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Stabilization of metallic effect paints against the 

action of light, moisture and oxygen, by adding 
oolyalkylpiperidine derivatives. 

The present invention relates to the stabilization 

5 of metallic effect paints based on alkyd or acrylic resins 
which can be crosslinked by heat, against the action of 

light and moisture, by adding polyalkylpiperidtne deri-· 

vatives, and to the metallic effect paints thus stabilized. 

It has been found that the problems which con-
10 stantly occur in applying mettalic effect paints, in par­

ticular in respect of crazing and loss of gloss, when 
metallic effect paints based on alkyd or acrylic resins 

which can be crosslinked by heat are used, can be solved 
satisfactorily by adding light stabilizers based on poly-

15 alkylpiperidine derivatives, if appropriate together with 

further stabilizers. 
Admittedly, it is known from Belgian Patent Speci~ 

f i·cation 854,444 to .add 2,2,6,6-tetraalkylpiperidine deri­

vatives to thermoplastic polyacrylates as stabilizers. How 
20 ever, these are not resins such as can be used for metallic 

effect paints. The addition of such piperidine derivatives 

to acrylic resin p~ints containing nitrocellulose is dis­

closed. in Japanese Preliminary Published Applications 
52-51,427 and 52-22,029. These are paints which dry phy-

25 sically and in which the tendency to discoloration is 
reduced by the addition. It has not been possible to draw 

any conclusion from these publications regarding the spe­
cific problems arising when Light acts on metal-pigmented 
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metallic effect paints - in particular crazing: ancP~oss of 

gloss. 

The present invention therefore relates to the use 

of 2,2,6,6-tetraalkylpiperidine compounds, their acid addition 

5 salts or their complexes with metal compounds, if approp­

riate together with further stabilizers, for stabilizing 

metallic effect paints based on alkyd or acrylic resins which 

can be crosslinked by heat against the action of light, 

~· ~ moisture and oxygen. 

10 The 2,2~6,6-tetraalkylpiperidine compounds to be 

15 

20 

used in accordance with the invention are generally known 

and are already employed against degradation caused by light. 

They are, for example, compounds which contain a group of the 

formula CI) 

wherein R denotes hydrogen or methyl. 

The light stabilizers to be used in accordance with 

the invention include, in particular, the following classes 

of compounds: 

a) Light stabilizers of the formula CII) 

RC~~· 

R'VO--t--R2 
RCH2 C~ .. 

n 

wherein n denotes the numbers 1-4, preferably 1 or 2, R has 

the meaning indicated for formula CI), R1 denotes hydrogen, 

amine oxide, C1-C1a-alkyl, C3-Cg-alkenyl, C3-Cg-alkynyl, 
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C7-C12-aralkyl, C1-C3-alkanoyl, C3-Ca-alkenoyl, glycidyl, 
a group -CH2CHCOH)-Z wherein Z is hydrogen, methyl or phenyl, 

R1 being preferably hydrogen, C1-C12-alkyl, allyl, benzyl, 
acetyl or acryloyl, and, if n=1, R2 denotes hydrogen, C1-C1a-

5 alkyl which is optionally interrupted by one or more oxygen 
atoms, cyanoethyl, benzyl, glycidyl, a monovalent radical of 

an aliphatic, cycloaliphatic, araliphatic or aromatic car­
boxylic acid, carbamic acid or an acid containing phosphorus, 

or a monovalent silyl radical, preferably a radical of an 
10 aliphatic carboxylic acid having 2-18 C atoms, of a cyclo­

aliphatic carboxylic acid having 5-12 C atoms or of an 
aromatic carboxylic acid having 7-15 C atoms, or, if n=2, R2 

denotes C1-C1z-alkylene, C4-C12-alkenylene, xylylene, a 
divalent radical of an aliphatic, cycloaliphatic, araliphatic 

. 15 or aromatic dicarboxylic acid, dicarbamic acid or an acid 
containing phosphorus, or a divalent silyl radical, prefer­

ably a radical 9f an aliphatic dicarboxylic acid having 2-36 
C atoms, of a cycloaliphatic or aromatic dicarboxylic acid 

having 8-14 C atoms, or of an aliphatic, cycloaliphatic or 

20 aromatic dicarbamic acid having 8-14 c atoms, or, if n=3, Rz 
denotes a trivalent radical of an aliphatic, cycloaliphatic 
or aromatic tricarboxylic acid, an aromatic tricarbamic acid 

or an acid containing phosphorus, or a trivalent silyl 

radical, or, if n=4, R2 denotes a tetravalent radical of an 

25 al~phatic, cycloaliphatic or aromatic tetracarboxylic acid. 
If any substituents are denoted by C1-C1z-alkyl, they 

are, for example, methyl, ethyl, n-propyl, n-butyl, sec.­
butyl, ter~.-butyl, n-he~yl, n-octyl, 2~ethylhexyl, n~nonyl, 

n-decyl, n-undecyl or n-dodecyl. 

30 When they denote C1-C1a-alkyl, R1 or R2 can repre-
sent, for-example, the groups listed above and additionally 
thereto, for example, n-tridecyl, n-tetradecyl, n-hexadecyl 

or n-octadecyl. 
If R1 denotes C3-Cs-alkenyl, it can be, for example, 

35 1-propenyl, allyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 

2-octenyl or 4-tert.-butyl-2-butanyl. 

As C3-Cg-alkynyl, R1 is preferably propargyl. 
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AsC7-C12-aralkyl, R1 is.r in parti,cular, phenethyl 
or, above all, benzyl. 

As C1-ca-alkanoyl, R1 is, for example, formyl, pro­
pionyl, butyryl or octano~l or, preferably, acetyl, and as 

5 C3-C5-alkenoyl R1 is, in particular, acryloyl. 
If R2 denotes a monovalent radical of a carboxylic 

acid, it represents, for example, an acetic acid, stearic 
acid, salicylic acid, methacrylic acid, maleic acid, benzoic 

acid, or S-C3,S-ditert.-butyl-4-hydroxyphenyl)-propionic 
10 acid radical. 

If R2 denotes a divalent radical of a dicarboxylic 
acid, it represents, for example, an adipic acid, suberic acid, 

sebacic acid, phthalic acid, dibutylmalonic acid, dibenzyl­
malonic acid, butyl-C3,5-ditert.-butyl-4-hydr~xybenzyl)-malonic 

15 acid radical or bicycloheptenedicarboxylic acid. 
If R2 represents a trivalent radical of a tricar­

boxylic acid, it denotes, for example, a trimellitic acid 

radical or a nitrilotriacetic acid radical. 

·If R2 represents a tetravalent radical of a tetra-
20 carboxylic acid, it denotes, for example, a pyromellitic 

acid radical. 
If R2 denotes a divalent radical of a dic·arbamic 

acid, it represents, for example, a hexamethylenedicarbamic 
~cid radical or a·2,4-toluylenedicarbamic acid radical. 

25 The following compounds are examples of polyalkylpi-
peridine light stabilizers of this class: 

1) 4-Hydroxy-2,2,~,6-tetramethylpiperidine 

2) 1-Allyl-4-hydroxy-2,2,6,6-tetramethylpiperidine 
3) 

30 4) 

5) 

6) 

7) 

35 8) 

1-Benzyl-4-hydroxy-2~l,6,6-tetramethylpiperidine 

1-(4-tert.~autyl-2~butenyl)-4-hydroxy-2,2,6,6-tetramethyl~ 

piperidine 
4-Stearoyloxy-2,2,6,6-tetramethylpiperidine 

1-Ethyl-4-salicyloyloxy-2,2,6,6-tetramethylpiperidine 
4-Methacryloyloxy-1,2,2,6,6-pentamethylpiperidi~e 

1,2,2,,,6-Pentam~~hylpi~eridin-4-yl S-<3,5-ditert.-butyl-., 

4-hydroxyphenyl}~propionate 

9) 1-Benzyl-2,2,26,6-tetramet~yl-4-piperidinyl maleate 
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10) Di-2,2,6,6-tetramethylpiperidin-4-yl adipate 
11) Di-2,2,6,6-tetramethylpiperidin-4-yl sebacate 

12) Di-1,2,3,6-tetramethyl-2,6-diethylpiperidin-4-yl sebacate 
13) Di-1-allyl-2,2,6,6-t~tramethylpiperidin-4-yl phthalate 

S 14> 1-Propargyl-4-B-cyanoethoxy-2,2,6,6-tetramethylpiperidine 
15) 1-Acetyl-2,2,6,6-tetramethylpiper1dine-4-yl acetate 

16) Tri-C2,2,6,6-tetramethylpiperidin-4-yl> trimellitate 
17) 1-Acryloy(-4-benzyloxy-2,2,6,6-tetramethylpiperidine 

\...._,/ 18> Di-C1,2,2,6,6-pentamethylpiperidin-4-yl) dibutylmalonate 
10 19) Di-C1,2,2,6,6-pentamethylpiperidin-4-yl) butyl-C3,5-ditert.­

butyl-4-hydroxybenzyl>-malonate 
20) Di-(1,2,2,6,6-pentamethylpiperidin-4-yl) dibenzylmalonate 

21> Di-C1,2,3,6-tetramethyl-2,6-diethylpiperidin-4-yl> dibenzyl­

malonate 

15 22> Hexane-1',6'-bis-(4-carbamoyloxy-1-~-butyl-2,2,6,6-tetra­

methylpiperidine> 

23> Toluene-2',4'-bis-(4-carbamoyloxy-1-n-propyl-2,2,6,6-

tetramethylpiperidine> 

24)· Dimethyl-bis-C2,2,6,6-tetramethylpiperidin-4-oxy)-silane 
20 25) Phenyl-tris-C2,2,6,6-tetramethylpiperidin-4-oxy>-silane 

26> Tris-<1-propyl-2,2,6,6-tetramethylpiperidin-4-yl) phosphite 
27) Tris-~1-propyl-2,2,6,6-tetramethylpiperidin-4-yl) phosphate 

28) Bis-<1,2,2,6,6,-pentamethylpiperidin-4-yl) phenyl-phos­

phonate 
25 b) Light stabilizers of the formula (Ill) 

RC"z~\'J 
P,~ N. 

RCH2 CH3 ,, 

.< llll 

wherein n denotes the numbers 1 or 2, R has the meaning in­

dicated for formula I, R1 has the meaning indicated under 

a>, R3 is hydrogen, C1-C12-alkyl, C5-C7-cycloalkyl, C7-

30 Ca-aralkyl, Cz-C1s-alkanoyl, ·C3-C5-alkenoyl or benzoyl, 
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and , i f n = 1 , R 4 den o t e s h yd r o g·e n , C 1- C 1 8 - a l k y l , c 5 - c 7 ~ 
cycloalkyl, Cz-Cg-alkenyl which is optionally substituted by 

a cyano, carbanoyl or carboxamide group, glycidyl or a group 

of the formula -CHz-CHCOH)-Z or of the formula -CONH-Z wherein 

5 Z denotes hydrogen, methyl or phenyl; if n=2, R4 denotes 

t2-C1z-alkylene, c6-C1z-arylene, xylilene Csic>, a group 

-CHz-CHCOH)-CH- (sic) 
or a group 

-CHz-CHCOH)-CH2-0-X-O-CHz-CHCOH)-CH2-

10 wherein X is Cz-C10-alkylene, c6-C15-arylene or c6-C12-
cycloalkylene, or, provided that R3 does not denote alkanoyl, 
alkenoyl or benzoyl, R4 can also denote a divalent radical of 

an aliphatic, cycloaliphatic or aromatic dicarboxylic acid or 
dicarbamic acid or the group -co-, ·or, if n=1, R3 and R4 to-

15 gether can be the cyclic radical of an aliphatic or aromatic 
1,2-dicarboxylic or 1,3-dicarboxylic acid. 

If any substituents represent C1-C1a-alkyl, they 
have the meaning already indicated under a). 

If any substituents denote C5-C7-cycloalkyl, they rep-
20 resent, in particular, cyclohexane. 

As C7-Cg-aralkyl, R3 is,_in particular, phenethyl or, 
above all, benzyl. 

