Ry and R, are each independcntly of the other Cy-Cyjalkyl, C3-Cyjalkoxyalkyl,
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C4-C,gdialkylaminoalkyl or Cs-Cy,cycloalkyl, or

Rg and R, when taken together, are C3-Cgalkylene or C;-Cgoxaalkylene or
C3-Coazaalkylene,

Ry, 18 Cy-Cigalkyl, C,-C,galkenyl or phenyl,

Ryq 15 C;-Cygalkyl, C,-Cygalkenyl, phenyl, C;-C;,alkoxy, phenoxy, C;-C;,alkylamino,
phenylamino, tolylamino or naphthylé.mino,

R,3 18 C;-Cy,alkyl, phenyl, naphthyl or C;-Cyalkylphenyl,

R4 18 Cy4-C;5alkyl or phenyl,

Ry5 18 Cy5-C,palkylene, phenylene or a phenylene-X-phenylene- group, wherein X is -O-,
-S-, -80,-, -CHjy- or -C(CH,),-,

Rig 18 Cy-Cipalkylene, C2~C100xaalkylené or C»-Cpthiaalkylene, phenylene, naphthylene,
diphenylene or C,-Cgalkenylene,

R7 18 Co-C;palkylene, phenylene, naphthylene, methylenediphenylene or
C4-Cysalkylphenylene, and

Rjg 18 C5-Cypalkylene or Cy4-Cygalkylene which is interrupted by oxygen.

The binder may be any resin or mixture of resins which can be cured by organometallic
compounds or amines.

Exemplary of such binders which can be base-catalysed are:

1.  acrylate copolymers containing alkoxysilane or alkoxysiloxane side groups, for
- example the polymers disclosed in US-A-4 772 672 or US-A-4 444 974,

2. two cornponént systems based on hydroxyl group containing polyacrylates and/or
polyesters and aliphatic or aromatic polyisocyanates,

3.  two component systems based on functional polyacrylates and a polyepoxide, said
polyacrylate containing carboxyl, anhydride or amino groups,

4.  two component systems based on fluoro-modified or silicon-modified hydroxyl
group containing polyacrylates or polyesters and aliphatic or aromatic
polyisocyanates,

5. two component systems based on (poly)ketimines and aliphatic or aromatic
polyisocyanates,
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6.  two component systems based on (poly)ketimines and unsaturated acrylate resins or
acetoacetate resins or methyl-a-acrylamidomethyl glycolate,

7.  two component systems based on anhydride group containing polyacrylates and
polyamines,

8.  two component systems based on (poly)oxazolidines and anhydride group
containing polyacrylates or unsaturated acrylate resins or polyisocyanates,

9.  two component systems based on epoxy group containing polyacrylates and

carboxyl group containing or amino group containing polyacrylates,
10. air-drying alkyd, acrylic or alkyd-acrylic resins,
11. polymers based on allylglycidyl ether.

Component A is preferably a binder based on a functional acrylate resin and a crosslinker.

Component B is an organic metallic compound and/or an amune and/or an amino group
containing resin and/or a phosphine. Exemplary of organic metallic compounds are metal
carboxylates, preferably of the metals Pb, Mn, Co, Zn, Zr or Cu, or metal chelates,

preferably those of the metals Al, Ti or Zr, or organometallic compounds such as
organotin compounds.

Metal carboxylates are typically the stearates of Pb, Mn or Zn, the octoates of Zn or Cu,
the naphthenates of Mn and Co, or the corresponding linoleates, resinates or tallates.

Metal chelates are typically the aluminium, titanium or zirconium chelates of acetyl-
acetone, ethyl acetylacetate, salicylaldehyde, salicylaldoxime, o-hydroxyacetophenone or

ethyl trifluoroacetylacetate and the alkoxides of these metals.

Organotin compounds are typically dibutyltin oxide, dibutyltin dilaurate or dibutyltin
dioctoate.

Amines are, typically, preferably tertiary amines, such as tributylamine, triethanolamine,



CA 02036346 2002-10-23

29276-191

. 5.

N-methyl-diethanolamine, N-dimethylethanolamine, N-ethylmorpholine,
N-methylmorpholine or diazabicyclooctane (triethylenediamine) and the salts thereof.

Further examples are quaternary ammonium salts such as trimethylbenzylammonium
chlonde.

Amino group containing resins are simultaneously binder and curing catalyst. Typical
examples are acrylate copolymers.

Phosphines may also be used as curing catalysts, for example triphenylphosphine.

The o-hydroxyphenyl-s-triazines of component C are known compounds or are disclosed
in U.S8. Patent ilo. 5,736,597. The use of such compounds as UV absorbers
in coating compositions is disclosed, for example, in US-A-4 619 956.

It is preferred to use as component C a compound of formula I, whereinn is 1 or 2,

R, and R, are each independently of the other H, OH or C,-C alkyl,

R; and R, are each independently of the other H, OH, C;-C,alkyl, C,-C,alkoxy, halogen
or a radical -OR5,

Rs and Rg are each independently of the other H or C;-C,alkyl,

R+, when n is 1, is hydrogen, C;-C,galkyl, C,;-Cgalkyl which is substituted by OH,
C,-C,galkoxy, phenoxy, -COORg, -CONHRg, -CON(Rg)(R,¢) and/or -OCORy,, or is allyl,
glycidyl or benzyl, and, when n is 2, is C4-Cyalkylene, C4-Cgalkenylene, xylylene or
C;-Cypalkylene which is interrupted by oxygen and/or substituted by OH,

Ry is C;-Cypalkyl, C5-Cygalkenyl, C3-Cypalkyl which is interrupted by oxygen and/or
substituted by OH, or C;-C,alkyl which is substituted by -P(O)(OR14),

Rg and Ry are each independently of the other C;-Cgalkyl or cyclohexyl, or Ry and Ry,
when taken together, are pentamethylene or 3-oxapentamethylene,

R 1s C4-Cgalkyl, Cy-Csalkenyl or phenyl, and

R4 18 C-Cyualkyl.

