WO 2004/ 104081 PCT/ EP2004/ 050804 -1 Highly conpati ble and non-m gratory

pol ynmeri c UV- Absorber The present invention relates to highly conpatible
hydr oxyphenyl trl azi ne UV- absorbers and to organic polyner nmaterial,
especially thernoplastic polymer filns, containing them The polyner

mat eri al t hW9 28M(18408kd nay be used as packaging filns, ROTHEREMI0MFIpacked
foodstuffs, beverages, pharmaceuticals, cosnetics, personal care products,
shanpoos and the like fromthe deleterious effects of ultraviolet radiation.
It is further useful in protecting plants in greenhouses. The invention
further pertains to a nethod of preventing photooxidation of packed food by
conmbi ned use of a UV absorber and an.gxygen scavenger. |t has been found
that certain tris-aryl-s-triazines are especially effective when
incorporated in the containers or filnms in which such materials are stored.
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the eff ectabserbers ahd @\orgtnfi polyié mateBbl espaciailynsTndpIastic polynier Aifis| C cont ai ners
whi ch all ow t he [ use of UV absgrbers towards

ransm ssi on of sych | ight. Th
br ot ect | noBEIANEAReTh e PPMPCEReiefi S obief meH BRSed PRRRARANG fIBbe. s a trend
t owar ds t fpeotectiag packed émtistoffs, begnades, phamuecedticalstasmedcss pelsbiiat caraest het i cal |y
Do Vi o (Re-Blsriaplagins Mot Ao EHGN BBl URRio e el 1 Bon alners
and fil ns faithepusefulén protectingrplants io greehhaisgmiThe inwentiop durtheopertadts takt r avi ol et
light, i. i J her, there
i sga tr enﬁng{t‘aﬁhg&vﬁgﬁn@%ﬁ%ﬁ?@a&gf\Sﬂ@g%dﬁﬁg?%gmg i nnere%\aglwgsg@%ﬁt ai ners.
Thi n- wal | cd@pexygenseayengsy. I has heen &ung thekegriesy trigratyhs-triggigesarewspacially | ow nor e
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safflower, cottonseed and corn oils contain varying |levels of unsaturated

olefinic acids or esters (e.g.
Also many packaged products such as certain fruit juices, soft drinks, beer, wines, food

products, dairy products, cosmetics, shampoos, vitamins and pharmaceuticals are
deleteriously affected, i.e. degraded, by the effects of ultraviolet (UV) light when packaged
in plastic containers which allow the transmission of such light.

The use of UV absorbers towards protecting bottle and film contents is well known.
However there is a trend towards the use of clear or lightly colored containers. More
aesthetically pleasing containers may be formed from clear plastics, which also allow one to
view the contents. Unfortunately, clear and lightly colored containers and films allow the
transmission of significant portions of ultraviolet light, i.e. light in the range of about 280 to
about 400 nm. Further, there is a trend towards more light-weight and hence thinner walled
containers. Thin-walled containers, by virtue of a shorter path length, will allow more UV
light to pass. Due to these trends in packaging there is a need for more efficient UV
absorbers for use in this area.

Many cooking oils and salad oils are now offered in clear PET [poly(ethylene terephthalate)]
packaging. Practically all vegetable or seed-based oils such as soybean, olive, safflower,
cottonseed and corn oils contain varying levels of unsaturated olefinic acids or esters (e.g.
linoleates), which are susceptible to light-induced degradation. Most plant-based oils also



| i nol eates), which are susceptible to light-induced degradati on. Most

pl ant - based oils al so WO 2004/ 104081 PCT/ EP2004/ 050804 -2 contai n natural
chl orophyl | or other pignment photosensitizers. Pascal) at al., J. Food Sci.,
60 (5), 1116 1995% di scuss the UV protection of soybean 0|I with the use
of Tinuvin WOGY4APB} horated i nto coextruded, multi-| ay d1CIEEP2004/050804

pol ypropyl ene-based containers. Tinuvin(r) 326 1is a benzotriazoie W

absor ber, 5-chloro-2-(2-hydroxy-3-tert-butyl-5-nethyl phenyl)-2H

benzotri azol e, available from G ba Specialty Chem cals Corp. WO 03/004557
descri bes sone hydroxyphenyl triazi ne UV absorbers having good persistency
in polyolefin films. Plastic container.®.or filns containing durable U/
absorbers are also nmentioned In WO 01/57124. Present hydroxyphenyl triazi ne
UV absorbers show excellent conmpatibility and persistence in a variety of
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pol ymers, allow ng thus to mcor&orate anount ey are

t her mal | y i&8&8pnzotrigzele HY apserberyorg OWr%@TWH@Xbéﬁ%M' Soipgteviphesyl)-2Hpor t ant  when

in cont actbéﬁt(;trbzg‘o@oglva%b@wﬁoﬁﬂ%eca Kinfi&R Corpnvention relates to a oligo-
or pol yester forrrufa(l) [AAODCk (I) inwhich xis a nunber from1l to

50; Ais a group of the fornmula (Il) Rio (Il) Rj RI3 R N Ni [Ilzz~ N
WO 03/004557 describes some hydroxyphenyltriazine UV absorbers having good

persistency in polyolefin films. Plastic containers or films containing durable UV absorbers
are also mentioned in WO 01/57124.

Present hydroxyphenyl triazine UV absorbers show excellent compatibility and persistence
in a variety of plastic materials and protect these materials from the harmful effects of UV
radiation. The same time, these UV absorbers provide efficient and selective UV shielding
in greenhouse films, window sheets and packaging materials. Due to extremely long alkyl
moieties they are highly compatible with many polymers, allowing thus to incorporate higher
amounts of UVA. They are thermally stable and do not exude from the polymer, which is
important when in contact with food or beverages.

The present invention relates to a oligo- or polyester formula (1)
-[A-0-D-O} 0
in which

X is a number from 1 to 50;
A is a group of the formula (1)
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or has one of the meanings given for T;



-GL-Ol / RL OL-OC or has one of the neanings given for T; WD 2004/ 104081
PCT/ EP2004/ 050804 -3 Dis C4-Cl12 al kyl ene or said al kyl ene substituted by
OH or interrupted by O or both substituted by OH and interrupted by 0; L is

Cl- d eal kyl ene; Cs-Cl2cycl oal kyl ene; C3-C eal kenyl ene; or one of said

resi dues ~SNBMHOBY by phenyl, C7-Cllal kyl phenyl, Ce- ECTEPIIOHATRY = OH,

hal ogen, Cl1-dC sal koxy, Cs- C12cycl oal koxy, C3-Cl8al kenyl oxy, COOH, the Rl
are i ndependently of each other HH OR7 or OH, with the proviso that at | east
one of Rl or RI3 is OH, the R7 are independently of each other hydrogen,
Cl- Cl2al kyl or a radical of formula -L-COORe; RO is H Cl-Cl3alkyl,

C2- C12hydr oxyal kyl; Rio is hydrogen, CB.-C4al kyl, C, phenyl or a group -OR ;
R11 is hydrogen or methyl; R13 is hydrogen, nethyl, OH or 0117; and T is the
di val ent acyl residue of an aliphatic or cydoaliphatic dicarboxylic acid of

13 to 60 FRIHY é‘kﬁéﬁmr@é‘i@a b s&gtﬂﬁt@b Oﬁtorlrgé"lﬁ%oun tﬁﬁr}’ of formula

(11) and at | east one moi et a prererred I's Cl- C4al kyl ene,
especi al | WM@%W?H%@H@GT&PQW@I ene. D is advantageously C4-Cl2al kyl ene

or C4-C oal ﬂsxd1-malkyneﬁ@rdslmicﬁdodwe9e @ Cﬂ:?au{ehﬁeﬁtl u%wsaeyés.due@ due of an

al i phatic or ff ycl oalip a{E i carboxylic acld 13 car bon atons
i ncl udes, 487t *&ﬁ%\%w@nw Yéh%fﬁlf(’,heﬂwa gcyﬁlﬁ@héqq’ﬁ-th?@gzn c%'%&ﬂ'ﬁ??‘y-&ﬂ)ups are
i nt erconnex;:ﬂ;(gg:dloan,(oxﬂ},la3 Cididnkivke COOM: - al kenyl ene or al kyl ene int errupt ed by
cycloalkyl cl pal kenyl e of which is un ted
Subst i t ut o By 8 ﬁ%?ﬂ%ﬁﬁv Fahesior S R of OH B e it el o of)
pr ef er abl yR29 Rigs B8I; car bon at ons. Al kyl ene or al kenyl ene may be branched or
unbr anche |_eni. bond,
i nterrupt S‘He Eglare%a%éﬁﬁo%ﬁry %f% gp‘e&ﬁée @h%'% %ﬁ?faﬁ%‘n?‘sa %Q{u/%i gpﬂ%ﬁﬁa wherein T
is Co0- CBOLAQOPHwne or C20-Csoal kyl ene interrupted by one or nore oxygen
atons; espgGE Al €YC,salkyl, C-Cyzhydroxyalkyl;

R1o is hydrogen, C+-C,alkyl, Cl, phenyl or a group -ORy;

R4 is hydrogen or methyl;

Ry is hydrogen, methyl, OH or OR7; and

T is the divalent acyl residue of an aliphatic or cycloaliphatic dicarboxylic acid of 13 to 60

carbon atoms;

and which contains at least one moiety of formula (I1) and at least one moiety T.

In a preferred compound, L is Cs-Csalkylene, especially C,-Cjalkylidene or methylene.
D is advantageously C4-Cr.alkylene or C4-Croalkylene interrupted by O.

T as the divalent acyl residue of an aliphatic or cycloaliphatic dicarboxylic acid of 13 to 60
carbon atoms includes, for example, aliphatic diacyls wherein the 2 carbonyl groups are
interconnected by C-Cssalkylene or —alkenylene or alkylene interrupted by cycloalkylene or
cycloalkenylene, each of which is unsubstituted or substituted by alkyl, and containing 11 to
58 carbon atoms in total, preferably 20 to 50 carbon atoms. Alkylene or alkenylene may be
branched or unbranched, or, preferably not adjacent to an ethylenic double bond,
interrupted by oxygen. In preferred compounds, T is —CO-T"-CO-, wherein T" is Cy~
Csoalkylene or C»-Csoalkylene interrupted by one or more oxygen atoms; especially
preferred is unbranched Cx-Cgoalkylene. In further preferred compounds, T is ~CO-T~CO-,
wherein T’ is alkylene interrupted by Cs-C.cycloalkylene or Cs-Ci.cycloalkenylene or said
cycloalkylene or cycloalkenylene substituted by alkyl and containing 11 to 58 carbon atoms,
especially 20-50 carbon atoms, in total; especially preferred cycloalkylene is cyclohexylene;
especially preferred cycloalkenylene is cyclohexenylene. Valuable spacer groups T’ are, for
example, of the formula IX



preferred is unbranched C213-Ceoal kyl ene. In further preferred conpounds, T
is -COT-CO, wherein T is alkylene interrupted by Cs-Cl2oycl oal kyl ene or
Cs- Cl2cydoal kenyl ene or said cycl oal kyl ene or cycl oal kenyl ene substituted
by al kyl and containing 11 to 58 carbon atons, especially 20-50 carbon
atons, in tWPA1¥%ecially preferred cycloal kyl ene is 8§¥FBHQ%VW§He;
especially preferred cycl oal kenyl ene i s cycl ohexenyl ene. Val uabl e spacer
groups T are, for exanple, of the forrmula I X WD 2004/ 104081

PCT/ EP2004/ 050804 -4 CH2)a R 23 R 24 R 22 (I1X) 20 R21 wherein R20 is
-(CbH2b) - and R21 is -(COH2c)- and R22, R23 and R24 are -(CdH2d)-H,
-(COH2e)-H, and -(CrH2r}H, respectivel-w,- where ais fromthe range 0 - 7,
and each of the indices b - f is fromthe range 0 - 20, with the condition
that the suma + b + c +d + e +f is fromthe range 15 - 45, or of the
formula X R2s R23 R 30 R 27 (X) R25 Repg wherein R25 and Rea each are
Cl- C15al kyl ene and each of R27, R28(C nd®R30, independently, are H or
Cl-d aal kyl, and Rea and R30 togettier al so be a chem cal bond, with the
condition that the total nunBe Ratoms in fornula X ranges from 20

to 50. O special technical inpor e spacer dPups r of the fornula X
wherein R25 and R25 independeiR]yYy a ylene of 4 - 12 carbon atons, each

of R27 and R25, independently, afe C4- | kyl, while R29 and R30 are
hydr ogen. \dherdimRias HGiEL ) SarteR,; Be-(OpkHM ned, for exanple, by dinerization of

a nono- with di -5 unsatyr, at t\y, aci d. roduct contai.npng.a
cycl oal ken%ﬁ’ ?rlﬁ’c%zﬁl?% T ?Fgﬂzpdégﬁf")é@ a%gﬁ’#”pﬁ' rgspechetly, Where d €'hro te
range 0 — 7, and each of the indices b - f is from the range 0 - 20,

with the condition that the sum a+b+c+d+e +f is from the range 15 — 45,

ZWR *
R 30 R 27
P ®
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Rzs and Rz each are C,-Cigzalkylene and each of Ry, Ras, Ro and Ry, independently, are H

or of the formula X

wherein

or C4+-Cysalkyl, and Rz and Ry together may also be a chemical bond, with the condition
that the total number of carbon atoms in formula X ranges from 20 to 50.

Of special technical importance are spacer groups T of the formula X wherein Ry and Rz
independently are alkylene of 4 — 12 carbon atoms, each of Rz and Ry, independently, are
Cs-Czalkyl, while Ry and Rag are hydrogen.

Suitable diacids may be obtained, for example, by dimerization of a mono- with a di-
unsaturated fatty acid; the product containing a cycloalkenyl structure may be used as such
or is, preferably, hydrogenated before use in the preparation of the present compounds; in
the latter case, the hydrogenated diacid often is a mixture of open chain (“alkylene”) type
and cycloalkylene-interrupted compounds. An example for the preparation of a diacid from
fatty acids A and B is given in the following scheme:



or is, preferably, hydrogenated before use in the preparation of the present
conpounds; in the latter case, the hydrogenated diacid often is a mxture
of open chain ("al kylene") type and cycl oal kyl ene-interrupted conpounds. An
exanple for_the Pre aration of a diacid from fatty acids A and B is given
in the fol QMY 18498 ne: WO 2004/ 104081 PCT/ EP200410508F§ T/EPBM04/450804
CH3-CsHt0--" -c7Hu OH mmt = 280 B HOyCoHt 3-/~\-C6HLrCH3 mat =282 0 Rt-1
11111/ ~~~~ 0 CH3-CsHLoCl HVACH Conpd | mmt = 562 HO., C6Ht 2 C6Hu-CH3 0 1
1111 0 ZConpd Il (cyclic din= acid) CH3-C5HLIO C7Hw OH mM = 564 HOyC6H7
CéHta CH3 0 0 ~OH Conpd EIl CH3-CsHt6C7Ht< (linear dimer acid ) HO I

CoHt 3C6Ht 2- CH3 mmt =566 O I n the conpoegnds of present formula |, nost
preferably, the R are OH the R7 are hydrogen or nethyl;

A

CH3— CsH]o-—/_\—C-,HI 4 OH  mwt =280

B HOTCGHH '—/=\—Csﬂlz—CH3 mwt = 282

(o)
/ Re-1
X
CH3—CsHio C7His OH Compd 1
mwt = 562
HOTCsle CsHi>—CH3
(0]
J, [H]

)L Compd II { eyclic dimer acid )
CH3—CsHio C7Hi4 OH
mwt = 564
HO CsHiz—CH3

\[r Csti
o \
kY
0]
)LOH Compd Il
CHz;— CsH C/H
TR i ( linear dimer acid )
HOT CeHa2 CsHi2—CH3 mwt = 566

]

In the compounds of present formula |, most preferably, the R4 are OH;
the R; are hydrogen or methyl;

Ry is hydrogen, methyl or a group -ORy;

R41 is hydrogen;

R4s is hydrogen, OH or methyl.

Terminal groups of the oligomer or polymer of formula (I) usually are
-0-D-ORyg, or -ORy. if bonded to A (left side of formula 1),



Rio is hydrogen, nethyl or a group -OR7; Rl1l is hydrogen; Rig is hydrogen,
OH or nmethyl. Term nal groups of the oligonmer or polynmer of formula (1)
usually are -ODOR12, or -OR12 if bonded to A (left side of forrmula 1), WO
2004/ 104081 PCT/ EP2004/ 050804 -6 or -A-OR12, such as -T -COOR12 or-[formula
1 1J-OR12, OYO2084/304081 honded to O (right side of fornul BCTEP20R0804R12 s H
or Cl-CBal kyl. For exanple, the ester of formula (I) may conformto the
formula (11l1) Ro Rt1 R+3 Ri N+5 RR/ I / NR12 0-n---~-0 R+ 0 O -
13- OR R Ox (Ill') in which x is a nunber from1 to 20; the nunber y
is at least 1 and ranges from(x + z -1) to (x +z + 1); <z is a nunber from
1 to 20; and R8 |Is hydrogen, Cl-Cl2al kyd-; C5-Cl2cycl oal kyl ; Crd 2al kenyl ;
phenyl ; C7-Cllal kyl phenyl ; Cl- Cl2al kyl substituted by phenyl, OH, hal ogen;
Cl- C18al koxy, C5-Cl2cycl oal koxy, C3- O sal kenyl oxy or COOH;, especially

?:{d Eigf Ey?& —alokd Bukivs -TREOOFS, AL HoREFIIR,S-br B Bided 16T rigrt sl @f 0gen or
) formula I),

where Rz isH or C1-Caalkyl.

For example, the ester of formula (I) may conform to the formula (I1I)

R10

11

Ry

RN
R1B R18
R u—{o——“———l—o R; ) o-p{o-oc-Tcof;0—R,,
y
0 R, R, @ Jx

()]
in which
X is a number from 1 to 20;
the number y is at least 1 and ranges from (x +z-1)to (x + z + 1);
z is a number from 1 to 20; and
Rs is hydrogen, C,-Cy.alkyl; Cs-Ciocycloalkyl; C»-Ciqalkenyl; phenyl; C,-Cqqalkylphenyl; Cs-
Ci2alkyl substituted by phenyl, OH, halogen; C-Cisalkoxy, Cs-C1ocycloalkoxy, Cs-
Cisalkenyloxy or COOH; especially hydrogen or C4-C,alkyl;
Rz is hydrogen or C;-Cgalkyl;
R1g is hydrogen or C-Caalkyl;
D is C,-Cgalkylene or C,-Cysalkylene interrupted by O; and T’ is C25-Cspalkylene or Cx-
Csoalkylene interrupted by one or more oxygen atoms;
and all other symbols are as defined for formula | above,

T may also be alkylene interrupted by Cs-C1scycloalkylene or said cycloalkylene, especially
cyclohexylene, substituted by alkyl and containing 20-50 carbon atoms in total.



D is C4-C3al kyl ene or C4-d oal kyl ene Interrupted by O; and T' is

C20- Csoal kyl ene or C20- Cbhoal kyl ene interrupted by one or nore oxygen atons;
and all other synbols are as defined for formula | above. T' may al so be

al kyl ene interrupted by C5-Cl2cydoal kyl ene or said cycl oal especially

up §¥Iene

cycl ohexyl e¥@ 200448081 it ed by al kyl and contai ni ng 20, 56 CTAPRUAIYnE i n
total. WO 2004/104081 PCT/ EP2004/ 050804 -7 In the oligo- or polyester of
formula (111), each of the divalent structural units identified by the
indices x and z bond to the structural unit -O-D identified by the index vy,
and/or to an end group R12 or OR12. In conmpounds of the fornmula (1), xis
preferably fromthe range 2-50, nore preferably from the range 2-20,
especially 4-12; the nunber of triazine noieties of the formula Il to diacid
residues T preferably ranges fromabout 1 : 3 to about 10:1, nore preferably

from abouty, ﬂ-lebli?d]- of Poldafr bf Brmuld-¢lIl)] BachOfThevdRnirubiif) UvisNadnBfidd dylthe €ach of

x and z are preferably fromthe range 1-16; nore preferably, xis fromthe
range 1- 10ndigegxAndZbp B’it%sqqc@\'ﬁ'ED'E%'DCP?@@%W*@GH}"%&Wi%a’b%‘lders of the
i nventi on grsipR.a6r oREse of formula | or 111 usually have a nol ecul ar weight
wi thin the range 1000 to 50000 g/ nol, nore preferably 1500 to 20000 g/ nol,
nost preferably 2000 to 10000 g/ not (nunber average Mh as determ ned by gel
perneati on chromat ography GPC). Al kyl phenyl is al kyl -substituted phenyl;
Cr-C1, al kyl phenyl enbraces exanpl es such as nethyl phenyl (tolyl),

di met hyl phenyl (xylyl), trinethyl phenyl (nesityl), ethyl phenyl,

pr opy!| pheryktompnungs efiteanfprmulai (1) uisprefecablyl fronpthe rapge &Gy norelprsfgtaplydnog |

hept yl phe g Y o j | kyl ;

G 1 | phon G 2 28Eodls iz, 1P AERERAr bt boRlieed s kiiio 1 Bead

a- et hyl berresiduesd prefgrablyirangep Eaphabout i pbeutvP:1. perermpeferablyfiom abghichy | but yI

and phenylpgRbyits :Al kyborgduRdd siiieemitia (11)Catdh SEREARES hré pr&ETRbIY $BmARE OF nore
nonadj acent oxygen aton{s). Preferably, ‘a carbon atom of an al kyl ene chain

such as D 898 T-1R; mpge preterably. x5 om g sange 1ni0asd gds BROINQFPMi 214 he scope of the
stated definitions, the alkyl radicals are branched or unbranched

Oligomeric or polymeric esters of the invention such as those of formula | or lil usually have
a molecular weight within the range 1000 to 50000 g/mol, more preferably 1500 to 20000
g/mol, most preferably 2000 to 10000 g/mol (number average Mn as determined by gel
permeation chromatography GPC).

