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Stabilization of metallic effect paints against the
action of Light, moisture and oxygen, by adding
polyalkylpiperidine derivatives.

The present invention relates to the stabilization
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 polyalkylpiperidine deri-"

vatives, and to the metallic effect paints thus stabilized.

1t has been found that the problems which con-
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-
alkylpiperidine derivatives, if appropriate together with
further stabilizers. :

Admittedly, it is known from Belgian Patent Speci-
fication 854,444 to add 2,2,6,6-~tetraalkylpiperidine deri-
vatives to thermoplastic polyacrylates as stabilizers. How
ever, these are not resins such as can be used for metallic
effect paints. The addition of such piperidine derivatives
to acrylic resin paints containing nitrocellulose is dis-
closed in Japanese Preliminary Published Applications
52-51,427 and 52-22,029. These are paints. which dry phy-
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 érazing*ancﬁ%oss of
gloss.

The present invention therefore relates to the use
of 2,2,6,6-tetraalkylpiperidine compounds, their acid addition
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 Llight,
moisture and oxygen.

The 2,2,6,6-tetraalkylpiperidine compounds to be
used in accordance with the invention are generally known
and are already employed against degradation caused by Llight.
They are, for example, compounds which contain a group of the
formula (1)

RCH2 CH3 R
-N
HCHZ CHS

wherein R denotes hydrogen or methyl.

The Light sfabilizers to be used in accordance with
the iavention include, in particular, the follbwing classes
of compounds:

a) Light stabilizers of the formula (II)

[RCH,  cHy

[RoHf THy | -

wherein n denotes the numbers 1-4, preferably 1 or 2, R has
the meaning indicated for formula (I), Rq denotes hydrogen,
amine oxide, C4-Cqg-alkyl, Cz-Cg-alkenyl, Cz-Cg-alkynyl,
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C7~Cq2-aralkyl, Cq-Cg-alkanoyl, C3z-Cg-alkenoyl, glycidyl,

a group —CHZCH(OH)-Z wherein Z is hydrogen, methyl or phenyl,
R1 being preferably hydrogen, C4-Cq2-alkyl, allyl, benzyl,
acetyl or acryloyl, and, if n=1, Ry denotes hydrogen, Cq-Cqg-
alkyl which is optionally interrupted by one or more oxygen
atoms, cyanoethyl, benzyl, glycidylL, 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
aliphatic carboxylic acid having 2-18 ¢ atoms, of a cyclo~-
aliphatic carbokylic acid having 5-12 C atoms or of an
aromatic carboxylic acid having 7-15 C atoms, or, if n=2, R
denotes Cq-Cqp-alkylene, C4-Cq2-alkenylene, xylylene, a
divalent radical of an aliphatic, cycloaliphatic, araliphatic
or aromatic dicarboxylic acid, dicarbamic acid or an acid
containing phosphorus, or a divalent silyl radical, prefer-
ably a radical of an aliphaiic 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, or, if n=3, R
denotes a trivalent radical of an aliphatic, cycloaliphatic
or aromatic tricarboxylic acid, an aromatic tricarbamic acid
or an acid containing phosphorus, or a trivalent silytl
radical, or, if n=4, Ry denotes a tetravalent radical of an
aliphatic, cycloaliphatic or aromatic tetracarboxylic acid.

If any substituents are denoted by Cq-Cq2-alkyl, they
are, for example, methyl, ethyl, n-propyl, n-butyl, sec.-
butyl, tert.-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-=nonyl,
n-decyl, n-undecyl or n-dodecyl.

When they denote C4~Cqg~alkyl, Rq or Rp can repre-
sent, for example, the groups listed above and additionally
thereto, for example, n-tridecyl, n-tetradecyl, n-hexadecyl
or n-octadecyl.

1f Rq denotes C3-Cg-alkenyl, it can be, for example,
1-propenyl, allyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl,
2-octenyl or 4-~tert.-butyl-2-butenyl.

As Cz-Cg-alkynyl, R1q is prefefably propargyl.
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AsCp7-Cq12-aralkyl, Rq is, in particular, phenethyl
or, above all, Benzyl.

As Cq-Cg-alkanoyl, Rq is, for example, formyl, pro-
pionyl, butyryl or octanoyl or, preferably, acetyl, and as
C3~Cs-alkenoyl Rq is, in particular, acryloyl.

If Ry 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 B-(3,5-ditert.~-butyl-4-hydroxyphenyl)-propionic
acid radical.

If R 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, butyt-(3,5-ditert.-butyL-4-hydrdebenzyL5-malonic
acid radical or bicycloheptenedicarboxylic acid.

If Rp 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-
carboxylic acid, it denétes, for example, a pyromellitic
acid radical.

'_ If Ry denotes a divalent radical of a dicarbamic
acid, it represents, for example, a hexamethylenedicarbamic
acid radical or a 2,4-toluylenedicarbamic acid radical.

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

1) 4-Hydroxy-2,2,6,6-tetramethylpiperidine
2) 1-Allyl~4-hydroxy-2,2,6,6-tetramethylpiperidine
3) 1—Benzyl—4—hydroxy—2,2,6,6—tetramethpriperidine

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

piperidine
5) 4~-Stearoyloxy-2,2,6,6~tetramethylpiperidine
6) 1-Ethyl-4-salicyloyloxy-2,2,6,6-tetramethylpiperidine
?7) 4-Methacryloyloxy-1,2,2,6,6-pentamethylpiperidine
8) 1,2,2,6,6~Pentamethylpiperidin-4-yl B-(3,5-ditert.-butyl-
4-hydroxyphenyl);propionate
9) .1-BenzyL-2,2;26,6-tetramethyL-4-piperidinyL maleate
..4_
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pDi-2,2,6,6-tetramethylpiperidin~4-yl adipate
pi-2,2,6,6-tetramethylpiperidin~-4-yl sebacate
Di-1,2,3,6—tetramethyL-2,6-diethytpiperidfn—4-yl sebacate
Di-1—alLyL-2,2,6,64tetramethpriperidin-4-yl phthalate
1-Propargyl-4-B-cyanoethoxy-2,2,6,6-tetramethylpiperidine
1-Acetyl-~2,2,6,6-tetramethylpiperidine-4-yl acetate
Tri-(2,2,6,6~tetramethylpiperidin-4-yl) trimellitate
1-Acryloyl-4~-benzyloxy-2,2,6,6-tetramethylpiperidine
pi-(1,2,2,6,6~-pentamethylpiperidin-4-yl) dibutylmalonate
pi-(1,2,2,6,6-pentamethylpiperidin-4-yl) butyl-(3,5-ditert.-
butyl-4-hydroxybenzyl)-malonate ' |
pi-(1,2,2,6,6-pentamethylpiperidin-4-yl) dibenzylmalonate
pi-(1,2,3,6-tetramethyl-2,6-diethylpiperidin-4-yl) dibenzyl~
malonate -
Hexane-1',6'-bis-(4~carbamoyloxy-1-n-butylL-2,2,6,6-tetra-
methylpiperidine) -
TbLuene-Z',4'-bis-(A-Carbamoyloxy-1-n-propyL—2,2,6,6-
tetramethylpiperidine) .
Dimethyl-bis-(2,2,6,6~tetramethylpiperidin-4-oxy)-silane
Phenyl-tris-(2,2,6,6~-tetramethylpiperidin-4-oxy)-silane
Tris-(1-propyl-2,2,6,6-tetramethylpiperidin-4-yl) phosphite
Tris-(1-propyl-2,2,6,6-tetramethylpiperidin-4-yl) phosphate
Bis-(1,2,2,6,6,-pentamethylpiperidin-4-yl) phenyl-phos-
phonate o

b) Light stabilizers of the formula (III)

. P
Ry=N Nt—nR, = . o)
ACHf  CH, Jn

wherein n denotes the numbers 1 or 2, R has the meaning in-
dicated for formula I, Rq has the meaning indicated under
a), R3 is hydrogen, C4-Cq2-alkyl, Cs-Cy-cycloalkyl, C7-

30 Cg-aralkyl, Cp-Cqg-alkanoyl, -C3-Cg~alkenoyl or benzoyl,
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and, if n=1, R4 denotes hydrogen, Cq4-Cqg-alkyl, c5-c7f
cycloalkyl, Cp-Cg-alkenyl which is optionally substituted by
a8 cyano, carbanoyl or carboxamide group, glycidyl or a group
of the formula ~CHp-CH(OH)-Z or of the formula ~CONH-Z wherein
Z denotes hydrogen, methyl or phenyl; if n=2, R4 denotes
C2-Cq2~alkylene, Cg-Cq2~arylene, xylilene (sic), a group

-CHp-CH(OH)-CH- (sic)

or a group

-CH2~CH(OH)-CHp~0~-X-0-CHp~CH(OH)~CH2~
wherein X is C2-Cqg-alkylene, Cg~Cqg-arylene or Cg-Cqo-
cycloalkylene, or, provided that R3 does not denote alkanoyl,
altkenoyl or benzoyl, R4 can also denote a divalent radical of
an aliphatic, cycloaliphatic or aromatic dicarboxylic acid or
dicarbamic acid or the group -C0-,.0or, if n=1, Rz and R; to-
gether can be the cyclic radical of an aliphatic or aromatic
1,2-dicarboxylic or 1,3-dicarboxylic acid.

If any substituents represent Cq-Cqg-alkylL, they
have the meaning aLréady indicated under a).

If any substituents denote Cg-Cy-cycloalkyl, they fep—
resent, in particular, cyclohexane.

As Cy7~-Cg-aralkyl, R3 is, _in particular, phenethyl or,
above all, benzyl.

As Cp2-Cqg-alkanoylt, R3 is, for example, propionyl,
butyryl, octanoyl, dodecanoyl, hexadecanoyl or octadecanoyl,
but preferably acetyl, and as C3z-Cg-alkenoyl, Rz is, in
particular, acryloyl '

I1f R4 represents Cp~Cg-alkenyl which is optionally
substituted by a cyano, carbonyl or carboxamide group, it is,
for example, 1-propenyl, allyl, methallyl, 2-butenyl, 2-
pentenyl, 2~hexenyl, 2-octenyl, 2,2-dicyanovinyl, 1-methyl-
2-cyano-2-methoxycarbonyl-vinyl or 2,2-diacetylaminovinyl.

If any substituents represent Co-Cq2-alkylene, they
are, for example, ethylene, propylene, 2,2-dimethylpropylene,
tetramethylene, hexamethylene, octamethylene, decamethylene
or dodecamethylene. ' _

If any substituents denote Cg~Cq5-arylene, they rep-
resent, for example, o-, m~ or p-phenylene, 1,4-naphthylene
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or 4,4'~diphenylene.

As Cg~Cqp-cycloalkylene, X is, in particular, cyclo-

hexylene.

