
0,002,753 Stabilization of metallic effect paints against the action of
light, moisture and oxygen, by adding polyalkylpiperidine 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 polyalkylpiperidine 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- fication 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 paints 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    0,002,753 metallic effect paints - in
particular crazing and loss 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 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 (I) [err] 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: 



20          a)  Light stabilizers of the formula (II) wherein n denotes the
numbers 1-4, preferably 1 or 2, R has the meaning indicated for formula
(I), R1 denotes hydrogen, amine oxide, C1-C18-alkyl, C3-C8-alkenyl,
C3-C8-aLkynyL, -2-    0,002,753 C7-C12-aralkyl, Cl-C8-alkanoyL,
C3-C8-alkenoyl, glycidyl, a group -CH2CH(OH)-Z wherein Z is hydrogen,
methyL or phenyl, R1 being preferably hydrogen, Cl-C12-alkyl, allyl,
benzyL, acetyl or acryloyl, and, if n=1, R2 denotes hydrogen, C1-C18- 



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-C12-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 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 20 aromatic dicarbamic acid
having 8-14 C atoms, or, if n=3, R2 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 aliphatic,
cycloaliphatic or aromatic tetracarboxylic acid. If any substituents are
denoted by C1-C12-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. 30          When they denote C1-C1-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-C8-alkenyl, it can be, for example, 35 1-propenyl, allyl,
methallyl, 2-butenyL, 2-pentenyL, 2-hexenyL, 2-octenyL or
4-tert.-butyL-2-butenyl. As C3-C8-alkynyl, R1 is preferably propargyL. -3-
0,002,753                        6 AsC7-C12-aralkyL, R1 is, in particular,
phenethyl 



or, above aLL, benzyL. As Cl-C8-alkanoyl, R1 is, for example, formyL, pro-
pionyl, butyryL or octanoy.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 B-(3,5-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-(3,5-ditert.-butyl-4-hydroxybenzyl )-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 dicarbamic acid, it represents, for example, a
hexamethyLenedicarbamic acid 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-2,2,6,6-tetramethylpiperidine 



2)  1-ALLyL-4-hydroxy-2,2,6,6-tetramethylpiperidine 3)
1-BenzyL-4-hydroxy-2,2.,6,6-tetramethyLpiperidine 30 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-pentamethylpiperidin~e 35 8)  1,2,2,6,6-Pentame
thylpiperidin-4-yL S-(3,5-ditert.-butyl- 4-hydroxyphenyl)-propionate 9)
1-Benzyl-2,2,26,6-tetramethyl-4-piperidinyl maleate -4-   



0,002,753 6 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-tetramethyLpiperidin-4-yL phthaLate 5 14)
1-PropargyL-4-S-cyanoethoxy-2,2,6,6-tetramethytpiperidine 15)
1-Acetyl-2,2,6,6-tetramethylpiper'idine-4-yL acetate 16)
Tri-(2,2,6,6-tetramethylpiperidin-4-yL) trimelLitate 17)
1-AcryLoyL-4-benzyLoxy-2,2,6,6-tetramethyLpiperidine 18)
Di-(1,2,2,6,6-pentamethyLpiperidin-4-yL) dibutylmaLonate 10 19)
Di-(1,2,2,6,6-pentamethylpiperidin-4-yL) butyl-(3,5-ditert.-
butyl-4-hydroxybenzyL)-maLonate 



20)  Di-(1,2,2,6,6-pentamethylpiperidin-4-yL) dibenzyLmaLonate 21)
Di-(1,2,3,6-tetramethyl-2,6-diethylpiperidin-4-yl) dibenzyL- malonate 15
22)  Hexane-1',6'-bis-(4-carbamoyLoxy-1-n-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-(2,2,6,6-tetramethylpiperidin-4-oxy)-siLane 20 25)
PhenyL-tris-(2,2,6,6-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 (III) RCH2   CR3      .
A-v~~N-   R4.1) [err]          
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0,002,753              102 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 (a copolymer formed from acrylic 5 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 



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 the
sheet is stoved for 30 minutes at 130[err]C.  The coating thickness of the
undercoat is approx. 15 um, while that of the topcoat is approx. 



35 um. Weathering tests 25          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 30 IX
below were added to the unpigmented topcoat in the % amount (relative to
the paint resin) indicated in column 1. Column 3 indicates the time in
hours until crazing appeared. - 42 -   



- 43 -    0,002,753 104 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.      The use, according to claim
1, of light stabilizers of the formula (II) [err] alkyL which is optionally
interrupted by one or more oxygen atoms, cyanoethyl, benzyl, glycidyl, a
mono-valent radical of an aliphatic, cycloaliphatic, araliphatic or
aromatic car- boxylic acid, carbamic acid or an acid containing phosphorus,
or a monovalent silyl radical, and, if n=2, R2 denotes C2-C12- alkylene,
C4-C12-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, 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 -    0,002,753 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, Rl is hydrogen, Cl-C12-aLkyl, alLyl, benzyl, acetyl
or acryloyl, and, if n=1, R2 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,
R2 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) [err]  





0,002,753 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 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-tetraalkylpiperidine 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 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 adhesion
promoters are added as further additives. 16.     The use according to
claim 1 for stabilizing metallic effect paints based on polyacrylate 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 claims for stabilizing automotive paints. - 50 -  
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0,002,753 116 in which n is a number from 1-4 inclusive: R is hvdrogen or
methyl: R1 is hydrogen. oxyl, C,1-C,, alkvi C3-C, aikenyv. C,-C, alkynvl.
C,-C,2 aralkyl. C.-C, aikanoyl, C,-C, alkenoyl, glycidyl or a group
-CH2-CHi(OH)-Z wherein Z is hydrogen. methyi or pnenyl: and R, when n is 1
is hydrogen. C--C., alkyl optionally interruoted by one or more oxygen
atoms, cyanoethyl. benzyl. glycidyl. a monovalent radical of an aliphatic.
cvcloaliphatic. araliohatic or aromatic carboxylic acid, or of carbamic
acid or of a phosphorus-containing acid. or a monovalent silyt radical: R,
when n is 2 is C2-C,2 alkylene. C-C, 



alkenylene. xviylene. a bivalent radical of an aliphatic. cycioaliphatic.
araliphatic or. aroma tic dicarboxylic acid, of dicarbamic acid-or of a
phosphorus-containing acid, or a bivalent silyl radical: R. ,vhen n is 3 is
a trivaient raaical of an aiiohatic, cvcloaliphat;c or aromatic
tricarboxylic acid, of an aromatic tricarbar:c acid or of a
phosphorus-containing acid. or a trivalent silyl radical: and R2 when n is
4 is a tetravdient radical of an aliohatic. cycloaliphatic or aromatic
tetracarboxylic acid. 3. Use according to Claim 2 of a light stabiliser of
the formula l)ll in which n is the number 1 or 2; R is hydrogen or methyl:
R. s hydrogen. C1-C.2 alkyl. allyl. benzvl. acetvi or acyloyl: and R2 when
n is 1 is 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 R2 when n is 2 is a radical of an
aliphatic dicarboxylic acid having 2-36 C atoms, of a cycloaliohatic or
aromartic dicarboxylic acid having 8-14 C atoms, or of an aliphatic.
cycloaliphatic or aromatic aicarbamic acid having 8-14 C atoms. 4. Use
according to Claim 1 of a light stabiliser of the formula !11) 



[err]             




