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Water Based «Concen Product Forms Of Light bilizers Made By A Hieterophase
Polymerization Technique

The instant inv-ention pertains to a concentrated aqueous polymer dispersion wit-h a particle
size of less thman 1000 nm containing organic light stabilizers, prepared by h eterophase
radical polymensrization of ethylenically unsaturated monomers in the presence of the light
stabilizers, whearein the weight ratio of light stabilizer to polymeric carrier is grea ter than 50
parts light stabilizer per 100 parts polymer carrier. Another aspect of the inveantion is a
process for thes preparation of such aqueous dispersions with high light stabiliz er content.
Aqueous dispexrsions prepared according to this process are useful ingrexdients for
adhesives, aqueeous emulsions of natural or synthetic rubbers, water based ink=s or water
based coating ceompositions, which are consequently also subjects of the invention .

Non-polar light stabilizers like organic UV-absorbers (UVA) or sterically hindereed amines
(HALS) are welll known additives and frequently used to protect coatings from de=gradation,
especially with respect to outdoor weathering. Paints or coatings for demanding apoplications
typically contain up to 5% by weight of organic light stabilizers, based on total bineder solids.
But uniike in sorlvent-based coatings, in modern water based coatings, many off the well-
established non—polar light stabllizers are difficult to incorporate due to insolubif ity and/or
incompatibility weith the aqueous coating or paint formulations. Depending on thme type of
coating or paint Formulation and the type of light stabifizers, it can be impossible to generate
a stable uniforrn mixture. In other cases it may occur that the initial homeogeneous
formulations showv instability upon storage leading to separation of the light stabilizears and/or
other componentss. Therefore, typical undesired phenomena, such as floating, sedinmnentation,
serum formation, gelation, etc may occur. Such phenomena caused by the incompaatibility of
the light stabilizesrs are detrimental, for example, for a coatings performance. Ac=cardingly
several attempts have been made to overcome the incompatibility problems naentioned
above.

Non-polar light steabilizers, such as UV-absorbers, have been chemically modified wwith polar
groups in order to enhance water solubility/compatibility and to provide the light siabilizers
molecules with selif-emulsifying properties in water. This approach has the disadvanttage that
the chemical modiification is usually complex, rather expensive, and the surfacctant-ike
behavior of polar amodified light stabilizers can cause environmental problems as wwrell as a
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lowesr performance due to washing out of the light sta biizers under humid conditions and
outdoor weathering.

Attermpts have also been made to incorporate the light stebilizers already into the binder
polyrmners at the stage of manufacture of the binder polymer, in order to achieve a uniform
distribution of the light stabilizers already in the binder r&aw material. However, this approach
is vesry inflexible, because it requires that the light s-tabilizers do not interfere with any
procexss stage during the manufacture of the binder polymer. The target amount of light
stabillizer is already fixed with the binder polymer and no degree of freedom is left to adjust or
enhance the light stabilizer level during or after formulaion of the paint. To cover a broader
range of coating formulations with different binders and \sarious types and/or amounts of light
stabil izers, an extended stock of light stabilizer-modifiect binder resins would be necessary.
This is usually very impractical for a paint producer.

Non-polar light stabilizers can be formulated to concenitrated stable aqueous emulsions or
dispewsion by the use of relatively high amounts of emuslsifiers or surfactants, typically with
more than 10-20% emulstiier or surfactant relative to a-<ctive UVA. Such concentrated light
stabilizer emulsions or dispersions can be used in diffearent aqueous formulations, but the
relative high amount of surfactants can impair water seansitivity or lack of adhesion to the
substrale of the final coating.

EP 0 942 037 discloses polymer dispersions containieg a polymer phase into which a
polymer stabilizer is incorporated. Incorporation of the stambilizer is caried out by swelling the
final emqueous polymer dispersion with an organic solvert in which the stabilizer has been
dissolwed. A polymerization step in presence of the ligght stabilizer is not involved. The
appro&ch is limited to certain light stabilizer/polymer cormbinations because not every light
stabilizer penetrates easily into a more or less swollen polwymer.

Recenttly EP 1 191 041 disclosed aqueous polymer dispearsions, which have been prepared
by radiical miniemuision polymerization of an ethylenically/ unsaturated maonomer in which a
dye, U™W-absorber or optical brightener is dissolved. The prolymerization is carried out in the
presen s of a non-ionic, surface active compound and arm amphiphilic polymer. The amount
of dye, UV-absorber or optical brightener ranges from 0.5 to 50% by weight based on the
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we ight of the final polymer matrix. The aquecus dispersions are useful as ingredients for
cossmetic applications.

As mentioned abave, the polymer dispersions disclosed in EP 1 191 041 porovide the desired
addiitive in a concentration of 0.5 to 50% by weight, based on the polyrer matrix. In other
wo rds the polymer, which does not contribute to the desired effect, is poresent in a by far
higsher amount than the additive. Exemplified are less than 20% UV-absorber based on the
mosnomer weight. Although this may be acceptable for cosmetic formulations, the
reqquirements for coatings, inks and plastic applications are different.

Fow instance the concentration of light stabilizer in the polymer matrix, ~which serves as a
carrier, should be as high as possible in order to add as little as posssible of undesired
menterial, which can adversely affect weathering properties, to the coa-ting, ink or plastic
cornposition.

it mas now been found that concentrated aqueous polymer dispersions wilkth a particle size of
Jes=s than 1000 nm can be prepared by heterophase radical polymerizat fon of ethylenically
unssaturated monomers in the presence of light stabllizers, wherein the weaight ratio between
light stabilizer and polymer carrier is greater than 50 parts of light stabilizzer to 100 parts of
the polymer carier.

Onee aspect of the invention is a concantrated aqueous polymer dispersiaen with an average
par-ticle size of less than 1000 nm comprising
a) a polymer carrier prepared by heterophase radical polymearization of at least
one ethylenically unsaturated monomer in the presence of
b) a non-polar organic light stabilizer

wherein the weight ratio of non-polar organic light stabilizer to polymer carier is greater than
50 gparts of light stabilizer per 100 parts of polymer carrier.

Optionally a non-ionic, cationic or anionic surfactant, preferably a non-ioric or cationic one
mayy be added.
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Preferably more than one etihylenically unsaturated monomer is usecd. When the
polymerization is carried out wih two or more monomers, at least one rmay carry two
unsaturated functionalities in order to provide a certain degree of crosslinkings. For example
the amount of the difunctional mOnomer may vary from 0.5 to 20 % by weightt based on the
total weight of the monomer mixtiare.

Preferred is a concentrated aqu eous polymer dispersion wherain the weighat ratio of non-
polar organic light stabilizer to poBymer carvier is equal or greater than 80 partss per 100 parts,
more preferred greater 100 parts per 100 parts and most preferred greater 120 parts per 100
parts.

in a specific embodiment of the irvention, the weight ratio of light stabilizer to gpolymer carrier
is from 120 parts of the light stembilizer per 100 parts of polymer carrier to 200 parts of the
light stabilizer to 100 parts of polywmer carrier.

Preferably the average particle si=ze is less than 500 nm, more praferably less #&han 250 nm.

Droplet (oiliwater emuision) as weel as particle (polymer dispersion) size can b e measured by
using dynamic light scatterings (DLS) technique (also known as phot-an corelation
spectroscopy (PSC) or quasi-classtic light scattering (QELS)). For this kind of rmeasurement a
NICOMP particle sizer (NICOMP Model 380, Particle Sizing System, Sant=x Barbara, CA,
USA) with a fixed scattering angke of 90° can be used for example. The meassurement leads
to the mean diameter Dyt (intenssity weighted).

The total solids content of the comncentrated aqueous polymer dispersion is for- example more
than 20%, for instance more thaan 30% and preferably more than 40% by waenight based on
the total weight of the aqueous «dispersion. In a particularly preferred emboclliment the total
solids content is more than 500% by weight based on the total weight o—F the aqueous
dispersion.

For example the non-polar orgaric light stabilizer is selected from the group consisting of a
hydroxyphenyl benzotriazol Uw/-absorber, a hydroxyphenyl triazine UYW-absorber, a
hydroxybenzophenone UV-absor-ber, an oxalic anilide UV-absorber and a stemrically hindered
amine light stabilizer or mixtures ®hereof.
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In a preferred embodiment the non-polar organic light stabilizer has a water solubility of less
than 1% preferably less then 0.1% and most preferaably of less than 0.01 % by weight at
room temperature and atmospheric pressure.

The right balance between solubility in water andd solubility in the monomer droplets
influences strongly the polymerization result. Therefore the polarity of the non-polar organic
light stabilizer can also be expressed in terms of log p-

The partition coefficient log p (octanol/water) is a widelly used parameter for example in rating
the environmental impact of chemical compounds. Bts calculation is described by W. M.
Meylan, P. H. Howard in J. Pharmaceutical Sciences 84, (1995), 83-92.

In the context of the present invention the non-polar organic light stabilizer has preferably a
log p value of more than log p =2.

For example the ethylenically unsaturated monomer iss selected from the group consisting of
styrene, substituted styrene, conjugated dienes, ac=rolein, vinyl acetate, vinylpyrrolidone,
vinylimidazole, maleic anhydride, (alkylacrylic acicdanhydrides, (alkyt)acrylic acid saltts,
(alkyl)acrylic esters, (alkyl)acrylonitriles, (alkyl)acrylamides, vinyl halides or vinylidene
halides.

For instance the ethylenically unsaturated mormamer is a compound of formula
CH,=C{Ro)}<(C=2)-Ry,, wherein Z is O or S; R, Is hydrogen or C4-Calkyl, Ry is NH,, O"(Meh),
glycidyl, unsubstituted C4-Cssalkoxy, C»Cinpalkoxy insterrupted by at least one N and/or O
atom, or hydroxy-substituted C;-Ciealkoxy, unsubstituted  C4-Cygalkylamino,  di(C,-
Ciealkyl)amino, hydroxy-substituted C+-Gsalkylanmino  or hydroxy-substituted  di(Cy-
Csalkylyamino, -0-CHz-CH-N(CHa) or -O-CH-CHzIN'H(CH:): An’;

An is a anion of a monovalent organic or inorganic ackd;

Me is a monovalent metal atom or the ammonium ion.

Examples for specific ethylenically unsaturatead monomers are styrene, iso-
butylmethacrylate, cyclohexyimethacrylate, hydroxyesthylimethacrylate, methyimethacrylate,
benzyimethacrylate, viny! toluene, n-butylacrylate2, tert-butylacrylate, methylacrylate,
ethylacrylate, propylacrylate, hexylacrylate or hydroxyeathylacrylate.
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A particular suitable monomer mixture is a mixture of hydroxyethylmethacrylate.
methylmethacrylate, cyclohexyimethacrylate, vimnyl toluene, methylmethacrylate, iso—
butylmethacryiate.

Examples of acids from which the anion An is dearived are C4-Crcarboxylic acids, organic=
sulfonic acids such as CF2SOsH or CHSO3H, mirseralic acids such as HCI, HBr or HI, oxos
acids such as HCIO,. or complex acids such as HPFgor HBF..

Examples for Re & C-Ciocalkoxy intemrupted by at Y east one O atom are of formula

Ry
e O . .
R 0 , wherein R, is Ci-Cosamlkyl, phenyl or phenyl substituted by Ci—
v

Cisalkyl, Ry is hydrogen or methyl and v is a numbeer from 1 to 50. These monomers are for
oxample derived from non ionic surfactants by acwrylation of the corresponding alkoxylated
alcohols or phenols. The repeating units may be derived from ethylene oxide, propylene
oxide or mixtures of both.

Further examples of suitable acrylate or methacrylat-e monomers are given below.

R, a
0 R
)YO\/\NL AN or )\ﬂ/ \/\N\R An", wherein An™
[:]

o) | R (o] ‘\

and R, have the meaning as defined above and R, i-s methyl or benzyl. An” is preferably CI,
Br " or '038-CHa.
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Furthesr acrylate monomers are )\ﬂ/ ~N '
o .
1 X iy
)\ﬂ/o\/\NH , )\n/o \/'\/Si(OMe)3 ,
o (0]

o 0
R
T 4 o—cn ° H -
N s N._/ SO, me*
o) 0

Exanmples for suitable monomers other than acrylates are N o . .
Y
N

// Gg/ N/O
éf”\"} O

Prefesrably R, is hydrogen or methyl, Ry is NH, gycidyl, unsuabstituted or with hydroxy
10 subsftitted Cs-Cialkoxy, unsubstituted C,-Calkylamino, di{C +1-Csalkyl)amino, hydroxy-
subsHtituted C1-Caalkylamino or hydroxy-substituted di(C4-Cealkyl)armino;and
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Z is omygen.
Acryliec acid esters and methacrylic acid esters are typicaally C:-Cisalkyl esters.

Prefemrved is a concentrated aqueous polymer dispersion wherein the ethylenically unsatur-
ated rnonomer Is selected from the group consisting of C-Cacrylates, Ci-Cismethacrylates,
acrylic acid, (meth)acrylic acid, styrene, vinyltoluerae, hydroxy-functional acrylates or
(meths )acrylates, acrylates or (meth)acrylates derivead from alkoxylated alcohols and
multifeunctional acrylates or (meth)acrylates or mixtures tiereof.

Particzularly useful methacrylates are iso-butyimethacrylaate, cyclohexylimethacrylate.

In a sspecific embodiment the concentrated aqueous polymer dispersion is prepared from a
mixtumre of at least two of the above monomers armd at least one monomer which is
bifunctional, so that a crosslinked polymer is obtained. “The amount of bifunctional monomer

is for -example from 0.5 to 20 weight-%, based on the we=ight of the sum of monomers.

Typicaal examples for bifunctional monomers are divin-yl-benzene, ethylenglycol diacrylate,
butyleanglycol diacrylate or disthyleneglycol diacrylate.

The rmonomers or monomer mixtures have preferably & low water solubility, which is below
5%, more preferred below 0.5% and most preferred belcmw 0.1% by weight.

Prefewrably in the concentrated aqueous polymer disper-sion the hydroxybenzophenone is of
formu lal

0O OH
SRt
Zv

the 2- hydroxyphenylbenzotriazole is of formula lia, Iib or- lie
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HO
Ry . /©f/N\ N |
R R, CH,CH,CO-T,
CA\ T ]
\N/ N\é {CH)—T—
(lic) ;
R,

L 2

5 the 2-hydroxy:phenyitriazine is of formula [l

—
(Y. Y.
l s

N. 2N
OH ()

1

and the oxaniMide is of formula (IV)

(IV) ; wherein
(L)F—O/ @7(%

in the compo:unds of the formula (J) v is an integer from 1 to =B and wis 1 or 2 and the
substituents =2 independently of one another are hydrogen, haalogen, hydroxyl or alkoxy

10
o 0

LR
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Faving 1 to 12 carbon atoms;

#n the compounds of the formula (lla),
BR, is hydrogen, alkyl having 1 to 24 carbon atoms, phenylalkyl having 110 4 carbon atoms in
-the alkyl moiety, cycloalkyl having 5 to 8 carbon atoms or a radical of the formuta

R,
+Cng+1-|n-Mm in which
Ry

R, and Rs independently of one another are alkyl having in each case 1 to 5 carbon atoms,
or R,, together with the radical C:Haw1m forms & cycloalkyl radical having 5 to 12 carbon
atoms,

mis 1 or 2, n is an integer from 2 to 20 and

M is a radical of the formula -COORg in which

R; is hydrogen, alkyl having 1 to 12 carbon atoms=s, alkoxyalkyl having in each case 1 to 20
carbon atoms in the alkyl moiety and in the alkoxy moiety or phenylalkyl having 1 to 4 carbon
gtoms in the alkyl moiety,

R, is hydrogen, halogen, alkyl having 1 to 18 camrbon atoms, and phenylalkyl having 1 to 4
carbon atoms in the aliyl molety, and

Rs is hydrogen, chiorine, alky! or alkaxy having in each case 1 to 4 carbon atoms or -COORq
in which R, is as defined above, at least one off the radicals Ry and R, being other than
tydrogen;

in the compounds of the formula (lib)
T is hydrogen or alky! having 1 to 6 carbon atoms,

T, is hydrogen, chlorine or alkyl or alkoxy having imn each case 1 to 4 carbon atoms,
nis 1or2and,
ifnis1,

T, is chiorine or a radical of the formula OT,or —N and,

SN—T—N"
tnis 2, T2 is a radical of the formula / AN or -O-Tg-0-;
T
6

in which
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Ta is hydrogen, alkyi which has 1 to 18 carbon atorms and is unsubstituted or substituted by 1
to 3 hydroxyl groups or by -OCOTS,, alkyl which hass 3t0 18 carbon atoms, is interrupted oncce
or several times by -O- or -NTe- and is unsubstit_ited or substituted by hydroxyl or -OCOT e,
cycloalkyl which has 5 to 12 carbon atoms and s unsubstituted or substituted by hydroxxyl
and/or alkyl having 1 to 4 carbon atoms, alkeny=l which has 2 to 18 carbon atoms and Is
unsﬁbstituted or substituted by hydroxyl, phenylalikyl having 1 to 4 carbon atoms in the allcy!

(0

moiety, or a radical of the formula -CH,CH(OH)-T= or ——'(_:'—'-CH CH, ’
2

T and T5 independently of one another are hyclirogen, alkyl having 1 to 18 carbon atonms,
alkyl which has 3 to 18 carbon atoms and is interrupted once or several times by -O- or

-NTg-, cycloalkyl having 5 to 12 carbon atoms, phenyl, phenyl which is substituted by al kyl
having 1 to 4 carbon atoms, alkenyl having 3 to 8 carbon atoms, phenylalkyl having 1 to 4
carbon atoms in the alkyl moiety or hydroxyalkyl Ehaving 2 to 4 carbon atoms,

T is hydrogen, alkyl having 1 to 18 carbon atorms, cycloalkyl having 5 to 12 carbon atorms,
alkenyl having 3 to 8 carbon atoms, phenyl, pheryl which is substituted by alkyl having 1 teo 4
carbon atoms, phenylalkyl having 1 to 4 carbon aatoms in the alkyl moiety,

T, is hydrogen, alkyl having 1 to 18 carbon atoms, phenyl which is unsubstituted or
substituted by hydroxyl, phenylalkyi having 1 teo 4 carbon atoms in the alkyl moiety, ©r -
CHOTs,

Ts is alkyl having 1 to 18 carbon atoms, alkeny! maving 3 to 8 carbon atoms, cycloalkyl hawsing
5 to 10 carbon atoms, phenyl, phenyl which IS substituted by alkyl having 1 to 4 carfbon
atoms, or phenylalkyl having 1 to 4 carbon atoms in the alkyl moiety,

T, is alkylene having 2 to 8 carbon atoms, alkenwylene having 4 to 8 carbon atoms, alkynyl=ene
having 4 carbon atoms, cyclohexylene, alkyleme which has 2 to 8 carbon atoms and is
interrupted once or several times by -O-, or a radical of the formuaa -
CH,CH(OH)CH,OT1,OCH,CH(OH)CH,- or -CH2—C(CHOH)-CHz,

Tyois alkylene which has 2 to 20 carbon atoms aand can be interrupted once or several tirmes
by -O-, or cyclohexylene,

T.4 is alkylene having 2 to 8 carbon atoms, alky/lene which has 2 to 18 carbon atoms aned is
interrupted once or several times by -O-, 13-cyclohexylene, 1,4-cyclohexylene, 4,3-
phenylene or 1,4-phenylens, or

T1 and Te, together with the two nitrogen atomss, area piperazine ring;




WO 2005/023878 PCT/EP2004/051980

10

15

20

25

30

-12-

in the compounds of formula (lic)
R’» is C,-Cyalkyl and k is @ number from1to 4,

in the compounds of the formula [(11)]

uis 1 or 2 and r is an integer from 1 to 3, the substituents

Y, independently of one another are hydrogen, hydroxwi, phenyl or halogen, halogenomethyl,
alkyl having 1 to 12 carbon atoms, alkosxy having 1 to 18 carbon atoms, alkoxy having 1to 18
carbon atoms which is substituted by a group —COO(C1-Cigalkyl);

fuis1,

Y. is alkyl having 1 to 18 carbon atoms, phenyl which is unsubstituted or substituted by
hydroxyl, halogen, alkyl or alkoxy having 1 to 18 carbon atoms;

alkyl which has 1 to 12 carbon atoms and is substituted by -COCH, -COO0Ys -CONH2, -
CONHYs, -CONYgY4s, -NH2, -NHYg, -NYsY1g, -NHCOYj;, -CN and/or -OCOY14;

alkyl which has 4 to 20 carbon atomss, is interrupted by one or more oxygen atoms and is
unsubstituted or substituted by hydroxyl or alkoxy having 1 to 12 carbon atoms, alkenyl
having 3 to 6 carbon atoms, glycidyl , cyclohexyl which is unsubstituted or substituted by
hydroxyl, alkyl having 1 to 4 carbon atoms and/or -OCOY1, phenylalkyl which has 1 to 5
carbon atoms in the alkyl moiety and is unsubstituted or substituted by hydroxyl, chiorine
and/or methyl, -COY42 or -SO2Y13, Or,

ifuis2,

Y, is alkylene having 2 to 16 carbon atoms, alkenylene having 4 to 12 carbon atoms,
xylylens, alkylene which has 3 to 20 carbon atoms, is interrupted by one or more -O- atoms
and/or is substituted by hydroxyl, —CHZCH(OH)CHTO-Y15-OCH2CH(OH)CH2, -CO-Y+-CO-, -
CO-NH-Y7-NH-CO- or +CH,)-CO2-Y 45-OCO-(CHz)m, in which

mis 1,20r3,

Y, is alkyl having 1 to 18 carbon atoms, alkenyl having 3 to 18 carbon atoms, alkyl which has
3 to 20 carbon atoms, is interrupted by one or more oxygen of sulfur atoms or -NT¢- and/or is
substituted by hydroxyl, alkyl which has 1 to 4 carbon atoms and is substituted by -
P(OXOY1s)2, -NYsYso or -OCOY7y andlor hydroxyl, alkenyl having 3 to 18 carbon atoms,
glycidyl, or phenylalkyl having 1 to 5 carbon atoms in the alkyl moisty,

Y, and Y independently of one anotter are alkyl having 1 to 12 carbon atoms, alkoxyalkyt
having 3 to 12 carbon atoms, dialkylaminoalkyl having 4 to 16 carbon atoms or cyclohexy!
having 5 to 12 carbon atoms, or Yo and Y together are alkylene, oxaalkylene or azaalkylene
having in each case 3 to 9 carbon atorms,
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Y., is alkyl having 1 to 18 carbon atosms, alkeny! having 2 to 18 carbon atoms or pheanyl,

Y2 is alkyl having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms, pheryi, alkoxy
having 1 to 12 carbon atoms, phienoxy, alkylamino having 1 to 12 carhon atoms or
phenylamino, :
Y1s is alkyl having 1 to 18 carbon atoms, phenyi or alkylphenyl having 1 to 8 carbo n atoms in
the alkyl radical,

Y. is alkyl having 1 to 12 carbon atoms or phenyl,

Y5 is alkylene having 2 to 10 carbon atoms, phenylene or a group -phenylene-M-phenylene-
in which M is -O-, -S-, -80O2-, -CH2- ©F -G(CHa),

Y. is alkylene, oxaalkylene or thi@alkylene having in each case 2 to 10 cartoon atoms,
phenylene or alkenylene having 2 to 6 carbon atoms,

Yy is alkylene having 2 to 10 carbon atoms, phenyiens or alkyiphenylene havi ng 1to 11
carbon atoms in the alkyl moiety, and

Y3 is alkylene having 2 to 10 carbon atoms or alkylene which has 4 to 20 carbon atoms and
is interrupted once or several times by oxygen;

in the compounds of the formula (IV) x Is an integer from 1 to 3 and the subostituents L
independently of one another are hydrogen, alkyl, alkoxy or alkyithio having in eacchcase 1to
22 carban atoms, phenoxy or phenyitthio.

C+-Cysalkyl may be linear or branched. Examples of alkyl having up to 18 carbor atoms are
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-ethylbutyl, n-pentyl,
isopentyl, 1-methyipentyl, 1,3-dimethylbutyl, n-hexyi, 1-methylhexyl, n-heptyl , isoheptyi,
1,1,3,3-tetramethylbutyl, 1-methylheptyl, 3-methytheptyl, n-octyl, 2-ethylhexyl, 1,1 ,3-trimethyl-
hexyl, 1,1,3,3-tetramethyipentyl, nonyl, decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5-
hexamethylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecy! and octemdecyl.