It is especially preferred to use as component C a compound of formula I, wheremn n is 1
or 2,

R, and R, arc each independently of the other H or CHj,

R; and R4 are each independently of the other H, CH; or Cl,

Rs and Rg are hydrogen, |

R5, when n is 1, is hydrogen, C,-Cy,alkyl, C,-C4alkyl which is substituted by OH,
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C4-Cygalkoxy, -COORg, -CON(Rg)(R ;o) and/or -OCOR,, or is glycidyl or benzyl, and,
when n is 2, is C¢-C,salkylene, 2-butenyl-1,4-ene, xylylene or C3-Cypalkylene which is
interrupted by oxygen and/or substituted by OH,

Rg 1s C4-Cyralkyl, Cy5-Cygalkenyl, Ce-Cypalkyl which is interrupted by oxygen and/or
substituted by OH, or is C;-C,alkyl which is substituted by -P(O)(OR14),,

R and R, are C4-Cgalkyl, |

R, 18 C4-Cgalkyl or C,-Cjalkenyl, and

Ry, 18 C;-Cjalkyl.

A turther group of compounds suitable for use as component C comprises those
compounds wherein nis 1 or 2 and Ry, when n is 1, is a -CH,CH(OH)CH,0-R ¢ group,
wherein Ryg is C;-C,alkyl, phenyl, phenyl which is substituted by C,-C;,alkyl,
C,-Cyqalkoxy or halogen, or is C3-Csalkenoyl

and, when n is 2, Ry is a -CH,CH(OH)CH,0-R ; 5~-OCH,CH(OH)CH,- group, wherein R
1s C,-Cjpalkylene, phenylene or a -phenylene-X-phenylene- group, wherein X is -O-, -S-,
-SOy-, -CH,- or C(CHy),-. |

Representative examples of individual compounds of formula I are the followin g
compounds

OR7
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-Cy2Hos
-CygH37
-cyclohexyl
-CH, pheny!
-CH,CH,OH
-CH,CH,0COCHj
-CH,CH,OCOCH=CH,
-CH,CH(OH)CgH
-CH,CH(OH)Cy,Hos
-CH,CH(OH)CH,0CgH; 4 |
-CH,CH(OH)CH,0-(CH) 377CH;
-CH,CH(OH)CH,Ophenyl
-CH,CH(OH)CH,0COC(CH;)=CH,
9,
/7 N\

-CH,—CH— CH,,
-CH,COOH
-CH,CH,COOC,H,
-CH,COOCgH, 7
-CH,COO(CH,CH,0);H
-CH,COOCH,CH(OH)CH,0C,Hy,
- -CH,COOCH,CH(CH3)OCH,CH(CH3)OCH(CH;)CH,
.-CHz;COOCHzP (0) (OCZHS)Z |
~ -CH,COOCH,CH(OH)CH,P(O)(OC4Hy),

' -CH2COO(CH9)7 CH:CHCng']
-CH,COO CH2CHZOCH2CH20 CeH;3
-CHZCON(CzHS)z ' -
-CH2CH2CON 9

- -CH,CONHCH,CH,CH,N(CHs),
-CH,CONHCgHy;
-CHQCON(Can)z



- "C0'0C6H13
. -'“C}IzCH2Cl
| .-CH2CH20N

' (CH2>3-CONH —(

C,H,
-CgHy7

-CyoHys
~CH2CH(OH)CH20C8H17

' -CH2COO C2H5'

-CH,;COOCH,0CH;

--CH,COOCH,CH=CH-phenyl

AN\

- -CH,COOCH,—CH—CH, .
' -CH2COOCH2CH(OH)CH20C8H1~,[ -
' -CHzphenyl o |

- -CH,CH=CH,

-CH,CON(C,4Hy),

' -CHZCHZCONH,SH” -

.' .*(CHz)s‘CO“N: )
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-CH,
C;H,

-CsHi3

-CgHy7

-CioHas

-CH,CH(OH)CH,0OC,Hj ,
-CH,CH(OH)CH,0-(CH) 1777 CHs
-CH,CH(OH)phenyl
-CH,CH(OH)CH,0COphenyl

‘ “CH2CI‘1(CH3)OCOCH3

-50,-CioHy5

-CH,COOC,gH,,
-CH,CONHCH,CH,0CH,
-CH,CH,CONHCH,phenyl
(CH2)3CONH(CH2)3N(02H5)2
*CI'I2CONHC12H25 |

2036346
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R7 = -CH2CH(OH) CHz-

- CH2 CH,—

-CH,-CH=CH-CH,-

-(CHy)y-

-(CHy)e-

-(CHy)g

“(CHz‘)Iz“ ‘

-CH,CH(OH)CH,0-CH,CH,-OCH,CH(OH)CH,-
- -CH,CH(OH)CH,0-(CH,)s-OCH,CH(OH)CH,-

I :
-CH,CH(OH)CH,0 C OCH,CH(OH)CH,-
: e, =

. .”..CHZCH(QH) CH,0 - OCH,CH(OH)CH,-

-CH,COO-(CH,)s-OCOCH,

-CO-(CH,)g-CO-
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-H

-C4Hg

-CgHy7

-Cy5Hs7
-CH,CH(OH)CH,
-CH,CH,OC,H,
_CH,CH,COGC,H;
-CH,COOCgH,,

~ -CH,CH(OH)CH;0OC Hy

-CH,CH(OH)CH,Ophenyl

OR7

=036346



o 2036346

-CsHy3

-CgHy7

-CH,CH,0OH
-CH,CH,Ophenyl
-CH,COOCH;5
-CH,CH,COO(CH,CH,0),H
-CH,CH(OH)CH,OC¢H,
-CH,CH(OH)CH,phenyl

The coating composition preferably contatns, per 100 parts by weight of solid binder A,
0.01-20 parts by weight of curing catalyst B and 0.01-10 parts by weight of C, preferably
0.05-5 parts by weight of B and 0.2-5 parts by weight of C.