As Cz-C1g-alkanoyl, R3 is, for example, propionyl, 
butyryl, octanoyl, dodecanoyl, hexadecanoyl or octadecanoyl, 

25 but preferably acetyl, and as C3-C5-alkenoyl, R3 is, in 
particular, acryloyl 

If R4 represents C2-Cg-alkenyl which is optionally 
substituted by a cyano, carbonyl or carboxamide group, it is; 

for example, 1-propenyl, allyl, methallyl, 2-butenyl, 2-
30 pentenyl, 2-hexenyl, 2~octenyl, 2,2-dicyanovinyl, 1-methyl~ 

2~cyano~2-methoxycarbonyt-vinyl or 2,2-diacetylaminovinyl. 
If any substituents represent Cz-C1z-alkylene, they 

are, for example, ethylene, propylene, 2,2-dimethylpropylene, 

tet ramethy l ene, hexamethy l ene, o.c tame thy l ene, dee a methylene 

35 or dodecamethylene. 
If any substituents denote c6-C15-arylene, they rep­

resent, for example, o-; m- or p-phenylene, 1,4-naphthylene 
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or 4,4'-diphenylene. 

As C6-C12-cycloalkylene, X is, in particular, cyclo­

hexylene. 
The following compounds are examples of polyalkyl-

5 piperidine light stabilizers of this class: 

10 

15 

20 

29) N,N'-Bis-<2,2,6,6-tetramethylpiperi~in~4-yl)-he~amethylene-

30) 

31) 

32) 

33) 

34) 

35) 

36) 

37) 

38) 

1,6-diamine 
N,N'-Bis-<2,2,6,6-tetramethylpiperidin-4-yl)-hexamethylene-

1,6-diacetamide 
1-Acetyl-4-CN-cyclohexylacetamido)-2,2,6,6-tetramethyl­

piperidine 
4-Benzylamino-2,2,6,6-tetramethylpiperidine 

N,N'-bis-C2,2,6,6-tetramethylpi~eridin-4-yl)~N,N'­

dibutyladipamide 

N,N'-Bis-C2,2,6,6~tetramethylpiperidin-4-yl>-N,N'-di­

cyclohexyl-C2-hydroxypropylene) 

N,N'-Bis-<2,2,6,6-tetramethylpiperidin-4-yl)-p-xylylene-

diamine 

The compound of the formula 

C~· CH3 
. C4H9 . . 

CH3 CH3 0 
· CH3-C-CH3 

CH;i ·~· . . . ·[¢3· 
°':J~-°'2-CH<0Hl-CH2-0 
~CM.. . 

CH3 . · CH:J 4• ,, · 

4-CBis-2-hydroxyethyl)-amino-1,2,2,6,6-pentamethylpiperidine 

4-(3-Methyl-4-hydroxy-S-tert.-butylbenzamido)-2,2,6,6-

tetramethylpiperidine 

39) 4-Methacrylamido-1,2,2,6,6-pentamethylpiperidine 
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40) Methyl a-cyano-B-methyl-B-CN-<2,2,6,6-tetramethylpi­
peridin-4-yl)J-aminoacrylate. 

c> Light stabilizers of the formula (IV) 

R::A: A

5 

· 

·~O--
ACH2 CH3 

n 

(IV) 

5 wherein n denotes the numbers 1 or 2, R has the meaning in­
dicated for formula (!), R1 has the meaning indicated under 

a>, and, if .n=1, Rs denotes c2-ca-alkylene or C2-ca­
hydroxyalkylene or C4-C22 acyloxyalkylene, and, if n=2, 

10 
Rs denotes the group C-CH2>2CCCH2->2. 

If Rs denotes C2-Ca-alkylene or C2-ca-hydroxy­
alkylene, it represents, for example~ ethylene, 1-methylethy­
lene, 1-methylethylene, propylene, 2-ethylpropylene or 2-ethyl-

2-hydroxymethylpropylene. 

As C4-C22-acyloxyalkylene, Rs denotes, for example, 

15 2-ethyl-2-acetoxymethylpropylene. 
The following compounds are examples of polyalkyl­

·piperidine Light stabilizers of thi~ class: 
41) 9-Aza-8,8,10,10-tetramethyl-1,5-dioaspiro-(5.Slundecane 

42> 9-Aza-8,8,~0,10-tetramethyl-3-ethyl-1,5-dioxaspiroC5.5Jdecane 

20 43) 8-Aza-2,7,7,8,9,9-hexamethyl-1,4-dioxyspiroC4.5Jdecane (sic) 

44) 9-Aza-3-hydroxymethyl-3-ethyl-8,8,9,10,10-pentamethyl-

1,S-dioxaspi ioCS.SJdecane 

45> 9-Aza-3-ethyl-3-acetoxymethyl-9-acetyl-8,8,10,10-tetra-
methyl-1,S-dioxaspiroCS.SJundecane 

25 46) 2,2,6,6-Tetramethylpiperidine-4-spiro-2'-<1'3-dioxane>-
5'-spiro-S"-(1",3"-dioxane)-2"-spiro-4' 11 -<2 111 ,2 111

, 

6''',6'''-tetramethylpiperidine>. 
d) Light stabilizers of the formula CV> 
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A; CV) 

n 

wherein n denotes the numbers 1 or 2, R has the meaning in­
dicated for formula Cl), R1 has the meaning indicated under 

a), R6 is hydrogen, C1-C1z-alkyl, allyl, benzyl, glycidyl 
5 or Cz-C6-alkoxyalkyl, and, if n=1, R1 denotes hydrogen, C1-

C12-alkyl, C3-C5-alkenyl, C7-C9-aralkyl, C5-C7-cyclo­
alkyl, Cz-C4-hydroxyalkyl, Cz-C6-alkoxyalkyl, C6-c10-aryl,. 
glycidyl or a group of the formula -CCH)-COO-Q Csic) or of 

the formula -CCHz>m-0-CO-Q wherein m is 1 or 2 and Q is C1-

10 C4-alkyl or phenyl, and, if n=2, R7 denotes C2-C12-alkylene 
C6-C1z-arylene, a group 

-CHz-CHCOH)-CHz-O-X-O-CH2-CHCOH)-CH2-

wherein X is Cz-C10-alkylene, c6-C15-arylene or c6-C12-
cycloalkylene7 or denotes a group 

15 -CHzCHCOZ')CHz-COCHz-CH(OZ')CH2>2-

wherein Z' is hydrogen, C1-C1g-alkyl, allyt, benzyl, Cz-C12 
alkanoyl or benzoyl. 

If any substituents denote C1-C12-alkyl, they represent 
for example, methyl, ethyl, n-propyl, n-butyl, sec.-butyl, 

20 t~rt.-butyl, n~hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, 
n-undecyl or n-dodecyl. 

Of Z' denotes C1-C1g~alkyl, it can represent, for ex­
ample, the groups listed above and additionally, for example, 

n-tridecyl, n-tetradecyl, n~hexadecyl or n-octadecyl. 
25 If any substituents denote C2-C6-alkoxyalkyl, they 

represent, for example, methoxymethyl, ethoxymethyl, propoxy­
methyl, tert.-butoxymethyl, ethoxyethyl, ethoxypropyl, n­

butoxyethyl, tert.-butoxyethyl, isopropoxyethyl or propoxy­
propyl. 
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If R7 represents C3-C5-alkenyl, it denotes, for 
example, 1-propenyl, allyl, methallyli 2-butenyl or 2-pentenyl. 

As C7-C9-aralkyl, R7 is, in particular~ phenethyl 
or, above all, benzyl, and as C5-C7-cycloalkyl R1 is, in 

5 particular, cyclohexyl. 

If R7 denotes C2-C4-hydroxyalkyl, it represents, for 
example, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 

2-hydroxybutyl or 4-hydroxybutyl. 

"-----'' As C6-C10-aryl, R7 denotes, in particular, phenyl, 
10 a-naphthyl or B-naphthyl which are optionally substituted by 

halogen or t1-C4-alkyl. 
If R1 represents C2-C12 alkylene, it is, for ex­

ample, ethylene, propylene, 2,2-dimethylpropylene, tetra-
methylene, hexamethylene, octamethylene, decamethylene or 

15 dodecamethylene. 

If R7 represents C6-C12-arylene, it represents, for 

example, o-, m- or p-phenylene, 1,4-naphthylene or 4,4'-di­
phenylene. 

20 ample, 

er ably 

If Z' denotes C2-C1z-alkanoyl, 
propionyl, butyryl, octanoyl or 

acetyl. 

it represents, for ex­
dodecanoyl, but pref-

As Cz-C10-alkylene, c6-C15-arylene or c6-C12-
cycloalkylene, X has the meaning indicated under b). 

The following compounds are examples of polyalkyl- · 

25 piperidine light stabilizers of this class: 
47) 3-Benzyl-1,3,8-triaza-7,7,9,9-tetramethylspiro[4.5Jdecane-

2,4-dione 
48-> 3-n-Octyl-1,3,8-triaza-7~7,9,9-tetramethylspiro[4.5J-

decane-2,4-dione . 
30 49) 3-Allyl-1,3,8-triaza-1,7,7,9,9-pentamethylspiro[4.5J­

decane-2,4-dion~ 

SO> 3-Glycidyl-1,3,8-triaza-7,7#8,9,9-pentamethylspiro[4.SJ-

decane-2,4-dione 
or the compounds of the following formulae: 
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51) 

52) 

53} 

e) Light stabilizers of the for~ula CV!) 

(VI) 

wherein n is the numbers 1 or 2 and Ra denotes a group of 

the formula 
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\.J" wherein R has the meaning indicated for formula CI>, R1 has the 

meaning indicated under a>, Y is -0- or -NR11-, A denotes C2-

C6-alkylene and m denotes the numbers 0 or 1, R9 is the groups 

5 Rg, NR11R1z, -OR13, -NHCHzOR13 or -N(CH20R13>z, and, if n=1, 
R1Q denotes the groups Rg or R9, and, if n=2, R1Q denotes the 
group -Y-Q-Y- wherein Q denotes C2-C6 alkylen which is op­

tionally interrupted by -NCR14>-, R11 is C1-C1z-alkyl, cyclo­
hexyl, benzyl or C1-C4-hydroxyalkyl or a group of the for-

10 mula 

~C82R 

~-A' 
CH3 CH2~ 

R12 denotes C1-C1z-alkyl, cyclohexyl, benzyl or C1-C4-

hydroxya~kyl, R13 denotes hydrogen, C1-C1z-alkyl or phenyl 
and R14 denotes hydrogen or the group -CHzOR13, or R11 

15 and R12 together are C4-C5-alkylene or C4-C5-oxa-alkylene, or 

R11 and R12 each denote a group of the formula 
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N 
H 

73 

If any substituents denote C1~C12-alkyl, they rep~ 
resent, for example, methyl, ethyl, n-propyl, n-butyl, se~.­

butyl, tert.-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, 

5 n-decyl, n-undecyl or n-dodeeyl. 

If any substituents denote C1-C4-hydroxyalkyl, they 
represent, for example, 2-hydroxyethyl, 2-hydroxypropyl, 3-
hydroxypropyl; 2-hydroxybutyl or 4-hydroxybutyl. 

If A denotes C2-c6-alkylene, it represents, for 
10 example, ethylene, propylene, 2,2-dimethylpropylene, tetra­

methylene or hexamethylene. 

15 

If Ri1 and Ri2 together represent C4-C5-alkylene 
or c4~c5~oxaalkylene, this denote~, for example, tetra­
methylene, pentamethy_lene or 3-oxa-pentamethylene. 

The compounds of the following formulae are examples 
of polyalkylpiperidine light stabilizers of this class: 
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CH3 y CH3 
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2 

f) Light stabilizers of the formula CVII> 

76 

wherein n denotes the numbers 1 or 2, R has the meaning in-
s dicated for formula CI>, and, if n=1, R14 denotes C4-C1g-alkyl, 

C7-C12-aralkyl, the group -CO-R15 or C1-C4-alkyl which is 
sub~tituted bx.-CN, -COOR16, ~OH, -OCOR17 or 

-CH;--CHiiJHJ-0 

wherein R1S is C1-C12-alkyl, C2-C4-alkenyl or phenyl, 
R16 is C1-C1s-alkyl and R17 is C1-C1a-aLkyL, C2-C10-
alkenyl, cyclohexyl, benzyl or C6-C10-aryl, or, if n=2, Ri4 
is C4-C12-alkylene, 2-bu~enyl-1,4-ene, xylylene, the 
group 

-CCH2>2-00C-R1g-COO-CCH2>2-
- 16 -
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or the group -CH2-00C_:-R 19-COO-CH2- wherein R 18 · deno7t ls 
Cz-C10-alkylene, phenylene or cyclohexylene and R19 denotes 

C2-C10-alkylene, xylylene or cyclohexylene. 

If any ~ubstituents denote C1-C12-alkyl, they repre-

5 sent, for example, methyl, ethyl, n-propyl, n-butyl, sec.-butyl, 
tert.-butyl, n-hexyl, n-octyl, 2-ethylhexy~, n-nonyl, n-decyl, 

n-undecyl or n-dodecyl. 

