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WD 2006/ 063635 PCT/ EP2005/ 011615 W stabilizer for
PMMA The invention relates to a noul ding conposition
with DV absorbers, a process for their preparation,

oAb B R, LY r ot o of e | gned hos /oaisas

additives are often used in plastics. These absorb in
the UV region of tive sspediiueerafd-t Pesapr ot ect eit her
the polyner 10 itself or other constituents of the
plastic or a material situated thereunder from
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stabilizer, UV light can genetrate only the uppernost
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| acquer layer-or W th coextru
cOApSSIic o | Apdrl anisth Bt sesThis U\A%\bs@ﬂ:ber the more

Flheguenklirfcchovevernct echnical r®RSONSportion of the UV
absorber used 1is actually needed for the protective
function. By way of example, this is the case when a
transparent component ig composed of a UV-stabilized
moulding composition but, as a result of the absorption
of the gtabilizer, UV 1light can penetrate only the
uppermost layers. The UV absorber gituated at lower
levels has absclutely no stabilizing function, but
contributes to the increase of yellowness index by
virtue of 1its absorption as described above in the

visible region.

An established sclution for this problem is coating of
the component either with a lacquer layer or with a
ceoextruded moulding composition layer which comprises a
UV  absorber. Frequently, however, technical reasons
prevent manufacture of this type of protective layer,
or economic reasons make the additional process step

undesirable.

Lee et al. [Polymer Degradation and Stability 83 (2004)
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prevent manufacture of this type of protective |ayer,
35 or econom c reasons nmake the additional process
step undesirable. Lee et al. [Polynmer Degradation and

S i 04) WD 2006/ 063635 - 2 -
P%??é#g%%gﬁgﬁ%%QS )435] descrf be polyphéﬁ§¥/%ﬁ%gﬁéﬁ%}1615

and poly (p-nethyl- phenyl acrylate) as UV stabilizer

f @3 HETdeEhey besepchophpol ymessrwlatde amhopels (p-methyl -
ti Qnred ] se W he PET, .an o s the
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mbemaresl st vl et henmonoasggamentt,icned f onixhtbese with

r @3z0N plher e WAS 818089 SihaldyniQf ARSOr RLiien is%_itn%%ating
UV or visible region. Fundanmental research by Li et
alf i Vacr 881 edulies0 16RE197HXBAGS st U8res tHRre  non-

phraterdpdresiv,eaahdngesentcofs  puhecpol ypbesylwasr Wiale® no

in .t i d phase. Na ti ' de -of .
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absorption for UV stabilization. 15 US 2003180542, EP

1 nd 9 1, de [ t f
g%%%%%éﬁgéfﬁ? E%%%%?éﬁiggﬁc%ga§${i?$:asﬂﬁ?%g ecules 10
abd&er s8E AT pottiedias s thed Phopet Jriepomaeeyangement  of

ResrCigialydriedcluded As didl L 160nponeat phete i Rot hention
mai n chai n. These patents do not nention poly(nmeth)- .
26 SacPtat & EPPAD0BYB. st b¥d thol Mer 87f o7t cHatilaging
appld caldoons iomhifelr ane preddriettvica .t he reacti on of

the OH group of resorcinol nonobenzoate with reactive
groups of a 25 polyner. Polyners which contain

gBciZpA3 IfgiGfdcr yERat 81137V 82 r Backed iBP thed @xanpl edescribe

Uneer Id I n ; PaEa -
e g e P P arsahont “For ™"

giVe ttREGIREE oxiyberO-Y PHetohe Frdupinwhpehyrarhanates.
eRkecticieclV absenbended0 as diol component here in the

main chain. These patents do not mention poly{meth)-

acrylates.

EP 120608 describes polymers for ccating applications
which are prepared via the reaction of the OH group of
resorcinol monobenzoate with reactive groups of a
pelymer. Polymers which contain glycidyl wethacrylate
are reacted 1n the examples. Under UV light, the
resorcinol monobenzoate group can undergo conversion in
a photo-Fries rearrangement to give the o-hydroxybenzo-

phenone group, which is an effective UV absorber.