In the compounds of the formula (ila) R4 can be hydrogen or alkyl having 1 to 24 carbon
atoms, such as methyl, ethyl, propyl, butyl, hexyl, octyl, nonyi, dodecyl, tetradecyl,
hexadecyl, octadecyl, nonadecyl and eicosyl and also comresponding branchead isomers.
Furthermore, in addition to phenyBalkyl having 1 to 4 carbon atoms in the alky® moiety, for
example benzyl, R, can also be cydloalky! having 5 to 8 carbon atoms, %or example
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R
cyclopentyl, cyclohexyl and cycloocty’], or a radical of the formula "E'CnHmm‘Mm in
5
which R, and Rs independently of crue another are alkyl having in each case 1 to 5 carbon
atoms, in particular methyl, or Rs, together with the CoHamt.m radical, forms a cycloalkyl
radical having 5 to 12 carbon atoms, for example cyclohexyl, cyclooctyl and cyclodecyl. M is
a radical of the formula -COOR in wheich Rg is not only hydrogen but also alkyl having 1to0 12
carbon atoms or alkoxyalkyl having 1 to 20 carbon atoms in each of the alkyl and alkoxy
moieties. Suitable alkyl radicals Re are those enumerated for Ry. Examples of suitable
alkoxyalkyl groups are -C,H,0C-Hs, ~CHOCsH17 and -C/HgOC4Hy. As phenylatky! having 1
to 4 carbon atoms, Rs is, for example , benzyl, cumyi, a-methylbenzyl or phenyibutyl.

In addition to hydrogen and halogen, for example chlorine and bromine, R, can also be alkyl
having 1 to 18 carbon atoms. Examples of such alkyl radicals are indicated in the definitions
of R4. R, can also be phenylalky! hawing 1 to 4 carbon atoms in the alkyl moiety, for example
benzyl, a-methylbenzyl and cumyl.

Halogen as a substituent means in all cases fiuorine, chlorine, bromine of jodine, preferably
chlorine or bromine and more preferaably chlorine.

At least one of the radicals R and Rz must be other than hydrogen.

In addition to hydrogen or chlorine, Rs is also alkyl or alkoxy having in each case 1to 4
carbon atoms, for example methyl, bustyl, methoxy and ethoxy, and also ~COORs.

In the compounds of the formula (IIb) T is hydrogen or alkyl having 1 to 6 carbon atoms, such
as methyl and butyl, T is not only hydrogen or chlorine, but also alkyl or alkoxy having in
each case 1 to 4 carbon atoms, for example methy!, methoxy and butoxy, and, if n is1, Tois
chlorine or a radical of the formula -OT; or -NT,Ts. T, is here hydrogen or alkyl having 1to 18
carbon atoms (cf. the definition of Ri). These alkyl radicals can be substituted by 1 to 3
hydroxyl groups or by a radical -OCOTg. Furthermore, T can be alkyl having 3 to 18 carbon
atoms (cf. the definition of R() which is interrupted once or several times by -0- or -NTg and
is unsubstituted or substituted by Inydroxyl or -OCOTs. Examples of T; as cycloalkyl are
cyclopentyl, cyclohexyl or cyclooctyll. Ts can also be alkenyl having 2 to 18 carbon atoms.
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Suitable alkenyl radicals are derived from the alky! radicals enumerated in the Clefinitions of
R,. These alkenyi radicals can be substituted by hydroxyl. Examples of Tz as pheenylalkyl are
benzyl, phenylethyl, cumyl, a-methylbenzyl or benzyl. Ts can also be a radical off the formula

(o]

CHCHOH)Tror  __~_ &y——ch,

H,

Like T3, Ts and Ts can, independently of one another, be not only hydrogen Hut also alkyl
having 1 to 18 carbon atomns or alkyl which has 3 to 18 carbon atoms and is intearrupted once
or several times by -O-or -NTe-. T and Ts can also be cycloalkyl having 5 —to 12 carbon
atoms, for example cyclopentyl, cyclohexyl and cyclooctyl. Examples of Ty and T;as alkenyl
groups can be found in the ilustrations of Ts. Examples of T, and Ts as phenylaalkyl having 1
to 4 carbon atoms in the alkyl moiety are benzyl or phenylbutyl. Finally, these2 substituents
can also be hydroxyalkyl having 1 to 3 carbon atoms.

SN—TNT
If nis 2, T2 is a divalent radical of the formula / ° N or -O-Ty-O-.
Te Te

In addition to hydrogen, T (See above also) is alkyl, cycloalkyi, alkenyl, aryl or phenylalkyl;
examples of such radicals have already been given above.

In addition to hydrogen and the phenylalkyl radicals and long-chain atkyl radiceals mentioned
above, T7 can be phenyl ©r hydroxyphenyl and also -CH,OT; in which Ts can be one of the
alkyt, alkenyl, cycloalkyl, aaryl or phenylalkyl radicals enumerated.

The divalent radical T can be alkylene having 2 {o 8 carbon atoms, and such radicals can
also be branched. This also applies to the alkenylene and alkynylene radicals ~Ts. As well as
cyclohexylene, To can also be a radical of the formula -
CH,CH(OH)CH;OT,,0CH ;CH(OH)CH- or -CHz-C(CH,OH)-CHo-.

T is a divalent radical and, in addition to cydahexylene, is also alkylene whicch has 2 to 20
carbon atoms and which can be interrupted once or several times by -O-. Suiktable alkylena
radicals are derived from the alkyl radicals mentioned in the definitions of Ry.
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Ty is also an alkylene radical. It contains 2 to 8 - carbon atoms or, if it is interrupted once or
several times by -O-, 4 to 10 carbon atoms. Ty Is- also 1,3-cyclohexylene, 1,4-cyciohexylene,
1,3-phenylene or 1 A-phenylene.

Together with the two nitrogen atoms, Ts and Tyo =can also be a piperazine ring.
Examples of alkyl, atkoxy, phenylalkyl, alkylere, alkenylene, alkoxyalkyl and cycloalkyl
radicals and also alkylithio, oxaalkylene or azo=alkylene radicals in the compounds of the

formulae (1), (iia), (11b), (lic), (i) and IV) can be deeduced from the above statements.

Within the benzotriazole UV-absorbers those according to formula lla are in general

‘preferred.

The UV absorbers of the formulae (1), (ila), (I1b), (lic), (IN) and (IV) are known per se and are
described, together with their preparation in, for example, WO 96/28431, EP-A-323 408, EP-
A-57 160, US 5 736 597 (EP-A-434 608), US-A =1 619 956, DE-A 31 35 810 and GB-A 1 336
391. Preferred meanings of substituents and ind&vidual compounds can be deduced from the
documents mentioned.

in anather embodiment the UV-absorbers of tlhe class of hydroxyphenyl triazines aere of
formula (Illa)

0 Ry
Raoe
OH
(ina)
Raoe Nl =N Rao1
P
N
RSM R'302 R'301 RSOS n
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inwhichnis1or2;

Ry Raor R and R, independently of one another, are H, OH, C,C alky; C,-
C.alkeny!; C,-C,,alkoxy; C,-C, alkenoxy; halogen; trifluoromethyl; C,-C“phenylalkyl; pPohenyl;
phenyt which is substituted by C,-C aliyl, C,-C,zalkoxy or halogen; phenoxy; or pIenoxy
which is substituted by C,-C_alkyl, C ,-C,qalkoxy or halogen;

Ry, ad R,,,, independently of one another, are H, C,-C alkyl; OR'y;; C,Calkermyl; G-
C zalkenoxy; halogen; trifiuoromethyl; C,-C“phenylalkyl; phenyl; phenyl which is subsstiuted
by C,-C,,alkyl, C,-C,alkoxy or halogen; phenoxy, or phenoxy which is substituted by C.-
C qalkyl, C,-C qalkoxy or halogen;

R, is hydrogen, C,-C,alkyl, Cs-Cﬂcydoa!kyl or C,—Cﬁphenylalkyl;

R, in the case where n = 1, and R, independently of one another, are hydrogerm or C -
Cmalkyl; or are C1-C12alkyl which is substituted by OH, C1—C1ealkoxy, allyloxy, halcgen, -
COOH, -COOR,_,, -CONH,, -CONHR ., -CON(R, )R;,,), -NH,, -NHR,_ ., NR, HER ), -

310

NHCOR,, . -CN, -OCOR,,,, phenoxy and/or phenoxy which is substituted by CCalby, G-
C,,alkoxy or halogen; or R, is Cs-Cmalkyl which is interrupted by -O- and nmay be
substituted by OH; or R, is C,-Calicenyl; glycidwi; 05-012cycloalky| which is substitumted by
OH, C,-C,alkyl or -OCOR,,,; C-C, ,Phenylalkyl which is unsubstituted or substituted By OH,
Cior CH,; -CO-R,, or -SO,R..

R,y in the case where n = 2, i8 G,-C alkvlene, C;C,zalkenylene, xylylene, Cs-cmal kylene
which is interupted by O and/or substituted by OH, or is a group of the forevula -
CHch(OH)CHzo-Rm-OCH2CH(OH)CHz-, -CO-R,,-CO-, -CO-NH-R_,,-NH-CO-or ( CH,) -
COO—Rm-OOC-(CHZ)m-, in which m is a number in the range from 1 to 3, or is

co—0—C .
H2 !
HO OH

Ry 18 C,-C,calkyl; Cz-cwalkenyl; hydroxyethyl; Gs-Csoalkyl which is interrupted by (O, NH,
NR,,, or S andlor is substituted by OH; C,-C,alkyl which is substituted by -PO)OR=,,,),. -
N(R, IR,,,) or -OCOR,,, and/or OH; glycidyl; C_-C,,cycloalkyt; phenyl; C,-C, alkylpheanyl or
CT-Cﬁphenylalkyl;

Rye and R, independently of one ancther, are C,-Calkyl; GG, alkoxyaliwwi C,-
deialkylaminoalkyl or Cs-Cmcycloal ky, or R, and R, together are C,-C,alkylerme or -
oxaalkylene or -azaalkylene;

R, 5 C.-C qalkyl; C,-C, alkenyl or phenyl; 02-012hydroxyalkyl; cyclohexyl; or is C -C=_alkyl
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which is interrupted by -O- and may be substituted bsy OH;

R,, is C,-Calky; C,-C, alkenyl; phenyl; C.-C,galkoxy; C,-C, alkenyloxy; C,-Calkoxy
which is interrupted by O, NH, NR, or & and/omr substituted by OH; cyclohexyloxy; C-
C,akylphenoxy; C,-C"phenylalkoxy; phenoxy; C, -Cmalkylamino; phenylamino; tolylamino
or naphthylamino;

R,,i5C,-C ,,alkyl; phenyl; naphthyl or C.-C, 4alky\pl":enyl;

R, isC,-C 1,81k, methylphenyl or phenyl;

R,,is C,-C  alkylene; C,-C,alkylens which is interrupted by O, phenylene or a -phenylens-
X-phenylene- group, in which X is -O-, -8-, SO, -CH,- or -C(CH,),~

Ry s C,-C qalkylene, Cz—cwoxaalkylene, Cz—-CmthiaaIkylene, C,-C,.arylene or C,-

C,alkenylene;
CH,
R,, is C,-C,alkylene, phenylene, tolylene, diphen ylenemethane or a CH,-
H,C CH,
group; and

R,,is cC , alkylene or C Q-Cmalkylene which is inteamupted by O.
Halogen is in all cases fluorine, chiorine, bromine or~ icdine.

Examples of alkyl are methyl, ethyl, propyl, isopropy=1, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-
ethylbutyl, n-pentyl, isopentyl, 1-methylpenty), 1,3-edlimethylbutyl, n-hexyl, 1-methylhexyl, n-
heptyl, isoheptyl, 1,1,3,3-tetramethylbutyl, 1-methy=lheptyl, 3-methylheptyl, n-octyl, 2-ethyi-
hexyl, 1,1,3-trimethylhexyl, 1,1,3,3-tetramethyipentyl, nonyl, decyl, undecyl, 1-methylundecyl,
dodecy!.

Examples of alkoxy having up to 12 carbon atoms amre methoxy, ethoxy, propoxy, iSopropoxy,
butoxy, isobutoxy, pentoxy, isopentoxy, hexoxy, hep--toxy, octoxy, decyloxy, dodecyloxy.

Examples of alkenoxy are propenyloxy, butenyloxy, goentenyloxy and hexenyloxy.

Examples of Cs-Cizcycloalkyl are cyciopentyl, cycioshexyl, cycloheptyl, cyclooctyl and cyclo-
dodecyl. Cs-CsCycloalkyl, especially cyclohexyl, is pr-eferred.
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C1-C.Alkyl-substituted CeCicycloalkyl is for example mesthylcyclohexyl of dimethyl-
cyclohexyl.

OH- andlor C-Cyalkyl-substituted phenyl is for example ranethylphenyl, dimethylphenyl,
trimethylphenyl, teert-butyiphenyl or 3,5-di-tert-buty|-4-hydroxyphenyl.

Alkoxy-substituteed phenyl is for example methoxyphenyl dirmethoxyphenyl or trimethoxy-
phenyl.

Examples of C~Cgphenylalkyl are benzyl and phenylethyl.

C-CsPhenylalkyt which is substituted on the phenyl radical by -OH andfor by alkyl having up
to 10 carbon atoms is for example methylbenzyt, dimethywribenzyl, trimethylbenzyl, tert-
butytbenzyl or 3,5 -di-tert-butyl-4-hydroxybenzyl.

Examples of alkkexnyt are aliyl, 2-methallyl, butenyl, pentenyl &and hexenyl. Aliyt Is preferred.
The carbon atom in position 1 is preferably saturated.

Examples of alkcylene are methylene, ethylene, propylene, trimethylene, tetramethylene,
pentamethylene, 2,2-dimethyitrimethylene, hexamethylene, &rimethylhexamethylene, octa-
methylene and deacamethylene.

Examples of alkke nylene are butenylene, pentenylene and hexeznylene.
CeCr2 arylene is preferably phenylene.

Alkyl intemrupted by O is for example -CH,-CHz-O-CHx-CHj, -€CHz-CH»O-CHs- or -CH-CHx
O-CHz-CH-CH,-®0-CHCHs-. It is preferably derived from poolyethiens glycol. A general
description is -((CCHz)a-O)-H/CHs, wherein a is a number from 1 to 6 and b is a number from
2 to 10.

C»Cio oxaalkyle ne and CrCothiaalkylene can be deducecd from the above mentioned
alkylene groups Edy substituting one or more carbon atoms by~ an oxygen atom or & sulphur
atom.
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Specific examples of 2-hydroxybenzophenoness are for example the 4-hydroxy, 4-methoxy, 4-
octyloxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy and 2'-hydroxy-4,4‘-dimethoxy derivatives.

Specific examples of 2-(2'-hydroxyphenyl)benzotriazoles are for example 2-(2'-hydroxy-5'-
methylphenyl)-benzotriazole, 2-(3'.5'-di-tert-bmyl-Z'—hydroxypheny|)benzotriazole, 2-(5'-tart-
butyl-2'-hydr0xyphenyl)benzotriazole, 2-(2'- hydroxy-5'-(1,1 ,3,3-tetramethylbutyl)phenyl)ban-
zotriazole, 2-(3‘,5‘-di-tert-butyl-2'-hydroxyphenyl)-s-chloro-benzotiazole, 2-(3-tert-butyl- 2' -
hydroxy-5'-methylphenyl)-5—ch|om-benzotria7_':ole, 2-(3‘-sec—butylé'-ten-but)ﬂ-Z'-hydmxyphe-
nyl)benzotriazole, 2-(2'-hydroxy-4'—octyloxyphenyl)benzotriazole, 2-(3,5-di-ert-amyl-2"-hy-
droxyphenyl)benzotriazole, 2-(3‘,5'-bis-(a,a—dimeﬂwylbenzy!)-Z'-hydroxyphenyl)benzotriazole,
2-(3'-tert—butyl—2'-hydroxy-5'-(2-octy|oxycarbo nylethyl)phenyl)-s—chlorobenzotriazole, 2-(3"-
tert-buty|-5‘-[2-(2-ethylhexyloxy)-carbonylethyl]-Z'-hydroxyphenyl)-s-chloro-benzotriazole, 2-
(3'-tert-butyl-2'—hydroxy-5’—(2-methoxycarbonylethyl)phenyl)-s-chloro-benzoh'iazole, 2-(3'-tert-
butyl-2'-hydroxy—5'-(2-methoxycarbonylethyl)phenyl)benzotriazole, 2-(3"tert-butyi-2'-hydroxy-
5'-(2-octyloxycarbonyleﬂ1y|)phenyl)benzotn'azole, 2-(3'-tert-buty|-5'-[2-(2-ethylhexyloxy)car-
bonylethyl]-Z'-hydroxyphenyl)benzotriazole, 2-(3'-dodecyl-2‘-hydroxy-5'-methylphenyl)benzo-
triazole, 2-(3‘-tert-butyl-2'—hydroxy-5'-(2-isoocty|oxycarbonylethyl)phenylbenzotriazole, 2,2'-
methylene-bis[4~(1,1 ,3,3-tetramethyibutyl)-G—benzotriazole—z-ylphenol]; the transesterification
product of 2-[3'-tert-buty|-5'-(2-methoxycarbonylethyl)-2‘-hydroxypheny|]—2H-benzotriazo!e

with polyethylene glycol 300; [R—cnzcnz—coo—cnzcnﬂz where R = 3'{ert-butyl-4"-

hydroxy-5'-2H—benzotriazol-z-ylphenyl , 2-[2'-Bhydroxy-3'(«,o-dimethyl benzyi)-5'-(1,1,3,3-tetra-
methylbutyl)-phenyi]benzotriazole; 2-[2*-hwydroxy-3'~(1,1 3,3-tetramethylbutyl)-5'-(c,,o-dime-
thylbenzyl)-phenyi]benzotriazole.

Specific examples of 2-(2-hydroxyphenyt 3-1,3,5-triazines are for example 2,4,6-tris(2-
hydroxy-4-octyloxyphenyi)-1 ,3,5-triazine, :’2{2-hydroxy-4-octyloxyphenyl)4,6-bis(2,4-dim-
thylphenyl)-1,3,5-triazine, 2-(2,4-dihydroxypMenyl)-4,6-bis(2,4-dimethy|phenyl)-1 .3,5-triazing,
2,4-bis(2-hydroxy-4-propyloxyphenyl)-G-(2,4--dimethylphenyl)-1 3,5-trtazine, 2-(2-hydroxy-4-
octyloxyphenyl)-4,6-bis(4-mathylphenyl)-1,3,5triaﬂne, 2-(2-hydroxy-4-dodecyloxyphenyl)-
4 6-bis(2,4-dimethyiphenyt)-1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2 4-
dimethyiphenyl)-1,3,5-triazine, 2-[2-hydrc:xy-4-(2-hydmxy-s-butyloxy-pmpoxy)phenyl]-4,6-
bis(2,4-dimethyl)-1,3,5-{riazine, 2-[2—hydrox:y-4~(2—hydmxy-3-octyloxy-propyloxy)phenyl].4,s-
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bis(2 4-dimethyl)-1,3 5-triazine, 2—[4—(dodecyloxyltridecyloxy-z-hydroxypropoxy)-Z-hydr‘oxy-
phenyi]-4,6-bis(2,4-dimemylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4—(2-hydmxy—3-dodecyloxy-
propoxy)phenyl]—4,6—bis(2,4-dimethylphenyl)-1,3,5—tﬁazine, 2—(2-hydmxy-4—hexyloxy)phenyl—
4,6-diphenyl-1,3,5-riazine, 2-(2-hydroxy-4-methoxyphenyl)-4,6-diphenyl-1,3,5-tﬁazine, 2,46-
5 tris[2-hydroxy-4-(3-bumxy-2-hydmxy-propoxy)phenyl]-1,3.5-tﬁazine, 2-(2-hydroxyphenwi)4-
(4-methoxyphenyl)-6-phenyl-1,3.5-’tﬁazine, 2—{2-hydmxy-4—[3-(2-ethylhexyl—1 -oxy)-2-hydmroxy-
pmpyloxy]phenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine and 2+(2-hydroxy-4-(2-ethyl-
hexy!)oxy)phenyl—4,6-di(4-phenyl)phenyl-1 ,3,5-triazine.

10 For instance the hydroxyphenyl-triazine UV-absorbers are of formulae:

O(CH,),CH,

O(CH,),CH,

OH NN
‘ Z
N
HO O(CH

H,C(CH,),0 2):CH,

15

0G,

OH
OH NN ; G1= CH(CH3)-COO-C2Hs,

G,0 HO oG,
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CH,
OH

AT O

0—CyH,;
o J\‘( Isomix

o

OH

OO

R

OH

N7 N

Ra._
0
l ~
N .
R3
~o HO o2 )
= am mixture of

a) R1 = R2 = CH(CHs-COO-CsHy7, R38= R4 =H;
b) R1 = R2 = R3 = CH(CH;)-COO-CgH14;, R4 =H;
¢) R1 = R2 = R3 = R4 = CH(CH3}-COO-CsHir,
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OH

Hy
H,C
H,C N] SN OH
Z
N
H
HC OCH; CH—CH,0——(CH,),,,,,-CH,
5
Hs
H,C

He NN OH

‘ P
N
o
H,C OCHz CHCH,0-CH;~CH-n-CH,
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’\(\/\cus
CH,
OH
NZN

~ |
@ e
CH -0 0-CH,

The hydroxypheny! triazine UV-abesorbers are known and partially items of commerce. Whey
can bae prepared according to the @bove documents.

Specific examples for oxamides are for example 4,4'-dioctyloxyoxanilide, 22'-
diethoxyoxanilide, 2 ,2'-dioctyloxy-5, 5.didtert-butoxanilide,  2,2'-didedecyloxy-5, 5-di ~tert-
butoxanilide, 2-ethoxy-2-ethyloxaaniide, N ,N"-bis(3-dimethylaminopropyt)oxamide, 2-ettoxy-
5-tert-butyl-2-ethoxanilide and &ts mixture with 2-ethoxy-2'-ethyl-5,4'-di-tert- butoxarailide,
mixtures of o- and p-methoxy-d isubstituted oxanllides and mixtures of o- and p-ethoxy-
disubstituted oxanilides.

The above mentioned UV-absorteers are largely items of commerce and for example kmown
as Tinuvin® 108, 171, 326, 327, 328, 350, 360, 384, 400, 405, 411 or Chimassorb® 81 from
Ciba Specialty Chemicals or Cyasorb® 1164 from Cytech Inc.

In many cases it may be of advantage to use a combination of UV-absorbers from diffferent
classes, such as for example a benzophenone UV-absorber with a benzotriazoles UV-
absorber or a hydroxyphenyliriazine UV-absorber with a benzotriazole UV-absorber. I such
a combination is used, the weight ratio between both UV-absorbers is for example from 1:5
to 5:1, for instanc from 1:3 to 3:1, particularly 1:1.5to 1.51.

The sterically hindered amine comtains at least one radical of the formula
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RCH, CH,

- in which R is hydrogen or methyl.

RCH,” cH, R

The sterically hindered amine= light stabilizer useful in the instant invention is preeferably a
compound of formulae (A-1) tow (A-10) or of formulae (B-1) to (B-10);

(0-1) a compound of the formuala (A-1)

HC ~ CH,
9 (A1)
E—N — E,
H,C CH, my
in which
E, is hydrogen, Ci-Csalkyl, O~, -OH, -CH,CN, C-C1galkoxy, Cs-Ciocycloalkoxy, Ca—Cgalkenyi,

CrCgphenylalkyl unsubstituted or substituted on the phenyl by 1, 2 or 3 Ci~-C.alkyl; or
C;-Cgacyl,

myis1,2o0r4,

if mq is 1, Ez is C-Casalkyl,

if my is 2, Ez is C4-Cyalkylenee or a group of the formula (a-1)

—C—E, OH (a-))

wherein E; is C1-Cqoalkyl or C.-Cyealkenyl, Es is C-Croalkylene, and

Es and Eg independently of one ancther are C;-Csalkyl, cyclohexyl osr
methyicyclohexyl, and

if my is 4, Ez is C4-Croalkanetetrayl;

(0-2) a compound of the forrmula (A-2)
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(‘IH (|:H cl:H2 (A-2)
E, E E,

Hzcl:
E7
in which
two of the radicals E; are ~CO0-(Cs-Cxpalkyl), and
two of the radicals E7 are a group of the formuta (a-1l)
HC CH,
5 o0 N—E, (a-)
H,C CH,

with Eg having one of the meanings of Eq;

(0a-3) a compound of the forrnula (A-3)

Eyo 1
(A-3)

el 1
® 0 C—0
HSCQCHS
HC T CH,
E12
10 in which
E, and E together form C>—Ci.alkylene,
E.4 Is hydrogen or a group -Z-CO0-Zs,
Z4 is C-Cusalkylene, and
Z»is C+-Cyualkyl, and
15  E;; has one of the meanings of E;

(a~4) a compound of the foramula (A-4)

HC CHy E, e, HC_ CH
N—E,,

0o 3
i t_q
E,;—N N—E,; —C—N

HC cCH, H,C CH,

(A-4)

wherein
20 the radicals Eq; independently of one another have one of the meanings of E,,
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the radicals E+ independe ntly of one another are hydrogen or C.-Croalkyl, and
Eqs is G-Copalkylene or Ca-Cioalkylidene;

(-5) a compound of the farmula (A-5)

HyC  CH,
o N
5 NS—N" N N— Eq (A—5)
H,C_ CH, N \H\ )
N
( H,C GCH
ExN N N—K :
o)
H,C CH,
wherein

the radicals E1s independently of one another have one of the meanings of E4;

(0-6) a compound of the formula (A-6)

E,, O H,C CH,
10 N,Q . (AB)
0 HC CH,
in which

E,7 is C1-Caalkyl, and
E4; has one of the meanings ofEy;

15  (a-7) a compound of the formula (A-T)

Q
EiD bl
\N/U\N/E (A_.?)