Any substituents which denote C1-C1a-alkyl can repre­

sent, for example,the groups listed above and additionally, 
10 for example, n-tridecyl, n-tetradecyl, n-hexadecyl or n-oc­

tadecyl. 

If any groups represent Cz-C10-alkylene, they deno~e, 

for example~ ethylene, propylene, 2,2-dimethylpropylene, 
tetramethylene, hexamethylene, octamethylene or decamethylene. 

15 As C4-C1s-alkyl, R14 denotes, for example, n-butyl, 
sec.-butyl, tert.-butyl, n-hexyl, n-octyl, 2-ethylhexyl, 

1,1-dimethyl-2-tert.-butylethyl, n-nonyl, n-decyl, n-dodecyl, 
n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl.· 

I~ R14 denotes C1-C4-alkyl which is substituted by 
20 -CN, it represents, for example, cyanomethyl, cyanoethyl, 3-

cyano-n-propyl or 4•cyano-n-butyl. 

If R14 denotes C4-C12-alkylene, it is, for example, 

2,2-dimethylpropylene, tetramethylene, hexamethylene, octa­
methylene, decamethylene oor dodecam~thylene. 

25 If R14 represents C7-C12-aralkyl, it denote•, in 
particular, phenethyl, p-methylbenzyl or, above all, benzyl. 

As Cz-C4-alkenyl, R15 denotes, for example, vinyl, 
1-propenyl, allyl, methallyl or 2-butenyl. 

As C2-C10-alkenyl, R17 denotes, for example, the 
30 g~oups listed for R1s when. the latter denotes alkenyl, and 

-additionally denotes, for example, crotyl, 2-hexenyl, 2-

octenyl or 2-decenyl. 

If R17 represents C6-C10-aryl, it denotes, for example, 
phenyl which is optionally substituted in.the a-position or 

35 p-position,by methyl, ethyl, isopropyl, n-butyl or tert.-
., 

butyl. 
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The following compounds are examples of polyalkyl­
piperidine light stabilizers of this class: 

60) Bis-CB-<2,2,6,6-tetramethylpiperidino>-ethyll sebacate 
61) 

5 62) 

n-Octyl a-<2,2,6,6-tetramethylpiperidino>-acetate 

1,4-Bis-<2,2,6,6-tetramethylpiperidino>-2-butene. 
g) Light stabilize~s of the formula CVIII) 

(VI II) 

wherein Q is -NCR3)- or -o-, E denotes C1-C3-alkylene, the 
-group -CHz-CHCR4>-0- wherein R4 is hydrogen, methyl or phenyl, 

10 or E denotes the group -CCH2>3-NH- or a single bond, R denotes 

hydrogen or methyl, R1 denotes hydrogen, C1-C1a-alkyl,C3-Ca­

alkenyl, C3-Cs-alkynyl, C7-C12-aralkyl, C1-cs-alkanoyl, C3-
C5-alkenoyl or glycidyl, R2 denotes hydrogen or C1-C1s-alkyl, 

and R3 denotes hydrogen, c1-C1a-alkyl, C5-C7-cycloalkyl, C7-
15 .C12-aralkyl, cyanoethyl, C6-C10-aryl, the group -CH2-CHCR4>-

0H wherein R4 has the meaning indicated above, a group of. the 

formula 

~:~ 
or a group of the formula 
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wherein G can be c2-c6-alkylene or c6-C12-arylene, or R3 
is a group -E-CO-NH-CH2-0Rz. 

If any substituents denote C1-C1a-alkyl, they represen~ 
5 for example, methyl, ethyl, n-propyl, n-butyl, sec.-butyl, 

tert.-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, 
n-undecyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-hexadecyl 
or n.;,.octadecyl. 

If any substituents represent C7-C12-aralkyl, they 

10 denote, for example, phenethyl or, in particular, benzyl. 

If R1 denotes C3-Cs-alkenyl, this can be, for ex­

ample, 1-propenyl, ~llyl, methallyl, 2-butenyl, 2-pentenyl, 
2-hexenyl, 2-octenyl or 4-tert.-butyl-2-butenyl. 

As C3-ca-alky~yl, R1 is preferably propargyl. As 
15 C1-Ca-alkanoyl, R1 denotes, for example, formyl, propionyl, 

butyryl or octanoyl, but preferably acetyl, and as C3-C5-
akenoyl Csic>, R1 denotes, in particular, acryloyl. 

As C5-C7-cycloalkyl, R3 denotes, in particular, cyclo-
hexyl. 

20 As C6-C10-aryl, R3 denotes, in particular, phenyl, 
~-naphthyl or S-naphthyl which are optionally substituted by 

h a l o gen o r C 1-C 4 - a l k y L. As C 1-·C 3 - a l.k y l e-n e , E den o t es , f o r 
example, methylene, ethylene or propylene. 

As C2-c6-alkylene, G represents, for example, ethylene, 
25 propylene, 2,2-dimethylpropylene~ tetramethylene or hexamethylene, 

and as C6-C12-arylene, G represents o-, m- or p-phenylene, 
1,4-naphthylene or 4,4'-diphenylene. 

The following compounds are examples of polyalkyl­

piperidine light stabilizers of this class: 
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63) N-Hydroxymethyl-N'-2,2,6,6-tetramethylpiperidin-4-ylurea. 
64> N-Methoxymethyl-N'-2,2,6,6-tetramethylpiperidin-4-ylurea. 

65) N-Methoxymethyl-N'-n-dodecyl-N'-2,2,6,6-tetramethyl­
piperidin~4-ylurea. 

5 66) 0-(2,2,6,6-Tetramethylpiperidin-4-yl)-N-methoxymethyl­
urethane. 

f) Polymeric compounds in which the recurring struc­
tural unit cont~ins a polyalkylpiperidine radical of the 

formula Cl>, in particular polyesters, polyethers, polyamides, 
10 polyamines; polyurethanes, polyur~as, polyaminotriazines, 

pOly{meth)acrylates, polyCmeth)acrylamides and copolymers 

thereof containing such radicals. 

The compounds of the following 'formulae wherein m 

denotes the numbers 2 to about 200 are examples of poly-

15 alkylpiperidine light stabilizers of this class: 
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+CH-CH2 -· --..l-
1 · J m 

O=C 

It is also possible to use polyalkylpiperidine deri-· 

vatives of the classes a> - f) which form chemical bonds 

5 with the binder of the paint. This is the case if the poly­

alkylpiperidine derivative contains a reactive .group suitable 

for this purpose, such as, for exampl~, a gly~idyl group or 
a methylol group. 

Examples of such compound~ are the polyalkylpiperidine 
10 derivatives of class g) containing methylol or methylol ether 

groups. 
Insofar as polyalkylpiperidine compounds are basic 

compounds, they ~an form salts with acid~. Examples of acids 
suitable for this purpose are inorganic acids or organic car-

15 boxylic, sulfonic, phosphonic or phosphinic acids, such as, 
for .example, hydrochloric acids, boric acid, phosphorie 

acid, acetic acid, salicylic acid, toluenesulfonic acid or 
benzenephosphonic acid. 

The polyalkylpiperidine, compoun~s can form complexes 
20 with complex-forming metal compounds, for exampla with zinc-II 
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acetate, cobalt-II acetyl~cetonate, nickel-II acetylacetonate, 
aluminium-Ill acetylacetonate, nickel-II benzoate or alu­

minium-III benzoylacetonate. 

The acrylic resin paints which can be stabilized in 

5 accordance with the invention against light, moisture and 
oxygen are the conventional acrylic resin stoving paints, such 

as are described, for example, in H. Kittel's Lehrbuch der 
Lacke und Beschichtungen ("Textbook of paints and coatings''), 

volume 1, part 2 on pages 735 and 742 (Berlin, 1972) or in H. 
10 Wagner, H.F. Sarx, Lackkunstharze ("Synthetic resins for 

paint") on pages 229 - 235. 

The stabilization, according to the invention, of 

met a l l i c effect pa i n ts b·a s e d on po l ya c r y l ate res i n s w h i c h 

can be crosslinked by heat and contain copolymerized styrene 

15 is of particular interest. These resins· would make it pos­
sible to prepare metallic effect paints having excelle~t phy­

sical and chemical properties .if, depending on the content 
of styrene present in the structure, crazing were not to take 

place during weathering. Surprisingly, however, excellent 

20 stabilization against the crazing mentioned is possible as a 

resul~ of the addition~ .according to the _invention, of poly­
alkylpiperidine derivatives. 

The stabilization, according to the invention, of 
metallic effect paints based on alkyd resins is also of par-

25 ticular interest. The stabilization of metallic effect paints 
based on alkyd resins by ·means of the conventional light 

stabilizers of the UV absorber type is also beset with prob­
lems and does not result in a satisfactory technical solution. 

As a result of the addition, according to the invention, 
30 of light stabilizers b~sed on polyalkylpiperidine derivatives, 

if appropriate to~ether ~ith further stabilizers, it is now 
also possible to stabilize metallic effect paints based on 

alkyd resins in an entirely satisfactory manner against light 

and moisture, in ~articular against crazing. 

35 The alkyd resin paints which can be stabilized in ac-
cordance with the invention against the action of light and 

moisture are the customary stoving paints which are used, in 
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particular, for painting automobiles (so-called automotive 
paints>, for example paints based on alkyd-melamine resins 

and alkyd-acrylic-melamine resins. 
Metallic e~fect paints based on oil-free polyesters 

5 can. also be stabilized successfully in accordance with the 

invention. 

The metallic effect is achieved by using the alu~ 
minium pigments customary for this purpose in an amount of 

1 to 10% by weight, relative to the solvent-free binder 
10 (paint resin). The application of the metallic effect 

paints which have been sta~ilized in accordance with the in­
vention is preferably effe~ted in the customary·manner by two 

processes, either by the single-coat process or by the two­
coat process. In the latter case, the coat containing the 

15 aluminium pigment 1s first applied and a topcoat of clear· 

lacquer is then applied above it. 

The amount of added polyalkylpiperidine derivative 

is 0.01 to 5% by weight, relative to the solvent-free binder, 

preferably 0.5 to 1% by weight. The paints can ·contain the 
20 customary organic solvents or can be dissolved or dispersed 

in water or can be s~lvent-f ree. 
When used in t~o-layer coatings, the polyalkyl piperi­

dine derivative to be used for stabilization according to the 
invention can be incorporated either only in the unpigmented 

25 topcoat or both in the unpigmented topcoat and in the under­
coat containing aluminium pigment. When acrylic resins or· 

acrylic-modified alkyd resins are prep~red, it -is possible 
to copolymerize polymerizable polyalkylpiperidine deriv~tives 

(for example the compound 7 and the compound 39> into the 

30 resin. 
Incorporation into the paint binder can, however, also 

be effected via polycondensation when the melamine, alkyd or 

polyester resins are prepared, or, if necessary, stoved. Ex­

amples of co-condensaple polyalkylpiperidine derivatives are 

35 the compounds 1, 26 and 27 and also 1-hydroxyethyl-4-hydroxy-
2,2,6,6-tetrameth~lpiperidine~ Incorporation via polyaddition 

can follow, for example, via the reaction of free carboxyl 
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groups in the acrylic resin with glycidyl groups in the poly­

alkypiperidine derivative. These carboxyl groups can be in­

corporated by .copolymerizing acrylic acid or derivatives there­
of. 

In these·cases there is the additional advantage that 
the light stabilizers cannot be removed by extraction or mi­

gration, so that their effect lasts for a very long .time. 
The concomitant use of other customary light stabi­

lizers can be advantageous for achieving maximum light sta-
10 bility. Examples of these are UV absorbers of the type of 

benzophenones, oxalanilides, benzotriazoles or acrylic acid 
derivatives or light stabilizers containing metal, such as, 

for example, organic nickel compounds. 
In the case of such combinations, the total of all 

15 the light stabilizers is 0~02 to 5% by weight, preferably 0.5 
to 2% by weight, relative to the paint resin. 

Further additives which can be present in the paint 
are antioxidants, for example those of the type of sterically 

hindered phenol derivatives, organic phosphorus compounds, 
20 such asj for example, phosphites, phosphonites or phosphines, 

plasticizers, flow control auxiliaries, curing accelera~ors, 
such as, for example, organic Co, Mn or Zr salts, thickeners, 

dispersing agents or adhesion promoters. 
· The following examples describe the use according to 

25 the invention of polyalkylpiperidine·derivatives in metallic 
effect paints based on binder systems containing alkyd resins. 

In these examples, parts denote parts by weight and percen-

30 

tages denote percentages by weight. .. 

