- 1 - Stabilization of polyether polyols, polyester polyols and

pol yur et hanes The present invention relates to conpositions
conprising a polyether polyol, a polyester polyol or a polyurethane
susceptible to oxidative, thermal or light-induced degradation, and
as stabilizer a specific group of |iquid phenolic antioxidants. The
use of phenolic antioxidants as stabilizers for polyether polyols,

pol yester polyols or polyurethanes is kdown, for exanpl e, fromH.
Zweifel; Plastic Additives Handbook, 5th Edition, Hanser Publishers,
Muni ch, pages 88 109 (2001) The knomn stablllzers do not satisfy in
every respect t$tab otipolyethenpelyols| ; : polyurethangsed t o
neet , espeC|aIIy mnth regard to shelf life, water absorption,
sensit|V|ty to hydrolysis, in-process stabilization, color
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the armuntstmnzgpé %Sédfl%g%@%’i‘h&;@ﬁﬁ@%ﬁé‘é’rﬁm&ﬂ% and especial |y gaseous
em ssions (FOG he gaseous em ssions are also often related to the
| oggi ng' phenorrenon where evaporated volatile materials may

condensat ernemsau;t paHalid Entithideiss %@%&%lll&@@%r%lyé@neﬂﬁﬂ% fp%ly@éiert ;Btﬁyols or po-
wi ndow. itign, end-users rniture
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fl exi bl e shankert RPubkisHepsMunieh; patibistgeveago s2oph). as catal ysts, surfactants,
flane retardants, antioxidants contribute to em ssions of the

pol yur et hane foans. The mai n sources of VOC are additive |ike

silicone s‘mef mmnmblams afoi het saisql nsewery Tospesit &teehugﬁ l’éh&ireaﬁéntsf Whlch a
t he stablll Lan o nbi nat
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i nvent i on deh@ndffone the euicedive industy to cigsificantiyr iesicey ofi)hea apolugtebh eslatile
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liquid Corqﬂmwscﬁretalﬁ@ ¢ftp(nn@|aéed to the-fogging’ phenomenon, where evaporated volatlle
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 |



wherein Rl is Cl-C4alkyl, R2 is a branched Cl2-C25al kyl, and X is

Cl- Ceal kyl ene or Cl-C4al kyl substituted C2-Ceal kyl ene. Al kyl having
up to 4 carbon atons is a branched or unbranched radical, for exanple
nmet hyl , ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl or
tert-butyl. One of the preferred definitions for Rl is nmethyl or
tert-butyl. Al kyl having between 12 and_25 carbon atons is a branched
radi cal, for exanple 2-butyl-1- octanor?'z-butyl-1-nonao|,

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, 2Zylgexyl-1-octanol, 2-hexyl-1- nonaol,
2-hexy1- 1- decanol , 2-hexy1*1-u@decanol, 2-hexyl-1-dodecanol,
2-hexyl-1- octadecanol, g-heptyl-1-octanol, 2-heptyl-1-nonaol,

2- hept y1- 1-decanol , 2-hept ylndeca ol , 2-heptyl-1- ﬂgdecanol ,

2- heptyl- 1- oct adecanol, Bpo 20t-a olo_zgoctyl-l- naol
2-octyl-1-decanol, 2-octyl-1-\und¢canol, 2-octyl-1-dodecanol or
2-octyl-1- octadecanol. A preferred definition for R2 is

2- hexyl-1-decanol and 2-oct ;- 1-dodecanol . Cl- CoAl kylene is a
branched or unbranched radical, for exanple nethyl ene, ethylene,
propyl ene, tripethylene, tetranethyl ene, pentanethyl ene,
hexanet hyl eneWN#&Pt anet hyl ene or oct anet hyl ene. A preferred
definition foRr,¥g,ekylC4al kyl ene, especially ethylene. Cl-C4AAl kyl

substituted CL-C8al kyl e i ranched or unbranched radical, for
exanpl e et hyl ﬁ‘a@ﬁ&faﬁfﬁﬂﬁaﬁw%g‘h@ e, 2-net hyl et hyl ene,

1- et hyl pr opy Kene,-Ofalkieme toh Tl 10 a0y babstitutel Rr&hkyiess definition for X
is 1-nethyl ethyl ene or 2-nethylethylene. -3. Preferred conpounds of

the formula | are those wherein R is nethyl or tert-butyl, R2 is a
branched @l4i IGR5glupytb 4 cartgbn atoms is a branched or unbranched radical, for example methyl,

ethyl, propyl, isopropyl, n-butyl, sec-butyi, 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-dodecanal, 2-
butyl-1-octadecancl, 2-pentyl-1-octanol, 2-pentyl-t-nonaol, 2-pentyl-1-decanol, 2-pentyl-1-
undecanol, 2-pentyl-1-dedecanol, 2-pentyl-1-octadecanol, 2-hexyl-1-octano!, 2-hexyl-1-
nonaol, 2-hexyl-1-decanol, 2-hexyi-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-dodecanal.