However, the process degcribed has serious
disadvantages: the preparation of the polymers with
pre-UV absorber can take place only by a polymer-
analogous route, because an appropriate methacrylic
ester would suppress the free-radical polymerization
reaction because it acts as a free-radical scavenger.
The polymer-analogous reaction to give the desired

polymer-bonded pre-UV  absorber is disadvantageous
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However, the process described has serious
di sadvant ages: the preparation of the polyners with
pre- UV absorber can take place only by a pol yner-

a%%‘%ﬁﬁ%?d £y because an agproprlate yégf0§§615
ester woul d suppress the freeZradical I ‘on

reacti on because it acts as a free- rad|cal scavenger.
Thee qeol sgnmrepfanahogeuslirtteactzslonprocgere dthep deFiurethermore,
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react ednPQXy JHeURSiGaA under g dndesid edunsideaple  for
reactions, such as hydrolysis and crosslinking. The

16 GRS FHer ef ore unsuitable for 5
nmoul di ng conpositions. It was therefore an obj ect of
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achi eved via a noul ding conmposition, aracteri zed
t WatS 1Rl 9 €25t Bhe HEiorfeY sXHasurEope! yive riarkid tyora
free radical route with at | east one 15 nononer B

pre UV-absorber roup and haV|gg, on o
oo B B I P or e ke R iR 1 for BaLEA a0 FRIPES H5ion.
acﬂua\teloeregmzmif firom 3¢ t =400laumt Thené nvedhbmMer A is
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sure to e SO ereupo
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Suhdabheemnongy s Byare 'rrﬁr@:re'd'i‘f/' P o aeeorﬁélon at
conpounds whi ch carry out photo-Fries rearrangenents

aﬁt@Pv@é6§B§FeP¢z§ﬁqm13ﬁ%IFQNﬁﬁ@néﬁlA on exposure to
W |light. The result here is an ortho-hydroxybenzoyl

The inventive compounds can perform a photo-Fries
rearrangement on exposure to UV in the solid polymer,
whereupon the rearrangement product has the desired UV

absorption.

Suitable monomers B are in principle any of the
compounds which carry out photo-Fries rearrangements
after copeclymerization with monomer A on exposure to UV
light. The <zresult here is an ortho-hydroxybenzoyl
structure. Preferred meonomers B used are compounds
having acryloyl structures oxr having methacryloyl
structures or having styrenic structures, particularly
preferably p-methylphenyl methacrylate. However, other
suitable derivatives may also contain in para position,
instead of a methyl group, branched or unbranched

Cy~Cig-alkyl groups, or else -0-CH;.

Suitable monomers A are compounds sgelected from the
group of the monomers. capable of free-radical

polymerization. Particular preference 1is given to
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structure. Preferred nononers B used are conpounds
havi ng acryl oyl structures or having nethacryl oyl 30
structures or having styrenic structures, particularly

DS @R Jp prdiRd vl phenyl et pacryl at e Liowpues o004 fPle1s

suita vatives may al so contain in para

position, instead of a nethyl group, branched or
unoranehed ACkalErakyfrgnoups orocepsef GldB.acddylates,
Stidiabl & NPT S A SRTROUNDS. S8liled LR R yrenic
group of “‘the nmononers capable of free-radica

p lopaEE TAatd o re C 1REraTt id idre pref erence is given to WO
2006/ 063635 - 4 - PCT/ EP2005/011615 nononers A

selected fromthe group of the acryl ates, )
n@?ﬁth9P8P§§F sBbstT? utfed PEF - s uBBEPFHEEd i yFlnies no
MRS 10 asnd O tiéd®ind Tmeo MeReneisiBlar €egdion. The
pre- absor ber. whi c q%s no fbsorption baads N
eXtand AT Tt '8 He Vi stpT e rRGTHAST THEPHEPHoftfe g Omer
i raex dénoher cGpdiamebeeonpused ofonmbroneot Asigmd ficantly
n e; si.gnifij ¢ :
DOBE A et e el aunere iAo Phe Tt & rEa Jopgding
1CEBRFesiaroF EBRsese @ omansmsre® A, Convent i onal
materials with Wabsorbers al ways have poorer optica
properties because the_absorhers affect the visible

r EGIOE R ERTE QBE%FbFF%n‘%ﬁt h&Vi nTBRPTREY g5 always have
mgicerrieal Ssoptakes] phacpepbliysi beldheisyppeic | ayedB8bers affect

B use _vyell ow coloratjion.i | wa one o e . .
PRI e AR HESOL0T AhaN nhd MABR AL OF IR, grventive
bettter iggpe dearece .pl B pri ki nigh ythét uhpsrbéemetgunBecause

thah 1he BBNGEBESLE 20sfromdhe ghaupoef {he Gomuopnds ¢
having acryl oyl structures or having methacryl oyl

stgctiies TOF FEAWG 1§t pdmtenddaddpuhester appearance.
particularly preferably p-nethyl enephenyl

W%EE%&&%E%bﬁyvgiygslgggdbgg%ul guéé] that the monomers B
from the group of the compounds having acryloyl
structures or having methacryloyl structures or having
styrenic structures, particulariy preferably
p-methylenephenyl methacrylate, gives good results in
copolymerization with monomers A from the group of the
moncmers capable of free-radical polymerization,
preferably from the group of the acrylates,
methacrylates, substituted or unsubstituted styrenic
monomers and acrylonitrile, particularly preferably
methyl methacrylate. Furthermore, the polymer has

particularly good thermoplastic processability.