The following compounds are examples of polyalkyl~-

5 piperidine Light stabilizers of this class:

29)

30)

10 31

32)
33)

15 34)

35)

36)
20

37)
38)

39)

N,N'-Bis-(2,2,6,6-tetramethylpiperidin-4-yl)-hexamethylene-~-
1,6-diamine
N,N'-Bis-(2,2,6,6-tetramethylpiperidin-4-yl)~hexamethylene-
1,6-diacetamide
1-Acetyl-4-(N-cyclohexylacetamido)-2,2,6,6-tetramethyl-
piperidine

4-Benzylamino-2,2,6,6-tetramethylpiperidine
N,N'-bis—(2,2,6,6—tetfamethylpiperidjn-4—yl)LN,N'-
dibutyladipamide ) _
N,N'-Bis-(2,2,6,6-tetramethylpiperidin-4-yl)-N,N'-di-
cyclohexyl-(2-hydroxypropylene)
N,N'-Bis~(2,2,6,6~tetramethylpiperidin-4~-ylL)-p-xylylene-
diamine '

The compound of the formula

CH:‘ s CH
43

CHy~N N-CH2-CH(OH -cx-qz_.f

CH3-C-CH3

>—N—CH2—CH(OH)—CH2 -0
cnd _ .

4-(Bis—2-hydrdxyethyt)-amino-1,2,2,6,6-pentamethytpiperidine
4~(3-Methyl~4-hydroxy~-5-tert.-butylbenzamidol)-2,2,6,6-
tetramethylpiperidine
4-Methacrylamido-1,2,2,6,6-pentamethylpiperidine
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40) Methyl a-cyano-B-methyl-B-[N-(2,2,6,6~-tetramethylpi~
peridin-4fyl)]—aminoacrytate.
¢) Light stabilizers of the formula (IV)

(1v)

N\
RCHz CH3

wherein n denotes the numbers 1 or 2, R has the meaning in-
dicated for formula (1), R4 has the meaning indicated under
a), and, if.n=1, Rg denotes C2-Cg-alkylene or Cp-Cg-

" hydroxyalkylene or C4-Cyp acyloxyalkylene, and, if n=2,

Rs denotes the group (-CH2)2C(CH2-)2.

If Rg denotes Cp-Cg-alkylene or Cp-Cg~hydroxy-
alkylene, it represents, for examble, ethylene, 1-methylethy-
lene, 1-methylethylene, propylene, 2-ethylpropylene or 2-ethyl-

2-hydroxymethylpropylene.

15

20

25

As C44C22-acyLoxyakaLene, Rs denotes, for example,
2-ethyl-2-acetoxymethylpropylene.
The following compounds are examples of polyalkyl-

.piperidine Light stabilizers of this class:

41) 9-Aza-8,8,10,10-tetramethyl~-1,5~-dioaspiro-L5.5]undecane

42) 9-Aza-8,8,10,10-tetramethyl-3-ethyl-1,5-dioxaspirol5.5]decane

43) 8-Aza-2,7,7,8,9,9-hexamethyL-1,4-dioxyspiroE4.S]decané (sic)
44) 9-Aza-3-hydroxymethyl-3-ethyl-8,8,9,10,10-pentamethyl-
' 1,5-dioxaspirol5.51decane
45) 9-Aza-3-ethyl~3-acetoxymethyl-9-acetyl-8,8,10,10~tetra-
methyl-1,5-dioxaspirol5.5]Jundecane

46) 2,2,6,6-Tetramethylpiperidine-4-spiro-2’-(1'3-dioxane)-

S'-spiro—S"-(1",3"-dioxane)-2h-spiro—4'"-(2"',2"',
6''*,6"'"'"'~tetramethylpiperidine). '
d) Light stabitizers of the formula (V)
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- a -
ACH,  CHy R 7
N‘-CsO
6N, v
RCHy TH, O :

wherein n denotes the numbers 1 or 2, R has the meaning in-
dicated for formula (1), Rq has the meaning indicated under
a), Rg is hydrogen, Cq4-Cq2~-alkyl, allyl, benzyl, glycidyl
or Ca~Cg—-alkoxyalkyl, and, if n=1, Ry denotes hydrogen, Cq-
Cq2-alkyl, C3-Cg-alkenyl, Cy-Cg9-aralkyl, C5-Cp~cyclo-
ékaL, Cp~C4-hydroxyalkyl, Cp-Cg-alkoxyalkyl, Cg-cqg-aryl, .
glycidyl or a group of the formula ~(CH)-C00-Q (sic) or of
‘the formula -(CH2),~0-C0-a wherein m is 1 or 2 and @ is Cq-
C4—~alkyl or phenyl, and, if n=2, R7 denotes C2-Cq2~-alkylene
Cg~Cq2-arylene, a group
~CH2-CH(OH)-CH2-0-X-0~CHp-CH(OH)-CH2~ )
wherein X is Cp-Cqp~-alkylene, Cg-Cqg-arylene or Cgx-Cq2-
cycloalkylene, or denotes a group
~CH2CHC02’)CHy~(OCH2=CH(OZ")CHp) 2~
wherein Z' is hydrogen, Cq-Cqg-alkyl, allyl, benzyl, C3-Cq2
alkanoyl or benzoyl.

If any substituents denote Cq-Cq2-alkyl, they represent
for example, methyl, ethyl, n-propyl, n-butyl, sec.-butyl,
tert.-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl,
n-undecyl or n-dodecyl..

0f 2' denotes Cq-Cqg~-alkyl, it can represent, for ex-
ample, the groups Llisted above and additionally, for example,
n-tridecyl, h-tetradecyl, n-hexadecyl or n-octadecyl. '

If any substituents denote Cp-Cg-alkoxyalkyl, they
represent, for example, methoxymethyl, ethoxymethyl, propoxy-
methyl, tert.-butoxymethyl, éthoxyethyl, ethoxypropyl, n-
butoxyethyl, tert.-butoxyethyl, isopropoxyethyl or bropoxy—
propyl.
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If Ry represents C3-Cs-alkenyl, it denotes, for
example, 1—prop§nyl, allyl, methallyl, 2-butenyl or 2-pentenyl.

As Cp7-Cg-aralkylL, R7 is, in'particular; phenethyl
or, above all, benzyl, and as Cg-Cpy-cycloalkyl R is, in
particutér, cyclohexyl.

1f R7 denotes C-C4~hydroxyalkyl, it represents, for
example, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl,
2-hydroxybutyl or 4-hydroxybutyl.

As Cg-Cqpg-aryl, R7 denotes, in particular, phenyl,
a-naphthyl or B-naphthyl which are optionally substituted by
halogen or Cq-Cgi-alkyl. |

If Ry represents C2-C42 alkylene, it is, for ex-
ample, ethylene, propylene, 2,2-dimethylpropylene, tetra-
methylene, hexamethylene, octamethylene, decamethylene or
dodecamethylene. ' -

If R7 represents Cg~Cqp-arylene, it represents, for
example, o~, m- or p-phehylene, 1,4-naphthylene or 4,4'-di-
phenylene.

If Z' denotes Cp-Cq2-~alkanoyl, it represents, for ex-
ample, propionyl, butyryl, octanoyl or dodecanoyl, but pref-
erably acetyl. '

As C2-Cqg-alkylene, Cg-Cqg-arylene or Cg-Cq2-
cyctoalkylene, X has the meaning indicated under b).

The followiqg compounds are examples of polyaLkYt--
piperidine Light stabilizers of this class:

47) 3-Benzyl—1,3,8-triaza—?,7,9,9-tetramethyLspiro[4.5]decahe-
2,4-dione

48) 3-n~0ctyl-1,3,8-triaza-7,7,9,9-tetramethylspirol4.5]1~
decane-2,4-dione . | | . o

49) 3-AllytL-1,3,8~triaza-1,7,7,9,9-pentamethylspirol4.5]1-
decane-2,4-dione

50) 3—Glycidyl—1,3,8-triaza-?,7,8,9,9fpentamethyLspiro[4.SJ-

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

- 10 -
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CH CH .
3 3  CHy_ CH,
NHe= C=Q O C e NH
~ . , . N~CH
_ &= N=CH,CH(OH) CHy—{OCH,~CH(OH) CHalp=N — ¢ 3
CHy CHy O ' | '
3 3 )
o CHy CH,
CHy CH, ' oM, oy
CHy-N . ‘ ] : N=—=CiHy
i—N"CHZ’S"N - C C
{
_CHS_ CHy CHy CHy
NH= C=0 © O=mC —NH _ '
[ NH
St @ - ¢
CH3 ¢CHy g o CHy . tHg

e) Light stabilizers of the formula (VI)

(Vi)

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

the formula
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A\
R CH, CH R
-Y~(A)y, N-R,
CHy CH,R

wherein R has the meaning indicated for formula (I), Rq has the.
meaning indicated under a), Y is ~0- or -NRqyq-, A denotes Cp-
C¢—alkylene and m denotes the numbers 0 or 1, Rg is the groups
Rg, NRqiR12, -ORq3, —-NHCH20Rq{3 or ~N(CH20Rq3)2, and, if n=1,
R4p denotes the groups Rg or Rg, and, if n=2, Rqgp denotes the
group ~Y-@-Y- wherein Q denotes C2~Cg alkylen which is op-
tionally interrupted by -N(R44)-, Rqq is Cq-Cq2~alkyl, cyclo-
hexyl, benzyl or Cq-C4-hydroxyalkyl or a group of the for-

mula .
N—RT
CHg” NCHoR

Rq2 denotes Cq-Cq2-alkyl, cyclohexyl, benzyl or Cq-C4-
hydroxyalkyl, R43 denotes hydrogen, Cq-Cqz2~alkyl or phenyl
and R4y &enotes hydrogen or the group -CH30R43, or Rq4

and Rq2 together are C4~Cg-alkylene or C4—c5-oxa-akaLehe, or
Rq1 and Rqp each denote a group of the formula

- 12 -
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CHy ,CHy |
HN ZE%'N NH—A— L
ToTl
CHy  CHj NN
Ryy=N
CHy CHy
N

cHy” CHy

If any substituents denote Cq-C42-alkyl, they rep-
resent, for example, methyl, ethyl, n-propyl, n-butyl, sec.-
bdtyL, tert.-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl,
n-decyl, n-undecyl or n-dodecyl.

If any substituents denote C4-C4-hydroxyalkyl, they
represenf, for example, 2~-hydroxyethyl, 2-hydroxypropyl, 3-
hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl.

' 1f A denotes cz—té-alkylene, it represents, for
example, ethylene, propylene, 2,2-dimethylpropylene, tetra-
methylene or hexamethylene.

If Rqq and Rq2 together represent C4-Cg-alkylene
or C4=Cs-oxaalkylene, this denotes, for example, tetra-
methylene, pentamethylene or 3-oxa-pentamethylene.