Alkylphenyl is alkyl-substituted phenyl; C;-Cisalkylphenyl embraces examples such as
methylphenyl (tolyl), dimethylphenyl (xylyl), trimethylphenyl (mesityl), ethylphenyl,
propylphenyl, butylphenyl, dibutylphenyl, pentylphenyl, hexylphenyl, heptylphenyl and
octylphenyl.

Phenylalkyl is phenyl-substituted alkyl; C7~C41phenylalkyl embraces examples such as
benzyl, a-methylbenzyl, a-ethylbenzyl, o,o-dimethylbenzyl, phenylethyl, phenylpropyl,
phenylbutyl and phenylpentyl.

Alkyl interrupted by O can generally comprise one or more nonadjacent oxygen atom(s).
Preferably, a carbon atom of an alkylene chain such as D or T' bonds to not more than 1
heteroatom.

Within the scope of the stated definitions, the alkyl radicals are branched or unbranched
alkyl such as methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-butyl, 2-ethylbutyl,
n-pentyl, isopentyl, 1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-heptyl,
ischeptyl, 1,1,3,3-tetramethylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl,



al kyl such as nethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,

| sobutyl, t-butyl, 2-ethylbutyl, n-pentyl, isopentyl, 1-nethylpentyl,

1, 3-di met hyl butyl, n-hexyl, 1-methyl hexyl, n-heptyl, isoheptyl,

1,1, 3,3-tetranet hyl butyl, 1- met hyl heptyl, 3- nethylheptyl n- oct

2- et hyl hexyYO 283¢#1%48%4/ 104081 PCT/ EP2004/ 050804 -8 1,1, 8€ Fé‘fn"ﬁ"ét‘a{ﬁ??%exyl
1,1,3,3-tetranet hyl pentyl, nonyl, decyl, undecyl, 1- nethylundecyl, dodecyl ,
1,1, 3, 3,5, 5-hexanet hyl hexyl, tridecyl, tetradecyl, pent adecyl, hexadecyl,
hept adecyl and octadecyl. Al kylene such as of L or D derives from such

al kyl s by abstraction of an hydrogen atom Wthin the scope of the stated
definitions, the alkenyl radicals inclugle allyl, isopropenyl, 2- butenyl,
3-butenyl, |sobutenyl, n-penta-2,4-dienyl, 3-nethyl-but-2-enyl;

n-oct - 2-enyl, n- dodec-2-enyl, isododecenyl, n-octadec-2-enyl and
n-octadec. 4 %Qbhlnethif h@qhqaqua féaama@.ylpémﬁ ndﬂylgdec?i he{de@yle1 HlofyRfdedyl, T, may
have a certal n npl di stribution main co onent Ranges

may be, fofodednbf é3q"§ Bﬁaﬁag@trg@exyéglcgggyldpﬂgi@cggoe@tadggy&rpgxaqep is however al so

possi bl e t hgtadecRadgoctadetgies are used such as for exanple from 20 to 40,
from30 to 50 or from30 to 40 carbon atons, each for T' in total. Since the
educts for preparing a conpound of formula (I) or (IIl) are comrerci al
products, Alkjiene suel as af ly omd tiérives frem sachalleyischyi dbisitadtiomafsan hiydrogen atopar t i cul arl y
the case for high nolecular weight diacids fromwhich the T groups are
derived, when T is C20-Ceoal kyl ene (which may be interrupted as descri bed
above) . CoWibhindhensdope af/thé statsdaietinitions.dBe alkenyl tadicals éwlude allylisopedpenyl.cnt ai n

SRl | a0l Bl Hy T SobBBR Wl TRSRGHOL felfihith ShyCho pds wherein T

is a mxture ntal n'ng up to 10% o al ns bel ow 20 ¢arbon atons
and 90 to i@ﬁwa?cﬁnyuisaéqdeoewbmmam-a@ew aE@)"'&ﬁ’@dw-enxbartl cul arly between 20
and 40 carbon atons are al so subject of the invention. Percentage is weight

percent, based on the total m xture. The conmpounds of fornul a é’é‘% and (111)
or precursEF%h‘i%P'é%'?sQmee@eaweé‘ﬁmsP a‘ﬂ%t\f"(‘ﬁﬁatcﬁ ifsoiReyEr giefdytioped i n WO
03/ 004557 avoufddpbir Main cdRfpon@iliRaAGEmaYIEY, Q'}rléxérﬁplg, froP2282¢ 34-32Gf# 84-3BIC-Br unet t i
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fromtris- a0 40, from 30 to 50 or from 30 to 40 carbon atoms, each for T' in total.

Since the educts for preparing a compound of formula (1) or (lil) are commercial products,
they may vary within certain specifications. This is particularly the case for high molecular
weight diacids from which the T groups are derived, when T is C-Cgoalkylene (which may
be interrupted as described above).

Commercially available diacids or diacid esters may also contain small amounts of chains
below Cy. Therefore mixtures of compounds wherein T is a mixture containing up to 10% of
diacyl chains below 20 carbon atoms and 90 to 100% of diacyl chains between 20 and 60,
particularly between 20 and 40 carbon atoms are also subject of the invention. Percentage
is weight percent, based on the total mixture.

The compounds of formula (I) and (lIl) or precursors thereof can be prepared in analogy to
methods described in WO 03/004557 or publications mentioned therein (e.g. EP-A-434
608, H. Brunetti and C.E. Liithi, Helv. Chim. Acta 55, 1566 (1972), US-3118887, EP-A-
165608).

(Poly)esters of formula (1) or (Ill) are advantageously prepared starting from tris-aryl-
triazines containing 2 carboxylic acid groups or suitable derivatives thereof such as acid
chloride, anhydride or especially ester groups. Such educts or their homologues are



triazines containing 2 carboxylic acid groups or suitable derivatives

t hereof such as acid chloride, anhydride or especially ester groups. Such
educts or their honol ogues are WO 2004/104081 PCT/ EP2004/ 050804 -9
described, inter alia, in US- 4826978, US-5736597 (see e. colums 11-13),
US- 5686233, WO 2843888008 (see e.g. col. 30, |ine 35, unt P%T@@FQM/QSP?M ine 11)
and a further educt of the sane type, e.g. aliphatic, cycloaliphatic or
aromatic dicarboxylic acid or derivative thereof containing the group T.
For esterification, the dicarboxylic educts are preferably reacted
according to nethods known in the art with suitable anounts, e.g. 0.9 - 1.1
nol per nol dicarboxyl or equinolar agounts, of a diol HO D-OH preferred
diols include glycol, glycerine, various polyethylene glycoles, or

a, (r). dihydroxyalkanes of various chain lengths such as butanediol,
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at nospher elecanegiol, hﬁdechnedkbcdmuedaaedlélatndmhdnmpemadbcartedior ested:manmﬁol,oxygen,
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or halogenated hydrocarbons such as chlorobenzene, or solvent mixtures) or catalysts, e.g.
transesterification catalysts such as mineral or organic (Lewis or Broensted-type) acids or
bases. In case that no additional solvent is used, an educt such as the diol or a suitable
ester of a dicarboxylic acid may be used in excess and serve simultaneously as a solvent.
Temperature and pressure are usually not critical, thus, the reaction often is carried out at
temperatures in the range -5°C to 200°C, e.g. between 10 and 170°C, and pressure close
to 1 atmosphere, e.g. 10* to about 10° Pa, with or without presence of oxygen, e.g. under
nitrogen or argon.

Present invention also pertains to an oligoester or polyester which is obtained by reacting a
tris-aryl-triazine of the formula V

R10

R5 )
Ria

R, NN
| P
R 18 R 18
R —0—Y——0 R] O—l—Y—O——R "
Rs Re

and a compound of the formula R12-O-T-O-R1a,
where Y is CO and all other all symbols are as defined above, with a diol HO-D-OH.



R1I8 R 18 R1la OY 118 R1 O--Y-OR 12 Re Re and a conmpound of the formula
R12-O-T-O-R12, where Y is CO and all other all synbols are as defined above,
with a diol HOD OH ... ... .. . e WO 2004/ 104081
PCT/ EP2004/ 050804 -10- Present invention also peitains to a conposition
protected YA perneation of ultraviol et radiat PEAEERWHPI8Ng (a) an
organic polyner material, e.g. a synthetic thernoplastic polyner, and (Db)
at | east one conpound of formula (1) or a mxture thereof. A further subject
of the invention is a transparent plastic container or film which protects
agai nst the deleterious effects of ultraviolet radiation, and which
conprises (a) a transparent, e.g. dearqpr lightly colored, plastic, and (b)
at | east one conpound of formula (1) or a mxture thereof. Definitions and
preferences for the conpounds of fornula (1) are as given above. Exanples
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thick wall ecﬁ'mat eria exa e contal ner may be
fully tran!!fmmﬁtad@lﬂmpmnfyingtranspar ent; in such cases, the present

conpound of the, aﬁroraahﬁpbwﬁw%{evauégw@ﬁﬁeﬁctﬁ&nﬂo«s@%cpdyﬁ]&%dtransparent

part, e.g. the f| m seal i Ng g ghent'ed cup for goods packed in
such cont ai ner ) |aﬁ|@Pﬁ(983FB'BEP'ﬁ'HGf B Q@ m'E’H?{fB?'PE artl cles, nedicals and
pharmaceutic preparations, etc. Especially in the case of gr eenhouse filnms,
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Definitions and preferences for the compounds of formula (1) are as given above.

Examples for containers are bottles, boxes, blisters or cups, which may be sealed by thick
walled materials or, for example, by films. The container may be fully transparent or partly
transparent; in such cases, the present compound of the formula | usually is present at least
in the transparent part, e.g. the film sealing of a pigmented cup. Examples for goods
packed in such containers include food and beverages, cosmetic articles, medicals and

pharmaceutic preparations, etc.

Especially in the case of greenhouse films, the present composition may further contain
growth promoters, such as component (b) of the compositions disclosed in EP-A-1413599,
while present compound of the formula | may be employed as the UVA (component ¢1 of
EP-A-1413599) in these systems.

The compounds are useful for many kinds of plastic materials from which containers,
sheets, films and woven or nonwoven fabrics can be made. Examples are given below.

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,
as well as polymers of cycloolefins, for instance of cyclopentene or norbornene,
polyethylene (which optionally can be crosslinked), for example high density polyethylene
(HDPE), high density and high molecular weight polyethylene {(HDPE-HMW), high density
and ultrahigh molecular weight polyethylene (HDPE-UHMW), medium density polyethylene



1. Polyners of nonool efins and diol efins, for exanple polypropyl ene,

pol yi sobutyl ene, po- |ybut-1-ene, poly-4-nethyl pent-1-ene,

pol yvi nyl cycl ohexane, polyi soprene or pol ybutadi ene, as mell as polyners of
cydool efins, for instance of cycl opentene or norbonene, eth | ene (which
opti onal Iy ¥8A%AM9Bhss| i nked), for exanple high denS|t9‘§' GIPgHSBUNe
(HDPE), high density and hi gh nol ecul ar wei ght pol yet hyl ene (HDPE- HWN, hi gh
density and ultrahi gh nol ecul ar wei ght pol yet hyl ene (HDPE- UHWN, nedi um
density pol yet hyl ene WO 2004/ 104081 PCT/ EP2004/ 050804 -11 (MOPE), | ow
density pol yethylene (LDPE), linear |ow density polyethyl ene (LLDPE)

(VLDPE) and (ULDPE). Polyolefins, i.e.1the polyners of nonool efins
exenplified in the precedi ng paragraph, prefe- rably polyethyl ene and

pol ypropyl ene, can be prepared by different, and especially by the

f ol I owi ng, bﬁmmneg@pﬂgﬁhhm aéhs{til‘eéwaﬂ“)@helngiahl gh pressure
and at el evate tenperatu talytic polynerisation using a catal yst
t hat nor meVMI-PPRANEAVHPEIne or nore than one netal of groups IVb, Vb, VIb or

VIIl of the Periodic Table. These nmetals usually have one or nore than one
l'i gand, typical Ig/ m}des haI des,  al cohol at es, .esters et hers, am nes,
al kyl s, al IRfins, Ly %P°'HP?}'P§ mARqoletins exgmpliiad | thenreceding garagwphi riefPzd

These net atablg poipdtyiet aid yolppropylend) €arf iegfepapédbydiffdrént Cshdds psdiity by &ees
typically 8 act|t¥l cied magnesi um chloride, titaniun(ll1l) chloride, alum na
or silicon rﬁ’eme R catal ysts may be soluble or insoluble in the

pol ymeri sation medium The catalysts can be used by themselves in the
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nmet al hydrl oXl| es or
al kyl oxanes, said netals be| ng el ements of groups la, Ila and/or Illa of the
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(DuPont), netal haene oﬁhoﬁétﬁﬁH EnelighRd, %caﬁyaé)dﬂéﬁshaﬁlmmoh%latéﬂ ¥btarses of the
pol ymers nentioned under f for exaB@Pe m xt ures of_ pol ypropy#d%r;e wth
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PP/ LDPE) These metal complexes may be in the free form or fixed on substrates, typically on
activated magnesium chloride, titanium(lll) chloride, alumina or silicon oxide. These
catalysts may be soluble or insoluble in the polymerisation medium. The catalysts
can be used by themselves in the polymerisation or further activators may be used,
typically metal alkyls, metal hydrides, metal alkyl halides, metal alkyl oxides or me-
tal alkyloxanes, said metals being elements of groups la, lla and/or liia of the Pe-
riodic Table. The activators may be modified conveniently with further ester, ether,
amine or silyl ether groups. These catalyst systems are usually termed Phillips,
Standard Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site ca-
talysts (SSC).

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene
with polyisobutylene, polypropylene with polyethyiene (for example PP/HDPE, PP/LDPE)
and mixtures of different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers,
ethylene/octene copolymers, ethylene/vinylcyclohexane copolymers, ethylene/cycloolefin



and m xtures of different types of polyethylene (for exanple LDPE/ HDPE). 3.
Copol ynmers of nonool efins and diolefins with each other or with other vinyl
nononers, for exanpl e ethyl ene/ propyl ene copol yners, linear |ow density
polyethylene SLLDPE and mxtures thereof with | ow density pol yet hyl ene
(LOPE), pro¥QrR#Map98t -1 - ene copol ymers, propyl ene/ i sobRCITRPAWIEHEN yrrer s,
et hyl ene/ but - 1- ene copol yners, ethyl ene/ hexene copo- |yners,

et hyl ene/ met hyl pent ene copol yners, ethyl ene/ hept ene copol yners,

et hyl ene/ oct ene copol yners, ethyl ene/vinylcycl ohexane copol yners,

et hyl ene/ cydool efin WO 2004/ 104081 PCT/ EP2004/ 050804 -12 copol yners (e.qg.
et hyl ene/ norbonene |i ke COC), ethyl eneqd-ol efins copolyners, where the
l-olefin is generated In-situ; propyl ene/butadi ene copol yners,

i sobutyl ene/ i soprene copolyners et hyl ene/ vi nyl cycl ohexene copol yners,
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Homopolymers and copolymers from 1.) - 4.) may have any stereostructure including

syndiotactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred.

Stereoblock polymers are also included.

5. Polystyrene, poly(p-methylistyrene), poly(o-methylstyrene).

6. Aromatic homopolymers and copolymers derived from vinyl aromatic monomers
including styrene, o-methylistyrene, all isomers of vinyl toluene, especially p-vinyltoluene, all
isomers of ethyl styrene, propyl styrene, vinyl biphenyl, vinyl naphthalene, and vinyl
anthracene, and mixtures thereof. Homopolymers and copolymers may have any
stereostructure including syndiotactic, isotactic, hemi-isotactic or atactic; where atactic
polymers are preferred. Stereoblock polymers are also included.

6a. Copolymers including aforementioned vinyl aromatic monomers and comonomers
selected from ethylene, propylene, dienes, nitriles, acids, maleic anhydrides, maleimides,
vinyl acetate and vinyl chloride or acrylic derivatives and mixtures thereof, for example
styrene/butadiene, styrenefacrylonitrile, styrene/ethylene (interpolymers), styrene/alkyl
methacrylate, styrene/butadiene/alkyl acrylate, styrene/butadiene/alkyl methacrylate,



stereostructure including syndiotactic, isotactic, hem -isotactic or
atactic; where atactic polyners are preferred. Stereobl ock polyners are

al so included. 6a. Copol yners including af orenentioned vinyl aromatic
nononers and conononers selected from ethyl ene, propyl ene, dienes,
nitriles, WPdYVY1M8P%efic anhydrides, naleinides, vinyl PAT&EPIQS/O008H vi nyl
chloride or acrylic derivatives and m xtures thereof, for exanple
styrene/ but adi ene, styrene/acrylonitrile, styrene/ethylene (interpolyners),
styrene/ al kyl nethacryl ate, styrene/butadi ene/al kyl acryl ate,
styrene/ but adi ene/ al kyl nethacryl ate, WO 2004/ 104081 PCT/ EP2004/ 050804 -13
styrene/ mal ei ¢ anhydride, styrene/acryyspnilrile/ nethyl acrylate; m xtures of
hi gh inpact strength of styrene copol yners and anot her polynmer, for exanple
a polyacrylate a diene pol ymer or an ethyl ene/ propyl ene/ di ene terpol ymner;
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alsorncludd 7. Grat. opol yimers of vinyl tic S su
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on pol ybutatattie palystyrgmes ofteronefepret Ydoas putlivingpieyclahexariedRVCH).l e copol yners; styrene
and acrylonitrile (or nmethacrylonitrile) on pol ybutadi ene; styrene,
acrylonitrile and nmethyl nethacrylate on pol ybut adi ene; styrene and nal eic
anhydr i de Gen Hydiogénatestarematic potymeesrderivectirgn bysdregenationaf golymersimentieneddr i de or
mal ei m de pRerd30l Ybut adi ene; styrene and mal ei m de on pol ybut adi ene; styrene
and al kyl acrylates or methacryl ates on pol ybutadi ene; styrene and
acrylonitrile on ethyl ene/ propyl ene/ di ene terpolyners; styrene and

acryl oni t nidnfopelmBRl andlckpdiynters aPhfe Y sRALRIMS ifdRiMg SydithdE; isotac-
tic, hemi-isotactic or atactic; where atactic polymers are preferred. Stereoblock polymers are
also included.

7. Graft copolymers of vinyl aromatic monomers such as styrene or a-methyistyrene, for
example styrene on polybutadiene, styrene on polybutadiene-styrene or polybutadiene-
acrylonitrile copolymers; styrene and acrylonitrile (or methacrylonitrile) on polybutadiene;
styrene, acrylonitrile and methyl methacrylate on polybutadiene; styrene and maleic
anhydride on polybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide on
polybutadiene; styrene and maleimide on polybutadiene; styrene and alky! acrylates or
methacrylates on polybutadiene; styrene and acrylonitrile on ethylene/propylene/diene
terpolymers; styrene and acrylonitrile on polyalkyl acrylates or polyalkyl methacrylates,
styrene and acrylonitrile on acrylate/butadiene copolymers, as well as mixtures thereof with
the copolymers listed under 6), for example the copolymer mixtures known as ABS, MBS,
ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene



styrene and acrylonitrile on acryl ate/ but adi ene copol yners, as well as

m xtures thereof wwth the copolyners listed under 6), for exanple the
copol ymer m xtures known as ABS, MBS, ASA or AES polyners. 8.

