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- xyz{e3BPRA®3%2 @BS/ 1-22552 -1  Stabilization of Synthetic Polyners The
present invention relates to conpositions conprising a synthetic polymer

subj ect to oxidative, thermal or |ight-induced degradati on, espe#@ﬁmmmmmmw
pol yol ef i ns, pol yet her pol yol or polyurethane, and as stabilizer ’m
group of conpounds of the benzofuran-2lone type. The use of conpoundsso@fss
t he benzofuran-2-one type as stabilizers for synthetic polyners is known,
for exanple, from WO A-80/01566 or US 5,516,920. The known stabilizers do
not sat iS?ét)(!iziaﬁoHeéﬁ%%tﬂe?lE%%érQe hi gh requirenents which a stabilizer is
requiredto neet, especratry with regard to shelf life, water absorption,
sensitivity to hydrolysis, 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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conpositions conprising a) a synthetic polyner subject to oxidative,

thermal or ,light:induce radat i . n .t he
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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
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b) at least a compound of the formula |

wherein



+-2 R, and RZ are each independently of one another hydrogen or C, -Ceal kyl,
R3 and R4 are each independently of one another C -C 2alkyl, and R5 is
_C -C-alkyl. Alkyl having up to 12 carbon atoms is a branched or unbranched
radi cal, for exanple nethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,
isobutyl, tert-butyl, 2-ethylbutyl, n=Bentyl, isopentyl, 1-nethylpentyl,

1, 3-di net hyl butyl, n-hexyl, 1-nethyl hexyl, n-heptyl, isoheptyl,

1,1,3, 3- tetranethylbutyl (tert-octyl), 1-nethyl heptyl, 3-nethyl heptyl,

n- octyl t e ) - b Lk et t hyl pentyl,
nonyl , decyﬁ gﬁé\ﬁ éy‘% eacb-'&r‘é%?b?%ﬁediélqe Qﬁ&tﬁérggﬁ (fgeﬁgi g:ftéﬁgz preferred
def i ni ti onsREend R. aemehdﬁﬂncﬂapenﬂ@lﬂye)ian@ﬁeqthelﬁ ablkyll ankspeci al | y
C, - C4al kyl )Eg %: g%k‘{yf butyl. Preferably, R3 and R4 are C4-C, 2al kyl)

o

especially e.g. Cealkyl. A preferred definition of RSis
C, -C4al kyl, especially C -C3al kyl, e.g. nethyl. Preferred corrpounds of the
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Preferred compounds of the formula 1 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 C4-Coalkyl, and

Rs is C4-Cgalkyl.

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,

Rs and R, are tert-octyl, and

Rs is methyl.

The synthesis of the compounds of the formula 1 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,



-3 as well as polyners of cycloolefins, for instance of cycl opentene or
nor bor nene, pol yet hyl ene (which optionally can be crosslinked), for exanple
,hi gh density pol yethyl ene (HDPE), high density and high nol ecul ar wei ght

pol yet hyl ene (HDPE-HWY, high density and ultrahi gh nol ecul ar wei ght

pol yet hyl ene (HDPE- UHMA, nedi um denst By 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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b) cata tIC on us t al r.nal | i ns, .ope or
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that mage B%tyepplp{%tiwylene @b§E§’O(HP%ﬁr k’["‘ed’%n?&e QIVF?@éPec@'ﬁ'Hﬁgs ﬁlr@@gbé NAn the
free foqwLDPEYf.i xed on substrates, typically on activated magnesium
chloride, titaniun(ll1) chloride, alumna or silicon oxide. These catal ysts
may be sol uble or insoluble in the polynerisation nmedium The catal ysts can

be used PayoldfipsE S, Wpél?néh%fﬁ%%ﬁn% akeraplified il tHet m@éecmg Ea(ragmpﬁ praje-be
used, ty i cally netal al 1 des, neta

met al dri des,  net al k
al kyl tz%@obfﬁthweﬂaanamaﬂpm#@@) C%ra%a REgRaLPS bb&ﬁfﬁﬁe éﬁ%ﬁ?@ec‘(ﬁ Yqoligs 1 a,
Il a andlf(growﬁ,{gl thetfodshe Periodic Table. The activators may be nodified
conveniently With further ester, ether, anine or silyl ether groups. These

catal yst systens are usually terned Phl||ipS Standard Q| |Indiana, Ziegler
(-Natta), afNZ r4dpsy Pal&)nerlé‘@foﬁl (hGaRIE uﬁcﬁer%ﬁgﬂ%r@ssﬂré gndatl %%ﬁé&teﬁ%@@turef
M xtures of the polyfers nmentioned under , for exanple mxtures o

pol ypropyl ene wi th pol yi sobutyl ene, polypropylene wi th pol yet hyl ene (for
exanpl e Plg) HDREq R EQ/PE@BQP@.SM U&sﬁé Y @aiang)ét tHhdf ﬁaﬁeng chiBRe &He &Or'n}éﬁ‘et fghene

(for exanple LDP xpers nongol efins and diolefins wth

each ot her or OnﬁtmﬁtﬁitQieQFOl{ﬁsdyb Vh) oprer B"” g9fdhe Barndit Cakle.nthesaanginls psvaie
copol yiver s, | haG8lonk @ fEfSinaH cﬁfél wgeafnayh@gau;ﬁ bkEEEINaREEL, alocholbted, Wfths,
thereof with | ow enS|ty pol yet hyl ene , prop ene/ but - I- ené
copol yners, predigys, mnesaﬂwtsfa&ﬁeyleepd{pywr%hatemw e eiherut--o1 oegegrdinated.
copol ymers, etyLenps %ﬁ@%x%&’ﬁﬁx&%ﬁ%he EQYAr&Wf[&E& BH RELHAOE 1GROM BHE' S
ethylene/heptene copoly ne/ octene co ners,
et hyl enel vi nyIacy\catmmgmlwnpbloy!dertsamwnﬂiyl@ﬂwvdeyelumaecmaﬂicoop@iﬂynﬁv@e( e.g.
eLhy! enel nor DLARAR el beLiduie 8 BXLEAR/HAAL BLLASIGARR RIS, THDBAELA®
olefinis genera ed Tn-situ;, propy ene/bu ene co
i sobutyl ene/ i s:aprbemsedcbgdlhe;msm\ees intieypalyrogndation oywlnbhemwetommey pewised,
SUpyl enelal kY Sy e ORI SR LB S KA RG] Bl SRRRTET S
ethyleneIV|nyI ace e coporymers”or ethylenelacrylTc aci
their salts (mﬂ«ytnxenes saisl methls being eietpehtymélgmws Imtllayami/m Iuabhtrermpuene
d a di
B or BB ATy e RS RLA RA Bl S PSR Becaere
menti oned in Dr)silyledver, grbtaps Ghasptatalyst wmwammeﬂmtprme@%dlmpysmndard
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al ternating or(S6&nhdom pol yal kyl ene/ carbon nonoxi de copol ynmers and m xtures
thereof with other polyners, for exanple polyam des. 4. Hydrocarbon resins
(for exanple C5-C9) including hydrogenated nodifications thereof (e.g.
t acki fi e sMixaurds of thieyobsnev$ meatigraddayidene) faretasbler mixturdiooiogadipyspstenearit