It has been found possible tc prepare blends with
excellent properties from the copolymers of monomer A

and meonomer B with other polymers.

It has also been found possible to carry out controlled
copolymerization reactions. For example, it is possible

to prepare core-shell polymers whose structure
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copol yneri zation wth nononmers A fromthe group of the
25 nononers capabl e of free-radical polynerization,
preferably fromthe group of the acryl ates,

ubstituted or_unsubstitu [
g§ﬁ22§¢%§é§1 aé?ylonltrll e, pgrtlcularly£€?é$%¥g§$§81lsls
nmet hyl nethacrylate. Furthernore, the polynmer has 30
paETtdoasdys goddrt keramgplegsta chprdcessahi | ahy elldstaseric
b ungd S 0 rg bl £n excel l.en
p?@%%%?%esa ?%n??ﬁea%b otﬁﬁgrs éi ngﬁoﬁéégir %Of%éethyl

morfTRRC 1Y Y i ot her P|§§I Weraéssq;@errt Grs hes@om@énfmerlzed
fqurtcb posgd bl end o) cashiy/ oMt ¢RPLT OLhed middle layer, as
neQizatlon reactions. For exanple, it is

Q% to prepare core-shell pol yners whose

structure WO 2006/063635 - 5 - PCT/ EP2005/ 011615
fo I a_hard ore n_el ast onmeric

n1 af%?aan n%téf’s%%?l Aposed df FEIV ﬁ%%h§? be
n@Khatryﬁﬁ@etaqheupréiwwab§@r©eph@ancm§cxmmbyperauedn by
| 9 ithe S%%'c'au@%d/ [k 'fé}%ﬁfbfam&ql & aﬁgiruda on occurs
requi red. Further nore, age to the polyner
prRAERS oPB@CEﬁﬁﬁ-@gadv%wra@%m%r@harﬂmee sﬁysm@mrlsk of

i ﬂﬁg@fr@&rﬁiﬂ @htbyoflgﬂaéé NEomBEEAUSE. NO V@g@f l{vﬁate' Harlkty of
exu tj.on occurs rlng roce I N r er nor. e,
L RS 410G TTEKEBFERPEF aPPod sesslng R orBBndfventive

Amperlyl iwicd e orgrd seittyl aofs dﬁﬂblﬂﬂ@ﬁ CHIN I@eﬁ@ﬁ@[etbeproduce
.1 t t moul_di Qsi tions.or
PAHEA% AR ! Bedaveali ve Jrouldingcon pocks,

ual” to pro Sem aEeprddu
eP§0f§Hé@tsP1§ﬁﬁel@OSMSOCK§dS 15 profiles, pipes,
hoses, rods. To prepare the inventive polyner matrix,

at Ieast one nononer A is copolynerized by a
f FEe-RFRTH FBGt VPRt IySprRip e UABELXan dthekgast one
gasnoigra rsuid abbgosphyented by a free-radical route, if

appropriate under an inert gas, in a suitable solvent,
with at least one monomer B. Conventicnal additives are
added, examplesg being suitable initiators or
regulators. The reaction mixture is usually heated.
Other polymers can also be added to prepare blends.
Once the polymerization action has ended, the polymer
is precipitated with a suitable solvent, dried, and
further processed. Dyes, impact modifiers and
additives, e.q. flame retardants, lubricants or
additives to inhibit thermo-oxidative degradation, may
also be added. Mouldings or semifinished products are
produced, as required by the application. The moulding
compositions or blends may also be coextruded or

applied to other materials.

Alongside the golution polymerization process
described, other free-radical polymerization processes
can also Dbe used tc prepare the inventive moulding
compositions, examples being emulsion polymerization,

suspension polymerization or bulk polymerization.
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20 with at | east one nononer B. Conventional additives
are added, exanples being suitable initiators or
regulators The reaction mxture is usually heated.