In addition to components A, B and C, the coating composition may contain further
components such as solvents, pigments, dyes, plasticisers, stabilisers, thixotropic agents
and/or levelling agents.

Normally the coating compositions will contain an organic solvent or mixture of solvents
in which the binder is soluble. The coating composition can also, however, be an ageuous
solution or dispersion. The vehicle can also be a mixture of an organic solvent and water.

The coating composition can also be a high solids paint or be solvent-free (powder-coatin g
composition).

The pigments may be inorganic, organic or metallic pigments. Preferably the coating
compositions of the invention do not contain pigments and are used as clear coating
compositions.

In addition to the stabiliser of formula I, the coating compositions may contain further

stabilisers such as antioxidants, other light stabilisers, metal deactivators, phosphites or
phosphonites. ' |

Exemplary of such additional stabiliserrs are:
1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-

butyl-4,6-dimethylphenol, 2,6-di-tert-butyl~4-ethylphenol, 2,6-di-tert-butyl-4-n-
bUtylphenol, 2,6-di-tcrt-butyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol,
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2-(a-methylcyclohexyl)-4,6-dimethylphenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tri-
cyclohexylphenol, 2,6-di-tert-butyl-4-methoxymethylphenol, 2,6-di-nonyl-4-methyl-
phenol.

1.2. Alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxyphenol, 2,5-di-
tert-butylhydroquinone, 2,53-di-tert-amylhydroquinone, 2,6-diphenyl-4-octadecyloxy-
phenol.

1.3. Hydroxylated thiodiphenyl ethers, for example 2,2’ -thiobis(6-tert-butyl-4-methyl-
phenol), 2,2’-thiobis(4-octylphenol), 4,4’-thiobis(6-tert-butyl-3-methylphenol),
4,4’ -thiobis(6-tert-butyl-2-methylphenol).

1.4. 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-(c-methyl-
cyclohexyl)phenol], 2,2’-methylenebis(4—methyl-é—cyclohexylphcnol), 2,2’-methylene-
bis(6-nonyl-4-methylphenol), 2,2’-methylenebis(4,6-di-tert-butylphenol), 2,2’-ethylidene-
' bis(4,6-di-tert-butylphenol), 2,2’ -ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2°-
methylenebis[6-(a-methylbenzyl)-4-nonylphenol], 2,2’-methylenebis[6-(o,o-dimethyl-
benzyl)-4-nonylphenol], 4,4’-methylenebis(2,6-di-tert-butylphenol), 4,4’-methylene-
b1s(6-tert-butyl-2-methylphenol), 1,1-bis(5- tcrt-butyl-4-hydroxy-2—mcthylphenyl)butane,
2,6-bis(3-tert-butyl-3- -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)‘. B*n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3’-tert-butyl-4’-hydroxy-
pheny_l)butyrate]_, bis(3-tert-butyl-4-hydroxy-5-methylphenyl)dicyclopentadiene, bis[2-

_ (3’-tert-butyl-Z,’-hydroxy-S ’-mcthylbenzyl)-6-tert-butyl-4methylpheny1] terephthalate.

1 5 Benzyl compounds, for examplc 1,3 5-tns(3 J-di- tert-butyl-4-hydroxybenzyl) 2,4,6-
mmethylbenzene bis(3,5-di-tert-butyl-4-hydroxybenzyl) sulfide, isooctyl 3,5-di-tert-
butyl-4-hydroxybenzylmercaptoacetate bis(4-tert-butyl-3- hydroxy-z 6- dlmethylbcnzyl)
-dlthxolterephthalate 1,3,5-tris(3,5- d1-tert-butyl-4 -hydroxybenzyl) isocyanurate,

1,3 S-tns(4-tert~buty1-3-hydroxy-2 6-dimethylbenzyl) isocyanurate, dioctadecyl 3,5-di-

- tert-butyl-4-hydmxybenzy]phosphonate, calcium salt of monocthyl 3,5-di-tert-butyl-

4- hydroxybenzylphosphonate 1,3,5- tns(3 5- dlcyclohexyl 4—hydroxybenzy1)1socyanurate

1 6. Acylammoghcnols, for example 4-hydroxylauran111de 4«-hydroxystearamhde 2,4-
. bls(octylmercapto) 6-(3 5 d1-tert-buty1—-4 -hydroxyanilino)- s-tnazme, octyl N-(3,5-di-tert-
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butyl-4-hydroxyphenyl)carbamate.

1.7. Esters of 8-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or
polyhydric alcohols, e.g. with methanol, octadecanol, 1,6-hexanediol, neopentyl glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, thiodiethylene glycol,
N,N’-bis(hydroxyethyl)oxalodiamide.

1.8. Esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl )propionic acid with mono- or

polyhydric alcohols, e.g. with methanol, diethylene glycol, octadecanol, triethylene glycol,
1,6-hexanediol, pentaerythritol, neopentyl glycol, tris(hydroxyethyl) 1SOCyanurate,
thiodiethylene glycol, N,N’-bis(hydroxyethyl)oxalodiamide.

