08 DECEMBER 2006 -1 Stabilization of Synthetic Polynmers Th
invention relates to conpositions conprising a synthetic poﬁﬁ?mﬁ%% 06
oxi - dative, thermal or light-induced degradation, especially polyolefi ns,
pol yet her polyol or poly- urethane, and as stabilizer a specific group of
conpounds of the benzofuran-2-one type.. jThe use of conmpounds of the

benzof uran- 2-one type as stabilizers for synthetic polyners is known, for
exanpl e, from WD A-80/01566 or US 5, 516,920. The known stabilizers do not

satisfy in every respect. t hi gh requirenents which a stabilizer is
reqwred%@@éﬂﬁ)@@—@ﬁmﬁgh regard to shelf life, water absorption,
sensitivity to hydro- lysis, in-process stabilization, color properties,
volatility, mgration behaviour, conpatibility and inprovenent in
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type as DOX scavengers in color photographic materials. It has now been

found that a specific group of conpounds of the benzofuran-2-one type
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synt heti yners are sensitive to ative,
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O 11 0 Ht@krRanRitaliize(d Jo ndtaksfy\ivhevary nespectDRECHBERqEGMGNts which a stabilizer

is required to meet, especially with regard to shelf life, water absorption, sensitivity to hydro-
lysis, in-process stabilization, color properties, volatility, migration behaviour, compatibility
and improvement in protection against light. As a result there continues to be a need for
effective stabilizers for synthetic polymers that are sensitive to oxidative, thermal and/or light-
induced degradation.

EP-A-0 871 066 discloses the use of a specific group of compounds of the benzofuran-2-one
type as DOX scavengers in color photographic materials.

It has now been found that a specific group of compounds of the benzofuran-2-one type
disclosed in EP-A-0 871 066 is particularly suitable as a stabilizer for synthetic polymers
which are sensitive to oxidative, thermal or light-induced degradation.

The present invention therefore provides compositions comprising
a) a synthetic polymer subject to oxidative, thermal or light-induced degradation, and
b) at least a compound of the formula |

wherein



-2 R and R2 are each independently of one another hydrogen - \
R3 and R4 are each independently of one another C, -C, 2al kyl OQQF%FI@*?‘%MG

C -Cral kyl. A kyl having up to 12 carbon atons is a branched or unbranched
radi cal, for exanple nethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,
i sobutyl, tert-butyl, 2-ethylbutyl, n-pentyl, isopentyl, 1-nethylpentyl,

1, 3-di net hyl butyl, n-hexyl, 1-nethyl hexyl, n-heptyl, isoheptyl,
1,1,3,3-tetra- nethylbutyl (tert-octyl), 1-methylheptyl, 3-nethyl heptyl,
n-octyl, 2-ethyl yl, 1.1 3-trimethyl - hexyl . 1.1, 3 3-tefr t hyl pentyl ,
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C -Calkyl, e, g. tert-butyl. Preferably, R3 and R4 are C4-C, 2al kyl

especi al |y CAsd$ 6alk3%Y e. g. Csalkyl. A pre- ferred definition of R5 is

C -C4al kyl, especially C -C3alkyl, e.g. nethyl. Preferred conpounds of the
formula | are those wherein R and R2 are each independently of one anot her
hydr ogen AJky! baviegiyp 13,12 carkan akunsHis adyanchgd ior URrapehrsadical, K examplermethyy
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Preferred compounds of the formula | are those wherein

R: and R; are each independently of one another hydrogen or C;-C,alkyl,
Rs and R, are each independently of one another C,-Cypalkyl, and

Rs is C4-Caalkyl.

Further preferred compounds of the formula | are those wherein R; and R, are tert-octyl.
Of special interest is the compound of the formula | wherein

R: and R; are hydrogen,

R; and R, are tert-octyl, and

Rs is methyl.

The synthesis of the compounds of the formula | is for example disclosed in EP-A-0 871 066.

The compounds of the formula | are suitable for stabilizing synthetic polymers against oxida-
tive, thermal or light-induced degradation.

Examples of such materials are:

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 polyners of cycloolefins, for instance of cycl opeat

nor bor nene, pol yethylene (which optionally can be crossli nﬁ’gc}?é]&l\g#l‘:%§g%l e
hi gh density pol yethyl ene (HDPE), high density and hi gh nol ecul ar wei ght

pol yet hyl ene (HDPE-HWY, high density and ultrahigh nolecul ar wei ght

pol yet hyl ene (HDPE- UHMA, nedi um densi tyg3 pol yet hyl ene (MDPE), |ow density
pol yet hyl ene (LDPE), linear |ow density polyethylene (LLDPE), (VLDPE) and
(ULDPE). Polyolefins, i.e. the polynmers of nonool efins exenplified in the
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precedi ng paragraph, prefe- rably, polyethylene an ol ypropyl ene, c be
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b) catalytic polynerisation using a cat %shgﬁsﬁ normal |y contains one or
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hal i des, al cohol ates, esters et hers, am nes, al kenill s and/or aryls

_ ; _ al kyl s,
that rmay deasi®y treliethyleneo fLRPR)o Jingah 4w ddensitn cralyatyiene dbHpPEK «&/LRRE)band n
the free {p r fixed on substrates, typically on activated nmagnesi um
chloride,  titaniun(ll1l) chloride, alumna or silicon oxide. These catalysts
may be sol uble or insoluble in the polynerisation nmedium The catal ysts can

uaed, -t TS|l e by BPREREGLAE: o Refed B hy Blecdio/ e e?

al kyl oxirdely polyetralene aral kolymrepyless, itk prepatesl thediffgrent,carenéespeoiallyg bpuips | a,
Il a and/ ar II libﬁa'ﬁ& {)J e Periodic Table. The activators nmay be nodified

conveni enPRyv 't F her ester, ether, amne or silyl ether groups. These
catal yst systens are usually terned Phillips, Standard G| Indiana, Ziegler

(-Natta), TNZ(DBlPont netal | pcene or single site catalyst SSC )
M xtur eb’ of ) haaampabimensefi GRERS Rt Ao Bredslid AR elepiee srmsiapurd
pol ypropyl ene with polyisobutyl ene, polypropylene with pol yethylene (for
exanpl e PP/ HDPE, PP/LDPE) and m xtures of differe types of polyethyl ene
(For exanpl® L9 visrRS e 52 ek Sotahhiia SPETR N Sines0r B T eiien
each other or vddemetah&rgrslipyiVolBOVIBI 6. VIl bPthePErBRIcET 2Bl Thesie mtAP Y RN
copolyners, linear |ow density polyethyl ene (ILLDPE) and
have one or more than oné ligand, typically oxides, halides, alcoholates, esters,
ethers, amines, alkyls, alkenyls and/or aryls that may be either n- or o-coordinated.
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 alky! oxides or metal
alkyloxanes, said metals being elements of groups la, Ila and/or llla of the Periodic
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 catalysts

(SSC).

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with
polyisobutylene, polypropylene with polyethylene (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



08 DECEMBER 2006 -4 mxtures thereof with | ow density poly ,
propyl ene/ but -1-ene copol yners, propyl ene/i sobutyl ene copoﬁ%}%f@ﬁé&ﬁ@

et hyl ene/ but -1 -ene copol yners, ethyl ene/ hexene copo- |ynmers,

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

et hyl ene/ octene copol yners, ethyl ene/ vidyl cycl ohexane copol yners,

et hyl ene/ cycl ool efin copolyners (e.g. ethylene/norbornene |ike COC),

et hyl ene/ 1-ol ef i ns copol yners, where the 1-olefin is gene- rated in-situ;
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LLDPE/ EAA and al t er nat | n%}%? rand%%&aﬁ - kyl ene/ car bon rmno 1 d

copol ymer¥layRehexene sapsly S/ Bfate 6PRRlEPers, etyleag/atiyl @ethacrylate
pol yam deg orirmewcértwemm r'a@éthfésmgol g/fne%aneﬂhweﬁé/a&%c Iaél& |cH€<5II]'r9eQYéHoot98|?at ed

m)dlflcatlons t her eof .'g. tackifiers) and m xturés of | enes and

starch. HWsdisnpmers %we&@ﬁdew@em r%rﬁthquna wih )orwiemeaw arqiene such as
st er eost rychiiRe | E‘iE#I’%de'ﬂ%d?éﬁ%déroethglﬁﬁhb SrordoPnRE ahE 'mi %s bISQIEt%Ct}TEP% s)i?ﬁers.
nmers ar

atactlc ere atac referred. Stereo
al so i ncl\Wieene anothwe] Wwﬂen@ymg@l rperpiméd iy 1 sabaveniey example polypr0pylene/ethy-
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vinyl aroma nome cf udi ng ners of
vi nyl toI aarylie, acirs pemalyanérg (BAR), rL)LIDRE/EIéA,eI,.L[éH’E/EAAoamkadtemmmmgtmyandnnylpelyel-

propyl n nthracen and
e ur eo. HERERROT BopRfY Sy mta 26 SRS s ol wil et Vil Bt BT, o
i ncl udi ngpolgamidésat actic, isotactic, henl-lsotactlc or atactlc, where atactic
polynmers are preferred. Ste- r eobl ock pol ymers are al so incl uded.

4. Hydrocarbon resins (for example Cs-Co) including hydrogenated modifications thereof

(e.g. tackifiers) and mixtures of polyalkylenes and starch.

Homopolymers and copolymers from 1.) - 4.) may have any stereostructure including syndio-
tactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred. Stereoblock
polymers are also included.

5. Polystyrene, poly(p-methylstyrene), poly(a-methylstyrene).

6. Aromatic homopolymers and copolymers derived from vinyl aromatic monomers including
styrene, a-methylstyrene, 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. Ste-

reoblock polymers are also included.