Cgﬂ§r an al so be added to pre

Once %cﬁcg d%%eﬁ%sfl zation acti og has endegl?éf’ﬁ]g%’%@?g/n%}lsls
25 is preC|p|tated wWth a suitable solvent, dried, and
further processed. Dyes, inpact nodi fiers and
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3Q pr adeced. a5 J1aui 1 ed %ﬂhevéﬁpbiégt'% dMfcrare, in
moul ding conpositions or blends nay a

coBbhgidett tor  1BpFHAEE LG ot hetndal Br itd1ss. taFbngipdy used
t hen S@thﬂelr(tlisﬁ@lgyﬁebhéatp@f‘tpd&@E§§§y PIrdaeseredbeEicld of

ot her. fr ee, r adi,cal at i roce can al so
DI A B efr TR ST et vESHOBE disipoce . 2otxttuded
corpesig imnssheextanplasl Eeitey iemlsios pd ymwerdz ataloigles.
suspensi on polynerization or bul k polynerization. WO

2006/ 063635 - 6 - PCT/ EP2005/ 011615 The inventive
meedi ngreemsasEt | oMCHAG1iAgW deompes HEbPn appidwiatinen. UV

|bd§@}ﬂﬁid§egy'ﬁe%&%‘%EBEﬁBEBLPgléchgkmréﬂﬁéﬂééH is a
vehlcles inrail vehicles, in aircraft, in

WO GORHT | 21 rEEPALEET af P, thiSd CF‘??}EW%%hnBFﬁﬁ?Sﬁsed’thh

| 1sadyiesd | smm@nd@letgast;gepl amlly pref aipsle@lrflgirélrotuth uv
R tio rovi de ets, coex
e s T N e B S0 pgfer compiteated
v@ﬁlaai:lee?s cat0 Bherarrerd wal tiowhdi rAgiveorposs medrerial .
providing W adsorption by means of photo-Fries
rearrangement is a |owcost alternative to the
cd&Rt r USKBRP bEBcesELVakhi chelPy alaks | ngéwHaRd tkPlequibgtter

ongmtdétga;tﬁjl@ﬁf |y e had It [ﬁ)r@:éeg%bighbﬁhtl’éwt B@,rtrmra%e not
SU antl y nore co I cat e shapes can
Ry £R [ RESEROER | Cat rh e TP SN seatures

disclosed herein.

Examples

Example 1

Preparation of UV-absorber copolymer

0.6 g of 2,2’-azobig(isobutyronitrile) disgsolved in
490.% g of toluene 1s metered into 540 g of methyl
methacrylate, 60 g of 4-methylphenyl methacrylate and
1.38 g of methyl 3-mercaptopropionate under argon at
88°C within a period of 360 min. Stirring is continued
for 60 min, and the mixture is then cooled to about
50°C and diluted with 329.1 g of toluene (100%

conversion, V.N. = 46.3 ml/g).

The pclymer 1is precipitated in methanol and dried

(vac., 120°C, 4 h) and processed to give a pressed
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The exanpl es given bel ow are given for better
illustration of the present invention but are not
intended to restrict the invention to the features 20
§@@@ . Exanpl es ample 1 2

of UV saﬂﬁir copol yrmer O. 6E§ of EC%yEBQ6@E/851615
2,2'-azobi s(isobutyronitrile) dissolved in 490.9 g of
t gheie | ofnetereckness 540mg of (peOhyEsiBf temperature:
methpadyl ate, 60 g of 4-nethyl phenyl methacryl ate and
1.38 g of nethyl 3-mercaptopropionate under argon at
98C within a period of 360 mn. Stirring is continued
fOJJ‘he60 fFeBseantida M Xt une-dd dtheh §00ledrd 0 abgUtsg  /m?

ﬁ nd di uted th 329.1 of tol uene (100% 35

) W‘?WI? B TREIBolyrEr 1Q0 to 400 nm)

pn33|@|Bahedstncmsvh@nMAﬁnnBcMaE@rléyaWest12@CTe@Hﬁblogy

SIBLScosoRibAe O Veag BLeRSRt YO 20L00T0% T covea

t @ffeamat ure: 1r180CrtiThe tpmessséds&l@etm sther adbaeedbelow.
aty A TAkR o BHW m% c@t(erﬁﬁ%gcﬁ% e V@?’e{)ﬁé%;ll_

range from 300 to In a Suntest S/ 1
Material Testing Tprhnnl ogy. .GrbH, D 635

Lizasen{ gerdcht - Al t ephaSl au) Andgt ebt ed 3f1@4 the1s | 288
irradligion tinmes listed in the taple bel ow
Y5 wheks i ndex|i-s—deternined to DIN 6167 (D65/10)
1@okrladi ati on 0| 24. 48| 96. ddAdeR1& 288. a1 | o®. 4] sTotal 91.1¢
91.27 91.66 91.62 91.44 91.4{ 91.2B 91.1p

rans tance
traARsSm Tt ance

(%]

Yellowness 1.68 1.29 1.39 1.64 1.77 2.15 2.43
index ({(D&5/10)