The compounds of the following formulae are examples
of polyalkylpiperidine Light stabfLizers of this class:
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CHq
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CHg

CHj,

| CH, qn+3
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NH

C
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CHy Cak
48 . v o
{
CHy CH,4 3
N CH
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CH CH
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v 76
Mqy7Cg=-N NH
N N
O CH3 CH3
101
HizCg-N NH(CH ) 3 e
CH3 _CH3
N
CH3 H CH3

f) Light stabilizers of the formula (VII)

R-CH3 CHaR

wherein n denotes the numbers 1 or 2, R has the meaning in-
dicated for formula (1), and, if n=1, Rq4 denotes C4-Cqg-alkyl,
C7-Cq2- aralkyl, the group ~C0-Rq5 or Cq4-Csz-~alkyl which is
substituted by .~CN, -COOR44, ~OH, -0CORq7 or

—CH --—CH(OI")— D

wherein Rq5 is C1 Cqz2—-alkyl, C2-C4-alkenyl or phenyl,
" R4g is Cq-Cqg-alkyl and R4z is Cq4-Cqg-alkyl, Cp-Cqg-
alkenyl, cyclohexyl, benzyl or Cg-Cqqg-aryl, or, if h#Z, R14
is C4-Cqp-alkylene, 2-bu;enyL-1,4-ene, xylylene, the
group
=(CH2)2-00C-R13-C00-(CHp )5~
- 16 -
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or the group -CH2-00C-R49-C00-CHp~- wherein R13-den;lZs
C2-Cqp-alkylene, phenylene or cyclohexylene and Rq9 denotes
C2-Cqp-alkylene, xylylene or cyclohexylene.

If any substituents denote Cq-Cq2-alkyl, they repre-

sent, for example, methyl, ethyl, n-propyl, ﬁ-butyL, sec.-butyl,

tert.-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl,
n-undecyl or n-dodecyl.

Any substituents which denote Cq-Cqg-alkyl can repre-
sent, for example,the groups listed above and additionally,
for example, n-tfidecyt, n-tetradecyl, n-hexadecyl or n-oc-
tadecyl.

If any groups represent Cp-Cqg-alkylene, they denote,
for example, ethylene, propylene, 2,2-dimethylpropylene,
tetramethylene; hexamethylene, octamethylene or decamethylene.

As C4-Cqg~alkyl, Rq4 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.’

1f Rqy; denotes Cq-Cgi-alkyl which is substituted by
-CN, it repreéents, for example, cyanomethyl, cyanocethyl, 3-
cyano-n-propyl or 4~cyano-n-butyl.

If R14 denotes C4-C12-alkylené, it is, for example,
2,2-dimethylpropylene, tetramethylene, hexamethylene, octa-
methylene, decamethylene oor dodecamethylene.

1f Rq4 represents Cp-Cq2-aralkyl, it denotes, in
particular, phenethyl, p-methylbenzyl or, above all, benzyl.

As C2-C4-alkenyl, Rq5 denotes, for example, vinyl,
1-propenyl, allyl, methallyl or 2-butenyl.

As Cp~Cqg-alkenyl, R4i7 denotes, for example, the
groups Listed for Rq5 when the latter denotés alkenyl, and

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

octenyl or 2-decenyl.

If R47 represents Cg-Cqpg-aryl, it denotes, for example,
phenyl which is optionally substituted in_the o~position or
p-position by methylL, 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-[B-(Z,Z,é,é—tetramethytpipefidino)-ethyL] sebacate
61) n-Qctyl d-(2,2,6,6-tetramethylpiperidino)-acetate
62) 1,4-B8is-(2,2,6,6-tetramethylpiperidinol)-2-butene.

g) Light stabilizers of the formula (VIII)

Ry=N Q-E~CO~NH-CHy~0R, (Vi

wherein @ is ~N(R3)- or =0-, E denotes Cq-C3~alkylene, the

group -CHa-CH(R4J)-0- wherein R4 is hydrogen, methyl or phenyl,

or E denotes the group -(CH2)3-NH~ or @ single bond, R denotes
hydrogen or methyl, R4 denotes hydrogen, Cq-Cqg-alkyl,C3z-Cg-
alkenyl, C3z-Cg~alkynyl, C7-Cq2-aralkyl, Cq-Cg—~alkanoyl, C3-
cs*alkenoyl.or glycidyl, Ry denotes hydrogen or C4-Cqg-alkyl,
and R3 denotes hydrogen, Cq-Cqg-alkyl, Cs~Cy-cycloalkyl, C7-

Cq2-aralkyl, cyanoethyl, Cg-Cqp-aryl, the group -CH2-CH(Ry) -

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

formula
RCH, CHy o

Ry=N

RCHJ CH3

or a group of the fofmula
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~G—N~E~CO-NH-CH,~CR, 79
CHs | - CHy
N
RCH '
R

wherein G can be C2-Cg-alkylene or Cg~Cqi2-arylene, or R3
is a group ~E-CO-NH-CH2-O0R5.

If any substituents denote Cq-Cqg-alkyl, they represent,
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-Cq2-aralkyl, they
denote, for example, phenethyl or, in particular, benzyl.

' If Rq denotes Cz-Cg-alkenyl, this can be, for ex-
ample, 1-propenyl, allyl, methallyl, 2-butenyl, 2-pentenyl,
2-hexenyl, 2-octenyl or 4-tert.-butyl-2-buteényl.

As C3-Cg-alkynyl, Rq is preferably propargyl. As
C4~Cg-alkanoyl, R4 denotes, for example, formyl, propionyl,
butyryl or octanoyl, but preferably acetyl, and as C3-Cg-
akenoyl (sic), Rq denotes, in particular, acryloyl.

As Cg-Cy-cycloalkyl, R3 denotes, in particular, cyclo-
hexyl. . :
. As Cg-Cqp-arylL, R3 denotes, in particular, phenyl,
a-naphthyl or 8-naphthyl which are optionally substituted by
halogen or C4~C4~alkyl. As Cq-C3z-alkylene, E denotes, for.
example, methylene, ethylene or propylene.

As Cz-c6-akaLeﬁe, G represents, for example, ethylene,
propylene, 2,2-dimethylpropylene, tetramethylene or hexamethylene,
and as Cg-Cq2-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:

- 19 -
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63) N-HydroxymethyL-N'*2,2,6,6—tetramethylpiperidin-4-yLurea.

64) N-Methoxyméthyl-N'-2,2,6,6-tetranethy(piperidin~4-ylurea.

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

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

f) Polymeric compounds in which the recurring struc-
tural unit contains a polyalkylpiperidine radical of the
formula (1), in particular polyesters, polyethers, polyamides,
polyamines, polyurethanes, polyureas, polyaminotriazines,
pOly{(meth)acrylates, poly(meth)acrylamides and copolymers
thereof containing such radicals.

The compounds of the following formulae wherein m
denotes the numbers 2 to about_ZOD are examples of poly-
alkylpiperidine Light stabilizers of this class:

- 20 -
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It is also possible to use poLyalkpriberidine deri-
vatives of the classes a) - f) which form chemical bonds
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 examﬁLe, a glycidylL group or
a methylol group.

Examples of such compounds are the poLyakaLpiperi&ine
derivatives of class g) containing methylolL or methylol ether
groups.

Insofar as polyalkylpiperidine compounds are basic
compounds, they can form salts with acidé. Examples of acids
suitable for this burpose_are_inorganic-acids or organic car-
boxylic, sulfanic, phésphonic or phosphinic ac¢ids, such as,
for example, hydrochloric acids, boric acid, phosphoric '
acid, acetic acid, salicylic acid, toluenesulfonic acid or
benzenephosphonic acid.

Thg poLyakaLpiperfdine, compounds can form complexes
with complex-forming metal compounds, for example with zinc-11

. - 24 -



10

15

20

25

30

35

0,002,753 _
i+ 85

acetate, cobalt-=II acetylacetonate, nickel-I1 acetylacetonate,

aluminium-111 acetylacetonate, nickel-II benzoate or alu- |

minium-111 benzoylacetonate.

The acrylic resin paints which can be stabilized in
accordance with the invention against Light, moisture and
oxygen are the conventional acrylic resin stoving paints, such
as are deécribed, 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.
Wagner, H.F. Sarx, Lackkunstharze ("Synthetic resins for
paint") on pages 229 - 235.

The stabilization, according to the invention, of
metallic effect paints based on polyacrylate resins which
can be crosslinked by heat and contain copolymerized styrene
is of particular interest. These resins would make it pos-
sible to prepare metallic effect paints having excellent phy-
sical and chemical propgrties,if, depending on the content
of styrene present in the structure, crazing were not to take
place during weathering. Surprisingly, however, excellent
stabilization against the crazing mentioned is possible as a
result 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-
ticular interest. The stabilization of metallic effect paints
based on alkyd resins by means of the conventional Lfght
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,

of Light stabilizers based on polyalkylpiperidine derivatives,
if appropriate together with further stabilizers, it is now
also possible to stabilize metallic effect paints based on
alkyd resins in an entirely satisfactory manner against Llight
and moisture,'in particular against crazing.

The alkyd resin paints which can be stabilized in ac-
cordance with the invention against the action of Llight and
moisture are the customary stoving paints which are used, in

.= 25 - )
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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 effect paints based on oil-free polyesters
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
(paint resin). The application of the metallic effect
paints which have been stab'ilized in accordance with the in-~
vention is preferably effected in the customary manner by two
processes, either by the single-coat process or'by the two-
coat process. In the lLatter case, the coat containing'the
aluminium pigment is 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
customary organic solvents or can be dissolved or dispersed
in water or can be solvent-free.

When used in two-lLayer coatings, the polyalkyl piperi-
dine derivative to be used for stabilization according to the
invention ¢an be incorporated either only in the unpigmented
topcoat or both in the unpigmented topcoat and in the under-
coat containing aldminium pigment. When acrylic resins or -
acrylic-modified akad'resins are prepared, it is possible
to copolymerize polymerizable_polyalkylpiperidine derivatives
(for example the compound 7 and the compound 39) into the
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-condensable poLYakaLpiperidine derivatives are
the compounds 1, 26 and 27 and also 1-hydroxyethyl-4-hydroxy-
2,2,6,6-tetramethylpiperidine. Incorporation via polyaddition
can follow, for example, via the reaction of free carboxyl

- 26 -
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groups %n 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-
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
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 phosbhorus compounds,
such as, for exaﬁple, phosphites, phosphonites or phosphines,
plasticizers, flow control auxiliaries, curing accelerators,
such as, for example, organic Co, Mn or Zr salts, thickeners,
dispersing agents or adhesion promoters. ' '

" The following examples describe the use according to
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-
tages denote percentages by weight. . e
Examples.