C,-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 C-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.



X is Cl-C4al kyl ene or a nethyl substituted C2-C4al kyl ene. Further
preferred conpounds of the fornmula |I are those wherein X is ethyl ene.
O special interest are conpounds of the formula | wherein R2 is a
branched C15-C22alkyl. | 3 Preferably, RR IS -CHCH R4 , wherein R3
is C3-Clbal kyl, and R4 IS C5-C20al kyl; with the proviso that the sum
of carbon atons of R3 and Rei is from10 to 23. Also of interest are
conpounds of the fornmula I wherein Rli???mnhyl or tert-butyl, R2is
a branched Cl15-C20al kyl, and X is ethylene. The conpounds of the
formula | can be prepared in per se known manner, for exanple by
esterification of an carboxylic acid with an al cohol. The conpounds

of the forﬁ?é{e‘f’re{ic%?ouﬂdtstoﬁm& ARl 20 osg Ghsrelr0r POl yether polyols,

pol yest er uret anes agal nst oxi Tdat | ve, thermal or
| i ght-ind %I"I@é’gf@{da'ﬂ-lbéﬁl and as reducers of fogging contribution of

t he pol ynﬁﬁﬁsa-ﬂ%cﬁé&'@?‘@%ﬁ( phpghe fornula | are |ikew se used for
polyurethane r oduct1 on, PeC|aII y for preparing flexible

pol yur et hahis o%ﬁkylem%owm hybsbetitbited lke-Cadlignec onposi ti ons and t he
products produced therefromare effectively protected agai nst

degradati on rticul ar, scorching during foam production is
avoi ded. FFrLlEE'Ih@'r%{'pf’Jl ed ﬁH’BE?Hﬂdﬁé’ the femmuia| qr%phogekyhﬁqe@ Hisgiiargne- i sodecyl
phosphite (DPDP) or phenyl diisodecyl phosphite (PDDP) are post added

Of special interest are compounds of the formula | wherein R; is a branched C,5-Czoalkyl.

R

| 3
Preferably, R;is —CH;—CH-R, | wherein
Rs is C3-Cqgsalkyl, and
R4 is Cs5-Cypalkyl; 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-butyi,

R:is a branched C1s-Capalkyl, 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



- 4 - as antioxidants or antiscorch systens to the base stabilized

pol yet her polyols at the m xing head prior to the foamng in relative
hi gh concentrations (up to 1.5 % by wei ght based on the pol yether

pol yol ). The pol yuret hanes are obtai ned, for exanple, by reacting

pol yet hers, pol yesters and pol ybut adi enes whi ch contain term nal

hydr oxyl groups with aliphatic or aromatic polyi socyanates.

Pol yet hers and pol yesters havi ng term nélr hydr oxyl groups are known
and are prepared, for exanple, by polynerizing epoxides such as

et hyl ene oxi de, propyl ene oxi de, butyl ene oxide, tetrahydrofuran,

st yrene 03§ dotioddapisi arrantisemghdsyistems tolihe hasesstabilized pblyethexpatydieat the tidng
presence I [ r [ i

e o xt Gpa pon @in YooR b Rl ER cBfkepiralcE o BPER & 20 el B on
reactive Myechaugther aelyels, such as water, al cohols, ammonia or ami nes,
for exanple ethylene glycol, propylene 1,3- and 1, 2-glycol,

tri met hyl ol propane, 4,4'- dlhydroxydlphenylpropane ani li ne,

et hanol aniThe Pebuisthappe aeipkianed foiserample by seanting eplyethers. Bplvestersand phly-

i n accor dan8iewks WnlchSontbie Mrin®al hdh r -
to those pol ylgt hers whi ch predom nién?m%d‘ggﬁgﬁgdgbﬁét%y&mnﬁ%‘ﬁ@ ggiglg&eb 2

on al |l th&aeR groups present in the polyether) contain primry OH
groups. Furthernore, polyethers nodi fied by vinyl polyners, as are
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cycl ohexane 1, 3- a I soC 0 any sired
of these ,pgl@;wgﬁ@ng ityrene and acrylonitrile in the presence of polyethers, are suitable, as are

| socyanat @oibRadiends ARithiy OHiggQp¥anat onet hyl cycl ohexane, 2, 4- and
2, 6- hexahydrotol yl ene dii socyanate and al so any desired m xtures of
these i soners, hexahydro-1, 3- and/or -1,4- phenyl ene diisocyanate,
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polyisocyanates, for example ethylene diisocyanate, 1,4-tetramethylene diisocyanate, 1,6-

hexamethylene diisocyanate, 1,12-dodecane diisocyanate, cyclobutane 1,3-diisocyanate,