1.9. Esters of 8-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or poly-
hydric alcohols, e.g. with methanol, diethylene glycol, octadecanol, triethylene glycol,

1,6-hexanediol, pentaerythritol, neopentyl glycol, tris(hydroxyethyl) isocyanurate,
thiodiethylene glycol, N,N’-bis(hydroxyethyl)oxalodiamide.

1.10. Amides of 8-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N’-
bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hexamethylenediamine, N,N’-b1s(3,53-
di-tert-butyl-4-hydroxyphenylpropionyl)trimethylenediamine, N,N’-bis(3,5-di-tert-
butyl-4-hydroxyphenylpropionyl)hydrazine.

2. UV absorbers and light stabilisers

2.1, 2-(2’-Hydroxyphenyl)benzotriazoles, for example the 5’-methyl, 3°,9’-di-tert-butyl,
S’-tert-butyl, 5°-(1,1,3,3-tetramethylbutyl), >-chloro-3’,5’-di-tert-butyl, 5-chloro-

3’-tert-butyl-5’-methyl, 3’-sec- butyl-5’-tert-butyl, 4’-octoxy, 3’,5’-di-tert-amyl and
3°,5"-bis(a,a-dimethylbenzyl) derivative.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-0ctoxy,
4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2’ ,4’-trihydroxy and 2’-hydroxy-4,4’-
‘dimethoxy derivative.

2.3. Esters of substituted and unsubstituted benzoic acids, for example, 4-tert-butylphenyl

salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol,
bis(4-tert-butylbenzoyl)-resorcinol, benzoylresorcinol, 2,4-di-tert-butylphenyl
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3,5-di-tert-butyl-4-hydroxy- benzoate and hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate.

2.4. Acrylates, for example ethyl a-cyano-B8,B-diphenylacrylate, iscoctyl O-Cyano-
B,B-diphenylacrylate, methyl o-carbomethoxycinnamate, methyl a-cyano-B-methyl-p-
methoxy-cinnamate, buty! a-cyano-B-methyl-p-methoxy- cinnamate, methyl a-carbo-
methoxy-p-methoxycinnamate and N-(B-carbomethoxy-B-cyanovinyl)-2-methylindoline.

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

methylbutyl)phenol], such as the 1:1 or 1:2 complex, with or without additional ligands
such as n-butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel dibutyl-
dithiocarbamate, nickel salts of 4-hydroxy-3,5-di-tert-butylbenzyl-phosphonic acid
monoalkyl esters, e.g. of the methyl or ethyl ester, nickel complexes of ketoximes, e.g. of
2-hydroxy-4-methyl-phenyl undecyl ketoneoxime, 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-tetramethylpiperidyl) sebacate,

- bi1s(1,2,2,6,6- pentamethylpiperidyl) sebacate, bis(1,2,2,6,6-pentamethylpiperidyl)
n-butyl-3, 5-di- -tert-butyl-4-hydroxy-benzylmalonate, the condcnsauon product of

1- (2-hydroxyethyl) 2,2,6 6-tetramethyl-4-hydroxyp1pcndme and succinic acid, the
condensation product of N,N’-bis(2,2,6,6- tetramethyl-4—-p1pendyl)hexamethylened1anune
and 4- tert-octylannno-z 6-d1c:hloro-1 ,3,9-$-triazine, tris(2,2,6 6«tetramethyl -4-piperidyl)-
nitrilotriacetate, tetrakis(2,2,6 6-tetramethyl~4~p1pendyl) -1,2,3,4-butanetetraoate,
1,1°-(1,2-ethanediyl)bis-(3,3,5,5-tetramethylpiperazinone).

2.7. Oxalyl diamides for example 4,4’-dioctyloxyoxanilide, 2,2’-dioctyloxy-5,5’-

- di-tert-butoxanilide, 2,2’- dldodecyloxy-S 5’-di-tert-butoxanilide, 2-ethoxy-2’-
ethyloxanilide, N N’-—bls(3 dlmcthylanunopropyl)oxalannde, 2-ethoxy-5-tert-butyl-
2’-ethyloxanilide and its mixture with 2-ethoxy-2’-ethyl-5, 4’-d1-ten-butoxan111de and
mixtures of ortho- and para-methoxy dlsubstltuted oxanilides and mixtures of o- and
p- ethoxymsubstltutcd oxamhdes

3. Metal deactivatOrs for éxample N,N’-diphenyloxalyl diamide, N-salicylal-
N’-sahcyloylhydrazmc, N,N’-bis(salicyloyDhydrazine, N,N-bis(3,5-di-tert-
- butyl- 4—hydr0xyphenylprop10nyl)hydrazme 3-sahcyloylarmno—1 2,4-triazole, bis-
' '(benzyhdenc)oxallc dihydrazide. ' )
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4. Phosphites and phosphonites, for example triphenyl phosphite, diphenylalkyl
phosphites, phenyldialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite,
trioctadecyl phosphite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl)
phosphite, diisodccyl pentaerythritol diphosphite, bis(2,4-di-tertbutylphenyl) penta-
erythritol diphosphite, tristearyl sorbitol triphosphite, tetrakis-(2,4-di-tert-butylphenyl)
4,4’-biphenylene diphosphonite, 3,9-bis(2,4-di-tert-butylphenoxy)-2,4,8,10-
tetraoxa-3,9-diphosphaspiro[35.5]undecane.

To achieve maximum light stabilisation it is particularly expedient to add the sterically
hindered amines listed in 2.6 above. Accordingly, the invention also relates to a coating
composition which, in addition to containing components A, B and C, contains a light

stabiliser of the sterically hindered amine type as component D.

The preferred light stabiliser of component D 1s a 2.2.6,6-tetraalkylpiperidine denivative

which contains at least one group of formula

RCH2 CH3 CH3

wheréin R is hydrogen or methyl, preferably hydrogen.