copol yne fro st er ost uctu i udj ndi 0
Coaeti o Hebddhibiene) melvProryBTY o PafetyBa (67 aithls BRurE ‘BERpRE S’
pr ef er r adixturéofadidrontitypsd of Polyethelefe #os exammé uDeE/HLSPE)PoI ystyrene,

pol yp- et hyl styrene), poly(a-nethylstyrene). 6. Aronmatic honopol yners and
copol ynmers derived fromvinyl aromatic nmononers including styrene,

a- met hyl st Copsigmend J)f ﬂn@ﬁcﬁ&éfﬁwscefndvmmimst Whh 84¢h otasrp@:cwm bihePviiimibihiaphetene,
al | |soners of eth rene,

v
napht hal '@h&xaraRlg VKW?‘I‘G/ WPM'P‘%\%@H%@%H%@ %&rﬁ?‘@sdef‘%@’r B@?etﬁ%%ﬂd-}ryyr#ér%ndand
copol ymers may have any stereostructure including syndiotactic, isotactic)
hem -isotactic or atactic; where atactic polyners are preferred.
St er eobl ock polyners are also included. 6a. Copol yners including
af orenenti oned vinyl aromatic nononers and conononers sel ected from
et hyl ene, propyl ene, dienes, nitrites, acids, malefic anhydrides,
nalelnldes V|nyI -5 acetate and V|nyI chloride or acrylic derivatives
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-l ene/ styr.ene. 6b. Hydrogenated aromatic pol yners derived from hydrogenati on
of polyners ment i oned under 6.), especially including

_pol ycycl ohexyl et hyl ene (PCHE) prepared by hydrogenating atactic

pol ystyrene, often referred to as pol yvi nyl cycl ohexane (PVCH). 6c.

Hydr ogenat ed aromati c pol ymers derived4from hydrogenati on of polyners
nment i oned under 6a.). Honopol yners and copol yners may have any
stereostructure including syndiotactic, isotac tic, hem -isotactic or

atacti c; et hiith RA UERSS SifetBfiaTe (i), BranRniRek gl e
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styrene mpyéen@ésqbyty&npr ecrr@jymeﬁs, ethrape/bulst-gre gepreymers) ghrtensihenene sega-ene
on poly I AVA t yrene
and acy onas ShfeRy e eplorBBbrRrY, EIRIAEIEPDY i“&%h*"zm%"% YRR Rorehs
acryl on|oppolvr@eancEtlmnewmymchaexameac@Qbmm,l pihiteag/cesieglefit goraiymensd(enl ef i ¢
anhydr i d de or
mal ei m %e @%epory(%H%%d!'%ﬂgoci't %t?@ﬁge/gmdé f%%f%@l)%ﬂgle% %g%‘{rﬁ’ﬁe{ b%f'@gggﬁ% yrene
and al kybtedom-wlﬂatpwytnneftmrtduha&neﬁoabl&mem lq@bmybuemdpmm copblymersy ethywne/w-

acrylonitrl n_et Ien n
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t her eof |sted under pb @ qgﬁ é e co ner
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EOl ymer &aambnaajumldpehtbdi’etap roe relehyhdaieanorbamede L zmlmbgﬁﬁures fof @Ecmabmlymm

rom nat ed copo ene-.i soprene, ( hal obut er
b or | Al BT Snelier G e RRATeRTS BRI o ot s51 SKmle B EORAnEf g
ch: or i naér&?piﬁbfwhea@mmrs erPErBWrenavmyr @cdtmmopamereqavAymPE/etﬁﬂml ally
pol ymers of. ha n- cont r exa Vi
Gl o' A I SHpPNEERR (o LI EYA TYRRTERA a6 USSR v Ry i
fl uori deylens/caioh méndxRRAIpBEferd Bed aitures aiierast thmheﬂﬂidlﬂ'her@efd( ieRahprene
chl ori de, |qyl chl oride/vinyl acetate or vinylidene chloride/vinyl acetate
copolyné?%y ©%po| yners derived froma, ~i -unsaturated aci ds and derivatives

thereof such as polyacry |ates and pol ynethacryl ates; pol ynet hyl
met hacryl ates, poal yacryl am des and poI%Wﬁr ylonitriles, inpact-nodified with

butyl act ythfP@camn 1esihs| {areample Crrbo Hﬁ@ﬂshmﬁqﬁewgdnaﬁmw@f) hE'e® each

ot her or(e\y. tdtkMbRS and Abdirds bRPSFaIKPEERING stdrek, exanpl e acrylonitrile/
but adi ene copol yners, acrylonitrile/alkyl acrylate copolyners,

acrylonitrilel/al koxyal kyl acrylate or acrylonitrile/vinyl halide copol yners

or acryl @&hsﬁwrﬁérs%mﬁbpaﬁhbéqro\% ah ehhuhathRBQnY @fe%&smause indidiginG @l ndigr S
derived fromunsaturated al cohols and am'nes or the acyl derivatrves or ace

tals t hdPeis isofasiic.iemipsatagisi o atagfic: wh%mct'cmwrwre pretarede Stasetjeskny |

st ear at epol\RRdrY Wd'lko p@%ggt e) polyvinyl maleate, polyvinyl butyral,
pol yal Iyl ‘phthal ate or polyallyl nmelamne; as well as their copolynmers with

olefins nentioned in 1 ) above.
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, viny!



-12. Honopol yners and copol yners of cyclic ethers such as pol yal kyl ene

gl ycol s, polyethy | ene oxide, polypropyl ene oxide or copolyners thereof
~with 'bisglycidyl ethers. 13. Polyacetals such as pol yoxynet hyl ene and those
pol yoxynet hyl enes whi ch contain ethylene oxide as a conmononer; polyacetals
nodi fied with thernopl astic pol yuret habes, acrylates or MBS. 14.