6a. Copolymers including aforementioned vinyl aromatic monomers and comonomers selec-

ted from ethylene, propylene, dienes, nitriles, acids, maleic anhydrides, maleimides, vinyl
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chloride or acrylic derivatives and m xtures thereof, for exanple
styrene/ bu- tadiene, styrene/acrylonitrig.e, styrene/ethyl ene
(interpolyners), styrene/al kyl nethacrylate, styrene/butadi ene/alkyl

acryl ate, styrene/butadiene/alkyl nmet hacryl ate, styrene/ nal ei c anhy- dri de,

t / | t hi gh. | t st th of
St one aontate mphimd ShREoS Hadtal- i siel = BiRTed theeSa os BrampI PRIy
di ene poliydigde, Oertyraﬁb/aérvwhmne/ sryﬂanemthm @ht@fmlmrgplstmhe/amd mietekylate,

copol ymers of styrene such as st ren butadl?
st yr ene/ iSbGpnediadiens/ald aceyigtee V; g{@tpeﬁt@re@p/malew anhy-

styrene/ gfifgy] %ﬁ@ééﬁ?bﬁmct usm!tﬁ;n xéeﬁ;/me rﬁ.muréy@trm@em%a@ds@é@w StyRPb

derived from hydrogenation of polyners nentioned under especi al

i ncl udi ng!,vwwesi@n@mmlwwF@@aw@{polm%mﬁeea dwewmaﬁaﬂﬁtnyler@(mw c
pol ystyr ?&Pege}?i {engefpdl y‘?ﬁs{ rednd cbloé‘:gr | Veg}ﬂe’i’é’ bf ¥Rt EHeCE@ACad BY C%’r‘)e/bL{?é‘dlene/sty-

Hydr ogen aromatic yners from hydrogenati on

ment i onedene maeeneﬁaogren%mﬁml, hyeans/edmdensdpdylgmadstyrenaor ISM@%Setpylene/propy-

st er eost r%met% %ncl udi ng syndiotactic, isotac- tic, hem -isotactic or

atacti c; e at'actic polyners are pr ef erred. Ster eobl ock polyners are

al so included 7. Gaft copolynmers of vinyl aromatic nononers such as styrene

or a-nethyls [ yr e I | , rene an

pol ybut adenelBhFiates B R RESe0EL P Risk o R 3E poBlees Bertyscne
and ?cr yltmdlet Bi)) gsp(eara::yrmﬁdhm'm;]g/ bolyb;tdldHe&ylethwep@I VGHEalqlirep‘aeed $)§/M1yelrugdenat|r;g
acrylonitrile and net met hac ate on styrene and nal eic
anhydr i dAHiC P 8&?‘}’%“?&&%@?”59‘{}%%@”%@’ y%%e[xp ﬁ&ﬁz&) nmal ei ¢ anhydri de or
mal ei m de on pol ybut adi ene; styrene and nal ei mi de on pol ybut adi ene; styrene
and al kyl acryl ates or nethacryl ates on ol but adl ene styrene and

acryl oni t36 | BYgRIAKEA émﬁi'rco?fi}/ﬂ@?fé/%”é% 6%/ Sf prlymers gigdtioned
acryl oni tdddbpsé)p poI yal kyl acryl ates or pol yaI kyI nmet hacr yl ates, styrene and
acrylonitrile on acrylate/butadi ene copolynmers, as well as m xtures thereof
with the copol yners |isted under

Homopolymers and copolymers may have any stereostructure including syndiotactic, 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-methylstyrene, for
example styrene on polybutadiene, styrene on polybutadiene-styrene or polybutadiene-acry-
lonitrile 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 alkyl acrylates or methacrylates on
polybutadiene; styrene and acrylonitrile on ethylene/propylene/diene terpolymers; styrene
and acrylonitrile on polyalky!l 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-
chiorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin



6), for exanple the copolynmer m xtures known as ABS, MBS, %EEQE§R2006
pol yners. 8. Hal ogen-containing polynmers such as polychloro

chl orinated rubbers, chlorinated and brom nated copol ynmer of

i sobutyl ene-i soprene (hal obutyl rubber), chlorinated or sulfo- chlorinated
pol yet hyl ene, copol yners of ethyl ene andg chl orinated et hyl ene,

epi chl or ohydrin 08 DECEMBER 2006 -6 honp- and copol yners, especially

pol ymers of hal ogen-containing vinyl conpounds, for exanple polyvinyl

chloride ol yvin I| ne c i oL . i nylidene
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met hacr ylzebete oP@hyidene traohidéadnyl adetatel oomlypﬂecml - triles, inpact-nodified
with butyl acrylate. 10. Copol yners of the nononers rrentioned under 9) with
each other or with other unsatu- rated nononers, for exanple acrylonitrile/

but adi engy CPBI?h\éFEeaénvea‘?Fdl‘ﬁ i) hﬁéét&la@dké/dldsaéﬁd’ H@ﬁ\ﬂtlvé“é)ﬁ%@b‘fr%héh as po B/gfyrrer .

acrylonitrilelal koxyal kyl acrylate or acrylonitrile/vinyl halide
or acry- latgaiandi palymethagrylaiast iatymettud enahacidatenepelyagqrdayidessandi polyaasyignier s

derived f t &F‘” d am nes or the acyl derivatives or ace-
tals thertFe"g?] H\{I}%@ dgé%mrrp e poﬁgtg é{/ﬁl@él cohol, polyvinyl acetate, polyvinyl
stearate, polyvinyl benzoate, polyvinyl nmaleate, polyvinyl butyral,

pol yal | yl 0 e I y wth
PO YAV GBI g i 8 RSl AR SraS) JE decB DAl RUBRLARAR,

et her s suatedasomwhgra) wylesamplgl qmﬂbmitrilqﬁ@h;adtdmy: cdpelymeosglaztejlormule]qjkwlayiym

d I f bi sql d t.h t al h
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as a conuositrite/ alkybgthaclyRtebordiehe etpalrbrst her nopl asti ¢ pol yur et hanes,

acrylates or MBS. 14. Pol yphenyl ene oxides and sul fides, and m xtures of
pol yphenyl ene oxi des with styrene polyners or pol yam des. 15. Pol yurethanes

derived frnréyserddrivee fidhaneturardydddhelssandrathines b frfe &gyl eMvaBVEsA6H ace-
tals thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; 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. Polyphenylene 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.
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copol yam des derived from di am nes and di carboxylic acids and/or from

am nocar boxylic acids or the corresponding |actans, for exanple polyam de 4,
pol yam de 6, polyamde 6/6, 6/10, 6/9,-B+12, 4/6, 12/12, polyam de 11,

pol yam de 12, aromatic polyam des starting from mxylene diam ne and adi pic
aci d; pol yam des prepared from hexanet hyl enedi - am ne and i sophthalic or/and
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pol v 2, 4. - POartioRO bt Rmiftes Boted ot B RRcd Bic Stige abdlr AT
phlt ha: a][r! apinogartioxyliic acid ot khecegitsisparding @ctamee f@rfex!amMWImue;ﬁopylmmmss,\ém t h
ol yol efi ps, . e - 0 -

E1 st omer E9vaspEe e, S/ R, KT /6, 12097 R pariie 1 RGN 127 BBRNC bolafldsS

pol ylor opysteriieg gﬂo_yrtml-anne{marymetanamnwa@dwomayndﬂS; prepared ffiomalsexapitydariedes or
copol yam i . 0 ri
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pol ycar bonat es, or NMBS. 19. Pol ¥car bonat es and pol yester carbonates. 20.

Pol yket onB©cessing (BiMpoliamidreysteiBtlyet her sul f ones” and pol yet her ket ones. 22.

Crosslinked polyners derived from al dehydes on the one hand and phenol s,
ureas and _nel am nes on the other hand, such as phenol /fornal dehyde resins,

ur ea/ f or mhT-dBRYdEap.ohdmides RRlyamifeinides. mopsHIedBIRR BoleglprBids prolyydgntaisand
non- dr yi NgndpdylsbrizAfi@les.

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic acids
or the corresponding lactones, for example polyethylene terephthalate, polybutylene tereph-
thalate, poly-1,4-dimethylolcyclohexane terephthalate, polyalkylene naphthalate (PAN) 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. Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and
melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde re-

sins and melamine/formaldehyde resins.

23. Drying and non-drying alkyd resins.



08 DECEMBER 2006 -8 24. Unsaturated polyester resins deriv
copol yesters of saturated and unsaturated dicarboxylic acigganﬁgBER2006
pol yhydri c al cohols and vinyl conpounds as crosslinking agents, and al so
hal ogen- cont ai ni ng nodi fications thereof of |low flammbility. 25.
Crosslinkable acrylic resins derived fr-Bn substituted acryl ates, for exanple
epoxy acry- lates, urethane acrylates or polyester acrylates. 26. Al kyd
resins, polyester resins and acrylate resins crosslinked with nel am ne

resins, %zf:‘aw%aggﬂalsz{(%@&?éfraﬂé%ésden\/é@?%?r{‘t’ d?o?fe&eré’%} ¥%ﬁ%§¥@%ﬂ§§ﬁ\8a{u %gtl .

resins. epoxy resins derive
het er ocy dicarbaxyli@acidawitic powhydrlcdyd:ol'@hmwmd ,compgungsr asicrossinking digghtsc antyl

et hers of 'g%ﬁﬂggiﬁoéoaﬁéﬁﬁ%%gﬁ@%@thgl‘eom"?\Rf'af%%bff Ossl i nked with custonmary

har dener s Oor am nes ut accelerators. 28.
Bl ends of the aforenenti oned pol yners (polyblends), for exanple PP/ EPDM

Pol y- ABS PBTP/ ABS,

pal Asa By OIS BRI PRy P S Shastit i ple (o7 Braipe ko aory

PC/ t her nopleasurethabBerylaRS\raoiyestr acryd@d. MBS, PPO H PS, PPQ PA 6.6 and

copol yners, PA/HDPE, PA/ PP, PA/ PPO, PBT/PC/ ABS or PBT/PET/PC. The synthetic
polynmers to be protected are preferably thernoplastic polyners, especially

pol yol ef i 783, Alwd bee“hbepiolmiat‘@éélns)and)@d:rylafeeﬁebmﬁemssimkeﬁcw‘thirﬁelbmrnep@hmetdwé ene
and pol ypeé‘B ene or rrers t hereof with nono- and diolefins. The

conpounds’ '?@yﬁﬁﬁtﬁﬁl' CVa réteﬁi QYaRRIBE OF BROXY 6PSIfF et hane product i on,

especi aI ly for preparing flexible polyurethane foans. In this context the

novel cl“)réDOSI tions and the pro- ducts produced therefromare effectively
protecte agﬁf%@inkG@@Pa’&éﬁSBﬁ del”Me‘bHP'E‘“i qliphafic, cydlenliPhalis, Rgtempyrlirgort yamatic

product i oglydidyl aarﬁp@lmas Egegﬂw@étb%ma.gmmﬁétﬁe@wb ﬁéncﬂ‘i\darm"lﬂ&?dén%ﬁFa\ﬁhlch

plast|C|zers such as i sodecyl phosphite , phenyl dllsodecyl
phosphi teare(qnmrykqdowmh@ugtag@%hamenerfewcboaaxe@we@rld%py@rr&n% Witheornyvishiasiy
head pri ofccbRrdtbye. foaming in relative high concentrations (up to 1.5 % by
wei ght based on the polyether polyol). In the presence of this high anount
of phosphltes the formed pol yurethane foans show an unde

28. 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 synthetic polymers to be protected are preferably thermoplastic polymers, especially
polyolefins, polyether polyols or polyurethanes, in particular polyethylene and polypropylene
or copolymers thereof with mono- and diolefins.

