-1- Stabilization of polyether polyols, polyester polvols and pol yurethanes
The present invention relates to conpositions conprising a polyether polyol,
a polyester po- lyol or a polyurethane susceptible to oxidative, thermal or
| i ght-i nduced degradation, and as stabilizer a specific group of |iquid
phenolic antioxidants. The use of phenoljc antioxidants as stabilizers for
pol yet her polyols, polyester polyols or1p0- | yur et hanes i s known, for
exanple, fromH 2Zweifel; Plastic Additives Handbook, 5th Edition, Hanser
Publ i shers, Munich, pages 88 - 109 (2001). The known stabilizers do not

satisfy in evegtabiliaiofiof ipotydthepdlgels] [:@WB&EBQ%@ (and pblyabéthares | S
required to neet, especially wth regard to she ITe, water absorption,
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conmpounds (VOC) and especi al Uéqgjaseous em ssi ons % The gaseous

eni ssi onStahilgens §Be%ff°c@ﬁuﬁ’ ef '#ﬁ Phenolifantioxisiggisng' phenorrenon wher e
evaporated volatile materials may condensate in autonobile w ndscreens
| eading to deposits on the window. In addition, end-users of bedding,
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surfactants, anme retardants, antioxi dants contribute to em ssions o0
pol yur et Hianser Buahiishershidunigh, Pages 88cd99¢200IDC are additive |ike silicone
surfactants and am ne catal ysts. The state-of-the art for the stabilization
of flexible slabstock is based on conbi nati ons of hindered phenols and
secondar yTher bmawn stabilizarss do Hxjesatiafyl in everyi espéntrtbe i iglameqairentents svhich a
contri but i r i i I el S 10 a
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conposi ti gns rising a) a palyether polyal, .a, polyester pol or, a
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degr adat idemjandnfio) thet alitemstivea indugtty do ceigmfivantly oédudacof eiignahmuht of volatile
organic compounds (VOC) and especially gaseous emissions (FOG). The gaseous
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emissions are also often related to the ‘fogging’ phenomenon, where evaporated volatile
materials may condensate in automobile windscreens leading to deposits on the window. In
addition, end-users of bedding, furniture and carpet backing foam are also putting pressure
on the manufacturers of flexible slabstock foam. Co-additives such as catalysts, surfactants,
flame retardants, antioxidants contribute to emissions of the polyurethane foams. The main
sources of VOC are additive like silicone surfactants and amine catalysts. The state-of-the
art for the stabilization of flexible slabstock is based on combinations of hindered phenols
and secondary aromatic amines. Especially liquid phenolic antioxidants contribute to
gaseous emissions (FOG).

The present invention relates to a specific group of liquid phenolic antioxidants with
extremely low contribution to fogging.

The present invention therefore provides compositions comprising
a) a polyether polyol, a polyester polyol or a polyurethane susceptible to oxidative,
thermal or light-induced degradation; and
b) at least a liquid compound of the formula |



-2- H3Q"CH3 H3CL O 11 (1) HO 0-X-CO0-R2Z R  wherein R is C -Calkyl, R2
is a branched C, 2-C25al kyl, and X is C, -Ceal kyl ene or C,-C4al kyl substituted
C2- Ceal kyl ene. Al kyl having up to 4 carbon atons is a branched or unbranched
radi cal, for exanple nethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,
i sobutyl or tert-butyl. One of the preferred defini- tions for R is nethyl
or tert-butyl. Al kyl having between 12-&1d 25 carbon atoms is a branched
radi cal, for exanple 2-butyl-1- octanol, 2-butyl-1-nonaol,
2- butyl -1-decanol, 2-butyl-I-undecanol, 2-butyl-1-dodecanol, 2-
butyl - 1- oct adecanol , 2-pentyl - 1 octanol, 2-pentyl-1-nonaol,
2- pentyl - 1- decanol , 2-pei} - undecanol, 2-pentyl-1-dodecanol,
2- pentyl - 1- oct adecanol %@ H.1-octanol, 2-hexyl-1- nonaol,
2- hexyl - 1- decanol , 2- hexyl - £-undecanol 2- hexyl - 1- dodecanol , 2- hexyl -
oct adecanol , 2-heptyl -1 @ta 0 2- heptyl-l nonaol , 2-heptyl -1-decanol,
2- heptyl -1- undecanol , 2- hep dodecHanoI 2-hept yl - 1d)oct adecanol ,

—&0

2-octyl - 1-octanol, 2-octifd= 201X 55 oPryR= 1- decanol

2-octyl - 1-undecanol , 2-octyl -)d0odecanol or 2-octyl-1- oct adecanol . A
preferred definition for R2 s 2-hexyl-I-decanol and 2- octyl - 1- dodecanol .

C -CeAl kylene is a branched &r unbranched radical, for exanple nethyl ene,

et hyl ene, pro- pylene, trinethylene, tetramnethyl ene, pentanethylene,

hexanet hyl enE/ hefdPt amet hyl ene or octamethylene. A preferred definition for
X is C, -Ceal fene especially ethylene. C, -C4Al kyl substituted

C, - Ceal kyl en81 lSsCﬁCtaiKa/hched or unbranched radical, for exanple ethy- |idene,

1- net hyl et hykene 1- net hyl propyl ene or 2-nmet hyl propyl ene.
A pre- ferr eBZ %’e? P%In édﬂé h%y( rret hyl et hyl ene or 2-nethyl et hyl ene. -3-
Xis C1-Caalkylene or C1-C4alkyl substituted C,-Cgalkylene.

Alkyl having up to 4 carbon atoms is a branched or unbranched radical, for example methyl,
ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl or tert-butyl. One of the preferred defini-
tions for R, is methyl or tert-butyl.

Alkyl having between 12 and 25 carbon atoms is a branched radical, for example 2-butyl-1-
octanol, 2-butyl-1-nonaol, 2-butyl-1-decanol, 2-butyl-1-undecanol, 2-butyl-1-dodecanol, 2-
butyl-1-octadecanol, 2-pentyl-1-octanol, 2-pentyl-1-nonaol, 2-pentyl-1-decanol, 2-pentyl-1-
undecanol, 2-pentyl-1-dodecanol, 2-pentyl-1-octadecanol, 2-hexyl-1-octanol, 2-hexyl-1-
nonaol, 2-hexyl-1-decanol, 2-hexyl-1-undecanol, 2-hexyl-1-dodecanol, 2-hexyl-1-
octadecanol, 2-heptyl-1-octanol, 2-heptyl-1-nonaol, 2-heptyl-1-decanol, 2-heptyl-1-
undecanol, 2-heptyl-1-dodecanol, 2-heptyl-1-octadecanol, 2-octyl-1-octanol, 2-octyl-1-
nonaol, 2-octyl-1-decanol, 2-octyl-1-undecanol, 2-octyl-1-dodecanol or 2-octyl-1-
octadecanol. A preferred definition for R, is 2-hexyl-1-decanol and 2-octyl-1-dodecanol.

Cs-CsAlkylene is a branched or unbranched radical, for example methylene, ethylene, pro-
pylene, trimethylene, tetramethylene, pentamethylene, hexamethylene, heptamethylene or
octamethylene. A preferred definition for X is C;-C,alkylene, especially ethylene.

C,-C,Alkyl substituted C4-Cgalkylene is a branched or unbranched radical, for example ethy-
lidene, 1-methylethylene, 2-methylethylene, 1-methylpropylene or 2-methylpropylene. A pre-
ferred definition for X is 1-methylethylene or 2-methylethylene.



Preferred conpounds of the fornula | are those wherein R is nethyl or
tert-butyl, R2 is a branched Cl4-C25al kyl, and X is C,-C4al kyl ene or a

met hyl substituted C2-C4al kyl ene. Further preferred conpounds of the formula
| are those wherein X is ethylene. O special interest are conpounds of the
formula | wherein R2 is a branched C15-C22alkyl. R3 | Preferably, R2 is
-CHZ CHR4 , wherein R3 is C3-C aalky) 3and R4 is C5-C20alkyl; with the
provi so that the sum of carbon atonms of R3 and R4 is from10 to 23. Al so of
interest are conmpounds of the formula | wherein R is methyl or tert-butyl,
R2 is a branched C16-C20al kyl, and X is ethylene. The conpounds of the
formula I_can be R&gﬁared in_per se known manner, for exanple by

k
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especially for preparing flexible polyurethane foans. In this context the

novel conpositions and the products produced therefromare effectively
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Preferably, R, is —CH;—CH-R, | wherein
Rsis C3-C13a|kyl, and
R, is Cs-Cyalkyl; with the proviso that the sum of carbon atoms of R; and R, is from 10 to
23.