Example 1
_ Light stabilization of a two~layer metallic effect
coat of paint (crazing test) based on binder systems con-
taining alkyd resins. '
Base formulation of the paints
a) Metallic effect undercoat
avftatat® van 2171 atkyd resin
- 27 -
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{Hoechst)

CAB 381.01 cellulose acetobutyrate,
18% in butyl acetate

(Eastman Chemical Corp.)
Uresi B carbamic acid resin
(Hoechst)

Maprenal™ VMF 80/15 melamine
resin_(Hoechst)

Alcoa” 726 aluminium powder
(Aluminium Corp. of America)
15% solution of BYK 300 (BYK

pc 88

13.15 parts

Mallinckrodt) in butyl acetate/xylene

(flow control auxiliary based on
silicones)

Xylene

Butylglycol

Butyl acetate/xylene, 1:1

Unpigmented topcoat

Alfatalaég AC 451 n alkyd resin
(Hoechst)

Synthacry(® SC 303 acrylic resin
(Hoechst)

Maprenal~ VMF 80/15 melamine resin
(Hoechst)

Butylglycol

Butylglycol acetate

Solvesso 150 (Esso)

Solvesso 100 (Esso)

55 parts
2.5 parts
3.45 parts
6. 5 parts
2 parts
6 parts
5 parts
6.4 parts

28.5 parts
30.7 parts

22.8 parts

4.3 parts
1.7 parts
8.5 parts
3.5 parts

The undercoat was sprayed onto an aluminium sheet
coated by the coil-coat process (15—20 B).
flash~off perijod, the topcoat was sprayed on wet-in-wet at a
Layer thickness of 30-40 um, and, after a flash-off period of
15 minutes was stoved at 135°C for 20 minutes.

Before the application, the polyalkylpiperidine com-
pound indicated in column 2 was added to the topcoat in

the % amount (relative to the paint resin)

-.28 -
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case in column 1 of the following table (the numbers refer to
the examples mentioned in the description).

After being stored for 4 weeks in an air~conditioned
chamber (23°C/50% relative humidity), the painted sheefs
were weathered for 930 hours in a QUV tester as specified in
ASTM G-53/77 test method. 1In this test, each of the samples
was moistened for 4 hours at 50°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-
fied in the TNO crazing scale, type 353, the crazing pattern
being compared with standardized 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
indicated as 10. The small letters are a measure of the crack
depth: a represents surface damage to the topcoat, b and
c représent 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
pattern is characterized in column 3 of Table 1.

- 29 -
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TABLE I

% Polyalkylpiperidine compound Crazing

pattern
- - ' J 8 a
1 Compound 1 no crazing
1 Compound 3 J 2 a
1 Compound 4 J 3 a
1 Compound 11 no crazing
1 Compound 19 noe crazing
1 Compound 20 ' no crazing
1 Compound 67 no crazing
1 Combound 70 no crazing
1 Compound 75 no crazing

Comparison test

Metallic effect paints based on binder systems containing
alkyd resins, containing a UV absorber as the light stabi-
Lizer.

The procedure described for Example 1 was repeated
exactly in a comparison test with the sole exception that
a UV absorber was used instead of the polyalkylpiperidine
compound. In Table 11 below, column 1 indicates the X%
amount of light stabilizer (relative to the paint resin),
column 2 indicates the Light stabilizer used and column 3
indicates the crazing pattern.

- 30 -
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TABLE 11

% Light stabilizer Crazing
' _ pattern
1 - 2-(2-Hydroxy-3,5-di~tert.amylphenyl)-

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

benzotriazole ' J 9b
1 2-(2,4-Dihydroxyphenyl)-benzotriazole J 9b
3 2-(2;4-Dihydroxyphenyl)~benzotriazote J 4 a
1 2,4-Dihydroxybenzophenone J 7 a
-3 2,4-Dihydroxybenzophenone J 2 a
1 2-Hydroxy~-4-octylbenzophenone J 80b
2 2-Hydrbxy-4—octylbenzophenone J 7 a
1 2-Hydroxy-4-dodecylbenzophenone J 9 b
3 2-Hydroxy-4-dodecylbenzophenone J 90b
1 2-(2-Hydroxy-5-isooctylphenyl)-benzo-~

triazole J 4 a
3 2—(2-Hydroxy—5-isooctylphenyl)—benzo-

triazole J 2 a
1 2-Ethoxy-2'-ethyloxalanil ide J
1 2-Ethoxy-2'-ethyloxalanilide J 7 b

ExampLé 2

Combination of polyalkylpiperidine derivatives/UV absorbers
for stabilizing a two-layer metallic effect coat of paint
(crazing test) based on binder systems containing alkyd
resins.

Metallic effect coats of paint were produced and tested
exactly as described in EXampLe'1, with the sole exception
that a UV absorber was also incorported together with the
polyalkylpiperidine derivative. In Table 1II 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.

- 31 -
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TABLE III . T 82
% Light stabilizer Crazing
' _ pattern
0.5 Compound 1 ' J 1 a
0.5 2-(2-Hydroxy-3,5-di-tert.-

amylphenyl)-benzotriazole

0.5 Compound 20 no crazing
0.5 2-(2-Hydroxy-3,5-di-tert.-
amylphenyl)-benzotriazole

0.5 Compound 67 nao ¢razing
0.5 2-(2-Hydroxy-5-a-methyl-
-styrylphenyl)-benzotriazole

_ Example 3
Combination of polyalkylpiperidine derivatives with a metal
compound for stabilizing a tﬁo-Layer metallic effect coat of
paint (cfazing 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 (éic) together with the polyalkyl-
piperidine derivative. 1In Table 1V 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.

- 32 -
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TABLE 1V

% Light stabilizer Crazing
Metal compound ' pattern

0.5 Compound 11 _ no
0.2 Nickel acetylacetonate ' crazing
0.5 Compound 11 . ' no
0.2 Aluminium acetylacetonate crazing

Example &

A metallic effect coat of paint was produced and tested
exactly as described in Example 1, with the sole exception
that both a UV absorber and a metal compound were infatuated
(sic) together with the polyalkylpiperidine derivative.

0.5% of 2-hydroxy-3,5-di-tert.-amylphenylbenzotriazole
and 0.2% of aluminium acetylacetonate (% relative to the
paint resin) were added to 0.5% of compound 11. No crazing
could be seen after weathering. '

Example 5
Stabilization to Light of a 2-layer metallic effect coat of
paint (gloss retention test) based on binder systems contain-
ing acrylic resins.
Base formulation of the paints
a) Metallic effect undercoat
L 1850 oil-free alkyd rgsin

polyester resin (Dynamit Nobel AG) 27.0 parts
Maprenal™ RT melamine resin

(Farbwerke Hoechst AG) 3.0 parts
CAB 531 ceLLuLose-acetobutyrate-(East—.

man Chem. Corp.) 2.0 parts
Atcoa~ 726 aluminium powder .

(Aluminium Corp. of America) 8.0 parts
Toluene : 10.0 parts
xylene - 7.0 parts
Butanol 3.0 parts

_3.3-
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Butyl acetate . 25.0 parts

Aromatic solvent '

Solvesso 150 (Esso) 15.0 parts
b) Unpigmented topcoat '

Synthécry&j SC 303 acrylic resin

(Hoechst) 59.0 parts
Maprenal(3 MF 590 melamine resin

(Hoechst) _ | ' 17.4 parts
Butylglycol acetate 2.0 parts
Solvesso 150 (Esso) 2.0 parts
Solvesso 100 (Esso) 2.0 parts
Xylene 6.6 parts
Silicone oil AL/1% in xylene

(as flow control auxiliary) 0.2 parts

A commercially available base surface (PRIMER), fol-
Llowed by a commercially available intermediate filler were
applied to ‘an aluminium sheet 0.4 mm thick, and were stoved.
The undercoat containing aluminium pigment was sprayed_onto
this paint substrate at a coating fhickness of approx. 15 um,
and the unpigmented topcoat was sprayed onto the Latter wet-
in-wet at a coating thickness of approx. 30-40 um. After a
short flash-off period, the paints were stoved in a paint~—
drying cabinet for 30 minutes at 125%. 2 samples were pre-
pared; the first without added stabilizer, the second with
1Z (relative to the paint resin) of compound 11 added in the
topcoat. The sheets thus obtained were stored for four weeks
in a standard environment (23°C/5% retative humidity) and
were then subjected to weathering in the @QUV apparatus as
specified in ASTM 6 53-77. Diagram I below shows the gloss
values obtained (ASTM D 523) for the stabilized (0) sample
and the unstabilized (X) sample, as a function of the weather-
ing time.

| _ ExampLeué
Stabilization to Light of a two-layer metallic effect coat of
paint based on polyacrylate resins which can be cross-Linked
by heat and contain copolymerized styrene.
_34,_.
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Base formulation of the paints . d| 95
a) Metallic effect undercoat
L 1850 polyester resin (Dynamit

Nobel AG) - 27.0 parts
5 Maprenal™~ RT melamine resin
(Farbwerke Hoechst AG) 3.0 parts
CAB 531 cellulose acetobutyrate
(Eastman Chem. Corp.) ' 2.0 parts
Alcoa(3 726 (Aluminium Corp.
10 of America)l - 8.0 parts
Toluene 10.0 parts
Xylene _ 7.0 parts
Butanol 3.0 parts
Butyl acetate . 25.0 parts
15 Aromatic solvent solvesso 150 (Esso) 15.0 parts

b) Unpigmented topcoat
Commercially available acrylic resin
containing copolymerized styrene

(60%) . 59.0 parts
20 Maprenal® MF 590 (Hoechst) 17.4 parts
Butylglycol acetate _ 2.0 parts
solvessof 150 (Esso) 2.0 parts'
Solvesso® 100 (Esso) 2.0 parts
Xylene 6.6 parts
25 Silicone oil OL/1% in xylene 0.2 parts

The undercoat containing aluminium pigment is sprayed
at a coating thickness of approx. .15 um onto an aluminium
sheet coated by the coil-coat process, and the unpigmented
topcoat is sprayed onto the latter wet-in wet at a coatiné

30 thickness of approx. 30-40 um} After a short flash-off
period, the paints are stoved in a paint-drying cabinet for
30 minutes at 140°9C. The sheets thus obtained are stored for
4 weeks in a standard environmént (23%¢c/50% relative
humidity) and are then subjettgd to weathering in the Quy

35 apparatus as specified in ASTM G 53-77, as already mentioned
in Example 1.
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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 (sic) resin) indicated
in each case in column 1. Cotumn 3 of Table V indicates the
weathering time, and column 4 characterizes the appropriate
¢razing pattern.

TABLE V
z Light Weathering Crazing
_ stabilizer time pattern
- - 1400 hrs. J 10 b
1 -Compound 11 2800 hrs. no crazing
6.5 : -Compound 11 2800 hrs. no crazing|
0.5 ~ 2-(2-Hydroxy-
' 3,5-di~tert.-
amylphenyl)-
benzotriazole

Comparsion test

Metallic effect paints based on polyacrylate resins which
can be crosslinked by heat and contain copolymerized sty-
rene; stabilization by means of a UV absorber.