The compounds of the formula | are likewise used for polyurethane production, especially for
preparing flexible polyurethane foams. In this context the novel compositions and the pro-
ducts produced therefrom are effectively protected against degradation. In particular, scor-
ching during foam production is avoided. Polyurethane foamers may post-add phospites as
plasticizers such as diphenyl isodecyl phosphite (DPDP), phenyl diisodecyl phosphite
(PDDP) to the base stabilized polyether polyols at the mixing head prior to the foaming in
relative high concentrations (up to 1.5 % by weight based on the polyether polyol). In the
presence of this high amount of phosphites the formed polyurethane foams show an unde-
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However, in the presence of the conpounds of the fornula I e po yuréWhane
foans are white. The pol yuret hanes are obtained, for exanple, by reacting
pol yet hers, polyesters and pol y- butadi enes which contain term nal hydroxyl
groups with aliphatic or aromatic polyis#®eya- nates. Pol yethers having

term nal hydroxyl groups are known and are prepared, for exanple, by

pol ymeri zi ng epoxides such as et hyl ene oxi de, propyl ene oxi de, butyl ene

oxide, te |re% Q{o rat oW( fﬁkiné@é%&g%ig@. ﬁéwg\% AL Blt&égﬁ dofthd Poﬁxﬁgﬁa%lo\fes

for exanp %N enc ion reac 1on o

epoxi des, thalfmrrmla)rthaspob{urdthﬂnerfeams arewbitescessi on, with star- ting conponents
cont ai ni ng reactive hydrogen atons, such as water, alcohols, amonia or

am nes, for exanple ethylene glycol, propylene 1,3- and 1, 2-glycol,

trimet hyI Bhe)polparre&mnés dre ot:liah;edr mr)&iepipmwpeaqamgmolwﬂnérs rmlyestehamuq:dyqe or
et hyl enedbe{mﬂlgg wﬁghosoe£ retlh I?yg %uso Sﬁ Iat?maf ACCor danlc v
the i nven?{'8A*"%%Hh yc S ﬂ%?e ﬁ%‘é{ 95 BF\M e ?u%ea%rgﬁ PREPS Xﬁm ch

predom nandtey. (up to 90 % by wei ght, based on all the OH groups present in
the polyether) contain primary OH groups. Furthernore, polyethers nodified
by vinyl polyners, as are formed, for exanple, by polynerizing styrene and

acryl oni t pblyéthem Hhdvehg @fmm@nﬁwr@f(yl @@dmp%té‘r@ﬂ@\owareﬁ\dsahet;ﬁrbb@redaﬁ)r ayxﬁmple by
pol ybut adi enes _cont ai ni ng OH groups. se co unds goeneral

mol ecul ar P¥NEHAIRg SPOWSa?WhéseetBﬂ?%% R XBFORY “%%‘}?e‘é’f'% I"?‘r@b’ﬁ’fﬂjunds

cont ai ni nfirdd @ réN&Po%u&e 6t %léhlaaéﬂyd}w\}v.trgfh@méluegsaﬁ@xaaﬁ &/ irf tAE $PeStnce ro"pbﬁgul ar
ght from 80 000, tgreferabl from 1000 to 6000, for exanple

poI yet her 8 bscéml%emmgtm ofi thagq epoxidrsnalone oy as a Hixtre | in ByGRESIan Witpstay 4,

hydr oxyl %@H&ﬁpo&%t@é&xtéﬁﬁiﬂ%eaétﬂé H;th%gBﬁ %Rﬁ‘ﬁ@tsh@ﬁ‘ a8 waEHTBREAES Usmmonia or
pol yuret hanes and cel [ ul'ar pol yurethanes. i's of course possible to enpl oy

m xt ur es @murteﬁefoasmplwmmy%m@m@w@ at anc42t9lYeRb trimethylplpienans; 44ct i ve
hydrogen gi0f®x dlﬁheﬂgPngﬁHé aénlﬁﬁé NetRafBMRnE! &' ?éﬁgfeﬂgalaﬁ'\ o %ﬁl %S%OF(Q%‘}hers

Sui t abl e polyi soc an are aliphatic, cycloa hat1c
aromatic afedala@tsgmch;m iagcorganag; wmmm\/estlonf &1 mBrangsses exreefymne is given to

di i socyan TRt

i 1 socyandicge phERSE (AR diladifially RBMEWR: Ty ey, BEYATBA M ABEOH groues
present in the polyether) contain primary OH groups. Furthermore, polyethers modified by
vinyl polymers, as are formed, for example, by polymerizing styrene and acrylonitrile in the

presence of polyethers, are suitable, as are polybutadienes containing OH groups.

These compounds generally have molecular weights of 40 and are polyhydroxy compounds,
especially compounds containing from two to eight hydroxyl groups, especially those of
molecular weight from 800 to 10 000, preferably from 1000 to 6000, for example polyethers
containing at least 2, generally 2 to 8, but preferably 2 to 4, hydroxyl groups, as are known

for the preparation of homogeneous polyurethanes and cellular polyurethanes.

It is of course possible to employ mixtures of the above compounds containing at least two
isocyanate-reactive hydrogen atoms, in particular with a molecular weight of 400 - 10 000.

Suitable polyisocyanates are aliphatic, cycloaliphatic, araliphatic, aromatic and heterocyclic
polyisocyanates, for example ethylene diisocyanate, 1,4-tetramethylene diisocyanate, 1,6-
hexamethylene diisocyanate, 1,12-dodecane diisocyanate, cyclobutane 1,3-diisocyanate,
cyclohexane 1,3- and -1,4-diisocyanate and also any desired mixtures of these isomers, 1-

isocyanato-3,3,5-trimethyl-5-isocyanatomethylcyclohexane, 2,4- and 2,6-hexahydrotolylene



cycl ohexane 1,3- and -1, 4-diisocyanate and al so any de5|red@¢3%ﬁ
t hese isoners, 1- |socyanato 3,3,5-trinethyl-5-isocyanat onet hyl'cyc exane
2,4- and 2,6-hexahydroto|y|ene 08 DECEMBER 2006 -10 diisocyanate and al so
any desired m xtures of these isoners, hexahydro-1,3- and/or -1,4- phenylene
di i socyanate, perhydro-2,4'- and/or -4;40-di phenyl net hanedii socyanate, 1, 3-
and 1, 4-phenyl ene diisocyanate, 2,4- and 2,6-tolylene diisocyanate, and

al so any desired nix- tures of these isoners, diphenylnethane 2,4' - and/ or

-4, 4" -di t
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obt ai ned dmyénydmé dﬁwct/mfamlph!hydie-zwndmﬂsram Mlmmhylmqﬂthrbduqmbww]l Zat amdh, m
ol y1 socy ahBray R P Sisnett) 24 U EBIBNERe ESPRSR: ARD Aol gesired mix
Poon Zﬁﬁ?‘a““t“’s‘“ﬁ““m”’?"%*‘f”?“"“”“i%%[‘?‘. e SR B g o 19
pol y?soc;@ﬁ%&y Eatégfr p&EHY%& ‘gst[l'tsg%yaa? glypbﬁnvpgﬁwgwg@gqugﬁ?‘%@hi ng
bi uret  gfatasss araoibyanmwﬁamnmfo@mardahyumnesmsanog mmmd byghobgenizatibndHCt S

of the aboverrentl oned isocyanates with ac | s j socyanat es
cont ai ni RY9pBISPREENAORNSNYISUY 'é@VH'SP%ﬂ”@EﬁSs peroﬁl? r@a?as%ryBBQ IsBP¥Enatese REVEY- t he

i socyanat@awt@y@oﬁ@m@ Bétbgdlﬁhléé'drbﬁid QolyisRBy4HABSS c@ﬁalhthYal%bﬁana% gfupzol ved
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Particular preference is given in general to the polyisocyanates which are readily obtainable
industrially, for example 2,4- and 2,6-tolylene diisocyanate and any desired mixtures of these
isomers (“TDI"), polyphenyl-polymethylene-polyisocyanates as prepared by aniline-formalde-
hyde condensation followed by phosgenization ("crude MDI"), and polyisocyanates contai-
ning carbodiimide, urethane, allophanate, isocyanurate, urea or biuret groups ("modified

polyisocyanates").

Particular emphasis is to be placed on the action of the compounds of the formula | against
thermal and oxidative degradation, especially under thermal stress as occurs during the pro-
cessing of thermoplastics. The compounds of the formula | are therefore outstandingly sui-

table for use as in-process stabilizers.

The compounds of the formula | are preferably added to the synthetic polymer to be stabi-
lized in an amount of from 0.0005 to 10 %, in particular from 0.001 to 2 %, for example from
0.01 to 2 %, based on the weight of the synthetic polymer to be stabilized.
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preferably added to the synthetic polyner to be stabi- Iizeggﬁl%;ma%o%or@ of
fromO0.0005 to 10 % in particular fromO0.001 to 2 % for exanple from 0.01
to 2 % based on the weight of the synthetic polymer to be stabilized. 08
DECEMBER 2006 -11 In addition to conporfdnts (a) and (b) the novel
conpositions nmay conprise further costabili- zers (additives) such as, for
exanple, the following: 1. Antioxidants 1.1. Al kylated nonophenols, for
exanpl e 2 nol ,
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2- (a- net hyl cycl ohexyl ) -4, 6-di net hyl - phenol, 2, 6-di oct adecyl - 4- net hyl phenol,
2,4,6-tricycl ohexyl phenol, 2,6-di-tert- butyI -4- et h- oxynet hyl phenol

nonyl phenhlAntigkidamts are |i near or branched in the side chai ns, for exanple

2, 6-di - nonyl - 4- met hyl phenol , 2, 4-di net hyl -6- (1" - met hyl undec-1"' -yl ) phenol
2,4-di methyl -6-(1'- nethyl hept adec-1' - yl) phenol,

2, 4- di et hyl Algylated-mendphenels det examyle )'Zth@lrteﬂ baihyit4rethyiplenal, ateet-budyl-4,6-di .

Al kyl thio
270 oct JEINPLERTE s orBby ARy Bhend), 2.6iieributy4 p-butyiphenol, 2.6-ditertbu-
hi onret hyiyl-&smbudygphprhkﬂn@La dlaymephrm-myhethylpnmdnyQ{Wthybwlmmmw) 4,6- dlmethyl-
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,roxyphen | ) adipate. 1.4. Tocopher for exanpl e a-tocopherol,
0-t ocophefYol , y-tocopherol, 6-tocopherol and m xtures thereof (VI tamn E).
1.5. Hydr oxyI at ed t hi odi phenyl ethers, for exanple

2,2' -thiobis(6-tert-butyl-4-nethyl phenol(g 2,2 -thiobis(4-octyl phenol

4,4' -thi oh@sé@!mwe lphenots, fer eXAMR A4t 'OCMthJPmchYkﬁJ'ﬁeg(lBﬂX'@ﬁnObl?t‘W'DC yi-
thiomethyl-6-methylphenol, 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-bu-
tyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis(3,5-di-tert-butyl-4-hy-
droxyphenyl) adipate.