Also of interest are compounds of the formula | wherein
R, is methyl or tert-butyl,

R, is a branched C4s-Cyoalkyl, and

X is ethylene.

The compounds of the formula | can be prepared in per se known manner, for example by
esterification of an carboxylic acid with an alcohol.

The compounds of the formula | are suitable as stabilizers for polyether polyols, polyester
polyols or polyurethanes against oxidative, thermal or light-induced degradation and as re-
ducers of fogging contribution of the polymers.

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
products produced therefrom are effectively protected against degradation. In particular,
scorching during foam production is avoided. Preferably, phosphites such as for example

diphenyl isodecyl phosphite (DPDP) or phenyl diisodecyl phosphite (PDDP) are post added



t he pol yet her polyol). The pol yurethanes are obtai ned, for exanple, by
reacti ng pol yethers, polyesters and pol y- butadi enes which contain term nal
hydr oxyl groups with aliphatic or aromatic polyisocya- nates. Pol yethers and
pol yesters having term nal hydroxyl groups are known and are prepared, for
exanpl e, by polynerizing epoxi des such as ethyl ene oxi de, propyl ene oxi de,
butyl ene oxi de, tetrahydrofuran, styreﬂe oxi de or epichlorohydrin with

t hensel ves, for exanple in the presence of BF3, or by addition reaction of
t hese epoxi des, alone or as a mxture or in successsion, wth starting
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pol yet hers which predom nantly (up to 90 % by weight, based on all the CH
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suitablena%§‘are pol ybut adi enes contai ni ng OH groups. These conpounds
general |y have nol ecul ar wei ghts of 40 and are pol yhydroxy conpounds,
especially conpounds containing fromtwo to ei ght hydroxyl groups,
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di i socyanat , 12- dodecan ii.socyanate, cyclobutane 1,3-diisocyanate, -5-
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t hese i setleBedidmine. Sucrose polyethers are also suitable in accordance with the invention. In
many cases preference is given to those polyethers which predominantly (up to 90 % by
weight, based on all the OH groups 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,



i socyanat o- 3, 3, 5-trinet hyl - 5-i socyanat onet hyl cycl ohexane, 2,4- and

2, 6- hexahydrotol yl ene diisocyanate and al so any desired m xtures of these
i soners, hexahydro-1,3- and/or -1,4- phenylene diisocyanate, perhydro-2,4'-
and/ or -4, 4'-di phenyl net hanedi i socyanate, 1,3- and 1, 4-phenyl ene

di i socyanate, 2,4- and 2,6-tolylene dlliocyanate, and al so any desired m x-
tures of these isoners, dlphenylnethane Z,4' - and/or -4,4'-diisocyanate,
napht hyl ene 1, 5- diisocyanate, triphenyl nethane 4,4',4"-triisocyanate,

pol yphenyl - pol ynet hyl ene pol yi socya- nates as are obtained by
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are formed froma poI yol and an excess of pol yi socyanat e bei ng prepared
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or dissolved in one or more of the abovementioned polyisocyanates, which are obtained in
the course of the industrial preparation of isocyanates. It is additionally possible to use any

desired mixtures of the abovementioned polyisocyanates.

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-
formaldehyde condensation followed by phosgenization ("crude MDI"), and polyisocyanates
containing carbodiimide, urethane, allophanate, isocyanurate, urea or biuret groups

("modified polyisocyanates").

Polyurethane foams are preferably prepared from liquid starting components, either the
starting materials to be reacted with one another being mixed together in a one-shot
process, or a preadduct containing NCO groups that are formed from a polyol and an
excess of polyisocyanate being prepared first and the foamed, typically by reaction with

water.



-6- In the preparation of foans, the foamng is often carried out in noulds.
In that case, the re- action mxture is placed in a nould. Suitable nmould
materials are netals, typically alumnium or plastics, typically epoxy
resins. In the nould, the foanmable reaction m xture foans up and forns the
nmoul ded article. The foam noul ding can Qe carried out such that the
nmoul di ng has a cellular surface struct afe or, alternatively, such that the
nmoul ding has a dense skin and a cellular core. In this connection, it is
possible to place into the nould a sufficient amount of foanable reaction
m xture frotlhetdna)a‘ratwnﬂ afbba’nsxetble fearhing lis dften dfmnédiouteumdlcw In that Baseh theereer ,
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sem -flexible or hard pol yurethane foans. The foans find the utilities known
for suchepictly. lischawevesralex pegsikie tosplaes Meeesioamahiedeagsion] nixtrg intnthereould
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fittings, such as are used in the autonobile industry, |na

sound- i nopératiomig cauiedauit witb egergharging. conposi ti ons for heat -insul ation and
| ow- tenperature insulation, for exanple in the construction sector or in
the refrigeration industry, or in the textile industry, for exanple as
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exanpl e thebkribwnt doublebetinybyot-tett tonydesb eTidse pPodessés bati gé udedtadprepare flexible,
semi-flexible or hard polyurethane foams. The foams find the utilities known for such pro-
ducts, for example as mattresses and upholstery in the furniture and automobile industries,
as well as for the manufacture of fittings, such as are used in the automobile industry, and
finally as sound-insulating compositions and as compositions for heat-insulation and low-
temperature insulation, for example in the construction sector or in the refrigeration industry,

or in the textile industry, for example as shoulder pads.
The compounds of the formula | are preferably added to the polymer to be stabilized in an
amount of from 0.01 to 10 %, in particular from 0.01 to 5 %, for example from 0.01 to 2 %,

based on the weight of the polymer to be stabilized.

In addition to components (a) and (b) the novel compositions may comprise further costabili-

zers (additives) such as, for example, the following:

1. Antioxidants

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu-




met hyl phenol , 2,6-di-tert-butyl -4-ethyl phenol,

2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tert-bu -7- tyl-4-isobutyl phenol,
2, 6-di cycl opentyl - 4- net hyl phenol , 2-(a-nethyl cycl ohexyl) -4, 6-di net hyl -
phenol , 2, 6-di oct adecyl - 4- et hyl phenol, 2,4, 6-tricycl ohexyl phenol,
2,6-di-tert-butyl-4-nmeth- oxynethyl phengl , honyl phenol s which are linear or
branched in the side chains, for exanplfe™ 2, 6-di-nonyl -4-nethyl phenol ,

2, 4-di met hyl - 6- (1' - met hyl undec- 1" -yl ) phenol, 2, 4-di nethyl -

(1" -met hy( hept adec-1" -yl ) phenol ,

2, 4- di metyhydisobutylbhenslf R)6-ditydtisentyl-4yhethyipteriol, ad (h-Mextiyiyed hexyines, 6@imethyl2.

9' Zygf glcgtgnﬁer{oﬂy%ggi? y 'dseigwf{{npﬁﬁ%}w%hgrfb@-triozdghexylphenol 2 6-di-tert-butyl-4-meth-

di oct yl t biyenerhymHendt ABAHY wmm.ch ase41rrféta96rtuﬁhmeanﬁ&ﬁwéudécﬁélhylfmﬁi ple
2,6-di - godec Ith| onet Wél -4-n r oaui nones and al kyl at ed

hvdr oaui A8rgoNyldrmethyipheroly %4tﬂ'mg@?”lr6 b\ﬂ‘}ﬂthﬂu%PﬁGXl}p hepRlen @i4-dimethyl- 6"
2,5-di -tg h‘re‘ﬂ%ﬂhé' RGdEaayhsHERS), 2 42difbthles-{ 1 adBihyRVidEQaWIPRABRol and mixtures
2, 6-di pheny oc‘;)t ade- g;)/l oxyphenol , S/ gll -ter)thbut ywh{?gr oqui none,

2, 5-di - t Bete%ut yI - 4- hydr oxyani sol e, 3 5- d| -tert- butyl -4-hydroxyani sol e,
3,5-di-tert-butyl -4-hydroxyphenyl stearate, bis(3,5-di-tert-butyl-4-hy-
droxyphenyl ) adi pate. 1.4. Tocopherols, for exanple a-tocopherol,

( 3- t ocopher ofikykhiomethinbengls, $rt @(@pﬁlﬁ@024ﬂmtylthipmethryé§-tew&@u@tﬁhewu tafin E).
1 5 d et her
- m glgla& 'ztg&ﬁgtpglb%ut ng Iﬁ Blf hyl ph(?h“oPg?tymg?’gp{h?h?-gg}ysppi?obt yl phehéclij ,

4, 4 - t hi derdesylgrioraethyldingnyidhemet hyl phenol ), 4, 4' -t hi obi s(6-tert-butyl -

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

4,4' -bis(2,6-di methyl-4- hydr oxyphenyl )disul fide. 1.6. Alkylidenebisphenol s,
for exanplBe HYd@quimetés/ brd bguindngs; for rextamplep B Sraittert-batyR4-methoxy-

met hyl engbji . .