Hal ogen- cont ai ni n ol ymers such as pol ychl oroprene, chlorinated rubbers,
chlorinated”oéﬂﬂﬂgwghinated copol ynmer of isobutyl ene-i s&ETERRMNAHBYLHUL v
rubber), chlorinated or sulfo- chlorinated pol yethyl ene, copol yners of

et hyl ene and chl ori nated et hyl ene, epichlorohydrin honb- and copol yners,
especially polyners of hal ogen-containing vinyl conpounds, for exanple
pol yvi nyl chloride, polyvinylidene chloride, polyvinyl fluoride,

pol yvi nyl i dene WO 2004/ 104081 PCTI EP20gd/ 050804 -14 fluoride, as well as
copol ymers thereof such as vinyl chloride/vinylidene chloride, vinyl

chl oride/vinyl acetate or vinylidene chloride/vinyl acetate copolyners. 9.

Pol yner s rl.yve - d acj i I hereof such as
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acrylate. 10. Copolymers of the nononers nentioned under 9) with each other

or with other unsatu- rated nonormers, for exanple acrylonitrile/ butadiene
copol yner s9- Ralymarsdgrived fremat, fynsaturated acids and dpdvalivasithereof such as polyacry-

acryl onitr é%g;ﬁy bl kA al i I copol yners
or acry- Ilgdﬁlg%@l €l %‘}Mlat%é% ﬁlg@%t?@{ee ﬁ%%?gﬁy A?@fﬂ?%%"ﬁe"‘?’?ya?‘f Pol yner s
derived f rrohiacrionitrigsaimpactmedifing|vdth pubil aonilates or the acyl derivatives or ace-
tals thereof, for exanple polyvinyl alcohol, polyvinyl acetate, polyvinyl
stearate, polyvinyl benzoate, polyvinyl nmaleate, polyvinyl butyral,

pol yal | yl Eht plyners of thednenemers m?FE'P'&Q%-H"é?" 9) atith prehhether af yiith oERENsakb pol yner s
(EVOH) ;  asratéimonamershet éxdﬁﬁi@édymmﬁleﬂbdd@liéhé%ﬁdhﬁnerﬂ%ﬁyldﬁmﬂdak? adjylafpove. 12.

L s T e A

bi sgl yci dylbnittitehalky mefhiacryfatd/patadidrelterpsiyraérsas pol yoxynet hyl ene and t hose

pol yoxynet hyl enes which contain ethyl ene oxide as a conononer; polyacetals
nodi fied wth thernopl astic pol yurethanes, acrylates or MBS, 14.

Pol ypheny| Hndolyriedederisedifron uhsaiigated alnchals andamines@r thecicylpledvativesnar aoa+ des wit h

styrene s thereof, for example poiyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine;
ethylene vinylalcohol copolymers (EVOH); as well as their copolymers with olefins
mentioned in 1) above.

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethy-
lene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS.

14. Polyphenyiene oxides and sulfides, and mixtures of polyphenylene oxides with styrene
polymers or polyamides.

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi-
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as
precursors thereof.

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or
from aminocarboxylic acids or the corresponding lactams, for example polyamide 4, poly-



pol ymers or pol yam des. 15. Pol yurethanes derived from hydroxyl -term nat ed
pol yet hers, polyesters or pol ybutadi- enes on the one hand and aliphatic or
aromati c polyi socyanat es on the other, as well as precursors thereof. 16.
Pol yam des and co am des derived fromdi am nes and di carboxylic adds

and/ or  froffPaM* Hg‘tf’gfboxyl ic acids or the correspondi ng RCAEFRIAES0894

exanpl e pol yam de 4, poly WO 2004/ 104081 PCT/ EP2004/ 050804 -15 am de 6,

pol yam de 6/ 6, 6/10, 6/9, 6/12,416,12/12, polyam de 11, pol yam de 12,
aromatic pol yam des starting from mxyl ene di am ne and adi pi ¢ aci d;

pol yam des prepared from hexanethyl enedi am ne and isophthalic or/and
terephthalic acid and with or without.¢s. ela- stonmer as nodifier, for

exanpl e poly-2,4,4,-trinethyl hexamet hyl ene terepht hal am de or po-

| y-m phenyl ene i sopht hal am de; and al so bl ock copol yners of the

af orenent i | I noners or
hemool| é?ﬂg%% gly¥mld@;§£6f?3§8%/%l %/Pég 4)(?0#‘%2552 Bﬁlyarﬁﬂd@tlll B)ﬁ%ﬂ@(i}e‘f?g&%mahg h

pol yet hyl em'agmdpééﬂartmg@pwmwweem@mge godadinie a%lpyhréwdss praparedifreme gl ycoI as
wel | as p%e&&ﬂblﬂﬁénéﬂfanﬁ%dyﬁiﬁhﬁﬁﬁ: drRdd féré‘#ﬂth‘éﬁé &IﬁMIWOT%W%ﬁQla-

pol yam des condensed dur| ﬁr ocessi am de systens).

Pol yur eas, Stoyparyas modiier, fas gx HQV'IZH'-‘H%E“G“HBI ﬂ?’lfstereﬁlﬂ‘?'éﬂd@rof H‘P'ds

pol yhydantlslm pHafylédtds El'hélé@rfﬂé Ehdjﬂé@bleae cok&ym&@ Ioméfawrém&%hydeﬁbli rom
di car boxyl i1 c aci or from hydroxycarboxy]i.c ds or the

cor r espondATge q‘ﬁ&ﬁ?&g?ﬁn% SIP?%R%WFW\?’%E’P%? e i ally & 3‘? defd1 yout yl ene
ter ﬁ![oﬂt lha![gwrﬁers e lvith ﬂolﬁetl&&rsr&id]wltﬁ Ipalydﬁil@ibegmol t it ﬁdilmidsﬁylmieéy)@ol dapblyta{nk.yl t(_'ane

na al ate ct ones enzoat es, as
hel T ae bl Betheresbise at WaPRERREiceR 3 (orbfemien et R LU ALSC

pol yet her spolyamitiea ksraiepsddydusitg processing RiVagblyamide sgstepelar bonat es or MBS. 19.

Pol ycar bonat es and pol yester carbonates. 20. Pol yketones. 21. Pol ysul f ones,
pol yet her sul fones and pol yet her ketones. 22. Bl ends of the aforenentioned

pol yners (PolRpiyuesasplyinides, paiyamide-intiggs-palyathariglids, pelysstasinttsppelyydams,
PVC/ EVA,  RNChABSIybEMhiBSiesPC ABS, PBTP/ ABS, PC/ ASA,

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic
acids or the corresponding lactones, for example polyethylene terephthalate, polybutylene
terephthalate, poly-1,4-dimethylolcyclohexane terephthalate, polyalkylene naphthalate
(PAN), biodegradable polylactones, and polyhydroxybenzoates, as well as block
copolyether esters derived from hydroxyl-terminated polyethers; and also polyesters
modified with polycarbonates or MBS.

19. Polycarbonates and polyester carbonates.

20. Polyketones.

21. Polysulfones, polyether sulfones and polyether ketones.

22. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA,
PC/PBT, PVC/CPE, PVC/acrylates, POM/thermoplastic PUR, PC/thermoplastic PUR,
POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP,

PA/PPO, PBT/PC/ABS or PBT/PET/PC.

The compounds of the invention are useful for many kinds of plastic materials from which
containers, sheets, films and woven or nonwoven fabrics can be made. Preferred polymer



PC/ PBT, PVC/ CPE, PVC/ acryl ates, POMthernoplastic PUR, PC/ thernoplastic PUR,
POM acryl ate, POM MBS, PPO H PS, PPQO PA 6.6 and copol yners, PA/ HDPE, PA/ PP,
PA/ PPO, PBT/ PC/ ABS or PBT/ PET/ PC. The conpounds of the invention are useful
for many kinds of plastic materials fromwhich containers, sheets, filns
and woven OVORMHARAPENh fabrics can be nade. Preferred polPEEdP200050804/ 104081
PCTI EP20041050804 -16 materials, e.g. for films or plastic containers, are
a polyolefin, a polyester, a polyvinylalcohol, a polyvinylacetate or a

pol ycar bonat e; nost preferred, especially for food packaging filns or

contai ners, are polyethyl enetherephthalate (PET) and pol yolefins, in
particular polyethylene (PE), polypropylene (PP), |ow density polyethylene
(LDPE), linear |ow density polyethylene (LLDPE), (VLDPE) and (ULDPE). Mbre
preferred materials for sheets are polycarbonate, a polyamde, a poI yacryl ,

or transpar nt ABS, _ especi gl |y pol ycarbonat e. d ant a
compos £ dTra: fe: PFIBREr Sreth apd.ars & rosnielih nepbesier ppvrLERISRel 5 ¢ 00d
% medi cgloa phwinglgtetate oRd polyedrbonateehegtq:béfqrrdghesﬁeblamj«ebed péckhgiag filmsori s from
to . e _pr cont ai ner

from 200 cggfaTg% are%o&%tgwéfeé%ﬁr hﬁﬁﬁi (fgf#grﬂﬁ%o‘i'ygfb? g%?"nﬂ%@%*fﬁ?“%??sent in
an anount (BE), polgprofiyleéne TPEY low]dé%nty polysthglena(LDRE), ieéay idw densihngolyeithedene c

terial. i t
[Tl or SO e P0PE) RUEBFER MG IR RES gl i sl B Bbfsirhgnalid, 2 27 ©"
cl ear or |polygimideya palyasryhdr tréispaentABS; e'speowssﬂolmarmoatyest ers, the organic
pol ynmer material advantageously may contain an additive for the reduction

of acetal dehyde content ssee for exanple, WD 01102489, WO 01123475, WO
02/ 53643, \ust adveptegemsly, posiieo of tha inyersion dga elsﬁtlcccantab!ﬁr ¢fire yeed as

(fluoresc f | e,

s 5985360 P RRELed i Rfil By e BRARRD 0B 8 oo DFB & 4l a,
conpounds 280 1 meresaréfedablyidrom 29aLited0inn anthef tie wawengmtalagrcfr@ 200 toc0Rmown f or
this appli 0859, S

Bl ankopho r agg}a%[éaglg %ﬁ%{@.&nh %P*oﬁn?lh r('lzfap )ré%'en:l@g '?{t of #@Bl?g%ﬁ rt? ?@,

Wvi t ex(r) ,baped encthe welghtof theplasigmatesialk ) from several manuf acturers; suitable
conpounds are, for exanple, those of CAS Nos. 91-44-1

(4- et hyl - 7-di et hyl ami nocoumari n 53850-91- 2
( 3- pheny| -Freferblyeing praagic palypeoR @MHQ%P@?@B‘UWF'W) or sheet wherein the

plastic material is transparent, for instance clear or lightly colored.

Especially in case of polyesters, the organic polymer material advantageously may contain
an additive for the reduction of acetaldehyde content (see, for example, WO 01/02489, WO
01/23475, WO 02/53643, EP-A-1239006, WO 03/16401) and/or an optical brightener
(fluorescent whitener; in analogy to known systems, see, for example, US-5985389, US-
6166852). Suitable optical brighteners include, inter alia, compounds of the stilbene,
coumarin and bis-benzoxazole classes known for this application and available, inter alia,
under the trade names Blankophor®, Eastman®, Fluolite®, Hostalux®, Leukopur®,
Uvitex®, Whitefluor®, Eccowhite® from several manufacturers; suitable compounds are, for
example, those of CAS Nos. 91-44-1 (4-methyl-7-diethylaminocoumarin);

53850-91-2 (3-phenyl-7-(4-methyl-6-butyloxybenzoxazole)coumarin);

5089-22-5; 5242-49-9; 3333-62-8; 40470-68-6; and especially:

7128-64-5 (2,5-bis(5-tert-butyl benzoxazol-2-yl)thiophene) and/or

1633-45-5 (4,4'-bis(benzoxazol-2-yl)stilbene.

The present UV absorbers may also be incorporated into optical lenses or glasses, such as
acryl glasses, or coatings thereon. Preferred materials for optical lenses and glasses, e.g.
for sunglasses, are acrylics or polycarbonate, especially polymethyl methacrylate (PMMA).



5089-22-5; 5242-49-9; 3333-62-8; 40470-68-6; and especially: 7128-64-5
(2,5-bis(5-tert-butyl benzoxazol -2-yl)thi ophene) and/or 15335-5
(4, 4" -bi s(benzoxazol -2-yl)stil bene. The present UV absorbers may al so be

incorporated into optical |enses or glasses, such as acryl glasses, or

coat i ngs tH@?éﬁHﬂmﬁgbferred materials for optical |ensePCIARIWAN8Ys, e. g.
for sungl asses, are acrylics or polycarbonate, especially polynethyl

met hacryl ate (PMVA). WO 2004/ 104081 PCT/ EP2004/ 050804 -17 A further
important application is in solar control films or architectural glazings
(see, e.g. US- 6166852, US-6191199). Preferably, the thickness of the sheet
may vary between about 0.5 to 8 mm e.gy_for solid sheets, to about 3 to
100 mMmm e.g. for twin or multiple wall sheets. Al ongside the stabilizer of
the invention, the plastic materi al of the invention may al so include other

stabilizer e ves henol i c, ant i oxi dan erically
i o der ods Wt CoPraE Bin A Safti B SR B teE Pl pt 8% s 6 B L her

st abi | i zer6:166852, US#dB1199s are gi ven below. 1. Antioxidants 1.1. Al kyl ated
nonophenol s, for exanple 2,6-di-tert-butyl-4-nethyl phenol,

2-tert- butyI 4, 6-di - net hyI phenol , 2,6-di-tert-butyl-4-et hyI phenol ,
2, 6-di -terl’trefgrﬂ)kvl thaimclmaamftwn@umamambﬁtweearabom5m mmyﬁsdbmqhﬂphenol

2, 6-di CyC's@B%Qtté{Eb ‘t@‘%%ti'dd 'rﬂr@feﬁgll eno rﬁl}iﬂpib\’w&i%%&?exyl) 4, 6- di net hyl -

phenol I'oct adecy 4,6-tricycl ohexyl phenol ,
2,6-di-tert-butyl -4-neth- oxynethyl phenol nonyl phenol s which are |linear or

br anched i AlorigaiRe HieRaily} fsho .ﬁwntmmw&uc %aénalofmnwenﬁoﬁm&)héﬁcphenol
2, 4-di met hyl -6- (1" - met hyl undec- 1" -yl ) phenol

di met hyl - enc@@e ﬁg;apﬂ@& gfther fddlgl){ejspw@p, gsa pheznollc antioxidant, a sterically hin-

2, 4- di met hjeredamtide armrfw;irfoépu&ear ahosyﬂzarﬂa@@hpaafbrfuﬂhastm&ets%aeof 1. 2.
Al kvl t hi omet hyﬁ%en f or exanpl e

2, 4- di oct yA9H BS®%nt - but yi phenol , 2, 4-
di oct yl t hi onet hyl - 6- rret hyl phenol , 2,4-dioctylthionethyl-6-ethyl phenol,

2, 6-di - dopgﬁ%?@ L_met hyl - 4- nonyl phenol . 1. 3. Hydrogui nones and al kyl at ed
hydrogw n exanpl e 2,6-di-tart-butyl -4-nmethoxy- phenol,

2,5-di-tert- butylhydrqu|none 2,5-di -tert-amyl hydroqu! none,

2, 6-di pheny] sfi/Rddfi&iophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4,6-dimethyi-
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'-methyiheptadec-1'-yt)phenol, 2,4-dimethyl-6-(1-methyltridec-1'-yl)phenol and
mixtures thereof.

1.2. Alkylthiomethylphenols, for example 2,4-dioctyithiomethyl-6-tert-butylphenol, 2,4-
dioctylthiomethyl-6-methyiphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-di-
dodecylthiomethyl-4-nonylphenol.

1.3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxy-
phenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade-

cyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-
butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis-(3,5-di-tert-butyl-4-hy-
droxyphenyl) adipate.

1.4. Tocopherois, for example a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol and

mixtures thereof (Vitamin E).



cyl oxyphenol , 2,6-di-tert-butyl hydroqui none,
2,5-di-tert-butyl -4-hydroxyani sole, 3,5-di-tert- butyl-4-hydroxyani sol e,
3,5-di-tert-butyl -4-hydroxyphenyl stearate, bis-(3,5-di-tert-butyl-4-hy-
droxyphenya% adl ate 1.4. Tocopherols, for exanple a-tocopherol,
P-t ocopher o¥O 2 %@ﬁbherol 5-tocopherol and m xtures ?ﬁ@&@é%”@%*?%nin E).
WO 2004/104081 PCTIEP2004/050804 -18 1.5. Hydroxvl ated thi odi phenvl ethers,
for exanple 2,2 -thiobis(6-tert-butyl-4-nmethyl phenol),
2,2 -thiobis(4-octyl phenol), 4,4 -thiobis(6-tert-butyl-3-nmethyl phenol),
4,4 -thiobis(6-tert-butyl- 2-nethyl phenol),
4, 4" -t hiobis-(3,6-di-sec-anyl phenol ), .4g4' - bi s(2, 6-di net hyl - 4- hydr oxyphe-
nyl)disul fide. 1.6. Al kvlidenebisphenols, for exanple
2,2' -met hyl enebi s(6-tert-butyl -4-nmet hyl phenol), 2,2'-
met hyl enebi s(6-tert-butyl - 4-ethyl phenol),
2,2 nethylenebls[4 neth | - 6- (a-nmet hyl cycl ohexyl)- phenol ],
. xylateghthiodipheqylethers; mg;qrmi@ag'kt;nlobls(6-tert-butyl-4-methylphenol)
2 2' - met hy. 4 1. | ¥ g
? Qﬂﬁ&nﬁﬁ-ﬁcgﬁﬂ?!@) 3 “‘gﬁ%ﬁﬁ‘ tﬁh&ﬂf] 3)-meth3éphenoll)l ' dhjobis(p-tert uty

22 -met hyl enebi s ene 6-di-tert-
i yi PR aphenobh i S ot eamrenlyh 4 i ST aWGRpe

2, 2" - met hyhypaediidd 6- (a nethyl benzyl) - 4-nonyl phenol ],

2, 2' -met hyl’enebi s[ 6- (a, a- di net hyl benzyl ) - 4- nonyl phenol ],

4, 4' - et hyl enebi s(2, 6-di -tert-butyl phenol),

4, 4" - met hyj e_me_m grﬁbrs@dnobwoybxa&rp!m myﬁemmebu& 6-tert-buty|-4~methylphenol) 2,2

2. 6 bi o( 3. PePIeBHsl sy Bhe Rl if SR bR B Y SHconem)
I 1bis(5 et b”ﬂ"'eﬁfbéﬂmwsﬁy‘i@b@r?ﬁ m’-m-z o st ane
E'E h%/l ene gﬁ gﬁ'?ﬁnh b%/ %M@'Wﬁfé’%ﬁb%ﬁéﬁﬁ?@g‘b@%ﬁgﬂ%ﬁﬁ#& yratej, ’

i S(3-t er t butyihehel}-2tBthgiidenbbis(B térybutyia eray)c 2, @preathyldi abIss-(o-
mets Lyl phen@??t{“t('gbm X‘f’ﬂ%ﬂ%noﬁ)%/z B\eﬁ‘nﬁﬁ%@f‘{n@ﬂgﬂ&ﬁeﬁr ‘gwﬁlﬁaﬁ"ﬁﬂ) but ane,
gg EI S- 2245 mhthygérggz(z?lﬂytgrtaéuwmmnmmﬂh y)@;ﬁg(ﬁﬂ&i-butﬁl-z-mﬁthylpheno{) out

, 1S te# |'%ﬂ¥ rgﬁ( Wﬁel gé'P en % jg%- 0 ﬁ_%_ﬁ??é Eap oput ane,
i,né, gi ge;§Wdrox§15b5qnzﬂhd-metﬁytplheml,§2‘p3-ms(5-tert-butyl-$/ h)ﬁffoxyz{tr%gchylphenyl)but:ng o N
3,5 3,5 i i
oot ndecy) - reblrbblaRihiiod AvoBl eI fhogddinbiiaptblifhe, strviene gived 1 o,
3,5-di-t erbls[bﬁtb}ﬂ(3 MWMEhMWBMWWtG], bis(3-tert-butyl-4-hydroxy-5-methyl-
tris(3,5- dbhehﬂfcﬁcy&Hﬁéfﬁadibr%?’ﬂé[@@‘Q&ﬂMl al(ﬁ})dﬂﬁy-Sbl'nél@\ﬁﬁenzyl)- -tert-butyl-4-

tert-butyl dr oxy- nmet hyl benz hi otere
bi s(3, 5-di mgt@ylphqwlﬂtyqeplathﬂy@r a)glspjs-(S 5- dlmet yI-2-hydmxyphenyl)butane 2 2 -bis-(3, 5-d|-
tert-butyl-4-hydroxyphenyl)propane, 2,2-bis-(5-tert-butyl-4-hydroxy2-methylphenyl)-4-n-

dodecyimercaptobutane, 1,1,5,5-tetra-(5-tert-butyi-4-hydroxy-2-methylphenyl)pentane.