Particul ar preference is given in general to the polyi socyanates
which are readily obtainable industrially, for exanple 2,4- and
2,6-tolylene diisocyanate and any desired m xtures of these isoners
("TDI "), polyphenyl -pol ynet hyl ene- pol yi socyanat es as prepared by

ani | i ne-formal dehyde condensati on foll owed by phosgeni zation ("crude
MDI "), and pol yi socyanates contai ni ng cgrbodiinide, ur et hane,

al | ophanat e, isocyanurate, urea or biuré&t groups ("nodified

pol yi socyanates"). Pol yurethane foans are preferably prepared from
liquid starting conponents, either the starting naterials to be
reacted \MCY%O*W@GaggtW -Iifedliisgeyanate and glsetany desiredamistueessif dheserisamesss 1-
or a prea%\e!ﬁénafb%‘ﬁ@tﬁh@ﬂ I%Waﬁé‘t@%e&@l@&cl&{& (ﬁ LIEGNG @?ﬁ% ﬂ?ﬁréﬁ% Isne

and an excess of po | socyanat e bei ng prepare I I’St an
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the moul d,turla@@f fressrbhers, @phbhietibid BUe FhaRFS Higddanf¢E Faph Iene 1 5-
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by the known doubl e conveyor belt process. These processes can be
used t o0 PigPRLE pbisiid R SnplSEifk .sfohfaﬂat& @'OEH—CMIH %M@ RARRed Q]e:lmé are
Thefoamsflndpeutl |t|es known for~ such or exa gl
mat t r esse$r di5EPNAFHBI05E OF ynare, of the *GYWQMP@W'WVW Wé'chr?d%lgbfﬁmé% in

as wel | asnd urde'@ tﬁ@fh%éiﬁél%@pa@iﬂoﬁ'o?'is'oE%%ate§Ul?B ARItBhAYPe8ble Mo L an
aut onobi | e industry finally as sound-insulating conpositions an

as corrposidP?'E?ﬁé“'ersl?éH‘te PRURIMERIOBRA BRNISAYIABper at ur e i nsul ati on,

for exanple in the construction sector or in the refrl geration
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1. 4. Tocopherols for exanple a-tocopherol, p-tocopherol,

y-tocopherol, 5-tocopherol and m xtures thereof (vitamn E). 1.5.

Hydr oxvl at ed t hi odi phenvl ethers for exanple

2,2 -thiobis(6-tert-butyl -4-nmnethyl phenol),

2, 2' -t hiobi s(4-octyl phenol),

4,4' -t hi obis(6-tert-butyl-3-nethyl phenol),
4,4'-thiobis(6-tert-buty|2-nethy|phenorff

4, 4" -t hi obi s(3, 6-di -sec-anyl phenol ), 4,4'-bis(2,6-dinethyl-4-

hydr oxyphenyl ) di sul fide. 1.6. Al kvlidenebi sphenols for exanple

2, 2' - met hyn tedberarsionaf foams; {He-faamisgtis bifgnessoied oup jrmoulds. In that case, the re-
nethylene 6+ u thy n

2,2 -net h?lbtzc{r?egfng?% ﬁe%%&? ﬁ g;rbre&{‘ﬁ ?Jéyage Pl1e>l<jl>9l matehnals lae metals, typically
2,2 - et hyl@n@wsQmplﬁ@pﬁ,ytyplgalkyﬁgom@gyﬁpwethg|n)ou| the foamable reaction mixture

2,2 -net hYéa‘?ﬁtet% SR 1IAA8 Ye frouldBd QMichéh?Hé"‘o)am moulding can be carried out such that
, 2' -met hyl enebi s(4, 6-di -tert-butyl phenol)

_ et hy theiBRYHING as 8.c8llulareurtagr, By cHie QB ajternatively, such that the moulding has a
- et hy ldefensdn ﬁﬁcﬁatc.(éllﬁlarb&ttré’ I In4his %@ﬁ\étc}{érpfﬁg%ﬁsmle to place into the mould a

2'

2'
, 2" -met hyl enebi s benz non pheno
,2' - et h?F@ﬁ'E% g B“"}‘a”n‘% FH?F%@EZ'V'IBW% oﬁ'??lfa?rén%ﬂt?'”ed to fill the mould
4' - met hyksaghit B( Rovievel, atserpbshué yd ﬂb@a“lmbl)e foamable reaction mixture into the mould