R e ore e A

2, 2' - met bybgpbénd,( 2; G?erttlagubu&nwjdodthmng] hedistejt;bulyl-2-hyaedXywhieole pi 3%-Gi-teany| - 4-
g”fa t2h Yletp Egy Ig%%cﬁ'%y(aﬂlsg f glrtpﬁ%]glf%/-? hyﬂr_ﬁéﬁéﬁe)n?/fjgt\élagt'ee,nﬁls(&5-di-tert-buty|-4-hy-

2, 2" - et hytoxgsHeabi) s(nﬁatbert but yl - 4-i sobut yl phenol ),

2, 2' -met hyl enebi s[ 6- ((x- et hyl ben- zyl) - 4-nonyl phenol ],

2, 2" - et hyl enebi s[ 6- (a, a-di net hyl benzyl ) - 4- nonyl phenol ], 4, 4'-nethy-

| enebi s( 246 T@bo'ér%rréls bﬁéHé'xEMﬁléO&-)tocopherol B-toco?herol y-tocopherol, 8-tocopherol and
4, 4' -net hyl enebi s(6-t ert - but yl - 2- met hyl phenol ) 1-bis(5-tert-
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)-
phenol], 2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,2'-methylenebis(6-nonyl-4-
methylphenol), 2,2'-methylenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-butyl-
phenol), 2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2'-methylenebis[6-(a-methylben-
zyl)-4-nonylphenol], 2,2'-methylenebis[6-(a,a-dimethylbenzyl)-4-nonylphenol], 4,4'-methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-tert-
butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-



but yl - 4- hydr oxy- 2- net hyl phenyl ) but ane,

2,6-bis(3-tert-butyl -5-nethyl -2-hydroxybenzyl)-4 -8- nethyl phenol,
1,1,3-tris(5-tert-butyl -4-hydroxy-2-nmet hyl phenyl ) but ane,

1, 1-bis(5-tert-butyl-4- hydroxy-2-net hyl phenyl) - 3-n-dodecyl mer capt obut ane,
et hyl ene glycol bis[3,3-bis(3 -tert- butyl-4"'-hydroxyphenyl)butyrate],

bi s(3-tert-butyl -4-hydroxy-5-net hyl - phehyl ) di cycl opent a- di ene,

bis[2-(3 -tert-butyl-2"-hydroxy-5"'-nethyl benzyl)-6-tert-butyl-4-nethyl phenyl
J]terephtha- late, 1, 1 -bis-(3,5-d inethyl-2-hydroxyphenyl) butane,

2, 2- bi s(Bethyiphenadr t1-163+tris(5- tbrhlyldyleéebvyﬂnexy Z}yrie)lwlptpayimutane, 1,1-bis(5-tert-butyl-4-

11 s, sl attikre P SRR | SR Sl nEsEEShRTSRY

and S- bemsylt4' -bsadrpx},tpméeyl)b‘l.mateXarrpbBB -tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopenta-

oot ne sy e Hy BB a2 e o R RNz B BE b E 4 et Rbe Y BErER sy -

3, 5-di - tiatet, - byt- ylbbalﬁzwﬂnemyt;a-mmgﬁimt\ﬂ)butane 2,2-bis(3,5-di-tert-butyl-4-hydroxyphe-

L bbb DUt ek YRR L 5 BhS e dodecymercaptobutane,

bi S(3, 5- it 5 BrckralBitert-outylanelcrany-2- Rehba)dentime.
i sooctyl -3,5-di-tert-butyl -4-hydroxybenzyl nercapt oacetate. 1.8.
Hydr oxybenzyl at ed mal onates, for exanple

di oct adegy! 2, r2- brhdi S%e'ﬁzﬂ'coﬁmﬂfdun@ytfw exaniBle 3CH SDSS' E&WMH)HWIQW@\ydroxydu-

di - oct adecyT - -tert-buty oxy- 5-met hyl benzyl ) mal onat e,
dodecyl n@@&'p?ﬁ‘@f h913taée%’1 61@(’@"5-3& d'ﬂ‘@}tﬂyjt{ﬁ@wmemé%%e‘?ﬁ'ﬂ?‘l’)j"ﬁdw@i‘%t/e
bi s[ 4- (13 &. cfﬁ-te?f Bﬁylbéﬁ%&r@%t@h‘&é&%rﬁﬁ@(ﬂ' d—dlaert%uﬁﬂ ﬁ(lﬁdroxybenzyl)amlne bIS(4-

5-di -tert-butyl-4-hydroxybenz hydr oxvbenzvl

conpoundigrt-gus-3ehyary e, ngnejhylbﬁ%wtzdl@uqierepbth@latmt ybls@wﬁ@dﬁ&@ﬂyl"’f hydroxy-

benzyl) 25 -4-

1ea b o TRy ROR SIS by conperpymercptoacetate. 1yl benzene.
2,4,6-tris(3,5-di-tert- butyI _ 4 hydr oxybenzyl )phenol . 1.10. Triazine
ﬁ;gfg)‘jgg%l f':ﬁ65°§‘¥@3!£¥@§e% Tt iryl BRAAAR QdctBadei-2 2 Bis BH b butyr- é‘hy-

2- oct y| nenozyhenaylymaomdts,( @J-Eetdded:yd}l?t(amn -plutyld4-hydiory§amethylber)zy)ha®nstet rdiazi ne,

2- QLY TR bl % 85 s heRh R A DY BL A RABRRY) pliior b3 gE e

, 3, 5- t rirarp&hlbdiyhpreartyi42.2- ylls(345 dhtyedrmxw-bdmjpdxyberwymammee 1, 3,
ris(4-tert-butyl -3-hydroxy-2, 6- dinethyl benzyl)isocyanu rate,

6- t

t

tr
4, ris(3,5-di-tert-butyl -4-hydroxyphenyl ethyl)-1,3,5-triazi ne,

3, 5- t r 1.9( 3rdmatic- hedrbxyibehal -obmippdnds fphexarhe opd, 6Anid (B Shdixedtpdiyb4-hydromy-t r i az
e

' 3bgnztylr) 2, $é§ tnmetﬁylggr?zle(r)\hexy1 4- blg(%q"» Giden- *%e{}FX I'k/!it%?( e%%l)-&?.%t,g,&tetrame-
thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

1
5-
2
1,

In

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

hydroxyanilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-
1,3,5-triazine, 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-
hydroxybenzyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-
dimethylbenzyl)isocyanurate, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine,
1,3,5-tris(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hexahydro-1,3,5-triazine, 1,3,5-tris(3,5-
dicyclohexyl-4-hydroxybenzyl)isocyanurate.

1.11. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho-

nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzyiphosphonate, dioctadecyl3,5-di-tert-butyl-4-hy-



1.11. Benzyl phosphonates, for exanple

di met hyl -2, 5-di -tert-butyl -4-hydroxybenzyl phospho- nate,

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

di oct adecyl 3, 5-di-tert-butyl-4-hy -9- droxybenzyl phosphonat e,

di oct adecyl -5-tert-butyl - 4- hydr oxy- 3- net hyl benzyl phosphonate, the cal ci um
salt of the nonoethyl ester of 3,5-di-t®ert-butyl-4-hydroxybenzyl phosphonic
acid. 1.12. Acylam nophenols, for exanple 4-hydroxyl auranili de,

4- hydr oxystearanilide, octyl N- (3, 5-d i-tert-butyl-4-hyd roxyphenyl)ca

r bamat e.dréxybénzyfisHosplsoraite,0- (dbcﬁadﬁcylt&t&t—bl@l%hy@fww-meywh‘mmyylbr}infsppbmtéc acid

1" oct anofe cBepRERARe Fergehlier 5t b TR ER e SuP R PGP0 ol

1, 2- propanedi ol , neopentyl glycol, thiodiethylene glycol, dlethy Iene

) okt B, P B Ao 0
t ri rret hy@@ma&%um-4 htyanoamﬂéhbmarbmaaane

4- hydr oxymet hyl - 1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 1.14. Esters of
(3-(5-tert-butyl -4-hydroxy- 3 met hyl phenyl ) propion ic acid with nmono- or

poly- hydis CEéiér‘éQi? Renyl)Bfo ﬁ)’f\@ acﬂ‘mﬁ{ﬁtrﬁ&@ or ipoRRl@Ro!

oct adecano

1, 2-pr op%{mmis@eg with regthgnol gethangl, n- OQtﬁﬁlQidrfé%afW Vl‘gl ¥5xﬂ'ﬁé@ﬂ%¢l%n1e9-
gI ycol, Jn'aﬁéé]%ll ng‘@leﬂleégﬂbi 1pfﬁ‘rto§§|ﬁ\?/&grhé%'eatlyoalycol thfcsdlethylencf glycol, diethy-

tri s(hy roxyet I'soc rate et hyl) oxam
3- t hi aurdee @atysbl, teethvlhnamfmhdamaﬁwthntpk|tng(hmwwlomcmnurate N,N'-bis(hy-

trimethy V-l - - . )

2. 6. 7-1 1 SRUARORS PIBRGRATRhAY s faBeagBno, yimetnyingxaneio) pimetnylal ¢
met hy| pheraganep ddyydmxyinethyl-1-phasptian® 6 Fythiexaridytlo2, 212]octane.