Examples 
Example 1 

Light stabilization of a t~o-layer metallic effect 

coat of paint <crazing test) based on binder systems con­

taining alkyd resins. 
B~se formulation of the paints 

35 a) Metallic effect undercoat 
Alftalat® VAN 21/1 alkyd resin 
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<Hoechst> 

CAB 381~01 cellulose acetobutyrate, 

18% in butyl acetate 

(Eastman Chemical Corp.) 

Uresin® B carbamic acid resin 

(Hoechst> 

Maprenal@ VMF 80/15 melamine 

resin (Hoechst> 

Alcoa<iJ 726 aluminium powder 

(Aluminium Corp. of America) 

15% solution of BYK 300 CBYK 

Mallinckrodt) in butyl acetate/xylene 

(flow control auxiliary based on 

silicones> 

Xylene 

Butyl glycol 

Butyl acetate/xylene, 1:1 

b) Unpigmented topcoat 

Alfatalat(ID AC 451 n alkyd resin 

(Hoechst> 

Synthacryt® SC 303 acrylic resin 

<Hoechst> 

Maprenal<© VMF 80/15 melamine resin 

(Hoechst> 

Butylglycol 

Butylglycol acetate 

Solvesso 150 CEsso) 

Solvesso 100 CEsso> 

ee 88 
13.15 parts 

55 parts 

2.5 parts 

3.45 parts 

6. 5 parts 

2 

6 

5 

parts 

p·arts 

parts 

6.4 parts 

28.5 ·parts 

30.7 parts 

22.8 pa.rts 

4.3 parts 

1.7 parts 

8.5 parts 

3.5 parts 

The undercoat was sprayed onto an aluminium sheet 

30 co~ted by the coil-coat process (15-20 µ). After a brief 

flash-off period, the topcoat was sprayed on wet-in-wet at a 

layer thickness of 30-40 pm, and, after a flash-off period of 

15 minutes was stoved ~t 135°c f~r 20 minutes. 

B~fore the application, the polyalkylpiperidine com-

35 pound indicated in column 2 was added to the topcoat in 

the % amount (relative to the paint resin) indicated in each 
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case in column 1 of the following table Cthe numbers refer to 
the examples mentioned in the description>. 

After being stored for 4 .weeks in an air-conditioned 
chamber C23°ct50% relative humidity), the painted sheets 

S were weathered for 930 hours in a QUV tester as specified in 
ASTM G-53/77 test method. In this test, each of the samples 

was moistened for 4 hours at so 0 c and was irradiated with 

UV light for 4 hours in a moist atmosphere at" 60°c. 
The weathered samples of paint were evaluated as speci-

10 f ied in the TNO crazing scale, type 353, the crazing pattern 

being compared with standardiz.ed samples. The capital letters 

indicate the nature and type of crazing. The numbers indicate 

the intensity of crazing. 10 stages have been chosen to des­
cribe the intensity; the stage of highest intensity is always 

15 indicated as 10. The small letters are a measure of the crack 
depth: a represents surface damage to the topcoat, b and 

c represent crazing in the topcoat or the topcoat and the 
basecoat; d indicates the case where, although the lower 

coat is crazed, the topcoat is not. The particular crazing 
20 pattern is characterized in column 3 of Table 1. 
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TABLE I 

% Polyalkylpiperidine compound Crazing 
pattern 

- - J 8 a 

1 Compound 1 no crazing 

5 1 Compound 3 J 2 a 

1 Compound 4 J 3 a 

1 Compound 11 no crazing 

1 Compound 19 no crazing 

1 Compound 20 no crazing 

10 1 Compound 67 no c·r a zing 

1 Compound 70 no crazing 

1 Compound ts no crazing 

Comparison test 
Metallic effect paints based on binder systems containing 

15 alkyd resins, containing a UV absorber as the light stabi­

lizer. 
The procedure ~escribed for Example 1 was repeated 

exactly in a comparison tes~ with the sole exception that 
a UV absorber was used instead of the polyalkylpiperidine 

20 compound. In Table II below, column 1 indicates the % 

amount of light stabilizer (relative to the paint resin), 

column 2 indicates the light stabilizer used and column 3 
indicates the crazing pattern. 
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TABLE 11 

% Light stabitizer Crazing 
pattern 

1 2-(2-Hydroxy-3,5-di-tert.amylphenyl)-
5 benzotriazole J 10 b 

3 2-C2-Hydroxy-3,5-di-tert.amylphenyl)-

benzotriazole J 9 b. 

1 2-C2,4-Dihydroxyphenyl)-benzotriazole J 9 b 

3 2-C2,4-D·ihydroxyphenyl>-benzotriazole J 4 a 
10 1 2,4-Dihydroxybenzophenone J 7 a 

3 2,4-Dihydroxybenzophenone J 2 a 

1 2-Hydroxy-4-octylbenzophenone J 8 b 

3 2-Hydroxy-4-octylbenzophenone J 7 a 

1 2-Hydroxy-4-dodecylbenzophenone J 9 b 

15 3 2-Hydroxy-4-dodecylbenzophenone J 9 b 

1 2-<2-Hydroxy-5-isooctylphenyl)-benzo-
triazole J 4 a 

3 2-(2-Hydroxy-5-isooctylphenyl)-benzo-

triazole J 2 a 

20 1 2-Ethoxy-2'-ethyloxalanilide J 4 b 

1 2-Ethoxy-2'-ethyloxalanilide J 7 b 

.. I 

Example 2 

Combination of polyalkylpiperidine derivatives/UV absorbers 
for stabilizing a two-Layer metallic effect coat of paint 

25 (crazing test> based on binder systems containing alkyd 
resins. 

K~tal.lic effect coats of paint were produced and tested 
exactly as described in Exampl~ 1, with the sole exception 

that a UV absorber was als~ incorported together with the 
30 polyalkylpiperidine derivative. In Table III below, column 

1 indicates the % amount of Light stabilizer (relative to the 
paint resin, column 2 indicates the light stabilizer used and 

column 3 indicates the crazing pattern. 
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TABLE III 92 

% Light stabilizer Crazing 
pattern 

0.5 Compound 1 J 1 a 
o.s 2-(2-Hydroxy-3,S-di-tert.-

5 amylphenyl)-benzotriazole 

0.5 Compound 20 no crazing 
0.5 2-C2-Hydroxy-3,S-di-tert.-

amylphenyl)-benzotriazole 

o.s Compound 67 no crazing 
10 o.s 2-<2-Hydroxy-S-a-methyl-

styrylphenyl)-benzotriazole 

Example 3 

Combination of polyalkylpiperidine derivatives with a metal 

compound for stabilizing a two-layer metallic effect coat of 
15 paint (crazing test> based on binder systems containing alkyd 

resins. 
Metallic effect coats of paint were produced and tested 

exactly as in Example 1, with the sole exception that a metal 
salt was also infatuated Csic> together with the polyalkyl-

20 piperidine derivative. In Table IV below, column 1 indicates 
the % amount of light stabilizer or metal compound <relative 

to the paint resin, column 2 inidicates the light stabilizers 
and metal compounds used and column 3 indicates the crazing 

pattern. 
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TABLE IV 

% Light stabilizer Crazing 

Metal compound pattern 

o.s Compound 11 no 
' 

5 0.2 Nickel acetylacetonate crazing 

0;.5 Compound 1 1 no 

0.2 Aluminium acetylacetonate crazing 

Example 4 

A metallic effect co~t of paint was produced and tested 

10 exactly as described in Example 1, with the sole exception 

that both a UV abso~ber and a metal compound were infatuated 

Csic) together with the polyalkylpiperidine derivative. 

0.5% of 2-hydroxy-3,5-di-tert.-amylphenylbenzotriazole 

and 0.2% of aluminium acetylacetonate C% relative to the 

15 paint resin) were added to 0.5% of compound 11. No crazing 

could be seen after weathering. 
Example S 

Stabilization to light of a 2-layer metallii effect coat of 

paint (gloss retention test> based on binder systems contain­

. 20 ing acrylic resins. 

25 

30 

Base formulation of the paints 

a> Metallic effect undercoat 
L 1850 oil-free alkyd resin 

polyester resin CDynamit Nobel 

Maprenal® RT melamine resin 

CFarbwerke Hoechst AG) 

AG) 

CAB 531 cellulose a c e to bu t y r a t e · C.Eas t- . 

man Chem. Corp.) 

Alcoa® 726 aluminium powder 

<Aluminium Corp. of America) 

Toluene 

xylene 
Butanol 
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Butyl acetate 

AromatH solvent 

Solvesso 150 CEsso) 
b) Unpigmented topcoat 

0 94 

25.0 parts 

15.0 parts 

5 Synthacryl(B) SC 303 acrylic resin 
(Hoechst) 59.0 parts 

10 

Maprenal® MF 590 melamine resin 
C Hoec'hs t > 

B~tylglycol acetate 
Solvesso 150 CEsso> 

Solvesso 100 CEsso) 
Xylene 

Silicone oil AL/1% in xylene 

17.4 parts 

2.0 parts 

2.0 parts 

2.0 parts 

6.6 parts 

Cas flow control auxiliary) 0.2 parts 

15 A commercially available base surface (PRIMER>, fol-
lowed by a commercially available intermediate filler were 

applied to ·an aluminium sheet 0.4 mm thick, and were stoved. 
The urider~oat containing aluminium pigment was sprayed onto 

this p~int substrate ai a coating thickness of approx. 15 µm, 
20 and the unpigmented topcoat was sprayed onto the latter wet­

in-wet at a coating thickness of approx. 30-40 µm. After a 
short flash-off period, the paints were stoved in a paint­

drying cabinet for 30 minutes at 12s0 c. 2 samples were pre­
pared; the first without added stabilizer, the second with 

25 1% (relative to the paint resin> of compound 11 added in the 
topcoat. The stteets thus obtained were stored for four weeks 

in a standard environment C23°ct5% relative humidity) and 
were then subjected to weathering in the QUV apparatus as 

specified in ASTM G 53-77~ Di~gram I below shows the gloss 
30 values obtained CASTM D 523) for the stabilized CO> sampl~ 

and the unstabilized CX> sample, as a function of the weather­
ing time. 

Example 6 
Stabilization to li~ht of a two-layer metallic effect coat of 

35 paint based on polyacrylate resins which can be cross-linked 
by heat and contain copolyme·rized styrene. 
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Base formulation of the paints 
a) Metallic effect undercoat 

L 185-0 polyester resin (Dyna•it 
Nobel AG)· 

Maprenal® RT melamine res in 
CFarbwerke Hoechst AG) 

C AB 5 3 1 c e l l u l o s·e a c e t ob u t y r a t e 
(Eastman Chem. Corp.) 

Alcoa@) 726 (Aluminium Corp. 
of America)· 

Toluene 
Xylene 

Butanol 
Butyl acetate 

27.0 parts 

3.0 parts 

2.0 parts 

15 Aromatic solvent solvesso 150 (Esso> 

8.0 parts 

10.0 parts 
7.0 parts 

3.0 parts 
25.0 parts 

15.0 parts 

20 

25 

b> Unpigmented topcoat 

Commercially available acrylic resin 
containing copolymerized styrene 

(60%) • 

Maprenal® MF 590 (Hoechst> 

Butylglycol acetate 
SolvessoR 150 CEsso> 

SolvessoR 100 CEsso> 
Xylene 

Silicone oil Ol/1% in xylene 

59.0 parts 
17.4 parts 

2.0 parts 
2.0 parts 

2.0 parts 
6.6 parts 

0.2 parts 
The undercoat containing aluminium pigment is sprayed 

at a coatin~ thickness of approx •. 15 µm onto an aluminium 
sheet coated by the coil-coat process, and the unpigmented 

topcoat is sprayed onto the latter wet-in wet at a coating 
30 thickness 9f approx. 30~40 µm. After a short flash-off 

period, the paints are stoved in a paint-drying cabinet for 

30 minutes at 140°c. The sheets thus obtained are stor~d for 

4 weeks in a stand~rd environment C23°ct50% relative 
humidity) and are then subjected to weathering in the QUV 

35 apparatus as specified in ASTM G 53-77, as already mentioned 

in Example 1. 
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(\!' 96 
The light stabilizers indicated in column 2 of Table 

V below had previously been added to the unpigmented topcoat 

in the % amount <relative to the laugh Csic) resin) indicated 
in each case in column 1. Column 3 of Table V indicates the 

5 weathering time, and column 4 characterizes the appropriate 
crazing pattern. 