XK

in which
E1, Ex and E» independently of one another are a group of the formula (a-11}
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HC CH,

——CH;—?H———CH;——NH N—E,, (a-lln)

OH
HC CHy

wherein Ex, has one of the meanings of E;;

(0-8) a compound of the fo Tmula (A-8)
o e o

I

c—o N—Ey

o / HGC CHs
5 Eﬁ@' CH"“C\ M, cH, (A-8)

—o0 N—Ey

o0

HC  CHy

wherein
the radicals Ey; independe ntly of one another have one of the meanings of E4,
and Ea is hydrogen, C-C4 zalkyl or C4-Crzalkoxy;

10  (0-9)a compound of the fosrmula (A-9)

—

N
Ez—N N-—T"Ex (A-9)
H,C CH, m,
wherein
meis1,2o0r3,

Ex has one of the meanings of E4, and

15 whenmis 1, Ex is a group ——CHZCHZ—NHD .

when m,, is 2, Ex is Co-Cxoalkylene, and
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when m; is 3, Eqxisa group of the formula (a-1V)

(@1v)

wherein the rexdicals Ez; independently of one another are C»-Czalkylene, and
the radicals E_ 2 independently of one another are C-Croalkyl or Cs-Ciocycloalkyl;

(¢-10) a compound of the formula (A-10)

o .
HC o, Il Il HC CH
3 3 TH TH G, CHs
Ep—N N—E,—N N—E, (A-10)
HC CHy HC  CH,
wherein

the radicals E » independently of one another have ane of the meanings of E4, and
10 Egis Co-Cxanlkylene, Cs-Creycloalkylene, C:-Caalkylenedi(Cs-CC1cycloalkylene), phenylene or
phenylenedi{(C:-Caalkylene),

(8-1) a compound of the formula (B-1)

__—N—RE-N{ ﬁj— (B-1)
- -~

T"—Rzm

r
{

b,

15  in which
Rz, Rzos, FRas and Rys independently of one ancther are hydrogen, Ci-Cialkyl,
Cs-Ciocycloallkyl, C-C-alkyl-substituted Cs-Cracycloalkyl, phenzyl, pheny! which is substituted
by -OH and/or C+-Cyoalkyl; Cr-Cephenylalkyl, Cr-Cophenylalky~] which is substituted on the
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phenyl radical by -OH and/or C,-Cyealkyl; or a group of the formula (b-})

H,C CH,
N—Ry5 {-)
HC  CH,

R is C2-C ealkylene, Cs-Crcycloatkylene or C1—C,.a|kylenedi(Bs-Cycyoloalkylene),
or
5 the radicals Ram, Re and Rog, together with the nitrogen atoms to which they are
bonded, perform a 5- to 10-membered heterocyclic ring, or
Rz and Raos, together with the nitrogen atom to which they are bonded, form a 5-
to 10-membmered heterocyclic ring,
Roe is hwdrogen, Ci-Cesalkyl, O, -OH, -CH.CN, Ci-Cyalkoxy, Cs-Cizcyct oalkoxy,
10 CsCsalkenyl, Cr-Cophenylalkyl unsubstituted or substituted on the phenyl by 1, 2or 3
C+Caalkyl; er Cs-Csacyl, and
b4 is a number from 2 to 50,
with the prosviso that at least one of the radicals R, Roos, Raos and R Is @ group
of the formuala (b-I);
15
(B-2) a com pound of the formula (B-2)
X; Jl/N I Rgs—N—Rs— ——(/N N
N

NY ’L”’ NéLN J\N Ran

X | |
. . )\\N/Kx‘ S L X,

wherein
20 Raxy and Rz independently of one another are hydrogen or C1-C2atkyl,
Roos, Raes @md R0 independantly of one another are C2-Cycalkylene, and
X4, X2, Xa, Xs, Xs, Xs, X7 and Xs independently of one another are a group of the= formula
(o),
HC_ CH,

‘—‘T N—Rys -1
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in ‘which Ras2 is hydrogen, C;-Crzalkyl, Cs-CrzCycloals kyl, Cy-Caalkyl-substituted
Ce-~Ciocycloalkyl, phenyl, -OH- and/or C-Croalkyl-sumbstituted phenyl, CrCqphenylatiyl,
C»-Csphenylalkyl which is substituted on the phenwy! radical by -OH and/or C;-Cyalkyl; ora
group of the formula (b-1) as defined above, and

5 Ry has one of the meanings of Rze;

(B--3) a compound of the formula (B-3)

— Tm A
| ______?|___o___ -
Tm (8-3)
H,C CH,
H,C T CH,
R216

- —b,

ir which

10 FR2g is Ci-Cralkyl, Cs-Cicycloalkyl, C-Csalky1-substituted Cs-Ciocycloalkyl, pherayl or
C+-Coalkyl-substituted phenyl,

Rz is Cs-Ciealkylene,

Ry has one of the meanings of Ry, and

be is a number from 2 to 50;

15

(IB-4) a compound of the formula (B-4)

R Raa
P WL T W I
I
o T o) Rew o 'il e} Rezs
R217 T221
Rz
H,C CH,
H,C T CH,

L Ra1a by
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in which

Rg7 and Rz independently of one another are a direct bond or a -N()Qg)-CO-Xm-CO-N(Xn)—
group, where Xp and X independently of one anather are hydrogen, C4-Cgaliyl,
Cs-Cizcycloalkyl, phenyl, C;-Cgphenylalkyl or a group ©fthe formula (b-1),

Xyo is a direct bond or C,-C.alkylene,

R,+s has one of the meanings of Rags,

Rps, Rizo, Rozs and Rz independently of one ancther are hydrogen, C:-Capalkyl,
Cs-Cocycloalkyl or phenyl,

Rz is hydrogen, Ci-Cxalkyl, Ce-Cizcycloalkyl, pherayl, Cr-Cqophenylalkyl or a group of the
formula (b-1), and

b, is 2 number from 1 to 50;

(3-5) a compound of the formula (B-5)

q ﬁ 0 0 ]
——C—Ra—ciH——Rar—-clH—Ra‘c—o—RzT-( X >—Rao——
o o

0:? (I;.:'O

0
HyC CH, H,c>6j<cn-ls
He” N oM, HE N Son,
L Ras R o,
(B -5)
in which

Rass, Ros, Rz, Rzzs and Rez independently of onem ancther are a direct bond or
C-Cyalkylene,

Rz has one of the meanings of Rocs, and

b, is a number from 1 to 50;

(B-6) a product (B-6) obtainable by reacting a producst, obtained by reaction of a polyamine of
the formula (B-6-1) with cyanuric chloride, with a cornpound of the formula (B-6-2)

HZN——(CHz)-G,s—NH——(CHz)E,s—NH——-(CHz)-b,—,,,,s—NHz (B-6-1)
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H—N—R,,, (B-6-2)
H,C CH,
H,C T CH,
Roe
in which

b's, b"s and b"s independently of one ancther are  a number from 20 12,
Rqs is hydrogen, Ci-Cizalkyl, Cs-Crcycloalkyl, ptenyl or CCophenylaikyt, and
5 Ry has one of the meanings of Rze;

(B-7) a compound of the formula (B-7)

HC  CH, —"

—+—0 N—CH,—TH——ooc——A,—co —_ (B-7)

A,

wherein A, is hydrogen or C-Cqalkyl,
1© A, is adirect bond or C4-Cealkylene, and
n, is a number from 2 to 50;

(B-8) at least one compound of the formulae (B-83-a) and (B-8-b)

HC CHS

(C}—-:,)°
cn—(I:H CH;— CH (B-8-a)
CH,

"2
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-
CH—CH;—0——

(8-8-b)

wherein n, 2nd n,* are a number from 2 to 50;
(3-9) a com pound of the formula (B-9)

HC CH, T A
o A HC CHy

Q
5 o N = CH,~CH—CH—N & ne Oy °“ oW ¢
HC cn, o r

N — CH,—GH—CH—N _
ne o o T" X o oy Jgd .,
ng He CH -y o
A ng

8 -9
wherein As and A, independently of ane another are hydrogen or Ci-Ceazalkyl, or As and A4
together form a C-Cisalkylene group, and
the variabless na independently of one another are a number from 1 to 50; amnd
10
(B-10) a cormpound of the formula (B-10)

‘l‘s ]
—+—CH;——C CH,—CH (B-10)

‘Ifzo T:o
L

wherein n, @is a number from 2 to 50,
As is hydroggen or C4-Cjalkyl,

—Iny
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the radicals A 2and A; independently of one another are C+-C.alkyl ©r a group of the formula
(b)), with the preoviso that at least 50 % of the radicals A are a groupe of the formula (b-1).

Examples of alkzyl having up to 30 carbon atoms are methyi, ethyl, oropyl, isopropyl, n-butyl,
sec-butyl, isobumtyl, tert-butyt, 2-ethylbutyl, n-pentyl, isopentyl, 1-meathyipentyl, 1,3-dimethyi-
butyl, n-hexyl, 1 -methyihexyl, n-heptyl, isoheptyl, 1,1,3,3-tetramethyBbutyl, 1-methylheptyl, 3-
methylheptyl, r-octyl, 2-ethylhexyl, 1,1,3-rimethylhexyl, 1,1,3,3-twtramethylpentyl, nonyl,
decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5-hexamethylh«exyl, tridecyl, tetradecyl,
pentadecyl, he»<adecyl, heptadecyl, octadecyl, eicosyl, docosyl amd triacontyl. One of the
preferred definiltions of E4, Es, Exz, Eqs, Ete, Ets, Ezzs Ezs, Eas, E20, FRamg, Rats, Raz1s, Ra1e, Rzso
and Rx is C1-Caalkyl, especially methyl. Rz is preferably butyl.

Examples of alkzoxy having up to 18 carbon atoms are methoxy, ethcxy, propoxy, isopropoxy,
butoxy, isobutcexy, pentoxy, isopentoxy, hexoxy, heptoxy, octoxy=, decyloxy, dodecyloxy,
tetradecyloxy, Ehexadecyloxy and octadecyloxy. One of the prefe=rred meanings of E;is
octoxy. Ex is preferably C4-Csalkoxy and one of the preferred meani ngs of Rags is propoxy.

Examples of &C;-Cicycloalkyl are cyclopentyl, cyciohexyl, cycl oheptyl, cyclooctyl and
cyclodadecyl. Gs-CeCycloalkyl, especially cyclohexyl, is preferred.

C,-C,Alkyl-subsstituted Cs-Cycycloalkyl s for example methylcyclohexyl  or
dimethyicycioheaxyl.

Examples of C s-Cizcycloalkoxy are cyclopentoxy, cyclohexoxy, cy-cloheptoxy, cyclooctoxy,
cyclodecyloxy and cyclododecyloxy. CsCeCycloalkoxy, in particular cyclopentoxy and

cyclohexoxy, is preferred.

-OH- andlor C-4-Crealkyl-substituted phenyl is for example methy=lphenyl, dimethylphenyl,
trimethylphenyl.. tert-butylphenyl or 3,5-di-tert-butyl-4-hydroxyphenyl.

Examples of Cr—Cyphenylalkyl are benzyl and phenylethyl.

C,-C,Phenylalkwyl which is substituted on the phenyt radical by ~OH &&nd/or by alkyl having up
to 10 carbon =atoms Is for example methylbenzyl, dimethylbenzy!, trimethylbenzyl, tert-
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butylbenzyl or 3,5-di-tert-butyl-4—hydroxybenzyl.

Examples of alkenyl having up to 10 carbon atoms are allyl, 2—methallyl, butenyl, pentenyl
and hexenyl. Ally! is preferred. The carbon atom in position 1 is pereferably saturated.

Examples of acyl containing not more than 8 carbon atoms aars formyl, acetyl, propionyl,
butyryl, pentanoyl, hexanoyl, heptanoyl, octanoyl, acryloyl, methacryloyl and benzoyl.
C.-CsAlkanoyl, Cx-Csalkenyl and benzoyl are preferred. Acetyt and acryloyl are especially
preferred.

Examples of alkylene having up to 22 carbon atoms are methylene, ethylene, propylene,
frimethylene, tetramethylene, pentamethylene, 2 2-dimethyltrimethylene, hexamethylene,
trimethylhexamethylene, octamethylene and decamethylene.

i
An example of C»-Crealkylidene is the group —C‘-—
CH,

An example of C4-Croatkanetetrayl is 1,2,3,4-butanetetrayl.
An example of Cg-Crcycloalkylene is cyciohexylene.
An example of C,-Csalkylenedi(Cs-C-cycloalkylene) is methylen edicyclohexylene.

An example of phenyienedi(C:-Cialkylene) is methylene-phenyliene-methylene or
ethylene-phenylene-ethylene.

Where the radicals Ra, Reee @nd Rz, together with the nitragen atoms to which they are
attached, form a 5- to 10-membered heterocyclic ring, this ring 1s for example

CH,

CHzCH ~CH

FHzCH, Lhzct
—N N— , —N N—

{ N 7

CH;CH, CHzCH,

A 6-membered heterocyclic ring is preferred.
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Wheare the radicals Raos and Rzgs, together with the nitroge n atom to which they are attached,
forrm a 5- to 10-membered heterocyclic ring, this ring is feor example 1-pyrrolidyl, piperidino,
momrpholino, 1-piperazinyl, 4-methyl-1-piparazinyl, 1-hex<ahydroazepinyl, 5,5,7-trimethyl-1-
5 horwopiperazinyl or 4,5,5,7-tetramethyl-1 -homopiperazinyl. Morpholino is particularly
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presferred.
On e of the preferred definitions of Rz and Rz is phenyl.
Ro=g is preferably a direct bond.

ny, Ny, Ny and n, are preferably a number from 2 to 25, in particular 2 to 20.
ns is preferably a number from 1 to 25, in particular 1 to 20.

b, and b, are preferably a number from 2 to 25, in particut ar 2 to 20.
bs and b, are preferably a number from 1 to 25, in particlusar 1 to 20.
b’s and b"’s are preferably 3 and b"s is preferably 2.

Thee compounds described above are essentially k nown and commercially
avrailable. All of them can be prepared by known processes.

The preparation of the compounds is disclosed, for examxple, in
USS-A-5,679,733, US-A-3,640,928, US-A4,198,334, US-A\-5,204 473,
USS-A-4,619,958, US-A-4,110,306, US-A-4,110,334, US-mA\-4,689,416,
USS-A-4,408,051, SU-A-768,175 (Derwent 88-138,751/20 ), US-A-5,049,604,
USS-A-4,769,457, US-A-4,356,307, US-A-4,619,956, US-mA-5,182,390,
GIB-A-2,269,819, US-A-4,292,240, US-A-5,026,849, US-#A-5,071,981,
USS-A-4,547,538, US-A-4,976,889, US-A-4,086,204, US--6,046,304,
USS-A4,331,586, US-A4,108,829, US-A-5051,458, W/0-A-94/12,544 (Derwent
043-177,274/22), DD-A-262,439 (Derwent 89-122,983/17», US-A-4,857,595,
USS-A-4,529,760 , US-A4,477,615 , CAS 136,504-96-6, LJS-A4,233,412,
USS-A4,340,534, WO-A-98/51,690 and EP-A-1,803.
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The product (B-6) can be preparead analogously to known processes, for exammple
by reacting a polyamine of formula (B-6-1) with cyanuric chloride in a molar ratic of
from 4:2 to 1:4 in the presence off anhydrous lithium carbonate, sodium carbormate
or potassium carbonate in an org=anic solvent such as 1,2-dichioroethane, tolueane,
xylene, benzene, dioxane or tert—amyl alcohol at a temperature of from 20°C 1o
+40°C, preferably from -1 0°C to -#-10°C, in particular from 0°C to +10°C, for fro m2
to 8 hours, followed by reaction of the resultant product with a 2,2,6,6-tetrametikhyl-
4-piperidylamine of the formula (E3-6-2). The molar ratio of the 2,2,6,6-tetramethyi-
4-piperidylamine to polyamine of the formula (B-6-1) employed is far example From
4:1 to 8:1. The quantity of the 2-2,6,6-teﬁameﬁ1yl4-pipeﬁdylamine can be aclided
in one portion or in more than onea portion at intervals of a few hours.

The molar ratio of polyamine of the formula (B-8-1) to cyanuric chloride 1o 2,2_66-
tetramethyl-4-piperidylamine of the formula (B-6-2) is preferably from 13: 5 to
1:3:6.

The following example indicates one way of preparing a preferred product (B-65-a).

Example: 23.6 g (0.128 mol) o cyanuric chloride, 743 g (0.0426 mo!) of BN N'-
bis[3-aminopropyl]ethylenediamine and 18 g (0.13 mol) of anhydrous potas.sium
carbonate are reacted at 5°CC for 3 hours with stiring in 250 ml of 1.2-
dichloroethane. The mixture is vvarmed at room temperature for a further 4 h ours.
27.2 g {0.128 mol) of N-(2,2,6,G-tetramethyM-piperidyl)butyiamine are addeca and
the resultant mixture is warmedl at 60°C for 2 hours. A further 18 g (0.13 meol) of
anhydrous potassium carbonates are added and the mixture is warmed at 60°~C for
a further 6 hours. The solvent is removed by distillation under a slight vacuum (200
mbar) and replaced by xylene-. 182 g (0.085 mol) of N-(2,2,6,6-tetrametihyl-4-
piperidyl)butylamine and 5.2 g £0.13 mol) of ground sodium hydroxide are acdded,
the mixture is heated at reflux ~for 2 hours and, for a further 12 hours, the wwater
formed during the reaction is removed by azeotropic distillation. The mixture is
filtered. The solution is washed with water and dried over Na,SO,. The solveent is
evaporated and the residue is dried at 120-130°C in vacuo (0.1 mbar). The dezsired
product is obtained as a colourlezss resin.

PCT/EP20048/051980
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In general, the product «(B-6) can, for example, be represented by @ cormnpound of
the formula (B-6-0), (B—6-p) or (B-6-). It can also be in the form of a  mixture of

these three compounds .

—

(865

HN CH N CH N— (CH,) — NH
,L (Ch) 2 l ¢ 2)2-12 ¢ 2)2-12
N 4 N N “°N N 2
s ) ~ — 1
//kN)\N/Rzn Rm\N/LNJ\ /R231 R231.N/L NJ\N/R231
N
H,C CH, Hne ana HC CH, HC CHo HC f\k CH,
HC T CH, HC T CH, H,C T CH, H,C T CH ; HC T CH,
i—— Rox Raa Ry Razz Ry
(B-6-)
HN CEH N
1 ¢ 2)2-12 l
NTN
//kNJ\N'Rzm (TH22-12
H,C cH N
he N Iy X i i "
i 'l‘m * NTN R, NN
~
Rm‘N/LN’\N’Rm "N/‘QN’\N Ry,
He CH, H,C CHH,C CH, H,C CH,
e N cH HG T cHfLC™ N CH, HC NE en,
L_ Rm Rm Rm Ron b
75




WO 2005/023878

PCT/EP2004/051980

-41-
CH. N
I
’ CH
N “I (TH%-Q (I 2b 1
AN~y R NH NH
ary I\ )|
e N CHyRa N "
VS 3 \N/K‘Nz\N/Rz’ﬂ Rm“N/L\NJ\N/Rm
Rox
HC CH4 H,C CH; IHC QCH;{:,C n CH,
HC CH, HC 'r CH, E4,C 'll chpc” N cHy
L_ Ry Ry Ran Rew —l b 5
(B-6-)
A preferred meaning of the formula (B-6-0) is
5
HI (CH) N (CH,); N — (CH,);— NH -
NTN CHgn n-HC NlN NZN
N [ 9~4 « 1 C‘Hg‘n I’\-HSC‘ ~ \ C.H.mn
//\N)\N/ \N/NJ\ V4 \ /NJ\ y; 4' g
N N N
N
H,C ) CH, HC 'i" CH, HC ';’ CH, H.C ';1 CH, H,C ril CH,
I__ H H H H b ]

A preferred meaning of the formula (B-8-B)is
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Hl' (CH)y N
X, |
//kN ~ pn - G (THz)l
C C N CH N H
Ec N C: Il e L
s NN CH- n-HC, NN CHen
H n-H,C‘\ \Ny\ / \ /L‘NJ\ s e
N N N
o Yoo Yo Yoo )
HC l;! cH He™ N OHHC l;l CHH,C ": CH,
H H
L H H 1o,

A preferred meaning of the formula (B-6-v) is

p—

/ T (CH2)2 T
(T‘* ((|1H2) 3

NN 2):3
) _-CHgn
/}NJ\ e NH NH
”=°fj<°"’ nHG l c Hyn aHC, G
HC "‘ CHy ot //k J\ \/L J\ g

H
e f)cﬁ o g e o
CH:,HC N

HC N CH, HC CHy HC ril CH,

- : ' b

In the above formulae (B-6-0)) to (B-6-Y), bs is preferably 2 to 20, in particular 2 to 10.

The sterically hindered amine compoursds of component (c) are preferably
salacted from the group consisting of the fasllowing commercial products:
DASTIB 845 (RTM), TINUVIN 770 (RTM), TINUVIN NOR 371 (RTM), TINUVIN
765 (RTM), TINUVIN 144 (RTM), TINUWIN 123 (RTM), TINUVIN 111 (RTM),
10 TINUVIN 783 (RTM), TINUVIN 791 (RTNhA), MARK LA 52 (RT™M), MARK LA 57
(RTM), MARK LA 62 (RTM), MARK LA 67 (RTM), HOSTAVIN N 20 (RTM),
HOSTAVIN N 24 (RTM), SANDUVOR 3050 (RTM), SANDUVOR 3053 (RTM),
SANDUVOR 3058 (RTM), DIACETAM § (RTM), SUMISORB T™M &1 (RTM),
UVINUL 4048 (RTM), SANDUVOR PR 31(RTM), GOODRITE UV 3034 (RTM),
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GOODRITE UV 3150 (RTM), GOODRITE UV 3159 (RTM), GOODRITE 3110 x
128 (RTM), UVINUL 4050 H (RTM), CHIMASSORB 944 (RTM), CHIMASSORB
2020 (RTM), CYASORB UV 3346 (RTM), CYASORB UV 3529 (RTM), DASTIB
1082 (RTM), CHIMASSORE 119 (RTM), UVASIL 299 (RTM), UVASIL 125 (RTM),

5 UVASIL 2000 (RTM), UVINUL 5050 H (RTM), LICHTSCHUTZSTOFF UV 31
(RTM), LUCHEM HA B 18 (RTM), MARK LA 63 (RTM), MARK LA 68 (RTM),
UVASORB HA 88 (RTM), TINUVINI 622 (RTM), HOSTAVIN N 30 (RTM) and
FERRO AM 806 (RTM).

10 Particularly preferred are TINUVINI 770 (RTM), TINUVIN NOR 371 (RTM),
TINUVIN 791 (RTM), TINUVIN 622 (RTM), TINUVIN 783 (RTM), CHIMASSORB
944 (RTM), CHIMASSORB 2020 (RT'M) and GHIMASSORB 119 (RTM).

Most preferred are Tinuvin 770 (RTM), TUNIVIN 292(RTM), TINUVIN 123(RTM),
15  TINUVIN 152(RTM), TINUVIN NOR 371 (RTM) and TINUVIN 791 (RTM).

The meanings of the terminal groups which saturate the free valences in the compounds of

the formulae (B-1), (B-3), (B4), (B-5), (B-6-01), (B-6-B), (B-6-), (B-7), (B-8-a), (B-8-b) ancd (B-

10) depend on the processes used for their preparation. The terminal groups can alseo be
20 modified after the preparation of the compounds.