The procedure described 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 Table VI below, cotumn 1 indicates the ¥ amount
of Light stabilizer (relative to the paint resin), colunmn
2 indicates the lLight 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-(2-Hydroxy-3,5-

di-tert.amylphenyl)-

benzotriazole 2800 hrs. J 10 a

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 Quy apparatus was doubled. As Table
VI shows, this surprisingly good stabilizing effect was not
achieved with the UV absorbers tested in comparison.

It can be seen from diagrams 11 and III below that
the result of combining a polyalkylpiperidine compound with
a UV absorber is to achieve a synergistic stabilizing ef-
fect which is reflected iﬁ ‘a markedly better gloss retention
(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-
taining acrylic resins. ' '
Base formulation of the paint

Mobil R very fine_atuminium.paéte

(Eckhart-Werke, Flrth/Bavaria,

Germany) _ 1.29 parts

Xylene (for making a paste of the

aLuminhmiﬁfste) ' , ' 1.29 parts
Synthacryl™ sC 300 acrylic resin, _
. 50% (Hoechst?) 59.35 parts
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Maprena}ﬁa MF 650 melamine resin,

'55% (Cassella-Hoechst) : 25.22 parts
Polysolva 0 butyl glycollate

(Hoechst) - : 3.97 parts
Ethylglycol acetate 1.98 parts
XYlene _ 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 (Dr. K. Herberts, Wuppertal, Germany).

A commercially avaijlable 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 um onto this paint substrate in
3 cross-coatings with 15 seconds flashing off in each case.
After a flash-off period of 20 minutes, the paint was stoved
in a paint-drying cabinet for 25 minutes at 120°%¢.

Before the application, the stabilizer(s) indicated
in column 2 of Table VII below had been added to the paint in
the ¥ amount (relative to the paint resin) indicated in
column 1 (polyalkylpiperidine compounds numbered as in the
examples mentioned in the description). The sheets thus ob-
tained were stored for four weeks in a standard environment
(23°C/5% relative humidity) and were then subjected to
weathering in the QUV apparatus as specified in ASTM G-53/77.
Table V11 below indicates the glbss values (ASTM D 523) ob-
tained as a function of the weathering time (prior to
weathering and after 350, 480 and 570 hours).
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TABLE VII

20° gloss after weathering
4 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 11

0.5 | 2-(2-Hydroxy~- 75 60 59 59

3,5-di~tert.~
amyl-phenyl)~
benzotriazole
0.5 | Compound 19 : ,
0.5 | 2-(2-Hydroxy=-3- - 77 70 71 - 71
-methylbenzyl-5~
methylphenyl)-
benzotriazole

Analogous 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~-(1,1,3,3-tetramethylbutylphenyl)-benzo-
triazole. |

Example 8
Light stabilizer which can be incofporated by addition.

The stabilization to Light of a 2-Layer metallic ef-

fect coat of paint (gloss retention test) by means of the

compound A of the formula
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CHS CH3 H 0
Noc?
) - CHg=N | 0 A
c /7 (A)
= N-CH,~CH~CH
CH ! 2 2
3 CHy O

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
by means of melamine/formaldehydefresins and contains co-
polymerized acrylic acid as well as acrylic . acid esters and
styrene, and the mixture.is stirred overnight at 40°Cc. In the
course of this the incorporation of the Light stabilizer
takes place by reaction between the glycidyl group of the
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
wet-in-wet onto an aluminium sheet onto which a commercially'
available filling primer and the metallic effect undercoat
have previously been applied, and the sheet is stoved for 30
minutes at 130°C. ‘The coating thickness of the undercoat
paint is approx. 15 um, while that of the topcoat is approx.
35 um. )
Weathering tests:

. After the sheets have been stored for 2 weeks in a
standard environment, the samples are weathered for 1,000 hours
in a QUV tester as specified in ASTM 6 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. The gloss of the paint surface w{%OJLen
measured as specified in ASTM D 523 test method, the values
from which are recorded in column 3:

TABLE VIII
5 | 20° gloss (determined)
Z Light stabilizer not weathered after 1,000
hours of
weathering
- - 98 43
10 1 Compound A 96 80
0.5 Compound A 99 92
0.5 2-(2-Hydroxy-3,5~
di-a,a-dimethyt-
benzylphenyl)-
15 benzotriazole
1 Compound A _ 99 ' 98
1 2-(2-hydroxy-3, 5- |
di-a,a-dimethyl-
benzylphenyl)-
20 benzotriazole
Example 9

Light stabilizer which can be incorporated by polymeriza-~

tion.
The stabilization to Light of a two-layer metallic

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

CHy  ,CHy
~ ,H

| c—ﬁ-cmcz-iz .

CHy Cig o
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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
resih) into an acrylic resin (a copolymer fdrmed from acrylic
acid esters and styrene). In this reaction the compound of
the formula B is used as a comonomer together with other
(meth)acrylic acid esters and styrene, the solution being
introduced into boiling xylene and the polymerization being
initiated by means of di-tert.-butyl peroxide. The reaction
time is approx. & 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 Lécquer
(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
have previously been applied, and the sheet is stoved for 30
minutes at 130%C. The coating thickness of the undercoat
is approx. 15 um, while that of the topcoat is approx.

35 um.
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 appearance of crazing in
the topcoat was determined. _

The Light stabilizers indicated in column 2 of Table
I1X below were added to the unpigmented topcoat in fhe %
amount (relative to the paint resin) indicated in column 1.
Column 3 indicates the time in hours until crazing appeared.
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TALBE IX '
) 4 Light stabilizer Crazing after...hours
- - 1300
1 2-(2-Hydroxy-3,5~-di-
tert.-amylphenyl)-
benzotriazole 1600
0.5 Compound B 1900
0.5 2-(2-Hydroxy-3, 5-

di-tert.-amyl-
phenyl)-benz0Otriazole
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Patent claims
1. The use of 2,2,6,6-tetraalkylpiperidine compounds,
their acid addifion_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 thel
effect of Light, moisture and oxygen. _
2. The use, according to claim 1, of Light stabilizers
of the formula (II)

'ncnz " CHy

RN - O—tf—R, , i)

. . 4n

wherein n denotes the numbers 1 - 4, R is hydrogen or methyl,
Rq1 is hydrogen, amine oxide, C4-Cqg-alkyl, C3-Cg-alkenyl, C3-
Cg-alkynyl, C7~-Cqp-aralkyl, Cq-Cg-alkanoyl, C3-Cg-alkenoyl,
glycidyl or a group -CHp~CH(OH)-Z wherein Z denotes hydrogen,
methyl or phenyl, and, if n=1, Rp denotes hydrogen, Cq-C4g-
alkyl which is optionally interrupted by one or more oxygen
atoms, cyanoethylL, benzyl, glycidyl, a mono-valent radical of
an aliphatic, cycldaLiphatic, araliphatic or aromatic car-
boxylic acid, carbamic acid or an acid containing phosphorus,
or a monovalent silyl radical, and, if n=2, R2 denotes Cp~Cq2-
alkylene, C4-Cq2-alkenylene, xylylene, a divalent radical of
1an.aLiphatic, cycloaliphatic, araliphatic or aromatic '
dicarboxylic acid,_dicarbamic acid or an acid 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, Ry denotes a

- 44 -
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tetravalent radical of an aliphatic, cycloaliphatic 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, Rq is hydrogen, Cq-Cq2-alkyl, allyt,
benzyl, acetyl or acryloyl, and, if n=1, R, 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, R
denotes a radical of an aliphatic dicarboxylic acid having
2-36 C atoms, of a cycloaliphatic or aromatic dicarboxylic
acid haVing 8-14 ¢ atoms, or of an aliphatic, cycloaliphatic
or aromatic dicarbamic acid having 8-14 C atoms.

4, . The use, acbording to claim 1, of Light stabilizers
of the formula (III) '

[RcH,  CHy g

LI N~A— R, . (1

ACHY  CH,

wherein n denotes the numbers 1 or 2, R is hydrogen or methyl,
Rq is hydrogen, amine oxide, Cq-Cqg-alkyl, C3-Cg-alkenyl, C3-
Cg~alkynyl, Cp-Cq2-aralkyl, Cq-Cg-alkanoyl or C3-c5-atkeﬁoyt
and Rz is hydrogen, c1-C12?akaL, C5~C7~cycloalkyl, Cp-Cg-
aralkyl, Cz-Cqg-alkanoyl, C3z-Cg-alkenoyl or benzoyl, and, if
n=1, R4 denotes hydrogen, Cq-Cqg-alkyl, Cg5-Cy-cycloalkyl, C2-
Ca-aLkenyl which is optionally substituted by a cyano, car-
bonyl or carboxamide group, glycidyl or a group of the for-
mula -CHp-CH(OH)-Z or of the formula ~CONH-Z wherein 2
denotes hydrogen, methyl or phenyl, and, if n=2, Rg is C2-
Cq2-alkylene, Cg-Cqp~arylene, xylilene (sic) or a ~CHp-
CH(OH)-CH2~ group or a group

~CHo-CH(OH)-CHp-0-X~0-CH2=CH(OH)~CHp~

- 45 -
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wherein X is C2-Cqpg-alkylene, Cg-Cqs-arylene or Cg-Cq2
cycloalkylene, or, provided that Rz 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 -C0-, or, if n=1, R3 and Ry
together Ean be the cyclic radical of an aliphatic or aromatic
1,2-dicarboxylic or 1,3~dicarboxylic acid.