8, 10-t etraoxaspiro[ 5. 5] undecane. 1.15. Esters of

i 3- (3, 5-di cvcl ohexyl - 4- hydr oxvphenvl ) propi onic acid with nono- or polyhydric
al cohol s1.14. Estensidf Ip-(Sete haneyl-4- Fﬂ/ﬂhﬂﬂ&-memvbaWI)prolﬁﬁrMaaamﬂh,mdndi-dn@oanedi ol,

1,9- di ol t hyl d | glycol
Uhi 0dt oL ENBERIGR oF-9; VBT HYFORRSgiefedler " oEiaphy raRaTay pLigadcanor 1.6-
pent aer yidkahédbl, t1rg- ﬁéﬁw@awyeéﬂnylbhe SQfigeRNUr ﬁprrod\én@drob' s'ﬁéwéh@xy@tlywl ) OX-

am de, 3 th| aundecanaol hi apent adecanol , tri met hyl hexanedi ol

t ri met hylhiodisthyipige, QinH’y cff'l%tjaylﬁp%t hlyeoly Bﬁgytﬁrpg 2 gycol, pentaerythritol,
7-tri Oxatiﬁbw&lo@@hﬁ)lﬁc%ﬁlﬁ% INDG-bideRidPo efP\fyI)oxamlde 3-th|aundecanol 3-

3,5-di-tert-but i/‘_dr oxyphenyl acetic acid w th nmono- or polyhydric al co-
hol s, e. '@'apﬂﬁ‘tﬁﬁe??@ﬁ)ha methﬂhw@ﬁewol OEEMEWO'W@@@%QIeéﬂ@foxymem)’hé)?ﬁﬁﬁﬂlaoI
1, 9- nonaggGifbyabicyclo]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 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, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene 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.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric alco-

hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-



et hyl ene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
di et hyl ene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl)isocyanurate, N, N -bis(hydroxyethyl)ox -10- ani de,

3-t hi aundecanol, 3-thi apentadecanol, trimethyl hexanedi ol ,
trimet hyl ol propane, 4-hy-

dr oxynet hyl - 1- phospha- 2, 6, 7- trloxablcycPo[Z 2.2]octane. 1.17. Am des of
3-(3,5-di-tert-butyl -4- hydroxyphenyl)proplonlc acid e.qg.

N, N -bi s(3,5-di-tert- butyl-4-hydroxyphenyl propi onyl ) hexanet hyl enedi am de,
N, N - bi s4r8id8- dithiawdecanaly8-thiapgrdadecgnol phierethyitexpnedigll Jrimethgolpydpanedd-ay de,

N, N - bi - (i -t - I 1 )h d d

N, N - b: Z(% gxy?%éi %'1%%)585%%6 twggg%%@g‘ri% Cgﬁoeg;/f)]ngrz)pyonylr g>z<ly) Zt hyl ] oxam de
(Nau- gar d(r)XL 1, supplied by Uni royal ). 1.18. Ascorbic acid (VI tamn C

d ! X Nﬁe’ﬁ ) rlofo?n% acngI Rl ﬁhb (% 5€criﬁgr|1-am ne.

N, N - bi Stﬁdt I4‘r ﬁydmybuérﬂmbwbhylmenmmlen@diameneN NDbi&3-Fabister-butyl-4-hydroxy-
et hyl - 3- rret hyl pent enedi am

N, N - bi Sge@n fWWﬁ%W“}f‘ﬁFeﬁ%@HW éﬁl,ydpla(ﬁ $rdi-tert-butyl-4-hydroxyphenylpropionyl)hy-

N, N - di cyakiadexy, N‘ Brs @08 seanaeh-a ﬂ&hy&ﬁo%pHéhmlﬁ‘Gﬁ‘bnﬂo@'}@ﬁ%ioﬂ@@n@ear(NBQ
N, N - bi s(2- napht y henyl enedi am n

N i sopr ofa/HRe-1 rﬁv@ﬁ%dwghwl)enedl ami ne N-(1,3-

di met hyl butyl ) - N' - phenyl - p- phenyl enedi am ne, N (1

- et hyl heptyl ) - N - phenyl - p- phenyl enedi am ne,

N- cycl ohtt§|Addorhihacig Kvitpmirh€hy| enedi ani ne, 4- (p-

t ol uenesul f anoyl ) di phenyl am ne,

N, N -di net hyl - N, N -di -sec- butyl - p- phenyl enedi am ne, di phenyl am ne,

N-al |yl di Qaehmirmramtea,gldzantss@cprre)qamp}eijWeiﬂdoampmbp phbrpwmwiianﬂne n&phdhgdwm ne,

0 (e b A ER ki RN AT BRI B RRRHRALT ey pBfLY! 2 o
am nopheethyl;3- mewwnwl)mmwmmbmm@ ndmahm mmmmwp phenyleneduamme

4- dod | t ad
PRSP e e . S AN AR e e resi A RO Y NS Brenol
ﬁ ﬁ Ndl %mpqut I)Fﬂlphfaﬁyl"éhteb?ﬁﬁ:je 4, 4N-|db@ﬁpwaﬂphtb@yh Wlphealleasdiamine, N-(1,3-
- | am n | en ne an
T 5 b & iR ey e R R Ee. 1 5 b1 o oKyl EPYB S RRRRY-P-
(o-tolyl ;‘orkurgléaeuudmmebl s[4-(1'N 8yc|d|1e&?|thhl§ﬂhb|d§l|§d briawléyabauammee tert-pgtyl at ed

N- phenyl ne, a mxture of nono- di al kyl a
ert < bt IUEDEEmRL G PETIRRNE.ant nBs AMRIYNN St BFRTYIENEARGI oo
nonyl di phigReHyRMIRES. N-BliyidipichyRimine, 4-isopropoxydiphenylamine, N-phenyl-1-

naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phenyl-2-naphthylamine,

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-
dimethylaminomethylphenol, 2,4'-diaminodiphenylmethane, 4,4'-diaminodiphenylmethane,
N,N,N',N'-tetramethyl-4,4'-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane,
1,2-bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1',3'-dimethylbutyl)phenyl]lamine,
tert-octylated N-phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-
octyldiphenylamines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of
mono- and dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated
isopropyl/isohexyldiphenylamines, a mixture of mono- and dialkylated tert-
butyldiphenylamines, 2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a
mixture of mono- and dialkylated tert-butyl/tert-octylphenothiazines, a mixture of mono- and

dialkylated tert-octylphenothiazines, N-allylphenothiazine, dinonylphenothiazine, mono-



nono- and di al kyl at ed dodecyl di phenyl am nes, a m xture of nono- and

di al kyl ated i sopropyl/isohexyl di phenyl am nes, a m xture of nono- and

di al kyl ated tert- butyl di phenyl am nes,

2, 3-di hydro- 3, 3-di net hyl - 4H 1, 4- benzot hi azi ne, phenothiazine, a m xture of
nono- and dial kyl ated tert- butyI [tert- qﬁtyl phenot hi azi nes, a m xture of
nmono- and dial kylated tert-octyl phenot'hi"azi nes, N-all yl phenot hi azi ne,

di nonyl phenot hi azi ne, nono -11 nonyl phenot hi azi ne, a m xture of nobno- and
di al kyl at ed nonyl phenot hi azine, N,N,N ,N - tetraphenyl -

1, 4- dl amonglpbéndithieziee, a mixiure rof mbnaanmd)ﬂidldylatemmeylplhamltmmmh,ms\um'sm'i tuted

or substPrIRER Gk ERRHoREZe"S MREaine ot ind AR dasieeERERLpRBUREob. 1)
2-(2' - Hymhbstxtyﬂebeingﬂ%lykanﬂm wiith zameesf, thécaboee(airqcloeed unsubstitutued or substituted