Component D will preferably be used in an amount of 0.5-5 parts by weight per 100 parts
by weight of the solid binder.

Examples of tetraalkylpiperidine derivatives will be found in EP-A-356 677, pages 3-17,

paragraphs a) to f). It is particularly preferred to
use the following tetraalkylpiperidine 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,
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bis(1,2,2,6,6-pentamethylpiperidin-4-ylbutyl(3,5-di-tert-butyl-4-hydroxybenzyl)malonate
bis(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl)-sebacate,
tetra(2,2,6,6-tetramethylpiperidin-4-yl)butane-1 2,3,4-tetracarboxylate,
tetra(1,2,2,6,6-pentamethylpiperidin-4-yl)butane-1,2,3,4-tetracarboxylate,
2,2,4,4-tetramethyl-7-oxa-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,

Oor a compdund of formulae

R R

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

CHj CHj

7

N A N
Y CHj CHj
where R = C 4H9—-N
CHj CHj
CHj N CHj
H

R-N— (CH2)3-N-(CH2)2'N" (CH2)3-'N""""R
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CHq CHjy
C4H
N -4Hg
*,f’ W—N N — CHa

N
Y CH3 CHj

CHj CHj
CH3 Iif CH3
CHj
O O CHj, CH;

| |
‘E‘ C-CHz*CHZ- C—O-CHZ" CHz"‘"’" O —}—
| | m

_ E | (I:'H3 ?Hg,
- HN——C—CHj-C—CH;
Ay e

- “CH3
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N

N/ N

H /l——— N ~~—— (CHy)g——N ——E’-

CH; CHj CHy
CHjy N CH; CHjy N CHjy
H H
or

{——-N (CHg)g=— N == CHy~ CHZ-—}—
. m

CHj CH; CHj 7] ,CHa

CH: N “CH, cH, N CH
3 3 3 3

‘wherein m is a value from 5-50.

The coating compositions of this invention can be applied to any substrates, for example
to metal, wood, plastics or ceramic materials They are preferably'used as ﬁnishin g paints
in the automobile mdustry If the ﬁmsh consists of two coats, the undercoat belng
pigmented and the topcoat unplgmented then the coatmcr composmon of this invention

can be used for the topcoat or for the undercoat or for both coats, but preferably for the
topcoat.

The coating composmons of thlS mvenuon can be apphed to the substrates by

conventional techmques, for example by bru shm g, spraying, coatln g, immersion or
electrophoresxs ’ '

Depending on the bmder systems, the fimshes can be cured at room temperature or by
| heatmg The ﬁmshes axe preferably cured 3 in the temperature range from 50—150°C
; Powder-coaUng comp031t10ns are also cured at hlgher temperatures.

The finishes obtained have exCellent light stability and also enhanced thenho-oxidative
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resistance.

A further embodiment of the invention comprises using those binders in which a
2-hydroxyphenyl-s-triazine is incorporated by copolymerisation or copolycondensation.
Suitable for this utility are those compounds of formula I wherein R~ contains a
copolymerisable ethylenically unsaturated group or a functional group which is suitable
for copolyéondensation. In this case, the coating composition may consist of only
components A and B.

The following Examples illustrate the coating compositions of this invention in more
detail without implying any restriction of the invention to the Examples. Parts and
percentages are by weight.

The following UV absorbers of the invention are used in the Examples:

OR

UV-1: R=-CgH;4
O UV-2: R =-CH,CH(OH)CH,0C,H,
UV-3: R =-CH,COO(CH,);CH=CH-CH,
UV-4: R=-H CaHs

UV-5: R =-CH,CH(OH)CH,OCH,CH-C,H,

ci; UV-6: R =-CH,CH(OH)CH,0(CH,)777CHs;

In addition, the following UV absorbers are used for comparison purposes:

V-1: the reaction product of 2~{2-hydroxy-3-tert-butyl-5-(2-methoxycarbonylethyl)-
phenyl]benzotriazole with polyethylene glycol 300

V-2:  2-hydroxy-4-dodecycloxybenzophenone

Y-3: 2;44djhydroxybenzophenone .

V-4: 2-[2-hydroxy-3,5-di(a,a-dimethylbenzyl)phenyljbenzotriazole.
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Example 1 - Two-component polyacrylate-urethane coating composition containing a
combination of a metal-containing catalyst and an amine

A hydroxyl group containing acrylate coating composition is prepared by mixing the

tollowing components:

75 parts  of a 60 % solution of a hydroxyl group containing acrylate resin in xylene
(Macrynal® SM 510, Hoechst AG)

15 parts  of butyl glycol acetate

6.1 parts  of an aromatic solvent mixture (Solvcsso® 100, Esso AG)

3.6 parts  of methyl isobutyl ketone

0.1  part of zink octoate (as 8 % soloution in toluene)
0.2  part of a levelling agent (Byk® 300, Byk-Chemie).

To this composition are added 1.5 parts of a UV absorber listed in Table 1 (dissolved in
5-10 parts of xylene). This addition corresponds to 2 % of UV absorber, based on binder
solids (acrylate + isocyanate).

These formulations are blended with 30 parts of a trimerised diisocyanate (Desmodur® N

75, Bayer AG) and 1.5 parts of diazabicyclooctane (corresponding to 2 %, based on binder
solids).

Samples of these coating formulation are applied to aluminium sheets coated with a white
coil coat and cured for 30 minutes at 60°C. The coating thickness is ca. 40 pm.