5. The use accordihg to claim 1, of Light stabilizers

of the formula (IV)

(v

wherein n denotes the numbers 1 or 2, R is hydrogen or methyl,
Rq denotes hydrogen; amine oxide, Cq-Cqg-alkyl, C3-Cg-
alkenyl, C3-Cg-alkynyl, C7-Cq2-aratkyl, Cq-Cg-alkanoyl

or Cz-Cs~-alkenoyl, and, if n=1, Rg denotes Cp-Cg-alkylene

or Cp-Cg-hydroxyalkylene or C4-C22-acyloxyalkylene, and,

- if n=2, Rg denotes the group (-CHZ)ZC(CHZ-)Q;"

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

of the formula (V)

r -
RCH,  CHy R.Fs
N—C-O
Ry l . :
1 v
Ce—N—t—— Ry V)

' -
RCH CHy O

wherein n denotes the numbers 1 or 2, R is hydrogen or methyl,
R4 is hydrogen, amine oxide, Cq-Cqg-alkyl, C3~Cg~alkenyl,
Cz-Cg-alkynyl, Cy-Cqp-aralkyl, Cq-Cg-atkanoyl or C3-
fs-atkenoyl and Rg is hydrogen, Cq-Cq2-alkyl, allyl, benzyl

- 46 -
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- glyeidyl or Cp~Cg-alkoxyalkyl, and, if n=1, Ry denotes
hydrogen, Cq-Cq2-alkyl, C3z-Cs-alkenyl, Cy-Cg9-aralkyl, Cg-Cy-
cycloalkyl, €a-C4-hydroxyalkyl, Cp~Cg-alkoxyalkyl, Cg-Cqg-
aryl, glycidyl or a group of the formula -(CHZ)m-COO-Q or of
the formula -(CH2)yp-0-C0-@ wherein m is 1 or 2 and @ is Cq-
C4-alkyl or phenyl, and, if n=2, Ry denotes C3-Cqp-—
alkylene, Cg~Cqz2-arylene, a group

' ~CH2-CH(OH)-CH2-0-X-0-CHp-CH(OH)~CHp~
. wherein X is C3-Cqp-~alkylene, Cg~Cq5-arylene or Cg-Cq2-
cycloalkylene, or denotes a group

-CH2CH(0Z)CHp-C(OCH2-CH(0Z)CHp) 2~

wherein Z is hydrogen, Cq-Cqg-alkyl, allyl, benzyl, C2-Cq2-
alkanoyl or benzoyl. :
7. The use, according to claim 1, of Light stabilizers of
the formula VI

(Vv

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

formula R CH, CH,R
-Y-{A)m N-—H1
CH, CH,yR

wherein R has the meaning given for formula (I), Rq has the
meaning indicated under a), Y is -0~ or -NR4yq, A denotes Cp-
Cs~akylene and n denotes the numbers O or 1, Rg is the groups
Rg, NR11R12,.;OR13, ~NHCH20Rq3 or -N(CH20R43)2, and, if n=1,
Rq1g.denotes the groups Rg or Rg, and, if n=2, Rqg denotes the
group -Y-Q-Y- wherein Q denotes Cp-Cg-alkylene which is
optionally interrupted by -N(R44)~-, Rq4q is Cq-Cqp-alkyl,
cyclohexyl, benzyl or.F1—C4-hydroxyalkyL or a group of the

formula R_CHa ,CH,R
N—R?

I —————

(R
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R42 denotes c1-&12-atkyL, cyclohexyl, behzyl or Cq-Cy4-
hydroxyalkyl, Rq3 denotes hydrogen, C4-Cq2-alkyl or phenyl
and Rq4 denotes hydrogen or the group -CH30Rq3, or Rqq and.
R12 together are C4-Cs-~alkylene or C4-Cs-oxaalkylene,
or Rqq and Rqp each denote a group of the formula

CHa  ,CH,y
o |
3
] .
ol
CHy  CHy NN
CH, CH,

8. The use, according to claim_1, of Light stabilizers
of the formula (VII)

R CH, CH'QR

— Rya . v
- CH3 -

CH,A

wherein n denotes the numbers 1 or 2, R is hydrogen or methyl,
and, if n=1, R44 denotes C4-Cqg-alkyl, Cy~Cqyp-aralkyl, the
group -C0-R45 or Cq-C4-alkyl which is substituted by -CN,
-CO00R44, —OH, -0COR47 or

=CHop—CH(OH) D

wherein Rqg is €q-Cqp-alkyl, C2-C4-aLkehyL or phenyl,
R4¢ is Cq-Cq4g-alkyl and R4q7 is Cq-Cqg-alkyl, C2-Cqp-
alkenyt, cyclohexyl, benzyl or c6-C10-aryL, or, if n=2, R4y,
is C4-Cq2-alkylene, 2—butenyl-1,4-ene, xyltylene, the group
-(CHZ)ZfOOC-R18-c00-(CHZ)Z-
- 48 -
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or the group -CH2-00C-R49-C00-CHp~ wherein R4qg denotes C)
Cqp-alkylene, phenylene or cyclohexylene and R19.denotes Co-
Cip-alkylene, xylylene or cyclohexylene. ’
9. The use, according to claim 1, of Light stabilizers
of the formula (VIII)

ACH;  CH,y g
Ri=N Q-E~CO-NH-CHy-OR; _ (Vi)
RCHY  CHy

wherein @ is -N(R3)- or -0-, E denotes Cq-C3z-alkylene, the
group -CHp-CH(R4)~0- wherein R; is hydrogen, methyl or phenyl,
or denotes the group -(CH2)3-NH- or a single bond, R denotes
hydrogen or methyl, R4 denotes hydrogen, C4-Cqg-alkyl, C3-Cg-
alkenyl, C3z-Cg-atkynyl, C7-Cqp-aralkyl, Cq-Cg-alkanoyl, C3-
Cs-alkenoyl or glycidyl, Ry denotes hydrogen or C4-Cqg-alkyl,
and R3 denotes hydrogen, Cq-Cqg-alkyl, Cg-Cp-cycloalkyl, C7-
C12-arakaL, cyanoethyl, C4-Cqg-aryl, the group -CHZ-CH(R4)-'
OH wherein R4 has the meaning indicated above, a group of

the formula

RCHF™ T,

or a group of the formula

R

CH, R

wherein G can be Cy-Cg~alkylene or Cg-Cqp-arylene, or R3
is a group -E-CO-NH-CH2-0R2.

] - 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-tetraalkylpiperi-
dine radical, in particular polyesters, polyethers, poly-
amides, polyamines, polyurethanes, polyureas, polyaminotri-
azines, poly(meth)acrylates, poly(meth)acrylamides and co-
polymers thereof containing radicals of this tybe.

1. 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-tetraalkylpiperidine com~
pound is used in an amount of 0.01 to 5% by weight, relative
to the solvent-free binder (paint Eesin).

14. The use according to claim 13, characterized in that
additionally other Light stabilizers are used, the amount of
which is so chosen that the 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, plasticizers, flow con-
trol agents, curing accelerators, thickeners, dispersing
agents or adﬁesion promoters are added as further additives.
16. The use according to claim 1 for stabilizing metallic
effect paints based on péL}acryLate'resins which can be cured’
by heat and contain -copolymerized styrene..

17. The use according to one of the preceding claims for
stabilizing single-coat metallic effect paints. '
18. The use according to one of claims 1-16 for stabiliz-
ing two-coat metallic effect paints. | '

19. The use according to one of the preceding cyaims for

stabilizing automotive paints.

- 50 -
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Revendications (as printed)

1. Application ge composés tétraaikvi-2,2.6.6 pipéridiniques. de 'aurs sels d'addition d'acides oy
des compiexes qu'iis forment avec des composés matalliques. éventuellement en association avec
d'autres stabilisants. & Ia stabilisation de ceintures métallisées a cuire & base de résines atkydes oy
acryiigues thermoreticuiables. contre i'action de ia lumiére. de i'hurmidité et de I'oxvgene.

2. Apoplication selon ia revendicaticn 1 de stabilisants a ia lumiére répondant § ia formuie (il):

(AcH, ~ CH, a

- O —t—R
RN 2 {1

ACHZ  CH,

- d.ﬂ

dans laguelle:

n est un nombre de 1 & 4.

R représente i'hydrogéne ou un méthyle,

R, représente 'hydrogéne. un oxyle. un aikyle en C,—C,,, un alcényle en C,—C,, un alcynyle en
C,—C,, un aratkyle en C,—C,,. un alcaroyle en C,—C,. un alcénovle en C,—C,, un glycidyle ou un
radical —CH,CH(CH}—Z dans iequel Z représente I'hydrogéne. un méthyie ou un phényle. et

A, représante:

-—lorsque n est égal 3 1, I'hydrogéne, un alkvie en C,—C,, éventuellement interrompu par un ou
piusieurs atomes d'oxygéne. un Cyanéthyie. un benzyle, un giycidyle, un radical univaient provénant
d'un acide carboxylique aiipnatigue, cycloaliphatique. araliphatique ou aromatique. d'un acige
carbamique ou d’'un acide contenant du phosphore, ou un radical silvle univalent,

—lorsque n est égal 4 2, un alkylére en C,—C,,, un alcényiéne en C,—C,,, un xylyléne, un radical
bivalant provenant d'un acide dicarboxyiique aiiphatique, cycloalighatique, araliphatique ou aromatique,
d'un acide dicarbamigue ou d'un acide contenant du phosphore, ou un radical silyle bivalent,. )

—lorsque n est égal & 3, un radical trivalent provenant d'un acide tricarboxylique aliphatique.
cycloaliphatique cu aromatique. d'un acide tricarbamique aromatique ou d'un acide contenant du
phosphore, ou un radical silyle trivalent, et

—lorsque n est égal 3 4, un radical quadrivalent provenant d'un acxde tétracarboxylique
aliphatique, cycloaliphatique ou aromatique.

3. Application selon la revendication 2 de stabilisants A la tumiére de formule (i) dans fesqueis:

n représente le nombre 1 ou le nombre 2,

R représente I'hydragéne ou un méthyle,

R, represente I'hydrogéne. un alkyle en C,—C,,, un atlyle, un tenzyle, un acétyie ou un acryloyne
at

R, représente:

—Iorsque n est égal 3 1 un radical d'acide carboxthue aliphatique contenant de 2 é 18 atomes
de carbone. d’acide carboxylique cycloalichatique contenant de 5 3 12 atomes de carbone ou d'acide
carboxylique aromatique contenant de 7 4 15 atomes de carbone st

—lorsque n est égal 4 2 un radical d’acide dicarboxylique aliphatique contenant de 2 2 36 atomes
de carbone, d'acide dicarboxylique cycloaliphatique ou aromatique contenant de 8 3 14 atomes de
carbone. ou d’acide dicarbamique aliphatique, cycloaliphatique ou aromathue contenant de 8 a4 14
atomes de carbone.

4, Application selon ia revendication 1 de stabilisants 3 ia lumidre répondant a la formule (iil):

 Pi=N 4 - (1

dans laquelle: ' -n
n représente le nombre 1 ou le nombre 2.
R représente I'hydrogéne ou un méthyle,
R, représente I'hydrogéne, un oxyle, un alkyle en C,—C,,, un alcényle en C,—C,. un aicynyle en

. =51 = I —
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c,—C,. un araikyle. en C,—C., un aicanovie en C,—C, ou un alcénoyie en C,—C,.

R, représente 'hyarogene. un alkvie en C,—C,,, un cycloaikyle en C.—C,. un araikvie en C, 2u C,.
un 3icancyle en C,—C,,, un aicénoyle en C,—C, ou un benzovle, et

R, représente:

—lorsque n est égal & 1, 'hydrogéne, un alkyie en C.—C.,, un cyctoalkyle en C,—C,. un alcényle
en C,—C, 4ventuellement porteur d'un radical cyano. carbonyie ou carbamovie. un glycicvie. ou un
radical de formule —CH,CHIOH)—Z ou de formule —CONH—Z dans tesquelles Z représerie
Uhvarogéne. un methyleé ou un ahényle, at .