If the compounds of the formula (B-1) are prepared by reacting a compound of the formulla
N
7 T
Na. N

T——'Rzos

Raos

in which X is, for example, halogen, in particular chlorine, and Ruo¢ and Regs are as defined
25  above, with a compound of the formula

H——N——Rsz;—N——H

Raot Ros
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in which Rap1, Rae and Rzgs are as defined above . the terminal group bonded to the diamino
radical is hydrogen or

—

Nao N

R

Rooa

and the terminal group bonded to the triazine radiacal is X or

N—Rz—N H

|

RZOI R203

If X is halogen, it is advantageous to replace thi s, for example, by -OH or an amino group
when the reaction is complete. Examples of armnino groups which may be mentioned are
pyrrolidin-1-yl, morphoalino, -NH,, -N(Cs-Cglalkwsl) and -NR(C1-Cgalkyl), in which R is
hydrogen or a group of the formula (b-1).

The oompounds of the formula (B-1) also cover compounds of the formula
N Rzos'
N N— N— N N
—( \{— Ra ) N\T‘ =E T W’
T \|/ Rm Rogs \|/
AN A N\
RG R R R Rl R
wherein Rz, Rzoz, Rzos, Reos, Raes @and by are aas defined above and Rau* has one of the
meanings of Rzos and Rxs” has one of the meanirgs of Raos.

One of the particularly preferred compounds of th eformula (B-1) is
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c.o"% "&C‘
l |
N—p —— N — ﬁ——N-—‘(G%—N N ‘r‘—N
Ng N

| wfl "o e @Q%
o HaC CH, HE™ TN o, hll

T—'C‘Ha HC,—N H —N

L o

i HG o, CH,

HG™ N
H

The preparation off this compound is described in Example 10 of LI®S-A-8,046,304.

In the compounds- of the formula (B-3), the terminal group bonded to the silicon atom can be, |
5 for example, (R1)=Si-O-, and the terminal group bonded to the oxwrgen can be, for example,
-Si(Ri4)s.

The compounds ©f the formula (B-3) can also be in the form of cyclic compounds if ba is a
number from 3 to 10, i.e. the free valences shown in the structuraal formula then form a direct
10  bond.

In the compoundss of the formula (B-4), the terminal group bonde-d to the 2,5-dioxopyrrolidine
ring is, for examps le, hydrogen, and the terminal group bonded to *the -C(Rax)(Rze)- radical is,

for example,
o) 'i' o o ']‘ o
I R217
Ras
HC CH,
HC |~|1 CH,
Ryte

in the compoundcds of the formula (B-5), the terminal group bond ed to the carbonyl radical is,
for example,
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HC, CH,
HC CH,

and the terminal group bonded to the oxygen radical is, for example,

H,C
i i
___g_Rm oo
C_O
HG  CH,
HeC °°>gj<
“,‘ CHa e N

5  In the compounds of the formulae (B-6-a), (B-6-B) and (B-6-y), the terminal group bonded to

the triazine radical is, for example, Clora

H.C CH,
_T N—R,3
Ryst HC CH,

group, and the terminal group bomded to the amino radical is, for example, hydrogen or a

L

10  group.

If the compounds of the formula (B3-7) are prepared, for example, by reacting a compound of

the formula
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H,8C, CH,
HO N—GH;—GH—OH
HeC CH,

inwhich A, is hydrogen or methyl, with a dicarboxyli=c acid diester of the formula
Y-00C-#8,-COO-Y, in which Y is, for example, methyl, ethyl or propyl, and Az is as definedl
above, £he terminal group bonded to the 2,2,6,6-tetramethy|-4—oxypipeﬁdin-1-yI radical IS
hydroge T or -CO-A-COO-Y, and the terminal group> bonded to the diacyl radical is -O-Y or

MG, CH,
—o N—CH—GH—OH
ne cH, M

in the c-ompounds of the formula (B-8-a), the term inal group bonded to the nitrogen can be,
for exarnple, hydrogen and the terminal group bon=ded to the 2-hydroxypropylene radical ca n
be, for example, a

CH,

(CHz)s’< >[_“ N

: CH, o o
H,C CH,

H,C N CH,

group.

in the compounds of the formula (B-8-b), the teerminal group bonded to the dimethylerme
radical can be, for example, -OH, and the termin=al group bonded to the oxygen can be, for
exampMe, hydrogen. The terminal groups can also be polyether radicals.

In the acompounds of the formula (B-10), the end group bonded to the -CH,- residue can e,
for exsmplg, hydrogen and the end group bond-ed to the -CH(CO-A;) residue can be, ¥or
exampnle, -CH=CH-COOA;.
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Speecific examples for the sterically hindered amires are bis(2,2,6,6-tetramethyl-4-
pipseridyl}sebacate, bis(2,2,6,6-tetramethy|-4—piperidyl)suc:cinate. bis(1,2.2,6,6-pentamethyl—4~
pipoeridyl}sebacate, bis(‘l-octyloxy—2,2,6,8—tetrameﬂ1y|-4—-piperidyl)sebacate, bis(1,2,2,6,6-
pe ntamethyl-4-piperidyl) n-buty1-3,5-di-tert-butyl-4—hydro:<ybenzylmalonate, the condensate
of 1-(2-hydroxyethyl)-2,2,6,6-tetramemyl-4-hydroxypiper'idine and succinic acid, linear of
cy~clic condensates of N,N'-bis(2,2,6,6-tetmmethyl-4-pipeﬁdyl)hexamethylenediamine and 4-
te rt-octylamino-2,6—dichloro-1,3,5—triazine, tris(2,2,6,6-tetramethylA—pipeﬁdyi)nihiloh'iaoetate,
teutrakis(Z,Z,S,G-tetramethyM-piperidyl)-1 2.3.4-butane-tetracarboxylats, 1 ,'-(1,2-ethanediyi)-
bis(3,3,5,5-tetramethylpiperazinone), a-benzoyl-2,2,6,6s-tetramethylpiperidine, 4-stearyloxy-
2_.26,6-tetramethylipiperidine, bis(1,2,2,6.6-pentamethy-lpipeﬁdyl)-Z-n—butyl-Z—(Z-hydroxy—ii.5-
d i-ert-butylbenzyl)malonats, 3-n-octyl-7,7,9,9-tetranmethyi-1 ,3,B-triazaspiro[4.5]decan-2,4-
diione, bis(1—octyloxy-z.2,6,6-tetramathylpipeﬁdyl)succimate, linear or cyclic condensates of
H,N'-bis—(2,2,6,6-tetrameth)4-4-piperidyl)hexamethy|ene=diamine and 4-morphoalino-2,6-
lichloro-1,3,5-triazine, the condensate of 2—ohloro-4,6-bis(4-n~butylamino—2,2,6,6-
tetramethyipiperidy! )-1,3,5-triazine and 1,2-bis(3-amin-opropylamino)ethane, the condensate
of 2-chlom4,6—di-(4-n-buty|amino-1,2,2,6,6-pentametl'nylplpeﬁdyl)-1,3,5—triazine and 1,2-bis-
&(3-aminopropylaminojethane, 8—aoetyl—3-dodecyl-7,7,9,9-tetmmethyl-1 ,3,8-triazaspiro[4.5]-
sdecane-2,4-dione, 3—dodecy|-1-(2,2,6,6—tetramethyl—4-piperidyl)pyrrolidin-2,5-dione, 3-
- dodecyl-1-(1 ,2,2,6,6-pentamethyl-4—piperidyl)pyrrolidin-e-z,s-dione, a miture of 4-
hexadecyloxy- and 4-stearyloxy-2,2,6 6-tetramethyip-iperidine, a condensation product of
N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-cyclohexylamino-2,6-
dichioro-1,3,5-triazine, a condensation product of 1_,2-bis(3-aminopropylamino)ethane and
2,4,6-trichioro-1,3,5-triazine as well as 4-butylamino-2,2,6,6-tetmmethylpiperidine (CAS Reg.
No. [136504-96-6]); N-(2,2.6,6—tetramethyl-4-piperi<:iyi)—n—dodecylsuccinimid, N-{1,2,2,6,6-
pentamethyl-4—pipeﬂdyl)-n«dodecylsuccinimld, 2 .undecyl-7,7,9,9-tetramethyl-1-oxa-3,8-
diaza-4-0xo-spirof4,5]decane, a reaction product of 7.7.9,9-tetramethyl-2-cycloundecyl-1-
oxa-3,8-diaza-4-oxospiro [4,5)decane und epichloro hydrin, 1,1-bis(1,2,2,6,6-pentamethyl-4-
piperidyloxycarbonyl)-2-(4-methoxyphenyl)ethene, N,N'-bis-formyl-N,N'"-bis(2,2,6,6-te-
tramethyl-4-piperidyl)hexamethylenediamine, diester— of 4-methoxy-methylene-malonic acid
with 1,2,2,6,6-pentamethyl-4-hydroxypiperidine, pol-y[methyipropyl-3-oxy-4-(2,2,6,6-tetrame-
thyl-4-piperidyl)jsiloxane and reaction product of mmaleic acid anhydride-a-olefin-copolymer
with 2,2,6,6-tetramethyl-4-aminopiperidine, 1,2,2,6 6-pentamethyl-4-aminopiperidine, 2,4-
bis[N-(1 -cyclohexyloxy-2,2,6,6-tetramethyipiperidine—4-yi )-N-butyl-amino]-6-(2-hydroxyethyl)-
amino-1,3,5-triazine, 1 -(2-Hydroxy-2-methylpropoxy-)-4-octadecanoyloxy-2,2,6,6-tetramethyl-
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piperidine, 5-(2—ethy|hexanoyl)oxymethyl-s,3,5—trimethy|—2-morpholinone or a compotand

ro 40
s x| g £

S S S
e

in which n is from 1 to 15, disclosed in exammple 2 of U.S. Patent No. 6,117,895.

N

—T

== N N——(CH)—N

N=xx_-N

n

The sterically hindered amines mention ed above are known and are largely itemss of

commerce.

A further aspect of the invention is a proc-ess for the preparation of a concentrated aquesous
polymer dispersion with an average particl e size of less than 1000 nm comprising the ste p
polymerizing at least one ethylenically unssaturated monomer in the presence of a non-polar
organic light stabilizer by heterophase radiical polymerization;

wherein the weight ratio of non-polar orgaanic light stabilizer to polymer carrier formed -from
the ethylenically unsaturated monomer iss greater than 50 parts of light stabilizer per 100
parts of polymer carrier.

in a specific embodiment of the inventione the process for the preparation of a concentrated
aqueous polymer dispersion comprises thee steps

a) dissolving, emulsifying or «dispersing a non-polar organic light stabilizer in at
least one ethylenically unsaaturated monomer;

b) preparing a conventionall oil in water emulsion of said light stabilizer
dissolved, emulsified or d ispersed in at least one ethylenically unsatur-ated
monomer,

c) homogenizing the convesntional emulsion to a miniemulsion whereins the
droplets of the arganic phamse have an average diameter below 1000 nm;
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d) polymerizing -the miniemulsion by adding a polymerization initiator;
wherein the weight ratio of ron-polar organic light stabilizer to polymer carrier formed from
the ethylenically unsaturatecd monomer is greater than 50 paris of light stabilizer per- 100
parts of polymer carrier.

In step b) preferably a non-icnic, cationic or anionic surfactant is additionally present.
In general anionic and non-ionic surfactants are preferred.

Optionally other water misciible solvents may be present usually less than 10% by wreight
based on the water content . Exemplary cosolvents useful in the present invention maay be
selected from the group consisting of aliphatic alcohols, glycols, ethers, glycol ethers,
pymolidines, N-alkyl pyrrolidi nones, N-alkyl pyrrolidones, polyethylene glycols, polypropwlene
glycols, amides, carboxylic acids and salts thereof, esters, organosulfides, sulfoxcides,
sulfones, alcoho! derivativess, hydroxyether derivatives such as butyl carbitol or cellossolve,
amino alcohols, ketones, arad the like, as well as derivatives thereof and mixtures thezreof.
Spectfic examples include nmethanol, ethanol, propanol, dioxane, ethylene glycol, propy/iene
glycol, diethylene glycol, gliycerol, dipropylene glycol, tetrahydrofuran, and other wwater-
soluble or water-miscible ma-terials, and mixtures thereof.

Preforred are water, water alcohol mixtures, water ethylene giycol or propylene gglycol
mixtures, water acetone, water tetrahydrofurane, or water dimethylformamide mixtures.

Suitable surfactants or surface active compounds, which may be added are known in the art.
The amounts typically used range from 0.01% by weight to 10% by weight, based o the
MONOMEr OF MONoOmers.

Typical surfactants useful in Ehe present invention are of nonionic, cationic or anionic type2.

Examples for anionic surfactants are alkali and ammonium saits of C12~Cysalkyisulfonic sacid,
diatkyl esters of succinic acid or sulfuric acid halfesters of ethoxylated alkanoles. Thhese
compounds are known for excample from US 4 269 749 and largely items of commerce, =such
as under the trade name Dowwfax® 2A1 (Dow Chemical Company).

Nonionic surfactants are for example aliphatic or araliphatic compounds such as ethoxyl ated
phenols (mon, di, tri) with ar ethoxylation degree of 3 to 50 and alkyt groups in the raange
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from C.-Cs, ethoxylated long chain alcohols or polyethyleneoxidelpolypropyleneoxide biock
copolymers.

Furthermore protective colloicls such as polyvinylalcohols, starch, cellulose derivaatives or
copolymers containing vinylpysolidone may be added to form a conventional oil in water
emulsion according to step b) . Further examples are given in “Houben-Weyl, Methoden der
Organischen Chemie, Band XIV/, Makromolekulare Stoffe, G. Thieme Verlag Stuttgart
1961, 411-420".

The homogenization step b) @and c) is usually carried out by applying mechanical agitation
(rotor/stator disperser) followead by using high force dispersion devices like for axcample a
ultrasonic sound equipment (8. Dispersion Sci. Technology 2002, 23(1-3), 333-349) or a high
pressure homogenizer (APV Gaulin homogenizer, Microfluidizer) The emulsifi-
cation/homogenization can bee camied out continuously or batchwise. Apparatuss for this
purpose are known in the art. This is for example described in US 5,108,854.

The polymerization step d) is ecarried out by adding a free radical polymerization initisator.

Preferably the free radical imitiator is present in an amount of from 0.01 weight—% to 20
weight-%, more preferably from 0.1 weight-% to 10 weight-% and most preferably from 0.2
weight-% to 5 weighti-%, basesd on the monomer or monomer mixture.

The polymerization initiator meay be added batchwise or continuously to the reaction mixture.

Preferably the free radical inEtiator of component b) is a bis-azo compound, a percaxide or a
hydroperoxide.

Specific preferred radical -sources are 2,2"-azobisisobutyronitrile, 2,2'-azobis(C2-methyl-
butyronitrile), 2,2’-azobis(2,4--dimethyivaleronitrile), 2,2"-azobis(4-methoxy-2,4-dimeethyivale-
ronitrile), 1,1'-azobis(1-cyclawhexanecarbonitrile), 2,2-azobis(isobutyramide) dihy-drate, 2-
phenylazo-2,4-dimethyl-4—m&-thoxyvaleronitrﬂe, dimethyl-2,2'-azobisisobutyrate, 2-
(carbamoylazo)isobutyronitrilee, 2,2'-azobis(2,4,4-rimethylpentane), 2,2'—azobis(2-
methyipropane), 2,2"-azobis( N,N'-dimethylaneisobutyramidine), free base or hydreochloride,
2,2-azobis(2-amidinopropanez), free base or hydrochloride, 2,2-azobis{2-mettsyi-N-[1,1-
bis(hydroxymethyl)ethyl]proponamide} or 2,2'-azobis{2-methyl-N-{1,1-bis(hydroxyrmethyi)-2-
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hydroxyethyljpropionamaide; acetyl cyclohexane sulphonyl peroxide, diisopropywy! peroxy
dicarbonate, t-amyl p emeodecanoate, t-butyl perneodecanoate, t-butyl perpi-valate, t-
amylperpivalate, bis(22 4-dichlorobenzoyl)peroxide, diisononanoyl peroxide, cllidecanoyl
peroxide, dioctanoy! pearoxide, dilauroy! peroxide, bis (2-methylbenzoyl) peroxide, disuccinic
acid peroxide, diacetyR peroxide, dibenzoyl peroxide, t-buty! per 2-ethythexanoaate, bis-(4-
chiorobenzoyl)-peroxid-e,  t-butyl perisobutyrate,  t-butyl permaleinate, 1,1-bis(t-
butylperoxy)3,5,5-trimeathyicyclohexane, 1,1-bis(t-butylperoxy)cyclohexane, t-bukyl peroxy
isopropyl carbonate, t-butyl perisononaoate, 2 5-dimethylhexane 2,5-dibenzoaate, t-butyl
peracetate, t-amyl per—benzoate, t-butyl perbenzoate, 2,2-bis (t-butylperoxy) buta ne, 2,2 bis
(t-butylperoxy) propare, dicumyl peroxide, 2,5-dimethylhexane—2,5—di—t—butylperoxide, 3+
butylperoxy 3-phenylp hthalide, di-t-amyl peroxide, o., o’-bis(t-butylperoxy isopropy 1) benzene,
3,5-bis (t-butylperoxy)=3,5-dimethyl 1,2-dioxolane, di-t-butyl peroxide, 7,5-dimethyllhexyne-2,5-
dit-butylperoxide, 3 ,3,6,6,9,9-hexamethyl 1,2,4,5-tetraoxa cyclononane, po-menthane
hydroperoxide, pinanes hydroperoxide, diisopropylbenzene mono-a-hydroperoxicle, cumene
hydroperoxide or t-buttyl hydroperoxide.

Itis also possible to Lmse combinations of Fe-compounds or Co-compounds with goeroxo salts
or salts of bisulfites ox- hydrosulfites. These combinations are known as redox sys—tems.

The polymerization t=emperature depends on the initiator used. Usually the poelymerization
temperature is in the range of 5° C to 95° C and preferably from 30° C to 90°. IF pressure is
applied the temperature can raise up to 120° C, however, polymerization umnder normal
pressure is the usual process.

Alternatively the po-lymerization can be initiated by photoinitiators and ele«ctromagnetic
radiation, in particulaar actinic radiation.

Photoinitiators suitatoie for use in the process according to the invention are in principle any
compounds and mixtures that form one or more free radicals when irradiated with electro-
magnetic waves. These include initiator systems consisting of a plurality of initiators and
systems that functJon independently of one another or synergistically. Ira addition to
coinitlators, for exa mple amines, thiols, borates, enolates, phosphines, carteoxylates and
imidazoles, it is also possible to use sensitisers, for example acridines, xanthene=s, thiazenes,
coumarins, thioxant®hones, triazines and dyes. A description of such compound=s and initiator
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systems can be -found e.g. in Crivello J.V., Dietliker K.K., (1989): Chemistry & Technology of
UV & EB Formuilation for Coatings, Inks & Paints, and in Bradiey G. (ed.) Vol. 3: Photo-
initiators for Free Radical and Cationic Polymerisation 2nd Edition, John Wiley & Son Ltd.
The photoinitiator suitable for the process according to the invention in step b may be either
an initiator havirag an unsaturated group or an initiator not having such a group»

Such compounds and derivatives are derived, for example, from the followwing classes of
compounds: besnzoins, benzil ketals, acetophenones, hydroxyalkylphenoness, aminoalkyl-
phenones, acylgohosphine oxides, acylphosphine sulfides, acyloxyiminoketormes, alkylamino-
substituted ketones, such as Michler’s ketone, peroxy compounds, dinitrile compounds,
halogenated ac etophenones, phenyliglyoxylates, dimeric phenylglyoxalates, bsenzophenones,
oximes and oxiime esters, thioxanthones, coumarins, ferrocenes, titanoceness, onium salts,
sulfonium saltss, iodonium salts, diazonium sailts, borates, triazines, bisinnidazoles, poly-
silanes and dyses. It is also possible to use combinations of the compounds from the
mentioned classses of compounds with one another and combinations withh corresponding
coinitiator systeems and/or sensitisers.

Surprisingly it has been found that after polymerization has been comple=ted, the volatile
components, wvater mainly, can be removed without agglomeration of th e particles. The
polymer particl es can therefore readily be re-dispersed, if desired.

Vaporization of the volatile components can be carried out using standard nethods, such as
for example speray drying.

Consequently another aspect of the invention is a polymer powder obtainalble by vaporizing
the volatiie components of the concentrated aqueous polymer dispersieon as described
above.

The polymer powder containing highly concentrated light stabilizers can be wised for example
in the formulaation of powder coatings or for plastic applications in mokd, blow mold or
extrusion proc=esses.

The instant inwention pertains further to a composition stabilized against themmal, oxidative or
light-induced clegradation which comprises,

(a) =an organic material susceptible to thermal, oxidative eor light induced
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deggradation, and
(b) a concentrated aqueous polymer dispersion as descritoed above.

For instance the organic material is a recording material.
For examplee the recording material is a photographic material or a n ink jet material.

in another embodiment of the invention the recording material is a printed material containing
the concen®rated aqueous polymer dispersion in an overprint vamiish.

Materials to be stabilized with the instant novel polymer dis persions are for example
recording ranaterials. By such materials are meant, for example, ttaose described in Research
Disclosure 1990, 31429 (pages 474-480) for photographic= reproduction and other
reprograph ic techniques.

The recorading materials comprise, for example, those for poressure-sensitive copying
systems, ricrocapsule photocopier systems, heat-sensitive copoier systems, photographic
material arad ink-jet printing.

The recorcE ing materials feature an unexpectedly high quality, espeecially in terms of their light
stability.

The recorcding materials have a structure which is known per se and which corresponds to
the utility. ~They consist of a base, for example paper or plastic film, on which one or more
coatings a re applied. Depending on the type of material, these= coats contain the suitable
componen-ts required, in the case of photographic material for example silver halide
emulsions, colour couplers, dyes and the like. The material intended especially for ink-jet
printing h&as a customary base on which there is an absorp-tion layer suitable for ink.
Uncoated paper can likewise be employed for ink-jet printing; in this case, the paper
functions ssimultaneously as a base and has the absorbent for tEqe ink. Suitable material for
ink-jet prin.ting is described, inter alia, in U.S. Pat. No. 5,073,448, the disclosure content of
which is re=garded as part of the present description.

The recoraling material can also be transparent, for example in thes case of projection films.
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The polymer dispersions can be incorprated into the material «even in the course of
marufacture; in papermaking, for example, by addition to the pulp. Aanother method of use is
the spraying of the material or the addition thereof to the coating.

Coatings for transparent recording materials for projection must: not contain any light-
scattering particles such as pigments or fillers.

The colour-binding coatings can contain further additives, for exaample antioxidants, light
sta bilizers, viscosity improvers, brighteners, biocides and/or antistats.

Thee coating is usually prepared as follows:

The water-soluble components, for example the binder, are dissolived in water and mixed.
Th e solid components, for example fillers and other additives a=s already described, are
dispersed in this aqueous medium. Dispersion is advantageously orought about with the aid
of equipment such as ultrasonic devices, turbine agitators, homogesnizers, colloid mills, bead
mi lls, sand mills, high-speed stirers and the like. A particular =advantage of the instant
poslymer dispersions is their ease of incorporation into the coating.

A< mentioned, the recording materials cover a broad field of use. The polymer dispersions
caan be employed, for example, in pressure-sensitive copier systerms. They can be added to
thee paper to protect the microencapsulated dye precursors againsst light, or to the binder of
th € developer layer for protecting the dyes formed therein.

Photocopier systems with light-sensitive microcapsules which are cdeveloped by pressure are
described, inter aiia, in U.S. Pat. No. 4,416,966, 44839122 4,352,200; 4,535,050;
4_5365,463; 4,651,407; 4,562,137 and 4,608,330; and also in EP-_A-139,479; EP-A-162,664;
E P-A-164,931: EP-A-237,024; EP-A-237,025 and EP-A-260,129. In all these systems the
polymer dispersions can be added to the colour-accepting layer. Altematively, they can be
added to the donor layer for protecting the colour formers against Imght.

T he polymer dispersions can also be employed in recording materials which are based on
the principle of photopolymerization, photosoftening or the rupture of microcapsules, or when



10

15

20

25

30

WO 2005/023878 ) PCT/EP2004/051980
-56 -

heat-sensitive or photosensitive diazonium salts, leuco dyes with oxidizing agent or colour
lactones with Lewis acids are used.