2-(2' - hydrox met hyl phenyl ) benzo- triazol e,
2-(3,5 'R c?ﬁ %@%{n ®but yl -2' - hydr oxyphenyl ) benzotri azol e,
2- (5 ‘tert- butyl -2 hydroxyphe- nyl ) benzotri azol e,

2-(2' - hy, ﬂ- 1 tramet hyl butyl ) phenyl ) benzotri azol e,
2-(3,5 —&M@&—%ﬂ%@bﬁ—?@% yphenyl ) - 5-chl or obenzotri azol e,
2-(3" -tert-butyl-2'-hydroxy-5' rret hyI phe- nyl)-5-chl orobenzotri azol e,

W 5 At ; l , , {9 @XQ%SF%J? (%belwgéqoc)g({/lé?-éoeg}yg}qh_eg§l)benzo-

nydlr oxy phasd ) bqgr-teﬂzaltm RydrByghenfibshfotAasbldTebhELERILY Y- Ricroxyphe-
hydr oxyphenyl )benzotri a

2-(3' -t embenrojiazote, R;@rMM‘fl"(bJ@&W@WHHMWPQ@MP?%WM2 -(3',5'-di-

5- chl or abgmEeA- Q"-I%Pé Ehengl) 5-ch|orobenzotr|azole 2 (3'-tert but l- 2' hydroxy-5' methylphe-
2-(3 -tert-buty

) car bo
i oxy By ) rSbematiasDion 28 sapiu-5 I B I ey OB enphbemgelrarge. 2-(2.2-
met hoxy h robenzotri azol e, VR A '
Do (31 gﬁ?%ﬁ Gﬁtg%giﬁﬁﬁgﬁﬁé&p?gﬂlﬁe b 2-(3',5'-di-tert-amyl-2'-
oxycar bdw;drcawm&n)/bhmzptr)%elnz otriazol e, 2-(3',5'-bis(a,a-dimethylbenzyl)-2'-

gt ﬁli 1) pﬁyﬁyW%%%WﬁP?%gcﬂgg% 5. (3( ?erpgﬁtyllf’ W&r%g()p 81 (Sﬁl -octyloxycarbonylethyl)phenyl)-

2- (3' - t 5-thibrobghzdbiazbR; ( 2- et hyl hexaH{ e butylEoia(2ethyihex2dxyhoatsanyiethyl]-2'-
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polyethylene glycol 300; [R—CHZCHZ—COO—CHZCHZ—]; , Where R = 3'-tert-butyl-4'-

hydroxy-5'-2H-benzotriazol-2-ylphenyl, 2-[2'-hydroxy-3'-(a,a-dimethylbenzyl)-5'-(1,1,3,3-
tetramethylbutyl)phenyllbenzotriazole; 2-[2'-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'-(a,a-
dimethylbenzyl)phenyl]benzotriazole.

2.2. 2-Hydroxybenzophenones and Formamidines, for example the 4-hydroxy, 4-methoxy,

4-octyloxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2'.4'-trinydroxy and 2'-hydroxy-4,4'-di-

methoxy benzophenones; N-alkyl-N,N'-diarylformamidines, for example, benzoic acid, 4-
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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-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-
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1,2,2,6,6-pentamethyl-4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-

c

piperidyl)]siloxane, a reaction product of maleic acid anhydride-a-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'-ethyloxani-
lide, 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.
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N, N-di a's\‘éé!ryblyﬁlﬁlﬁéﬁyl' or t’ﬂHbéW e@(ffré Vﬁ@rc&ﬁ@ﬁéﬁﬁ(ﬁhﬁﬂ&@%%ﬁe Rl QY G- Hﬁerca?)to-

Thi osynergi'sts, for exanple l'aur yl I propi onate or distearyl
t hi odi prb@pzmdazgle zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(j-

dodecylmercapto)propionate.

9. Basic co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, triallyl

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.

10. 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.



8. Peroxi de scavengers, for exanple esters of 3-thiodipropionic acid, for
exanple the lauryl, stearyl, nyristyl or tridecyl esters,

mer capt obenzi m dazol e or the zinc salt of 2-nercapto- benzim dazole, zinc
di butyl di t hi ocar bamat e, di octadecyl disulfide, pentaerythritol tetrakis((3-
dodecyl mer capt o) propi onate. 9. Basic Cf stabilisers, for exanple nelam ne,
pol yvi nyl pyrrolidone, dicyandi am de, §al yl cyanurate, urea derivatives,
hydrazi ne derivatives, am nes, polyam des, polyurethanes, alkali netal
salts and al kaline earth netal salts of higher fatty acids, for exanple

cal ci umi1sOdizaraddslitives ntor se>@anpdet @lasﬁagereslmmMeemUBLfiermméMm gteolgat e,

sodi um ri,cl.nol eat n assiump t ant i,nm r ocat choI a or
2inc. py PR R GeE Moy RN el DRt i BiY, PRGNS RS g B

cal ci umagemtb@andbiwirsg hgerdd.es, gl ass fibres, glass bulbs, asbestos, talc,
kaolin, mca, bariumsulfate, nmetal oxides and hydr oxi des, car - bon bl ack,
graphite, wood flour and flours or fibers of other natural products,

synt het i1Q. Benbsfuganond$S-andlindbhrvaes aftdi éxaviiste theve disapee ipl OS! i 4325:863;

1 ow contst Speitd S arRarfil boneehBBe UK, adbdeaniny 48R Snti stati c

agents @EﬂAhIBO@GZ’E}l IEAM:B‘SI 681@ EFBAWQBB@WOQ’IGOQ e EP- AOIQQSBSJ or 3%@' €
t hose di sclosed in 4,338, 244; U.S. 175, 312;

5, 216, osé%acﬁoget@@??e%ﬂ@ 7t§*_-‘t% h@x‘ésn@furaﬁ;@ Me4316625: /- E'Jéﬂ& Alﬁyiéz#é?
EP- A- 0588338 x?&héxﬁél%nwgerﬁbflﬁ&-éoh391384 or 3-§4- blsgw -di-tert-butyl-3-(4-[2-

(2- acet oxyet'hoxy) ut yl benzof ur an-

5, 7- di - M&oxms*egnyfm[\w)@zofy@a% ewb?y&'ﬁ%&pﬂxhwp]’%y&wwaww@@
3, 3" - bi ghe, izabcé@gﬁs b&&mém§rpﬁémﬂ>25 7Javférrwofﬂbéwzsvdr9n9raﬂe) BRBZAiMERf-4 one] ,

5 7-di-tert- enzof ur an- 2-

ac@!V@iOybzy@e@VlbrétM%tg &ll)ensogwrauﬂ@@m b@t(ﬁl%@lﬁ@@imf'@ﬁylﬁan@-teﬂ-

3-(4-

3-(3,5- I

2 (3 Sl mhiel S sapiepinn £ i tinudgiesiis - $ione
3-(2, 3- (ﬁcaﬁyt-WOpﬁ&Wel)yl)5$-130cictylbenzofman3z-mzofur an-2-one or 3-(2-

acetyl -5-isooctyl phe nyl)-5-isooctyl benzof uran-2-one. The costabilizers are

added, for exanple, in concentrations of 0.01 to 10% relative to the total
wei ght dhetdostabijinérs esre @dped, \foe exanapleeinsoatertiatiens of 0.01 to 10%, relative to the

total weight of the synthetic polymer to be stabilized.

Preferred further additives are light-stabilizers, processing stabilizers and/or aminic antioxi-
dants. Preferred aminic antioxidants are for example disclosed in item 1.19. Preferred pro-

cessing stabilizers are benzofuranones (item 12), phosphites or phosphonites (item 4).

Preferably, as aminic antioxidants a mixture of unsubstituted or substituted diphenylamines

and of unsubstituted or substituted phenothiazines is used.
The present invention also relates to new compounds of the formula la, Ib, Ic, Id and le.

(CH,),C
3’3 o (CH,);CH,

Il
HO CH,CHy C-0-CH;-CH-(CH,),CH, (1)

(CHy,C



Preferred further additives are light-stabilizers,
dants.

and/or am nic anti oxi -

processing stabilizers
Preferred am nic antioxidants are for exanple

disclosed in item1.19. Preferred pro- cessing stabilizers are

benzof uranones (item 12),

phosphi tes or phosphonites (item4).