—igrsque n est égal 3 2. un aitkyiéne en C,—C,,. un aryiéne en Cs;—C.,. un xyiyléne, un radical
—CH,—CH(OH)—CH,—. un raaical:

—CH,—CH(OH}—CH,—0—X—0—CH,—CH(OHI—CH,—

{dans iequel X représente un aikviéne en C,—C,,, un aryléne en C;—C 5 ou un cvcloaikyléne en
C,—C.,). ou. lorsque R, n'est ni un aicanayle ni un alcénoyle ni un benzoyle. R, peut aussi représenter
un radical bivalent provenant d’un acide dicarbamique ou d'un acide dicarboxylique atiphatique, cycio-
aliphatique ou aromatique ou encore le radical —CO—. ou

R, et R, peuvent aussi, dans le cas ou n est égal 3 1, former ensembie e radical cycliqgue d'un
acide dicarboxylique-1.2- ou -1,3 aliphatique ou aromatigque.

5. Application selon la revendication 1 de stabiiisants & ia lumiére répondant a la formule {IV):

'ﬂcv—i2 A ]

(v

a
LF‘CHZ CH3
: 4
dans laguelle n représents le nombre 1 ou te nombre 2. R i'hydrogéne ou un maéthyle, R, représente
I'hvdrogéne, un oxyle, un aikyle en C,—C,,, un aicenyle en C,—C,. un aicynyie en C,—C,. un araikyle
en C,—C,,. un alcanoyle en C,—C, ou un aicénoyle en C,—C,. et R, représente. dans le cas o4 n est
égal & 1, un hydroxvalkyléne ou un atkyléne en C,—C, ou un acyloxyaikyléne en C,—C,, et, lorsque n
est égal 3 2.-un radical . :

(—CHZ,IC(CHI—"I'

6. Application selon la revendication 1 de stabilisants & !a lumidre répondant a la formule V)

. A -
RCHy  CHy =8 [
. N=——Ca0
Ri—N ¢ | _
RCHf CHy O
- =n

dans faquelle:

n représente le nombre 1 ou le nombre 2,

R représente I'hydrogéne ou un méthyle, -

R, représente "hydrogéne, un oxyle, un alkyle en C,—C,q. un aicényle en C,—C,, un alcynyle en
C,—C,, un aralkyle en C,—C,,. un alcanoyte en C,—C, ou un alcénoyle en c,—C,.

I?t, représente I'hydrogéne, un alkyle en C,—C,,, un ailyle, un benzyle, un glvcidyle ou un alcoxy-
alkyle en C,—C,, ot

R, représente:

—lorsque n est égal & 1, I'hydrogéne. un alkyle en C,—C,,, un aicényle en C,—C,, un aralkyle en
C,—C,, un cycloalkyle en C,—C, un hydroxyalkyle en C,—C,. un alcoxvalkyle en C,—C, un
aryle en C,—C,,, un glycidyle ou un radical de formule —{CH,),—CO0—Q ou de formule
—I{CH,),,—O0—CO—Q dans lesquelles m est égal 3 1 ou a 2 et Q représente un alkyle en C,—C, ou
un phényle, et ) .

—lorsque n est égal 4 2, un alkyléne en C,—C,,, un aryléne en C,—C,,. un radical:

~—CH,—CH(OH)—CH,—0—X—0—CH,—CH{OH)—CH,—

5 - 0
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idans 'equel X représente un aikyténe en C,—-C,o. un aryléne en C,—C.; ou un cvcloaikyiéne en

Cg—<C,y!. Ou un radicai:

—CH,CHIOZICH,—{OCH,—CHIQZICH,},—

{dans lequel Z représente I'hydrogéne, un alkyle en C,—C,,, un allyle. un benzvie. un aicanoyie en
C,—C,; cu un benzoviel.
7. Application selon la revendication 1 de stabilisants a la lumiére répondant 4 ia formuie iVI):

Rg

J\O” | v
N

By

dans Iaqueue

n représents le nornbre 1 ou le nombre 2,
R, représente un radicai de formuie:

R CH, CH,R

YA, N-A,

CH,A

dans lagualle R représente I'hydrogéne ou un méthyle. R, a la signification donnée 3 :a revendication 2.
X représente —O— ou —NR,,—, A represante un al«ylére 2n C,—C, et m représente i@ nombre O ou
le nombre 1,

R, représente un radical R,, ~—NR,,R,;, —OR,,, —NHCHZOR1J ou —N(CH,OR,,),. et

R.° représente: '

—lorsque n est-égal & 1. un radical R, ou R, et

—lorsaue n est égal 3 2. un radical —Y-Q—-—Y— dans fequel Q represeme un alkyléne en
C,—C,. éventuellement interrompu par —N(R, Jj—.

f,, représente un alkyle en C -—C,, un cyc:ohexyle un benzyle un hydroxyalkyle an C,—C, ‘ou un
radical de formule: ) .

N—R!
CH3” “CHyA

R, représente un alkyle en C,—<C,,, un cyclohexyle, un benzyle ou un hydroxyalkyle en C,—C,,
R,, représente 'hydrogéne. un alkyle en C,—C., ou un phényle, et

R,, représente l'hydrogéne ou un radical —CH .OR,,, ou
R,, et R,, forment ensemble un aikyléne en C, ou C; ou un oxa-alkyléne ou
R,, et R,, représentent chacun un radical de formule:

A
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8. Application selon la revenaication 1 de s:abpilisants 3 13 lumiére répondant 3 la formule (Vil):

5
[ CHy JH2R

— R o -(VlI)

dans iaquetlle: S

n représente ie nombre 1 ou le nombre 2.

R représente I'hydrogéne cu un méthyie ot

R,, représente: )

—lcrsaque n est égal 1, un aikyle en C,—C,,, un aralkvie en C,—C,,, un radical —CO—R,q, un
atkyle en C,—C, porteur d'un radical —CN. —COQR,,, —OH, —OCOR,, ou

—CHo=CH(CH) -@

R,s représentant un alkyle en C,—C,,, un alcényte en C,—C, ou un phényle, R,  un atkyle en C,—C,,,
R,; un atkyle en C,—C.;, un alcényie en C,~—C,,, un cyciohexyle, un benzyle ou un aryle &n C,—C,,. et
—lorsque n est égal 3 2, un alkyléne en C,—C,,. un buténe-2 yléne-1.4, un xylyléne, un radical

_ ' —(CH,),—O00C—R,;—COO—(CH,),—
ou un radical —CH,—00C—R,,—~CO0—CH,— dans lesquels R,, représente un alkyléne en C,—C,,,
un phényléne ou un cyclohexyiéne et R,, un alkyiéne en C,—C,,, un xylyléne ou un cyclohexyiéne.
9. Application selon ia revendication 1 de stabiiisants 3 la lumiére répondant 3 la formule (VIil):

RCH;  CHy

Q=E~CO=NH~CH3-0R3 (v

RCHZ  CHy

dans laquelle Q représente —N{R,)— ou —O—, E représente un alkyléne en C,—C,, un radical
'—CH,—CHI(R,}-—0— aans. lequel R, représente 'hydrogéne. un méthyle ou un phényle, un radical
—{CH,),—NH— ou une liaison simple. R représente I'lydrogéne ou un méthyle, R, représente
I'hydrogéne, un alkyle en C,—C,,, un.alcényle en C;—C,, un alcynyle en C,—C,, un aralkyle en
C,—C,,. un alcanoyle en C,~—C,, un aicénoyle en C,—C, ou un glycidyle, R, représente I'hydrogene ou
un alkyle en C,—C,,, R, représente I'hydrogéne, un alkyle en C,—C,,, un cycloalkyle'en C,—C,, un -
aralkyle en C,—C,,, un cyanéthyle, un aryle en C,—C,,, un radical —CH,CH(R,)—OH dans lequel R, a
la signification indiquée ci-dessus, un radical de formule:

S
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RCHy  CHa o

1]

(3]

RCH3 CHS

ou un radical répondant 3 !a formule:

~G~N—E=CO-NH-CH,~ORy

R
CH3 CH3
N
RCH2 | H,R
R

dans lagueile G reorésente un aikyléne en C,—C, ou un aryléne en C,—C,,. ou R, représente un radical
—E-—CO—NH—CH,—OR,.

10. Apphcanon selon 1a revendication 1 caractérisée en ce qu'on utilise, comme stabilisants a la
lumiére, des composés polyméres dont e motif répété contient un radicai tétraaikyl-2.2.6.6
pipéridinique, plus particuliérement des polyesters, des polyéthers, des polyamides, des polyamines,
des polyuréthannes. des polyurées, des polyaminotriazines, des polyacrylates, des poiyméthacryiates.
des polyacrylamides, des polymséthacryiamides ot leurs copoiyméres, Gui contiennent de tels radicaux.

11. Application selon I'une quelconque des ravendications précédentes, caractérisée an ce qu on
utilise un sel d’addition d’'acide d'un composé-tétraalkyl-2.2.6.6 pipéridinique.

12. Application selon I'une queiconque des revendications 1 & 10, caractérisée en ce qu'on utilise
un compiexe formé par un composé tétraalky!-2,2.8.6 pipéridinique avec un composé métalh‘que.

13. Application selon {'une quelconque des revendications precedentes caractérisée en ce gu'on
utilise le composé tétraaikyi-2,2,6,6 pipéridinique en une guantité de 0,01 3 5% en poids par rappart
au feuillogéne (résine pour peinture ou vernis) dépourvu de solvant.

14. Application selon la revendication 13, caractérisée en ce quon utilise en outre d'autres
stabilisants 4 !a lumiére dont la quantité est choisie de telle fagon que la somme des quantités de tous
ies stabilisants 3 la lumiére soit comprise entrg 0.02 et 5% en poids par rapport au feuillogéne {résine
pour peinture ou vernis} dépourvu de solvant. )

15. Application seion 'une das revendications 13 et 14, caractérisée en ce qu'on ajoute, comme
additifs supplémentaires, des anti-oxydants. des plastifiants, des agents de nivelement, des
accélérateurs de durcissement, des spaississants, des dispersants ou des renforgateurs d adhérence.

16. Application selon la revendication 1 A la stabilisation de peintures métailisées & base de
résines polyacryliques thermoréticuiables qui renferment du styréne incorporé par polymérisation.

17. Application selon 'une quelcongue des revendications précédentes pour la stabilisation de
peintures métallisées 3 une seule couche.

18. Application selon 'une quelconque des revendications 1 3 16, pour 1a stabilisation de
peintures métailisées & deux couches.

~ 19. Application selon |'une quelconque des revendications précédentes pour la stabilisation de
peintures pour automobiles.