The coated test pieces are exposed to weathering in a UVCON/ Weather-O-Meter (Atlas
Corp., UVB-313 lamps, cycle: 4 h UV light at 60°C, 4 h condensation at 50°C). The
Yellowness Index (YI) according to ASTM D 1925 is measured after 24 hours.
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Table 1

UV Absorber YI after 24 h UVCON
2 % UV-1 1.2

2 % UV-2 0.5

2 % UV-3 2.3

2 % V-1 6.5

Examgle 2 - Polyacrylat c—melamme coating composition containing a metal chelate
atalyst

A clear composition is prepared from:

- 39.2 parts of a 50 % solution of a hydroxy!l group containing acrylate resin
(Uracron® 2263B, DSM Resins NV)

11.6  parts of a 90 % melamine resin (Cymel® 327, Amer. Cyanamid Corp. )

19.4 parts of xylene .

5.5 parts  of butyl glycol acetatc

3.3  parts of butanol _

1.0  part of a 1 % solution in xylene of a levelling agent (Baysilon® A, Bayer
AQ).

This composition has a 40 % solids content (binder). To the composition is added 0.8 part
of a UV absorber listed in Table 2 (dlssolved mn 5-10 parts of xylene), correspondmg to
2 %, based on bmder sohds

To this formulation are then addcd 1.6 parts of aluminium ms(acetylacetonate) dissolved
in xylene, correspondmg to 4 %, based on bmder sohds

-The clear coatmg composmon S0 obtamcd 15 apphcd w1th a doctor blade to aluminium
sheets coated with a white coil coat The coatmg is cured for 30 minutes at 130°C. The

clear coatmg thickness i is ca. 40 wm. The Yellowness Index (YI) accordmg to ASTM D
1925 is then measured. 7 .
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Table 2

UV Absorber YI after the cure
none | -1.8

2 % UvV-1 -1.6

2 % Uv-4 0.9

2 % V-2 16.8

2 % V-3 28.6

2 % V-4 25.6

Example 3 - Polyacrylate-epoxy resin coating composition containing an amine catalyst

A clear coating composition is prepared by mixing the following components:

57.5 parts  of a 50% solution of a functional acrylate resin (U car® 882, Union
Carbide Co.)

0.3  part of a levelling agent (Bays110n® OL 17, Bayer AG) (20 %)

3.7 parts of an aliphatic polyglymdyl ether (Uca.rlmk® Crosslinker, Union Carbide

' Co.)
3.5 parts  of n-butanol
35  parts of xylene

100

The clear coatmg composmon has a ca. 33 % solids content and to it are added 2 % (based

on solids) of dlazablcyclooctane (dlssolved in Xylene) as accelerator and 2 % (based on
solids) of a UV absorber lxsted in Table 3.

The test formulauons are dJluted w1th xylene to a sprayable consistency and sprayed on to
' alurmmum sheets coated with a white coxl coat. The samples are air-dried for 15 mmutes
| and then cured for 30 minutes at 70°C. The dry film thickness i is ca. 40 pm. The coated

test pieces are then heated for 30 minutes to 100°C and the Yellowness Index according to
ASTMD 1925 is measured. '
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Table 3

UV Absorber Yellowness Index
uv-1 ' 1.4

uv-5 1.3

V=3 8.5

Ex ple 4 - Polyacrylate-epoxy resin coating composition contamt__g_an aming catalyst
The procedure of Example 3 is repeated, except that the clear coating composition is

_apphed to aluminium sheets coated with a silver metallic primer lacquer. After curing (30
- minutes at 70°C), the coated test pieces are subjected to weathcnng in a UVCON

Weather-O-Meter with UVB 313 lamps (cycle: 8 h UV ii ght at 70°C 4 h condensation at
B 50°C) The Yellowness Index is measured after 48 h exposure

-Table 4

'Uv.Absorber - @  ':,‘ | - Yellowness Index
2suv-1 - -0.7

2%Uv-5  -0.6
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Example 5 - Two-component polyacrylate coating composition containing an amino group
containing resin
Component A:

59 parts  of an amino group containing polyacrylate (Setalux® AA-8402 XS 55
| AKZO Resins BV) (55 % solution)

19 parts  of butyl acetate

13.7 parts  of xylene

3 parts of 1-methoxy-1-propylacetate

3 parts  of diacetone alcohol

1.5 parts of isobutanol

0.5 part  oflevelling agent I(Byk®300, Byk-Chemie GmbH)

0.3 part of levelh’ng‘agent 11 (Baysilon® MA, Bayer AG)

100

Component B:
36 parts  of an epoxy group containing polyacrylate (Setalux® AA 8501 BX 60,
AKZO Resins BY) (60 % solution)

9 parts of butyl acetate
S parts  of xylene
50

Component C:
10 parts of xylene

8 parts of diacetone alcohol

7 parts of 1-methoxy-2-propylacetate
S parts of isobutanol

30

Components A, B and C are mixed to give a clear coating composition having a ca.
30 % solids content.
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The sample compositions are applied with a doctor blade to aluminium sheets coated with
a white coil coat, and cured for 30 minutes as 60°C. The dry film thickness is ca. 30 pm.

The Yellowness Index of the coated test pieces is measured after storage for 48 hours at
room temperature.

Table 5

UV Absorber Yellowness Index

2 % UV-1 -0.1
2 % UV-2 0.6
2 % UV-5 0.1
2 % UV-6 ~-0.1
2 % V-1 6.5
2 % V-2 .1
2 % V-3 8.3
2 % V-4 13.0

Example 6 - Polyacrylate resin containing alkoxysilane groups and a metal chelate
catalyst | |

A copolymer of 35 % of methyl acrylate, 50 % of 3-(trimethoxysilyl)propylmethacrylate
and 15 % of '

CHg

O
. :
CH2=C-CO—O-CH2—<:};‘

is prepared according to US-A-4 772 672. The resultant resin has a molecular wei ght
(Mw) of 21 300 and contains 0.56 mol/kg of epoxide oxygen.