Preferably,

as amnic antioxi dants a m xture of unﬁybstitut ed or substituted

di phenyl am nes
The present invention al so
lc, Id and le. (CH3)3C (i
(CH3)3C -17- (CHI¥BL,ACH CH
(CH3) 3C (CH3) 3C O (CH2)-34

( CH3) 3C ( CHR2) 7CHB,, ~H2)/7CRR
(I H2)3CH3 O HO CFeCNZC- 8

Ci
(CHy),C

(CH,),C
HO

(CH,),C

3)3

(CH,),C

H,C

(CH,),C

H,C

and of unsubstituted 0O

1
CH,CH; C-0-CH;-CH-(CH,).CH,

Substituted phenot hiazines is used.
rel ates to new conpounds of the fornula la, Ib,

H2) 5CH3 O HO CH2CHZ GO CHZ CH (CH2) 7CH3 (I a)

(1 273 O C- O CHZCH (CH2)9CH3 I b

3 1C opHO CH ™30 CHZ CH (CH2)5CH (1 (CH3) 3C

> %q;&,gsclﬂz) 9CH3 (I§) H3C (CH3)3C

o (CH,),CH,

1
CH,CHy C-0-CH;-CH-(CH,).CH, (Ic)

o (CH,),CH,

I
CH,CH; C-0-CHyCH-(CH,),CH, (Id)

(CH,),CH,
(le)

The present invention also relates to a process for stabilizing a polyether polyol, a polyester

polyol or a polyurethane against oxidative, thermal or light-induced degradation and

reducing the fogging contribution of the polymers, which comprises incorporating therein or

applying thereto at least a liquid compound of the formula I.

A preferred subject of the present invention is therefore the use of the liquid compounds of

the formula | as stabilizers for polyether polyols, polyester polyols or polyurethanes against

oxidative, thermal or light-induced degradation and as reducers of fogging contribution of

the polymers.

The examples which follow illustrate the invention in more detail. Parts and percentages are

by weight.



H3C The present invention also relates to a process for stabilizing a

pol yet her polyol, a polyester polyol or a polyurethane agai nst oxidative,
thermal or light-induced degradation and reducing the fogging contribution
of the polymers, which conprises incor porati ng therein or applying thereto
at least a liquid conpound of the for A preferred subject of the
present invention is therefore the use F the | i qui d conpounds of the
formula | as stabilizers for polyether polyols, polyester polyols or

pol yur et hanes agai nst oxidative, thermal or | i ght -i nduced degradati on and
as reducers of fogging contribution of the polyners. The exanpl es which
followidlustrate the ntion in.nor etail . Parts and percentages are
by wei h%ﬁmpg%f %ﬁaﬂ%f'%ni cqu%%gpqpﬂgﬁﬁ@%o%%&nd 101 of the formula Ia.
(CHB)BC O (i H2)5CH3 ( HO CHzCHzC O CHzZCH (CH2~CH3 1a) (CH3)3C 58.48 g (0.20
nol ) of methyl %éﬁ S'-di-t-butyl-4"hydroxyphenyl)-propionate (G ba

Speci alty Chen’i% 3glnc ) is nelted in @@)@9{ g (0.2087 nol) of

2- hexyl - 1- decanol (I S 16, purQty: 9|7 » from Condea) by heating in a
percol ating str e =«‘w 00K CH;1C-D -BHIeCH qu%) equi pped (@ th a stirrer,
a thernoneter and a shf ref | ux- condenser en a catalytic amount of 0.80
g (0.0032 nol) g‘%Hi: put yl -tin-oxi de (Fluka, purum is added with stirring
and the reacti ture is heated up to a bath-tenperature of 190C. A
clear, slightly yellow so- lution results which is kept with stirring at
that tenperature for further 16 hours. The evolving nethanol is blown off
by a vi a8l pt(D@fenoll of ewatinyl-BAShH5' {direbutgb@hymm(yrphelsylj propoobted(Gilta Bpecialty

t enper at I i I t. of
i 1T cager EHCTRAICkS MEHES B 85 eplo 2ol B Ll B R JFBIen BBk
(100 % a7 %hémny}:ooﬂea)my beatptgumda héitcolamhgtdtmah”obfmltr@géa in Anaingskesd flask
C33H5803; calg ﬁj‘[ed ﬁ\ 1t1 63‘V % Rd 5 H_11.48%
equipped Wi stlrrer a efmome &r and a s reflux con enser. Then a catalytlc
amount of 0.80 g (0.0032 mol) of dibutyl-tin-oxide (Fluka, purum) is added with stirring and

the reaction mixture is heated up to a bath-temperature of 190°C. A clear, slightly yellow so-
lution results which is kept with stirring at that temperature for further 16 hours. The evolving
methanol is blown off by a vivid nitrogen stream. Then the reaction mass is cooled to room
temperature and the liquid material is filtered through a small amount of silicagel 60 (Merck)
to remove the catalyst. The residue yields 100.50 g (100 % of theory) of the compound 101
of the formula la. Analysis for C33HssO3: calculated: C 78.83; H 11.63%. found: C 78.55; H
11.48%.

Example 2: Preparation of the compound 102 of the formula Ib.
(CH,),C

(CH,),CH,

1
HO CH,CH; C-0-CHzCH-(CH,),CH, (Ib)

(CH,),C

58.48 g (0.20 mol) of methyl-3-(3',5'-di-t-butyl-4'hydroxyphenyl)-propionate (Ciba Specialty
Chemicals Inc.) is melted in 59.70 g (0.209 mol) of 2-octyl-1-dodecanol (Isofol 20, from Con-
dea) by heating in a percolating stream of nitrogen in a 3-necked flask equipped with a stir-
rer, a thermometer and a short reflux-condenser. Then a catalytic amount of 0.80 g (0.0032
mol) of dibutyl-tin-oxide (Fluka, purum) is added with stirring and the reaction mixture heated



Exanpl e 2: Preparation of the conmpound 102 of the formula Ib. (CH3)3C 0 (CH
2)7CF13 () HO/ \ CHZCHZ GO CHZ CH (CHZ)9CH3 Ib (CH3)3C 58.48 g (0.20
nol) of methyl-3-(3",5 -di-t-butyl-4"hydroxyphenyl)-propionate (C ba
Specialty Chemicals Inc.) is mslted in 59.70 g (0.209 nol) of

2-octyl -1 -dodecanol (1 sofol from ng dea) by heating in a percolating
streamof nitrogen in a 3- necked flask '®qui pped with a stir- rer, a

t hernoneter and a short refl ux-condenser. Then a catal ytic amount of 0.80 g
(0.0032 nol) of dibutyl-tin-oxide (Fluka, purum) is added with stirring and
t he reaapitord bathtameeratuse oti190f0- Aqu)earosliahmayeibwaqhﬂbatraswtswhidm@&epAw'ttrh ear,

T erpor ot Boyab e Srfhdrallne R e D, I By bl B B o A

vivid mittagegeireatr #hen thEhreactidnemassais tcooled nmm}ann sempmiamcb and tmd'mutdarrpm ature

R e A
t heory) redidiegeldormo.98dy O, of tﬁéibey)fdbIM@ﬁdmndA@ﬂbﬂh@fofﬁﬂla IWWfor

cal cul at 79. 5 09 7 % npl e 3:

Pr epar atqeg# 5? %Haékﬁnﬁﬁg ﬁ)é 8% f?é’"f’o‘?ﬁgg'é Pﬁ]@’%&c (CHZ) 3CH3 (CH O 3
IC) HO/ \ CHZCHZ COCHZ CH(CH2)SCH ( (CH3)3C 1.194 kg (7.619 nol) of
met hyl - 3- (3’ t - butyl - 4" hydr oxypheny propi onate (G ba Specialty
Chemi cal@‘—m Prgqugpqrééjthﬁcg%gg}inc{go '7% E'Gf 2- but yl - 1- oct anol
(I'sofol 12, from Condea) by heating in a percolating streamof nitrogen in
a 3-necked flask equipped wth a stirrer, a thernonmeter and a short

ref | ux- condenser CHPby a cat al ytic amounic ,Lpf) 2,2 52 g (0.091 nol) of
alum'numtris-butanol e\ 95% Fl u pract 3is added with stirring and the

reaction mxture he OHZ .tcﬁ,pp@qunr)ecmf 170C. A (dear, slightly
yel | ow sol ution

(CH,),C

1194 kg (7.619 mol) of methyl-3-(3',5'-di-t-butyl-4'hydroxyphenyl)-propionate (Ciba
Specialty Chemicals Inc.) is melted in 1.441 kg (7.75 mol) of 2-butyl-1-octanol (Isofol 12,
from Condea) by heating in a percolating stream of nitrogen in a 3-necked flask equipped
with a stirrer, a thermometer and a short reflux-condenser. Then a catalytic amount of 22.52
g (0.091 mol) of aluminum-tris-butanolate (95% ,Fluka pract.) is added with stirring and the
reaction mixture heated up to a bath-temperature of 170°C. A clear, slightly yellow solution
results which is kept with stirring at that temperature for further 16 hours. The evolving
methanol is blown off by a vivid nitrogen stream. Then the reaction mass is cooled to room
temperature and the liquid material is filtered through a small amount of silicagel 60 (Merck)

to remove the catalyst. The residue yields 3.11 kg of the compound 103 of the formula lc.
TLC (Merck TLC-plates, silicagel 60 F 254, solvent: hexane/acetone = 6/1). Main spot at Rf = 0.45.