1.7. O-, N- and S-benzyl compounds, for example 3,5,3',5'-tetra~tert-butyl-4,4'-dihydroxydi-
benzyl ether, octadecyl-4-hydroxy-3,5-dimethyibenzyimercaptoacetate, tridecyl-4-hydroxy-
3,5-di-tert-butylbenzylmercaptoacetate, 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, isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

1.8. Hydroxybenzylated malonates, for example dioctadecyl-2,2-bis-(3,5-di-tert-butyl-2-hy-

droxybenzyl)-malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malonate, di-
dodecylmercaptoethyl-2,2-bis-(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis[4-(1,1,3,3-te-
tramethylbutyl)phenyl]-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate.



benzyl )sul fide, isooctyl-3,5-di-tert-butyl-4-hydroxybenzyl nmercapt oacet at e.
1.8. Hydroxvbenzvl ated nal onates, for exanple

di oct adecyl - 2 2-bis-(3,5-di-tert-butyl-2-hy- droxybenzyl)-nalonate,

di - oct adecyl - 3-tart-butyl -4-hydroxy-5-net hyl benzyl ) -mal onate, di -
dodecylneré@%?%’1%9¥12 2-bis-(3,5-di-tert-butyl-4- hydr oP{HERIYIANEMonat e,
bis[4-(1,1,3,3-te-

tramet hyl butyl ) phenyl ]-2, 2-bi s(3,5-di-tert-butyl -4-hydroxybenzyl ) nal onat e.
WO 2004/ 104081 PCT/ EP2004/ 050804 -19 1.9. Aromatic hvdroxvbenzvl conpounds,
for exanple 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxy-

benzyl } 2, 4, 6-tri net hyl benzene, -19-
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5, 6-tetrame- thyl benzene,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol. 1.10. Triazine

ﬁ;g}raggggrs] | 5 Hro R RkBxbef ¥, B ekaioN 38825 dleh BliyrLhdidy -

2- oct yl merkeapyl ﬁ.ﬁﬂrﬂmtba(l@rsereﬁ, 1¢4shis(3, Bi-tert-butyd-iydsyhanayl)2¢3,5,6-tetrame=t r i azi ne,

2-octyl ”?rtﬁg]ﬁér& effe, Qm_ﬁlé(%;édl%ﬁ_slﬁylh HyHioXbe RerfeKyphenoxy) - 1, 3, 5-tri azi ne,
2,4,6-tris( di-tart-butyl-4-hydr oxyphenoxy 1,2,3-triazine,

1,3,5-tris-(3,5-di-tert-butyl-4- hydroxybenzyl)| socyanurate

1, 3, 5-tri s{4o.tTRELindXCr) mﬁdm&re%nﬁpla 2Q- m(a&ynhwcba 3)5-aiqs&-aaymt e,
2,4,6-tris -dl-ten oxy -triazine,
2 avab ST 5. AorTGR P R TAHHNoN. 3. 5.1 1 az
i ne, 1, 3, 54,8 5ittdzihe 2-o€lyimgriapioer®Lbis@ Sy tHrcbu-a mysiloxyphe Aoxy R 1,8 Btttazinbk, 11.

i ot iyl - 22 S8 e ST E P bonyistt 2 BB 5 i@ -t utyks-
g: gg P; :jeg fydetixylienizyl)isoeyankrate, Hyd5-tis(dHert bytylBHysimixg-2:6: €,
di oct adeci‘llm?'g?éyl r{&géé??&%hy%l §3)§r|s(:g§ aixtg'l? 8%&3&@?&%@%@%@% 3.5 tt"ﬁzmeé al ci um

salt of ths3, ﬁﬁmaﬁas-uyﬂert@ng-hmm)@pBerUIprqpmnvl) benawdrqd 1B/aiiriezin® didSHris@dB phoni ¢
acid. 1.12 ,&thmag,g anpl e 4- hydroxyl aurani | i de,
4- hydr oxyst ear ani %ﬁlSOéﬂﬁur&é

(3,5-di-tert-butyl-4- hydroxyphenyl)car bamate. 1.13. Esters of B-(3.5-di
tert-butylt44, fnéﬁi ﬂada% na%ﬁﬁle%.ﬁahﬂzu&%mm4-@ar&@emw oksSho-

al cohol s hanol n- oct anol oct adecanol

1, 6- hex ane’éﬂt% Id'e“W"@E’ %@HMde&bﬁW&WBSP&P%%Id'°°?d2°36$ 5}5’5‘?@&”3’4'“}?%% ntyl
gl ycol , t hireglibeiyiphesphogaty, aiidctaddtybhsrt-bitfachygloxg-aimethyibenizyiptos pisongtey c ol

G oxyet oy TR 5o S el e of S3RHER ety StosBhonic ac

trinethylhexanedlol, trimethylol- propane,
4- hydr oxy mph Iyl oidmRBSRRBR; for Skahipld 4-RNtRRyEYERIids, 2-HliR%) @K aniide, octyl N-

(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate.

1.13. Esters of 8-~(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanediol, 1,9-
nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethy-
lene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-bis(hy-
droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol-
propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.14. Esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid with mono- or poly-
hydric alcohols, e.g. with methanol, ethanol, n-octanal, i-octanol, octadecanol, 1,6-

hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)
isocyanurate, N,N'-bis(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanal,



1.14. Esters of P-(5-tert-buty44-hydroxy-3-nethyl phenyl)propionic acid with
nono- or poly- hydric al cohols, e.g. with nethanol, ethanol, n-octanol,

i -octanol, octadecanol, 1,6- hexanediol, 1,9-nonanediol, ethylene glycol,

1, 2- propanedlol neopentyl gl ycol , thlodlethylene egcoI di et hyl ene
glycol, tri%@RIMAMIsIy ycol , pentaerythritol, tris(hydroP§EERy0/050804
isocyanurate N, N - bIs(hydroxyethyl)oxanide, 3-t hi aundecanol ,

3-t hi apent adecanol , WD 2004/ 104081 PCT/ EP2004/ 050804 - 20
trimet hyl hexanedi ol , trinmethyl ol propane, 4-hydroxynethyl-I|-phospha-2,6, 7-
tri oxabi cydo[ 2. 2. 2] octane. 1.15. Esters of

R- (3. 5-di cvdohexvl - 4- hydr oxvphenvl ) propgoni c acid with nono- or pol yhydric
al cohols, e.g. with nmethanol, ethanol, octanol, octadecanol, 1, 6-hexanediol,
1, 9-nonanedi ol, ethylene glycol, 1, 2- propanediol neopentyl glycol,

th| odi et hy, : t col
pent aer yt hﬂflﬁlgﬁylﬂé%ﬁ?%?lh?@ ngﬁﬁg?? métﬁ ﬁ mﬁ%‘ﬁg%bl Jg%lhydr oxyet hyl ) ox-
am de, 3- ttribxabiewdeladloctaget hi apent adecanol tri met hyl hexanedi ol ,

trimet hyl ol pr opane, 4-hy-

dr oxynet hyl - 1- hospha 2,6, 7-trioxabi cycl 0[2 2.2]octane. 1.16. Esters of
3.5-di-ter -1 ¥ 8rdioyolohmeri-rhydsg anyliprenionig adid wihmonay or palyhyHaIr i ¢

al co-  hol syedhof; vHﬁn'fE?ﬁ PQh at&},ﬁih 14, -ﬂ&iaﬂgﬁsla‘i‘gl l,

1, 6- hexanechxgilo e§“9 Inonan ‘an Pene X naqedlo opent yl

1
glycol, t hethdensiapplehe- pgqpeeeﬁloi Qﬁoeew olyael, éwgt%v'ene elv%{q?gﬂﬁ&eﬁ@ 9@1°9€0I
pent aer yt hgibth@éne diycol faéwérﬁnﬁtat tﬁx{hwfaﬁﬁwpwc%@rat&l , NN ﬁs@(«&}weqw&& hyl ) ox-

ani de, 3-thi aundecano hi apent adecan trimet hyl hexanedi ol
trimethyl quﬁug%&athléundgcwl 3¢thig gneglq}, trimethylolpropane, 4-hy-
7-tri oxabi @rgdedethyR1-ghasphan G,T-tihoﬁaBicyeﬁdS[E dQ}bctafne
fi-(3.5-di-tert-butyl -4-hvdroxvphenvl)propionic acid e.qg.
N, N -bl s(3,5-di-tert- butyl-4-hydroxyphenyl propi onyl ) hexanet hyl enedi am de,
N, N - bi s( 31.96.dstersoofi3:Sadittert-butylHyitdmxyphepyl @naticacidwith mydnpt on polyhidricaloedi am de,
N, N - bi s( -di - - I
N, N - bi S[S“'o?%g[g?,&@{'éle 'Eaar{tet%npyﬁ&gﬁ%g%oxyp én’?q]%%r%egiogﬁﬁ oxy§i I?15/I ] oxam de
(Nau- gar thhwe(Leglycglupp+prcu@n@gmluraopeytﬂ|g)yool;uhmeneﬂ1mn@glm disthydere\diycakri n C)
1.19. Am ) edi am ne,
NN - Segﬂr &B@&H rgétfljllglgl ﬁ%@%ﬂe%”soﬂbndrét@m RRKSHParBRRM)SE
N, N - bi s( 1f=ma,'d®l|3n*5!§l@|4f34p e@'ﬁ’{ Prihiapeniadengnob frirstayiieranediel Nrimethyplpropane, 4-hy-
et hyl - By l-Y-bhosphab 8IW6RS P&joctane.
N, N - bi s~(| rbrr’éjt hyl hegt ysP) p- phenyl %gﬁﬂzamEI ne,
1.17. Amides of B-(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-
phenylpropionyl)trimethylenediamide, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenyipropionyl)-
hydrazide, N,N'-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyi]propionyloxy)ethylloxamide (Nau-

gard®XL-1 supplied by Uniroyal).

1.18. Ascorbic acid (vitamin C)

1.19. Aminic antioxidants, for example N,N'-di-isopropyl-p-phenylenediamine, N,N'-di-sec-
butyl-p-phenylenediamine, N,N'-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1-
ethyl-3-methylpentyl)-p-phenylenediamine, N,N'-bis(1-methylheptyl)-p-phenylenediamine,
N,N'-dicyclohexyl-p-phenylenediamine, N,N’-diphenyl-p-phenylenediamine, N,N'-bis(2-
naphthyl)-p-phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-
dimethylbutyl)-N'-phenyl-p-phenylenediamine, N-(1-methylheptyl)-N'-phenyl-p-
phenylenediamine, N-cyclohexyl-N'-phenyl-p-phenlenediamine, 4-(p-
toluenesulfamoyi)diphenylamine, N,N'-dimethyl-N,N'-di-sec-butyl-p-phenylenediamine,



N, N - di cycl ohexyl - p- phenyl enedi am ne, N, N -di phenyl - p- phenyl enedi am ne,

N, N - bi s(2- napht hyl) - p- phenyl enedi am ne,

N-i sopropyl -N - phenyl p- phenyl enedi am ne, N (1, 3-

di met hyl but yi ) henyl - p- phenyl enedi am ne, N-(1-nmethyl hept phenyl - p-
phenyl enedi‘ﬁ ?Pé/ 0ﬁl’-”cycl ohexyl - N - phenyl - p- phenl enedi anif EE%PXOO%/BWSO

t ol uenesul f anoyl ) di phenyl am ne,

N, N -di net hyl -N, N - di - sec- butyl - p- phenyl enedi anmi ne, WO 2004/ 104081

PCTI EP2004/ 050804 -21 di phenyl am ne, N-allyi di phenyl am ne,

4-1 sopropoxydi phenyl am ne, N phenyl-1- napht hyl am ne,

N-(4-tert-octyl phenyl)-1-napht hyl am ne21 N- phenyl - 2- napht hyl am ne, octyl ated
di phenyl am ne, for exarrpl e p,p' -di-tertoctyl di phenyl am ne,

4-n- butyl am nophenol, 4-butyryl am nophenol, 4-nonanoyl am nophenol,

4- dod In
bi s(4. et %Ah@ﬂ%ﬂﬁ“{gqﬂ%ﬁwﬁe@ﬁ%’ﬁ'a&q‘ﬁgﬁ? HRORARRG Nphemytte L phenol |
D &l arinotieie] Nré&-ﬁawétylphewl)-ma@hihwgm nghN:Rbenyb2 napnyiamine,

N, N, N, N -degiaicd g Hé)ﬂrlamﬂie“foréida%'ﬁlewl I?ﬁ?ph@ﬁf&mne 4-n-butylaminophenol,
1, 2- bIS[(2 met hyl pheny I%am no] et hane, bi s(phenyl am no) - gro pane,

(o-tol yl) @Mﬂ?’ﬂ@"lﬂlﬂng Anenanos'amapﬁiﬁn%ﬂﬁe@wm@wwqhﬁmn’eﬂ fert-octyl ated
N-phenyl - dboarpRiinopRéHoN fbls(@maﬂw&'&#hﬁnyﬂémﬂ@ 08-did B bGiyid- Hibﬂeﬂfyléﬁ'unomethyl-

B e b s inoc i e R
dodecyl di pdm;dmudrwenylmetnanet t2ebighR-mamipheayamitiofthaneat 2 dis(phenylamino)-

art ot y IHRE A RRGENbS, SARLOS arfbelhnForbhoB e BQGBU RNERR 25 .
phenot hi azi-mephthylaminet amixto® ofimono- and dlatltvlaﬂed jarahubytereodyldiphtepylamines, a
tert-octylp Qtﬁféoéf o%' é]ﬁ%mll@ﬁ@cﬁfolﬁglﬁlgﬁénxféﬂﬂﬁs, é‘ﬂﬂmﬂé Bt ljﬁéfljloataﬁéjdlalkylated

tert- octyl enot hl azl nes I azin

N, N, N, N @ée%ﬁmﬁ@f\x}ammmadﬂl&memﬁmo -and dlialkylqte isnpeqpyl/isohexyidiphanylanet hy| -

pi peri d- 4- %lﬂé&eéﬁ{?ﬁﬁrglﬁ# ﬁaﬁcﬁ'uﬁ%ﬁﬁ‘(ylated tert-butyldiphenylamines, 2,3-dihydro-3,3-di-
bi s(2, 2, 6, 6-tetranet hyl pi peri d-4 )sebacate, 2,2,6,6-

t et r amet hW?fh)fbéHrH‘r hefK-D f?éme,zphzn@x'ezm%@r'amﬁﬂf MongendAiglkyiates tertputyln/
absor ber s tafidetyipidothidzites,!d mRtufe ef-rond= (nd didthyibitaxiénvenMphobshaehes, azol es, for

U R TR e R T CA
g ( g - :1 e& (pigeuiti hyi-Bexamethylexgdiraine, (2, bGlﬁzlelraimﬁuyhbllpeng-byl)sebacate I2 ,2,6,6-
RENE %%eihv'p‘%é"%“-%& R e bR ot aso e,

2-(3' -tert-butyl - - hydroxy 5' - et hyl phe- nyl)-5chl oro-benzotri azol e,

2-(3' -seo- .UJR/yAbéérbEr@raEd Pﬂ‘ét!abiﬁée?@ydr oxyphenyl ) benzotri azol e, 2-

2.1. 2-(2"-Hydroxyphenyl)benzotriazoles, for example 2-(2'-hydroxy-5-methylphenyl)-benzo-
triazole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyi)benzofriazole, 2-(5'-tert-butyl-2'-hydroxyphe-
nyl)benzotriazole, 2-(2'-hydroxy-5'-(1,1 ,3,3-teiramethylbutyl)phenyl)benzoiriazole, 2-(3',5'-di-
tert-butyl-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl- 2'-hydroxy-5'-methyliphe-
nyl)-5-chloro-benzotriazole, 2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-
(2'-hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5'-di-tert-amyl-2'-
hydroxyphenyl)benzotriazole, 2-(3',5'-bis-(a, a-dimethylbenzyl)-2'-
hydroxyphenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-
5-chloro-benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)-carbonylethyl]-2'-
hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-
methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2-hydroxy-5'-(2-meth-
oxycarbonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonyl-
ethyl)phenyl)benzotriazole, 2-(3-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxy-
phenyl)benzotriazole, 2-(3'-dodecyl-2’-hydroxy-5'-methylphenyl)benzotriazole, 2-(3'-tert-



(2' - hydroxy-4'-octyl oxyphenyl)benzotriazole, 2-(3,5 -di-tert-anyl-2
hydr oxyphenyl ) benzotri azole, 2-(3',5'-bis-(a, a-di net hyl benzyl)-2'-
hydr oxyphenyl ) benzotri azol e,

2- (3 -tert-butyl-2'-hydroxy-5"-(2-octyl oxycarbonyl et hyl ) phenyl ) -

5 chl or o- bR atsifo o B ibhookivsosns
2-(3" -tert-butyl-5"-[2-(2-ethyl hexyl oxy) -carbonyl et hyl]-2"-

hydr oxyphenyl ) - 5-chl or o- benzotri azole, 2-(3' -tart-butyl-2'-hydroxy-5"-(2-
met hoxycar bonyl et hyl ) phenyl ) - 5- chl or o- benzotri azol e,

2-(3 -tart-butyl-2'-hydroxy-5"-(2-neth-

oxycar bonyl et hyl ) phenyl ) benzotri azol e,22-

2-(3' -tert-butyl-2'-hydroxy-5'-(2-octyl oxycarbonyl -

et hyl ) phenyl ) benzotri azol e,

2-(3' -ter tb'dR}H-bedr%'lxy-[SQzﬁ&b%IBWMHJIQWE%BQWXJ 4,2 amethyiéHebisfa-

phenyl ) benzotri azol'e . _—
2- (3 - dodeldy i3 3tetrapethyhytyis6-barzotriprelerdryiphennllithe transesteriication produgt gf2- WO
2004/ 1040QQ'-tMﬁtg&%iglﬂéﬂWonyl&I?yl)—Z'—hydroxyphen I}-ZH-benzotriazole with

butyl - 2' - hydr oxy -i sooctyl oxycar bonyl et hyl') phenyl benzotri azol e,

2, 2" - met hy, el = . — —CO0- = 3'-tert- "
(1,1, 3, 3- tdeofy? g‘%@? iél?%ollj? 3‘?) [% t%lﬁ%%t FPSzSF&”@-'}@i valheerrleollq] ;3 %eﬁtebutyM
transesterification product of 2-

[ 3' -t ert - Biydipres5'=3Hbbenzotriasg)-2atpbeni: (2«2 thypipxp8'(ppcimathy benayl)-p'-(2A3nzot r i azol e

W th polygﬁ%}yﬁr}gmw I i g—'?—%_,g%)a  Fatrs N

3 -tert-butty AA{ I r@f‘gﬁ%@@&f’?@%’en 0] F I a oﬂ@-’qﬁ E)%ﬁg?l]%?ﬁ)&yﬁ%r(m’w

2-[2' - hydrdipegthgbenzyl)-phenyiihenpstriarolezy| ) 5' - (1, 1, 3, 3-

tetramet hyl butyl ) - phenyl ] benzotri azol e;

2-[2' -hydroxy-3"-(1,1, 3,3-tetranet hyl butyl)-5"'-(a, a-

di net hyl bekZsghvdanabenzophanorgs;, fos oxample the 3-hydiay Aunethen r4prdREmésecy-or
exanpl e t hexy 4800608y, 4-BerdyioRR a\2: 4'dritiaiaoky B/ 2-hfddREY k-difEtioxyterelioss | oxy,
4- benzyl oxy, 4,2',4'-trihydroxy and 2'-hydroxy-4,4" -di met hoxy derivatives.
2.3. Esters of substituted and unsubstituted benzoic acids, as for exanple

4-t er t but y2.3.[Hsteny of substitited/ araf unsubstiited| beazdic avidsabefor exdnyplohentplitysptiengly| at e,
esor o1 not SISHE . sqlole debliafy bR bcheb doBRAI LRI mratORRE |

hexadecyl ylpresorcingl; berizaylyésorcine); @rediyertbutyipttenyl 3 distarb-bytyl-Bhysirakybenzot - but yl - 4
hydr oxybe g Bafat e o -di-tert- -

3,5-di-t e%t Qg\tagﬁsﬂe@yﬁ%&ﬂ%‘%&é\h@#ﬁ*gg{o@ﬁeg%é'k@?gﬁi36,2 ,d' grbu !Z?;lrrpl e et hyl

a- cyano- [ wpfoxylepreais: [ 2amethyl4itedi-tersifyiphenyl 8. & diderbbytyl-4-hydmxybrnzoals| acryl at e,
nmet hyl a- car bonet hoxyci nnamat e, nethyl a-cyano-[i-nethyl-p-nmethoxy-ci nna-

mat e, butyl arcyano-[ 3-net hyl - p- net hoxy-ci nnamat e, net hyl )
a- car bo th%f% §x3renle ethyl neyao-f frfliphenylacrylate, isooctyl a-cyano-B,B-diphe-

N- ((3- car DR YirelyF ¥-25BY%inBHbyciAndRE Yhdti\i 8ldy&R-B-methyl-p-methoxy-cinna-

mate, butyl a-cyano-B-methyl-p-methoxy-cinnamate, methyl a-carbomethoxy-p-methoxycin-

namate and N-(B-carbomethoxy-B-cyanovinyl)-2-methylindoline.