~ The copblymer is dissolved in methyl isobutyl ketone, and 2 % of UV absorber and 5 %
of aluminium tris(acetylacetonate) are added (in each case based on solids). The coating
composition is applied with a doctor blade to aluminium sheets  provided with a white
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coil coat and cured for 30 minutes at 130°C. The dry film thickness is ca. 18 um. The
Yellowness Index of the coated test pieces is then measured.

Table 6

UV Absorber Yellowness Index

2 % UV-5 2.2
2 % V-2 6.3
2 % V-3 7.9
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Coating compositions stabilised against light, heat and oxygen

Abstract of the Disclosure

o-Hydroxyphenyl-s-triazines of formula I

wherein nis 1 or 2 and R, to Ry are as defined in claim 7, are good light stabilisers for
coating compositions which contain a basic curing catalyst. In contradistinction to other
UV absorbers, they do not cause discolourations in the presence of such catalysts.
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What 1s claimed is:

1. A coating composition comprising

A) a binder,

B) as curing catalyst, an organic metallic compound and/or an amine and/or an amino
group containing resin ahd/or a phosphine, and

C) as stabiliser against damage induced by light, heat and oxygen, a compound of
formula I

whereinnis 1 or 2,

R, and R; are each independently of the other H, OH, C;-C;4alkyl or halomethyl,

R3 and R4 are each independently of the other H, OH, C,-C,,alkyl, C,-Cgalkoxy or

halogen and, when n = 1, may also be a radical -OR-,

Rs and Rg are each independently of the other H, C;-Cy,alkyl or halogen,

Ry, when n is 1, is hydrogen, C;-C,galkyl or C;-C;,alkyl which is substituted by OH,

C-Cygalkoxy, halogen, phenoxy or phenoxy which is substituted by Cy-Cygalkyl,

C,-C,galkoxy or halogen, -COOH -COORg, -CONHj, -CONHRy, -CON(Rg)(R;), -NH,,
-NHRy, -N(Rg)(R;p), -NHCOR,, -CN and/or -OCOR,;, or Ry is C;-C,palkyl which is

interrupted by one or more oxygen atoms and su_bstltuted by OH or C;-Cyqalkoxy, or is

C3-Cgalkenyl, glycidyl, C5-Cgcyclt>alky1 Cy'clohexyl which is substituted by OH,

C,-Cyalkyl or -OCORy¢, C3-C;iphenylalkyl which is unsubsututed or substituted by OH,

Cl or CHs, or is -CO-Ry4 or -SOZ-RB, and, when n is 2, is C2-Cygalkylene,

C4-C12alkcnylcne, xylylcnc C3~C20a1kylcne which is interrupted by one or more oxygen

atoms and/or substituted by OH, a -CH,CH(OH)CH,0-R5-OCH,CH(OH)CHj-,
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-CO-R6-CO-, -CO-NH-R7-NH-CO- or -(CH,),,-COO-R 13-OCO-(CH,)__- group, wherein
mis 1-3,
Rg 18 C;-Cygalkyl, C5-C,galkenyl, C5-C,galkyl which is interrupted by O, N or S and/or
substituted by OH, C;-Cjalkyl which is substituted by -P(O)(OR4),, -N(Rg)(R1,) Or
-OCORy; and/or OH, or is glycidyl, cyclohexyl or C;-C,,phenylalkyl,
Ry and R, are each independently of the other C,-C;,alkyl, C3-Cyjalkoxyalkyl,
C4-Cygdialkylaminoalkyl or C5-C120ycloa1kyl, or
Rg and R4, when taken together, are C3-Coalkylene or C;-Cyoxaalkylene or
C3-Cyazaalkylene,
R1p 18 C;-Cygalkyl, C,-C,galkenyl or phenyl,
R1z 18 C4-Cygalkyl, C,-Cygalkenyl, phenyl, C;-C,jalkoxy, phenoxy, C,-C;,alkylamino,
phenylamino, tolylamino or naphthylamino,
R,3 1s Cy-Cyyalkyl, phenyl, naphthyl or C;-C, 4alkylphenyl,
R4 1s C;-Cyralkyl or phenyl,
Ri5 1s C,-C,palkylene, phenylene or a phenylene-X-phenylene- group, wherein X is -O-,
-S-, -SO,-, -CH,- or -C(CHj3),-,

Ri¢ 18 Co-Cypalkylene, Cy-Cigoxaalkylene or C,-Cypthiaalkylene, phenylene, naphthylene,
diphenylene or C,-Cgalkenylene,
R17 is C,-Cpalkylene, phenylene, naphthylene, methylenediphenylene or
Cs-Cysalkylphenylene, and
Rg is Cp-Cypalkylene or C4-Cygalkylene which is interrupted by oxygen.

2. A coating compositiion according to claim 1, wherein the binder (component A) is a
system selected from: .

a) an_acrylate copolymer containing alkoxysilane or alkoxysiloxane side groups,

b) a two component system based on a hydroxyl group containing polyacrylate and/or
polyester and an aliphatic or aromatic polyisocyanate

C) a two component system based on a functional polyacrylate and a polyepoxlde said
polyacrylate containing carboxyl, anhydride or amino groups,

~d) a two component system based on a fluoro-modified or silicon-modified hydroxyl
group containing polyacrylate or polyester and an aliphatic or aromatic polyisocyanate,
) a two component system based on a (poly)ketimine and an aliphatic or aromatic
polyisocyanate, '

f) a two component system based on a (poly)ketimine and an unsaturated acrylate resin or
acetoacetate resin or methyl- a-acrylanndomethyl glycolatc

' g) a two component system based on an anhydride group contamm g polyacrylate and a
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polyamine,

h) a two component system based on a (poly)oxazolidine and
an anhydride group containing polyacrylate or an unsaturated

acrylate resin or polyisocyanate,

i) a two component system based on an epoxy group contalning

polyacrylate and a carboxyl group containing or amino group

contalning polvacrylate,

k) an air-drying alkyd, acrylic or alkyd-acrylic resin, and
1) a polymer based on allyl glycidyl ether.