10 

15 

TABLE V 

% Light Weathering Crazing 
stabilizer time pattern 

- - 1400 hrs. J 10 b 

1 Compound 1 1 2800 hrs. no crazing 

0.5 Compound 1 1 2800 hrs. no crazing 

0.5 2-C2-Hydroxy-

3,5-di-tert.~ 

amylph.enyl )-

benzotriazole 

Comparsion test 
Metallic effect paints based on polyacrylate resins which 

can be crosslinked by heat and contain copolymerized sty-
20 rene; stabilization by means of a UV absorber. 

The procedure d~scribed for Example 6 was repeated 
exactly in a comparison test, with the sole exception that 

a UV absorber was used instead of the polyalkylpiperidine 
compound. In T~ble VI below, column 1 indicates the % amount 

25 of light stabilizer Cr$lative to th~ paint resin>, column 
2 indicates the light stabilizer used, column 3 indicates 

the weathering time and column 4 indicates the appropriate 

crazing pattern. 
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TABLE VI 

% Light Weathering Crazing 
stabilizer time pattern 

- - 1400 hrs. J 10 b 

1 2,4-Dihydroxy- 2800 hrs. J 10 a 
benzophenone 

2 2-C2-Hydroxy-3,5-

di-tert.amylphenyl)-
benzotriazole 2800 hrs. J 10 a I 

I 

It can be seen from Table V that, when a polyalkyl­

piperidine compound is added as the stabilizer, no crazing 
in contrast with the zero sample was obtained, even when the 

weathering time in the QUV apparatus was doubled. As Table 
VI shows, this surprisingly good stabilizing effect was not 

15 achieved with the UV absorbers tested in comparison. 
It can be seen from diagrams II and 111 below that 

the result of combining· a polyalkylpiperidine compound with 

a UV absorber is to achieve a synerg~stic stabilizing ef­

fect which is reflected in a markedly better gloss retention 
20 (determined as specified in ASTM D 523) and a markedly lower 

loss in weight. 
Example 7 

Stabilisation to light of a single-layer metallic effect coat 
of paint (gloss retention test> based.on binder systems con-

25 taining acrylic resins. 

30 

Base formulation of the paint 
Mobil R very fine aluminium paste 
CEckhart-Werke, Furth/Bavaria, 

Germany> 
Xylene (for making a paste of· the 

aluminium @aste) 
SynthacrylR SC 300 acrylic resin, 

50% (Hoechst> 

- 37 -
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Maprenal~ MF 650 melamine resin, 
·55% (Cassella-Hoechst> 

PolysolvaJID 0 butyl glycol late 
<Hoechst) 

Ethylglycol acetate 
Xylene 

98 

25.22 parts 

3.97 parts 

t.98 parts 
6.90 parts 

The spraying viscosity was adjusted to 19 seconds as 
specified in DIN 53,211 by means of 29.7 parts of DKH synthetic 

\...._..,· resin thinner CDr. K. Herberts, Wuppertal, Germany>. 
10 A commercially available base surface (PRIMER> fol-

lowed by a commercially available intermediate filler were 

applied to an aluminium sheet 0.4 mm thick, and were stoved. 

The paint containing aluminium pigment was sprayed at a coat­

ing thickness of approx. 40 µm onto this paint substrate in 

15 3 cross-coatings with 15 seconds flashing off in each case. 
After a flash-off period of 20 minutes, the .Paint was ~toved 

in a paint-drying c~binet for 25 minutes at 120°c. 

Before the application, the stabilizerCs> indicated 

in column 2 of Table VII below had been added to the paint in 
20 the % amount (relative to the paint resin) indicated in 

column 1 CpGlyalkylpiperidine compounds numbered as in the 
examples mentioned in the description>. The sheets thus ob­

tained were stored for four weeks in a standard environment 
C23°ct5% relative humidity> and were then subjected to 

25 weathering in the QUV apparatus as specified in ASTM G-53/77. 
Table VII below indicates the gloss values CASTM D 523> ob­

tained as a functi~n of the weathering time (prior to 
weathering and after 350, 480 and 570 hours>. 
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TABLE VII 

20° gloss after weathering 
% Light stabilizer 0 hrs. 350 hrs. 480 hrs. 570 hrs. 

- - 70 25 19 17 

1 Compound 3 76 64 57 47 
1 Compound 11 75 60 55 52 

1 Compound ' 19 75 63 51 48 

0.5 Compound 1 1 
' 

0.5 2-C2-Hydroxy- 75 60 59 59 

3,5-di-tert.-
amyl-phenyl)-

benzotriazole 
0.5 Compo~nd 19 

0.5 2-<2-Hydroxy-3- 77 70 71 71 

-methylbenzyl-5-

methylphenyl)-

benzotriazole 

A~alogous results are also obtained if polyalkyl­

piperidine derivatives are used in combination with 2-<2-
hydroxy-3,5-di-a,a-dimethylbenzylphenyl)-benzotriazole or with 

2-(2-hydroxy-3,5-di-C1,1,3,3-tetramethylbutylphenyl)-benzo­

triazole. 

Example 8 
Light stabilizer which can be incorporated by ·addition. 

The stabilization to light of a 2-lay~r metallic ef­
fect· coat of paint (gloss retentioo test> by means oft~~ 

compound A of the formula 

- 39 -
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(A) 

Incorporation of compound A into the unpigmented topcoat. 

Compound A is added to a commercially available clear 
lacquer based on an acrylic resin which can be crosslinked 

i 

5 by means of melamine/formaldehyde'resins and contains co-

polymerized acrylic acid as well as acrylic .acid esters and 

styrene, and the mixture is stirred overnight at 40°c. In the 
course of this the incorporation of the light stabilizer 

takes place by reaction between the glycidyl group of the 
10 Light stabilizer and the acid groups in the acrylic resin. 

Subsequently, it is possible to add further light stabilizers, 
if desired, <compare Table VIII below, column 2). 

Preparation of the test samples 
The topcoat, prepared as described above, is sprayed 

15 wet-in-wet onto an aluminium sheet onto which a commercially 
available filling primer and the metallic effect undercoat 

have previously been applfed, and the sheet is stoved for 30 

minutes at 130°c. 'The coating thickness of the undercoat 

paint is approx. 15 µm, while that of the topcoat is approx. 
20 35 µm. 

25 

Weathering tests 

After the sheets have been )toted for 2 weeks in a 

standa~d environment, the samples are weathered for 1,000 hours 
in a QUV tester as specified in ASTM G 53-77 test method. 

The light stabilizers indicated in column 2 of Table 
VIII below were added to the unpigmented topcoat in the 

% amount (relative to the paint resin) indicated in each 
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case in column 1. 
. 10 

The gloss of the paint surface was Jien 
measured as specified in ASTM D 523 test method, the values 

from which are recorded in column 3: 
TABLE VIII 

20° gloss (determined) 

% Light stabilizer not weathered after 1,000 
hours of 

weathering 

- - 98 43 

1 Compound A 96 80 

0.5 Compound A 99 92 

0.5 2-C2-Hydroxy-3,5-

di-a,a-dimethyl-
benzylphenyl)-

benzotriazole 

1 Compound A 99 98 

1 2-C2-hydroxy-3, 5-

di-a,<J-dimethyl-
benzylphenyl)-

benzot r i az.ol e 

Example 9 
LJ'ght stabilizer which can be incorporated by polymeriza­

tion. 
The stabilization to light of a two-layer metal~ic 

25 effect coat of paint by means of the compound B of the formula 

tB) 
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Incorporation of compound B into the unpigmented topcoat. 

The compound of the formula B is incorporated in a 

concentration ·of approx. 30% by weight <relative to the paint 

resin) into an acrylic resin Ca copolymer formed from a~rylic 

5 acid esters and styrene>. In this reaction the compound of 

the formula B is used as a comonomer together with other 

Cmeth)acrylic acid esters and styre~e, the solution being 
introduced into boiling xylene and.the polymerization being 

initiated by means of di-tert.-butyl peroxide. The reaction 

10 time is approx. 4 hours. The acrylic resin thus prepared is 

used as a stabilizer concentrate for the preparation of the 

topcoat. This is effected by adding the stabilizer concen­

trate, if desired together with further light stabilizers 

<compare Table IX), to a commercially available clear lacquer 

15 <acrylic/melamine resin mixture>. 

Preparation of the test samples 

The topcoat prepared as described above is sprayed 

wet-in-wet onto an aluminium sheet onto which a commercially 

available filling primer and the metallic effect undercoat 

20 have previously been applied, and t~e sheet is stoved for 30 

minutes at 130°c. The coating thickness of the undercoat 

25 

is approx. 15 µm, while that of the topcoat is approx. 

35 µm. 

Weathering tests 

After the sheets had been stored for two weeks in a 

standard environment, the samples were weathered in the Xeno­

test 1200, and the time for the appea.rance of crazing in 

the topcoat was determined • 
The light stabilizers indicated in column 2 of Table 

30 IX below were add~d to the unpigmented topcoat in the % 

amount (relative to the paint resin> indicat~d in column 1. 

Column 3 indicates the time in hours until crazing appeared. 

- 42 -
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TALBE IX 

% Light stabilizer Crazing after ••• hours 

- - 1300 

1 2-(2-Hydroxy-3,5-di-
tert.-amylphenyl)-

benzotriazole 1600 

o.s Compound B 1900 

o.s 2-C2-Hydroxy-3, 5-

di-tert.-amyl-
phenyl)-benzOtriazole 
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Patent claims 

1. The use of 2,2,6,6-tetraalkylpiperidine compounds, 

their acid addition salts or their complexes with metal com­

pounds, if desired together with further stabilizers, for 

stabilizing metallic effect stoving paints based on alkyd or 
acrylic resins which can be crosslinked by heat, against the 

effect of light, moisture and oxygen. 
2 • Th e us e , a c c o r d i n g to c l a i m 1 , of l i g h·t s t a b i l i z e r s 

of the formula C!I) 

RC~A_ 

"'Vo R:i 
~~CH2 CH3 · 

n 

(ll) 

wherein n denotes the numbers 1 - 4~ R is hydrogen or methyl, 

R1 is hydrogen, amine oxide, C1-C1a-alkyl, C3-Cg-alkenyl, C3-
Cg-alkynyl, C7-C12-aralkyl, C1-ca-alkanoyl, C3-C5-alkenoyl, 
glycidyl or a group -CH2-CHCOH)-Z wherein Z denotes hydrogen, 

methyl or phenyl, and, if n=1, R2 denotes hydrogen; C1~C1a­

alkyl which is optionally interrupted by one or more oxygen 
atoms, cyanoethyl, benzyl, glycidyl, a mono-valent radical of 

an aliphati~, cycloaliphatic, araliphatic or aromatic car­
boxylic acid, carbamic acid or an acid containing phosphorus, 

or a monoval•nt silyl radical, and, if n=2, R2 denotes C2-C12-· 
alkylene, C4-C12-alkenylane, xylylene, a divalent radical of 

an aliphatic, cycloaliphatic, araliphatic or ar~matic 

dicarboxylic acid,. dicarbamic acid or an aci~ containing 

phosphorus, or a divalent silyl radical, and, if n=3, R2 
denotes a trivalent radical of an aliphatic, cycloaliphatic 

or aromoatic tricarboxylic acid, of an aromatic tricarbamic 
acid or of an acid containing phosphorus, or-denotes a 

trivalent silyl radical, and, if n=4, R2 denotes a 

- 44 -
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tetravalent radical of an aliphatic, cytloaliphati·c or aro­
matic tetracarboxylic acid. 