Example 4: Preparation of compound 104 of the formula Id.

(CHy),C
¥3 (CH,),CH,

Il
HO CH,CH; C-0-CH;-CH-(CH,),CH, (1d)

H,C



results which is kept with stirring at that tenperature for further 16
hours. The evolving nethanol is blown off by a vivid nitrogen stream Then
the reaction mass is cooled to room tenperature and the liquid material is
filtered through a small anount of silicagel 60 (Merck) to renove the
catal yst. The residue yields 3.11 kg of .the conpound 103 of the fornula Ic.
TLC (Merck TLC-plates, silicagel 60 F~ 234 sol vent: hexane/ acetone = 6/1).
Mai n spot at Rf = 0.45. Exanple 4: Preparation of conpound 104 of the
formula Id. (CH3)3C (I H2)7CH3 0 HO CH2CH2 GO CHZ CH (CH2)9CH3 (Id) H3C
-20- 500600%8yg ((2 mal) pf afethyl-3-(3'-t-butyl-5'-methyl-4'- hydroxyphenyl) propionate (Ciba Spe-

Tralty Gt Ghsrgei bic) i B i Gog B B4 83U R DY glogii P iRiron SoRf 20hSrm
P e e o B e e ensor
o o Thagtet el ey R Eeicandn o 0Bk 8 6 ren o et daness. THeN § Bhnc

amount  ahlyfic amguritbf @dxg I(@bzzs)nowswmummmmssbmuﬁaﬂel(%% (Fika%radtl)ukaddyaact . )
is added to the reaction mxture. The trap is hooked to a partial vacuum of

200 hPa.toupe Feactian mixture, Jhedrarnis *IOQH%FOa? lmas'ai' ¥aguym @209, hEsoW'thmr eQ mi-
further ﬁdﬂé@meh@wp%rétm@ @%fsbé'to W@QW”Af'te? fuﬁm%é h&éﬁhéﬂaamaﬁt/wuml% hour s

a total ampunt of t heoretical : ?éﬂmat hanol is distilled off and

i s col | edeegeq ip %thP%o‘Mtqrﬂ hquspa tqtﬁleam@a&p MHoxithaasetical: $1ig methanpbisi ow
and is £anbgdrdpuns EoIRTEHEA tie E@ohﬁﬁ tfap. :ﬁtﬂ@Fba%ﬁSh Flixt&e |§i§||§ml5/7y@mov\‘/"§ﬁcﬂs i's

added and stirring 1s continued e organic layer 1s separated and

filteredopledrdonicirorar 8Phdadi?’ &- Jﬂ‘@ﬁﬁé@cﬁ'ﬁlsﬁ?f deignizad wayen '@)?ddqthénd plirtieg is s
rinsed , t nic
part . Therindel 18 SpallEiEr is S Aol HRIRE R b P e hagdh el C
wat er. &g (fle) Tphaﬁﬁerslsarnee@mtbfa@mryl S dpanne, avhiskhisrashypinad withitheHillefeds - 6
is reach j . again
{1t or e an T PR oSl oAl e ong it d fuf o800 r BBk Blualer. 20740
C in a pthe water plrases are tar200ly lsPparafEldevhrezshyl an end-pHafiiSd 6 isseaheddiuving the
stirrin t -.. 30 ;hPa i urt 16, o0,
Cheor ) a8 eI Rsaial Thsaon bRt BB, MReq att Sucod ydigd o
( C34H600B)en tha lhexdret i diistiled’ 8ff @80 in a partial vacuum of 200 hPa. The resulting liquid

is dried with stirring at 125°C/25 - 30 hPa during a further hour. 1016.6 g (98 % of theory) of

the compound 104 of the formula Id is obtained. Analysis (C34Hs0O3): calculated: C 79.01; H

11.70 %. found: C 79.12; H 11.62 %.

Example 5: Preparation of polyether/polyurethane soft foams as well as the stabilization
thereof.

0.72 g (0.45 %, based on the polyol) of a stabilizer according to Table 1 is dissolved in 160
g of a polyether polyol [Petol 46-3MB (RTM) (trifunctional polyether polyol having primary
hydroxyl groups; hydroxyl number 48 mg KOH/g, water content less than 0.1 %, acid
number less than 0.1 mg KOH/g)], 8.16 g of a solution consisting of 1.6 g Tecostab (RTM)
BF 2370 (supplied by Goldschmidt, Germany), 0.16 g Tegoamin ZE1 (supplied by
Goldschmidt, Germany) and 6.4 g of deionized water are added and the reaction mixture is
stirred vigorously for 10 seconds at 2600 rpm. 0.67 g Kosmos EF (supplied by Goldschmidt,
Germany) is then added and the reaction mixture is again stirred vigorously for 18 seconds
at 2600 rpm. 80.96 g of an isocyanate [Lupranat T80 (RTM), supplied by BASF; toluylene-
2,4- and toluylene-2,6-diisocyanate mixture] is then added with continuous stirring for 5 to 7
seconds at 2600 rpm. The mixture is then poured into a 20 x 20 x 20 cm cake-box and the



11.70 % found: C 79.12; H 11.62 % Exanple 5: Preparation of

pol yet her/ pol yuret hane soft foans as well as the stabilization thereof.
0.72 g (0.45 % based on the polyol) of a stabilizer according to Table 1 is
di ssolved in 160 g of a polyether polyol [Petol 46-3MB (RTM (trifunctional
pol yet her pol yol having primry hydrogg groups; hydroxyl nunber 48 ny
KOH g, water content |less than 0.1 % i'd nunber less than 0.1 ng KOH g)],
8.16 g of a solution consisting of 1.6 g Tecostab (RTM BF 2370 (supplied
by Gol dschm dt, Germany), 0.16 g Tegoamin ZE1l (supplied by Goldschm dt,

Ger many)exatherrGicAempefatuteii® meaesdredatueng doaniagltked faard Hidok. Thaddanoblockscarer e i s

stirred Vi garou 0 at 0.67 s EF i ed by
ol dscnifoald EyehA PemRERerTu g rotetnels Tud Bk Pt ns et BERIe
stirred tWingowesuty thiok, 1.8 ceein diznhseterdt 2600 rpm 80.96 g of an isocyanate

[ Lupranat T80 (RTM, supplied by BASF; toluylene- 2,4- and

tol uyl ene- 2, 6-dii socyanate m xture] is then added with continuous stirring
for 5 tm%anseaom@magt of o8t dapmplesTiseusat s @easure v Begron registamdeo(DyndMick 20 X

20 cmca -21 thermc t erafure i s nmeasured duri

F oant ng A Hosk e TBEKOAT RS BOkED B Bofe QVeing &F GRaunn Hekm
tenper ataHdesJoed’h RAiskdeSs atbessae rﬁléé/sufnhﬁ théabmBr ahdhdgelln tHd Qynamich heaes
(2cmthick, 1.5 cmin di amater? nam ¢ heat agi ngeof f oam sanpl es is used

as a neaRdfisiest thedempsraius isngfease M&ﬂﬁ'%a”t,&?t&a@ld & C9105 EhangeeterpunRd

sanpl es Y & bk ¥ e RS GtuF) (TN MMELS Qtrteﬂibeadtwéwmé%rpm a8 3380@)ch
resi stance |s assessed by neasuring the col or the "dynam c" heat

agi ng t eSte fopm qolareeally i ) reppded wdpé"a%ede%Upwae%lﬁg%h\fl) ﬁ%xﬁémaﬁ@ ob fe feaMor
change deh&iiéd iReRcordance \fvwme' mmﬁ gtélt?o%mﬁﬁ&we%t 3% W\)amee%e%te little

tenperatures between 170 and 0. foam color quality is reported in
t er ns ofdiseslaratione Sigh Wd@tUG(SW%VeERaﬁIéWWFﬁb@W ghthersanpesn Theawtes he fpaa@&@r dance

W th th éﬁgﬂgltpr%?oghn]%agﬂ% pwness Test. Low Yl val ues denote little

di scol oration val ues severe discoloration of the sanples. The
whiter the foamthe better is the foamstabilized. Substances that can be

el easeds [ANCLO% OB AL Pl SRATH A 0 4R e PLookBL TR LAOLARIL, dfgROUnds

(VOC) or gaseous em ssi e em
compounds (VOC) or gaseous emissions and condensable em|ssuons (FOG) determined on

the foam samples in accordance with the method PB VWL 709 ("Determination of gaseous
(VOC) and by thermodesorption”, developed by Daimler Chrysler Ltd). For this purpose, a
certain amount of material is heated in an inert gas flow, and thereby released substances
are then frozen in the deep-freeze injector of a gas chromatograph. After separating the
mixture, the individual substances are identified by a mass selective detector, as far as
possible. The VOC and FOG measurements are done with the same sub-part of the
material sample. The quantification of the gaseous emissions (VOC) is done using an
external toluene standard, the quantification of the condensable emissions (FOG) by using
hexadecane (Cis-n-alkane). Reported are the concentrations in ppm (mg/kg), as total
emissions, in toluene- or hexadecane- equivalents. Low VOC values denote little gaseous
emissions; high VOC values denote severe gaseous emissions of the foam samples. Low
FOG values denote little condensable emissions; high FOG values denote severe
condensable emissions of the foam samples. The lower the VOC/FOG values the better is

the foam in terms of releasable emissions. The results are summarized in Table 1.