2.5. Nickel compounds, for example nickel complexes of 2,2'-thio-bis-[4-(1,1,3,3-
tetramethylbutyl)phenol], such as the 1:1 or 1:2 complex, with or without additional ligands
such as n-butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel
dibutyldithiocarbamate, nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of
4-hydroxy-3,5-di-tert-butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-
hydroxy-4-methylphenyl undecylketoxime, nickel complexes of 1-phenyl-4-lauroy!-5-
hydroxypyrazole, with or without additional ligands.

2.6. Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,
bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-




2.5. Nickel conpounds, for exanple nickel conplexes of
2,2'"-thio-bis-[4-(1,1, 3,3- tetranethyl butyl)phenol], such as the 1:1 or 1:2
conplex, with or without additional Ilgands such as n-butylam ne,

tri et hanol am ne or N cydohexyl di et hanol am ne, ni ckel

di but yl di t WOCHBUBY e, nickel salts of the nonoal kyl e$CEES2004/039804 he

nmet hyl or ethyl ester, of 4-hydroxy-3,5-di-tert-butyl benzyl phosphonic add,
ni ckel conpl exes of ketoxines, e.g. of 2- hydroxy-4-nethyl phenyl
undecyl ket oxi me, ni ckel conpl exes of 1-phenyl-4-1auroyl5- hydroxypyrazole,
with or without additional ligands. 2.6. Sterically hindered am nes, for
exanmpl e bis(2,2,6,6-tetranet hyl -4-pi pepgdyl ) sebacat e,

bis(2,2,6, 6-tetranethyl -4-piperidyl)succinate, bis(1l,2,2,6,6-pentanethyl -
WO 2004/ 104081 PCT/ EP2004/ 050804 -23 pi peridyl)sebacat e,

pent aet hy PBgistadud p OBl 0 ERRBIM L pbaRAGRRE U 220 2 O o
t he condengentametipi-4-piperidyl) n-butyl-3,5- dl-tert-butyl-4—hydroxybenzylmalonate the condensate
1-(2- hydr Oaﬁ/ﬁ(zhﬂ:hrbx&u%l)@ 56 bﬁétfa?dmg/m by&oﬁ%ﬂéﬁ&ﬁ%rﬂ%ﬁb&ﬁ:@&m@ Mifleat'F Ci Ni C

acid, linear or" cyclic cond

N, N - bi s( 2%'"660001%@9#95%%'%4)5@%6 préatiampthyi-Rinerdyhiyexametiyiaredirminm andi-

:ert ( gCtzylem Qtarhirfo= zisaiahlefoo'r ésfma'érns rthé}ilz -tetrameth¥l-4-plper|dyl)nrtnlotnacetate
r's

tetrakis( Zfeﬁ'a'ﬁs(ézgé tﬁi;@ ¥}T4 &Q%'Fﬂg? %&;ﬂrf)utafeztef?cafbsm'%tﬂé t4l-facar boxyl at e,
1,1"-(1,2- etﬁam@wsw35J5Ltsﬁé’me’ihﬁp|§erézmohaxmbbryiopbzqgememmhylpupendme 4~

gt te)gp ;ng(y%ﬁ r%mgl %£ g@t-tg?gﬁg%lw 5 r@@%ﬁmﬁ@ 2?6,6-pentamethylp|per|dyl)-2-n-butyl-2-(2-

bi s(1, 2, 2, bydoxySB-distert-butyipenzgiimalyrate, 3-nrodiyli7 719, Rtetramethyl-1,3,8-

0%y 5 Gatlpkql Sl PRGRY DPHRIR 2.5 e etemopieesieotpcgt, b

bi s(1- oct ybaweeys2,226,6- t@:mmmmlﬂw_smq;@tel, lineay ereyaliceaoadenisate of N,N'-bis-

octyl oxy- 2g&,@s—%hhﬁ\fggﬁfgbﬁwid}l)%h@%&léﬁé&’é?ﬁiﬁ@&% 4-hoRfA8inaY, 6-8ihiblo%t,3,5-

condensat es’ 0
(2, 2, 6, 6- t Eiaripgrtherspndensgien 2rchioro-hE-bisiien-Bytylamingr 246, Adeteamethylpiperidyl )-
4- mor phol | m@*\ﬁn&k@ eﬁtBHOZ Els(é ﬁnnrﬁspr&pghﬁiﬁio%anb hfe Gé\%ﬁ&bﬁ@h@ Qrfloro-4 6-di-(4-

2-chl or o- 4, 6- bi s( 4- n- but yl am no - etrarrethél p| er|

1,3,5-tri aE‘PH@'aE‘t%P 112,26 @P?WVMF'MM Stz eRd A @-0ig-{Fs condensat e of
2- chl or o- 4afin6profylemino)ethane, 8-acetyl-3-dodecyl-7 7.9 9-tetramethyl-1 3,8-

n- butyl am y r|a2| bi s-(3-

ami nopr opyrﬁmsh'&[é?ﬁgm%%g 9 J°§ %E&"gg%k%‘}%“f@%y é’fqaﬁ dT 2%

tri azaspi r dipde, 3jdddexyh & 2,2,6¢6-mamtgmethyl-4-piperidyl)pyrrolidine-2,5-dione, a mlxture of 4-

3- dodecyl - 1+ G- I

3 dodocy| - [pdecy-Grit  SARIGNAS o RRREIELNAS & ofildhsduoh it RS,

m xture of Nft\"-bh@)m@@aﬂamwl-&noeﬂdybm@amyihwggedlanﬂnﬁamé-eyqlqianmlawn@?per| d| ne,

a condensalibigtoR 8Hating a condensation product of 1,2-bis(3-aminopropylamino)ethane and
2,4,6-trichloro-1,3,5-triazine as well as 4-butylamino-2,2,6,6-tetramethylpiperidine (CAS
Reg. No. [136504-96-6]); N-(2,2,6,6-tetramethyi-4-piperidyl)-n-dodecylsuccinimid, N-
(1,2,2,6,6-pentamethyl-4-piperidyl)-n-dodecylsuccinimid, 2-undecyl-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-diaza-4-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-tetramethyl-4-piperidyl )hexamethylenediamine, diester of 4-methoxy-methylene-
malonic acid with 1,2,2,6,6-pentamethyl-4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-
(2,2,6,6-tetramethyl-4-piperidyl)]siloxane, reaction product of maleic acid anhydride-o-olefin-
copolymer with 2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-
aminopiperidine, 5-(2-ethylhexanoyl)oxymethyl-3,3,5-trimethyl-2-morpholinone; of special
importance, especially for use in films such as greenhouse films, are
bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate;



N, N -bis(2,2,6,6-tetranet hyl -4-pi peridyl)hexanet hyl enedi am ne and
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as 4-butyl am no-2, 2, 6, 6- tetranethylplperldlne (CAS Reg. No. [136504-96-6]);
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bis(2, 2,6, 6-tetranethyl -4-piperidyl)sebacate; WO 2004/104081
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where n or n’ is mainly from the range 3-5; or mixtures of these compounds.

2.7. Oxamides, for example 4,4'-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy-
5,5'-di-tert-butoxanilide, 2,2'-didodecyloxy-5,5'-di-tert-butoxanilide, 2-ethoxy-2'-ethyloxani-
lide, N,N'-bis(3-dimethylaminopropylJoxamide, 2-ethoxy-5-tert-butyl-2'-ethoxanilide and its
mixture with 2-ethoxy-2'-ethyl-5,4'-di-tert-butoxanilide, mixtures of o- and p-methoxy-
disubstituted oxanilides and mixtures of a- and p-ethoxy-disubstituted oxanilides.

2.8. Further 2-(2-Hydroxyphenyl)-1,3 5-triazines, for example 2,4,6-tris(2-hydroxy-4-
octyloxyphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-

1
N |
In

CH3
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where n or n" is mainly fromthe range 3-5; or mxtures of these conpounds.
2.7. Oxami des, for exanple 4,4 -dioctyl oxyoxanilide, 2,2'-diethoxyoxanilide,
2,2' -diocty | ox 5,5 -di-tart-butoxanilide,

2,2 -di dode‘¥9|2@9048§15'-di-tert-butoxani|ide, 2- et hoxy- 2" PCE{ERPI0HRU84 | i de,
N N - bi s(3-di net hyl am nopr opyl ) oxam de,
2-ethoxy-5-tert-butyl-2"-ethoxanilide and Its mxture with
2-ethoxy-2'-ethyl-5,4"-di-tert-butoxanilide, m xtures of o- and p-mnethoxy-
di substituted oxanilides and m xtures of o- and p-ethoxy-disubstituted
oxanilides. 2.8. Further 2-(22.8. Furiggr 2-(2-Hydro

phenyl )-1, 35-tri azinesl, 3.5-triazines, for exanple 2,4,6-tris(2-hydroxy-4-
octyl oxyphenyl ) -1, 3, 5-tri azi ne,

B oA B2 SRS AR 10405
2- (2. 4- i Hydroued proosiokyphen-Eozsk dmetiiohay by 3:iaging, 24 dygrony4-azi ne,
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gl [s (22 hﬁd &I q%?%g?ylgxgﬁgéqueag (z% éydr 4- [2 %p gtylcal%znfi)yloxygthilxy]phenyl)~4 6-

2- (2- hy dr cighefyl{123, Birlayipb e 4Hdstepyidigidelyldky@-Riidtakypropoxy)-2-hydroxy-phenyl]-
D oY i A bR ma RN 38 Piasion. 2HRtydrpREk R Sty oxy)phenyi-4 6-dics-
di phenyl - lphanﬁ)pheﬁya_i,Bﬁetriazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyl]-4,6-
2.6 br o( 2 PFERRHIGREN PSRN S PRI e RO IR e 3
hexyl ) oxy)tdriney 2-(2thwireky(d4methtryplanyDd Grdiphenyldl, H5-triazing 2166-tr18[2-hydr0xy-4-
ﬁ. [5(22h>4/d [ ?fthaﬂwxp&ygﬂggﬁwﬁﬁ.aﬁngww%wwﬂ-@_

2- (2- hydr dnfg}thwmaw W?W‘rét‘?yﬁ'mﬂl"@- gilpRedipry-4t[342-mthythexyid joxg-2-

2- (2- hydr m@;tymwm?gwalb.é(zﬁ dﬂh&ﬂ??ﬁéhyli-ﬂ 3,5ridineazi ne,

2,4,6-tris 2 hydr oxy- 4 utoxy oxy- propoxy)phenyl] 1, 3,5-triazine,
2-( 2 hydr oxyphenyl ) - 4- ( 4-
3. Metal deactivators, for example N,N'-diphenyloxamide, N-salicylal-N'-salicyloyl hydrazine,

N,N'-bis(salicyloyl) hydrazine, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenyipropionyl) hydrazine,
3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl
dihydrazide, sebacoyl bisphenylhydrazide, N,N'-diacetyladipoyl dihydrazide, N,N'-bis{salicyl-
oyl)oxalyl dihydrazide, N,N'-bis(salicyloyl)thiopropionyl dihydrazide.

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phosphites,

phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos-
phite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, dilsodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, bis(2,6-
di-tert-butyl-4-methylphenyl)-pentaerythritol diphosphite, diisodecyloxypentaerythritol
diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis(2,4,6-
tris(tert-butylphenyl)peﬁtaewthritol diphosphite, tristearyl sorbitol triphosphite, tetrakis(2,4-di-
tert-butylphenyl) 4,4'-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-
dibenz[d,g]}-1,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-methylphenyl) methyl phosphite,
bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite, 6-fluoro-2,4,8,10-tetra-tert-butyi-12-
methyl-dibenz[d,g]-1,3,2-dioxaphosphocin, 2,2',2"-nitriloftriethyliris(3,3',5,5'-tetra-tert-butyl-



met hoxyphenyl ) - 6- phenyl - 1, 3, 5-tri azi ne,

2-{2- hydroxy-4-[ 3-(2-ethyl hexyl -1-oxy)-2-

hydr oxypr opyl oxy] phenyl } - 4, 6- bi s(2, 4-di nmet hyl phenyl )-1, 3,5-triazine. 3.
Met al deactlvators for exanple N, N -di phenyl oxam de,

N-sal i cyl al VR2OBAPOBY | oy hydrazine, N, N -bis(salicyl ofCJ/ERHASBe

N, N - bi s(3,5-di -tent-butyl -4-hydroxyphenyl propi onyl) hydrazi ne,
3-salicyloylamno-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide,
oxani | i de, isophthaloyl dihydrazi de, sebacoyl bisphenyl hydrazi de,

N, N - di acet yl adi poyl di hydrazide, N, N -bis(salicyl- oyl)oxalyl dihydrazide,
N, N - bi s(salicyl oyi)thiopropi onyl dihygirazi de, 4. Phosphites and
ohosahonites for exanple triphenyl phosphite, Biphenyl alkyl phosphites,
phenyl dial kyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite,
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bis(2,6- di-tert-butyl-4-nethyl phenyl)-pentaerythritol diphosphite,
d||sodecyloxypentaerythrltol di phosphite,

bi s( 2, 4- di EspeeiallyprafgredaratherglowingPpsRRESR: aer yt hri t ol  di phosphite, bis(2, 4, 6-
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nmet hyl phosphite, bis(2,4-di-tert-butyl-6-methyl phenyl) ethyl phosphite,
6-fluoro-2,4,8,10-tetra-tert-butyl -1 2-
nethyl-dibenz[d,g]-1,3,2 di oxaphosphoci n,
2,2',2"-nitri (@G Lt PCHY3, 3' | 5,[5' ¢y
PCT/ EP2004/ 050804 1,1 blphenyl é,Zy
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5-butyl -5-ethyl -2-(2{4, 6- gent butylphenoxy -
EspeciallyUbrefEf?_' fol | owing phosp
Tris(2,4-di-tert-but hyl ) phosphite (Irg
tris(nonyl phenyl) | ite, (CH$)3C(H S
P-F P-O CH2CHZ N ( OC (CH,),
(CHy),C
(CHy),C C(CH,),
(0]

\
P—O—CH,CH(CHcHcH, (©)

/
O °
(CH,),C ‘

C(CH,),

Io 0\
(CH)C—<: ;\}——O—P X P—-O——<‘; :}——C(CH)
3/3 \0 0, 3/3 (D)
c



C (CH33 CH3)3C C(CH3)3 (CH3)3C 3 (CH3)3C C(CH3)3 O/ J P- O-
CH2CH(CAHy) CH2CH ( 3 O (CH3)3C ] C(CH3)3 O (CH33C O Ixl:;P_ 0o ~ C(CH3)3 (D
O C(CH3)3 (CH3)3C WD 2004/ 104081 PCT/ EP2004/ 050804 -28 C(CH3)3 (CHvV /0 O
H3CG~ OP X P-0 CH3 (E) OO C(CH 3)3 (CH3)3C CH3 H3CG-CGCH3 0 O (F) H37C18
O P P- O C18M20@IGOBICH3 (G O O H3C 1-13C " CH3 C CHPQ/EP2004/050804

Hydr oxvl am nes. for exanple, N, N-di benzyl hydroxyl am ne,

N, N- di et hyl hydroxyl am ne, N, N-di octyl hydr oxyl am ne,

N, N-di I auryl hydr oxyl am ne, N, N-ditetradecyl hydroxyl am ne, N, N-

di hexadecyl hydr oxyl am ne, N, N-di oct adecyl hydr oxyl am ne,
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5. Hydroxylamines, for example, N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine,
N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-
dihexadecylihydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecyihydrox-
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from
hydrogenated tallow amine.

6. Nitrones, for example, N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyl-nitrone, N-oc-
tyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyl-nitrone, N-tetradecyl-alpha-tridcyl-nitrone, N-
hexadecyl-alpha-pentadecyl-nitrone, N-octadecyl-alpha-heptadecyl-nitrone, N-hexadecyl-al-
pha-heptadecyl-nitrone, N-ocatadecyl-alpha-pentadecyl-nitrone, N-heptadecyl-alpha-hepta-
decyl-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived from N,N-
dialkylhydroxylamine derived from hydrogenated tallow amine.

7. Thiosynergists, for example, dilauryl thiodipropionate or distearyl thiodipropionate.

8. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,
stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(p-
dodecylmercapto)propionate.



yl am ne, N-heptadecyl-N-octadecyl hydroxyl am ne, N, N-di al kyl hydr oxyl am ne
derived from hydrogenated tallow am ne. 6. Nitrones, for exanple,

N- benzyl - al pha- phenyl -nitrone, N ethyl -al pha-nethyl-nitrone, N-oc-

tyl - al pha- heptyl -nitrone, NI auryl-al pha-undecyl -nitrone,

N-t et r adecyV¥ ég%ﬂﬁ‘l“ﬂfi decyl -nitrone, N- hexadecyl - al pha- REAYERISPF08H4 t r one,
N- oct adecyl - al pha- hept adecyl - ni trone, N-hexadecyl -al -

pha- hept adecyl - ni trone, N-ocatadecyl - al pha- pent adecyl - ni trone,

N- hept adecyl - al pha- hept a- decyl -ni trone,

N- oct adecyl - al pha- hexadecyl -nitrone, nitrone derived fromN, N

di al kyl hydroxyl am ne derived from hydrggenated tallow am ne. 7.

Thi osynergi sts. for exanple, dilauryl thiodipropionate or distearyl

t hi odi propi onate. 8. Peroxide scavengers, for exanple esters of

R- t hi odi propioni. d. for exanple th auryl .. I ri,styl or
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benzi m dazbbms campaunds and saltsiof divalenmaagemiese. di oct adecyl di sul fi de,
pentaerythritol tetrakis((i- dodecyi nercapto)propionate. WO 2004/ 104081
PCT/ EP2004/ 050804 -29 9. Polyam de stabilisers, for exanple, copper salts
i n conbi ntOi Basiaorgiatiiliseiis dfosexampleo melaimine, piyvinylpyrrolidons diesandianide; dially of
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hydr azi ne %@H metal sajts @nd glkaline sartth melphsaltg o5 hiohes fajty Beids for example paleivm et al
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cal cium stearat e, Zlnc st ear at e, nmagnesi um behenat e magnesi um st ear at e,

sodi um r i RokSFuBPaIMitaAte. aniisiony eyracateshplate ofziak PyReateRhRlAtey r ocat echol at e or
zink pyrocatecholate. 11. Nudeatina agents, for exanple, inorganic

subst ances, .sych as tal cu netal .oxides such as titani um di oxjide or
aomeat oty RiglehRe sehofi P eXirile, roAnE s bR Ees PignAs tauT. TotEkaHaRs 1
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di (par arretsﬁé%"cﬁt %%rnsgglpﬁyéﬁie%g%%lwol , a gu'?lsé?géh 351185%8 %%p;& nﬁr%g%n&mg 6s|)'bi tol.
12. Fi | | erkspesiallypedferrediace hg:2efgkiv(B'st -dimsthytbeanitdene)sortiitel, 4:%Z4r bonat e,

si i cat es,qi@aamatnlibBERStidene)sorbitol, und 1,3:2,4-di(benzylidene)sorbitol.

12. Fillers and reinforcing agents, for example, calcium carbonate, silicates, glass fibres,

glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, car-
bon black, graphite, wood flour and flours or fibers of other natural products, synthetic
fibers.

13. Other additives, for example, oxygen absorbers, acetaldehyde scavengers, plasticisers,

processing aids, lubricants, emulsifiers, clarifyers, pigments, rheology additives, catalysts,
flow-cantrol agents, optical brighteners, flameproofing agents, antistatic agents and blowing
agents.