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

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

1.6. Alkylidenebisphenols, for example 2,2’-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-

methylenebis(6-tert-butyl-4-ethylphenol), 2,2’-methylenebis[4-methyl-6-(a-methylcyclohexyl)-



2- met hyl phenol ), 4, 4'-thiobis(3,6-di-sec-anyl phenol),

4 4" -bis(2, 6-di met hyl - 4- hydr oxyphenyl ) - disulfide. 1.6, 05 DECEMBER2006
Al kyl i denebi sphenol s, for exanple

2,2' -met hyl enebi s(6-tert-butyl -4-net hyl phenol), 2,2'-

met hyl enebi s(6-tert-butyl-4-ethyl phenok)12-
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phenol ], 2, 2 nethylenebis(4 nmet hyl - 6- cycl ohexyl phenol ),

g, g - rrrm\;t ;%g @Qtﬁwe?é?l%%?ﬂﬁ}/ Qﬂ@%ﬂ% xylphenol),  2,2’-methylenebis(6-nonyl-4-
2 2 - et hy‘netdmlpb@m)( 2 z;-nmthylmqmq{;ﬁﬁyf Ierbh@mlghgnol) 2,2"-ethylidenebis(4,6-di-tert-butyl-
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S-benzvl tddotetrds- teﬁchut)ééédnm@(W EDGBW'@E“Y' ﬂtirnEert butyl - 4, 4' - di hydr oxydi -
benzyl ether, octadecyl -4-hydroxy-3, 5-di net hyl benzyl nmer capt oacet at e,
tridecyl -4-hydroxy- 3,5-di-tert-butyl benzyl nercaptoacetate,
tris(3,5-Ui-Oeri- bod Bbehzil zipr eaamnple, 3,5,35% 4etra-tert-butyl-4,4’-dihydroxydi-
tert-butyl - 3- X ' r €,..

bi s(3, 5- Ie_n?gl e? F%Hg?@ é pé’QyB%%?%% %@%ﬂzﬁl@%r@aop%&%{a%, tridecyl-4-hydroxy-

i sooctyl 35@1-tbrt—btaylbedmytméredptbgch‘tm;/bEla(ByFb dieted dqptyd-ddetedxgberizyBamine, bis(4-
Hydr oxvben

N or &%
di oct adec f‘@%%@a %a%s "?eél? @ﬁw‘ﬁ?fﬁpht&?ﬁ%beﬁm ?r% e&n%‘ft)é' -4-hydroxy-
di - oct adelsarzyPauifdtet sbbcttdui,shr&mlwwcﬁexybémaylrbanzmbamétenat e, di-
dodecyl mer capt oet hyl - 2, 2- bi s(3, 5-di -tert-butyl -4-hydroxybenzyl ) nal onat e,
bis[4-(1,1,3,3-te- tranethyl butyl)phenyl]-2,2-bis(3, 5-di-tert-butyl-4-hyd

roxybenzyi 3. de@béhzyfhidl mﬁgﬂ@@ég Cfohvsiampxdoemwdeepmmu@a% di-eH-RiATHye

1,3,5-iri di-tert-butyl
gr%xybenzyl malonate, c}/ octadegyl 2- étert -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.

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

thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

1.10. Triazine compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxy-

anilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri-
azine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine,  1,3,5-tris(3,5-di-tert-butyl-4-hydroxyben-
zyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris-



benzyl)-2, 4, 6-trinmet hyl benzene, 08 DECEMBER 2006
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2, 3,5, 6-tetrane- yl benzene,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol. 1.10. Triazine
conpounds for exanple

2, 4-bi s(octyl mercapt 0)-6-(3,5-di -tert-bl8yl - 4- hydr oxy-

anlllno) 1, 3,5-triazine,

2-octyl nercapt o-4, 6-bis(3,5-di-tert-butyl -4-hydroxyanilino)-1,3,5-tri-

azine, (3 5-di-tert-butyl-4- hydroxy henylethyl)-1,3, 5-tr|a2|ne 1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-
Zoctylrrercato 4% gdl-tert butyI §y5tr|a¥|ne

@fagh {&/dr oxg)gh nox

2,4,6-tr |%‘9“3('@"°B'96Y')P yﬁ’&fb?‘ SANBZIR oxyphan -dj ewh al'ﬂd,:@(ybenzyl)lso-
1,3, 5-tricghsuratedi -t ert - butyl - 4- hydr oxyben- zyl )| socyanur at e,
,3,5-tris(4-tert-butyl -3-hydroxy-2, 6-di net hyl benzyl )i socyanur at e,
,4,6-tris 08 DECEMBER 2006 -13

35 di - tef{, é&htz I h MH&t@éW@P%’iﬂn‘éIehMlh')eﬂM -8,5°diltért-BetyN&-hydroxybenzylphospho-

5 -
henyl H Id]sgftq; r®$t;1y|fﬁ}’§(§htﬁdrw 431;51}/Q)qr&ggrzth@osphonate dioctadecy|3,5-di-tert-butyl-4-hy-
1,3,5-trig )ﬁ/gnat é%ﬁ%@’ I - 4?QMQ&%VQ?&FMUQI'@ﬂydrS)\Sﬁ@-We?ﬁﬁoen]zylﬂaﬂlosphonate

Benzyl phosp or ex

di et hyl -tlze saldumtm”ttof mﬁmonaaﬂrwestekyb@ﬁziytqmwwthydﬁaxy@enzylphosphonIc acid.

di ethyl-3,5-di-tert-butyl-4-hydroxybenzyl phosphonat e,

di oct adecyl 3, 5-di -tert-butyl -4-hy- droxybenzyl phosphonat e,

di oct adecly12. SAdyéamindnitepbls4 fdryeampte 3-mysirdrylaveantigiep Hdwdhomsteeranilidbeoatyl Ni um

salt of t?;cﬂx Eutm[ (g%é%;(ﬂhgﬁylfboﬁoaqﬁatgert but yl - 4- hydr oxybenzyl phosphoni c

1
2
(
1,
p

aci d. rexanpl e 4-hydroxyl auranili de,

4- hydr oxyst ear an| lide, octyl N

(3, 5-di -te / X . 1. 13.

6- (3, 5-dik ‘ D-(5. 9 0itef DUV S varoxyphenyy IODIORICACK f"ﬂhrfﬂﬂ%o' SrPYEVIRS dr i ¢
al cohol s, aloh@ls, ‘éﬂ th‘fﬁﬁé’tﬁéﬁdl etﬁémrm ctaﬁoIOpécﬂéﬁdl,,odtadé@hﬁdﬂoﬂ 6-1RxhAsESaNgl ,

1, 6- hexanedi ol - nonanedi ol | ene g 4)r0 anedi ol , neopentyl
gl ycol , trmnaa?@?'hmhélﬁee @vpeb!;2- aroe@h%/dlou @we@ws@m' thiqdiathylers glvgply gligthy-
pent aer yt|gsd tgjcol, ttﬁéﬂ‘a{aeu@l rg%bet Mtéér?ﬂi\ﬁtb@nM%@ﬂlérox%tH/I)léBo%Mate N,N*-bis(hy-

droxyet hyl ) oxamni de, hi aundecanol hi apent adecanol
trimet hy|q{gwgﬁyap>@gmld@,r {Sﬁ@gy,@qqunolpﬁdb@ﬁgntadecanol trimethylhexanediol, trimethylol-

4- hydr oxyTsidnd sl BRRSRERYPY Brdechbl D0 o GUslchlaeR Bbaghane. 1. 14. Esters of

(i-(5-tert-butyl hydr oxy- 3- met hyl phenvl ) propionic acid with nono- or poly-
hydric al cohols, e.g. with net hanol et hanol, n-octanol, i-octanol,

oct adecanph, ést@rshcﬁx@ﬂ)efgrt-blﬂvlm ﬂvo@ow%ﬂ‘aﬁﬂenvl e &r’ﬁ@%,cgf Mg‘?lm%o- or poly-

1, 2- propanediot, mneopentyt gt ycor, thiodr et nyrene gfycot,

gI ycol , thidec haicbkole, @b ywith memambtaetmmbr mtcm:tanot n-lost@hyldocm;le&dmpl )1|,6“sbe>58a|adu= ate,

NN o X B0 R, 3.8 Bl RHRGG R senh 8P HOAGFTRRE ol
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis-
(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethyl-
olpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane; 3,9-bis[2-{3-(3-tert-
butyl-4-hydroxy-5-methylphenyl)propionyloxy}-1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5.5]-

undecane.

1.15. Esters of -(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, tri-
ethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N’-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.



ol propane, 4-hydroxynethyl -1 -phospha-2, 6, 7-tri oxabi cycl o[ 2.
3,9-bis[2-{3-(3-tert- ¢8 DECEMBRR 2006

but yl - 4- hydr oxy- 5- net hyl phenyl ) propi onyl oxy}-1, 1-di net hyl et hyl ]-2, 4, 8, 10-t et
raoxaspiro[ 5.5] - undecane. 1.15. Esters of 6-(3

5-di cycl ohexyl - 4- hydr oxyphenyl ) propi ontd4acid wi th nono- or pol yhydric

al cohols, e.g. with nethanol, ethanol, octanol, octadecanol, 1, 6-hexanedi ol,
1, 9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,

t hi odi et hyl ene gl ycol, diethylene glycol, tri- ethylene glycol,
pentaerythrltol tr|s(hydroxyethyl)lsocyanurate N, N - bi s(hydroxyet hyl) ox-
am de, 3-i gl ae wmmamem pdlyhydric alco-

ELLS‘ELEX'% 550, B .cyc'f'é %%?%@“%%Cﬁﬁ&'«ﬂ&@ﬁxweo' ! parepagedol

Est er s ofetBylénedglytay t -%pmpane@idi,ydempegnmh@mbl dluediethyleoe dylymiot, Hdietbylere gtycol,

176 nowaritein e a8Goh adindhny it EEIARRe AR 8! ¥ LneRELRSRARE .

gl ycol , tdride Eltﬁ’la!dr@@ealgilysmhmpeﬁtmd@;h@nmr@twm)éxanedibi etirngihgioipreganepl-hy-
pent aer yt ritol i.s(h u.rate, N, N -bis(hydroxyethyl)ox-
ani de, "RYY. Q"Lﬁ{%éaq{lﬂng@E%yﬁ %tg Q@Z‘ﬁ%%ﬁom?’ﬁ net hyl hexanedi ol ,

trlnethylolpropane 4- hy-

dr oxymet ¥I - hospha octane. 1.17. Am des of

6- (3, 5-di14% des af 3 -4 , )probio; id, e.g. N,N"-bis(3, 5-d|-tert-

N, N' - bi s( i

N N b s (3 G Eﬁiyf’“%W’“@'z%’&‘é?%'ﬁwﬁﬁ?ffﬁmp e R RS
N, N - bi s(@eyylaropmvk)tnm%wlewdm%xé% éﬂgﬁi"gwyb‘n ydraxy&beméproplonyl )hy-

N, N - bi s[ [ ity W ] m de
(Nau- gar %ﬁ_?e, Bpéll;irpg‘S e?%y§%n¥bébéy¥q{ye @‘%’?’B‘em'&@x‘%ﬁ@‘? Fz‘a']nh*]?éln @%1 19.
Ani ni ¢ angaroXldamuppligcovy Wricaypl)e N, N' - di - i sopr opyl - p- phenyl enedi ani ne,

N, N -di - sec-bu- tyl-p-phenyl enedi am ne,

N, N - bi s(1, 4-di et hyl pentyl ) - p-phenyl enedi am ne, N, N -bis(1-ethyl-3-

net hyl pent.¥8.)Ascomireanid Giitadira@) ne,

N, N - bi s(I - nmet hyl heptyl) - p- phenyl enedi am ne, N, N -dicy-

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

N, N - bi s(249ahinftydntioxidamtbefoy &xamesie iphi’ Ftﬂ-,lsopropyl p- phenylenedlamlne N,N'-di-sec-bu-