Table 1:

VOC FOG

Example Stabilizer (ma/kg) (mg/kg)




t he foam sanples in accordance with the nethod PB VAL 709 ("Determ nation of
gaseous (VOC) and by thernodesorption”, developed by Daimer Chrysler Ltd).
For this purpose, a certain amount of material is heated in an inert gas
flow, and thereby rel eased substances are then frozen in the deep-freeze
i njector of a gas chromat ograph. After aeparatl ng the mxture, the
i ndi vi dual substances are identified b); a mass selective detector, as far as
possi bl e. The VOC and FOG neasurenents are done with the same sub-part of
the material sanple. The quantification of the gaseous em ssions (VOC) is
done using an external tp rg gthelquantification pf the
condensabl e em ssj Orbsa*”( FO;E gg}elR%Aﬁgs{a;é §<adecne 26C, 61 n-gdokang) . Reported
are the concentrations infg ,5@_ 3 Ei ons, i h toluene- or
hexadecane- equi gaseous| em Ssions;
hi gh VOC val ues 2 f oam spnpl es. Low
FOG val ues denot $; #5gh FOG40al ups denote
severe condensabl e eniss | es. The¢ | ower }he VOC/ FOG
val ues the better elteasablelemssions. The results
are summarized in Table 1 O’Eabﬂ eorﬂpoulixwzﬂl e Stlabilizey VOC FOG (ngy/kg)
(ng/ kg) -22- 0.35 %3RGANDX 03 ¥3RGR&0&)B8H. 05 % | RGAFCS|383% 25(360 0.05 %
PS-1 e) 0.35 % Conmpound 1)Q03&©P$}1@5 %IRGAF 40 0.Pp5 %PS-1 e)
0.35 % Conmpound 1 ' —0 059 PS-1 e) a)
Conpari son exanpl e. b) Exanpl e accor ding to the invention.

a) Comparison example.

D
3.4
»

. A A
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b) Example according to the invention.

¢) Irganox 1135 (RTM) (Ciba Specialty Chemicals Inc.) is a phenolic antioxidant of the for-

mula AO-1.
(CH,),C o
HO CH;—CH;—C——0—1is0-C4H,, (AO-1)
(CH,),C

d) Irgafos 38 (RTM) is bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite.
e) PS-1is 3-(2-actyl-5-isooctylphenyl)-5-isooctylbenzofuran-2-one of the formula B1.

(B1)

H,C—C—CH, H,C—C—CH,
T
C(CHy), C(CH,),

f) The preparation of compound 101 is disclosed in Example 1.
g) The preparation of compound 102 is disclosed in Example 2.



c) Irganox 1135 (RTM (Ci ba Specialty Chemicals Inc.) is a phenolic
antioxidant of the for- nmula AG1. (CH3)3C OHO CHZ CHZ I1-Oiso-CBH 7
(A1) (CH3)3C d) Irgafos 38 (RTM is

bis(2,4-di-tert-butyl-6-nmethyl phenyl)ethyl phosphite. e) PS-1 is

3-(2-actyl -5-isooctyl phenyl)-5-isooctyl benzof uran-2-one of the fornula Bl.

O O11 OHOCCH3 1 (Bl) H3CGCCH3"MSC-C-CH3 CHZ CHZ C(CH3)3 C(CH3)3 f)
The preparation of conpound 101 is disclosed in Exanple 1. g) The
preparation of conpound 102 is disclosed in Exanple 2. -23- Wat is clained
is: 1. AVbatisadaimexhiszonpri sing a) a pol yether polyol, a polyester polyol or
a pol yurethane susceptible to oxidative, thermal or |ight-induced
degradation; and b) at least a liquid conmpound of the formula I H3C\ 11 HO

(1) H3G QX YohpbsitidRcdmplisingvherein R is C, - Cdal kyl,
a) a polyether polyol, a polyester polyol or a polyurethane susceptible to oxidative,
thermal or light-induced degradation; and

b) at least a liquid compound of the formula |

H,C

? N O
H,C
[ (1
HO X—C—0—R,
R1
wherein
R1 is C1'C4a|ky|,

R2 is a branched C4,-Casalkyl, and
X is C4-Cgalkylene or C,-C,alkyl substituted C,-Cgalkylene.

2. A composition according to claim 1, wherein

R, is methyl or tert-butyl,

Rz is a branched C44-Cysalkyl, and

X is C4-Cqalkylene or a methyl substituted C,-C,alkylene.

3. A composition according to claim 1, wherein X is ethylene.

4. A composition according to claim 1, wherein R, is a branched C45-Cszalkyl.
5. A composition according to claim 1, wherein

R, is methyl or tert-butyl,

R.is a branched C4s-Cyalkyl, and

X is ethylene.



R2 is a branched Cl12-C25al kyl, and X is C, -C8al kyl ene or C, -C4al kyl
substituted C2-C3al kylene. 2. A conposition according to claim1, wherein
R, is methyl or tert-butyl, R2 is a branched C, 4-Czbal kyl, and X is

C, - C4al kyl ene or a nethyl substituted C2-C4al kyl ene. 3. A conposition
according to claim1l, wherein X is et héene. 4. A conposition according to
claiml1, wherein R2 is a branched Cl15 2al kyl. 5. A conposition according
to claiml1, wherein R is nethyl or tert-butyl, R2 is a branched

C, 6-C2oal kyl, and X is ethylene. -24- 6. A conposition according to claim
1, wher é. nAcnonwoaie'm a(;d:l)rdi'ng tp rcdre i, wheredm compoment @) is (oréslent in 410 abdobatisefd on

th of nt (a).. 7. it ding to claimi,
compr 1 <00 Pt CREPEFON HsokpigRLoTEREBREME) (o) “and (b). further addi ti ves.

8. A conposition according to claim7, conprising as further additives

l'ight- st bilizers essi ng. st abi | | zers and/or amnic antioxidants. 9. A
conposi tf o/hc%‘%?'ﬁﬁ"ﬁ 6‘? g 19 ﬂg'@ Tcomprisingg agdtion. &?é?@?r?@"@?ﬁ?ﬁﬂ%é”é’
benzof urgy fmegdd,mggsphl tes, phosphonites or phenothiazines. 10. A process
for Stabl{l zing a pol yether poI yol, a polyester polyol or a polyurethane
agai nst oxidative, thermal or Ii ght -induced degradation and reducing the

foggi ng QON%@EU&{MaéB‘or& to 991@' e pr\@’ﬂ'l 4y ﬁﬂﬂpr;%o%?ﬁeegpﬁgﬁtrﬁﬁ tgf'?%e'ré“%c& herein

or applying thereto at [east a II C]UI com poun ordi ng
t o cl ai messing stablligers @hdfohamiinig antibxigantsounds of the fornula | according to
claim1l1l as stabilizers for poly- ether polyols, polyester polyols or

pol yur et hanes agai nst oxidative, thermal or light-induced degradation and
as reducer & cdémparitginngcaooding itd wtairor8, cdonipnisingcdsy pexcessing stabilizers benzofura-

nones, phosphites, phosphonites or phenothiazines.

10. A process for stabilizing a polyether polyol, a polyester polyol or a polyurethane against
oxidative, thermal or light-induced degradation and reducing the fogging contribution of the
polymers, which comprises incorporating therein or applying thereto at least a liquid com-
pound of the formula | according to claim 1.

11. Use of the liquid compounds of the formula | according to claim 1 as stabilizers for poly-
ether polyols, polyester polyols or polyurethanes against oxidative, thermal or light-induced

degradation and as reducers of fogging contribution of the polymers.