Pol yphenyl ene oxi des and sul fi des, and m xtures of pol yphenyl ene oxi des

Wi th styrene pol yners or polyanides 15. Polyurethanes derived from

hydr oxy 5&?{9’% %S/Pcrﬂ&}u&’ hat%mlc dBﬁva)ﬁ?éé gidm urQQ )@?ﬁﬁe 8{9/ \A&Qf‘b one

hand an or ~ar onw I'socyana es on
precur stHdsentehestymrfe/acrylomtnlé,&ty@oblp&wie@es irdenholyoeed) yatyrejmnqermmedcrpmm

Cort eop SR USRaRIN pEn RS SRR RRa ch RN BAER B o iniefE finge "6
6/ 10, 6diAde, f‘s/cylé';e/aﬂdrﬁlonlﬂn’«lﬂa!/rfh%thylp2dr:]r3ella’gaI :m(tﬁfs op bighcimpdet st2pgthrairsirece copo-

| f d i d: | 1 d
D o iiers RS et AeD st B e R e Eitehe Boikfion AP ehRERESRs aci g
anld vvi2t bylehe/mrehémerbo@ﬁwe&;ar:gi mFZ rﬁﬁolymdtsf ofestlyraei\neasgetg ?ﬁpétﬂene/butadlene/gﬁlé
somht hiE P AR s BBy DR El Y FEP U Eir Sr Pl BB B i s

Wi th polarelsfrems, ol efin copol yners, iononers or chemcally bonded or
grafted elastomers; or with polyethers, e.g. with polyethyl ene glycol,
pol ypropyl ene gl ycol or polytetranethyl ene glycol; as well as pol yam des or

copol ya%bdeﬁ)&dfﬁﬁjénfate@dar‘biﬁdﬁc RIS déﬁfad ﬁ'éhil r@@kdg@ﬁamﬁofcmﬁﬂ&%erﬁeﬂhernwg

pr ocessi ng am de syst'ens) yur ea yi m des,
pol yani 48demg. ae@pegausymch@mgnpeiscyc\@!awé@méw%%E)peneyﬂsf@aw BYdregenating

pol ybe”é’td&l&’ﬁél%tﬁ%ne IShenRrelerRatehs pew.hyf@@uofh@%neokwwmoxyl i c acids and
di ol s and/ or ffom hydroxycarboxylic acids or the corréspondi ng | actones,

for exanpl e pol yethylene terephthal ate, pol ybutyl ene terephthal ate)

pol y-1, gdi m@rwénglwgﬂoﬁﬁ%%%é?é @eméaﬁ#r@thaydmyeuadndwbﬁﬁ@yrﬁamhemo%a

( PAN) and pol yhydr oxybenzoates, as well as bl'ock copol yether esters derived
from hyd#ne&ifek er mi nat ed pol yet hers; and al so polyesters nodified with

pol ycarbonates or MBS. 19. Pol ycar bonat es and pol yester carbonates. 20.

Pol yket ones. 21. Pol ysul fones) pol yether sul fones and pol yet her ket ones.
22. Cr ommqmbrmep@avyd\#eo@lms ey have any bigtaeptiveiurgringluding ayndiciariic siaetac-

Feci ns, e Rl R i alelle B0 e SR SRR Rt SR ™

Dryi ng @t&d)lmitndedryl ng aI kyd resins.

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 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



- g_ 24. Unsaturated polyester resins derived from copol yesters of saturated
and unsaturated dicarboxylic acids with pol yhydric al cohols and vinyl
_conpounds as crosslinking agents, and al so hal ogen-cont ai ni ng nodi fications
thereof of low flammability. 25. Crosslinkable acrylic resins derived from
substituted acrylates, for exanple epefy acry |ates) urethane acryl ates or
pol yester acrylates. 26. Al kyd resins, polyester resins and acrylate resins
crosslinked with nmelam ne resins) urea resins, isocyanates, isocyanurates,
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(pol ybl excetgnjg orfvinyligerengierideRiryPiidtatbabyalymers/ EPDM or ABS, PVC/ EVA PVC/ ABS,
PVC/ MBS, PC/ ABS, PBTP/ ABS, PC/ ASA, PC/ PBT, PVC CPE, PVC acryl ates,
POM t her mopl astic PUR, PC/thernoplastic PUR, POM acryl ate, POM MBS,

PPQ HI PS, PHENEA &rﬁe@%nﬁ@ﬁmum&rraed RAIdSRING, ddrifatiigs thaP@chR:ﬁTédﬁQcABS or
PBT/ PET/ PC. The thetic &5 ct)t ected are prefera )}/

{ her mopllEies A0 AN IgteRo UMY el BeBiaTHS PopepiamiBrs BoH ponkcRion-

pol yurettha@%pa¢tnnmﬁédw|m it |ry@}w@§ hyl ene and poI ypropyl ene or copol yners
t hereof with nmono- and di ol e¥| ns. The conpounds of the fornmula I are

| i kew se used for pol yurethane production, especially for preparing

f1exibl elOPQi%i&y%é?é‘B?thfeQﬁ&?omérQ rﬁé?ménéd)uﬁcextg) Wi cBEY Bthef BNNBS bthbPssand t he
products produced therefromare effectively protected agai nst degradati on.
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pol yet hé@nltﬂtﬁ/9tkylsmetha¢rweterﬁbu¢a¢1g1m HPIfRe8r to t he foam ng in relative high
concentrations (up to 1.5 % by wei ght based on the polyether polyol). In
the presence of this hi ?h anount of phosphates the for rreddﬁ} | yur et hane
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‘It is of course possible to enploy m xtures of the above conpounds
containing at |east two isocyanate-reactive hydrogen atons, in particular
with a nol ecul ar weight of 400 - 10 000. Suitabl e polyisocyanates are

ali phatic, cycloaliphatic, araliphatic, aromatic and heterocyclic
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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.
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--13 (3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-tri azine,
1,3,5-tris(3,5-di-tert-butyl -4-hydroxyphenyl propi onyl ) - hexahydro-1, 3,5-tria
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WV absorbers and licLht stabilizers 2. 1.

2' - H~dr oxyphenYl ) benzotri azol es, for exanple
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2 ggﬂg f@mﬁlaﬂ pmﬁaﬁéql@%c@ltlgag@%@ga"ynﬂ% thermal stress as occurs during the pro-

a- car borgisbiny Yof BhdibprRxtics. TRa®BIPo@itd of the formula | are therefore outstandingly sui-
N-([1-car borret hoxy- ( 3-cyanovi nyl )-2-nmet hyl i ndoline. 2.5. N ckel conpounds,

for exartpPle fon yseds ipprasess elablzers, 2' -t hi obi s[ 4- (1, 1, 3, 3-t et r amet hyl
butyl ) phenol ], such as the 1:1 or 1:2 conplex, with or w thout additional
| i gands such as n butyl am ne, triethanol am ne