N-i sopr op, hen y €I am ne d| nmet h )

nyl - p- phe L‘F Eﬁ@g'%?ﬁﬁgpn%l’@@ héah F'H@HMR%”‘W ﬁ neg w&n@’a\baﬁ?ﬁ@

N- cycI ohepgihyiNentyl)-p-phenylenediamine, N,N’-bis(1-methylheptyl)-p- phenylened|am|ne N,N’-dicy-
clohexyl-p-phenylenediamine, N,N’-diphenyl-p-phenylenediamine, N,N'-bis(2-naphthyl)-p-

2

phenylenediamine, N-isopropyl-N’-phenyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-N’-phe-
nyl-p-phenylenediamine, N-(1-methylheptyl)-N’-phenyl-p-phenylenediamine, N-cyclohexyl-N’-
phenyl-p-phenylenediamine, 4-(p-toluenesulfamoyl)diphenylamine, N,N’-dimethyl-N,N'-di-
sec-butyl-p-phenylenediamine, diphenylamine, N-allyldiphenylamine, 4-isopropoxydiphenyl-
amine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phenyi-2-naph-
thylamine, octylated diphenylamine, for example p,p’-di-tert-octyldiphenylamine, 4-n-butyl-
aminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylaminophenol, 4-
octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dimethylamino-
methylphenol, 2,4’-diaminodiphenylmethane, 4,4’-diaminodiphenylmethane, N,N,N’,N’-tetra-
methyl-4,4’-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane, 1,2-bis(phenyl-
amino)propane, (o-tolyl)biguanide, bis[4-(1’,3'-dimethylbutyl)phenyllamine, tert-octylated N-
phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-octyldiphenyl-
amines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of mono- and

dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopropyl/isohexyl-



phenyl - p- phenyl enedi am ne, 4-(p-tol uenesul fanoyl)di phenyl a
N, N -di met hyl -N, N -di - sec-butyl -p-phenyl enedi am ne, di phenn?/?ﬁn]%cr?gBERm%
N-al | yl di phenyl am ne, 4-isopropoxydi phenyl - am ne, N phenyl-I-naphthylam ne,
N-(4-tert-octyl phenyl)-1-napht hyl am ne, N phenyl-2-naph- thyl am ne,

octyl ated di phenyl am ne, for exanple p;@35-di-tert-octyldi phenyl am ne,

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

4- dodecanoyl am nophenol , 4- octadecanoyl am nophenol,

gi s ( 4d g%ﬁ?ﬁ?&?i&ﬁ{wés% %”Pnﬂ@ure 2f ﬁﬂ&hd-tﬁ{dt duQWl&ieﬁ%Hlﬂwmyﬁ&mMneM @M’h?@r@n ol,

met hane, 4, 4'-di am nodi phenyl nmet hane,” N, etra-
met hyl - 4,33 ddv%thylrﬂdﬂ:li 6ft@ﬁ§¢th@€W§n§he®Tmam%[?{ Miaiengf fpﬁ@@nyﬂlf)%diaﬂmﬂam*@ne

1, 2-bi s( |yl u

ol S[4- ( 1%@%&? %Hﬁutl%ﬁéﬁeny gl% éﬁe%eﬁcgr?ﬁogtﬁ%ylated tefj-octylphenothiazines,
phenyl - 1- N@ﬁmmmzm,, NeN ' Ri-tetrapbényird dodiamingbdt- ke at ed
tert-butyl/tert-octyl di phenyl- am nes, a m xture of nono- and dial kyl at ed
nonyl di phenyl am nes, a m xture of nono- and dial kyl at ed

dodecyl dlwmﬁwﬁ nono- and di al kyl ated i sopropyl /i sohexyl
08 DECEMBER 2006 -15 di phenyl am nes, a m xture of nono- and di al kyl at ed
tert-butyl di phenyl am nes, 2,3-dihydro- 3, 3-dinethyl-4H 1, 4- benzot hi azi ne,
phenot hi azine;(2'eH henyhbemxmirinzokesd fati edakydleat2e(@’-hgroxy-5'-methylphenyl)benzo-

Sty 1 e ool L s BB, AP e
N, NN, N nW)Béaniu—zobel, 2-(24hyHrexy-Higib 1t 3, 2—teil'a®netwbdw1)miéaylwwlz&namleliz-m16 -di-

Stai! L;g@g@t@@-@@p@,@m@he SO | 2184 ES bub oS 5B S methyiphe-
2- (3", 5" -mljl)8- erﬁlbrobbﬁzdtna'&otehm(amgwb@gwJtérebmgt-z’lh@amx@phenynbenzotnazme 2-(2-

enzotrraz

e hut ) B Rl By DENEQl 11 320, o o omphomyenzotiazoe,
3,5 -liz stﬁé(fa @-Hﬁﬁ@thﬁberﬂgﬁt@‘)K%'d?&%“éﬁyl)@e%tﬁﬁz%tée@@t fdregalie- Dygroxy-5*-

-tert buty hydrox he-" 'nyl ) -5-chl or obenzotri az

(

(3

(3" - secammmxysarbo@ylethwmhpnylirﬁ Olﬁipcﬂ@lmwm‘l@m}ﬂ?) beRABttertdutl-&-[22(ethylhexyl-
y?r OXy- 4 y%?yd&w)@-}ﬁ{/%rggiﬁ\%gkﬁ%ﬂ ofobenzotriazole,  2-(3™-tert-butyl-2-hydroxy-5'-(2-
(
(

3,5 tert enzotri aZol e
3,5 mﬁﬁ'@w@fbﬁnwr@twpma;ﬂ 9hlqrobﬁlmr@z9lpher%r(§ -Eﬁfhbuivi*? dydioxy-5-(2-meth-

3'-ter ) )
2- oct yl o§< ygar %&Pgﬂﬁ\%f\?‘gﬁen% ”?Zq\{echl o (S% et%ré B%Itlyl -2 -ha/ldroxy -5’-(2-octyloxycarbonyl-
2-(3 -ter ethyimhylﬁjen[zdlnémmt h2H(3eteyt-butyl-5-[2-(2- ethylhexquxy)carbonylethyl] -2'-hydroxy-
gleéc?{ 2? bﬁnz&tnam)a%’%@ééggﬁg_&]-aid?éxgltg’-%e?}%?ﬂ%e%%t')eal‘ﬁzzg!rl%zOIe, 2-(3-tert-butyl-
met hoxyca®’ khydsdxgbﬁhw ispdutylgtycabhoopbthyiteanyibbniaidador, 2,2-methylenebis[4-(1,1,3,3-

2-(3"-t er{[etrgr%temw_b%ty_l)hé{gérgjz)c()eraSZol_egg-illgﬁén%l]; the transesterification product of 2-[3"-tert-bu-

2-
2-
2-
2-
2-
h
2
2-
2-
(

tyl-5'-(2-methoxycarbonylethyl)-2’-hydroxyphenyl]-2H-benzotriazole with polyethylene glycol
[R—CHZCHZ—COO—CHZCHZ—EE , Wwhere R = 3'-tert-butyl-4’-hydroxy-5'-2H-benzotri-

azol-2-ylphenyl,  2-[2'-hydroxy-3’-(o,a-dimethylbenzyl)-5’-(1,1,3,3-tetramethylbutyl)phenyl]-
benzotriazole; 2-[2’-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5-(a,a-dimethylbenzyl)phenyllben-

zotriazole.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-

oxy, 4-dodecyloxy, 4-benzyloxy, 4,2’,4’-trihydroxy and 2'-hydroxy-4,4’-dimethoxy derivatives.

2.3. Esters of substituted and unsubstituted benzoic acids, for example 4-tert-butylphenyl

salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben-



oxycar bonyl et hyl ) phenyl ) benzotri azol e,

2- (3" -tert-butyl-2'-hydroxy-5"'-(2-octyl oxycar bonyl - 08 DECEMBER 2006
ethyl)phenyl)benzotriazole

2-(3 -tert-butyl-5-[2-(2- ethylhexyloxy)carbonylethyl] 2' - hydr oxy-
phenyl)benzotrlazole 16 -

2- (3" -dodecyl - 2' - hydroxy-5' - net hyl phenyl ) benzotri azole, 2-(3'-tert-butyl-

2' - hydroxy-5'-(2-isooctyl oxycarbonyl et hyl ) phenyl benzotri azol e,

2,2" - met g%gﬁ:’é@&'cﬁlbfl tge%zéyl?’negordn%t r2%'@%‘%&%5%@?%HZQHIHN-QLWd%)&BMUOl l;

t he tran esterification product
tyl -5 - ( 2tephexedgeyhBiodisiprtbrtyl-#-hydropykrnaegieh eeindecyb BiStditertbriyhd-blydroxytien-

i tyiﬁ R e e e e A S e

2-[ 2 -hydroxy 3'-(a, (x-di met hyl benzyl )-5"-(1, 1, 3, 3-tetranet hyl butyl ) phenyl ]
benzotri | g . . .

2. | ' - hy ddxacniates, for example pinyl arqyandsfAssiphenyiaerylats. igpoqty! i PYAnSsR)PiiRhgny 1
ben- zot riyietefigte, fethyl 2o idthomeytiameiopdraaen easthyl Of-coxTPintethid-rActiBAfcihng.

4- et hoxy, 4- octiloxy, 4-decyl - ox 4- dodecyl oxy, 4-benzyl oxy

4,2, 4 - t'PRIgy QEBY; V@%O@hmﬁ%ikwi X&C'nmrﬁétﬁhm@}hya@r?afafm@@xy-p@%howmers

of subst I A8 2R84 the g,{b;,ﬁ., b#Stindofke. exanpl e

4-tert- butagﬁp gnyflj CB”%"I cy at)Ee)’asl geny %afi‘ac@‘?ante eoctyl phenyl salicyl ate,
di benzoyl resorcinol, bis(4-tert-butylben 08 DECEMBER 2006 -16

zoyl )res r 0ol = di -t er it Nyl § )
3 5-di-t 3 & NRkel c?) ) Q st Xf§@§%éz?hdﬁ_]8 an%cg,%t ﬁoerﬁ%lg%e%ycﬁf 25’ tMiloBEﬁl M,1,3,3 tetramethyl
3,5-di-t etntﬂyl}phtayd:l}, 4ubly ds divg B eingo iR esompiexasMitb ydr without additional ligands such as n-