Heat-sensitive recording material exploits the colour-irmparting reaction between a colouriess
or weakly coloured base dye and an organic or ino rganic colour. developer, the recorded
image being produced by heat-induced contact of the two materials. This type of heat-
sensitive recording material is very widespread, not o nly as the recording medium for faxes,
computers, etc., but also in many other fields, for exarmnple in label printing.

The heat-sensitive recording material is composed of a base, a heat-sensitive colour-forming
recording layer on this base, and, optionally, a protecstive layer on the heat-sensitive, colour-
forming recording layer. The heat-sensitive, colour-Forming recording layer contains as its
principal constituent a colour-imparting compound ard a colour-developing compound, and
also a polymer dispersions according to the instant @nvention. If the said protective layer is
present, the polymer dispersions can also be incorpor-ated into the protective layer.

Heat-sensitive recording materials are described, for &xample, in JP-A 8-267 915.

Further fieids of use are recording materials for dye diffusion trarigfer printing, thermal wax
transfer printing and dot matrix printing, and for use with electrostatic, electrographic,
electrophoretic, magnetographic and laser-electropho tographic printers, recorders or ploiters.
Of the materials mentioned, preference is given to recording materials for dye diffusion
transfer printing, as are described, for example, in EP—A-507,734.

The polymer dispersions can also be employed in inks, preferably for ink-jet printing, for
example those as described in U.S. Pat. No. 5,098,477, the disclosure content of which is
regarded as part of the present description. The ink especially for ink-jet printing, contains
hreferably water. Inks contain the polymer dispersionss usually in a concentration of from 0.01
to 20% by weight, in particular from 0.5 to 10% by weilight.

Examples of colour photographic materials are colour negative films, colour reversal films,
colour positive films, colour photographic paper, colowar reversal photographic paper, colour-
sensitive materials for the dye diffusion transfer proce ss or the silver dye bleach process.
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Examples of suitable bases for the production of colour photographic naterials are films and
sheets of semisynthetic and synthetic polymers, such as cellulose nitramte, cellulose acetate,
cellulose butyrate, polystyrene, polyvinyl chioride, polyethylene terepht-halate and
polycarbonate, and paper laminated with a barytes layer or an a-olefin polymer layer (e.g.
polyethylene). These bases can have been coloured with dyes or pignments, for example
fitanium dioxide. They can also have been coloured black for the purpcoses of light shielding.
The surface of the base is generally subjected to a treatment for impramving the adhesion of
the photographic emulsion layer, for example corona discharge with swubsequent application
of a substrate layer.

The recording material preferably comprises the silver halide emulsior layers starting from
the base, in the sequence blue-sensitive, green-sensitive and red-sermsitive layer. In the
colour photographic material the polymer dispersion is preferably ina layer above the green-
sensitive layer, particularly preferably in a layer above the silver halide= emulsion layer(s).

The polymer dispersion is preferably present in the photographic mateerial in an amount of
from 0.001 to 10 g per m?, for example from 0.1 to 8 g/m?, especially —from 0.005 to 6 and, in
particular, from 0.01 to 4 g/m’.

Preference is generally given to a photographic recording material co=mprising the polymer
dispersion in a layer above the silver halide emulsion layer(s). Prefereence is also given to
photographic recording material comprising at least one each of a recd-sensitive and green-
sensitive silver halide emulsion layer and, in between them, an interleayer, where at least one
of the instant polymer dispersions is present in the interlayer betweer the red-sensitive and
the green-sensitive silver halide emulsion layer. Very particularly prefferred photographic
recording material comprises at least one each of a red-sensitive, a gyreen-sensitive and a
blue-sensitive silver halide emulsion layer and also at least two interl ayers between the
aforementioned layers and a protective layer, where at least one of tihe instant polymer
dispersions is present in at least one layer above the green-sensitives silver halide emuision
layer, and the silver halide emulsion layers contain dark-storage staloilizers and/or light
stabilizers.

Essential constituents of the colour-photographic emulsion layers are= binders, silver halide
particles and colour couplers.
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Of especial interest, for example, is a olour photographic recording material comprisin&g, on
a base, at least one blue-sensitive silv er halide emulsion layer containing at least one y_eliow
coupler, at least one green-sensitive ssilver halide emulsion layer containing at least one=
magenta coupler, at least one red-serusitive silver halide emulsion layer containing at le=ast
ane cyan coupler, and customary top tayer(s) and interlayer(s), at least one of the layemrs
comprising a polymer dispersion accoerding to the instant invention.

The photographic emulsions can be spectrally sensitized using methine dyes or other cdyes.
Particularly suitable dyes are cyanine dyes and merocyanine dyes, including complex
merocyanine dyes.

An overview of the polymethine dyes which are suitable as spectral sensitizers, their
appropriate combinations and superssensitizing combinations is given in Research
Disclosure 17643 (Dec. 1978), Chaptter V.

The differently sensitized emulsion layers are allocated non-diffusing monomeric or
'polymeric colour couplers, which may be located in the same layer or in an adjacent I=ayer. It
is common to assign cyan couplers to the red-sensitive layers, magenta couplers to the
green-sensitive layers and yellow cowplers to the blue-sensitive layers.

Preferred is a composition wherein the organic material is an adhesive, an aqueous e=mulsion
of a natural or synthetic rubber, a waater based ink or a water based coating.

In step (ii) preferably a non-ionic, cattionic or anionic surfactant is present.
Preferably the amount of componerst b) is from 0.1 to 40%, in particular from 0.1 to 20% and
especially from 0.1 to 10% by weight based on the weight of the solid content of commponent

a).

For very thin film applications the armount of component b) may be as high as 60% bey weight
based on the weight of the solid coretent of component a).
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Adhesives are preferably selected from the group consistineg of polyurethanes, polyacrylics,
epoxys, phenolics, polyimides, poly(vinyl butyral), pol ycyanoacrylates, polyacrylates,
ethylene/acrylic acid copolymers and their salts (ionomers), silicon polymers,
poly(ethylenelvinyl acetate), atatic polypropylene, styrene—diene copolymers, polyamides,
hydroxyl-terminated polybutadiene, polychloroprene, poely(vinyl acetate), carboxylated
styrene/butadiene copolymers and poly(vinyl alcohol).

Aqueous emulsions of natural or synthetic rubber, are for example natural latex or latices of
carboxylated styrene/butadiene copolymers.

The concentrated aqueous polymer dispersions can also b e employed in inks, preferably for
ink jet printing.

When water-soluble, water miscible or water dispersible coatings are desired ammonium
salts of acid groups are present in the resin backbone.

The coatings can be physically drying systems or cromsslinked polymers. For example
crosslinked polymers are derived from aldchydes on the one hand and phenols, ureas and
melamines on the other hand, such as phenolfformald ehyde resins, urea/formaldehyde
resins and melamine/fformaldehyde resins.

Drying and non-drying alkyd resins are also possible.

Unsaturated polyester resins derived from copolyesters o-f saturated and unsaturated dicar-
boxylic acids with polyhydric alcohols and vinyl compoundlis as crosslinking agents, and also
halogen-containing modifications thereof of low flammability can be used.

Preferred are crosslinkable acrylic resins derived from substituted acrylates, for example
epoxy acrylates, urethane acrylates or polyester acrylates.

Alkyd resins, polyester resins and acrylate resins crossBlinked with melamine resins, urea
resins, polyisocyanates or epoxy resins.

Also crosslinked epoxy resins derived from polyepoxide=s can be formulated, for example
from bisglycidy! ethers or from cycloaliphatic diepoxides.

The alkyd resin lacquers are the conventional stoving lacsquers which are used in particular
for coating automobiles (automobile finishing lacquers) , for example lacquers based on
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alkyd/melamine ressins and alkydfacrylic/melamine resins (se e H. Wagner and H. F. Sarx,
"l ackkunstharze" (—1977), pages 99-123). Other crosslinking =agents include glycouril resins,
blocked isocyanate :s or epoxy resins.

The lacquers are swuitable both for metal finish coatings and somfid shade finishes, especially in
the case of retouc=hing finishes, as well as various coil coating applications. The lacquers
stabilized in accorcdance with the invention are preferably appRied in the conventional manner
by two methods, ither by the single-coat method or by the two-coat method. in the iatter
method, the pigme=nt-containing base coat is applied first anad then a covering coat of clear
lacquer over it. '

The coatings ma'y also be applied onto wood substrates to prevent the wood from
discoloration.

Aqueous coating materials can be based on water-soluble2, water-thinnable polymers or
polymer dispersicns. Highly polar organic film formers, such as polyvinyl alcohals,
polyacrylamides, goolyethylene glycols, cellulose derivatives , acrylates and polyesters with
very high acid valsue are examples for water-soluble polyme rs. Water-thinnable film formers
consist of relativel 'y short-chain polymers with acid or basic groups capable of salt formation
incorporated into —the side chains. They are neutralized with suitable bases or acids, which
evaporates during fim formation leads to insoluble polymers. Examples thereof are short and
medium oil carbo>eylic acid alkyd resins, water-thinnable melamine resins, emulsifiable epoxy
resins or silicone—based emulsions. Several polymer types are used as water-dilutable film
formers. Most important of these are vinyl acetate copolymesrs with dibutyl maleinates, vinyl
esters of Versatic acids, acrylic ester acids or terpolymers wwvith ethylene and vinyl chloride,
vinyl propionates, pure acrylates consisting of polyacrylates and polymethacrylates, acrylate
copolymers with s-tyrene and styrene-butadiene copolymers.

The coating mamterial may also be a water-bome readiation-curable formulation of
photopolymerisab le compounds.

The coating mate-rial may also contain further ingredients suich as pigments or dyes, fillers,
solvents as coale=scing agent, accelerators (hardeners) for the binders, waxes or other
hydrophobing age=snis, defoaming agents, levelling agent, we-tting agent, rheological additives
(thickeners or th ixotropic agents), amines or bases for pH adjustment, photoinitiators,
biocides, preservaatives, fungicides or insecticides.
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The coating materiaul may be dried physically or cured chemically at roorm temperature, by
stoving or by radiat7ion. Provided the binders are curable binders, they aare normally used
together with the haordener and/or accelerator.

Any coating compossition suitable for coating of wood or wood-based mafikerial may be used
as aqueous wood ceoating material. Examples for wood or wood based maaterial are furniture,
parquet, window fr-ames, panels, doors, wood core plywood, chipboamrd and fibreboard.
Depending on thesir function or transparency the wood coating materials can be
primers/impregnatirmg stains, stain blocking primers and exterior topcoats I’ ike woodstains and
opaque coatings. Preferable binders are nowadays straight acrylic disspersions, in many
cases self-crosslink=ing acrylic dispersions or alkyd resin emulsions or hybrid coatings as
mixtures thereof. WFor interior applications such as fumiture and pamrquet water-based
lacquers based orm mostly self-crosslinking acrylic dispersions, polyureathane dispersions,
acrylic polyurethane= copolymer dispersions are preferably used. When filrm properties should
fulfill high require ments, radiation-curable polymer dispersions or two pack systems
consisting of hydroxyl-functional polymer dispersion and water-dispersitble polyisocyanates
are preferred.

The aqueous woodll coating material can be applied to the wood by conveentional techniques,
for example by imporegnating, spreading, brushing, dipping, deluging, speraying or with roller
or curtain machiness. Also impregnating under high pressure or under vacmium is possible.

In general composilitions are preferred wherein component a) is a water baased coating.

A specific embodirment of the invention is a powder coating compositicon stabilized against
thermal, oxidative or light-induced degradation comprising

a) a solid bindller material; and

b) a polymer poowder containing a light stabilizer as described above ..

By “"powder coatin=g compositions" or “powder coatings" is meant the de=finition as described
in "Ulmann's Enc=yclopedia of Industriai Chemistry, 5th, Completely RRevised Edition, Val.
A 18", pages 438 “to 444 (1991) in Section 3.4. By powder coatings are meant thermoplastic
or bakable, crossliinkable polymers, which are applied in powder form tao predominantly me-
tallic substrates. T he way in which the powder is brought into contact witkh the workpiece that
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is to be coated typifies the various application techniques, such as electrostatic powder
spraying, electrostati c fluidized-bed sintering, fixed bed sinteriney, fluidized-bed sintering,
rotational sintering or centrifugal sintering.

Preferred organic filran-forming binders for the powder coating coranpositions of the invention
are stoving systems= based, for example, on epoxy resins, poly-lester—hydroxyalkylamides,
polyester-glycolurils, epoxy-polyester resins, polyester-triglycidy 1 isocyanurates, hydroxy-
functional polyester-blocked polyisocyanates, hydroxy-functional poolyester-uretdiones, acry-
late resins with hardesner, or mixtures of such resins.

Polyesters are in ge=neral hydroxy- or carboxy-functional and are normally prepared by con-
densation of diols ard dicarboxylic acids. By adding polyols and/oer polyacids, branched poly-
esters are obtained which then give rise, in the course of baking “in the presence of crosslin-
kers, to network str uctures which give the coating the desired p=hysical properties, such as
scratch resistance, Empact strength and fiexural strength. Instead of multifunctional acids it is
also possible 1o us-e anhydrides or acid chlorides, such as ma leic anhydride, itaconic an-
hydride, phthalic armhydride, terephthalic anhydride, hexahydrotemrephthalic anhydride, trimel-
litic anhydride, pyrcomeliitic dianhydride, succinic anhydride, etcs. It is also possible to use
simple esters such as dimethy! terephthalate for example, in whaich case the polymerization
proceeds by transe sterification with elimination of the volatile alc=ohol. Likewise practicable is
a preparation by a combination of transesterification and conde=nsation. Polyesters can be
prepared, furthermeore, by polycondensation of hydroxycarboxyliec acids such as 12-hydroxy-
stearic acid and hwydroxypivalic acid, or of the corresponding lamctones, such as e-caprolac-
tone, for example. Examples of dicarboxylic acids and polyaci ds include terephthalic, iso-
phthalic, adipic, =azelaic, sebacic, 1,12-dodecanedioic, pyrornellitic, 3,6-dichlorophthalic,
succinic, 1,3-cyclo hexanedicarboxylic and 1,4-cyclohexanedica rboxylic acids. Examples of
diols and polyols irclude ethylene glycol, propylene glycol, glyce=rol, hexanetriol, hexane-2,5~
diol, hexane-1,6-diiol, pentaerythritol, sorbitol, neopentyl glycol,. trimethylolethane, trimethy-
lolpropane, tris-1,~4-cyclohexanedimethanol, trimethylpentanediiol, 2,2-diethyl-1,3-propane-
diol, 2-methyl-2-biutyl-1,3-propanediol, esterdiol 204 (ester of ydroxypivalic acid and neo-
penty! glycol), hyd rogenated bisphenol A, bisphenol A, hydroxwspivalic acid, hydroxypivalate
esters, 2-butyl-2-ehyl-1,3-propanediol, 1,4-butanediol, 2-butene -1,4-diol, 2-butyne-1,4-diol or
2-methyl-1,3-propaxnediol.
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Suitable crosslinking agents for carboxy-functional pOlyesters are epoxy compounds such as
Novolac®-epoxy resins, diglycidyl ethers of bisphenasl A, hydrogenated bisphenol A and bis-
phenol A modified by reaction with, for example, al iphatic dicarboxylic acids. Also suitable
are reactive epoxy compounds, such as triglycidyltriexzolidine-3,5-dione, the glycidyl esters of
polyacids, such as diglycidyl terephthalate and diglyrcidyl hexahydroterephthalate, hydantoin
epoxides (U.S. 4,402,983) and, espegcially, triglycid.yl isocyanurate, epoxidized unsaturated
fatty acid esters (for example Uranox® from DSM) and Araldit®PT 910 (Ciba Spezialitaten-
chemie AG). Further crosslinking agents for carboxxy-functional polyesters are B-hydroxyal-
kylamides (U.S. 4,076,917), such as the predomin antly tetrafunctional B-hydroxyalkylamide
derivative of adipic acid (Primid® XL552 from Rom & Haas), for example. Derivatives of
melamine, benzoguanimine and glycoluril that have been alkylated with low molecular mass
alcohols have also proved suitable. Examples are t-etramethylmethoxyglycoluril (Powderlink®
1474 from American Cyanamid). In addition, bis- amd trisoxazolidines, such as 1,4-bisoxazo-
lidinobenzene, for example, are also known as crossslinking agents.

More recent are carboxy-functional polyester, vevhich contain chemically bonded epoxy
groups and are thus able to crosslink with thems elves (Molhoek et al., 22nd Fatipec Con-
gress, 15-19.5.95, Budapest, Vol.1, 119-132).

~In all systems in which an epoxy group or a glyciadyl radical reacts with a carboxyl group or

with an anhydride in a crosslinking reaction, it is pmossible to empioy catalysts. Examples are
amines or metal compounds such as aluminium acetylacetonate or tin octoate, for example.

The polyisocyanate crosslinkers are of particular importance as crosslinking agents for hy-
droxy-functional polyesters. in order to prevent paremature crosslinking, because of the high
reactivity of isocyanates, and to obtain good leve-lling of the melted powder, the polyisocya-
nates are blocked (internally in the form of a umetdione, or as an adduct with a blocking
agent). Blocking agents most commonly employe=d are e-caprolactam, methyl ethy! ketoxime
or butanone oxime. Other suitable blocking ageents for isocyanates are described in the
publications by G.B. Guise, G.N. Freeland and GS.C. Smith, J. Applied Polymer Science, 23,
353 (1979) and by M. Bock and H.-U. Maier-Wessthues in “Progress in Product Development
for Powder Coating Technology, XIX th Int. Con=f. on Organic Coatings, Science and Tech-
nol., Athens, 12-16 July", 1993. Examples of bloccked and unblocked polyisocyanates include
2-methylpentane 1,5-diisocyanate, 2-ethylbutane= 1,4-diisocyanate, 3(4)-isocyanatomethyl-1-
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methylcyclohexyl isocyanate, 3-isocyanatomethyl—3,5,5«tnmethylcyclohexane diisocyanate,
tris(isocyanatomethyl)benzene, 4,4'-diisocyanatodicyc!ohexylmethane, 1,4-bis({isocyanato-
methyl)cyclohexane, m-tetramethylxylene diisocyanate, p-tetramethylxylene diisocyanate
and, in particular, isophorone diisocyanate2. For deblocking it is common to add a metallic
catalyst, such as tin octoate, dibutyltin oxidle or dibutyltin dilaurate, for example, to the poly-
isocyanate formulation.

Further suitable crosslinking agents for hyd roxy-functional polyesters are anhydrides such as
trimellitic anhydride and its reaction produ cts with diols and diamines. Further examples of
such crosslinking agents are described by” T.A. Misev in “Powder Coatings: Chemistry and
Technology”, published by J.Wiley & Sons, Chichester on pages 123 and 124.

Polyacrylates, which commonly possess hydroxy!, carboxyl or glycidy! functionaiity, are also
employed as binders for powder coatings . They are prepared by the customary methods,
principally from monomers such as styrene and linear or branched C4-Cgalkyl esters of acry-
lic or methacrylic acid. In addition, other ethylenically unsaturated compounds, such as divi-
nylbenzene, acrylamide, methacrylamide, butoxymethylacrylamide, acrylonitrile, butadiene,
etc., can be added and copolymerized. Hysdroxyl functionality is ensured by the copolymeri-
zation of hydroxy-functional monomers stich as hydroxyethyl acrylate, hydroxyethyl meth-
acrylate, hydroxypropyl acrylate, hydroxy”propyl methacrylate, for example. For carboxyl
functionality use is made of ethylenically u nsaturated acids and anhydrides, such as acrylic,
methacrylic, itaconic and crotonic acid, and maleic, itaconic, acrylic or methacrylic anhy-
drides (US-A-3,836,604). Glycidyl functionality is provided, as taught in EP-A-0 256 369 and
US-A-3,876,578, by the copolymerization Of monomers such as glycidyl acrylate and glycidyl
methacrylate. As crosslinking agents for polyacrylates with hydroxy! or carboxyl functionality
it is possible in principle to use the same compounds as already described for the polyesters
with hydroxy! or carboxy! functionality. Further suitable crosslinking agents are the epoxy
compounds of US-A-0,045,040. Suitable crosslinking agents for polyacrylates with glycidyl
functionality are dicarboxylic acids, such as sebacic acid and 1,12-dodecanedicarboxylic
acid, and anhydrides, such as bistrimellitic anhydride, for example, and the compounds
described in US-A-3,880,946. DE-A-3 3 10 545, furthermore, discloses self-crosslinking
polyacrylates.
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Epoxy resins for powder coatings are usually either Novolac®-epoxy resins or, in particular,
those based on aromatic polyols, espe«ccially those based on bisphenols such as bisphenol A
Also known are modified bisphenol epmsoxy resins, from JP-A-58 187 464 (1982). The epoxxy
resins are employed in combination writh crosslinkers from the classes of the solid aliphatic
amines, solid aromatic amines, amine2 adducts, phenolic resins, polyacids and the alreacly
described carboxy-functional polyeste ¥s. Hardeners deserving of very special mention are
the dicyandiamides, which are frequeantly employed together with a catalyst, examples of
which are Lewis acids, boron trifluo ride-amine complexes, metal complexes, tertiary or
quaternary amines, and imidazoline de=rivatives, such as 2-methylimidazoline.

A further aspect of the invention is za composition stabilized against thermal, oxidative or
light-induced degradation comprising

a) a thermoplastic polymer and

b) a polymer powder as de scribed above.
Thermoplastic polymers are for exarmnple polyolefins and all those polymers summariz €d
under the term engineering plastics, ssuch as for example polyester, polyamide, polystyre ne
or polycarbonate.

Still further aspects of the inventiom are the use of a concentrated aqueous polymmer
dispersion as described above as stabilizer against thermal, oxidative or light-induced
degradation of organic materials, whic h are susceptibel to thermal, oxidative or light induc ed
degradation and the use of a polyrmeer powder as described above as stabilizer agairst
thermal, oxidative or light-induced degmradation of a powder coating.

The preferences mentioned for the co ncentrated aqueous polymer dispersion apply also or
the stabilized compositions and all other subjects of the invention.

The compositions stabilized against thearmal, oxidative or light-induced degradation described
above may contain further additivess, for example, plasticizers, lubricants, emulsifiews,
pigments, optical brighteners, flameproofing agents or anti-static agents.

They may also contain light or heat sstabilizers which have been added in a conventioral
product form. When additional UV-abserbers or sterically hindered amines (HALS) are adde2d
they may be selected from the productss mentioned above.
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Further additives are those given below.

1. Antioxidants

1.1. Alkylated monophenals, for example 2 6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
methylphenol, 2,6-di-tert-butyl-4-ethylpheryol, 2 6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2 B-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4,6-dimethyl-
phenol, 2,6-dioctadecyl-4-methylphenol, 2 4 6-tricyclohexylphenol, 2 6-di-tert-butyl-4-meth-
oxymethylphenol, nonylphenols which are: linear or branched in the side chains, for example
2 6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-(1 "methylundec-1'-yl)phenol, 2 4-dimethyl-6-(1'-
methylheptadec-1'-yl)phenol, 2,4-dimethyl -6-(1-methyttridec-1"-yl)phenol and mixtures there-
of.

1.2. Alkylthiomethylphenols, for example 2 4-dioctylthiomethyl-6-tert-butylphenol, 2,4-dioctyl-
thiomethyl-8-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2 6-di-dodecyithiomethyi-4-
nonylphenol.

1.3. Hydroquinones and alkylated hydro quinones, for example 2,6-di-tert-butyl-4-methoxy-
phenol, 2,5-di-tert-butylhydroquinone, 2, 5-di-tert-amylhydroquinone, 2,8-diphenyl-4-octade-
cyloxyphenol, 2 6-di-tert-butythydroquinore, 2 5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-bu-
tyl4-hydroxyanisole, 3,5-di-tert-butyl-4-Inydroxyphenyl stearate, bis(3,5-di-tert-butyi-4-hy-
droxyphenyl) adipate.

1.4. Tocopherols, for example o-tocopierol, B-tocopherol, y-tocopherol, &-tocopherol and
mixtures thereof (vitamin E).

1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol), 4 4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyl-2-
methylphenol), 4,4™-thiobis(3,6-di-sec-arnylphenol), 4 ,4'-bis(2 6-dimethyl-4-hydroxyphenyl)-
disulfide.