3. The use, according to claim 2, of light stabilizers 
of the formula (II) wherein n denotes the numbers 1 or 2, R 

is hydrogen or methyl, R1 is hydrogen, c1-C1z-alkyl, allyl, 
benzyl, acetyl or acryloyl, and, if n=1, Rz denotes a radical 

of an aliphatic carboxylic acid having·2-18 C atoms, of a 

cycloaliphatic carboxylic acid having 5-12 C atoms or of an 

aromatic carboxylic acid having 7-15 C atoms, and, if n=2, Rz 
denotes a radical of an aliphatic dicarboxylic acid having 

2-36 C atoms, of a cycloaliphatic or aromatic dicarboxylic 
acid having 8-14 C atoms, or of an aliphatic, cycloaliphatic 

or aromatic dicarbamic acid having 8-14 c atoms. 
4. The use, according to claim 1, of light stabilizers 

of the formula (III) 

RC~VCH3 A 
~ 

Rt-N N 

RCH2 CH3 

(II I) 

n 

wherein n denotes the numbers 1 or 2, R is hydrogen or methyl, 

R1 is hydrogen, amine oxide, C1-c1a~alkyl, C3-ca-alkenyl, C3-
Ca-alkynyl, C7-C12-aralkyl, C1~Ca-alkanoyl or C3-C5-alkenoyl 

and R3 is hydrogen, ~1-C12-alkyl, C5-C7-cycloalkyl, C7-ca­
aralkyl, Cz-C1a-alkanoyl, C3-C5-alkenoyl or benzoyl, and, if 

n=1, R4 denotes hydrogen, C1~t1a-alkyl, C5-C7-cycloalkyl, C2~ 

Ca-atkenyl which is optionally sub~tituted by a cyano, car­

bonyl or carboxamide group, glycidyl or a group of th~ for­

mula -CHz-C~COH>-Z or of the formula -CONH-Z wherein Z 

denotes hydrogen, methyl or phenyl, and, if n=2, R4 is c2~ 

C1z-alkylene, c6-C1z-arylene, xylilene <sic) or a -CHz­
CHCOH>-CHz- group or a group 

-CHz-CHCOH)-CHz-O-X-0-CHz-CHCOH)-CHz~ 
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wherein X is C2-C10-alkylene, C6-C15-arylene or C6-C12 
cycloalkylene, or, provided that R3 does not denote alkanoyl, 

alkenoyl or benzoyl, R4 can also denote a divalent radical 
of afl aliphatic, cycloaliphatic or aromatic dicarboxylic aiid 

or dicarbamic acid or the group -co-, or, if n=1, R3 and R4 . 
together can be the cyclic radical of an aliphatic or aromatic 

1,2-dicarboxylic or 1,3-dicarboxylic acid. 
5. The use according to claim 1, of light stabilizers 

of the formula CIV) 

(IV) 

wherein n denotes the numbers 1 or 2, R is hydrogen or methyl, 

R1 denotes hydrogen, amine oxide, C1-C13-alkyl, C3-Ca­

alkenyl, c3-ca-alkynyl, C7-C12-aralkyl, C1-ca-alkanoyl 
or C3-C5-alkenoyl, and, if n=1, Rs denotes C2-ca-alkylene 

or Cz-Ca-hydroxyalkylene or C4-c22-acyloxyalkylene, and, 

if n=2, Rs denotes the group C-CH2>2CCCHz->z. 
6. The use, according to claim 1, of light stabilizers 

of the formula CV> 

\V) 

wherein n denotes the numbers 1 or 2, R is hydrogen or methyl, 

R1 is hydrogen, amine oxide, C1-c1a-alkyl, C3-Ca-alkenyl, 

C3-C5-alkynyl, C7-C12-aralkyl, C1-C5-alkanoyl or C3-
C5-alkenoyl and R6 is hydrogen, C1-C12-alkyl, allyl, benzyl 
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glycidyl or Cz-C6-alkoxyalkyl, and,_ if n=1, R7 denotes 

hydrogen, C1-C1z-alkyl, _C3-C5-alkenyl, C7-C9-aralkyl, C5-C7-

cycloalkyl, Cz-C4-hydroxyalkyl, Cz-C6-alkoxyalkyl, C6-C10-
aryl, glycidyl or a group of the formula -CCHz>m-COO-Q or of 

the formula -CCHz>m-0-CO-Q wherein m is 1 or 2 and Q i~ C1-

C4-alkyl or phenyl, and, if n=2, R1 denotes Cz-C12-

alkylene, C6-C12-arylene, a group 
-CHz-CH(OH)-CHz-0-X-O-CHz-CHCOH)-CHz­

wherein X is Cz-C10-alkylene, c6-C15-arylene or c6-C12-
cycloalkylene, or denotes a group 

-CHzCHCOZ)CHz-COCH2-CHCOZ)CH2>2-
wherein z is hydrogen, C1-C1s-alkyl, allyl, benzyl, Cz-C12-

alkanoyl or benzoyl. 
7. The use, according to claim 1, of li~ht stabilizers of 

the formula VI Ra 
A­
NO~ 

Ag~N 
(VI) 

wherein n is the numbers and Ra denotes a group of the 

formula R CH3 CH R 

-Y-{Alm ..y.R, 2 

CH3 CH2 R 

wherein R has the meaning given for formula CI>, R1 has the 
meaning indicated under a>, Y is -o- or -NR11, A denotes Cz­
c6-akylene and n denotes the numbers 0 or 1, R9 is the groups 

Rs, NR11R12, -OR13, -NHCHzOR13 or -NCCHzOR13>z, and, if n=1, 
R1Q denotes the·groups Rs or R9, and, if n=2, R1Q denotes the 
group -Y-~-Y- wherain Q denotes Cz-C6-alkylene which is 

op~ionally interrupted by -NCR14>-, R11 is-C1-C12-alkyl, 
cyclohexyl, benzyl or .~1-C4-hydroxyalkyl or a group of the 

formuta ~CHaA 

~-A' 
CH3 CH2A - 4 7 -
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RT2 denotes C1-d12-alkyl, cyclohexyl, ·b~hzyl or C1-C4-

hydroxyalkyl, R13 denotes hydrogen, C1-C12-alkyl or phenyl 

and R14 denotes hydrogen or the group -CH20R13, or R11 and. 

R12 together are C4-C5-alkylene or C4-C5-oxaalkylene, 
or R11 and R12 each denote a group of the formula 

8. The use, according to claim 1, of light stabilizers 

of the formula CVII) 

. (VllJ 

wherein n denotes the numbers 1 or 2, R is hydrogen or methyl, 

and, if n=1, R14 denotes C4-C1s-alkyl, C7-C12-aralkyl, the 

group -co~R15 or C1-C4-alkyl which is substituted by -CN, 

-COOR16, -OH, -OCOR17 or 

wherein R1s is C1-C12-alkyl, Cz-C4-alkenyl or phenyl, 

R16 is c1~C1s-alkyl and R17 is c1-t1s-alkyl, C2-C10-
alkenyl, cyclohexyl, benzyl or C6-C10-aryl, or, if n=2, R14 

is C4-C12-alkylene, 2-butenyl-1,4-ene, xylylene, the group 
-CCH ) -OOC-R -COO-CCH ) -2 2. 18 2 2 
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or the group -CH2-00C-R19-COO-CH2- wherein R18 denotes Cz 
C10-alkylene, phenylene or cyclohexylene and R19 denotes c2-
C10-alkylene, xylylene or cyclohexylene. 

9. The use, according to claim 1, of Light stabilizers 

of the formula CVIII) 

(VII ll 

wherein Q is -NCR3)- or -0-, E denotes C1-C3-alkylene, the 
group -CHz-CHCR4>-0- wherein R4 is hydrogen, methyl or phenyl, 

or denotes the group -(CH2>3-NH- or a single bond, R denotes 

hydrogen or methyl, R1 denotes hydrogen, C1-C1s-alkyl, C3-Cs­

alkehyl, C3-Ca-aLkynyl, C7-C12-aralkyl, C1-ca-alkanoyl; C3-
c5~alkenoyl or glycidyl, Rz denotes hydrogen or C1-C1a-alkyl, 

and RJ denotes hydrogen, C1-C1g-alkyl, C5-C7-cycloalkyl, C7-
C12-aralkyl, cyanoethyl, C6-C10-aryl, the group -CHz-CHCR4)-
0H wherein R4 has the m~aning indicated above, a group of 

the formula 

or a group of the formula 

CH3~~-NH-CH2-0R;i 

RCH2 I CH_:A 
RI 

wherein G can be Cz-C6-alkylene or c6-C12-arylene, or R3 

is a group -E-CO-NH-CHz-ORz. 
- 49 -
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10. The use according to claim 1, characterized in that 
the stabilizers used are polymeric compounds in which the re­

curring structural unit contains a 2,2,6,6-te~raalkylpiperi­
dine radical,. in particular polyesters, polyethers, poly­

amides, polyamines, polyurethanes, polyureas, polyaminotri­
azines, polyCmeth)acrylates, polyCmeth>acrylamides and co­

polymers ·thereof containing radicals of this type. 

11. The use·according to one of the preceding claims, 

characterized in that an acid addition salt of a 2,2,6,6-
tetraalkylpiperidine compound is used. 

12. The use according to one of claims 1-10, characterized 
in that a complex of a 2,2,6,6-tetraalkylpiperidine compound 

with a metal compound is used. 
13. The use according to one of the preceding claims, 

characterized in that the 2,2,6,6-tetraalkylpiper·idine com­
pound is used in an amount of 0.01 to 5% by weight, relative 

to the solvent-free binder (paint resin>. 
14. The use according to claim 13, characterized in that 

additionally other light stabilizers are used, the amount of 
which is so chosen that th~ sum of all the light stabilizers 

is 0.02 to 5~ by weight, relative to the solvent-free binder 
(paint resin). 

15. The use· according 'to one of claims 13 or 14, 
characterized in that antioxidants, plast~cizers, flow con­

trol agents, curing accelerators, .thi~keners, dispersi.ng 
agents or adhesion promoters are added as further additives. 

16. The use according to claim 1 for stabilizing metallic 
effect paints based o~ polyacrylate r~sins which can be cured 

by heat and contain -copolymerized styrene. 
17. The use according to one of the preceding claims for 

stabilizing single-coat metat.lit effect paints. 
18. The use according to one of clai~s 1-16 for stabiliz-

ing two-coat metallic effect paints. 
19. The use according ·~o one of the preceding claims for 

stabilizing automot~ve paints. 
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Revendications (as printed) 

1. Application ae colT'poses tetraa;kv•-2.2.6.6 pioeridiniques. de ;eurs :sels a·addi;ior. d"acides 01..i 

des complexes qu'iis formant a11ec des co~oosas r.ieta!Haues. eventucl!ement en association a11ec 
d'autreS Staoifisants. a la Stabilisation de oeintureS ,,,eta1lisees a CUire a base de resines afkydes OU 

acryiiaues thermoreticuiables. conrre i'act:on de ia h.imiere. de i'hum1dit~ et de roxvgene. 
2. Application seton ia ~evendicat!on 1 de stabilisants a ia luriiere reoondant a ia formuie !ill: 

(Ill 

dans laquelle: 
n est un nombre de 1 a 4. 
R represente rhydrogene ou un rr.ethyfe. 
R1 represente !'hyarogene. un oxyle. un aiky!e en C,-C,3 , un alcenvle en C3-C9, un alcvnyle en 

C3-C1, un aralkyle en C1-C12• un arcanoyle en C1-C3• un alcenovle en C3-C5, un glycidvle ou un 
radical --CH2CHl0Hl-Z daf"s iequel Z reoresente l'hydrogene. un methyie ou un ohenvle. et 

~~ represente: 
-=-iorsque n est egal a 1, f"h°ydrogene. un alkvle en C1--C18 eventuellement interrompu par un OU 

ptusieurs atomes d'oxygene. !JO :;yanethyle. un benzy!e. un glycidyle. un ·radical univalent pro11enant 
d'un acide carboxyliQUe aiipnatic;ue, cycfoaliphatiQue. araliphatique OU aromatique, d'un aciae 
carbamique ou d'un acide contenant du pJhosphore. ou -un radicai silvle univalent. 

-lol'Sque n est egal A 2. un all<yle!"'e en C2-Cu. un atceny!ene en C,-C,2, un xylvlene. un radical 
bivalent provenant el'un acide dicarboxytique aiiphatique. cycloaliphatique. araliphatique ou arolTlatiQue. 
d'un acide dicarbami.que ou d'un acide contenant du phosphore, ou un radical silyle bivalent.. . 