TR e i A e S S PN BRI
a- cyano- Riigke! daltheitheanorydaditye estessy @od. \the anatlyyd o€ty é&ediqﬁhehydrmdyeﬁ;s-_yil-wrte,
mat e bur g B Ao Ry ke h BTy ARG aSS Eb 2 Aot R e
a-carbo nmwwewkmium;(mka-conmme ohnephenyl-4- Iauroyl -5-hydroxypyrazole, with or with-
N-([ 3-car ngﬁpgﬁ%ahéﬂ?f%r yanovi nyl )-2-nmet hyl i ndoline. 2.5. N ckel conpounds,

for exanmp? exes of 2,2'-thiobis[4-(1,1,3,3-tetranethyl -
butyl ) phenol ], such as the 1:1 or 1:2 conplex, W|th or wi thout additional

| i gands such as n- but ne tri et hanol

N- oycl oh 0" BT BPE SEAPEARENG 4 PRPENIsRISs of
t he m)”oaﬂ)lg(@Z €8ltérsmethyl Ehpl Bt%yﬂjgbéﬁ{rlat@rb@((ﬂﬂés é?ﬁamélﬁYMplpendyl )sebacate,

4- hydroxy i-tert- benzy honi c aci ni_ cke | exes of

ket oxi mesk |s@ Qytyl@fy 22 ﬁ!ﬁﬂegﬁmemyhé-[pmrlgwg_ebacate bis(1,2,2,6,6- pentamethyl 4-piperi-
dyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxyethyl)-

2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates of
N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-di-
chloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-tetra-
methyl-4-piperidyl)-1,2,3,4-butanetetracarboxylate, 1,1’-(1,2-ethanediyl)-bis(3,3,5,5-tetrame-
thylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethyl-
piperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)-
malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, bis(1-octyl-
oxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succi-
nate, linear or cyclic condensates of N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl}hexamethylene-
diamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-
butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine and  1,2-bis(3-aminopropylamino)-
ethane, the condensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-
1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetrame-



nyl undecyl ket oxi me, ni ckel conpl exes of 0
1- phenyl - 4-1 aur oyl - 5- hydr oxypyrazole, with or with- out addi ong?ﬂTlgan S.
2.6. Sterically hindered am nes, for exanple

bis(2,2,6, 6-tetranethyl -4- plperldyl)sebacate
bis(2,2,6,6-tetranethy|-4-piperidyl)sueanate,
bis(1,2,2,6,6-pentanethyl-4-piperidyl)sebacate,

bi s(1-octyl oxy-2, 2,6, 6-tetranet hyl - plperldyl)sebacate

bi s(1, 2 chg 12:5 ;B?FH&Q@H@X F]a%cﬁn’\epgwd A 23dod oyl-1:(2,2,6,p-tetramethyl-4-piperidyl)pyr-

n- buty tert drox enz nate e con
1-(2- hydrrobmym Ayptdione?, 23 @@wbt1(‘aaﬁtaﬁpemaﬁpmybﬂmq@dvlmwmdla@ﬁ Ssdiond,ni &

d,
ﬁc:\l | s?gﬁﬁ"gr%ﬁ%ﬁ(eé% n&&%@ d'i%lesgee lax))/ % 288 tneél;[aweltr}ay Ipiperidine, a condensate of

4-t ert - oc \W-his{2126 B; tétralmetmh4<pm¥ldylBl,eﬁameihalznmaam|ne and 4-cyclohexylam|no-2 6-
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bi s(1- OCtp’émarﬁétlviyl?tt-&p@mcﬁrl)trﬁtlédm?lsbddlrﬂmﬂférl @bﬂ@%ﬂaﬁab@tetramethyl 1-oxa-3,8-di-

bi s(1-octyl oxy- tetramet eridyl)succi- nate, linear or cyclic

condensat ¥ %wawowlgeea@ @ 52 bidny arﬁewﬁf 741, Bq%evwawhyh%&mwpxéﬁeoxa-
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4-hexadecy|oxy- and 4-stearyl oxy-2, 2,6, 6-tetranet hyl pi peridine, a condensate
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2.8. 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)-1,3,5-triazine, 2-
(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyl-
oxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine,  2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl}-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-
hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[4-
(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-dimethylphenyl)-

1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl-
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S-triazi ngiphdsphite, dusodecyloxy entaerythrltol d|phosph|te blsilz 4- d| tert- butyl -6- methylphenyl)
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tra-tert-butyl-1,1’-biphenyl-2,2’-diyl)phosphite, 5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphosphirane.

5. Hydroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N-
dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-
dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydrox-
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from

hydrogenated tallow amine.
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di met hyl phenyl )-1, 3,5-triazine. 3. Metal deactivators, for exanple

N, N - di phenyl oxam de, N-salicylal-N -salicyloyl hydrazine,

N, N - bi s(salicyl oyl ) hydrazi ne, -19-
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3-salicyloylamno-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide,
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Hydr oxyl a I di )}%)4 xyl am ne,

N, N-di et h 8%?%%(‘9{’%'%%% s%ltﬂop%?éol%rﬁ;}ﬁ # g%;l am ne,
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ﬂli_ E:igg:?{b hg@dr!goxgé §§mg |n#§eﬁ|;;:||f%r'\5xd' 0 mQy&gl% llﬁinoPgdne, dicyandiamide, triallyl
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zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium

palmitate, antimony pyrocatecholate or zinc pyrocatecholate.

11. Nucleating agents, for example inorganic substances, such as talcum, metal oxides,

such as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of,
preferably, alkaline earth metals; organic compounds, such as mono- or polycarboxylic acids
and the salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium
succinate or sodium benzoate; polymeric compounds, such as ionic copolymers (ionomers).
Especially preferred are 1,3:2,4-bis(3',4’-dimethylbenzylidene)sorbitol, 1,3:2,4-di(paramethyl-
dibenzylidene)sorbitol, and 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.



al pha- heptyl nitrone, N-Iauryl-al pha-undecyl nitrone,
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Preferred further additives are phenolic antioxidants, light-stabilizers and/or processing stabi-
lizers. Preferred further additives for the stabilization of polyurethanes are phenolic antioxi-
dants and/or amino antioxidants of the secondary amine type (aminic antioxidants, item

1.19) and/or phosphites or phosphonites (item 4).

Of special interest is a stabilizer mixture comprising Irganox 1135 [RTM, see footnote d) at
the end of Table 2], Irganox 5057 [RTM, see footnote c) at the end of.TabIe 2] and a com-
pound of the formula | wherein R; and R, are hydrogen, R, and R, are tert-octyl and Rs is
methyl [compound (102), see footnote f) at the end of Table 2]. Preferably the ratio by weight
of Irganox 1135 : Irganox 5057 : compound (102) is for example 100:1:0.01to1:1:10. A
mixture of 10 : 3 : 1 will be commercially available as Irgastab PUR 67 [RTM, Ciba Specialty

Chemicals Inc.].

Also of interest is a stabilizer mixture comprising Irganox 1135 [RTM, see footnote d) at the
end of Table 2], Irgafos 68 [RTM, bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite] and a
compound of the formula | wherein R; and R; are hydrogen, R, and R, are tert-octyl and Ry



13. O her additives, for exanple plasticisers, lubricants, 0%'5'1';(?15%&5?006
pi gnents, rheology additives, catalysts, flow control agents, opl‘{[l ca
bri ghteners, flaneproofing agents, antistatic agents and bl owi ng agents.
14. Benzof uranones and indolinones, for exanple those disclosed in U S
4,325,863; U.S. 4,338,244; U.S. 5,175312; 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-acet oxyet hoxy)- phenyl]-5,7-di-tert-butyl benzof uran- 2-one,
5, 7-di-t - - 2. tear Y L1~ ran- 2- -
33 i s e ot O e el 2 T e RSt
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Glass fibers as reinforcing agents are added to the polyolefins in concentrations, judiciously,
of from 0.01 to 20 %, based on the overall weight of the polyolefins to be stabilized.

Further preferred compositions comprise in addition to components (a) and (b) further addi-
tives as well, especially alkaline earth metal salts of higher fatty acids, for example calcium

stearate.

As a conventional stabilizer combination for processing synthetic polymers, for example po-
lyolefins, to form corresponding mouldings, the combination of a phenolic antioxidant with a
secondary antioxidant based on an organic phosphite or phosphonite is recommended. De-
pending on the particular substrate and process, however, many polyolefin processors are
forced to operate processes in the high-temperature region above about 280°C. By virtue of
the incorporation of the compounds of the formula |, which is specially suitable for high-tem-
perature applications, in particular in the temperature range above 300°C, industrial mate-
rials and mouldings, based for instance on high-density polyethylene, for example pipes and
their technical variants (fittings), can be produced at a greater rate and with fewer rejects.

Another advantage of the compounds of the formula | is that it can be employed in very



-21 is nethyl [conmpound (102), see footnote f) at the end M?Eﬁ]z{)(ﬁhe
ratio by weight of Ir- ganox 1135: Irgafos 68 : conpound (1

exanple 100 : 1 : 0.01 to 1 : 1 : 10. A stabi- lizer mxture of 7

will be comercially available as Irgastab PUR 68 [ATM G ba Spe- ci aI ty
Chemicals Inc.] The fillers and rei nfor@Bng agents (item 12 in the list),

for exanple talc, calciumcarbonate, mca or kaolin, are added to the

pol yol efins in concentrations, for exanple, of from0.01 to 40 % based on
the overaldy Il"ﬁh&tﬁtts Q‘fhlst@EddDBlaYr‘eld@étldnqﬁ tﬂé)ode‘?alﬁé@tleerl\t A onFﬁcRédé F'erl |v@%j
reinforcing agents (it in for exanp e nmet a ro

espe- ci atdnyentiopal stalmhﬁemymxtw@std ér hé$ ”Fﬁagﬁeﬂ a@my@nmrabon af ﬂﬂea@mematmds ohe

pol yol ef i r % d on
Phe over AT o TEls, §EEMCAA in I oVelainEentPiich P Sichifder P el 4 pa3e
filler i spciybtaiiastfor exaenmalvymd:tesmwﬁaneouekvrteernsersttahmsnomucadaamtagda y, of from
0.01 to 5 % based on the overall weight of the polyolefins to be
stabilized. dass fibers as reinforcing agents are added to the pol yol efins
i n concenlihcarporation of thdicompashdg, of tié farmaolan |GG lif desi2d, Hrthboadxitives irtth ¢heosyer al |

conpr i so. TRICRANTYBE ealER b REROEVE BendE for SXpIPR pdfof i .o RERARY BT~

especi al | qtsetbkabplvmgeae tdissoledlor siaalpEEsedfcohip@hﬂds foathieysyattietis pofyater ek approe

Cynt het 1 cP5oR Pt PSRy BFapcion J s T Fibiilngs P isafilg T ean "

noul di ngsalsé be ag@erpionaé ispithetic polphersad be seabilized irdmatiomh bha fnasterRibattel adntai-

ant i oxi dant organi ¢ phosphi te_ or S honl te is recommended. De-
pendi ng o'?f”@ﬁ? g‘?rthémpéﬁ’ ’gﬁﬁgrt‘ f@"“ﬁh‘&{?p §% er, many pol yol efin

processors are forced to operate processes in the high-tenperature region
above about 280C. By virtue of i ncorporation of the conpounds of the
formula IT ‘WPRFEH’P%“QS shieifamuyla éEﬁ"t é'BP bepgied, befAra duripg palymessalion ar bafarens,
in partlcgbggmkm the tenperature range above 300C, industrial mate- rials
and rnoul di ngs, based for instance on hi gh-density polyethylene, for exanple
pi pes and their technical variants (fittings), can be produced at a greater

rate and yhd Bofp¥&ds' &) tﬁ@tférmulf‘n%ﬂ? br AMER! fBARerPAdditVes CEIP B RekdrYrateB §n

formula | is that 1t can be enployed in very
pure form or encapsulated in waxes, oils or polymers into the synthetic polymer that is to be

stabilized.