3. A coating composition according to claim 1,
wherein component A 1s a binder based on a functional

acrylate resin and a crosslinker.

4 . A coating composition according to any one of
claims 1 to 3, wherein the curing catalyst (component B) 1is
a metal carboxylate or a metal chelate or an organotin

compound or an amine.

5. A coating composition according to claim 4,
wherein the curing catalyst is a carboxylate of a metal
selected from the group consisting of Pb, Mn, Co, Zn, Zr and
Cu, or is a chelate of a metal selected from the group

consisting of Al, Ti and Zr, or 1is a tertiliary amine.

6. A coating composition according to any one of

giv=y

claims 1 to 5, wherein component C is a compound of formula

I, wherein n 18 1 or 2,

R; and R, are each independently of the other H, OH or
C]_-C4alky1 i

R, and R, are each independently of the other H, OH,
C,-Csalkyl, C;-Csalkoxy, halogen or a radical -ORs,
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Rg and R are each i1ndependently of the other H or (C;-Csjalkyl,

R,, when n is 1, 1is hydrogen, C;-Cigalkyl, C;-Cgsalkyl which 1is
substituted by OH, C;-Cigalkoxy, phenoxy, -COORg, -CONHRg,

-CON(Ry) (R1p) and/or -0OCOR;;, or is allyl, glycidyl or benzyl,
and, when n 1is 2, 1s (C4-Cipalkylene, Cy-Cgsalkenylene, xylylene
or C;3-Cypalkylene which is interrupted by oxygen and/or

substituted by OH,

Rg 18 Cl—Clzalkyl, C3—C18alkenyl, C3-C20alkyl which 1is
interrupted by oxygen and/or substituted by OH, or C;-Csalkyl
which is substituted by -P(0O) (ORi4) 2,

R¢ and Ry are each independently of the other C;-Cgalkyl or
cyclohexyl, or Rg and R,o, when taken together, are

pentamethylene or 3-oxapentamethylene,
R,; 1s C;-Cgalkyl, C,-Csalkenyl or phenyl, and
R4 1S C]_“C4alky1.

7. A coating composition according to any one of
claims 1 to 5, wherein component C 1s a compound of formula

I, wherein n 18 1 or 2,

R, and R, are each independently of the other H or CH;,

R, and R, are each independently of the other H, CH; or Cl,
R and Rg are hydrogen,

R,, when n is 1, is hydrogen, C;-Ci;alkyl, C;-Csjalkyl which 1s
substituted by OH, C4-Cisalkoxy, -COORg, -CON(Rs) (R1p) and/or
-OCOR;,, or is glycidyl or benzyl, and, when n is 2, 1s
Ce-Ciralkylene, 2-butenyl-1,4-ene, xylylene or C;-Cyalkylene

which is interrupted by oxygen and/or substituted by OH,
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Rg 18 C4—C12alkyl, Clg-Clgalkenyl, Cg"ngalkYI which 1s
interrupted by oxygen and/or substituted by OH, or is
C,-Csalkyl which i1s substituted by -P(0O) (ORi4) 2,

Rgq and R,o are C4'C8alkY1,
Ri1 1s C;-Cgalkyl or C;-Cialkenyl, and
R4 18 C1~C4alkyl .

8 . A coating composition according to any one of

claims 1 to 5, wherein component C 1is a compound of formula
I, wherein n is 1 or 2 and R;, when n 1s 1, 1s a
-CH,CH (OH) CH,0-R19 group, wherein R,g 18 C;-Ciralkyl, phenyl,
phenyl which i1s substituted by C;-Cialkyl, C;-Ciralkoxy or
halogen, or is Ci;-Csalkenoyl and, when n 1s 2, R; 1s a
-CH,CH (OH) CH,0-R15-0OCH,CH (OH) CH,- group, wherein R,s 18 as

defined 1in claim 1.

g
—rer

9. A coating composition according to any one O:

claims 1 to 8, comprising, per 100 parts by weight of solid
binder A, 0.01 to 20 parts by weight of curing catalyst B
and 0.1 to 10 parts by weight of stabiliser C.

10. A coating composition according to any one of

claims 1 to 8, comprising, per 100 parts by weight of A,

0.05 to 5 parts by weight of B and 0.2 to 5 parts by weight
of C.

11. A coating composition according to any one of

claims 1 to 10, comprising, 1n addition to components A, B

and C, further components selected from solvents, pigments,

dves, plasticisers, stabilisers, thixotropic agents and/ox

levelling agents.

12. A coating composition according to claim 11,

comprising, in addition to components A, B and C, a light
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stabiliser of the sterically hindered amine type as

component D.

13. A coating composition according to claim 12,
wherein component D 1s a 2,2,6,6-tetraalkylpiperidine

derivative which contains at least one group of formula

" ><

RCHy CH;

wherein R 1s hydrogen or methyl.

14 . A coating composition according to claim 12,
containing 0.05 to 5 parts by weight of a sterically
hindered amine per 100 parts by weight of the binder.

15. Use of a coating composition according to any one

of claims 1 to 14, as finishing paint for automobiles.

16. A cured film obtained by curing a coating

composition as claimed in any one of claims 1 to 14.

17. Use of a compound of formula I according to any
one of claims 1 to 14, as stabiliser for a coating
composition which comprises a binder and at least one curing
catalyst selected from the class of the organic metallic
compounds, amines, amino group contalning resins and

phosphines.
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