Transmittance 81.38151.18(42.48(36.32134.66|2322.58|31.04
at 235 nm [%]
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1% VYellowness 1.68 1.29 1.39 1.64 1.77 2.15 2.43
i ndex (D65/10) Transmttance 81.38 51.18 42.48 36. 32
34.66 32.58 31.04 at 335 nm[s] WD 2006/063635 - 8 -

P%I’dl?f@q)é)/gén 5 Patent cl aj,ms 1. I\/bulg{’;{g/?E%%%O,___)/011615

conposi characterized in“that at |

mononer A is copolynerized by a free- s radical route
wiRdterit |€bsimone nononer B having a pre-UV-absorber
group and having, on exposure to UV light, markedly

I ncreased absorption at a wavel ength of from 300 to

400 nmMapl Fingvbrinre doposi tdteragooridiedy tion Cdiah  at

1, characder baed ddhddat hh%gmee;t%i Bel0LO8, R LE free-
copol ynmeri zation with nonomer_ A with %xposure t uv

|i ght, ZRP6T3ho-e? o%yblenzbyl €38k uebar BOnPREBUEh having a
phot o- Frtesv-easdanganeatoupd shd Mgl -dhag Czﬁﬂpgﬁgés@ﬁe to
accordiLRg tp, ains_1 gn%lz, .charactsrl zgd i n _that v

t he nonofmer ont alAEANY act YFoyFoSEr uBPEPERGACR  at  a
met hacradwadersittuctiurierar 36t yreM @ staruct ure. 20 4.

Moul di ng conposition according to Cains 1 to 3,
characterized in that the nononer B is p-nethyl- .
phreny| Madtady | acempgsisiogpul aragrédnposi ton Claim 1,

accor didihde-td Al 783 1ih0 that Ch agbabhged d Nnebhat the o
nmononer A has been selected fromtheyg;ou,p of the

nononers T EFC LG eBL FRIMERCTSS yhe izt | RPOSgre to
6. Moului ng ldemrgsi t isen aeeehdi-hgdiroxPiban®oyl  structure

through phcoto-Fries rearrangement.

3. Moulding composition according to Claims 1 and 2,
characterized in that the monomer B contains an
acryloyl structure or methacryloyl structure or

styrenic structure.

4. Moulding composition according to Claims 1 to 3,
characterized 'in that the monomer B is p-methyl-

phenyl methacrylate.

5. Moulding composition according to Claims 1 to 4,
characterized in that the moncmer A has been
selected from the group of the monomers capable of

free-radical polymerization.

6. Moulding composition according to Claim 5,
characterized in that the monomer A has been
selected from the group of the acrylates,
methacrylates, substituted or unsubstituted

styrenic moncmers and acrylonitrile.

7. .Blend composed cof a moulding composition according
to Claims 1 to & and of at Jleast one other

polymer.
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characterized in that the nononer A has been selected
fromthe group of the acrylates, nethacrylates,
substituted or unsubstituted styrenic nononers and

acky! 9obEybbgs385 7. Blend copposed of ap

conp03|t|%n according to Clagﬁs l1to6 aggyE?bB?S/OIlSIS
| east one other polyner. WO 2006/ 063635 - 9 -

PCT/ EP2005/ 011615 8. Moul di ng produced from a
quldlW@o§P&P&§'tb?BduQQQOY@kB& t% T ik ()é%mﬁ%éatlon

Process for%gre par ati on of i ng conpo

accor di 7eF? {F%u?ﬁlpl%hﬁﬁakt@?lied i n that at Ieast

one nmononmer A is copolynerized with at |east one

nonomne ree-radi cal ;route. 10 10. Use of the
nﬁ%ldlndm%g%%%s ??oﬁrgg@gﬁﬁﬁ&EtQﬁ T BPHding position
const r itt¢orndsegt o, Chafmt at, wmmnadﬂerﬂzed%nd1 that at
vehlclep d n, jairn ft, i.n r af t

and in the ?é&ﬁgq®§%€$éﬁs%dl?n §v§ Fgﬁﬁe atgeast
of the FRsITCRTIMYNSO FHABT ta4 ofisc ot Wiy Itcwteel a| m 10 as
foils, sheets, coextruded |ayers on sheets and
exterlor‘fartg of nDtor vehi cl es.

moulding composition according to
Claim 1 in the construction sector, in motor
vehicles, in rail wvehiclesg, in watercraft, in

aircraft, in spacecraft, and in the technology

used in advertising.

11. Use of the moulding compositions accoxrding to
Claim 10 as foils, sheets, coextruded layers on

sheets and exterior parts of motor vehicles.