N Gyl ofiERe SQTRAURSR OF M feemulai e IPrelpiBbinAdEea P thepwiisiohmeste besiatis of

the monqaleayr{ aﬁ’%Fn%ﬁﬁt ofSrdin 010085 MBI YA, iPpar@EdX fr&a b0 t9f2 %, for example from
4- hyd rﬁgén @% di -tertbutyl benzyl phosp honi ¢ acid, nickel conpl exes of

ket oxi %, bpsed ey teoxgight- q%ﬂlerﬁmnmeéﬁpplumaémwawzeﬁle ni ckel
conpl exes of 1-phenyl-4-1auroyl-5-hydroxypyrazole, wth or wthout
additional ligands. 2.6. Sterically hindered am nes, for exanple
bis(2, 2,6, 6-tetranethyl -4-pi peridyl)sebacat e,

bis(2,2,6, 6-tetramnet hyl -4-pi peridyl)succinate,

bis(1, 2, 2,6, 6-pent anet hyl -4-pi peri dyl)sebacate,

bi s(1-octyl oxy-2, 2, 6, 6-tetranet hyl - 4-pi peri dyl ) sebacat e,

bis(1, 2, 2,6, 6-pent anet hyl - 4- pi peridyl)

n-butyl 3 5 d|-tert butyl - 4- hydroxybenzylnalonate the condensat e of

"~ N NS N 2 s g

2.
2-(
2- (
2- (
2- (5
2-(2
2- (
2- (3
2- (3
2-(
2- (3
2- (



-thyl -1, 3,8-triazaspiro[ 4. 5] decane- 2, 4-di one,

3-dodecyl -1- (2, 2, 6, 6-tetranet hyl -4-pi peridyl)pyrrolidine-2,5-dione,
~3-dodecyl -1-(1, 2, 2, 6, 6- pent anet hyl - 4- pi peri dyl ) pyrrolidi ne-2, 5-di one, a

m xture of 4-hexadecyl oxy- and 4-stearyl oxy-2, 2, 6, 6-tetranet hyl pi peri di ne,
a condensat e of -11-

N, N -bis(2, 2,6, 6-tetranet hyl -4-pi peridyl)hexanet hyl enedi am ne and

4- cycl ohexyl am no- 2, 6di chl oro-1, 3,5-tri azi ne, a condensate of

1, 2- bi s( " ' (el S
wel | ao 1 BNEP Y AROSRRILERREDS 1R e Corfpdsiloha o elomisg rfer ebdenir

[ 136504-z865 (@Pylitives) sucidas) Sertexaoiplel e flalowingdi ani ne and

2,4,6-trichloro-1, 3,5-triazine as well as N, N-di butyl am ne and

4-butyl am no- 2, 2, 6, 6-tetranet hyl pi peri dine (CAS Reg. No. [192268-64-7]);
N- (2, 2, 6. éntietidantget hyl - 4- pi peri dyl ) - n-dodecyl succi ni ni de,

N-(1, 2, 2,6, 6pentanethy| 4- pi peridyl)-n-dodecyl succi ni m de,

2- undecyl ,9,9-tetranet hyl - 1- oxa- 3, 8-di aza- 4- oxo- spi ro[ 4, 5] decane, a
reacti OMNM&MQ@O_ for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
7,7,9,9- hd 5% P (PR fda%- LES- 4. 2gane
b 3 O b o 2 RHA RIS brdioh F8 e R4 BUSRRERS:, £ 8:PheleE

1, 1- bi s(tf;Ris@b@ylpherent 2 sedityelopépiypbemethyimhenolard@amie)ryRy¢ldhengt)facsegiptetmy- ) et h
NN - bi P1PBPmyA6-RoRfadBpAametiPRenc: PftriRysionexyPRendl pG dak b Te i ani

ne, a dicﬁ@hﬁthytpheﬂolﬂﬁéd’ymh)éﬁ@lb w:hdhrwmh@miar bagriotetirt the side chains, for example

1,2,2,6, enta roxy, erld .
pol y{ et GRERUBYE-raEeiganoh 2 Ut SRE M et SUPDERA) P os e

r eact i ormehpdestadsd-1Rbréndt, auddnamhm(m chetritideet 191 cemol amEmixtdres there-
2,2,6, 6-tetranet hyl - 4-am nopi peri di ne or

1,2, 2, 6‘% pent anet hyl - 4- am nopi peri dine. 2.7. Oxam des, for exanple

4, 4 dloctyloxyoxanilide 2,2' -di et hoxyoxanilide) 2,2 dioctyloxy

5 S oo A AR Tas, e SRS St B PP Pk

et hox ythrretriyl-6lndthiyipReroft Baxadttylinieneang-6c-dthyipheriolr 2,6%i-dbdecylthiomethyl-4-
ethoxy-2'-ethyl -5,4"-di-tart-butoxanilide, mxtures of o- and

met hox3A"n M‘E %ﬁtltuted oxani | i des and nixtures of o- and

et hoxy- dlsubstltuted oxanilides. 2.8. 2-

6-tr ] $s 40{ rqxa@p]@ez 6-di-tert-butyl-4-methoxy-
2- hyobrfehw @wtwh%(mmo/dandhew;a §|(t3rt4mWIHWEd@a|rﬂh@n2,|6)d|yihe31y54-bblaa54 ne,

b7 SRl 2 B spinb Rt ot b AT dsaRp oo e S8 8K PUy | ne)

2- hyokypwydban}sbwyafsemyér)-bétym hy@rbﬂyﬁﬁbhw plearete,) -bis(3,55dittér-Batylg-hy-
2- hydr o qoqﬁg%loxyphenyl) 4,6-bis(2,4 dlnethylphenyl)l 3, 5-triazine,
2- hyd? '8%%”ﬁn¥}? 61 oxyphenyl ) - 4, 6- bi s( 2, 4- di met hyl phenyl )-1. 3, 5-tri azi n

(

2-
2-
2-
p-
p-
2
2, 4,
2- (
2(2
2,4
2- (
2- (
2-(
e,

2[ 2-
3, 5-
2-
1,3
2-[
di
2-
2-
2-
2,
2-
2

hydr oxy-4- ( 2- hydr ox but yl ox 0X hen di met h I -1,
t?’ll alzﬂﬂygocéghero for ){axample ()x/-toco\bllgl)ero'o X)cgphergl y-tocophero? 52 focopherol )

hydrm&mnésﬁgﬂay@m@*m1Q)octyloxypropyloxy)phenyl] 4, 6-bis(2,4- dlnethyl)
5-triazine,

2
h(dodecyloxy/trldecyloxy 2- hydr oxypr opoxy) - 2- hydr oxyphenyl ] - 4, 6- bi s( 2, 4-
' m;t hyl phep Ji)o )ethers, for example 2, 2’-th|ob|sﬁ6 ter;lt-bgtyg) -4- mezth)gpraenol)

- hy rox% y pr opox P nmet hyl
pheng:Rythipb g 45o§tylpa§nql,)e 4 4’-th|ob|s(6-tert butyl -3-me hylphenol), 4,4'-thiobis(6-tert-butyl-

2- hy ds eaginylsHesly) @lyﬂ'l%%@'b'dﬂsgb Q‘nﬂﬁﬁ’éﬁﬁl 1,£20R(2 6-aRFdtRR-4-hydroxyphenyl)-
2- hydrolgd4 nethoxypheny 6- di phenyl - 5 5-1ri azi ne,

8
E
4, 6- t rdigpiideyy dr oxy- 4- ( 3- butoxy 2- hydroxypropoxy)phenyl] 1,3,5-triazine,
(
{

1

2- hydr oxyphenyl ) - 4- (4- net hoxyphenyl ) - 6- phenyl 1, 3, 5-tri azi ne,

et iAo, o tiarale 3 2 st llensORTTRb ey TP A2
N N g: g gg&!egéﬁ%‘aﬁﬁﬁ@%:éﬁgﬂl%now 2,%a-HeﬁWIe‘?\\éb|sﬂyrqét%f-é‘-?a-methylcyclohexyl)-
N, N