1.6. Alkylidenebisphenois, for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2
methylenebis(6-tert-butyl-4-ethylphenol), 2,2"-methylenebis[4-methy!-6-(c-methylcyclohexyl)-
phenol],  2,2-methylenebis(4-methyl-&S-cyclohexylphenal), 2,2'-methylenebis(6-nonyl-4-
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methylphenol), 2,2‘-methylenebis(4,6—di—tert—buty|phenol), 2,2'-ethylidenebis(4,6-di-tewrt-butyl-
phenol), 2,2‘-ethylidenebis(G-tert-butyl-4-isobutylphenol), 2.2'-methylenebis[&(a-methylben-
zyl)-4-nonylphenol}, 2,2‘-methylenebis[6-(a,a—dimethylbenzyl)-4-nonylphenol], 4 4" -methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl—2—methylphenol), 1,1-bis(5-tert-
butyl-4-hydroxy-2-methylpheny 1)butane, 2 ,6—bis(3-tert-butyl-s-methyl-z-hydroxybenzyl)-4—
methylphenol, 1,1,3-tris(5-tert— butyMwhydroxy-z-methylphenyl)butane, 1,1-bis(5-tert—butyi-4-
hydroxy-z-methy|phenyl)-3-n-dodecylmerwptobutane, ethylene glycol bis[3,3-bi=s(3-tert-
butyl-4-hydroxyphenyl)butyrate], bis(3-tert-buty|-4-hydroxy-s-methyl-phenyl)dicyclopenta-
diene, bis[2-(3‘-tert-butyl-2'-hydroxy-5'-methylbenzyl)-6-tert-buty|-4—methylphenyl]te rephtha-
late, 1,1-bis-(3,5-dimethyl-2-nydroxyphenyl)butane, 2.2-bis(3,5-di-tert-butyl-4-hyd woxyphe-
nyl)propane, 2,2-bis—(5-tert—buty|-4-hydroxy2-methylphenyl)-4-n-dodecylmercaptobutane,
1,1,5,5-tetra(5-tert-butyl-4-hyd woxy-2-methylphenyl)pentane.

1.7. O-, N- and S-benzyl cormpounds, for example 3,5,3'.5'-tetra-tert-butyl-4,4‘vdihydroxydi-
benzy! ether, octadecyl-4whydroxy-3,5—dimethylbenzylmercaptoacetate, tridecyl-4—hydroxy-
3,5-di-tert-butylbenzylmercapt©oacetate, tris(3,5—di-tert-butyl—4-hydroxybenzyl)amine, bis(4-
tert-butyl-3-hydroxy-2.6-dimethylbenzyl)dithioterephthalate, bis(3,5-di-tert-butyl-4—hydroxy-
benzyl)sulfide, isoocty|-3,5-di-"tert-butyl-4-hydroxybenzy|mercaptoacetate.

1.8. Hydroxybenzylated malonates, for example dioctadecyl-2,2-bis(3,5-di-tert-b utyl-2-hy-
droxybenzyl)malonate, di-oc:tadecyl-2-(3-ter1—bmyl-4-hydroxy-5~methylbenzyl)ma|onate, di-
dodecylmercaptoethyl-2,2-bis {(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis[4-(¥ ,1,3,3-te-
tramethylbutyl)phenyl]—Z,2-bis(3,5-di-tert-butyl—4—hydroxybenzyl)malonate.

1.9. Aromatic_hydroxybenzyl compounds, for example 1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-
benzyl)-2,4,6-trimethylbenzene, 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame-
thylbenzene, 2 4,6-tris(3,5-di—tert-butyl-4-hydroxybenzyl)phenol.

1.10. Triazine compounds, for example 2,4-bis{octylmercapto)-6-(3,5-di-tert-butyl-<-hydroxy-
anilino)-1,3,5-triazine, 2-octylmercapto4,6-bis(3,5-di—tert-butyl-4-hydroxyanilino)—1 ,3,5-tri-
azine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)—1 ,3,5-triazine, 24,6-tris-
(3,5-di-tert-butyl-4-hydroxyphaenoxy)-1,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-hy droxyben-
zyl)isocyanurate, 1,3 5-tris(4~tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxypheenylethyl)-1 ,3,5-triazine,  1,3,5-tris(3,5-di-tert-butyl-=t-hydroxy-
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phenylpropionyl)-hexahydro-1,3,5-triazine, 1 ,3,5-tn's(3,5-dicyclohexy|-4-hydroxybenzyl)iso-
cyanurate.

1.11. Benzylphosphonates, for- example dimethyl-z,5—di—tert-butyl—4—hydroxybenzylphospho—
nate, diethyl-3,5-di-tert-butyl—4—hydroxybenzylphosphonate, dioctadecyl3 5-di-tert-butyl-4-hy-
droxybenzylphosphonate, dioctadecyl—5—tert-butyl-4-hydroxy-3-methylbenzylphosphonate.
the calcium salt of the monoethyl ester of 3,5-di-tert-buty|-4-hydroxybenzylphosphonic acid.

1.12. Acylaminophenols, for example 4-hydroxylauranilide, 4A-hydroxystearanilide, octyl N-
(3,5-di-tert-butyl-4-hydroxyphe nyl)carbamate.

1.13. Esters of ﬁ-(3,5-di—tert-bugl-4-hydro>_<yghenyl)grogionic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, n-octanol, i~octanol, octadecanol, 1,6-hexanediol, 1,9-
nonanediol, ethylene glycol, 8 ,2-propanediol, neopenty! glycol, thiodiethylene glycol, diethy-
lene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N N'-bis(hy-
droxyethyljoxamide, 3-thiaun«decanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol-
propane, 4-hydroxymethyl-1 -phospha—2,6,7-tri0xabicyclo[2.2.2]octane.

1.14. Esters of B~(5-tert-buty 1-4-hydroxy-3-methylphenyl}propionic acid with mono- or poly-

hydric alcohols, e.g. with met hanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanedi-
ol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyljisocyanurate, N,N'-bis-
(hydroxyethyl)oxamide, 3-thizaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethyl-
olpropane, 4-hydroxymethyl—1-phospha-2,6,7-trioxabicyclo[2.2.2]octane; 3,9-bis[2-{3-(3-tert-
butyl-4-hydroxy-5-methylphenyl)propionyloxy}-‘l ,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5.5}-
undecane.

1.15. Esters of B-(3.5~dicvc|ohexvl—4—hvdroxvphenvl)propionic acid with mono- or polyhydric
alcohols, e.g. with methanol,, ethanol, octanal, octadecanal, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propaneddiol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, tri-
ethylene giycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethylyox-
amide, 3-thiaundecanol, 3-tkiapentadecanol, trimethyihexanediol, trimethylolpropane, 4-hy-
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.
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1.16. Esters of _3.5-di-tert-butyl-4-hydroxyphenyi acetic acid with mono- or polyhydric alco-
hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6—hexanediol, 1,9-nonanediol,
ethylene glycoR, 1,2-propanediol, neopentyl glycol, thiodiethyle=ne glycol, diethylene glycol,
triethylene glyscol, pentaerythritol, tris(hydroxyethyl)isocyanuramte, N,N'-bis(hydroxyethyljox-
amide, 3-thiau ndecanol, 3-thiapentadecanol, trimethylhexanedaiol, trimethylolpropane, 4-hy-
droxymethyi-1 —-phospha-z,e,7-trioxabicyclo[2.2.2]octane.

1.17. Amides of 8-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N“-bis(3,5-di-tert-
butyl-4-hydroxyphenylpropionyl)hexamethylenediamide, N,N'- bis(3,5-di-tert-butyl-4-hydroxy-
phenylpropiorey)trimethylenediamide, N,N'-bis(3,5-di-tert-butyl ~4-hydroxyphenylpropionylhy-
drazide, N,M'-bis[2-(3-[3,5-di-tert-butyl-4—hydroxyphenyl]propionyloxy)ethyl]oxamide (Nau-
gard®XL-1, sLapplied by Uniroyal).

1.18. Ascorbi-c acid (vitamin C)

1.19. Aminic _antioxidants, for example N,N'-di-isopropyl-p-pheanylenediamine, N,N'-di-sec-bu-
tyl-p-phenyle=nediamine, N,N'-bis(1,4-dimethylpenty!)—p-phenylenediamine, N,N'-bis(1-ethyl-3-
methylpentyl )-p-phenylenediamine, N,N'-bis(1-methylheptyl)-pphenylenediamine, N,N'-dicy-
clohexyl-p-pEenylenediamine, N,N'-diphenyl-p-phenylenedi=amine, N,N'-bis(2-naphthyl)-p-
phenylenedi=amine, N-isopropyl-N'-phenyl-p-phenylenediamirae, N-(1,3-dimethylbutyl)-N'-phe-
nyl-p-phenyl enediamine, N-(1-methylheptyl)~N'-pheny|-p—phemylenediamine, N-cyclohexyl-N'-
phenyl-p-pheenylenediamine, 4-(p-toluenesulfamoyl)diphenywiamine, N,N'-dimethyl-N,N'-di-
sec-butyl-p-gohenylenediamine, diphenylamine, N-allyldipherylamine, 4-isopropoxydiphenyl-
amine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-n aphthylamine, N-phenyl-2-naph-
thylamine, ©ctylated diphenylamine, for example p,p'-di-te rt-octyldiphenylamine, 4-n-butyl-
aminophencl, 4-butyrylaminophenol, 4-nonanoylaminophencl, 4-dodecanoylaminophenol, 4-
octadecanosylaminophenol, bis(4-methoxyphenyl)amine, =2 6-di-tert-butyl-4-dimethylamino-
methylphermol, 2,4'-diaminodiphenylmethane, 4 ,4'-diaminod iphenylmethane, N,N,N',N'-tetra-
methyl-4,4'—diaminodiphenylmethane, 1,2-bis[(2-methylpherylyaminolethane, 1,2-bis(phenyl-
amino)propeane, (o-tolyl)biguanide, bis[4-(1',3'-dimethylbuty {)phenyllamine, tert-octylated N-
phenyl-1-naphthylamine, a mixture of mono- and dialkyBated tert-butyltert-octyldiphenyl-
amines, a mixture of mono- and dialkylated nonyldiphenyRamines, a mixture of mono- and
dialkylated dodecyldiphenylamines, a mixture of mono- amnd dialkylated isopropyl/isohexyl-
diphenylamnines, a mixture of mono- and dialkylated tert-toutyldiphenylamines, 2,3-dihydro-
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3,3-dlimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- and diialkylated tert-
butyl/tert-octyiphenothiazines, a mixture of mono- and dialkylated tert-octylphnenothiazines,
N-alli~ylphenothiazine, N,N,N',N'-tetraphenyl-1 ,A-diaminobut-2-ene, N,N-bis(2,2,6,6-tetra-
methylpiperid-4-yl-hexamethylenediamine, bis(2,2,6,6-tetramethylpipeﬁd—#yl)sebawte,
2,2,6 6-tetramethylpiperidin-4-one, 2,2,6,6-tetramethylpiperidin-4-o!.

2. Mietal deactivators, for example N,N'-diphenyloxamide, N-salicylal-N'-salicy loyl hydrazine,
N,N' -bis(salicyloyl)hydrazine, N,N'—bis(3,5-di~tert-butyl-4whydroxyphenylpropionyl)hydrazine,
3-samlicyloylamino-1,2 4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilidez, isophthaloy!
dihy drazide, sebacoyl bisphenylhydrazide, N,N-diacetyladipoyl dihydrazide, M, N"-bis(salicyl-
oyl)ooxalyl dihydrazide, N.Nbis(salicyloylthiopropionyl dihydrazide.

3. P*hosphites and phosphonites, for example triphenyl phosphite, diphenylal kyl phosphites,
phemyldialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos-
phitee, distearyipentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphhite, diisodecyl
pen-taerythritol diphosphite, bis(2,4-di-tert-butylphenyl)pentaerythritol diphosp- hite, bis(2,4-di-
curmylphenyl)pentaerythritol diphosphite, bis(2,6-di—tert-butyl—4-methylphenyl)pentaerythritol
diphosphite, diisodecyloxypentaerythritol diphosphite, bis(2,4-di-tert-butyl-6—methylphenyl)-
pen-taerythritol diphosphite, bis(2,4,6-tris(tert—butylphenyl)pentaerythritol diphosphite, tristea-
ryl =sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4 4-biphenylene diphosphonite, 6-
isoOctyloxy-2,4,8,10-tetra-tert-butyk-1 2H-dibenz{d,g]-1,3,2-dioxaphosphocin, bis(2,4-di-tert-
butyy-6-methyiphenyl)methyl phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)exthyl phosphite,
6-flLaoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-1 ,3,2-dioxaphosphocin, 2,2',2"-nitrilo-
[trie=thyltris(3,3',5,5'-tetra-tert-buty-1,1 “biphenyl-2,2"-diyl)phosphite], 2-ethylhexyl(3,3',5,5'te-
tra-tert-butyl-1,1"-biphenyl-2,2"-diyl)phosphite, 5-butyl-5-ethyl-2-(2,4,6-tri-tert—butylphenoxy)-
1,3 2-dioxaphosphirane. :

The following phosphites are especially preferred:

Triss(2.4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba-Geigy), tris(nonylphesnyl) phosphite,
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4. Hydlroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhyadroxylamine, N,N-
dioctyl hydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydreoxylamine, N,N-
dihex=adecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-Nl-octadecylhydrox-
ylamirme, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylarrmine derived from
hydrogenated tallow amine.

5. Nitrones, for example N-benzyl-alpha-phenyinitrone, N-ethyl-alpha-metinyinitrone, N-octyl-
alpha—heptylnitrone, N-lauryl-alpha-undecylnitrone, N-tetradecyl-aipha-tr-idecyinitrone, N-
hexadlecyl-alpha-pentadecylnitrone, N-octadecyl-alpha-heptadecylnitrone , N-hexadecyl-al-
pha-h<eptadecyinitrone, N-ocatadecyl-alpha-pentadecylnitrone, N-heptaedecy!-alpha-hepta-
decylmitrone, N-octadecyl-alpha-hexadecylnitrone, nitrone derived from N ,N-dialkythydroxyl-
amine derived from hydrogenated tallow amine.

6. Thi<osynergists, for example dilauryl thiodipropionate or distearyl thiodipr=opionate.

7. Pewoxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,
stearyl, myristyl or tridecy! esters, mercaptobenzimidazole or the zinc s=alt of 2-mercapto-
benzimmidazole, zinc dibutyldithiocarbamate, dioctadecy! disulfide, pentae=rythritol tetrakis(f-
dodecyimercapto)propionate.

8. Po3yamide stabilisers, for example copper salts in combination with iocdides and/or phos-
phoru s compounds and salts of divalent manganese.

9. Basic co-stabilisers, for example melamine, polyvinylpyrrolidone, dicwyandiamide, triallyt
cyanuarate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids, for examplea calcium stearate,
zinc sstearate, magnesium behenate, magnesium stearate, sodium ricinole=ate and potassium
palmittate, antimony pyrocatecholate or zinc pyrocatecholate.

10. Naucleating agents, for example inorganic substances, such as talcum, metal oxides, such
as tit=anium dioxide or magnesium oxide, phosphates, carbonates or sulfaates of, preferably,
alkalime earth metals; organic compounds, such as mono- or polycarbox<ylic acids and the
salts fthereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid , sodium succinate
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or sodium benzoat-e; polymeric compounds, such as jonic copolymers (_ionomers). Especially
preferred are 1,&:2,4-bis(3'.4‘-dimethylbenzy\idene)sorbhol, 1,3:24d i(paramethyldibenzyli-
dene)sorbitol, and 1,3:2,4-di(benzylidene)sorbitol.

11. Fillers and re=inforcing _agents, for example calcium carbonate, ssilicates, glass fibres,
glass bulbs, asbesstos, talc, kaolin, mica, barium sulfate, metal oxides a nd hydroxides, carbon

black, graphite, weood flour and flours or fibers of other natural products , synthetic fibers.

12. Other additiv-es, for example plasticisers, lubricants, emulsifierss, pigments, rheology

additives, catalys®&s, flow-control agents, optical brighteners, flameproeofing agents, antistatic
agents and blowirg agents.

13. Benzofurano nes and indolinones, for example those disclose2d in U.S. 4,325,863,
U.S. 4,338,244; LJ.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-M\-4316611;
DE-A-4316622; [DE-A-4316876; EP-A-0589839 or EP-A-0591102 or =3-[4-(2-acetoxyethoxy)-
phenyl}-5,7-di-ter-butylbenzofuran-2-one, 5,7-di—tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyl]—
benzofuran-2-one, 3,3‘-bis[5,7—di—tert—buty|—3-(4—[2—hydroxyethoxy]phanyl)benzofuran—Z—one],
5,7-di-tert-butyl-3 - (4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3 ,5-dimethylphenyl)-5,7-
di-tert-butylbenzoafuran-2-one, 3-(3,5-dimethyl-4-piva|oy|oxyphenyl)-5,7—di—tert-butylbenzo-
furan-2-one, 3-C3,4-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-one, 3-(2,3-dimethylphe-
nyl)-5,7-di-tert-bLmtylbenzofuran-2-one.

Aside form the =above mentioned components, coating compositiom of the invention may
contain further =additives as typically used in paints and lacquers: like slip- and leveling
agents, wetting &agents, pigments, pigment dispersants, defoamers, Jmatting agents, waxes,
anti skinning aciditives, adhesion promoters, in can stabilizers, coalescents, rheology
modifiers, sag cosntrol agents and thixotropic agents.

The following exaamples illustrate the invention.

General

Particle size dist ribution is measured by dynamic light scattering (DL_S, 90° scattering angle,
Nicomp Model 3 80, Particle Sizing System, Santa Barbara, CA, US#) and to determine the
mean intensity diiameter (Dint).
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The ultrasonic sound treatment i-s carried out with a SONOPLUS HD 2200 (commerecial
equipment from BANDELIN electronic GmbH & Co. KG, generator GM 2200 with ultrasosnic
converter UW 2200, booster horn SH 213 G and titanium flat tip TT19). Typically a treatraent
of 3 min at 60 percent power is ap plied for 500 ml oil/water emulsion.

Monomers are used as received vwithout further purification.

Water-borne product forms of the  following hydrophobic UV-absorbers are prepared

O
CH,, OH
° 0.

0 ) ClZH25IC13H 27

OH
L §
o o NN
CeHre OJ\‘,o o j)L o oty NZ

Compound 101 Compound 102
10
A Preparation Examples
Example A1
For the preparation of a stabie oil/iwater emulsion 20 g of compound 101 are dissolv-ed in
20g methyl methacrylate (NAMA), 1.6g stearyl methacrylate (SMA) and Om.06g
15  butandioldiacrylate (BDDA). Thea oil phase is added dropwise to a stimed solution of 16g
sodium dodecylsulphate in 56.5 g deionised water. After stirring for 30 min and ultrasormically

converting a kinetically stable e mulsion is obtained with an average droplet size belovw 250
nm. The emulsion is heated wp to 55 °C and the redox initiator (0.06 g ascorbic= acid
dissolved in 3 g deionised watesr; 0.25 ml HO; (35%) diluted in 0.5 g deionised watzer) is
20 subsequently added to the reacttion mixture. The reaction mixture is continuously stirrecd by a
mechanical stirer and is makntained at 55 °C for three hours, then cooled to room
temperature (RT) and filtered w~ia a 20 pm fiter. The resulting particle size Dwr is 14 1 nm.
The active content of compoundll 101 is 20 wt%, based on the total weight of the emulsicn.

25 Example A2
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For the preparation of a stabBe oilwater emulsion 24 g of compound 101 are dissolved in
16 g methyl methacrylate (MMA), 169 stearyl methacrylate (SM A) and 0059
butandioldiacrylate (BDDA). T he oil phase is added dropwise to a stirred solution of 164
sodium dodecylsulphate in 56 .59 deionised water. After stirring for 30 min =nd ultrasonically
converting a kinetically stable emuision is obtained with an average dropleat size below 250
nm. The emulsion is heatecd up to 55 °C and the redox initiator (0.083 g ascorbic acid
dissolved in 3 g deionised w ater; 0.32 mi H,0, (35%) diluted in 0.59 de=ionised water) is
subsequently added to the reaaction mixture. The reaction mixture is continumousty stirred bya
mechanical stirrer and is maisntained at 55 °C for three hours, then cooled —to RT and filtered
via a 20 um filter. The resultimg particle size Dy is 182 nm. The active cormtent of compound
101 is 24 wt%, based on the &otal weight of the emuision.

Example A3

For the preparation of a stallble oillwater emulsion 20 g of compound 10~1 are dissolved in
20 g ethyl acrylate (EA), 1.6 g stearyl methacrylate (SMA) and 0.06 g utandioldiacrylate
(BDDA). The oil phase is added dropwise to a stirred solution of 16 g sodium
dodecylsulphate in 56.5 g cleionised water. After stirring for 30 min and ultrasonically
converting a kineticcally stabele emulsion is obtained with an average drop let size below 250
nm. The emulsion is heate=d up to 55 °C and the redox initiator (0.CD6g ascorbic acid
dissolved in 3 g deionised wwater; 0.25 ml H.O; (35%) diluted in 0.59g d eionised water) is
subsequently added to the reaction mixture. The reaction mixture is contin uously stirred by a
mechanical stirrer and is ma intained at 55 °C for three hours, then cooled to RT and filtered
via a 20 um filter. The resultling particle size Dy is 156 nm. The active comntent of compound
101 is 20 wi%, based on the total weight of the emulsion.

Example A4

" For the preparation of a stalole oilwater emuision 24 g of compound 101 i s dissolved in 16 g

ethyl acrylate (EA), 1.6 g stemaryl methacrylate (SMA) and 0.05 g butandioBdiacrylate (BDDA).
The oil phase is added drospwise to a stirred solution of 1.6 g sodium edodecylsulphate in
56.5 g deionised water. Aftear stirring for 30 min and ultrasonically conwerting a kinetically
stable emulsion is obtained with an average droplet size below 250 nren. The emulsion is
heated up to 55 °C and the= redox initiator (0.08 g ascorbic acid dissolveedin 3 g deionised
water; 0.32 ml H,O, (35%) diluted in 0.5 g deionised water) is subsequrently added to the
reaction mixture. The reacti=on mixture is continuously stirred by a mechaanical stirrer and is
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maintained at 55 °C for three hours, then cooled to RT ancd fittered via a 20 pm filter. The
resulting particle size Dinr is 199 nm. The active content of compound 101 is 24 Wt%, based
on the total weight of the emulsion.

Example AS

For the preparation of a stable oil/water emulsion 40 g of compound 101 are dissolved in
40g methyl methacrylate (MMA), 48g stearyl me-thacrylate (SMA) and 0.12g
butandioldiacrylate (BDDA). The oil phase is added dropwilise to a stirred solution of 10.3¢g
Disponil® FES 32 IS (31 wi% active, Cognis Deutschland G mbH&C0.KG) in 115 g deionised
water. After stirring for 30 min and ultrasonically convertin-g a kinetically stable emulsion is
obtained with an average droplet size below 250 nm. The ernulsion is heated up to 55 °C and
the redox initiator (0.2 g ascorbic acid dissolved in 3 g deicnised water; 0.81 mi H,0, (35%)
diluted in 2.0 g deionised water) is subsequently added to &he reaction mixture. The reaction
mixture is continuously stirred by a mechanical stirrer andl is maintained at 55 °C for three
hours, then cooled to RT and filtered via a 20 um filter. The resulting particle size Dy is 170
nm. The active content of compound 101 is 20 wt%, beased on the total weight of the
emulsion.

- Example A6

The following samples were prepared with a monomer mixture (Mix 1), containing 11 %
hydroxyethyl methacrylate, 15 % vinyl toluol, 15 % cycloshexyl methacrylate, 28 % methyl
methacrylate and 31 % iso-butyl methacrylate. For the preparation of a stable oil/water
emulsion 40 g of compound 102 are dissolved in 40 g off Mix |, 3.2 g stearyl methacrylate
(SMA) and 0.12 g butandioldiacrylate (BDDA). The oil phamse iss added dropwise to a stirred
solution of 10.3 g Disponil® FES 32 IS (31 wt% active, Coognis Deutschiand GmbH&C0.KG)
in 110 g deionised water. After stirring for 30 min and ultmrasonically converting a kinetically
stable emulsion is obtained with an average droplet size below 250 nm. The emulsion is
heated up to 55 °C and the redox initiator (0.2 g ascorb ic acid dissolved in 5 g deionised
water; 0.81 ml H,0, (35%) diluted in 5.0 9 deionised wauater) is subsequently added to the
reaction mixture. The reaction mixture is continuously stir-red by a mechanical stirrer and is
maintained at 55 °C for three hours, then cooled to RT &nd filtered via a 20 um filter. The
resulting particle size Dyr is 198 nm. The final active cortent of compound 102 is 20 wt%,
based on the total weight of the emulsion.
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Example A7

For the preparation of a stable oiliwater emulsion 40 g compound 102 are dissolved in 40 g
of Mix | and 3.2 g stearyl methacrylate (SMA). The oil phase is added dropwise to a stired
solution of 10.3 g Disponi®! FES 32 1S (31 wi% active, Cognis Deutschland GmbH&C0.KG)
in 110 g deionised water. After stirring for 30 wmin and ultrasonically converting a kinetically
stable emulsion is obtained with an average droplet size below 250 nm. The emulsion is
heated up to 55 °C and the redox initiator (0.2 g ascorbic acid dissolved in 5 g deionised
water; 0.81 ml H,0, (35%) diluted in 5.0 g devionised water) is subsequently added to the
reaction mixture. The reaction mixture is continuously stired by a mechanical stirrer and is
maintained at 55 °C for three hours, then cooled to RT and filtered via a 20 pm fitter. The
resulting particle size Divr is 198 nm. The final active content of compound 102 is 20 wt%,
based on the total weight of the emulsion.