14. Benzofuranones and indolinones, for example those disclosed in U.S. 4,325,863;

U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611;
DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethoxy)-
phenyl]-5,7-di-tert-butyl-benzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phe-
nyl]benzofuran-2-one, 3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-
one], 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphe-
nyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxypheny!)-5,7-di-tert-bu-



gl ass bul bs, asbestos, talc, kaolin, mca, bariumsulfate, netal oxides and
hydr oxi des, car- bon bl ack, graphite, wood flour and flours or fibers of

ot her natural products, synthetic fibers. 13. G her additives, for exanple,
oxygen absorbers, acetal dehyde scavengers, plasticisers, processing aids,

| ubri cant s, VEAMEMBLrs, clari fyers, pignents, rheol ogy P&AEPRI0EHN804

catal ysts, flow cont roI agents, optical brighteners, flaneproofing agents,
antistatic agents and blowing agents. 14. Benzofuranones and indoli nones,
for exanple those disclosed in U S. 4,325,863; U S. 4,338,244; US.
5,175,312; U S. 5,216,052; U S. 5,252, 643; DE-A-4316611; DE-A-4316622;
DE- A-4316876; EP-A-0589839 or EP- A-05949L.02 or 3-[4-(2-acetoxyet hoxy) -
phenyl ] -5, 7-di -tart - butyl - benzof ur an- 2- one,
5,7-di-tert-butyl-3-[4-(2-stearoyl oxyet hoxy) phe- nyl]benzof uran- 2-one,

3,3 -bis[§, 7-di-tert-buty)-3-(4-[2- enzQf 2- one],
5. 7- i - oriPBA S 208 Y BREHDRPYER A oS Bprefirer 2506, 3.

3- ( 4- acet angthyiphenyl)-SBdiberbatyt-bamgbiurdn-2Zerdi - t er t - but yl - benzof ur an-t one,

3- (3, 5-di met hyl - 4- pi val oyl oxyphenyl )-5, 7-di -tert-bu W 2004/ 104081

PCT/ EP2004/ 050804 -30 tyl - benzof uran-2-one,

3- (3, 4- di rihematuphantdmoubi of tiuk futtiser tstabilizers addedzoé detenmidddiydhe Gatgra oBthei -

et ! Phelbaal ol el A R0A LSl 286 o D1 42615 Wk &ToUNt of

the furth Irzer eterm ne nat ur e substrate
to be st abiskd,besedonthe pelymenteheetdbiizas; i n nany cases from 0.01 to 5% by
wei ght is wused, based on the polyner to be stabi lized. O certain technical
i nportance is the addition of a processi ng aid, g a fluoro el astoner,
whi ch may ercent@ntechw@al1rmontamedﬁtl19fadd@gb@f QEOQ?&ﬁiFQI@' o7-0- fluero elasternen on of t he

cast fil myple ere‘HPﬁ@?drﬂQtlo?a' d#%leﬁ’tfsﬁs G’Jrfnﬁ'&r E@Q%dsfbn%?tr@rﬂawﬁmofhege 1to 2
% typically O relative to 'bp%t of the base (for

exanpl e: %%'m'%@? oftgthgdded ip ?Wﬂf‘?}ﬁ!t °ﬁ_q_ FootypigRly O éc/béﬁﬂa'%l ﬁd" t o t he
present i RNGRigKLdF Hebasde Faymmﬁ;r &efnpld olgsthydeHy).arhas, d thsical i.pmml a |, about

500 ppm of,_ of | uor.0 stoner, such as FX9614 ai l abI e from
o0 e oitaled aciie fa e presers imehin St iraes Hegerpousttide an owygen
absor ber, fersuid| ahduy500eppm of@ha acre dlagidhet, iskich asDymamged) FXdsId (bwilafleoxygen
scavenger)fr.om 3m).

The plastic container or film may also additionally contain an oxygen absorber, especially
an iron based additive as oxygen absorber (oxygen scavenger).

It has been found that the freshness of food sealed in a transparent food package with use
of an oxygen absorber may be unexpectedly enhanced, when the transparent packaging
material contains a UV absorber: After packing under normal atmosphere or modified
atmosphere with reduced oxygen partial pressure (using vacuum or inert gases such as
nitrogen, carbon dioxide, argon) and air tight sealing, the scavenger acts with reducing the
partial pressure of oxygen by the time to a harmless level. Depending on parameters like
type of oxygen absorber employed, temperature, package dimensions , this induction
period typically lasts between several hours and several days, during which oxidation
processes may continue to alter the properties of the food, especially by fast photooxidation
reactions. By blocking the major part of UV light with a UV absorber within the transparent
container wall, photooxidation may be prevented and the protection gap during the
induction period closed. Fruit and vegetables and, especially, fresh food of high protein
and/or fat content such as meat, fish, diary products etc., may thus be kept longer on the
shelf and retain better quality and appearance.



It has been found that the freshness of food sealed in a transparent food
package with use of an oxygen absorber nmay be unexpectedly enhanced, when
the transparent packaging material contains a UV absorber: After packing
under nornmal atnosphere or nodified atnosphere with reduced oxygen parti al
pressure (U¥PAPHIEY UM or inert gases such as nitrogen PCTEPBUH/OEISOKI de,
argon) and air tight sealing, the scavenger acts with reducing the partial
pressure of oxygen by the time to a harm ess | evel. Depending on paraneters
| i ke type of oxygen absorber enployed, tenperature, package di mensions ,
this induction period typically lasts between several hours and several
days, during which oxidation processef.may continue to after the properties
of the food, especially by fast photooxidation reactions. By blocking the
maj or part of UV light with a UV absorber within the transparent container
wal |, phot i dati. .be prevent ed t rotection Lng the

i nducti on ”8@@‘%3“6&%@8@3 'WPWFQP%%% °R7ésg€€egelnﬁd3§°@ﬁ§|fag§gbg%r\t%%?ﬁgk{wsé food of
hi gh pr ot aitranspaneht,aspéckily ceat arrightlywcolourad shaeh br, fildinsdde fabimeplgstip mattmiak s et c. ,

may t hus, l r on the shelf and retain better quality and
appear ancé’hgrﬁgs%&fﬂﬁgﬁ%l PCT/ EP2004/ 050804 -31 A further subject of the

i nventi on t r Geolestic materia canteins A blyhbaorkergandor cont ai ner conprising a
t ransparent e 1 i dd sheet or filmnade from
o e R

pl astic mate aracteri t | astic material contains a
UV absorber, and b) the package further conprises an oxygen scavenger. The

UV absor beihe iy db8bér if e grastiBiateriallis seteckl iRt RArdxyMH8nyl-s-triazines, 2-(2*-
hydroxyphen&_?- s-triazines, 2-)((12' - hydr oxyphenyl ) benzofri azol es
2 hydr oxy BUHEOBHEMDRRZORAEDIOS, RhyEs DEFROPEYTOnes ck MiFGiros (60BN MIEE 261 st ed above

under sectcompsunds kstedabova tiflder s8ctdnsl2a NP aki2l8 afd cOmnPsLMEs of PesBrt Brmuld ) ;
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2- ( 2- hydr aieycriBed alinve yds-veelnasttiny eqpipeands) - 5- chl or obenzot ri azol e,

2. (- hycr Gy RBE PSR pRne el e 1 2l €

2- ( 2- hydr @qg-hgdrbxyd3,5-di-buitylpheingr§ichlotobenzotrinzae; ol e,
2-(2-hydroxy-5-methylphenyl)-benzotriazole,
2-(2-hydroxy-3,5-di-t-butylphenyl)-benzotriazole,
2-hydroxy-4-octyloxybenzophenone,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2-[4-{dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxy-phenyl]-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-di(4-phenylphenyl)-1,3,5-triazine.

Advantageously, type and amount of UV absorber (a) is sufficient to reduce the daylight UV
radiation in the package to a level causing substantially no photooxidation within the
induction time of the oxygen scavenger (b), especially by reducing the light intensity
transmitted through the transparent polymeric material in the range 280-380 nm to 10% or
less, especially to 5% or less.

Depending on the exact type of UV absorber used and the desired blocking effect, the UV
absorber incorporated into the transparent film or container wall advantageously results in
0.01 to 10 g, e.g. about 0.05 to about 5 g, especially 0.1-1 g, of UV absorber per m? of film

or wall.

Packaging films or sheets of the invention often contain more than one layer, at least one
layer thereof containing the UV-absorber of formula | (multilayer material, see below)



2- hydr oxy- 4- oct yl oxybenzophenone,

2- (2- hydroxy-4-octyl oxyphenyl) -4, 6-bi s(2, 4-di met hyl phenyl)-1, 3, 5-tri azi ne,

2-[ 4- (dodecyl oxy/tridecyl oxy-2- hydr oxypr opoxy) - 2- hydr oxy- phenyl ] -4, 6-bi s(2, 4
- dinmethylp heng )-1,3,5-triazine,

2-(2- hydroﬁvoﬁ‘ﬁe?ypbxyphenyl)-4,6-di(4-pheny|phenyl)-lP@T&ﬂ?WH@ﬂB%b.

Advant ageousl y, type and anount of UV absorber (a) is sufficient to reduce
the daylight UV radiation in the package to a | evel causing substantially
no photooxidation within the induction tinme of the oxygen scavenger (b),
especially by reducing the light intensity transmtted through the
transparent polynmeric material in the gsange 280-380 nmto 10% or |ess,
especially to 5% or |ess. Depending on the exact type of UV absorber used
and the desired blocking effect, the UV absorber incorporated into the
transparent filmor container wall advantageously results in 0.01 to 10 g,
e.g. about 0.05 to about 5 g, especially 0.1-1 g, of UV absorber per n2 of
film or ihelpolyPerickmaieria isf préferabtyrassibensibed alfove fos compesitions ponddiniagntheont ai n nor e
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cont ai ni NGgejefd fr&ﬂ%ﬂﬁé?&' manéne%mﬂxmaﬁtk)phoeprﬂes &%l Tﬁﬁ%ﬁ%nftéso MeRPbMGS! er ,
pol yol efin or etﬂ')é ene-vi nyl acet at e meric material may

conpri se &hd hygrotalgites, ﬂ‘!ﬂ?ﬁ‘f@'ﬂt b&empmqrs/@@sfpw& carb@w&%@%sa'tﬁ@mft%n fiers,
phenol i ¢ agdargbeg. dants, phosphites and phosphorites, netal oxides and
hydrotal cites, fluorescent brighteners, plasticisers, carboxylic acid salts

such as earates. The tran ar e ol r.ic L . often i ackagi ng
Fim or )P APBPReRLPINIrc P St ©hpHoRRand Bt Sheidipg iRy o pfact 72
cont ai ner .umithiekrzsy,@e a wall af & pigetic dobbalnaiayhé)e(ygemmvmyea(be)d\dylbet he transparent
pol ymeric [ t.he th K dotsepar ately
in the padﬁkcg ratéﬂ Eg{ﬁsdaauéﬁg {y[rﬁéc mﬁf\?éﬂf’ | @ﬁggﬁﬁfﬁﬁ”&ﬁ Qag%% o a nethod
of pr eventstaned ;dpatatﬂmndiwpanhagmf packed food, characterized in that the food
Is sealed in a package conprising a

Consequently, the invention further pertains to a method of preventing photooxidation of

packed food, characterized in that the food is sealed in a package comprising a

transparent, especially clear or lightly coloured, container or fim made from plastic material,

wherein the plastic material contains a UV absorber, and

the package further contains an oxygen scavenger, and to

the use of an oxygen scavenger and transparent plastic container or film containing a UV

absorber as a food packaging material protecting the packed food from photooxidation.

Oxygen absorbers to be used according to present invention may be known components
including compounds or systems described in US patents Nos. 5'364'555; 4'636'409;
4'702'966; 5'605'996; 5'866'649; 5'096'724; 5'202'052; 94/09,084; 6'162'806; 6'083'585;
6'346'308; 6'406'766; 6'506'463; 6'509'436; 5'955'527; 5'639'815; 5'627'239; 5'641'825;
5'660'761; 5'736'616; 5'744'246; 5'776'361; 5'859'145; 6'139'770; 6'323'288; 6'333'087;
5'744'056; 6'369'148; 5'021'515; 5'049'624; 5'239'016; 5'952'066; 5'759'653; 6'210'601;
6'200'871; 5'981'676; 6'133'352; 6'143'197; 6'214'254; 6'254'802; 6'387'461; 6'139'770;
5'958'254; 6'346'200; 6'517'728; 6'410'156; 6'423'776; 6'479'160; 5'176'849; 5'211'875;
5'310'497; 5'346'644; 5'350'622; 5'425'896; 5'492'742; 5'529'833; 5'648'020; 5'798'055;
5'811'027; 6'284'153; 6'391'406; 6'465'065; 5'744'056; 5'885'481; 6'369'148; or in the
publications WO 98/04,558; WO 01/29,116; WO 01/88,023; WO 00/37,321; WO 98/12,127;
WO 99/15,432; WO 99/15,433; US-A-2001-0023025; WO 95/02,616; WO 95/04,776; WO
96/08,371; WO 96/40,799; WO 99/48,963; WO 00/011,872; WO 01/90,202; WO



transparent, especially clear or lightly coloured, container or film nmade
fromplastic material, wherein the plastic nmaterial contains a UV absorber,
and the package further contains an oxygen scavenger, and to the use of an
oxygen scaven ger and transparent plastic container or filmcontaining a W
absor ber asVQ2#%de#%%ackagi ng material protecting the padkdEPRYYESOBMom

phot ooxi dati on. Oxygen absorbers to be used according to present I|nvention
may be known conponents including conpounds or systens described in US
patents Nos. 5'364'555; 4'536'409; 4'702'966; 5 605 996; 5' 866' 649;

5'096' 724; 5'202' 052; 94/09,084; 6'162' 806; 6' 083'585; 6' 346' 308;

6' 406' 766; 6' 506' 463; 6' 509' 436; 5' 95534H27; 5' 639' 815; 5' 627' 239; 5' 641' 825;
5'660' 761; 5' 736' 616; 5' 744' 246; 5'776' 361; 5' 859' 145; 6'139' 770; 6' 323' 288;
6' 333' 087; 5'744' 056; 6'369' 148; 5' 021' 515; 5'049' 624; 5239' 016; 5' 952' 066;

o 254 502 %' BOFFMQ 20 dag o o Rfed R WIS LR 6710 15

6423' 776; 0837879; U%6:2002-0038149; WO IB11B,68B5\V0 3/1B1686203-A-20024868238; WO 350" 622;

o oo 155 BT OBV TGOS0 BUHE IR IE 4o o 10 e

publ i cat | GRD7OE16 Y 01/88.830:W5-6:2002,00904 25, WS-b-LROBORREGOS: O GB/32:82521; WO

98/ 12, 127,wo‘éé?@%dfwd%alss‘b%&%bﬁmﬁh .h&ﬁg&ﬁ%@%&%@ V\Oﬁ Mglé‘g'S/ 02, 616; WO
95/ 04, 776: 6 00/ 011, 972;: WD
01/ 90, 202: aMWMM?%MQaWGM'MBMS based qanmxidizagle Metalo2 128 944:
WO 02/ 33, Q%fhgoﬁé@c 1#a.nfetéls F¥\Qr)2d nd, Mg, Bu, 5% diokidRable Qby<E, BaKs,

US- A- 2002- 0022144: 96/ 18, 685: WO 96 %386 US- A 2’% '0063238; WD

00/ 64, 775 :CONPIEXRS/05 Melal-§raapip compeynds tere gpHiqhabayxiliangs syoh 8% 1 g25: WO

g%; %692 é@]edMW@é,/pBSSpﬁgﬁs, Bifsdofs, /aaemere Q%VJ%B énf?i?oﬁgﬁgﬁﬁhéalaﬁgﬂ Bcaviger I
, including purely
organi c sy'g?y %\ Ge?ﬁ %ggs\é\ﬁ%%ﬁ gﬁ ?‘%@Pf reﬁ?ﬁcﬂv ‘actic acid, amnes etc.);

or systens based on an oxidizable netal conponent (e.g. the netals Fe, Zn,
Co, A tal - i
corrpounds trﬁerele;ﬁ{q 8e§?§%%?lisgaﬂ>a§d}jﬁ§?%s§a LEHOX'S%ER%’ %'Fgr 'fg os, | raame

phosphat escompoundee.g., asmcmsed BrUs-5’TRE08NUS 15886 MP L IUR-6'360"HI8. t he oxygen
scavenger may follow the nmethod described in the literature, respectively.

The additives of the invention and optional further components may be added to the
polymer material individually or mixed with one another. If desired, the individual
components can be mixed with one another before incorporation into the polymer for
example by dry blending, compaction or in the melt.

The incorporation of the additives of the invention and optional further components into the
polymer is carried out by known methods such as dry blending in the form of a powder, or
wet mixing in the form of solutions, dispersions or suspensions for example in an inert
solvent, water or oil. The additives of the invention and optional further additives may be
incorporated, for example, before or after molding or also by applying the dissolved or
dispersed additve or additive mixture to the polymer material, with or without subsequent
evaporation of the solvent or the suspension/dispersion agent. They may be added directly
into the processing apparatus {e.g. extruders, internal mixers, etc), e.g. as a dry mixture or
powder or as solution or dispersion or suspension or meit.

The incorporation can be carried out in any heatable container equipped with a stirrer, e.g.
in a closed apparatus such as a kneader, mixer or stirred vessel. The incorporation is
preferably carried out in an extruder or in a kneader. It is immaterial whether processing
takes place in an inert atmosphere or in the presence of oxygen, provided that the oxygen
scavenger, if present, is not deactivated.



Preferably, the oxygen scavenger is an additive based on an oxidi zable iron
or iron conpound, e.g. as disclosed in US-5"744' 056; US-5'885' 481,

US-6' 369' 148. The additives of the invention and optional further conponents
may be added to the polynmer material individually or m xed with one

anot her. | fWVHELHAB81 t he' i ndi vi dual conponents can be RCTER2YHOHSHNe

anot her before incorporation into the polyner for exanple by dry bl ending,
conpaction or in the nelt. The incorporation of the additives of the
invention and optional further conponents into the polyner is carried out
by known net hods such as dry blending in the formof a powder, or wet

m xing in the formof solutions, dispegsions or suspensions for exanple in
an inert solvent, water or oil. The additives of the invention and opti onal
further additives may be incorporated, for exanple, before or after nolding
or also by applying the dissolved or dispersed additve or additive m xture
to the polynmer material, wth or wi thout subsequent evaporation of the
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a stirrer, n8adbrs andbxfuddr®@sed apparatus such as a kneader, m xer or stirred
vessel. The 1 ncorporation is preferably carried out in an extruder or in a

kneader . |theipfodessTie iphiférably edifidd @t indnsx@aadrdg intrlodlichiy thé agdtivertugiiy | nert
at nosphere ors'ip the presence of oxygen, provided that the oxygen
scavenger ,PTF %)r%sent, is not deactivated. WO 2004/ 104081 PCT/ EP2004/ 050804
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carried out in, all, ust o xi.ng nmachines in which the polyner, .is nelted
o I wod Gyatiing s R IEYs. Bl B PR SIS 09 PR coPBaeTS LS o1l 1 6
i n the ar talsoljoesiblateuserpeeessinmmachjnesiprayided withk abeakt pre gasreawvaluder s. The

process i SoRfpo8fRERY Whiekh VA&HmUah bbBp@iedext ruder by introducing the additive
during processing. Particularly pr eFerred processi ng nmachi nes are

si ngl e- scrauitalsiy bxtridiersand kneddery 3¢ déscribed? fuil exanple) ireHambut ber-Kunsistoffext r uder s,
planetary-0ean 9t f EfbiSgen, EatbrE K HdHEH, . Knab Pk REPIRAE; 1949, hp 3-7,
ISBN:3-446-14339-4 (Vol. 2 Extrusionsanlagen 1986, ISBN 3-446-14329-7).

For example, the screw length is 1 - 60 screw diameters, preferably 35-48 screw diameters.
The rotational speed of the screw is preferably 10 - 600 rotations per minute (rpm), very
particularly preferably 25 - 300 rpm.

The maximum throughput is dependent on the screw diameter, the rotational speed and the
driving force. The process of the present invention can also be carried out at a level lower
than maximum throughput by varying the parameters mentioned or employing weighing ma-
chines delivering dosage amounts.

If a plurality of components are added, these can be premixed or added individually.