-'-lorsque n est egal a 3. un radical trivalent .provenant .d'un acide tricarboxylique aliphatique. 
cycloaliphatiQue ou aromatique. d'un acide tricarbamiQue aromatique· ou d'un acide contenant du 
phosphore. ou un radical silyle trivalent. et 

-torsque n est egal ~ 4. un radical quadrivalent provenant d'un acide tetracarboxylique 
aliphatique, cvctoaliphatique ou aromadque. · 3: Application salon la revendication 2 de stabilisants a la tumiere de formule {II) dans lesquels: 

n represents le nombre 1 ou le nombre 2, 
R represente l'hydrogene OU un methyle. 
R, represente l'hydrogene. un alkyle -en c,--C,z. un allyle. u~ benzyle. un acetvle OU un acrylo-,.le. 

e.t 
R2 represente: 
-:iorsque n est egal a 1 un radical d'acide carboxylique aliphatique contenant de 2 a 18 atomes 

de carbone. d' acide carboxyliQue cycloalicnatiQue contenant de 5 a t 2 atomes de carbons ou d' acide 
carboxylique aromatique contenant de 7 j 1 5 atomes de carbone et 

--lorsque n est egal 6 2 un radical d'acide dicarboxylique aliphatique contenant de 2 ~ 36 aromes 
de carbone. · d'acide dicarboxvlique cycloaliphati~ue ou aromatique contenant de 8 6 14 atomes de 
carbone ou d'acide dicarbamique aliphatique. cycloaliphatique ou aromatique contenant de "8 ~ 14 
atomes de carbone. · 

4. Application selon la revendication 1 de stabilisa·nts • ia lumiere repondant a la formule (Ill): 

AC"?~~ 

... ~~ 
RCH2 . CH3 

dans laquelle: 

( 111) 

n 

n represente le nombre 1 ou le nombre 2. 
R represente l't'1yd_rogene OU un methyle. 
R, represente l'hydrogene, un oxyle. un alky!e en c,--c

11
, un alcl§nyle en C

3
--C

1
, un alcynyle en 
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c
3
--C1 , un ~raiky_le; .. en C~-:-C::· un aicanovle en C:-C9 ou un alcenoyle en C3-Co;. · _ 

R3 reoresente 1 nvarogene. :.Jn 3lkyie en C1-C:z· un cycloaikv!e en C~-C7 • un ara1kvle en C7 ou l.q. 

un 3icancyle en C'Z-C111' un arcenoyle en c,-es OU un benzovle. et 
R~ represente: 
-lorsaue n est ~gal a 1. l'hydrogene. un alkyle en C.-C.,. un cvcioalkyle en C5-C.,. un alcenvle 

en C::-Ca eventuerlement por!eur d'un radical cyano. carbor.yie ou carbamovie. un g!yciav!e. ou .,n 

radical de fcrmule -CH,CHIOHl-Z OU de formule -CONH-Z dans 1esque1les z represer.~e 
:'hvarogene. un methyle ou un :Jhenyle. et 

---iors.'.lue nest egal a 2. un arkyiene en C2-C, 2• un arvlene en C13-C, 2• un xyiylene. un radical 

-CH2-CHIOHJ-CH 2-. un raaical: 

(uans iequel X represente un arkvtene en C2-Cw un arylene en C8-C, 5 ou un cvcloaikylene en 

C11-C, 2l. ou. lorSq!Je A3 n'est ni un aicanoyle ni un alcenoyle ni un benzovle. R" peut aussi representer 

un raaical bivalent provenant d'un acide dicarbamique ou d'un acide dicarboxylique .;1iphat1aue. cycio­

aliphatique ou aromatique ou encore le radical -CO-. ou 
R3 et R, peuvent aussi. dans le cas ou ,, est ega1 a 1. former ensemble !e radical cyclique d'un 

acide dicarboxylique-1.2- ou -1.3 aliohatique ou aroniat1que. 
5. Application selon la revendication 1 de stabilisants a ia lumiere repondant a la formule ilVI: 

. . 

RCHz CH3 o~ R,v I ~5 
RCH2 CH3 I L, 

(IV) 

dans laquelle n· r~presente le nombre 1 ou 1e nombre 2. R i'hydrogene ou un methyle. R, represente 

l"hvdrogene, un oxyle. un aikyle en C,-C, 9, un a!ceny!e en C1-C9 • ;.in a1cynyie en C"l-C8 , un aralkyre 

en C,--C, 2• un alcanoyle en C,-C~ ou un alce"oyie en C3 -C~. et R5 recresen:e. dans le cas ou nest 

egal a 1. \Jn. hydroxvalkylene ou un alkylene en C2--C8 ou un acyloxyalkylene en C4--C22 et, lorsque n 

est egal a 2. · un radical 

(-CH2 l2C(CH2-i2• 

6 .. Application satori la revendication 1 de stabilisants a !a !umiere reoondant. a la formule iV}: 

dans taquelle: 
n 1'epresente le nombre 1 ou le nombre 2. 
R represente l'hydrogene ou un methyle. · 
R1 represente l'hydrogene, un oxyle. Uf'.1 alkyle en C,-C,8, un alcenyle en C1-C8, un alcynvle en 

c,--e . un aralkyle en c,--C,z. un alcanoyle en c,--e. OU un alcel'loyle en C3--C,; 
A8 represerite f'hydrogene. un alkyle en C,--C, 2, un allyle, un benzyte. un glvcidyle ou un alcoxy­

alkyle en c2__,..c., et 
R7 represente: 
-lorsque nest egal a 1. l'hydrogene. un alkyle en C,--C, 2, un alcenyle en C3-C5, un aralkyle en 

C1-C,, un cycloatkyle en C,--C1• un hydroxyalkyle en C2-C4 • un alcoxvalkyle en c~-..:.C 6, un 

aryle· en C8--C10' un glycidyle ou un radical de formule -<CH2lm-COO-Q ou de formule 

--(CHz>m-O-CO-Q dans lesquelles m est egal a 1 OU a 2 et a represente un alkyle en C,--C4 OU 

un phenyle, et 
-torsque n est egal a· 2, un alkytene en C2--C,2, un arylene en C11--C12

• un radical: 
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tdans !eQuel X represente un alky•ene en c2-C, 0• un arylene en C1--C. 5 ou ..1n cvcloalkyiene en 
C

1
--C, 2J. Ou un radical: 

tdans lec:uel Z represente l'hydrogene. un alkyle en C,--C,8 , un ailyle. un benzvie. un aicanovle en 
C2--C, 2 ou un benzovle). 

7. Application selon la revendication 1 de stabilisants a la lumiere repondant a la Forr.iuie iVll: 

dans laQuelle: 
n represente le nombre 1 ou le nombre 2. 
R1 represente un radical de formule: 

(VI) 

dans lac;u'eile R represente i'hydrogene OU un methvle. A, a la signification donnee a :a revendication 2. 
X represente --0- ou -NR,,-. A represente un alkylene en C2--C1 et m reoresente !e nombre 0 ou 
le nombre 1. 

R, represente un radical R,. --NR,,R12, -OR13, -NHCH20R 13 ou -N(CH20A 13} 2• et 
R,0 represente: · 
-4orsque n 8$t egal ' 1. un radical Ra OU A, et 

. --forsaue n est egal ' 2. un radical -Y--0-Y- dans lec;ue~ Q represente un alkylene en 
C2--C1, eventuellement ;nterrompu oar -N(R14)-. . 

R,, represente un atkyle en C,--C12 , un cyciohexyle. un benzyle. un hydroxyalkyle an C,-C4 ou un 
radical de formule: 

~CH2R 

~-R' 
. CH3 CH2R 

R,2 repr•sente un a/kyle en C,--C12, un cyclohexyle, un benzyle ou un hydroxyalkyle en C,--C,, 
R,:1 represente l'~ydrog•ne. un alkyle en C,-C,2 ou un phenyle, et 
R,, represente l'hydrogene ou un radical -CH 20R, 3, ou 
R,, et R12 torment ensemble un alkyl~ne en C, ou C5 ou un oxa-alkylene ou 
R,, et R12 representent chacun un radical de formule: 
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CH 3 

N 
H 

11~ 

8. Application selon la revenaication 1 de s~abilisants a !a lum1ere repondant a la formula !VII): 

dans iaQue!!e: 
n reores~nte ie nombre ou !e .nombre 2. 
A recresen:e l'hydroger.e OU. un methyie ct 
R14 represente: . 

{VII) 

-icrs11ue n est egal 1. ,;n alkyle en C4--C.a, un aralkvle en C7-C 12• un radical -'CO-R, 5, un 
alkyle en C1-:C4 por.:eur d'un radical -CN. -COOR18, -OH, -OCOR 17 ou 

~CH:i-CH1CH1~ 
R, 5 representant un alkyle en C,--C, 2• un alcenvre en C2-C4 ou un phenyle. R18 un alkyle en C1--C,1• 

Rn un alkyle en C,--C,a, u11 alcenv1e en C2--Cw un cyclohexyle. un benzvte ou un arvle en C8-C 10• et 
--lorsque n est egal a 2. un alkylene en C,-C. 2 • un butene-2 ylene- t .4. un xylylene. un radical 

:-!CH2l2-00C-R11--C00-(CH2l 2-

ou un radical --CH2-00C-R19-COO--CH2- dans lesquels R,. represente un alkylene en C2-C,o­
un p~enylene ou un cyclohexylene et R. 9 un alk•tlene en .C2-C10• un xylylene ou u.n cyclohexylene. 

9. Application selon la revendication 1 de stabiiisants a la lumiere repondant a la formule (VIII): 

RCH2 . CH3 R 

A1VO-E-CO-NH-CH2-0"2 

RCH2 CH3 . 

(VII I, 

dans laauelle a represente -NfR1)- OU -o-. E reoresente un alkylene en c,-e,. un radical 
· -CH2-CH(R,}-0- aans lequel A, represente rhydn;>gene. un methyle ou un phenyle. un radical 
-(CH

2
)
3
;_NH- ou une liaison simple. A represente l'hydrogene ou un methyle, R, represente 

l'hydrogene. un alkyle en C,--C,., un alcenvte en C3--C9, un alcynyle en C3-C8, un aralkvle en 
C7-C 12• un alcanoyle en C1~1• un alcenoyle en C3--C5 ou un glyc1dyle, R2 represente l'hydrogene ou 
un alkyle en C,--C,111 R3 represents l'hydrogene. un alkyle en C1-C 18, un cycloalkyle· en C5-C7. un 
aralkyle en C7-C 12• un cyanethvle. un aryle en C,--C,0,.un radical -CH2CH<A,l-OH dans lequel A4 a 
la significatiOn indiQuee ci-dessus. un radical ~e formula: 

- 54 -

' tlllll\ """ '"" "'" " "" * C L M S * 



0,002,753 

OU un radical repondant a !a formule: 

CH

3 

-~~~H-CH2-0f<:! 

RQ-l2)l I ~H2R 
RI 

115 

dans laqueile G reoresente un aikylene en C2--Cs OU un arylene en c,--el2. OU R3 represenre un radical 
-E-CO-NH-CH2-0R1• 

10. Application selon la revendication 1 caracteriseP. en ce qu'on utilise. comme stabilisants a !a 
lumiere. des composes polymeres dont le motif repete contient un radical tetraaikyl-2.2.6.6 
piperidinique. plus particulierement des polyesters. des polyethers. des polyamides. des polyamines. 
des polyurethannes. des polyurees. des polyaminotriazines, des polyacrylates. des ooivmethacrviates. 
des polvacrylamides. des pol-,rr.ethacryiamides 9t !e1.1rs coooiymeres. Qui contiennent de te!s radicaux. 

11. Application selon l'une q1.1elco11que des revendications precedentes. caracterisee en ce qu on 
utilise un sel d'addition d'acide d'un compose-tetraalkyl-2.2.6.6 piperidinique. · 

12. Application seton· rune queiconque des revendications 1 a 10. caracterisee en ce qu'on utilise 
un compiexe forme par un compose tetraalkyl-2.2.6.6 piperidinique avec un compose metallique. 

13. Application selon l'une quelconque .des revendications precedentes. caracrerisee en ce qu'on 
utilise le compose tetraaikyl-2.2.6.6 piperidinique en une quantite :le 0,01 a 5% en poids par rapport 
au feuillogene (resine pour peinture ou vernisl depourvu de solvant. 

14. Application selon la revendication 13, caracterisee en ce qu·on utilise en outre d'autres 
stabilisants a la lumiere dont la quantite est choisie de telle fa<;on que la somme des .::iuantites de tous 
les stabilisants A la lumiere soit comprise entre 0.02 et 5% en poids par rapport au feuillogene lresine 
pour peinture' ou vernis) dllpourvu de solvant. 

15. Application selon l'une des re:vendications 13 et 14. caracterisee en ce qu· on ajoute. com me 
additifs supplementaires. des anti-oxydants. des plastifiants. des agents de nivellement. des 
accelerateurs de durcissement. des epaississants, des dispersants OU des renfor<;ateurs d'adherence. 

16. Application selon la revendication 1 a la stabilisation d~ peintures metailisees .;. base de 
resines polyacryliques thermoreticulables qui renferment du styrene incorpore par polymerisation. 

1-7. Application selon rune quelconque des revendications precedentes pour la stabilisation de 
peintures metallisees a une seule couche. 

1 8. Application selon l'une quelco"nque des revendications 1 cl 16. pour la stabilisation de 
peintures metallisees i deux couches. 

19. Application selon l'une quelconque des revendications precedentes pour la stabilisation de 
peintures pou~ automobiles. 