, N -bis(3,5-di-tart-butyl -4-hydroxyphenyl propi onyl ) hydr azi ne,
3-salicyloylam no-1, 2,4-triazole, bis(benzylidene)oxalyl dihydrazide,
oxani l i de, isophthal oyl dihydrazi de, sebacoyl bisphenyl hydrazi de,

N, N - di acetyl adi poyl di hydrazide, N, N -bis(salicyloyl)oxalyl dihydrazide,
N, N - bi s(salicyl oyl)thiopropionyl dihydrazide. 4. Phosphites and
phosphoni t es, for exanple trlphenyl phosphite, di phenyl al kyl phosphites,

-,



benzi m dazol e, zinc dibutyl dithiocarbamate, dioctadecyl disulfide,
pentaerythritol tetrakis(~3 dodecyl nercapto) propi onate. 9. Poyam de
stabilisers, for exanple copper salts in conbination with iodides and/or
phosphorus conmpounds and salts of dival ent manganese. 10. Basic
co-stabilisers, for exanple nel am ne, - pdFyvi nyl pyrrol i done, dicyandi am de,
triallyl cyanurate, urea derivatives, hydrazi ne derivatives, am nes,

pol yam des, pol yurethanes, alkali nmetal salts and al kaline earth netal

sal ts Ofohafer 4 sty Aehetie(alib RACRIMORIRNUI St 281 BbfyicTbAGSIGRLA o

magnesi nesi um st ear at’e | um i ci Hol eat & st um
pal m t atresthgphéneln 2, 3ymetudensblsid, Gditesi-butylpkensir 8Raetbylidsnabis(4,a-di-teNekyat | ng

uch 2t TP AR HRylRARSER G AR AT BN, 22 bR GHRaER G BE-

sul f at eszybid-ngnyiphendly| 2,2 ahdthylemebisier d, h—diraétthenzyt)gﬁnmrMphen@purﬁ&’ méthgh as

ator t - deRE AR blaeREndl, o b e By Theietg T Afa moiBinendba: Liists

? ucci natt@n@ntysmhwm %Qﬁ?lpher@ﬂb&‘tﬁﬁé | Z,6-DRP sy l-StethyPS-hi@rok@beb PPy Mer s
I ononer s

1, 3:2, 4- rB%tg lgﬁgqg? ﬁl r%tf E{;rtser L8 —ﬂg‘@(ﬁ@xg3rrﬂptp¥lphenyl)butane 1,1-bis(5-tert-butyl-4-
1,3:2,4- (d?( ﬁﬂ%thth;doUd@wéﬁ@btbb&@he aémylene lycol  bis[3,3-bis(3-tert-

1,3:2,4- ben | i dene) sorbito and reinforcin ent for
exanpl e t&‘éé 140 ’@:‘EYPBB’P\\Q)E&W@?]I' i caﬁ"ﬂ@ te@LH‘é’EE W‘HPé\éslanﬂé)g §I"B'§L‘JM')6’%YC|8§%%T os,
talc, kafitnd), H’@[@-@G té}@-butvﬂ? Sh\yblifo& %’ nﬁ&iyﬂ:len@}{)' 61% l&ﬂﬁ ﬁﬁﬂﬂ@?ﬁh@ﬁﬁ}ter@@ﬁth&mn

bl ack, qraphlte t her "natural products,
[

synt het i 1816f i Bris-(8.5: dfbeﬂl%‘ 2. @drﬁ@fypaﬁai‘)PP‘\?@é %Tb Sé&érﬁﬂeé‘ %\F"‘éﬂ hydregipge-

| ubri canfyfpropanb,si f is-pis- (Bltgﬁ%OfyM h&&%seyaugwtr@%bhyw% doegb@n¥rtaptobutane,
fl ow cont roI @%g({igteg opti cal br%gmt eners, flanmeproofing agents, antistatic

agents ah#opr M‘? hygroxy EW@PQW@EtaQﬁd i ndol'i nones, for exanple
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;
3Q-, IN-_am snayl1compeunds, for example 3,5,3',5-tetra-tert-butyl-4,4'-dihydroxydi-

3-[4- (2- @&ﬁwémh%&m@a hro‘iyz;sium{e@rmbewlwe%?mww #id8Y8-4-hydroxy-

5,7-di-tert-butyl-3-[4-(2-stearoyl oxyet hoxy %enzofuran-z-one
313 “bi SGdria bRy paRsoReR e, HSBGXHP RO HHPIRSBRUBN TN Bs(bne)
5, 7-di 'tt@ﬁtbuﬁlllbmyd%xgl%@Blﬁ%m&@%ﬂtﬁ%@@ﬁﬂiﬁ@rﬂez 0Big¢3,5-di-tert-butyl-4- hydroxy-

3- (4-acet ox di net h di -t ent - but yl benzof ur an- 2-on

3-(3, 5- d?%t"PﬁH“Ld@ EP%}"tﬁyg QkVHW)hVQTWWMVWCM%PP%ZOfur an- 2 one,

3- (3, 4-di met hyl phenyl ) -5, 7-di -tert-butyl benzof uran- 2- one,

3-(2, 3-di rret hyI phenyl -5, 7-di -tert-butyl benzof uran-2-one. The costabilizers
are addehl$ oxyhenzyated malonatesnfpnexameleofioptagecyl-g,21t83. 5rdittertPul -2Vt he

total W@Wbeﬂim}rﬁ@oﬁa\{é‘t fb‘?—bbﬁd@é&)l ﬂ(ﬁfteri 9ut@ﬁ4-ﬁ§/cﬁrl§w S-ﬁ%i'hylfénﬁfllﬁﬁéls%téurdlher

additives are enolic anti oxi f-stabil’izers ‘and p H{)rocessm
at ]

L abi | | 7dadecImeeEBIaety B bR ddam bk e WeoxRs Y Taonatar PSH-dr S-te
pol yur et fizResy |aﬁ§9@ﬁeb%?@blacb.§@ts G AMR A AAE RY RS NRaIBRb OXI dant s of the

secondary am ne amnic antioxidants, item 1.19) and/or phosphites or
phosphonites (item4). O special interest is a stabilizer mxture

CO”D” Si 119, WrdHRRXh bk oM @urfdéo?d?oé@n@e 33 5—ﬂi§(§51€| t‘éft b-l]%kPJﬁwa}oxyJ

r ganox See footnote c e en 2] ound of
R A DU WA 0 DA YN 2 R N
R5 s mefOmbnldrRPatis(GldhientRf aqga@seﬁzg%mahe end of Table 2].