The additives of the invention and optional further additives can also be sprayed onto the
polymer material. They are able to dilute other additives (for example the conventional
additives indicated above) or their melts so that they can be sprayed also together with
these additives onto the material. Addition by spraying during the deactivation of the
polymerization catalysts is particularly advantageous; in this case, the steam evolved may
be used for deactivation of the catalyst. In the case of spherically polymerized polyolefins it
may, for example, be advantageous to apply the additives of the invention, optionally
together with other additives, by spraying.

The additives of the invention and optional further additives can also be added to the

polymer in the form of a masterbatch (“concentrate™) which contains the components in a



al so possible to use processing nmachines provided with at | east one gas
renmoval conpartnent to which a vacuum can be applied. Suitable extruders and
kneaders are described, for exanple, in Handbuch der Kunststoffex- trusion,
Vol. 1 Grundl agen, Editors F. Hensen, W Knappe, H Potente, 1989, pp. 3-7,
| SBN: 3- 446-WA284104080/0| . 2 Extrusi onsanl agen 1986, | SBNPSTARYO4498Y. 7) For
exanple, the screwlength is | - 60 screw dianeters, preferably 35-48 screw
dianeters. The rotational speed of the screwis preferably 10 - 600
rotations per mnute (rpm, very particularly preferably 25 - 300 rpm The
maxi mum t hr oughput is dependent on the screw di aneter, the rotational speed
and the driving force. The process ofgghe present Invention can also be
carried out at a level |ower than maxi mumthroughput by varying the
paraneters menti oned or enpl oyi ng wei ghi ng ma- chi nes delivering dosage
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the steam evo d may be used for deactivation of the catalyst. In the case
of spherically polynerized polyolefins it may, for exanple, be advantageous
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form of |encapsaited form (for example in waxes, oils or polymers).

In a specific embodiment the plastic container or film or sheet is a multilayer construction of
2 to 7 polymer layers containing the UV absorber of the invention or a mixture thereof in at
least 1 layer. In this case, the polymer composition of the invention may contain a relatively
large amount of the compatible hydroxyphenyltriazine stabilizer, for example 1-15% by
weight, and is applied or incorporated in a thin layer (e.g. 5-100 p) to a shaped article made
from a polymer containing little or no stabilizer of the invention, e.g. a film. Application can
be made at the same time as the shaping of the base article, for example by coextrusion.
Alternatively, application can be made to the base article after it has been shaped, for
example by lamination with a film or by coating with a solution. The external layer or layers
of the finished article has or have the function of a UV filter which protects the interior of the
article and/or inner layer(s) against UV light.

Still a further subject of the invention is the use of a compound of formula (1) or (lll) or a
mixture thereof which is incorporated into a plastic container or film or sheet, for content
protection of packaged foodstuffs, beverages, pharmaceuticals, cosmetics or personal care
products.

The following examples illustrate the invention. All parts or percentages, in the
examples as in the remainder of the description and in the claims, are by weight,
unless stated otherwise. Room temperature denotes a temperature in the range



| ncorporation can take place prior to or during the shaping operation, or by
applying the dissolved or dispersed conpound to the polynmer, with or

wi t hout subsequent evaporation of the solvent. In the case of el astoners,
these can al so be stabilized as latices. A further possibility for

i ncor por at 'K 2¢04a04481di t i ves of the invention into pol yn®BCI/EP00#/8508Hd t hem
before, during or directly after the polynerization of the correspondi ng
nmononers or prior to crosslinking. In this context the additive of the
invention can be added as it is or else in encapsulated form (for exanple
In waxes, oils or polyners). In a specific enbodiment the plastic container
or filmor sheet is a multilayer constggiction of 2 to 7 polymer |ayers
contai ning the UV absorber of the invention or a m xture thereof in at

|l east 1 layer. In this case, the polynmer conposition of the invention may

contain a [ u { ' . hydr henyl tri azi ne
stabili zer%ﬁogtrd’ é@%%p%gé%&ﬁg&@yﬁ&a&v%{&?e'éﬁg}?ﬁg}séngblglﬁia edm?j?(gfncor porated in
a thin | ayweight ealculatéd (£al) opgxperimentally aapasurad {exp) for tra@emehtsd@nHa pol yrer
containin i Llizer : i.nv jon, e.g. afilm

Appl i cati (%landdcl\rzjt&1rJ tﬁ%gﬁar@g%s?grﬁe%ll?e aar??a'fe%"%ﬁr]r)g'sggéf e shaping of the base
article, f%mexanplperdept yowsightusi on. Alternatively, application can be nade
to the base articl qitrgfter it has been shaped, for exanple by |amnation
with a filmor by coating with a solution. The external |ayer or |ayers of
the finishe@ arti clmeltingpaint onegngeit he function of a UV filter which protects
the interi of th i and/or inner layer(s) against UV light. Still a
further su‘?ect of G?og}yg&%p%%gﬁti on is the use of a conpound of fornmula (1) or
(111) or aDRE xt ur dow Hemsily polygthens; s i ncorporated into a plastic container

or filmorpsheet, fdforsfial fBh calimdtgcti on of packaged foodstuffs, beverages,
pharmaceutical s, cosnetics or personal ¢are Br oducts. The follow ng
dgr‘ft'?t aé‘@?s's

exanpl es i"MBst r at UG8 MAGNSSS resAnanag {of fhenyisedadie , in the

exanpl es asati (ot he meladxifketion ebeflidint @l afielTénpt)iablang Mdvéiengtiov absurgten are by
wei ght, unless stated otherwi se. Roomtenperature denotes a tenperature in

the range WO 2004/ 19388Y™MpCT/ EP2004/ 050804 -36 20-30 C, unl ess stated
ot herw se.Mibat a gi veumben averbgenefmiatdculanaéssyghnat)ras deterinby by GBCght cal cul at ed

(cal) or eélp@ri ment 'hé""agéﬁgf*’éh?%ﬁ*@@i@hgf or the elenents C, H and N. In the
[

exanples, the follo revi te used:
PDI polydispersity (ratio of mass and number average of molecular weight).

In the following examples, the molecular weight parameters (Mn, Mw, PDI) are determined
by GPC (Gel Permeation Chromatography). The GPC measurements are carried out on a
Perkin Eimer LC 50 liquid chromatograph equipped with a reflective index Perkin Elmer LC
30 and the data are calculated by using a Perkin Eimer software (TurboSEC). All GPC
measurements are carried out by using 0.02 M di-ethanol-amine solution in
chromatographic grade tetrahydrofuran (THF) as solvent at 45 °C. The columns used are
PLGEL (Polymer Laboratories) 300 mm x 7.5 mm, stationary phase 3 mm Mixed E, supplied
by Polymer Laboratories. Polystyrene standards are used for the calibration curve.

Visual melting points and melting ranges are measured by using a Gallenkamp equipment.
The extinction coefficients (e) are calculated by recording the UV spectra of the products in
methylene chloride or toluene solutions on a Perkin Elmer Lambda 2S spectrophotometer.

A:_Preparation Example

Example A1



% w w percent by weight; | litre; MP. nelting point or range; PP

pol ypropyl ene; LDPE | ow density polyethylene; DSC differential scan
calorinmetry; NWVR nucl ear nagnetic resonance (of 'H, if not otherw se
indicated); E at Mw nolar extinction coefficient (I -nor'cm) at |ong
wavel engt h W2¥M4040B i on  maxi mum Mh number average of PEBTER2WHAF08HMASS
(g/nmol) as determ ned by GPC;, GPC gel perneation chromatography; PDI

pol ydi spersity (ratio of mass and nunber average of nolecular weight). In
the foll owi ng exanpl es, the nol ecul ar wei ght parameters (Mh, My, PDI) are
determned by GPC (Gel Perneation Chromatography). The GPC neasurenents are
carried out on a Perkin Elmer LC 50 |[4guid chromatograph equi pped with a
reflective index Perkin Elmer LC 30 and the data are cal cul ated by using a
Perkin El ner software (TurboSEC). Al GPC neasurenents are carried out by
using 0.02 Mdi-ethanol -am ne solution in chromatographic grade

t et rahydr of uran (THF) ®s solvent at 45 C. The col umms used are PLGEL

(Pol yner Laboratorie 00 nrmx 7.5 nm stationary phase 3 mm M xed E,
supplied by Polyner oratories. Polystyrene standardg are cused for the
calibration curve. \/s al\neltlng'_ poi n[giand el ting p e & neasured by
using a @Gl | enkanp eU| DT t The eXt "on coef fici entis ee) are

cal cul at ed by r ecoigh N spectra of the products in nethylene

chl oride or z R oa Perkin El mer Lanbda 2S spectrophotoneter.
A: Prepar ati’ I anpl e Exanpl e WO 2p04/ 104081 PCT/ EP2004/ 050804 -37- O~
NN NHO + HOJ 10H - @@ OH ~ L JJ165 &L]LLL ~~J~~] 34

eneé reflux

n:m:z=0.6:1:0.4

In a reaction flask 103.59g (0.18 mol) of monomer (A), 35.4 g (0.3 mol) of 1,6-hexanediol,
68.4g (0.12 mol) of dimer acid hydrogenated and 2 g of p-toluene sul-phonic acid are added
in 210 ml of xylene. The mixture is refluxed for 9 hours and xylene, water and methanol are
distilled off. The reaction mass is cooled to 120°C and 750 ml of xylene are added. The
solution is cooled at 80°C and washed four times with water. The or-ganic layer is then
dried under vacuum, yielding a product with melting range 80-92 °C.

Example A2



&&NOOHI / 00~ 00 (A Xylene reflux 0~ I Nvi H O ~-O-1OO0-MO O
6 mn:mz=0.6:1:0.4 1In a reaction flask 103.59g (0.18 nol) of nononer (A),
35.4 g (0.3 nol) of 1,6-hexanediol, 68.4g (0.12 noll of dinmer acid

hydr ogenat ed and 2 g of p-toluene sul-phonic acid are added in 210 m of
xyl ene. TheVARW{IP4981 s refl uxed for 9 hours and xyl ene, PEAERRO04MEN8Het hanol
are distilled off. The reaction nmass is cooled to 120C and 750 ml of xyl ene
are added. The solution Is cooled at 80C and washed four tines with water.
The or-ganic layer is then dried under vacuum vyielding a product with
melting range 80-92 C. Exanple A2 WO 2004/ 104081 PCTI EP2004/ 050804 -38 H /
(CH2fI( u(? O Ni NHO + HO f CJOgg+ COHI3"7THI5S 'NI I/ 2 (CIlHz~ 0 o

I/ o Hoo~ OOH o (A Xylene rellux (major educt) I ' r OO
0/
OH
(CH2>,~g
H, + HO-TC1z0OH + H;sCs CHys
ISane! w g
o
’°71)\° o °JY°\ OH
0 0 .
(major educt)

® Xylene reflux

n:m:z=0.6:1:0.4

In a reaction flask 103.59g (0.18 mol) of monomer (A), 35.4 g (0.3 mol) of 1,6-hexanediol,
68.4g (0.12 mol) of the above cycloalkylene diacid (CAS 68783-41-5; isomer mixture;
available from Cognis or Sigma) and 2 g of p-toluene sulphonic acid are added in 210 ml of
xylene. The mixture is refluxed for 9 hours and xylene, water and methanol are distilled off.
The reaction mass is cooled to 120°C and 750 ml of xylene are added. The solution is
cooled at 80°C and washed four times with water. The organic layer is then dried under
vacuum, yielding a product with melting range 80-92 °C.

The educt of CAS No. 68783-41-5 is a mixture of compounds; besides the major educt
shown in the scheme above, it usually contains open chain and/or unsaturated
components, the molecular weight ranging from about 562 to about 566 g/mol.



H ~OHOLJBOM~~zONI/ O,"L OHNi NOH nmz=0.6:1:0.4 0 In a
reaction flask 103.59g (0.18 nol) of nmononmer (A), 35.4 g (0.3 nol) of

1, 6- hexanediol, 68.4g (0.12 nol) of the above cycl oal kyl ene di acid (CAS
68783-41-5; isonmer mxture; available from Cognis or SI%HB and 2 g of

p-tol uene §M@6ﬂ%ﬂ?@&b0|d are added in 210 ml of xyleneP Tﬂ@?%¥&$ﬁW% is
refluxed for 9 hours and xyl ene, water and nethanol are distilled off. The
reaction nmass is cooled to 120C and 750 m of xylene are added. The sol ution
is cooled at 80C and washed four tinmes with water. The organic |layer is
then dried under vacuum vyielding a product with nelting range 80-92 C. The
educt of CAS No. 68783-41-5 is a m xtugg. of conpounds; besides the major
educt shown in the schene above, it usually contains open chain and/or
unsaturated conponents, the nolecul ar weight ranging fromabout 562 to
about 566 g/ k. WO 2004/ 104081 PCT/ EP2004/ 050804 -39- Exanple A3 OH O N N
0 } HO+-t-= LJeO Il I \iO/N'""0OON~OO (A Xylene reflux 0 HO
Il " r O -

OH
(o]
g IN"‘O + “°_P_+s—°" +
.
.—OTH\O o-H OJWO\
o 0
A

Xylene reflux

,N OH
n:m:z=1:1.5:0.5 é

In a reaction flask 57.50 g (0.10 mol) of monomer (A), 17.70 g (0.15 mol) of 1,6-
hexanediol, 28.50 g (0.05 mol) of the above cycloalkylene diacid (CAS 68783-41-5;
isomer mixture; available from Cognis or Sigma) and 1.2 g of p-toluene sulphonic
acid are added in 100 ml of xylene. The mixture is refluxed for 10 hours and xylene,
water and methanol are distilled off. The reaction mass is cooled to 120°C and 500
ml of xylene are added. The solution is cooled at 80°C and washed four times with
water. The organic layer is then dried under vacuum, yielding a product with melting

range 90-99 °C.

B: Application Examples

Example B1



0/ 0{-COm~~0O4 O\ I NI/ 101, LOHNNOH nimz=1:1.5:0.51 0~ In a
reaction flask 57.50 g (0.10 nol) of nononer (A), 17.70 g (0.15 nol) of 1, 6-
hexanedi ol , 28.50 g (0.05 nol) of the above cycl oal kyl ene diacid (CAS
68783-41-5; |Isoner mxture; available from Cognis or Si %ma and 1.2 g of
p-tol uene %@ﬁ‘?%’ﬁ?"@m acid are added in 100 m of xyl ene PCTHE20#9308Me i s
refluxed for 10 hours and xylene, water and nethanol are distilled off. The
reaction nass is cooled to 120C and 500 m of xylene are added. The
solution is cooled at 80C and washed four times with water. The organic

| ayer is then dried under vacuum vyielding a product with nelting range
90-99 C. B: Application Exanples Exappde Bl WO 2004/ 104081

PCT/ EP2004/ 050804 -40 17 g of the product of the exanple A2 is mxed with
983 g of mlled LLDPE (Dow ex(r) NG 5056E, supplied by Dow Chem cal,

oo oo A5 AoABL e 18 B8 o oy DEE OB 1000 2 1
ext ruder . %056R.fupplied by RowdZhemical, lsharasierzBd byra dénsity ba® 9t altn’ tricta/\melkt ruder) at
230C t df

the 111 m i v Roctlecerls 8ol b ETHAR s Ao oo R I S et e
equi pped v@XrHdes. stmlmm@ntda@rgpm&qrm@%hmspﬁg biowraxtruder) atiR8QiCrg a f&n br oad

absor pt i onypBsit hicReeut 336 nm transnmittance and integrated
transm ttance ggg alfe sﬁown inthe followng table. Wavelength (nm 315

365 280-370 280-390 400-700 Transmittance (% 2.0 5.2 3.2 8.1 92 Anot her
film Sa”mﬁu\/ﬁ/n@.*fl i rﬁ&ﬁémfﬁb'ﬁ%hﬁtﬂ! éﬂé&ﬁoo@éoﬂﬁ@ IénﬁﬁfElﬁerr lafiBdEPar i son
0

pur poses (bl ank ow ng a transm ttance of he range 400-700
nm 20 spectrophotometer equupped with a RSA-PE-20 Labsphere integrating sphere), showing

a broad absorption maximum at about 336 nm; transmittance and integrated transmittance
data are shown in the following table.

Wavelength (nm) 315 365 280-370 280-380 400-700
Transmittance (%) 20 52 32 8.1 92

Another film sample is prepared correspondingly without UV absorber for comparison
purposes (blank film), showing a transmittance of 93 % in the range 400-700 nm.

The film of the invention shows the following further properties:
Yellowness Index difference vs. blank film (ASTN E 313-96): 1.5
Haze value (ASTM D 1003-61): 8.6%

The polymer composition of the invention shows good UV absorption, excellent
transmittance of visible light and low yellowing and haze.



The filmof the invention shows the follow ng further properties: Yell owness
I ndex difference vs. blank film (ASTN E 313-96): 1.5 Haze value (ASTM D
1003-61): 8.6% The pol ymer conposition of the invention shows good W
absorption, excellent transmttance of visible |light and | ow yell owi ng and
haze. WO 2002200413881 PCT/ E1' 2004/ 050804 -41- Exanpl e BQCE/GSZOB%SP% product
of the exanple A3 is processed in the sane conditions as in exanple Bl to
give a LLDPE film of about 50 mthickness. The UV-Vis spectrumrecorded from
the filmin the range 200-800nm shows a broad absorption maxi num at about
337 nm The transmttance and integrated transmttance data determ ned as
in exanple Bl are shown in the foll owgg. table. Wavel ength (nm 315 365

280- 370 280-390 400-700 Transmittance (% 1.0 2.2 1.5 5.1 91 The film of
the invention shows the follow ng further properties; Yell owness |ndex

di fferenceg-Maneank film(ASTM E 313-96): 1.8 Haze value (ASTM D 1003-61):
14.3% Th conposition of the invention shows excellent U/

absor pt i or20g@btha pradughof tHetexample A is ploseaseein|thesameganditions asdh exampigBhnd haze.

Examl e B30 hg apbEAREAREL s IniknaIaTRl © A2 s mxed uith 69 o

m croni ze I'ncC oxide or m croni zed titani um di oxi de respectively and
with 981g or 985¢g respectively of mlled LLDPE and then processed in the

same condifriQRayi@bpddiEmRbaHIQHRNPIHETM Rnd Angd AR-ddohiitsnBhs aBRAHL SO

t hi ckness. The integrated transmttance da t haze val ues determ ned
as in the gbeerptionmaxinym ghakout 337 Hhatrapsnitanse apd intagrated ransmittanggdaid engt h
(N % 28Re3RRed@s HarhBi EF#E Showk iR Heddlioddg tatie. 6% Zn0 9.9 91 13.8 1.3%
ex.A2 + 0.2% TiO2 9.9 91 14.1

Wavelength (nm) 315 365 280-370 280-380 400-700

Transmittance (%) 1.0 22 15 5.1 91

The film of the invention shows the following further properties:
Yellowness Index difference vs. blank film (ASTM E 313-96): 1.8
Haze value (ASTM D 1003-61): 14.3%

The polymer composition of the invention shows excellent UV absorption, good
transmittance of visible light and low yellowing and haze.

Example B3
139 of the product of the example A2 is mixed with 6g of micronized zinc oxide or 2g of

micronized titanium dioxide respectively and with 981g or 985g respectively of milled
LLDPE and then processed in the same conditions of the previous examples to give films of

about 50 pm thickness.

The integrated transmittance data and the haze values determined as in the previous
examples are shown in the following table.

Wavelength (nm) %T 280-390 %T 400-700 %Haze
1.3% ex.A2 + 0.6% ZnO 9.9 91 13.8
1.3% ex.A2 + 0.2% TiO, 9.9 91 14.1

The polymer composition of the invention shows good UV absorption, good transmittance of
visible light and low haze.