CJaims Cas printed) 

1. Use of 2.2.6.6-tetraalkylpiperidine compounds. of their acid addition salts or complexes with 
metal compounds, optionally together with further stabilisers, for stabilising metallic stoving lacquers 
based on hot-crosslinkable alkyd resins or acrylic resins against the action of light. moisture and 
oxygen. 

2. U~e according to Claim 1 of a light stabiliser of the formula (II) 

- 55 -

' \11\11\ """ Ill\\ ""' " \II\ * C L M S * 



0,002,753 

116 
in which n is a number from 1-4 inclusive: A is hvdrogen or methyl; A, is hydrogen. oxyt, C,-C 18 alkvi 
C3-C8 alke!'1vl. C,-C, a!kyriyl, C,-C, 2 aralk:y!. C:-C~ aikanoyl, C1-C5 alkenoyl, glycidyl or a group 
-CH2-CH!OH!-Z wr.erein Z is hydrogen. methyl or pnenyi; and R2 when n is 1 is hydrogen. C1--C.8 
alkyl optionally interruoted by one or more oxvgen atoms, cyanoethyl. benzyl. glycidyl. a mof'!ova•ent 
radicai of an alipnatic. cvcloaliphatic. araliphatic or aromatic carboxyiic acid. or of carbamic acid or of a 
phosphorus-containing acid. or a monovalent silyl radical: R: when n is 2 is C2-C, 2 alkylene. C,-C,: 
alkenylane. xvivtene. a bivalent radical of an aliphatic. cycioaliphatic. araliphatic or.aromatic cicarboxyl:c 
acid, of dicarbamic :1cid·or of a phosphorus-containing acid. or a bivalent silyl radical; R • .ivhen n is 3 is a 
trtvaient raaica! of an aiiphatic. cvcloaliphat;c or aromatic tricarboxylic acid, of an aromatic tricarbarr;c 
acid or of a phosphorus-containing acid. or a triva1ent silyl radical: and R2 when n is 4 is ·a tetrava1ent 
radical of an atiohatic. r.ycloaliphatic or arof"latic :etracarboxylic acid. 

3. Use according :o Claim 2 of a light stabiliser of the formula !Ill in which n is the number 1 or 2; 
A is hydrogen or niethvt: R, :s hydrogen. C,-C 12 alkyl. allyl, benzyl, acetvl or acvloyl; and R2 when n is 1 
is a radical of an a1iphatic carboxylic acid having 2-18 C atoms. of a cycloaliphatic carboxylic acid 
having 5-12 C atoms or of an aromatic carboxylic acid having 7-15 C atoms: and R2 when n is 2 is a 
radical of an aliphatic dicarboxylic acid having 2-36 C atoms~ of a cycloaliphatic or aromatic 
dicarboxyl ic acid having 8-14 C atoms. or of an aliphatic. cycloaliphatic or aromatic dicarbamic acid 
having 8-14 C atoms. 

4. Use according to Claim 1 of a light stabiliser of the formula !!Ill 

ACH2VCH3 R R3 
.1 

~- N 

RCH2 CH3 _,, 

( 111) 

in which n i.s the number 1 or 2: R is hydrogen or methyl; R, is hydrogen. oxyl. C,-C,8 alkyl. C3-C1 
alkenyl, C3--C9 alkvnvl. C7-C, 2 aralkyl, C,-C8 alkanoyl or C3-C5 alkenoyl: R1 is hydrogen. C,--C, 2 

. alkyl, C'5-C7 cycloatkyl. C,--C8 aralkyl, C2-C~8 atkanoyi. C3-C5 aikenoyl or benzoyl: and A, wnen n is 
T is hvdrogen. C,--C. 8 alkyl..C5-C., cycloalkyl, C2-C8 alkenyl which is unsubstituted or substituted bv 
a cyano. caroonvl or carbamide group, or ;tis glycidyl, a group of the formul_a --CH 2-CH!OH1-Z or of 
the formula --CONH-Z wherein Z is hydrogen. methyl or phenyl; or R, when n is 2 is C2-C 12 alkyiene. 
c.--e,2 .arylene; xylilene. a -CH2-CH(0Hl--CH2- group or a group 

-CH2-CH(QH)-CH2-0:.....X-O-CH2-CH(0Hl-:-CH 2-

wherein X_ is C2C, 0 alkylene. C5-C,5 arytene or C5-C., 2 cycloalkylene: or. provided. that R3 is not 
alkanoyl, alkenoyl or benzoyl, R4 can also be a bivalent radical of an aliphatic. cydoaliphatic or aromatic 
dicarbox:ylic acid Qr dicarbamic acid, or can also be the group -CO-: or R1 and R4 teogether when n is 
1 can be the cyclic radical of an aliphatic or aromatic 1.2- or 1 .3-dicarboxylic acid. 

5. Use according to Claim 1 of a light stabiliser of the formula (IV) 

R:,~A; R

5 ~o--.., 
RCHiz CH3 

n 

(IV) 

in which 11 is the number 1 or 2; R is hydrogen or methyl; A, is hydrogen. oxyl, C,-C,1 alkyl. C3-C1 
alkenyl, C1--C9 alkynyl, C.,-C,2 aralkyl, C,-C9 alkanoyl or ·c1-C5 alkenoyl; and R5 wheri n is 1 is 
C

2
-C8 alkvlene or hydroxyaikylene or .C,-Czz acyloxvalkylene; and R5 when n is 2 is the group 

(-CHz)zC(CH2->2. 
6. Use according. to Claim 1 of a light stabiliser of the formula (V) 

(Vl 
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in which n is the number 1 or 2: R is hydrogen or methyl; A1 is hvdrogen: oxvi. C,-C 14 aikvi. C3-C~ 
alkenvl. C

3
-C9 alkynyl. C,-C, 2 aralky'. C,-C1 alkanovi or C3-C, aiic.e,,ovl; A9 is hydrogen. C,-C, 2 

alkyl. allvl. benzyl. gtvcidyl or C2-C6 ai'<oxvatkyl: and A~ Nhen n is 1 ;s hydrogen. C,-C. 2 3ikyi, C1-C, . 
· alkenyl. C,-C9 aralkyl. C,-C, cyctoatkvt. C2-C, hvdroxvall<yl. C2-C 9 alkoxyalky!. C6--C 10 arvt. 

giycidyl. a grouo of the formula -ICH2)"'--CQQ_;_Q or of the formuia -iCH 2).,,-0-CC--Q wtiere1n 
m •S 1 or 2. and a is c,-e, alkyl or phenyl; or Fl,. when n IS 2 is C:--C12 atkylene or Ca--C•z aryiene. a 

. grouR 

wherein X is C2-C,0 alkylene. C8-C15 aryiene or C4 .:...C12 cycloalkytene. or a group 

wherein Z is hydrogen. C,-C18 alkyl, allyl, benzy1, C2-C, 2 alkaroyl or benzoyl. 
7. Use according to Claim 1 of a iight stabiliser of the formula iVll 

in wh.ich n is the number or 2; ana R8 ;5 a group .'Jf tne formula 

. R CH3 CH2R 

-Y-fAlm _y", 
. CH3 CH2R 

(Vil 

in which R is as defined under the formula ill. R, is as defined under al. Y is -0_:_ or -NA 11 ..:.._, A is 
C2-C6 alkylene; and mis the number 0 or 1; R9 is the groups R8 • NR! 1R12, -OR, 3 ;, -NHCH 20Rn or 
-N(CH 20R, 3 )2 ; R,0 when n is 1 is the groups Ra or R9; and R. 0 wtien n is 2 is the group -Y--0-Y­
wherein a is C2-C1 alkylene optionally interruoted by -N!R,.J-; R" is c,-elZ alkyl, cyclohexyl, 
benzvl or C,-C4 hydroxyalkyl, or a group of the formula . 

R CH3 CH2R 

~-R' 
CH3 CH2R 

R,
2 

!s C
1
--C,

2 
alkyl, cyclohexyl, benzyl, C,-C, hydroxyalkyl; R, 3 is hydrogen. c,_:._c12 alkyl or phenyl: 

and R,. is hydrogen or the group -CH20R 13; or A,, and R, 2 together are C,-C5 alkylene or 
oxaalkylene. or R,, and· R12• are each a group of the formula 
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N 
1-1 CH 3 

8. Use accordi11g to Claim of a light stabil!ser of the formtiia 1v111 

A CH, CH2A 1 

L ~CH2R J, 

- .. ~ -~· 
~~ 

llS 

(VIII 

in wnich n is the number 1 or 2; A is hydrogen or methv!: and R, 4 
when.n is i is C4-C:~ alkyi. C,-·C., 

aralkyl. the group --CO-Aw or C1--C4 alkyl which :s substituted oy -CN. -COOR .
6

• ~H 

-OCOR, 7 or 

-CH2-CH(OH\ D 
wherein R, 5 is C,-C, 2 all<yl. C2--C, alkenyl or ohenyl. R, 5 =s C 1~C·a alkyl. R,

7 
is C,-C.

9 
a!kvl. C~-C,,; 

alkenyl. cyclohexyl, benzyl or C8 --C10 aryl; or R, 4 when n is 2 :s C,--C.
2 

a!ky!er.e. 2-buter.ylene-1 .4. 

xylylene. the group 

-lCH2}2-00C~R,a--COO-iCH 212-

or the group --CH2~0C-R,9-COO~H2- wherein A .. 1 .s C:--C 10 alkvlene. phenvlene or 

cvclohexylene. and A,9 1s C2--C,0 alkylene. xylyfene or cvciohexvlene. 

9. Use according to Claim 1 of a light stabiliser of me formuia IVllll 

RC~ · CH3 R . 

R1VO-:-E-e6-NH-CH2--0~ (VIiii 

RCH2 CH3 

in which Q is -N(R3)- or -0-; Eis C,--C3 alkylene. the group· --CH 2--CHIR,1-0- wherein R~ is 

hydrogen. methyl or phenyl. the group -{CH2) 3-NH- or a s_ingie bond; R is hydrogen or methyl. A, is 

hydrogen. C,--C, 8 alkyl. C3~8 alkenyl, C1--C9 alkynvt. C1--C, 2 aralkvl. C,--C9 a1kanoyi. C3--Co; 

alkenoyl or glycidyl; R2 is hydrogen or C1--C 11J alkvl; R3 is hydrogen. C,--C, 8 al_kyl. C5--C, cyctoalkyl, 

C7 ....:.-C, 2 aralkyl. cyanoethyl. C8--C, 0 aryi, the group --CH 2--CH!R4}-0H wherein A, has the meaning 

defined above. a group of the ·formula 

A::v 
RCH2 CH3 or a group of the formula 
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CH3 -~~~H-Cl-12--0fla 

RCH2:>l-jJ<:H2R 
R1 

wherein G can be Cz--C1 alky!ene or C9-C,2 arvlene: or R3 is a group -E--CO-N~-CH2-0R2• 
1 O. Use according to Claim 1. wherein the light stabilisers used are poiymeric corr.pounds of 

which the recurring structural unit. contains a 2.2.6.6-tetraalkylpiperidine radical. particularly 
palyesters. polyethers. palyamides. palyamines. polyurethanes. polyureas. polyaminotriazines. 
poly(meth)acrylates. poly(methlacrylic amides, and copolymers thereof which contain radicals of this 
type. . 

11. Use according to any one of the preceding claims. wherein an acid addition salt of a 2.2.6.6-
tetraalkylpiperidine compound is used. 

· 12. Use according to any one of Claims 1-10, wherein a complex of a 2.2.6.6-tetraalkyl­
piperidine compound with a metal compound is used. 

13. Use according to any one of the preceding claims. wherein the 2.2.6.6-tetraalkylpiperidine 
compound is used in an amount of 0.01 to 5 per cent by weight. relative to the soivent-free binder 
(lacquer resin). 

14. ·use according to Claim 1 3. wherein there are additionally used other !ight stabilisers. the 
amount of-which is so chosen that the sum of all the light stabilisers is 0.02 to 5 per cent by weight. 
reiative to the sol ... elit-free binder !lacquer resin). 

1 5. Use according to any one of Claims 13 or 1 4. wherein antioxidants. plasticisers. !.evelling 
agents; curing accelerators. thick~ners. dispersing agents ·or agents improving ddhes1on are added as 
further additives. 

16. Use according to Claim 1, for stabilising metallic lacquers based on hot-crosslinkab!e poly­
acrylate resins containing stYrene incorporated by polymerisation. 

1 ?. Use according to .any one of the preceding claims, for stabilising single-layer metaiiic 
lacquerings. 

18. Use according to any one of Claims 1-16 for stabilisil"!g two-layer metallic lacquerings. 
19. UH. according to any one of the preceding claims. for stabilising motor car lacquers. 
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