Preferably the ratio by weight of Irga I rganox 5057 : conpound
(102) is for exanple 100 : 1 : 0.01 to 1 : : 10. A mxture of 10 : 3 : 1
will be ¥ [

Cher oal P Rl 361 o ?g‘iﬁé@%m*c%‘ FER AR A

| r ganox arltm ﬂF@l’MrlaZw f o R-nelylenetgapia-4 HHas(@,5ctidert-ayt ‘éthFOXMarnyaﬁ)ob&%tﬂf RTM
b 2, 4- | f th
For i a T2iep ScHdcaBER R ESAME kN pPRISERESY). B98P AN E B! e

-21 (8,5-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-



-i's methyl [conmpound (102), see footnote f) at the end of Table 2]. The
rati o by weight of Ir ganox 1135 : Irgafos 68 : conmpound (102) is for
.exanple 100 : 1 : 0.01to 1 : 1 : 10. A stabilizer mxture of 7 : 1 : 1
wi Il be comercially available as Irgastab PUR 68 [RTM Ci ba Spe C|alty
Chem cals Inc.] The fillers and rei nfoifi:rng agents (item12 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 overalsly g euhgl &ﬁ¥ar8£yfaehw&hﬂeh{slssmaz.hs stﬁ%tthg(@% leQr? bmylh%;argaynd

relnforC|n agent , _for exanple

especi amhymdpr@monylhhewwr@ﬂ aé- taaZIMgnéQ wﬁsﬁ%/awd&yplebexyérﬁ@ydmrtzw)lsme
polyoleﬂg?ﬁJég concen trations, for exanple, of from0.01 to 60 % based on
t he over wei ght of the polyoleflns to be stabilized. Carbon bl ack as
filler is added to the polyolefins in concentrations, judiciously, of from

0.01 to {5 1%85?9 I ohdiEs %?re%ﬂtngléeblgm 5 sldiferRBlityR d%g%dre)gybteﬁ eﬁﬁ"nos ho- i ns

stabiliZé rel nforcing gents are
in concemtte, adigtbyl 3, S-pidertdiutirgtydraxybenzyiphosahenete, 2pctrdeads edli-tart- blmﬁ bher al |

wei ght t r I ons
conprise |)h/gsd%h¥g¢1ﬁng{%o Odéél’(g%ﬁcilp%érgﬁgylﬁw o?él}gt%“eﬁ&g{% ?‘? [\D/es agﬁé\}\%l |,
especi althg caibikenl saliof twer mbnastih estendt 3 5-off-ten-prd-ifyaraxybenzgytphosgroniceacichpl e
cal cium stearate. As a conventional stabilizer conbination for processing
synthetic polyners, for exanple polyolefins, to form correspondi ng

noul di ngis12.t Asylantindpheadls omroéxammmémyldrm(ybntanchﬂedéﬂvdwyd’newambdmrmw>N
anti oxi 3@@&@%@8&5 1%&% %%S%%faqgate or phosphonite is recommended.

Dependi ng’ on e and process, however, many polyolefin
processors are forced to operate processes in the hlgh tenperature reglon
f ounds

bidfte Jieid Wiin AR 4P BB Blarieb
in part |a:t¢dmrs eny. tha nﬁamﬂm aétuasrml rma@enmmmq@ﬂadewhmtv 6-abxariiof |1a$-s and

| di df [ d
T nes adienenafel etriene akd0 S Shpahdlin Totnat Sutal hiddiemene o Bi-c o
][a(ﬁ re]ru ?gdem; ;dl}{[cbl?vmethylgn@(gly&ol Amﬁdr@ythmgv\a/tgf(ag@rogfeggm&gey&ml | adsl, M’Ebust(_hrﬁl .
| onts T trakBuyibtarnte; ARt dBedl Blulghentfdscanot, AiBetRBrane AR ORIV ve
to convq:nbpamaah hytairhethel 1-phodphaess, 7-Tuxabicyso[g 22]edtarie. | ow concentrati on of

t he conpounds of the formula 1 allows a reduction in the overall
concentration of stabilizer by about a third in polyolefins, for exanple,

whi ch si 11y4 .t Bétereus| AL (5-RPEIRBAL hyifo g Pmehybhathprdpisiic acid with mono- or poly-
hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanedi-

ol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(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-dimethylethyi]-2,4,8,10-tetraoxaspiro[5.5]-
undecane.

1.15. Esters of B-(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, neopenty! 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.



| ncorporation of the conpounds of the formula | and, if desired, further
additives into the synthetic polyners is carried out by known nethods, for
exanpl e before or during noulding or else by applying the dissolved or

~ di spersed conpounds to the synthetic polyner, if appropriate with
subsequent sl ow evaporation of the solvént. The conpounds of the formula I
can al so be added to the synthetic polyners to be stabilized in the form of
a masterbatch containing them for exanple, in a concentration of 2.5 to
25% by wei ght. The conpounds of the fornula I can al so be added before or
during polymerisation or before crosslinking. The compounds of the formla

[, wit h|1o‘r6 \(/jEsltéreuif smdtﬂearbwm_@mmbmm dr rpojyhyérid alcon or
Co e sl 19 TREmaB, &1fHael oL obidheht ebREEL R e e,

addibt: v ashyleranglgba 01 2eproparseyitd mdpentyhglys%lnthmletbylpmé wiveol, tdiethylérse figcdle

t t

convent Anyiehe aheRl aridhanthtibh GrabiFe et andad; SENA RS ates, can
be B plr awﬂdé ozgvg‘ndnmdemrtdn 3 Irr&mnmﬁécamolemmru;ﬂhdxgeeMI ymmthylhlp;opaﬁet@hpe

t il A t i t t t t

;o?ylmelriz %t y'&a![ rg’?@%’asg r7a%'8f'( '@3l°§¢]??T°§W§ﬁt agggulsval !togelong pgssi bl e to

carry out spraying using, for exarrpl e, the steamused for deactivation.
I I

the case of o ShaBSiohi n?c}/wgt E\[N%‘ﬁﬁg&ﬁ@ﬂ?got her

advant ageet <; 5
addi ti VQﬁ@tylhynﬁiﬂfxwhé]ﬁ'lpraﬂl@w%bﬁrhéthyﬂelﬁ?écﬁé?h|Hé zeNiNl ﬂsga-al-téﬁ;bu%a -HyBroxy-
enpl oyed i'n a 'wi dée vari et flbres

t apes, rﬁmnwpf@'%wﬁmhwem@aw pNMDISé%S &'f te&'sb%yir‘ﬂd@fdéowahewépa@mw )hy-

mat er i al drazi§s Pag Neblsyo- m‘ﬁ@él-té%htyﬂﬂ—‘ﬁyd@Qi\ﬁ%hyljﬁoﬂénm&féﬂ%?oxamrdg3 (Nae-
polyoleflns stablllzedlntlswaycan w se be enployed in a wd

vari ety @ (?)ﬁ-thSUP@‘QﬁS’eQM Wnirgyabs t hi ck- | ayer pol yol efi n noul di ngs whi ch are
inlong-termcontact with extractive nedia, such as, for exanple, pipes for
|l iquids or gases, filnms, fibres, geonenbranes, tapes, profiles or tanks.