Claims (as printed)

1. Use of 2.2,6.6-tetraaikylpiperidine 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. Use according to Claim 1 of a light stabiliser of the formula (ll)

[RCH,  CH,

-5 - {0 R
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in which n is a number from 1—4 inclusive; R is hvdrogen or methyl; R, is hydrogen, oxyl, C,—C,, alkvi
C,—C, aikenvl, C,—C, alkynyl, C,—C,; aralkyl. C.—C, aikanovyi, C —C alkenovyt, glyc:dy| or a group
-—CH —CH(OH‘—Z wr'erem Zis hvdrogen methyi or pnenyl and R when nis 1 is hydrogen, C,—C.,
alkyl opnonally interrupted by one or more oxvgen atoms, \.yanoethyl benazyl, glycidyl. a manovaient
radicai of an aliphatic. cvcloatiphatic, araliphatic or aromatic carboxyiic acid, or.of carbamic acid or of a
phosphorus-containing acid. or a monovalent silyt radical: R, when n is 2 is C,—C,, alkylene, C,—C,,
alkenylzane. xviylene. 3 bivaient radical of an aliphatic. cycioaliphatic, araliphatic or.aromatic dicarboxylic
acid, of dicarbamic acid-or of a phosphorus-containing acid, or a bivalent silyl radical; R, whennis 3 is 3
tnvaient radica! of an aiiphatic, cycloaliphatic or aromatic tricarboxylic acid, of an aromatic tricarbam:c
acid or of a phosphorus-containing acid. or a trivalent silyl radical: and R, when n is 4 is 3 tetravaient
radical of an aiiohatic. cyclioaliphatic or aromatic tetracarboxylic acid.

3. Use according 0 Claim 2 of a light stabiliser of the formula 11} 1n which n is the number 1 or 2;
R is hydrogen or methyl: R, ‘s hydrogen. C,—C,, atkyl. allyl, benzyl. acetvl or acyloyl: and R, when nis 1
is a radical of an aiiphatic 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 R, whennis 2isa
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 atwoms.

4. Use according to Claim 1 of a light stabiliser of the formuia (i)

i |
’ i
Ry=N N+—r, oo
RCH CH
2 3 1,

- in which n is the numbter 1 or 2; R is hydrogen or methyi: R, is hydrogen, oxyl. C,—C,, alkyl. C,—C,
alkenyl, C,—C, alkynyl. C,—C,, aralkyl, C,—C, atkanoyl or C ;—C; alkenoyl: R, ns hydrogen. C —C.2
alkyl C, —-C cycloalkyl cC, —-C araikyl, C, —C " alkanoyl c —-f‘ aikenoyl or benzoyl and R, whennis
Tis hvdrogen C,—C.4 aikyl, Cs—C, cycloalkvl C,—C, alkenyl whnch is unsubstituted or subsmuted by
a cyano, carbony! or carbamide group, or it is glyc.dyl a group of the formula —CH,—CH(OHI—Z or of
the formula —CONH-—Z wherein Z is hydrogen, methyl or phenvi; or R, when n is 2 IS C 1—C,; alkyiene,
C, +—C,2 arylene, xylilene, 3 —CH,—CH{OH)—CH,— group or a group

—CH,—CH(OH)—CH,—0—X—0—CH,—CH{OH)—CH,—

wherein X is C,C,, alkylene, C,—C,; aryiene or C,—C,, cycloaikylene; or. provided that R, is not
alkanovi, alkenoyl or benzoyl, R, can also be a bivalent radical of an aliphatic, cycloaliphatic or aromatic
dicarboxylic acid or dicarbamic acid, or can aiso be ths group —CO—: or R, and R, teogether when n is
1 can be the cyclic radical of an aliphatic or aromatic 1,2- or 1.3-dicarboxviic acid.

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

T '
RCH,  CH, R N
- o
I . .
Ri=N y As (v
Do~
r-tci-i'2 CHq
- “n

in which n is the number 1 or 2; R is hydrogen or methyl; R, is hydrogen oxyl, C,—C., alkyl. C;—C,
alkenyl, C,—C, alkynyl, C,—C,, aralkyl, C,—C, alkanoyl or 'C,—C, alkenoyl: and R, when n ns 1 |s
Cc,—C, alkvlene or hydroxyalkylene or C —Czz acyloxvalkylene. and Ry when n |s 2 is the group
(——CH,) C(CH,~—},.

6. Use accordmg to Claim 1 of a light stabiliser of the formula (V)

[RCHy  CH3 R M5 ]
N-c-o
RN - ' . }
C e N R7 (W)
RCHE™  CH, § -
- -in

-6 R 1
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in which n is the number 1 or 2: R is hydrogen or methyl; R, is hvdrogen. cxyi. C,—C,, atkyi, C,—C,
alkenvl. C,—C, alkynyl. C,—C,, aralky!. C,—C, alkanovi or C,—C; aikenovl; R, is hydrogen. C,—C,,
alkyl. ailvl. benzyi. glycidyl or C,—C, aikoxyatkyl: and R, ~#hen nis 1 is hydrogen, C,—C., 3ikyi, C,—C, .
- atkenyl, C,—C, aralkyl, Cy—C, cycloalkyl, C,—C, hydroxvaikyl. C,—C, alkoxyalkyl, Cg—C,, arvi,
giycidyl. a group of the formula —(CH,},—C0Q—Q or of the formuia —iCH,),,—0~—CC-—Q wherain
ms 1 or 2. and Q is C,—C, atkyl or phenyl; or R, when n s 2 is C,—C,, alkylene or C,—C,, arviene. a

_group )
—CH,—CH(OH}-—CH, —O0—X —0—CH,—CHICHI—CH,—

wherein X is C,—C,, alkylene, C,—C,, aryiene or C,'——C‘2 cycloalkylene, or a group
—CH,CH{OZ)CH,—{0OCH ,—CHICZ)CH,),—

wherein Z is hydrogen, C,—C,, alkyl, allyl, benzyi, C,—C,, alkaroyl or benzoyl.
7. Use according to Claim 1 of a iight stabiliser of the formula {VI)

{(Vh

CHyR

in which R is as defined under the formuia (), R, is as defined under a), Y is —0— or —NR,,—, A is
C,—C, alkylene; and m is the number Q or 1: Ry is the groups Ry, NR,,R,,, —OR,;;, —NHCH,OR,, or
—NI(CH,0R,,),; R,, when n is 1 is the groups R, or R,; arnd R., when n is 2 is the group —Y—Q—Y—
wherein Q is C,—C, alkylene optionally interrupted by —NIR, J—; R,, is C,—C,, alkyl, cyciohexvl,
benzyl or C,—C, hydroxyalkyl, or a group of the formula .

R_CHa  CHyR
N-R!

CH3 CHza

R., is C,—C,, alkyl, cyclohexyl, benzyl, C,—C, hydroxyalkyl; R,, is hydrogen, C,—<C,, alkyl or phenyl:
and R,, is hydrogen or the group —CH,OR,,: or R,, and R,, together are C,—C, alkylene or
oxaalkylene, or R,, and"R,, are each a group of the formula

-

AR

-
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CHy ,CHa EEgS
HN '\Il N M —=A— 11 8
N : N
CH3 CH3 )
R13—N
CH3 ' C'H3
N

8'. Use according to Claim 1 of a light stabiliser of the formuia Vi

R CH3 CH2R .‘

!

N — Ay, Vi)

C . ol !
in which n is the number 1 or 2; R is hydrogen or methy!: and R,, when nis 1 is C,—C., alkyi. C,—C.,
aralkyl, the group —CO—~R,,, or C,—C, alky! which is substituted by —CN. —CCOR., —0H

—QCOR,, or
—CH—CH(OH} D -

wherein R, is C,—C,, alkyl, C,—C, alkenyl or phenyl, R,, 's C,—C., alkyL R,,is C,—C.g alkvl. C,—C,.
alkenyl. cyclohexyl, benzyl or C,—C,, aryl: or R,, when n is 2 s C,—C., alkylere. 2-butenylens-t 4.
xylylene, the group

—I(CH,},—00C—R,,—COG—i{CH );—

or the group —CH,—00C—R,,—CO0—CH,— wherein R., s C;—C,, alkviene. phenviene or
cyclohexylene. and R,y is C,—C,, alkylene,’ xylyiene or cvciohexviene. '
8. Use according to Claim 1 of a light stabiliser of the formuia (VIil}

RCH, " CHy g
Ri=N Q-_E-CO—NH—CHé-_—ORg _ (Vi

ACHf  CH,

in which Q is —N(R,}— or —0—; E is C,—C, alkylene, the group —CH,—CHIR j—Q0— wherein R is
hydrogen. methyl or phenyl, the group —{CH,},—NH— or a single bond; R'is hydrogen or methyl. R, s
hydrogen, C,—C,, alkyl. C,—C, atkenyl, C;,—C, alkynvl, C,—C,, aralkyl, C,—C, alkanoyi. C,—C,
alkenoyt or glycidyl; R, is hydrogen or C,—C,, alkvl; R, is hydrogen. C,—C,, atkyl. C;—C, cycloalkyl.
€,=C., aralkyl, cyanoethyl, C,—C,, aryi, the group —CH,—CH(R,}—OH wherein R, has the meaning
‘defined above, a group of the formula .

. . !
or a group of the formula CHy Chy S

R
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=G=N=-E-CO-NH~CH3-0R,
R
CHy CHy
N
Rer,” H,R
R

wherein G can be C,—C, alkylene or C,—C,, arylene; or R, is a group —E—CO—NH—CH,—OR,.

10. Use accordmg to Claim 1, wharsin the light stabilisers used are poiymeric carr-oounds of
which the recurring structural unit. contains a 2.2,6,8-tetraalkylpiperidine radical, particularly
polyestars, polyethers, polyamides, polyamines, polyurethanes, polyureas, polyaminotriazines,
poly(meth)acrylates poly(meth)acryhc amides, and copolymers thereof which contain ragicals of this
type.

11. Use according to any one of the preceding claims, wherein an acid addition salt of 2 2.2.6.6-
tetraa!kyimpeﬂdme 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-tatraalkylpiperidine
compound is used in an amount of 0.01 to 5 per cent by waight, relative to the soivent-free bindar
(lacquer resin).

14. Use accordmg to Claim 13, whergin there are additionaily used other light stabmsers the
amount of ‘which is so chosen that the sum of all the light stabilisers is 0.02 to 5 per cent by weight,
relative to the solvent-free binder {lacquer resin).

15. Use according to any one of Claims 13 or 14, wherein antioxidants, plasticisers. levelling
agents, curing accelerators. thickeners, dispersing agents -or agents ¢morovmg adhesion are added as
further additives.

18. Use accordmg to Claim 1, for stabilising metallic lacquers based on hot-crossiinkable poly-
acrylate resins containing styrene incorporated by polymerisation.

17. Use accoramg to any one of the preceding claims, for. stabilising single-layer metaiiic
lacquerings.

18. Use according to any one of Claims 1—16 for stabnhsmg two-laver metallic lacquerings.

19. Use according to any one of the preceding claims, for stabilising motor car lacquers.

| O