The compounds of the formula |, with or without further additives, can also be sprayed onto
the synthetic polymer that is to be stabilized. It is able to dilute other additives (for example
the conventional additives indicated above) or their melts so that they too can be sprayed
together with these additives onto the polymer that is to be stabilized. Addition by spraying
on during the deactivation of the polymerization catalysts is particularly advantageous, it

being possible to carry out spraying using, for example, the steam used for deactivation.

In the case of spherically polymerized polyolefins it may, for example, be advantageous to

apply the compounds of the formula |, with or without other additives, by spraying.

The materials stabilized in this way can be employed in a wide variety of forms, for example
as foams, films, fibres, tapes, moulding compositions, as profiles or as binders for coating

materials, especially powder coatings, adhesives or putties.



08 DECEMBER 2006 -22 small anpunts. This |leads to a reducty ]
overall concentration of antioxidant relative to conventio!gﬁEbEM%E?F?g?
m xtures. Thus the use of a | ow concentration of the conpounds of the
formula | allows a reduction in the overall concentration of stabilizer by
about a third in polyolefins, for exargBe, which sinultaneously represent
an econom c¢ advantage. Incorporation of the conpounds of the formula | and,
if desired, further additives into the syn- thetic polynmers is carried out

by known r [ | yi ng
e a7 on B S AEATTA b S il 90 W2 Skt o 5.
priate wiQspe@dllysaaqthmktlamrmnls@mpdﬂawlﬂlogs Mmiohrﬁéesrolomeﬁerm ?Ifhmecbmﬂoaxtca;:timé t he

formil a ImCal s #h3Q PG biged RE ngme Eﬁ%&fspwﬁs ,tegeo?ﬁerﬁéranéét din

the formof & nmasterbat br ekxa In a concentrati
of 2.5 t rofjés trytamks. ght . The corrpounds of the formula | can al so be added
before or during polynerisation or before crosslinking. The conpounds of
the formula I, with or without further additives, can be incorporated in
pure formhar prefecmpsmlblatagdr polyalefiremouldings have pdayemtirickniens of from {ons0weim, ¢n

pol ymer t s.to tabilized unds of the formula I, with or

W t hout f frgﬂhfﬁ Q}ig’m é?ir e"&FLP!)e {E%mgﬁmﬁﬁmom o0 the syntheti c pol ymer

that is to be stabilized. It is able to dilute other additives (for exanple

t he conve na add i ves, indi bove) or t ey too

can besayaaady St dnpRraARLE RdlryE a8 Bkt e BTy TiRHan AR o be

stabil i zedtenﬂd@l lshom beydrawh aybiond allan tisis Icongxt imethdamétancmg astivitl of iee com-
articul ous, bei ng possible to

pol yneri zat i sts i s rl.y agvanpta

Por Ty ourbcspiael s Tkn 1 P RuddespisBibitat el SRBIEE Ros thindxtrtve dbe o |1
the case wunagbﬂhbq@nwa p@ﬂeyarmahtégdow adeafth ftfe $yintHERY pofyﬁ{er P8B! ? dulify
advant ageous to pply the conpounds of the fornula I or w thout other

addi ti vesis HQCW@yﬁ?Q’GV%é’tWtF@WW@ tQQ Afer Préradelerhamm@rsw lybsigants a8 Ayt oyed

in a w degiaid Miids &in 6é’§t'éﬁrhzécpé?£ﬁ§e’6¥gﬁ’adaﬂ§n freegRampié light-indddBE &% thdrARBRi-
moul di ng conpositions, as profiles or as binders for coating materials,

especi al | Jatiyeearadation. i Flgstomermean bestaken o thesabays IistrERBERSSibE Eynthetic
polymers.

The lubricants and hydraulic fluids in question are based, for example, on mineral oils or
synthetic oils or on mixtures thereof. The lubricants are familiar to the skilled person in the
art and are described in the relevant technical literature, for example in Dieter Klamann,
"Schmierstoffe und verwandte Produkte" (Verlag Chemie, Weinheim, 1982), in Schewe-
Kobek, "Das Schmiermittel-Taschenbuch” (Dr. Alfred Hithig-Verlag, Heidelberg, 1974) and
in "Ullmanns Enzyklopadie der technischen Chemie", Vol.13, pages 85-94 (Verlag Chemie,
Weinheim, 1977).

The present invention also relates to a process for stabilizing a synthetic polymer against
oxidative, thermal or light-induced degradation, which comprises incorporating therein or
applying thereto at least a compound of the formula .

A preferred embodiment of the present invention is therefore the use of the compounds of
the formula | as stabilizers, especially in-process stabilizer (thermal stabilizer), for synthetic
polymers, especially thermoplastic polymers, against oxidative, thermal or light-induced de-
gradation.



-23 The polyolefins stabilized in this way can |ikew se be W§¥W§32%| o

w de variety of fornms, especially as thick-Iayer polyolefi

are in long-termcontact with extractive nmedia, such as, for exanple, pipes
for liquids or gases, filnms, fibres, geonenbranes, tapes, profiles or
tanks. The preferred thick-Iayer polyol-@#i-n noul di ngs have a | ayer thickness
of from.1 to 50 nm in particular froml to 30 nm for exanple from2 to
10 mm As al ready nentioned, thernoplastic pol yrrers are protected with

parti cul (I i xt
to the ou stanwgsg‘g@f? ﬁ"%’mﬁ%%hemggﬂﬁ\gnpgnuﬁ‘ s of tﬂ}é%ﬁ gtrgr?ﬁpgjefégggag%g%g

i n- procesyy weigltti | i zer (heat stabilizer). For this purpose the com pounds of
the formula | are advantageously added to the synthetic polymer prior to or
during its processing. However, other polyners too (for exanple el astoners)
or | ubri caenplen: Rrepatatian bt pblyethdgpawmnethens tsafii foame casagall rast thd esjalzlitatiomn,
for exanp, hgr ﬁfght-i nduced or thernooxi- dative degradation. El astoners can
be taken St he above |isti ng of possible synthetic polynmers. The
lubricants and hydraulic fluids in question are based, for exanple, on

m neral ol Synthetic oils or: O xtures th The .l uprica

Fanm | ar 2 8 T0fles ShitRadopdicniohtr £ BaPlt 4aficiolodo 18bte 1 8 SipspRe iE8 Kkl ant
t echni gal a ::[)jdly?ﬂ&irqﬁcﬂyolf anrenempd)ﬁ i(RTRA) e(trmnndﬁbﬂaramyeth r‘Spryblehé\tlﬂé Lpﬁmmlea
ver wandt e Pr odukt e" - Kobek, "Das
Sohm or m BEEPORGIOER MR %mbemagmgzﬁbﬂ(ﬁ HPLer YRR Rt /eSF AR bk GOR TS TIDE and
in "Ul mawtrﬁnwkh@oa@% dﬁﬁlcﬁ e@hamsrergaaf @mfw%osﬂ(afrw?gsed%gﬂ@t@@ &4he

(Verl ag Chem Vi nh sent invention also relates to a

process f@H %ftTaﬁPiq ?lzqr\ﬁ*g' &%&F%’Tﬁ’é‘ﬂ 1@5@‘?9/'}@995@%{[‘%@ abtheomdi qf d ablerdy 50 9 or
I'i ght - i ndgfceghitRaraAssimyof 1401 ¢ TedoRtERI (| F(?r' ﬁﬁ) ;bdlﬁ#ﬂfc@ﬁé §|§;5;ﬂ9d b? @o‘i‘ds@hﬁu\’dt Ger-

applying thereto at | east a conpound of th referred
enbodi nenfnagyl, antk64rediaaabicyelnos ner(am@etqaéaw)oar@ aqqied@@ét reaglon: Bwiwerigls of

the for g hf@@&y&ﬂe'eé%reéoncrwemoarbwma gna%eé oéthaﬂd' 126 {éhﬁfﬁgglad

stabilizer), tic nmers B@mallty er no astl pol yners,
agai nst oSl thetnolye)) of isinheay! Isndepvlgmpspm@d @Faés thgn added @nd the reaction mixture

is again stifred vigorously for 60 seconds at 100 rpm. With vigorous stirring, 5.11 kg of an
isocyanate [Lupranat T80 (RTM), supplied by BASF; toluylene-2,4- and toluylene-2,6-diiso-
cyanate mixture] are then added immediately and the mixture is poured into a lined mould
and the exothermic temperature is measured during foaming to a foam block. The foam
blocks are cooled and stored at room temperature for 24 hours. The next day the foams are
cut. The color of the foam blocks is determined visually. The whiter the foam the better is the
foam stabilized. It has to be noted that this effect is only visible on large foaming scale (for
example 1 m? foam. The observation of this effect is difficult on a lab scale. The results are

summarized in Table 1.

Table 1:

Example Stabilizer \S:iglljoa; ?)fb:]:ntz:g;
1a? — slightly yellow
1p? 0.025 % Compound (101)® yellow/pink
1c® | 0.025 % Compound (102)" white

See explanations of footnotes at the end of Table 2.



08 DECEMBER 2006 -24 The exanples which follow illustrate hv i in
nore detail. Parts and percentages are by weight. Exanple @]BE’F §E§Fﬁgﬁ
pol yet her/ pol yur et hane soft foans as well as the stabilization thereof. 2 g
(0.025 % based on the polyol) of a stabilizer according to Table 1 is

di ssolved in 8 kg of a polyether polyops-Lupranol 2045 (RTM (trifunctional
pol yet her polyol having primary hydroxyl groups; hydroxyl nunber 35 ng

KOH g, water content less than 0.1 % acid nunber |less than 0.1 ng KCOH Q)
whi ch contains 6 g of Irganox 5057 (RTM [see footnote c) at the end of
Table 2] and 4 g of Irganox 1135 (RTM [see footnote d) at the end of Table
2] . 520 @xag@ eal: Rreparation obABSJActytpnifile R BadieriEe8iysnah a§ WEMas(thelsiabilizatioone
suppl i ed %/{ C?ol dschm dt, Ger- many], and 6.4 g di azabi cycl ooctane (am ne

cat al yst) P¥ added and the reaction nixture is stirred vi gorously for 60
seconds at 100 rpm 14.4 g of tin octoate and 120 g (1.5 % based on the

lyol) qf Biph ' . phasphi t th ti
Tt ur e B8 AR ARver B I aH BT OVENG el PeO s BRSLE0AaR TMinalat Gere s
\t/) i g%rA ggs 1:56}7@ of Bgreng ablymgtnw‘ cepolynerLystraat 32 (RN, magér GB@ 1( B8 .g sﬂmmtuhed
0] ne ene ure re en
ntided | mAHeTPENgISararidehe T dob8 Al daRos B A, PR HodisceH St Bubhe
exot her mf@dioﬁmﬁhﬂ]mgﬁorhéie n@esmebhsdu foanngblyrAé 1993 § & |fg<a¢ts§l Msagmwhﬂsf oam
red

bl ocks are cool roomtenperature for 24 hours he next day

the foang24rd-tert-Dytylpheny! cEﬂ‘QﬁPhEﬁ Q- hE3% RasPe 1 cRAYMEr] @8- 8t 8aoha stadilizgr The
whiter thpcbamgib h%bl%eé K@OSO% btaQ@d oh %%ﬁatr)am el rﬁ&@d tdgethontQupﬁonngtb%ﬁet hat

this effect is onl 1y vi si bl e on rge foamng scale (fo exanpl e f oam
The obsernien @Hingf15 houss. eTheetqsuthag dinf-blpewtasahﬁracqnabomﬁ@n twresm@wtﬂxvg- are

summar i &g, g, E@R{ B, at 22B¢ tho ;&ﬁ/ Rér § é ? sual
observat i orr1|( rsfotht %6 ' E "FW ﬁzb é é/o ngo%tﬁi %@1 Oiflfé%tlc}ﬂ
yel | ow pim&ded on an Engel HL65 Injectlon Molder at 240°C (cycle time: 35.8 s; injection speed:

25 mm/s; mold temperature: 60°C) to give natural ABS plaques of the dimension 67 x 64 x

2 mm.