Example A8

For the preparation of a stable oilivater emuilsion 40 g of compound 102 are dissolved in
40 g of Mix |, 3.2 g stearyl methacrylate (SMA) and 0.06 g dodecyl mercaptane (DDM). The
oil phase is added dropwise to a stirred solwtion of 10.3 g Disponil® FES 32 IS (31 wt%
active, Cognis Deutschland GinbH&C0.KG) irm 110 g deionised water. After stirring for 30 min
and uitrasonically converting a kinetically stab»le emulsion is obtained with an average droplet
size below 250 nm. The emulsion is heated upo to 55 °C and the redox initiator (0.2 g ascorbic
acid dissolved in 5 g deionised water; 0.81 mk HO; (35%) diluted in 5.0 g deionised water) is
subsequently added to the reaction midure. The reaction mixture is continuously stirred by a
mechanical stirrer and is maintained at 55 °C for three hours, then cooled to RT and filtered
via a 20 um filter. The resulting particle size Dwr is 198 nm. The final active content of
compound 102 is 20 wt%, based on the total weight of the emulsion.

B Coating Application Examples

Example B1: Testing of light stabilizers in a_ clear, waterborne penetrating wood coating

The test formulation is a commercial waterbo me wood coating, which imparts water repellent
properties to the coated wood by hydrophobic components (Woodcare QS with
propiconazole from B&hme, Switzerland, ~-12% solid content). The different UV-absorber
products are added to the formulation by sstirring for 2h. The fully formulated paints are
evaluated for storage stability at room femperature in closed bottles by rating the
homogeneity of the formulation after differemt time intervals (see Table 1). In addition, the
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non-aged paints are aspplied on fir wood panels (one coat with a brussh) and tested in
accelerated weatheringg equipment (QUV tester from Q Panel Compamny: UV-A 340nm
fluorescent lamps; test acycle: 5h light 58°C, 1h dark water spray 22°C).

Table 1: Storage tests zand weathering results

colour change of coated fir wood
il panels after QUV accelerated
% LS storage stabili
° ¢ Y weathering; AE= versus unexposed
No. | (product form or total
) sample
formulation)
after after after | after after | after
48h 16 weeks |200h {400h [800h |1000h
) slight
slight .
Cc1 no LS . separation | 18.5 | _ _ _
separation
eth”
strong
2% LIGNOSTA B 1198 | strong .
Cc2 L . separation | 5.6 8.2 - _
2% Tinuvin 1130 separation
eth.”
2% LIGNOSTA.B 1198 ight strong
sli
1 5% product of example 9 . separation | 1.4 4.7 7.8 _
. separation
AB (20% active UVA) eth*
2% LIGNOSTA.B 1198
2 . strong
10% product of” slight .
. separation | 2.5 16 6.2 6.9
example A5 (20% separation thor
eth
active UVA)

*) e.t.h.: easy to homogyenize; these formulations could be easily re-homoggenized by simple
shaking or stirring. C1 and C2 are comparative

Weathering performarmce is rated according to colour change AE* (Din 6174) measured with
a spectrophotometer wersus the comresponding initial unexposed sample_. AE* measurement
is stopped, when wood graying starts due to lignin degradation.

LIGNOSTAB® 1198 is a commercial sterically hindered amine from Ciba Specialty
Chemicals, which is ussed to prevent lignin degradation in conjunction with UV absorbers.

Tinuvin® 1130 is a cornmercial UV-absorber from Ciba Specialty Chemiczals.
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Example B2: T esting of light stabilizers in a clear, waterborre film forming wood coating

As test formul=ation a clear waterborne wood coating basec on an acrylic dispersion with the
fallowing compoosition is used (solid content approximately =33% by weight):

Neocryl® XK 980 (from NeoResins) 91,2 parts
Water 4.7 parts
Ethyldigiykol 3.4 parts
Borchigel® L7 5 N (from Borchers)/Water (1/1) 0.4 parts
Dehydran® 12293 (from Cognis) 0.3 parts
Total: 100.0 parts

The additivess given in Table 2 are added 1o the formuulation under stirring for 2h. The
formulations aare applied by brush to fir wood panels. Totaally three coats are applied with a
drying time of one day between each coat (approxima tely 100g/m? per coat). The fully
formulated p=aints are evaluated for storage stability at roo-1m temperature in closed bottles by
rating the hoomogeneity of the formulation after differentt time intervals The coated wood
panels are te -sted in accelerated weathering equipment (CRUV tester from Q Panel Company:
UV-A 340nm fluorescent lamps; test cycle: 5h light 588°C, 1h dark water spray 22°C).
Weathering performance is rated by wood color change c=ompared to the initial color {before
exposure) aned by start of crack formation with the mean off a microscope.

Table 2: Staorage tests and accelerated weathering resmults in a clear, film forming acrylic
wood coatincg

colour change of coated fir

storage wood panels after QUV
% L=S
stability accelerated we=athering;, AE .
No (pro duct form on ﬂ 4 : fist cracking
after ersus une
solicd content) v S unexpossed sample after
6 month After 400 | After800h
h
ci noL_S ok 27.3 27 1 2000 h
C2 2% ~Tin 1130 ok 19.0 23.0 2000 h

10%%5 product of

exaomple A1 | separation

1 14.9 188.4 > 2800 h
(20S% UVA) eth*
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10% product of separation

2 example A2 14.3 17.2 1600 h

eth”

(24% UVA)
10% product of separation

3 example A3 ethe 15.2 19.0 > 2800 h
(20% UVA)
10% product of separation

4 example A4 ot_ht 14.8 19.7 >2800 h
(24% UVA) J

*) e.th.: easy to homogenize - these formulations can be easily re-homogenized by simple
shaking or stirring. C1 and C2 are comparative.

The results in table 2 demonstrate that the product forms according to the invertion show
good compatibility and formaulation stability combined with in most cases ssignificantly
improved weathering performance (prolonged durability).

Example B3: Testing of light stabilizers in a waterborne, slightly pigmented penetr-ating wood
coating

As coating system a commercially available product from Behr (USA) {Deckplus vvood-toned
waterproofing wood finish, natural clear) is used. The different UV-absorber pr-oducts are
added to the formulation by sstirring for 2 h. The formulations are applied on fir weood panels
(one coat) and tested in accelerated weathering equipment (QUV tester frorm Q Panel
Company: UV-A 340nm fluorescent lamps; test cycle: 5h light 58°C, 1h dark wvater spray
22°C). Weathering performance is rated visually by extent of wood graying dwie to lignin
degradation. LIGNOSTAB 11 98 is additionally used to improve wood stabilization— The tested
products did not show any nexgative influence on storage stability of the formulatio n.

Table 3: Wood graying of Deckplus wood-toned waterproofing wood finish from  Behr (solid
content around 20%) upon accelerated weathering exposure
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Rating of wood greying
0,
N % l;j ¢ total after after
0 (product orm  on ota 800 h 1200 b
formulation)
C1 nolLS strong strong
1% LIGNOSTAB 1198 .
c2 ° slight slight
1% Tin 1130
1% LIGNQOSTAB 1198 . .
c3 slight slight
2% Tin 1130
1% LIGN©OSTAB 1198 ) .
C4 slight slight
3% Tin 1130
1% LIGN OSTAB 1198 .
C5 ok very slight
5% Tin 1-130
1% LIGNI OSTAB 1198
1 2.5% pro-duct of example A5 ok very slight
(20% active UVA)

The product form according to the invention shows improved durability (later start of woodl
graying) even at much lower treating level (weight %) of the active component in the=
formulation.

Example B4: Testing of light stabilizers in waterborne 1p and 2p acrylic/isocyanate industria_|
coatings

The light stabilizer prorduct forms of examples A6, A7 and A8 are tested in comparison toO
Tinuvin 1130 in a water bome 1-pack acrylic / blocked polyisocyanate and two different wate r
borne 2-pack acrylic / ppolyisocyanate coating formulations.

Light stabilizers (1% Ti#n 292 and 2% active UVA, both based on the total binder solid contermt
of the paint system) wrere added to the fully formulated paints and tested for homogeneouss
incorporation, shelf staability at room temperature and at 40°C, pot-life (in the case of 2p
formulations) and dura bility (UVCON and CAM 180 exposure).

In case of the 2p foramulations, shelf stability is tested in the corresponding formulationss
without the hardener component. Comparison is always made to the formulation without lighat
stabitizer.
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Test series B4.1; Formulations of light stabilizers in_water—bome 1p formulation (Joncryl-

binder)
Table 4.1=

1 2 3 4 5

Product o—f|Product of | Product of

NoS | Tin 1130 example A6 example A7 | example A8
Joncry! 83300 K 31.2 31.2 31.2 312 31.2
AMP 90 0.3 0.3 03 0.3 0.3
Byk 022 = 0.3 0.3 0.3 0.3 0.3
Surfynol 104 S 0.3 0.3 0.3 0.3 0.3
DI water 53 53 5.3 53 5.3
Joncryi 8 300 47.8 478 47.8 47.8 47.8
Dowanol TPNB 3.5 3.5 3.5 3.5 35
Rhodocowat WT 1000 ¥ | 11.2 11.2 11.2 11.2 11.2
Byk 022 0.1 0.1 0.1 0.1 0.1
Tinuvin 292 9 04 |04 0.4 0.4 0.4
Tinuvin ‘8130 - 0.8 - - -
Product «f example A6 | - - 4.2 - -
Product «<of example A7 | - - - 4.2 -
Product -of example A8 | - - - - 4.2
Total 100.4 | 101.2 104.6 104.6 104.6
TAcrylic dispersion, Johnson Polymers 7 Defcamer, Byk
IWetting agent, Air Products 9 Harcener, Rhodia

YHALS, Ciba Specialty Chemicals
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Test series BB4.2: Formulations of light stabilizers in waterborne 2p formulation (M&acrynal -

binder)
Table 4.2

1 2 3 4 5

Product of | Product of | Prodiact of
No LS Tin 1130 | example example exam.ple
AB A7 AB
Macrynal VSTV 6299w ¥ 87.6 87.6 87.6 87.6 87.6
Surfynol 104/°BG ° 1.8 1.8 1.8 1.8 1.8
Borchigel L/ 44 % 0.3 03 0.3 0.3 0.3
(50% in deiomised water)
Bayowet FT =248 R 0.3 0.3 0.3 03 0.3
Borchigol LACC 80 1.5 15 1.5 1.5 15
(10% in buto>xyl)
Deionized water 8.5 8.5 8.5 8.5 8.5
Tinuvin 292 &) 0.6 0.6 0.6 0.6 0.6
Tinuvin 1130 - 1.2 - - -
Product of exxample A6 - - 6.0 - -
Product of exxample A7 - - - 6.0 -
Product of excample A8 - - - - 6.0
Total base 100.6 101.8 106.6 106.6 106.65
Rhodocoat VWT 2104 ” 8.0 8.0 8.0 8.0 8.0
Tolonate HD T-LV2® 18.7 18.7 18.7 18.7 18.7
Butoxyl 6.6 6.6 6.6 6.6 6.6
Total hardeneer 333 33.3 33.3 33.3 33.3
@tal base + hardener J 133.9 135.1 139.9 139.9 r139.9 J

"N Acrylic disp-ersion, Solutia

3Thickener, BBorchers

9Slipping age=nt, Borchers

NHardener, Rhodia

J Wetting agent, Air Products

4 Wetting agent, Borchers

® HALS, Ciba Specialty Chemicals
® Hardener, Rhodia
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Test series 4.3; Formulations of light stabilizerss in waterborne 2p formulation (Setalux-binde=r)

Table 4.3

1 2 3 4 5

Product of | Product of | Product of
No LS Tin 1 130 | example example example
A6 A7 A8
Setalux 6511 AQ-47 ¥ 60.2 60.2 60.2 60.2 60.2
Tafigel PUR 60 2 0.5 0.5 0.5 0.5 0.5
Dehydran 1293 3 0.2 0.2 0.2 0.2 0.2
Surfynol 104 BG ¥ 1.2 1.2 1.2 1.2 1.2
Byk 3017 0.1 0.1 01 0.1 0.1
Byk 3489 0.1 0.1 0.1 0.1 0.1
Dl water 27.2 27.2 27.2 27.2 27.2
Setalux 6511 AQ-47 48 4.8 48 4.8 4.8
DI water 57 5.7 5.7 57 5.7
Tinuvin 292 * 0.6 0.6 0.6 0.6 0.6
Tinuvin 1130 - 1.2 - - -
Product of example A6 - - 6.0 -
Product of example A7 - - - 6.0 -
Product of example A8 - - - - 6.0
Total base 100.6 101_8 106.6 106.6 106.6
Rhodocoat WT 2104 ¥ 25.0 25.0 25.0 25.0 25.0
Butylacetate 1.7 1.7 1.7 17 17
Butylglycolacetate 0.6 0.6 0.6 0.6 06
Methoxypropylacetate 3.0 3.0 3.0 3.0 3.0
Xylene 3.0 3.0 3.0 3.0 3.0
Total hardener 333 33.3 333 33.3 33.3
[Total base + hardener l 133.9 135 .1 139.9 139.9 139.9 J
“VAcrylic dispersion, Akzo Nobel Resins 2 Thickener, Miinzig Chemie
¥ Defoamer, Cognis 4 Wetting agent, Air Products
5 98urface tension agent, Byk 8 Wetting agent, Byk

NHALS, Ciba Specialty Chemicals ® Hardener, Rhodia
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the product forms of examples AB, A7 and A8 can be easily

5 incorporated in thesse formulations.

After 4 weeks of st-orage at room temperature as well as at 4

control without LSS showed no signs of incompatibilities (i.e. no decrease or

viscosity greater th an 20% of the initial value).

in the same wa Yy as the
e UVA used in
7 as such can not be uniformly

0°C all test paints inc luding the

in crease of

10
Test series 4.4: Sheff stability test of formulations 4.2, viscosity of formulations afte=r 4 weeks
storage
Table 4.4: viscositi es measured at shear rate 1000 s™
1 2 3 4 5
Product of | Product of | BProduct of
No LS | Tin 1130
example A6 | example A7 e=xample A8
Initial viscosity [rmnPas}] 189 212 163 161 161
Viscosity after 4 wweeks at RT
179 210 147 145 148
[mPas)
Viscosity after =4 weeks at
188 204 148 160 142
40°C [mPas]
Test series 4.5: Shelf stability test of formulations 4.3, viscosity of formulations aftear 4 weeks

15

storage
Table 4.5: viscositIes measured at shear rate 1000 s”
1 2 3 4 5
Product of | Product of | Prcoduct of
No LS | Tin 1130 | example example ex=ample
AB A8 A6
{nitial viscosity [rmPas] 9.5 10.6 9.4 9.5 9.3
Viscosity after 4 wneeks at RT
9.5 104 9.2 9.1 9.2
[mPas]
Viscosity after =4 weeks at
9.4 10.2 9.3 9.1 9.1
40°C [mPas}
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The paint formulations (writhout hardener) show no significant viscosity increasse on storage
(see table 4.4 and 4.5). This demonstrates that the new product forms do not inenpair the shelf
stability of such 2p paint formulations.

Test series 4.6: Appeararace of the paint film according to formulations 4.3.

The general features of the appearance of the cured clear coat in terms of =*Distinction of
Image, short and long wavelength” are not altered in the presence of the UVA  product forms
according to examples AS, A8 and A8.

Table 4.6: DFT ~ 4045 wm

1 2 3 4 5
Product of | Product of | Prod uct of
NolLS | Tin 1130 | example | example example

A6 A7 A8
DOI 936 |934 93.5 93.9 93.5
short wavelength value 9.2 9.6 8.0 8.6 7.4
long wavelength value 4.3 4.9 4.3 4.6 4.2

Test series 4.7: UVCON ddurability test of formulation series 4.2
Table 4.7a: DFT ~ 4045 um, variation of AE* upon UVCON exposure

1 2 3 4 5
Product of | Product of | Produci of
No LS Tin 1130 | example example examplee
AB A7 A8
500 h UVCON 21.2 8.2 1.7 1.7 1.8
1000 h UVCON 24 5 8.5 20 20 1.8
1500 h UVCON 25.0 104 3.3 3.3 2.8




5

WO 2005/023878

-87-

PCT/EP2004/051980

Table 4.7b: DFT ~ 40-45 um, variation of 60° gloss upon UVCOMIN exposure

1 2 3 4 5
Product of | Produsct of | Product of
No LS Tin 1130 | example | exam pie example
AB A7 A8
Initial 92 92 91 91 91
500 h UVCON 91 92 89 90 90
1000 h UVCON 92 92 o1 92 91
1500 h UVCON 81 91 88 91 88

Table 4.7c: DFT ~ 40-45 pm, variation of AE* upon CAM 180 exxposure

1 2 3 4 5
Product of | Prodmuct of | Product of
No LS Tin 1130 | example | exarmple example
A6 A7 A8
500 h CAM 180 22 0.2 04 0.3 04
1000 hCAM 180 | 2.3 0.3 0.3 0.2 0.2
1500hCAM 180 |29 0.5 0.2 0.1 0.2
2000 h CAM 180 | 3.1 0.7 0.2 0.2 0.2
Table 4.7d: DFT ~ 40-45 um, variation of 60° gloss upon CAM 180 exposure
1 2 3 4 5
Product of | Prod uct of | Product of
No LS Tin 1130 | example | exaraple example
A6 A7 AB
initial 92 92 920 92 89
500 hCAM 180 | 92 92 91 92 91
1000 h CAM 180 | 92 92 91 92 90
1500 h CAM 180 |80 92 90 91 89
2000 h CAM 180 {89 90 89 90 89
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Test series 4.8: UVCOMI durability test of formulation series 4.3.

Table 4.8a: DFT ~ 40-4-5 um, variation of AE* upon UVCON exposure

PCT/EP200-4/051980

1 2 3 4 5
Product of | Product of | Product of{
NolS Tin 1130 | example | example example
AB A7 A8
500 h UVCON 220 9.5 3.2 2.8 27
1000 h UVCON 278 9.9 47 5.0 5.1
1500 h UVCON 316 1.3 53 51 5.0
2000 h UVCON 288 16.3 6.6 6.9 9.0

Table 4.8b: DFT ~ 40-«45 pm, variation of 60° gloss upon UVCON exposure

1 2 3 4 5
Product of | Product of | Product of
MNolLS Tin 1130 | example example example

AS A7 A8

Initial o5 96 96 96 95

500 h UVCON 85 96 96 96 94

1000 h UVCON 83 92 91 92 91

1500 h UVCON 75 94 94 94 94

2000 h UVCON 72 96 88 91 94

Table 4.8¢: DFT ~ 40—-45 um, va

riation of AE* upon CAM

180 exposure

1 2 3 4 5
Product of | Product of | Product o<
No LS Tin 1130 | example | example example
AB AT A8
500 h CAM 180 1.7 0.5 0.2 0.3 0.3
1000 hCAM 180 | 2.4 09 0.1 0.1 0.3
1500 h CAM 180 15 0.5 0.2 0.2 0.3
2000 h CAM 180 1.8 1.0 0.3 0.4 0.6
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Table 4.8d: DFT ~ 4045 pm, variatiom of 60° gloss upon CAM 180 exposure

1 2 3 4 5
Product of | Product of | Product of
No LS Tin 1130 | example example example
A6 A7 A8
initial 95 96 96 96 94
500 h CAM 180 96 96 96 96 92
1000 h CAM 180 | 95 96 95 96 95
1500 h CAM 180 | 88 96 95 96 95
2000 hCAM 180 | 91 96 g5 95 94

In comparison to the non-stabilized sample and to Tinuvin® 1130 (Tin 1130), the increase of
AE* upon accelerated exposure is sgnificantly reduced when using the products of exampl es
A6, A7 and A8. Also gloss retenti-on is improved when the paints are stabilized with t he
product forms according to the instemnt invention.

C Ink Jet Application Examples

Example C1
A gelatin coat of following composit3on

Component: Amount (per m?)
Gelatin 1200 mg
Wetting agent 100 mg
Product of example 1 300 mg (active)

is applied over cyan, magenta andd yellow step images made on swellable and nanoporoous
ink jet photo papers using HP 970CCx, Lexmark Z65, Canon BJC 8200 and Epson Stylus 8390
ink jet printers. After drying of the tcop coat, the overcoated prints are iradiated in an Atlas  Ci-
35 weathering device and checked for light resistance relative to prints protected by a con trol
coating (no UV absorber). The ov-ercoat containing CGL 362 clearly prevent photo fades of
the prints in comparison to the «control coating, independent of the ink system or rint
medium.

D Photographic Examples
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Example D1: Incorporation into a gelatin layer and action as UV absorber

A gelatin coat of the following composition (per m?) is applied in the customary nmanner toa
polyester base. The polymer dispersion of example A1 is incorporated into the gelatin casting
solution under genti® mixing (no emuisification step is required)

Component: Amount (per m?)
Gelatin 1200 mg
Hardener 40 mg
Wetting agent 100 mg
Product of example= A1 320 mg (active)

The hardener is poetassium salt of 2-hydroxy-4,6-dichloro-1,3,5-triazine. The westting agent is
sodium 4,8-diisobu-tyinaphthalene-2-suifonate.

The gelatin coat is dried at 20°C for 2 days.

A transparent UV absorbing layer is obtained which is suitable for a photogra phic recording
material, for exampole as a UV filter coat.

The UV absorptio n spectrum of the layer is recorded using a Perkin Elmer Lambda 15
spectrophotometer-. The wavelength of maximum absorption (Amax) as well as the optical
density at Amax (ODPmex) are reported in the table below.

UV absorber Amax ODmax
CGL 362 355 nm 1.23

Example D2: A polyethylene-coated base material is coated with a gelatin c-oat comprising
o, P O

[
silver bromide and magenta coupler (M-9) of the formula /C\H\/ N~ N .
CH, | i l
N—N CiHy

The gelatin coat imcludes the following components (per m? of base material):
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Component AgBr coat
Gelatin 5159
Hardener 300 mg
Wetting agent 85 mg
Silver bromide 260 mg
Magenta coupler 325mg
Tricresyl phosphate 162 mg

The hardener used is the potassium salt of 2 _4-dichloro-6-hydroxytriazine; the wetting agent
used is the sodium salt of diisobutylnaphthalemnesuifonic acid.

Step wedges having a density difference of 0_3 log E per step are exposed onto the resulting
sample, which is then processed in accorda nce with the manufacturer's instructions in the
P94 processing process of Agfa Gevaert for c=olour negative papers.

After exposure and processing, the density o¥ reflectance in the green region is measured at
a density of between 0.9 and 1.1 of the wedge.

A gelatin layer comprising the product of «example A1 is prepared on transparent base
material as described in Example 1. A contreol layer without UV absorber is prepared in the
same manner.

Magenta step wedges are subsequently exp-osed behind the layer containing the product of
example A1 and the control layer in an At las exposure instrument at 15 kJicm? and the
reflectance density is measured again. Thae magenta dye density loss (-AD) is greatly
reduced by the CGL 362 layer in comparison with the control layer.