The pol yner conposition of the invention shows good UV absorption, good
transmttance of visible |ight and | ow haze. WO 2004/ 104081

PCT/ EP2004/ 050804 -42- Exanple B4 The product of the exanple A2 is utilized
in the preparation of an industrial multi-layer extrusion cast film Such a
filmis mad¥0 P04/4P8yers, having the foll owi ng struct ur BEHEB200¢W¥Msi ti on,
going fromone surface to the other (the approxi mate thickness of each Iayer
is reported into brackets): - LLDPE (Dow ex(r) NG 5056E, Dow Cheni cal)
containing 1.7% by wei ght of the product of exanple A2 (20 pm) - Adhesive

| ayer (Adnmer(r) NF518E, Mtsui Chemcals, 3 m - EVOH (type F171B, Eval
Europe) barrier layer (10 nm) - Adhesivgplayer (Admer(r) NF518E, M tsui

Chem cals, 3 m - LLDPE (Dow ex(r) NG 5056E, Dow Chemi cal) containing 1.7%
by wei ght of the product of exanple A2 (20 m) Another filmsanple is

pr epar ed rr ndingly w thout UV absorber for comparison purposes (bl ank
film. Th?@@%ted transmttance data determned as in the previous

exanpl es afte podowiof the axamplefAd is alilized)inttizpreparatipnel em pidbstial mult2i@ger370 280- 390
400-700  Tran e 9 f shows the
fol |l ow ng ur?ﬁﬂer gﬁr?@pseé |aef§m§s ¢é?$of\/\%lggé}glr%g'h§}%fﬂ cega\ﬂ/;sd Q@I ank film
(ASTM E 31®npejitionggeing-fiomm ooasu@ce@wmeu@wmmmase Ww ob eacprieyer

conposi ti qgr%t,ﬂéd]ﬁtolm 1 on shows good UV absorption, excellent
transm ttance of visible Tight, very |ow yell ow ng and mini ml haze. Exanpl e

BS In order to assess the positive effect of the shielding of the W
radi ation frorrmhe(mnés&@m %emwm@nﬁcagfmﬁtaﬁmbnwwwagﬁlrbfme storage of

edi bl e goods, the conposi ti on of
J productpof e)%lample A2 ?2% pm)

- Adhesive layer (Admer® NF518E, Mitsui Chemicals, 3 um)

- EVOH (type F171B, Eval Europe) barrier layer (10 um)

- Adhesive layer (Admer® NF518E, Mitsui Chemicals, 3 pm)

- LLDPE (Dowlex® NG 5056E, Dow Chemical) containing 1.7% by weight of the
product of example A2 (20 pum)

Another film sample is prepared correspondingly without UV absorber for comparison
purposes (blank film).

The integrated transmittance data determined as in the previous examples are shown in the
following table.

Wavelength (nm) | 280-370 280-390 400-700
Transmittance (%) 8.8 14.6 92

The film of the invention shows the following further properties:
Yellowness Index difference vs. blank film (ASTM E 313-96): 0.5
Haze value (ASTM D 1003-61): 3.6%

The polymer composition of the invention shows good UV absorption, excellent

transmittance of visible light, very low yellowing and minimal haze.

Example B5
In order to assess the positive effect of the shielding of the UV radiation from the polymer

compositions of the invention on the storage of edible goods, the polymer composition of



WO 2004/ 104081 PCT/ EP2004/ 050804 -43 the exanple Bl is used for the

foll ow ng experinent, where a piece of boiled hamis placed inside a
packaging constituted in the follow ng manner: the packaging I's nade of a
glass container with inlet and outlet valves for gas purging and a quartz
cover that WARMMAMOBer netical |y seal ed. An at nosphere c@GTHPANAGSIB04 of
oxygen is fluxed inside the container and the filmw th the pol yner
conposition of exanple Bl is placed on top of the quartz cover. The
container is placed at 5C under four fluorescent |anps of type "cool white.
After 4 days, the color index a* (ASTME 313-96) of the hamis neasured with
a colorineter, as conpared to a filmgackaged and stored in the sane
condi tions, but without UV screeni ng. The result is reported in the
following table: sanple a* index 1.7%ex.A2 -5.2 blank film-9.3 The ham
packed un er t he f l.m o vention .retai e the r e of the neat

i st nct 1 1o eanPlert R R MGG pBnHE WP ediiksBrt PIRERSR MECH) ani
film. Exdnsiea fatkaging doastituted inghd fa;mnng‘ mamea ftheeparkading B4nade ofiagissis a f ood
packagi ng t: I Pj ham are stored
in gl ass Ccé#n\t%igyn@trh Slﬁ\gt Jn(a ohf?éﬁ"vﬁlge? E}(B% ddu andd@%@é cwerﬁ%i Lgﬁin 60 mm  named
A, B and merm@sgikvcseale@|Ap)atraonpheqmoptpmg\ﬂ%¢quygeatns &m@d mtdeélne coptdinees f or gas
urgin is n exanpl e
Ba' {11 ' opO R il ool e bbbl of RmbB i€ lacsd OF PR OEH BaltE. ", P

pl aced on covRs. TheroptRingkis plaged au%ewn@ﬁi@urﬁuow@eﬂd@ap tymno%ﬁl Wb her e

cont ai ni ng\ﬂér/a 95 S .h&exfd*lexgﬁ\nlErmsée) &hﬁe rmms%daared“/&hgut 200 cn_ of
the interior e walls are coated hi ck extrusion cast LDPE

film (64OP°|°[HBWGCI§éﬁ?@Eﬁ"§9 t°c%fH'1‘ﬂ£P?PHaﬁ@d 5‘1‘3%‘?1’?" t“HBe @%Wﬂ@@ﬁ%é’ﬁb@ho‘“

Shel f pl us UV sdgningNTHY &t is Feportatl ih T follaHgaabié:ne oxygen level in the
package. Shel f pl us(r) 02 is an iron based oxygen scavenger avail able from

Ci ba Specialty Chenmicals. Container B (conparative sanple) is sealed with a
bl ank bar rsagplef i | m havindgk t he same structure and conposition as the film of
cont ai ner 1A7%eu;\2w| t f_lgblt UVA product in it. The

blank film 9.3

The ham packed under the film of the invention retains the red shade of the meat distinctly
better than the ham packed under a conventional film (blank film).

Example B6
The barrier 5-layer film of example B4 is used as a food packaging film in the following

experiment. Pieces of boiled ham are stored in glass containers open on the top (diameter
105 mm, height 60 mm, named A, B and C, respectively) and equipped with inlet and outlet
valves for gas purging.

Container A is covered with the barrier fiim described in example B4 (film of the invention
containing the UVA of example A2). The film is placed on the top of the container and
silicon-sealed. An atmosphere containing 5% of oxygen is fluxed inside the packaging.
About 200 cm? of the interior side walls are coated with a 125 pm thick extrusion cast LDPE
film (6401, Dow Chemicals) containing 50% of the oxygen scavenger Shelfplus® Oy, in order
to further reduce the oxygen level in the package.

Shelfplus® O, is an iron based oxygen scavenger available from Ciba Specialty Chemicals.

Container B (comparative sample) is sealed with a blank barrier film having the same
structure and composition as the film of container A, but without UVA product in it. The



WO 2004/ 104081 PCT/ EP2004/ 050804 -44 interior side walls of container B are
coated with the sane filmas the filmused for container A The atnosphere
i nside the packaging is the sane as that of container A Container C
(conparative sanple) is sealed with the blank fil mused for container B, but
the film OYP¥H4PY covered by a bl ack piece of cardboBFYEPHEHANEM no | ght
can enter into the packaging. The interior side walls of container C are
coated with the sanme filmas the film used for container A The atnosphere
i nside the packaging is the sane as that of container A The containers are
stored at 5C under four "cool white" fluorescent |anps; the appearance of
t he packed hamis evaluated with respeg4.of changes in visual aspects and
col or. The ham packed according to the invention retains the red shade of
the neat distinctly better than the ham packed under a conventional film
(B, bl ank |4i t 1)

LA 0- D 0 Noff i ot dotlter & oolb iR e Y WK BEed B Bihher )
f or mul a (1A.)ThRiatmosphgre insidp therpackagingig tralsanie as|thagnf coptaineCAl /| O-L G O O or
has one of the nmeanings given for T; D is C4-C12 al kyl ene or said al kyl ene

substituted by OH or interrupted byO bot h
Container C (comparative sample) is sealed wnth the blank film used for container B, but the

film on turn is covered by a black piece of cardboard, so that no light can enter into the
packaging. The interior side walls of container C are coated with the same film as the film
used for container A. The atmosphere inside the packaging is the same as that of container
A

The containers are stored at 5°C under four “cool white” fluorescent lamps; the appearence
of the packed ham is evaluated with respect of changes in visual aspects and color.

The ham packed according to the invention retains the red shade of the meat distinctly
better than the ham packed under a conventional film (B, blank film).



substituted by OH and interrupted by O0; L is Cl-C, 8al kyl ene;

C5- Cl2cycl oal kyl ene; C3-Cl8al kenyl ene; or one of said residues substituted
by phenyl, Cr7-Cllal kyl phenyl, C5-Cl2cycl oal kyl, OH, hal ogen, d -C, 8al koxy,
C5- Cl2Cycl oal koxy, C3-Cl8al kenyl oxy, COOH, the Rl are independently of each
other H OR7 or CH, with the proviso that at least one of R or RI3 is OH
the R7 are independently of each other hydrogen, Cl-Cl2al kyl or a radical of
formula -L-COOR9; RO is H Cil-Cl8al kyl, C2-Cl2hydroxyalkyl; R o is

hydr ogen, Cl-C4al kyl, d, phenyl or a group -OR7; Rll is hydrogen or

met hyl ; Gans s hydrogen, nethyl, OHor OR; and T is the diacyl residue of
an aliphatic or cycloaliphatic dicarboxylic acid of 13 to 60 carbon atons)
and which contains at |east one noiety of fornmula (11) and at | east one

noi ety N, A\ﬁ@@@@g{éﬂ@ﬂ&ﬂgem&lﬁmqw 050804 -46- 2. Ai goester or pol yest er
of claim1, wherein D is 04-Cl2al kyl ene or C4-C oal kyl ene interrupted by O;
Lis Cl- C4a| kyl ene; T is the divalent acyl residue CO-P-COL wherein T is
C20- Cnal kyl ene or C38- CSE Aldy.6 C]% i nterrupted by one 25 nore oxygen at ons;
or al kylene interrupted C5- Cl2cycl oal kyl ene or Cl2cycl oal kenyl ene,
each of which is unsubstltut ed or substituted by al kyI and T' contains
20-50 carb n atons in total; the R7 are hydrogen or nethyl; Ri o is hydrogen,
met hyl of % gﬂoup -OR, ; R11 is hydrogen; R13 is hydrogen, OH or nethyl. 3.
A i goesteks omurpiodryfest érnto6b; claim 1 conforming to the formula (111) R o

A'is a group of the formula (Il)

(11

or has one of the meanings given for T;

D is C4-C4; alkylene or said alkylene substituted by OH or interrupted by O or both
substituted by OH and interrupted by O;

L is C4-C4galkylene; Cs-Ciocycloalkylene; C3-Cygalkenylene; or one of said residues
substituted by phenyl, C;-Cq4alkylphenyl, Cs-Cq,cycloalkyl, OH, halogen, Ci~C4salkoxy, Cs-
C1zcycloalkoxy, C;-Cqgalkenyloxy, COOH,;

the R4 are independently of each other H, OR; or OH, with the proviso that at least one of
R1or Ry; is OH;

the R; are independently of each other hydrogen, C4-C4zalkyl or a radical of formula
-L-CO-O-Rg;

Rg is H, C4-C1salkyl, C,-Ci2hydroxyalkyt;

R+ is hydrogen, C4-Caalkyl, Cl, phenyl or a group -ORy;

R11 is hydrogen or methyl;

R13 is hydrogen, methyl, OH or OR;; and

T is the diacyl residue of an aliphatic or cycloaliphatic dicarboxylic acid of 13 to 60
carbon atoms;

and which contains at least one moiety of formula (1) and at least one moiety T.
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(I''i) in which x is a nunber froml to 20; the nunber y is at least 1 and
ranges from(x + z -1) to (x +z + 1); =z is a nunber froml to 20 and R3
i s hydrogen, Cl-Cl2al kyl; C5-Cl2cycl oal kyl; C2-Cl2al ken hen

C7- Cllal kyM/h2aey/o408t1- Cl2al kyl substituted by phenyl, }écfmﬁ

Cl- Cl8al koxy, C5-Cl2cycl oal koxy, C3- Cl8al kenyl oxy or COOH, especi aI |y
hydrogen or Cl-C4al kyl; R12 is hydrogen or Cl-C8al kyl; R18 is hydrogen or
Cl- C4al kyl ; WD 2004/ 104081 PCT/ EP2004/ 050804 -47 D is C4-C8al kyl ene or

C4- Cloal kyl ene interrupted by 0; and T is C2o-C50al kyl ene or

C20- Csoal kyl ene interrupted by one or _ggre oxygen atons; or al kyl ene

i nterrupted by C5-Cl2cycl oal kyl ene or by C5-C, 2cycl oal kenyl ene, each of
which is wunsubstituted or substituted by alkyl, while T' containing 20-50
carbon atons in total; and all other synbols are as defined for fornula | of
claim1l. 4. digoester or polyester of claim1, wherein x is fromthe range
2-50, and 2.Qigoestdser palyester of claimle whedeit i es of the formula Il to divalent

acid resid %SCTC SbWEE -Cmalkﬁen% 1&@%% 5. digoester or polyester

whi ch is obtainéd By reactifig a tris r|a2|ne of the formula (V) Rio
R11 N) Lis C1-C4alkylene,

T is the divalent acyl residue CO-T'-CO, wherein T’ is Cy-Csoalkylene or Cx-Csyalkylene
interrupted by one or more oxygen atoms; or alkylene interrupted by Cs-Ci.cycloalkylene or
by Cs-Cyzcycloalkenylene, each of which is unsubstituted or substituted by alkyl, and T'
contains 20-50 carbon atoms in total;

the R; are hydrogen or methyl;

Ry is hydrogen, methyl or a group -ORy;

R4 is hydrogen;

R1; is hydrogen, OH or methyl.

3. Oligoester or polyester of claim 1 conforming to the formula (iI)

R10

11

Ris

R, NN
| 7
R18 R18
R,z o—“—#—o R; 0 o-p{o-oc-T-cof0—R,,
0 R 8, © Jn

()

in which

X is a number from 1 to 20;

the number y is at least 1 and ranges from (x+z—1)to (x +z + 1);

Z is a number from 1 to 20; and

Rs is hydrogen, C4-Cizalkyl; Cs-Cizcycloalkyl; C.-Cioalkenyl; phenyl; C;-Cqsalkylphenyl; Cy-
Cioalkyl substituted by phenyl, OH, halogen; Ci-C;salkoxy, Cs-Cizcycloalkoxy, Cs-
Cizalkenyloxy or COOH; especially hydrogen or C+-C,alkyl;

Ri2 is hydrogen or C;-Cgalkyl;

Ry is hydrogen or C-C,alkyl;
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of the formula R12-O-OC-T'-COOR12 wth a diol of the formul a HO D OH,
where Y is COand all other all synbols are as defined for formula (I11) of
claim 2. . Conposition protected agai nst the perneation of ultraviolet
radi ation Wi‘%@“ﬁ@ (a) an organic polyner material aRETEB30YPSOBUast one
ol i goester or polyester of fornmula (1) of claiml or a mxture thereof. 7.
Conposition of claim6, which is a transparent plastic container or filmor
mul tilayer film 8. Conposition of claim®6 wherein the organic pol yner
material is a thernoplastic polynmer, especially a polyolefin, a polyester,
a pol yvinyl al cohol, a pol yvinyl acetategya pol ylactone or a polycarbonate.
WO 2004/ 104081 PCT/ EP2004/ 050804 -48 9. Conposition of claim6 wherein the
organic polyner material is a filmof 10 to 200 p thickness or a plastic

cont ai ner ?Eﬁgnp%ﬁ'kggne]ﬁgpb 1%%&&8&%}8@@&%&??%(1 contai ning the conpound of

formula (I % based on the weight of the
or gani ¢ pol'ys€x-Canaticdenedr. C-4-CalRyeneosierrupied bf onsl arinmrg oxygan atomisngf a f ur t her

conponent Q;mm k!ﬁ%{el I I ﬂgﬁé an nes,
fum)her m/a@bés?%ﬁﬁgipjsm ose%?(%})g‘gala OQE Q’_%@, tgéslﬁé Fﬁ% déelly I'lsa‘gl ts and
al kal i ne ewnsubstituiadar sy Meq)w kvl e Ta’pfﬁpmm?@@ qarhqn@tqns inadalal oxi des,

hydr ot al ci a.ﬂﬁauo%vgﬁmow&a%easrn%d forééindlad BNoalM £Cavengers, plasticisers,
clarifiers, lubricants, enulsifiers, pignents, Theol ogy add| tives,

catal ysts, flow cont roI agents, processing aids, optical brighteners,
f I amepr oof 4, rmigmmpolyéuer%f aaiirC1, 486r8inSx i8fiem thd ﬁ“g@ﬁ-s@,@ﬁ?ﬂttﬁe nubdber 8f et hod of

protecting g L7 aNSRAY G BHAR o FUEhA bolod s Bafida'r 8o SRTIGH 7 2021 1!

5. Oligoester or polyester which is obtained by reacting a tris-aryl-triazine of the formula (V)
R 10

Ry v)
Ris

1
R,;—0—Y o’ i )t©\ Y—O—R

and a compound of the formula R,-O-OC-T-CO-0O-R¢»
with a diol of the formula HO-D-OH,
where Y is CO and all ather all symbols are as defined for formula (ll1) of claim 2.

6. Composition protected against the permeation of ultraviolet radiation comprising
(a) an organic polymer material and
(b) at least one oligoester or polyester of formula (1) of claim 1 or a mixture thereof.

7. Composition of claim 6, which is a transparent plastic container or film or multilayer film.
8. Composition of claim 6 wherein the organic polymer material is a thermoplastic polymer,

especially a polyolefin, a polyester, a polyvinylalcohol, a polyvinylacetate, a polylactone or a
polycarbonate.



the del eterious effects of ultraviolet radiation, which nmethod conprises

i ncorporation of an oligoester or polyester of claiml into said plastic
container or film 12. Use of an oligoester or polyester of claim1 for
protecting a transparent plastic container or filmand its contents agai nst
the del et e'WQa¥W4d44p¥lct s of ultraviolet radiation. 13. APKE(ER4/8I08¢r eventi ng
phot ooxi dati on of packed food, characterized in that the food is sealed in
a transparent plastic container or filmor nultilayer filmof claim?7,
especially a package or container conprising a transparent sheet or film
and the package further contains an oxygen scavenger. 14. A nethod of
preventing phot ooxi dati on of packed fqQ@g. characterized in that the food is
sealed in a package or container conprising a transparent sheet or film nade
fromplastic material, wherein the plastic material contains a UV absorber

selected f . roxyphenyl -s-tri azi

o (5"~ hyar SRR S R B HRE &8 brosAR pR Der BRI AR AL L0 #1920 Wi xt ur es

t her eof , athd:kmdseopaplaelgﬁcohtmteheﬂzoow &iﬂ)(msu'&ﬂl hickuss, ahd&mtammgthew Met hod of
claim 14 wher ei stic [ ol efi ol yester,

o ol yvi riesisheAOube B oF aBPi of B 638 % B3P oF. 4RSS B WRienBese 52051
PCT/ EP20046r0&t680elymerdfatdrial. Met hod of dai m 14, wherein the UV absorber is
used in an amount fromO0.01 g to 10 g per square neter of transparent sheet

or film 17. Method of claim 14, wherein and the oxygen scavenger is an
addi ti ve b#d&dmposition of cleinl b zaithieing adurther camponentselectad ffom phenolic

antioxidants, sterically hindered amines, further UV absorbers, phosphites and
phosphonites, alkali metal salts and alkaline earth metal salts of higher fatty acids, fillers,
metal oxides, hydrotalcites, oxygen scavengers, acetaldehyde scavengers, plasticisers,
clarifiers, lubricants, emulsifiers, pigments, rheology additives, catalysts, flow-control
agents, processing aids, optical brighteners, flameproofing agents, antistatic agents and
blowing agents.

11. A method of protecting a transparent plastic container or film and its contents against
the deleterious effects of ultraviolet radiation, which method comprises incorporation of an
oligoester or polyester of claim 1 into said plastic container or film.

12. Use of an oligoester or polyester of claim 1 for protecting a transparent plastic container
or film and its contents against the deleterious effects of ultraviolet radiation.

13. A method of preventing photooxidation of packed food, characterized in that the food is
sealed in a transparent plastic container or film or multilayer film of claim 7, especially a
package or container comprising a transparent sheet or film, and the package further
contains an oxygen scavenger.

14. A method of preventing photooxidation of packed food, characterized in that the food is
sealed in a package or container comprising a transparent sheet or film made from plastic
material, wherein the plastic material contains a UV absorber selected from the
hydroxyphenyl-s-triazines, 2-(2'-hydroxyphenyl)benzotriazoles, 2-hydroxybenzophenones,
and mixtures thereof, and

the package further contains an oxygen scavenger.

15. Methad of claim 14, wherein the plastic material comprises a polyolefin, a polyester, a

polyvinylalcohol, a polyvinylacetate or a polycarbonate.
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16. Method of claim 14, wherein the UV absorber is used in an amount from 0.01 gto 10 g

per square meter of fransparent sheet or film.

17. Method of claim 14, wherein and the oxygen scavenger is an additive based on an

oxidizable iron or iron compound.