The initial color of these ABS plaques was measured, then the plaques were exposed to ac-
celerated weathering in a Weather-O-Meter ATLAS Ci 65 for 1000 hours under the following
conditions: Irradiation 0.35 W/m? at 340nm; Borosilicate inner and outer filter; Black Panel
Temperature: 63°C; no dark phase; 60% relative humidity and dry cycle (no rain). The yel-
lowness index (Y1) is determined according to DIN 6167. Low YI values denote little discolo-
ration, high YI values high discoloration of the samples. The less discoloration, the more

effective the stabilizer. The results are summarized in Table 2.

Table 2:

Example Stabilizer Yellowness index
2a? — > 100
2b? | 0.030 % compound (101)® 50.6
2c® | 0.030 % compound (102)" 49.6

A difference of 1 unit in the yellowness index (Yl) is considered by persons skilled in the art

as clearly relevant.



1c) 0.025 % Conpound (102) white See explanations of foot d
of Table 2. 08 DECEMBER 2006 -25 Exanple 2: Preparation o%AEECﬁMBtER@w%@
(Acrylonitril e-Butadiene-Styrene) as well as the stabilization thereof.
833g of Acrylonitrile-butadi ene-styrene graft polyner [Baynod 60A (RTM,
Bayer Corp.], 16678 of styrene-acryl oakérile copolynmer [Lustran 32 (RTM,
Bayer Corp.], 26.25 g of N,N - ethyl enedi (stearam de), 1.496g of |rganox
1076 [(RTM, n-octadecyl 3-[3,5-di-tert-butyl-4- hydroxyphenyl]propionate,
0.057% b 2.993 g of Irgafos 168 [(RTM, tris-

(2, 4-di -taag?qurﬁ%tr;igp}f)ﬁg%@#?s'phosphi te, 0.113% based on polyner] and 0.788 g of
a st abi | i p)drxampiecagadrding tosth& dhiestion. (0. 030% based on pol ymer) were mi xed

dry- bl end P 057, IR spdbafficiiitald) 3 etk & eiftiodaidnnis o,
220C, 110 rtpechrécallmb@uregotithinad &y reeation otidiphenyldnine 8iith atisd®0§jerien cermpiisimg

nol ded on E I jection Ml der at 240C (cycle tinme: 35.8 s;
i njection 2%)ee : °°§E|pﬁ§r§“g&nﬁn‘%ld tenperature: 60C) to give natural ABS
pl agues of Whelddlerotddembutyliphedslarminegg mm The initial color of these ABS
pl aques was, red, then, t | agues were exposed to ac- cel erated
weat hering ?WJ&@EPH@PQ@%C{?SW&W?@B\S C 65 for 1000 hours under the
foll owi ng conditi ansktehrachddipiienytaning> W nR2 at 340nm Borosilicate inner
and outer filter; Biatﬂg .geneg lTye erature: 63C, no dark phase; 60% rel ative
hunidity and dry cyl%® & TAHAIPhSRMADBE. | owness index (Y1) is deternined
according to DI N 632 4 bovsYeért-batyldeher@anine; | ittl e discolo- ration, high Yl
val ues high discol ?rati on of the sanples. The | ess discoloration, the nore
effective the <t &R theamPorRgs PEUGIF Ry e sunmari zed in Table 2. Table 2:
Exanpl e Stabilizer j)Yel-fepviiRas-tdrd6otyldidRénylamin®0 2ba) 0. 030 % conpound
(101)6) 50.6 2cb) )0 030 % conpound (%02)y 49.6

iy 0,0'-, m,m’- or p,p’-di-tert-octyldiphenylamine,

iii) 2,4-di-tert-butyl-4’-tert-octyldiphenylamine;

e’) 24 % of the compounds of the group
i) 4,4'-di-tert-octyldiphenylamine and

ii) 2,4-di-tert-octyl-4'-tert-butyldiphenylamine.

d) Irganox 1135 (RTM) (Ciba Specialty Chemicals) is a phenolic antioxidant of the formula

AO-1,
(CH,),C. o
HO CHy—CH;—C——0—is0-C,H,, (AO-1)
(CH,),C

e) Compound (101) is a mixture of about 85 parts by weight of the compound of the formu-
la Va and about 15 parts by weight of the compound of the formula Vb.



A difference of 1 unit in the yellowness index (Yl) is consdgiggg?Ml%R%ngons
skilled in the art as clearly relevant. 08 DECEMBER 2006 -26 a) Conparison

exanpl es. b) Exanple according to the invention. c) Irganox 5057 (RTM (G ba
Specialty Chemicals) is a secondary ami ne antioxidant and is a technical

m xture, obtained by reaction of diphenglFani ne with diisobutylene,
conprising a') 3 %of diphenylamne; b') 14 %of 4-tert-butyldi phenyl am ne;
c') 30 % of conpounds of the group i) 4-tert-octyldi phenylamne, ii)

4,4' -di -tert-butyl di phenglamne, iii) 2,4,4'-tris-tert-kytyldi phenyl am ne;
d) 29 %of the c oungs of the group i)
4-tert-butyl ng -t 8 -Q i |
p,p -di-tert-oct@ldip
2,4-di-tert-bytyl -3 :
the group i) 434" - dig e phenyl anmi ne affd i} ,
2,4-di-tert-octyl-4'Jtert-butyldi fHényl amine. d) Irgahox 1135 {RTM (Ciba
Speci al ty Chem ¢fCsy Ci-sCH, phenol i ¢ anti oxi dant oH,GheC fdiHula AO 1. (OH3)3C
OHOCHZ CHZ | II-Oilso-CBH 7 (AO-1) (CH3)3C e) Conpbund (101) is a mixture
of about 85 parts byCHei ght of the conpound of the fdttu- 1a Va and about 15
parts by weight of the conpound of the formula Vb. 08 DECEMBER 2006

GHi,f )
i phenyl am ne; y @' )

(Va) (Vb)
f) Compound (102) according to the instant invention is a compound of the formula I'.

o)
]




-27 00 Vsa HCCHB OHCH3 HBHC C CH3 3 C CH3 3 H3C
HBC - C-CH3 | CH3 CH3 (Va) (Vb) f) Conpound (102) aCC(c):H§I WEM‘%}?}R
instant invention is a conpound of the fornmula I'. 0 Ou OH OCH3 (1)
H3C- G CH3 H3C-C-CH3 CHzZ CHZ C(CH3)3 C(CH3)3 08 DECEMBER 2006 -28 Wat is
clainmed is: 1. A conposition conprising-a3-a thernoplastic pol yner subject
to oxidative, thermal or |ight-induced degradation, and b) at |east a
conmpound of the formulal 0 011 OHO'CQRS R I I R (lI) R3 R4

What is claimed is:

1. A composition comprising
a) a thermoplastic polymer subject to oxidative, thermal or light-induced degradation, and

b) at least a compound of the formula |

0

wherein .

R, and R; are each independently of one another hydrogen or C,-Cgalkyl,
Ks; and R, are Cgalkyl, and

Rs is C4-Cralkyl.

2. A composition according to claim 1, wherein

R, and R; are each independently of one another hydrogen or C;-C,alkyl,
Rs; and R, are Cgalkyl, and

Rs is C4-C,alkyl.

3. A composition according to claim 1, wherein R; and R, are tert-octyl.

4. A composition according to claim 1,
Ry and R; are hydrogen,

Rs and R, are tert-octyl, and

Rs is methyl.

5. A composition according to claim 1, comprising as component (a) a polyolefin, polyether

polyol or polyurethane.

6. A composition according to claim 1, wherein component (b) is present in an amount of

0.0005 to 10 % based on the weight of component (a).



wherein R, and R2 are each independently of one another hy e

C -Coalkyl, R3 and R4 are C3alkyl, and R5 is C, -Cral kyl . Zﬂéiﬁtc&%ﬁ%q%n
according to claiml1l, wherein R, and R2 are each independently of one

anot her hydrogen or C,-Cdalkyl, R3 and R4 are C3alkyl, and R5 is

C -Cdalkyl. 3. A conposition according tgogclaim1l, wherein R3 and R4 are
tert-octyl. 4. A conposition according to claiml1l, R and R2 are hydrogen,
R3 and R4 are tert-octyl, and R5 is nethyl. 5. A conposition according to
claim1l1, conprising as conponent (a) a polyolefin, polyether polyol or

pol yuret hane. 6. A conposition according to claim1, wherein conponent (b)
i's present. iNcapasindccofdind 88 1 OcokRbriéirfdpinefdidaidnt besived ebrhpeiertomyanent
(a). 08 DECEMBER 2006 -29 7. A conposition according to claim1, conprising
in addi ti &n,fupeediivednponents (a) and (b), further additives. 8. A
conposition according to claim?7, conprising as further additives phenolic
antioxidants, light-stabilizers and/or processing stabilizers. 9. A process
for stabi8i A seresitiveraespiding tocclgivl 4, gempEgiag asfurdhar daditives phenaliggntifdants,
l'ight-in-.duced. rﬁ.@%' [ : i ses incorporating therein or

app! yi ng It"‘ﬂg%e c'ﬁ%%’ easljtpqgcecs\g'rﬁgcép?)%@n of the formula | according to claim
1. 10. Use of the conmpounds of the formula | according to claim1l as

ff gﬁ't ! e e{,%g%égeggggﬁtgﬁ‘n%ﬁ&'aCtH%?AqX&Sét?c B98P Lo KLk datRe, HARRIR: Rntin-

duced degradation, which comprises incorporating therein or applying thereto at least a com-

pound of the formula | according to claim 1.

10. Use of the compounds of the formula | according to claim 1 as stabilizers for thermo-

plastic polymers against oxidative, thermal or light-induced degradation.