Example D3: A photographic material having the following layer structure is produced:

top layer

red-sensitive lavwer

second gelatine interlayer
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green-sensitive layer

first gelatine interiayer

blue-sensitive layer

polyethylene base

The gelatin layers consist o»f the following components (per m? of base material):

Blue-sensitive layer

o-(3-benzyl-4-ethoxyhydan toin-1 -yl)-o-pivaloyl-2-chloro-5{o-(2,4-di-
tamylphenoxy)butanamidoJacetanilide (400 mg)

o-(1 -butylphenylurazol-4-y[)-a—pivaloyl—5-(3-dodecanesulfonyl-2-methylpropanamido)—2~
methoxyacetamide (400 m«)

Dibutyl phthalate (130 mg)

Dinonyl phthalate (130 mg)

Gelatin (1200 mg)

1,5-Dioxa-3-ethyl-3-[3-(3,5 —di-t-butyl-4-hydroxyphenyl)propionyloxymethyl]-8,1 O-diphemnyl-9-
thia[5.5]spiroundecane (150 mg)

bis(1-acryloyl-2,2,6,6-tetra smethyl-4-piperidyi) 2,2-bis(3,5 di-t-butyl-4-hydroxybenzyl)rmalonate
(150 mg)

3,5-di-t-butyl-4-hydroxy(2,<4-di-t-amylphenyl)benzoate (150 mg)

poly(N-t-butylacrylamide) (50 mg)

blue-sensitive silver chlorasbromide emulsion (240 mg)

First gelatin interlayer

gelatin (1000 mg)

2,5-di-t-octylhydroquinone: (100 mg)

hexyl 5-[2,5-dihydroxy-4@-(4-hexyloxycarbonyl-1,1-dimethylbutyl)phenyl}-5-methylhe=xanoate
(100 mg)

dibutyl phthalate (200 mg)

diisodecy! phthalate (200 mmg)

Green-sensitive layer
7-chloro-2-{2-[2-(2 4-di-t-zamylphenoxy)octanamido]-1-methylethyl}-6-methyl-1H-pyra==clo[1,5-
bj[1,2,4]triazole (100 mg)
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G-t—butyl-7-chIoro-3-(3-dodecanesulfonylpropyl)-1H-pyrazolo[5,1-0][1 2.41triazole (100 mg)
dibutyl phthalate (100 mg)

dicresyl phosphate (100 m.g)

trioctyl phosphate (100 mc3)

gelatin (1400 mg)

3,3,3',3"-tetramethyl-5,5',6 ,6-tetrapropoxy-1 ,1'-spirobiindane (100 mg)
4-(i-tridecyloxyphenyl)thio morpholine 1,1-dioxide (100 mg)
4,4‘—butylidenebis(3-meth\_yl-s-t-butylphenol) (50 mg)
2,2'-isobutylidenebis(4,6-c:|imethylphenol) (10 mg)
3,5—dichloro-4—(hexadecyloxycarbonyloxy)ethylbenzoate (20 mg)
3,5-bis[3-(2,4-di-t-amyiph enoxy)propylcarbamoyl] sodium benzenesulfinate (20 mg)
green-sensitive silver chlerobromide emulsion (150 mg)

Second gelatin interiaver

gelatin (1000 mg)

5-ch|oro-2—(3,5-di-t-butyl—2-hydroxypheny|)benzo—1,2,3-triazole (200 mg)
2-(3~dodecyl-2-hydroxy-5-methylphenyl)benzo-1 2,3-triazole (200 mg)

trinonyl phosphate (300 mmg)

2,5-di-t-octylhydroquinore (50 mg)

hexy! 5-[2,5-dihydroxy--4-(4-hexyloxycarbonyl-1 N -dimethylbutyl)phenyll-5-m_ethylhexanoate
(50 mg)

Red-sensitive layer
2-[a-(2.4-di-t-amylphenc3xy)butanamido]-4,6-di-chloro-5—ethylpheno| (150 mg)
2,4~dichloro—3-ethyl—6-hexadecanamidophenol {150 mg)
4-chloro-2-(1,2,3,4,5-pe= ntaﬂuorobenzamido)-5-[2-(2,4-di-t-amylphenoxy)-3-m-ethyl-
butanamido]phenol (1000 mg)

diocty! phthalate (100 nmg)

dicyclohexyl phthalate C 100 mg)

gelatin (1200 mg)

5—chloro-2-(3,5-di-t-butyl~2—hydroxyphenyl)benzo-1 ,2,3-triazole (100 mg)
2-(3-dodecyl-2-hydroxy-—5—methylphenyl)benzo—1 ,2,3-triazole (100 mg)
3,5-di-t-butyl-4«hydroxy-(z,4-di-t-amylphenyl)benzoate (50 mg)
poly(N-t-butylacrylamiclie) (300 mg)
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N,N-diethyl-2,4-di-t-amylphenoxyacetamide (100 mg)
2,5-di-t-octylhydroquinone (50 mg)
red-sensitive silver chlorobromide emulsion (200 mg)

The topmost layer is prepared with and without LBV absorber,

with UV absorber:

2,5-di-t-octylhydroguinone (20 mg)

hexyl 5-[2,5-dihydroxy-4-(4-hexyloxycarbonyl--1,1 -dimethylbutyl)phenyl}-6-methyihexanoate
(20 mg)

gelatin (400 mg)

trinony! phosphate (120 mg)

UV absorber: product of example A1 (385 mg acstive)

without UV absorber:
gelatin (800 mg)

The hardener used is 2,4-dichloro-6-hydroxytrizazine K salt solution, the wetting agent is the
sodium salt of diisobutylnaphthalenesulfonic acid.

Three step wedges with a density difference of 0.3 log E per step are exposed onto each of
the samples (with blue, green and red light, respectively). Then the processing process RA4
(Kodak) for colour papers is carried out.

After exposure and processing, the reflectance densities in the red for the cyan step, in the
green for the magenta step and in the blue for the yellow step are measured at a density of
between 0.9 and 1.1 of the wedges. The wedlges are then exposed in an Atlas exposure
instrument at a total of 15kJ/cm?, and the reflectance densities are measured again.

In the case of the magenta wedge as well, the reflectance density before and after exposure
is measured in the blue for the yellowing.

The presence of the product of example A1 reduces the dye density loss of the cyan,
magenta and yellow image dye.
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Claims

1. A concentrated acjueous polymer dispersion with an average particle size of less than
1000 nm comprising
a) a polyrmer carrier prepared by heterophase radical polymerization of at least:
one ethylenically unsaturated monomer in the presence of
b) a non-polar organic light stabilizer,

wherein the weight ratio of non-polar organic light stabilizer to polymer carrier is greater than
50 parts of light stabiliizer per 100 parts of carrier.

2. A concentrated aquieous polymer dispersion according to claim 1 comprising additionally a
non-ionic, cationic or @nionic surfactant.

3. A concentrated aqueous polymer dispersion according to claim 1 wherein the weight ratio
of non-polar organic Fight stabilizer to polymer carrier is equal or greater than 80 parts per
100 parts.

4. A concentrated aq ueous polymer dispersion according to claim 1 wherein the average
particle size is less than 500 nm.

5. A concentrated aqueous polymer dispersion according to claim 1 wherein the non-polar
organic light stabilizer is selected fraom the group consisting of a hydroxyphenyl benzotriazol
UV-absorber, a hydroxypheny! triazine UV-absorber, a hydroxybenzophenone UV-absorber,
an oxalic anilide UV-absorber and a sterically hindered amine light stabilizer or mixtures
thereof.

6. A concentrated aquaseous polymer dispersion according to claim 1 wherein the non-polar
organic light stabilizer has a water solubility of less than 1 % by weight at room temperature
and atmospheric pressure.

7. A concentrated aquesous polymer dispersion according to claim 1 wherein the ethylenically
unsaturated monomer is selected from the group consisting of C;-Cisacrylates, Cq-
Cismethacrylates, acrylic acid, (meth)acrylic acid, styrene, vinyltoluene, hydroxy-functional
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acrylates or (meth)aciylates, acrylates or (meth)acrylates derived froran alkoxylated alcohols
and multifunctional eacylates or (meth)acrylates or mixtures thereof.

8. A concentrated aqueous polymer dispersion according to claim 5 wherein the
5  hydroxybenzophenosne is of formula |

O OH
Satal
zZ;

the 2-hydroxyphenykbenzotriazole is of formula lia, b orllc

HO OH
10 = >M (la), | W (IIb)
o~
R; N R, CH,CH,COT-T,
B N

(lic) ;

_

the 2-hydroxyphenyl-triazine is of formula ill
15
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(Yi)r \‘)@‘(Yor
N\
N‘ ~N
é/w (-1,
L_ ° _Ju Y2

and the oxanilide is of formula (V)

(\a/) ; wherein
G

in the compounds of the formula () v is an integeer from 1 to 3 and w is 1 or 2 and the
substituents Z independently of one another are hydrogen, halogen, hydroxyl or alkoxy
having 1 to 12 carbon atoms;

in the compounds of the formula (lia),
R, is hydrogen, alkyl having 1 to 24 carbon atoms, {=henylalkyl having 1 to 4 carbon atoms in
the alkyl moiety, cycloalkyl having 5 to 8 carbon atormns or a radical of the formula

R4
I CnHan-m-Mm in which
R5

R, and Rs independently of one another are alkyl haaving in each case 1 to 5 carbon atoms,
or R, together with the radical CoHanes.m, forms a cycloalky! radical having 6 to 12 carbon
atoms,

mis 1 or 2, n is an integer from 2 to 20 and

M is a radical of the formula -COOR; in which

Re is hydrogen, alkyl having 1 to 12 carbon atoms, salkoxyalkyl having in each case 1 to 20
carbon atoms in the alkyl moiety and in the alkoxy moiety or phenylalkyl having 1 to 4 carbon
atoms in the alkyl maiety,
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R, is hydrogen, halogen, alkyl having 1 to 18 ca rbon atoms, and phenylatkyl having 1 to 4
carbon atoms in the alkyl moiety, and

Rs is hydrogen, chiorine, alky! or alkoxy having in each case 1 to 4 carbon atoms or -COORs
in which Rs is as defined above, at least one o the radicals R4 and R being other than

hydrogen;

in the compounds of the formula (1ib)
~T is hydrogen or alkyl having 1 to 6 carbon atoms,
", is hydrogen, chlorine or alkyl or alkoxy having ir each case 1 to 4 carbon atoms,

nis 1or2 and,

ifnis 1,
/T4
T, is chlorine or a radical of the formula -OT, or -—N\ and,
T5
SN—Tz—N
Bfnis 2, T2 is a radical of the formula / o or-O-Ts0O-
TG T6
in which

~T.is hydrogen, alky! which has 1 to 18 carbon atorms and is unsubstituted or substituted by 1
tto 3 hydroxy! groups or by -OCOT;, alkyl which hass 3 to 18 carbon atems, is interrupted once
or several times by -O- or -NTe- and is unsubstitusted or substituted by hydroxyl or -OCOTe,
cycloalky! which has 5 to 12 carbon atoms and iss unsubstituted or substituted by hydroxyl
aand/or alky) having 1 to 4 carbon atoms, alkeny¥ which has 2 to 18 carbon atoms and is
wansubstituted or substituted by hydroxyl, phenylali<yl having 1 to 4 carbon atoms in the alkyl

(o)

ranoiety, or a radical of the formula -CH.CH(OH)-T7 «or —c—&H—CH,
H2

T 4and Tsindependently of one another are hydrogen, alkyl having 1 to 18 carbon atoms,
a Jkyl which has 3 to 18 carbon atoms and is interrupgpted once or several times by -O- or
$~Te-, cycloalkyl having 5 to 12 carbon atoms, ph enyl, pheny! which is substituted by alkyl
h=aving 1 to 4 carbon atoms, alkenyl having 3 to 8 carbon atoms, phenylalkyl having 1 to 4
caabon atoms in the alkyl moiety or hydroxyalkyl hawing 2 to 4 carbon atoms,
Te is hydrogen, alky!l having 1 to 18 carbon atoms., cycloalkyl having 5 to 12 carbon atoms,
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alkenyl having 3 to 8 carbon atoms, pheny!, phersyl which is substituted by alkyl having 1to 4
carbon atoms, phenylalkyl having 1 to 4 carbon a—toms in the alkyl moisty,

T, is hydrogen, alkyl having 1 to 18 carbon atoms, phenyl which is unsubstituted or
substituted by hydroxyl, phenylalkyl having 1 tc 4 carbon atoms in the alkyl moiety, or -
CH,OT,,

Te is alkyl having 1 to 18 carbon atoms, alkenyl h aving 3 to 8 carbon atoms, cycloalkyl having
5 to 10 carbon atoms, phenyl, phenyl which iss substituted by alkyl having 1 to 4 carbon
atoms, or phenylalkyl having 1 to 4 carbon atomss in the alkyl moiety,

T, is alkylene having 2 to 8 carbon atoms, alkeny®lene having 4 to 8 carbon atoms, alkynylene- |
having 4 carbon atoms, cyclohexylene, alkylere which has 2 to 8 carbon atoms and is-
interrupted once or several times by —O-, or a radical of the formula —
CH,CH(OH)CH,OT1;0CH,CH(OH)CH2- or -CHz~-C(CH,OH)-CH,

Tiois alkylene which has 2 to 20 carbon atoms aand can be interrupted once or several times
by -O-, or cyclohexylene,

T, is alkylene having 2 to 8 carbon atoms, alky #ene which has 2 to 18 carbon atoms and is-
interrupted once or several times by -O-, 1,3-cyclohexylene, 1,4-cyciohexylene, 1,3—
phenylene or 1,4-phenylene, or

T10 and Te, together with the two nitrogen atoms, are a piperazine ring;

in the compounds of formula (lic)
R’s is C4-Coalkyl and k is a number from 1 to 4;

in the compounds of the formula (lil)

uis 1 or 2 and ris an integer from 1 to 3, the subwstituents

Y; independently of one another are hydrogen, taydroxyl, phenyl or halogen, halogenomethyl,
alkyl having 1 to 12 carbon atoms, alkoxy having 1 to 18 carbon atoms, alkoxy having 1 to 18

carbon atoms which is substituted by a group —C=00(C,-Csalkyl);

ifuis 1,

Y, is alky! having 1 to 18 carbon atoms, pheryl which is unsubstituted or substituted by~
hydroxyl, halogen, alkyl or alkoxy having 1 to 18 -carbon atoms;

alkyl which has 1 to 12 carbon atoms and is ssubstituted by -COOH, -COQYj, -CONHz, —
CONHYg, -CONYgYg, -NHz, -NHYg, -NYgY1q, -NHCOY 44, -CN and/or -OCOY 4,

alky! which has 4 to 20 carbon atoms, is interriipted by one or more oxygen atoms and is.
unsubstituted or substituted by hydroxyl or alk:oxy having 1 to 12 carbon atoms, alkenyl
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having 3 to 6 carbon atoms, glycidyl, cyclohexyl wahich is unsubstituted or substituted by
hydroxyl, alkyl having 1 to 4 carbon atoms and/or —OCOY s, phenylalkyl which has 1 to 5
carbon atoms in the alkyl moiety and is unsubstitu—ted or substituted by hydroxyl, chlorine
and/or methyl, -COY 4, or -SO.Y43, or,

ifuis 2,

Y, is alkylene having 2 to 16 carbon atoms, alkenylene having 4 to 12 carbon atoms,
xylylene, alkylene which has 3 to 20 carbon atoms, is interrupted by one or more -O- atoms
and/or is substituted by hydroxyl, -CH,CH(OH)CHz—0-Y 45-OCH,CH(OH)CH,, -CO-Y45-CO-, -
CO-NH-Y 17-NH-CO- or -(CH2)-CO2Y1e-OCO-(CHz)r, in which

mis1,2or3,

Y, is alkyl having 1 to 18 carbon atoms, alkenyl having 3 to 18 carbon atoms, alky! which has
3 to 20 carbon atoms, is interrupted by one or more oxygen or sulfur atoms or -NTe- and/or is
substituted by hydroxyl, alkyl which has 1 to 4 carbon atoms and is substituted by -
P(O)XOY14)2, -NYgYgo0r -OCOYys and/or hydroxyl. alkenyl having 3 to 18 carbon atoms,
glycidyl, or phenylalkyl having 1 to 5 carbon atoms i the alkyl moiety,

Ys and Yo independently of one another are alkyl bhaving 1 to 12 carbon atoms, alkoxyalkyl
having 3 to 12 carbon atoms, dialkylaminoalkyl hawing 4 to 16 carbon atoms or cyclohexyl
having 5 to 12 carbon atoms, or Y and Y4 together— are alkylene, oxaalkylene or azaatkylene
having in each case 3 to 9 carbon atoms,

Y11 is alkyl having 1 to 18 carbon atoms, alkenyl hawing 2 to 18 carbon atoms or phenyl,

Y,2 is alkyl having 1 to 18 carbon atoms, alkenyl hawing 2 to 18 carbon atoms, phenyl, alkoxy
having 1 to 12 carbon atoms, phenoxy, alkylarmino having 1 to 12 carbon atoms or
phenylamino,

Y.s is alkyl having 1 to 18 carbon atoms, pheny! or =akylphenyl having 1 to 8 carbon atoms in
the alkyl radical,

Y4 is alkyl having 1 to 12 carbon atoms or phenyl,

Y,s is alkylene having 2 to 10 carbon atoms, phenyBlene or a group -phenylene-M-phenylene-
in which M is -O-, -S-, SO, -CHa- or -C{CH3)z-,

Yss is alkylene, oxaalkylene or thiaalkylene havireg in each case 2 to 10 carbon atoms,
phenylene or alkenylene having 2 to 6 carbon atomss,

Y7 is alkylene having 2 to 10 carbon atoms, phe nylene or alkylphenylene having 1 to 11
carbon atoms in the alkyl moiety, and

Y. is alkylene having 2 to 10 carbon atoms or alky3ene which has 4 to 20 carbon atoms and
is interrupted once or several times by oxygen;



10

15

20

25

30

WO 2005/023878 PCT/EP2004/051980

-101 -

in the compounds of the formula (IV) x is an integer from 1 to 3 and the substituents L
independently of one another are hydrogen, alkyl, alkoxy or al kylthio having in each case 1t0
22 carbon atoms, phenoxy or phenylthio.

9. A concentrated aqueous polymer dispersion according tae claim 5 wherein the sterically
hindered amine is selected from the group consisting of bis(2,2,6,6-tetramethyl-4-
piperidyl)sebacate, bis(2,2,6,6-tetramethyl-4-piperidyl)succinamte, bis(1 ,2,2,6,6-pentamethyl-4-
piperidyl)sebacate,  bis(1-octyloxy-2,2,6,6-tetramethyl-4-pipearidyl)sebacate,  bis(1,2,2,6,6-
pentamethyl-4-piperidyl) n-butyl-3,5-di-tert-butyl-4-hydroxybe=nzylmalonate, the condensate
of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidinez and succinic acid, linear or
cyclic condensates of N,N-bis(2,2,6,6-tetramethyl-4-piperidy 9)hexamethylenediamine and 4-
tert-octylamino-2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetram ethyl-4-piperidyl)nitrilotriacetate,
tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-butane-tetracaarboxylate, 1,1'-(1,2-ethanediyl)-
bis(3,3,5,5-tetramethylpiperazinone), 4-benzoyl-2,2,6,6-tetrammethyipiperidine, 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpipewridyl}-2-n-butyl-2-(2-hydroxy-3,5-
di-tert-butylbenzyl)malonate,  3-n-octyl-7,7,9,9-tetramethyl—1,3 8-triazaspiro[4.5]decan-2,4-
dione, bis(1-octyloxy-2,2,6,6-tetramethylpipetidyl)succinate, linear or cyclic condensates of
N,N'-bis-(2,2,6,6-tetramethyl-4-piperidylhexamethylenediami ne  and  4-morpholinc-2,6-
dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-
tetramethylpiperidyl )}-1,3,5-triazine and 1,2-bis(3-aminopropwylamino)ethane, the condensate
of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6 6-pentamethylpipe ridyl)-1,3,5-triazine and 1,2-bis-
(3-aminopropylamino)ethane,  8-acetyl-3-dodecyl-7,7,9,9-teatramethyl-1,3,8-triazaspiro[4.5)-
decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-pipesridyl)pyrrolidin-2,5-dione, 3-
dodecyl-1-(1,2,2,6 6-pentamethyl-4-piperidyl)pymolidine-2,5-fione, a mixture of 4-
hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidire, a condensation product of
N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamitme and 4-cyclohexylamino-2,6-
dichloro-1,3,5-triazine, a condensation product of 1,2-bis(33-aminopropylamino)ethane and
2,4 6-trichloro-1,3,5-triazine as well as 4-butylamino-2,2,6,6-&etramethylpiperidine (CAS Reg.
No. [136504-96-6]); N-(2,2,6,6-tetramethyl-4-piperidyl)-n-d odecylsuccinimid, N-(1,2,2,6,6-
pentamethyl-4-piperidyl)-n-dodecylsuccinimid, 2-undec=yl-7,7,9,9-tetramethyl-1-oxa-3,8-
diaza-4-oxo-spiro[4,5]decane, a reaction product of 7,7,9 ,9-tetramethyl-2-cycloundecyl-1-
oxa-3,8-diaza4-oxospiro [4,5]decane und epichlorohydrin, 1,1-bis(1,2,2,6,6-pentamethyl-4-
piperidyloxycarbonyl)-2-(4-methoxyphenyl)ethene, N,N'—bis-formyl-N,N'-bis(2,2,6,6-tetra-
methyl-4-piperidyl)hexamethylenediamine, diester of 4-methcoxy-methylene-malonic acid with
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1,2,2,6,6-pentamethyl4-hydroxypiperidine, pdly[methylpropyl-3—oxy-4—(2.2,6,6-tetramethyl—4-
piperidyl)]siloxare and reaction product of maleic acid anhydridee-o-olefin-copolymer with
2,2,6,6-tetramethyl-4-aminopiperidine, 1,2,2,6,6-pentamethyl-4-aninopiperidine, 2,4-bis|[N-
(1-cyclohexyloxy/-2,2,6,6-tetramethylpiperidine-4-yl)-N-butyl-amino]—6-(2-hydroxyethyl)amino-
1,3,5-triazine, 1 -(2-Hydroxy-2-methylpropoxy)-A»octadecanoyloxy-2,2,6,6-tetramethyl—
piperidine, 5-(2-ethylhexanoyl)oxymethyl-3,3,5-trimethyl-2-morphoslinone or a compound

| |
N N
N
o T =
A N—(CHY— e =N N\H

N—CH,

e

e .

in which n is fro-m 1 to 15.

10. A process for the preparation of a concentrated agueous p=olymer dispersion with an
average particle size of less than 1000 nm comprising the step

polymerizing at least one ethylenically unsaturated monomer in thme presence of a non-polar
organic light staabilizer by heterophase radical polymerization;

wherein the we=ight ratio of non-polar organic light stabilizer to polymer carrier formed from
the ethylenicall y unsaturated monomer is greater than 50 parts of light stabilizer per 100
parts of polyme-r carrier.

11. A process aaccording to claim 10 comprising the steps
a) dissolving, emulsifying or dispersing a non-polar o rganic light stabilizer in at
leasst one ethylenically unsaturated monomer;
b) pereparing a conventional oil in water emulsion of sa3d light stabilizer dissolved,
emuulsified or dispersed in at least one ethylenically unssaturated monomer;
c) Ehomogenizing the conventional emulsion to a rminiemulsion wherein the
dropolets of the organic phase have an average diameterbelow 1000 nm;
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d) polymerizing the miniemulsion by adding a polymerization anitiator;
wherein thes weight ratio of nan-polar organic light stabilizer to polymer carrier formed from
the ethylemmically unsaturated monomer is greater than 50 parts of lighht stabilizer per 100
parts of pol ymer carrier.

12. A polyrmer powder obtainable by vaporizing the volatile components of the concentrated
aqueous peolymer dispersion according to claim 1.

13. A composition stabilized against thermal, oxidative or light-induce=d degradation which

comprises ,
(=) an organic material susceptible to thermal, oxidativ-e or light induced

d-egradation, and
() a concentrated aqueous polymer dispersion according to claaim 1.

14. A composition according to claim 13 wherein the amount of compoenent b) is from 0.1 to
40% by weeight based on the weight of the solid content of component a’).

15. A composition according to claim 13 wherein the organic material is a recording material.

16. A cornposition according to claim 15 wherein the recording mate=rial is a photographic
material or an ink jet material,

17. A cormposition according to claim 15 wherein the recording materiaal is a printed material
containinag the concentrated aqueous polymer dispersion in an overprirmt varnish.

18. A cormposition according to claim 13 wherein the organic material iss an adhesive, an
aqueous emulsion of a natural or synthetic rubber, a water based ink o r a water based
coating.

19. A cormposition according to claim 18 wherein component a) is a wamter based coating.

20. A peowder coating composition stabilized against thermal, oxiciative or light-induced
degradatzion comprising

a) a solid binder material; and

b) a polymer powder according to claim 12.



10

15

WO 2005/023878 PC T/EP2004/051980

-104 -

21. A composition stabilized against thermal, oxidative or fight-indusced degradation
comprising

a)a thermoplastic polymer and

b)a polymer powder according to claim 12.

22. Use of a concentrated aqueous polymer dispersion according to claaim 1 as stabilizer
against thermaal, oxidative or light-induced degradation of organic materials, which are
susceptibel to termal, oxidative or light induced degradation.

23. Use of a polymer powder according to claim 12 as stabilizer against themal, oxidative or
light-induced d egradation of a powder coating.
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