The pr efbi8.cAscomicacid fftamingG) yol ef i n noul di ngs have a | ayer thi ckness of
froml1l to 50 mm in particular from1l to 30 mm for exanple from2 to 10
mm As al ready nentioned, thernoplastic polyners are protected with

par t i cul hi9.Anisieantjexidants.dat exampian N ¢i-isepwpympbanyleaediamine NN, rcé sg@hvext

to the o Z'téf’ﬁé@'émd% ihe/IN ! t9£ tJ‘&i g/g -Bﬁe R ehiafriny, & N-5s1 e ;/féocess
stabiliz t stabili'zér) or t se t e conp ounds o) ormul a
| are advaml@gewu@rqheawea@mmmehél l%ytm Hnén ylmntxlhewhgmylwedtamm, I&Mﬂwg its
rocessi OV ol Xeibhfeel

Fubrl can('?gqegg 'ﬁ%&f&"‘? ﬁ né SNZ(EE$B%I%§IP{JH%EI|§GCI a igfanst{s\‘ﬁIl ra a %I for

exanpl e FP'T%‘M'@DB@G'M@EI hbsonrn@ylﬁb@hem&prm@nﬂ@@e%amow (1 8rdimetirbutyl) d‘éﬂ?hﬁe
taken fr P?‘ dds%arhfnét NO9- reéthﬂnaﬁwghep@amw?hé na@hmﬁé N-gorle ?@rm cant s

and hydrau I'n guestion are e, on mneral oils or
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methylphenol, 2,4'-diaminodiphenylmethane, 4,4'-diaminodiphenyimethane, N,N,N’,N'-tetra-
methyl-4,4’-diaminodiphenyimethane, 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-



.oxidative, thermal or light-induced degradati on, which conprises

I ncorporating therein or applying thereto at.l|least a conpound of the
formula I. A preferred enbodi nent of the present invention is therefore the
use of the conmpounds of the fornula | as stabilizers, especially in-process
stabilizer (thermal stabilizer), for syhthetic polyners) especially

t hernopl asti c pol yners) agai nst oxidative, thermal or |ight-induced de
gradat i on. -24 The exanples which followillustrate the invention in nore
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be noted that this effect is only visible on large foamng scale (for
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scal e.  TH&)daRSdHylethyl22h§dteRRheRRTs cAlofdbhotdazoled bIoe3lert-butyl-2'-hydroxy-5'-(2-
methoxycarbonylethyl)phenyl)-5-chlorobenzotriazole, 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-butyl-
2'-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazole-2-ylphenol]; the transesterification product of 2-[3-tert-bu-
tyl-5"-(2-methoxycarbonylethyl)-2™-hydroxyphenyl]-2H-benzotriazole with polyethylene glycol

300; [R—CHECHZ—COO—CHZCHZ—]; , where R = 3'-tert-butyl-4™-hydroxy-5-2H-benzotri-

azol-2-ylphenyl,  2-[2-hydroxy-3'-(a,0-dimethylbenzyl)-5'-(1,1,3,3-tetramethylbutyl)phenyi]-
benzotriazole; 2-[2-hydroxy-3-(1,1,3,3-tetramethylbutyl)-5'-(a,a-dimethylbenzyl)phenyl]lben-

zotriazole.

2.2. 2-Hvdroxybenzophenones, 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, octyiphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben-
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out 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-piperidyl)sebacate,
bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate,  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-piperidyh)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-pentamethyipiperidyl)-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-



a) Conparison exanples. b) Exanple according to the invention. c) |rganox
5057 (RTM (Ci ba Specialty Chemcals) is a secondary am ne anti oxi dant and
_is a‘technical mxture, obtained by reaction of diphenylamne with

di i sobutyl ene, conprising a') 3 % of diphenylamne; b') 14 % of

4-tart-butyl di phenylam ne; c') 30 % of 1€enpounds of the group i)
4-tart-octyl di phenylamne) ii) 4,4'-di-tart-butyl di phenylamne, iii)
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and aboudhidrb-1pB5triazine aeiwgit aoU-luthdarinoiRl66-tefrarhbtbylbiperitiha (CBS Reg. No.
[136504-96-6]); a condensate of 1,6-hexanediamine and 2,4,6-trichloro-1,3,5-triazine as well

as N,N-dibutylamine and 4-butylamino-2,2,6,6-tetramethylpiperidine (CAS Reg. No.
[192268-64-7]); N-(2,2,6,6-tetramethyl-4-piperidyl)-n-dodecyisuccinimide,  N-(1,2,2,6,6-
pentamethyl-4-piperidyl)-n-dodecylsuccinimide, 2-undecyl-7,7,9,9-tetramethyl-1-oxa-3,8-di-
aza-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 and 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-tetrame-
thyl-4-piperidyl}hexamethylenediamine, a diester of 4-methoxymethylenemalonic acid with
1,2,2,6,6-pentamethyl-4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-

p
2,
t

2
S

piperidyl)]siloxane, a reaction product of maleic acid anhydride-c-olefin copolymer with

2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-aminopiperidine.

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'-ethyloxanilide,
N,N’-bis(3-dimethylaminopropyl)oxamide, 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 o- and p-ethoxy-disubstituted oxanilides.

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-propyi-
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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phenyl)-1,3,5-triazine, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hy-
droxy-4-methoxyphenyl)-4,6-diphenyl-1,3,5-triazine,  2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hy-
droxypropoxy)phenyl]-1,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-
1,3,5-triazine, 2-{2-hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-hydroxypropyloxy]phenyl}-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine.

3. Metal deactivators, for example N,N’-diphenyloxamide, N-salicylal-N'-salicyloyl hydrazine,

N,N'-bis(salicyloy)hydrazine, N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine,
3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl
dihydrazide, sebacoy! bisphenylhydrazide, N,N’-diacetyladipoy! dihydrazide, N,N’-bis(salicyl-
oyl)oxalyl dihydrazide, N,N’-bis(salicyloyl)thiopropionyl dihydrazide.

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenylalkyl phosphites,
phenyldialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos-
phite, distearylpentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl)pentaerythritol diphosphite, bis(2,4-di-
cumylphenyl)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)pentaerythritol diphosphite, tristea-
ryl sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4’-biphenylene diphosphonite, 6-
isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenz[d,gj-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-butyl-12-methyl-dibenz[d,g]-1,3,2-dioxaphosphocin, 2,2’,2”-nitrilo-
[triethyltris(3,3',5,5'-tetra-tert-butyl-1,1’-biphenyl-2,2'-diyl)phosphite], 2-ethylhexyl(3,3',5,5™-te-
tra-tert-butyl-1,1’-biphenyl-2,2’-diyl)phosphite, 5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphosphirane.

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-diatkylhydroxylamine derived from
hydrogenated tallow amine.



-28 What .is clainmed is: 1. A conposition conprising a) a synthetic pol yner

subj ect to oxidative, thermal or |ight-induced degradation, and b) at |east

a conmpound of the formula | O ~5 R~ wherein R, and R2 are each

i ndependent|ly of one anot her hydrogen or C, -Ceal kyl, R3 and R4 are each

i ndependently of one another G -C,2alkyP- and R5 is C -C alkyl. 2. A

conposition according to claim1l, wherein Ry and R2 are each i ndependently

of one anot her hydrogen or Cl-C4al kyl, R3 and R4 are each independently of

one anot ISR | ng
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pha heptadecylmtrone N-ocatadecyl-alpha-pentadecylnitrone, N-heptadecyl-alpha-hepta-

decylnitrone, N-octadecyl-alpha-hexadecylnitrone, nitrone derived from N,N-dialkylhydroxyl-
amine 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 lauryi,

stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(B-
dodecylmercapto)propionate.

9. Polyamide stabilisers, for example copper salts in combination with iodides and/or phos-
phorus compounds and salts of divalent manganese.

10. Basic co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, triailyl
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids, for example calcium stearate,
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.



--29 6. A conposition according to claim1, conprising as conponent (a) a
pol yol efin, polyether polyol or polyurethane. 7. A conposition according to
~claim1, wherein conponent (b) is present in an anount of 0.0005 to 10 %
based on the wei ght of conponent (a}. 8. A conposition according to claim
1, conprising in addition, besides corpbrents (a) and (b)) further
additives. 9. A conposition according to claim8, conprising as further
addi tives phenolic antioxidants, light-stabilizers and/or processing
stabilizers. 10. A process for stabilizing a synthetic pol yner agai nst

oxi dative, thermal or light-induced degradati on, which conprises
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The costabilizers are added, for example, in concentrations of 0.01 to 10%, relative to the
total weight of the synthetic polymer to be stabilized.

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 Table 2] and a com-
pound of the formula | wherein Ry and Rp are hydrogen, R4 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 lIrganox 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 Ry and R; are hydrogen, R, and R, are tert-octyl and Rs
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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 1 is that it can be employed in very
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Incorporation of the compounds of the formula | and, if desired, further additives into the syn-

thetic polymers is carried out by known methods, for example before or during moulding or
else by applying the dissolved or dispersed compounds to the synthetic polymer, if appro-
priate with subsequent slow evaporation of the solvent. The compounds of the formula | can
also be added to the synthetic polymers to be stabilized in the form of a masterbatch contai-
ning them, for example, in a concentration of 2.5 to 25% by weight.

The compounds of the formula | can also be added before or during polymerisation or before
crosslinking.

The compounds of the formula |, with or without further additives, can be incorporated in
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 1, 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, fiims, fibres, tapes, moulding compositions, as profiles or as binders for coating
materials, especially powder coatings, adhesives or putties.
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The preferred thick-layer polyolefin mouldings have a layer thickness of from 1 to 50 mm, in
particular from 1 to 30 mm, for example from 2 to 10 mm.

As already mentioned, thermoplastic polymers are protected with particular advantage.
Attention should be drawn above all in this context to the outstanding activity of the com-
pounds of the formula | as in;process stabilizer (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 polymers too (for example elastomers) or lubricants or hy-
draulic fluids can be stabilized against degradation, for example light-induced or thermooxi-
dative degradation. Elastomers can be taken from the above listing of possible synthetic
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 Huthig-Verlag, Heidelberg, 1974) and
in "Ullmanns Enzyklopéadie 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.
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2 g (0.025 %, based on the polyol) of a stabilizer according to Table 1 is dissolved in 8 kg of
a polyether polyol, Lupranol 2045 (RTM) (irifunctional polyether polyol having primary
hydroxyl groups; hydroxyl number 35 mg KOH/g, water content less than 0.1 %, acid number
less than 0.1 mg KOH/g) which 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 g
of a solution consisting of 120 g Tecostab (RTM) (polysilicone supplied by Goldschmidt, Ger-
many], and 6.4 g diazabicyclooctane (amine catalyst) are added and the reaction mixture is
stirred vigorously for 60 seconds at 100 rpm. 14.4 g of tin octoate and 120 g (1.5 %, based
on the polyol) of diphenyl isodecyl phosphite (DPDP) is then added and the reaction mixture
is again stirred 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:
" Color of the foam
Example Stabilizer Visual observation
1a? — slightly yellow
1b® | 0.025 % Compound (101) yellow/pink
1c? 0.025 % Compound (102)" white

See explanations of footnotes at the end of Table 2.
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833g of Acrylonitrile-butadiene-styrene graft polymer [Baymod 60A (RTM), Bayer Corp.],
16679 of styrene-acrylonitrile copolymer [Lustran 32 (RTM), Bayer Corp.], 26.25 g of N,N’-
ethylenedi(stearamide), 1.496g of Irganox 1076 [(RTM), n-octadecyl 3-[3,5-di-tert-butyl-4-
hydroxyphenyl]propionate, 0.057% based on polymer], 2.993 g of Irgafos 168 [(RTM), tris-
(2,4-di-tert-butylphenyl) phosphite, 0.113% based on polymer] and 0.788 g of a stabilizer
according to Table 2 (0.080% based on polymer) were mixed together on a tumbling barrel
mixer during 15 hours. The resulting dry-blend was then compounded on twin-screw-extru-
der (Berstorff 46D, at 220°C, 110 rpm and 12 kg/h) and, after drying for 3h at 80°C, injection
molded on an Engel HL65 Injection 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 Y! values denote little discolo-
ration, high Yl 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
2¢” 1 0.030 % compound (102)" 49.6

A difference of 1 unit in the yellowness index (Y1) is considered by persons skilled in the art
as clearly relevant.
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b") 14 % of 4-tert-butyldiphenylamine;
¢’) 30 % of compounds of the group
i) 4-tert-octyldiphenylamine,
i} 4,4’-di-tert-butyldiphenylamine,
i) 2,4,4'-tris-tert-butyldiphenylamine;
d’) 29 % of the compounds of the group
i) 4-tert-butyl-4’-tert-octyldiphenylamine,
ii) 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,
(CHy)C o
HO CH;—CH;—C——0—iso-CH,, (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.
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f) Compound (102) according to the instant invention is a compound of the formula I'.
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wherein

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

Rs is C4-C-alkyl.

2. A composition according to claim 1, wherein

R, and R; are each independently of one another hydrogen or C4-C,alkyl,
Rs; and R, are each independently of one another C,-Cjoalkyl, and

Rs is Cy-Caalkyl.

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

4. A composition according to claim 1,
R, 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 thermoplastic poly-
mer.
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7. 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).

8. A composition according to claim 1, comptising in addition, besides components (a) and
(b), further additives.

9. A composition according to claim 8, comprising as further additives phenolic antioxidants,
light-stabilizers and/or processing stabilizers.

10. 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 | according to claim 1.

11. Use of the compounds of the formula | according to claim 1 as stabilizers for synthetic
polymers against oxidative, thermal or light-induced degradation.