, 4" - neth Ienebls e | - 2- heno
1, 1- bi s( 5 Qaé\rl,? B%HLVfdjio h@/ﬁ\edQ% oﬂﬁe‘?’f%B%WaHbthe latter case, therefore, the
2, 6- bi s( 3obe'et|erb|utcyrhe500mnhydvea:hh;gihgoxybenzyl) 4- - 8 - m
et hyl phenol, 1, 1, 3-tris(5-tert-butyl-4-hydroxy-2-nethyl phenyl)
butane , 1, 1-bis(5-tert-butyl-4-
hydr oxy- 2{nmitiehgdse haf rfgdr -rBeuidinm deowh neterieg) treilbadeaage nts ttypidatip iligbnecails, are

o S1 5 Zor T8k Balckndog e RYRUEP AL UERS B ves sl e relase
bi s[ 2- ( 3' -agents.-dptionally aﬁmidlugﬁ(yitﬁextﬁmtahlgelebemagar)ts. gt it eso-fdwssiple-td ure thiy-
P | SSRRPRBR YRyt ol S O U R
2, 2- b| S- (Lmet kknownisieuble canveydr bslymroeasshifesh eroceyses-can dedisey tamrepaip floxivie,
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succi ni ¢ &eihig(phenpleminofproganel i (o-tolyhhigmmﬁeesbns[h (1 .3'-dimethylbutyl)phenyllamine,

N, N - bi s( 2,42 t I I am ne. an

4-tert- OC%{/tlzuachageé 9 p@@gﬁ m%) y%h‘%’% aﬁ%}(%% ne %n&'&%ﬁy%&‘éd\eﬂ%u&nen-

tris(2,2, Gctﬁdipbttny@lmawanﬂxtpnepﬁmm+ amd dialkylated namd;tlmeeylammes, a mixture of

t et rakl s( h t e C

Loe ekt S frofa O g | SLIALES gfoﬂdgég%@ybﬂy&sé% TiRuft RY RO SLAR Rl
|sopropylllsohexyldlphenylam|nes 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-



- 13 - thyl pi perazi none), 4-benzoyl-2, 2,6, 6-tetranethyl pi peridine,
4-stearyl oxy- 2, 2, 6, 6-tetranet hyl pi peri di ne,

bis(1, 2, 2,6, 6-pentanet hyl pi peridyl)-2-n-butyl-2-(2-hydroxy-3,5-di-ter
t-butyl benzyl)- mal onate,

3-n-octyl-7,7,9,9-tetranet hyl-1, 3, 8-tri azaspi ro[ 4. 5] decane- 2, 4- di one,
bis(1- octyloxy 2,2,6, 6- tetranethylplpe |dyl)sebacate

bi s(1-octyl oxy-2, 2, 6, 6- tetranethylplpeﬂldyI)SUCC|nate | i near or
cyclic condensat es of

N, Ni - bi s(2, 2,6, 6-tetranmethyl-4-piperidyl)hexanet hyl enedi am ne and

4- nor phol & nanglphermthiazing, G ordue, o mehezank diatkileted omatwipbenashiagine, N,NN'N'-
2-chl oro- t@tr@ﬁ”@hg(fh -BiRMHiNdbB2-BRs, % r%locﬁlr@oftcﬁrerd?f%t;b\él/ Hﬂaﬁéegy@suﬂstﬁjt?d o

i azi ne and 3-am i nopropyl am no) - et e condensat

2- chl or o- $bgtityted (dip DHAT{EaMimene obthe apoge 5@?49%@%}%@@% @y $ybstituted
1, 3, 5-tri gienbhiaaingd. 1, 2- bi s(3-am nopropyl am no) et hane,

8- acetyl- 3-dodecyl- 7, 7,9,9-tetranethyl -1, 3,8-triazaspiro[ 4. 5] decane-2
, 4-di one,

3- dodecy 12. 3\ ahsdrtRrbaridighbstebilivels 4- pi peri dyl ) pyrrol i di ne-2, 5-di one,
3-dodecyl-1-(1

,2,2,6,6-pentanet hyl-4-pi peridyl)pyrrolidine-2,5-dione, a mxture of
4- hexadecy.l 03¥2'-Hytbxfpheh e ey aiaroRs 2 fob efarth b rAZEhiydxy-P-aiettigheny Benzo-

SN b o GaBle (3 S AR PHY 2 A ORE b TR R Gt YR e rRYPhe-

4- cycl ohenybenmdotriaz@e 62-(2Hhgdrbxr-8-(1,1.3, ﬁmtramamylbetyl)meagumiﬁmaémlepfz-(a',5'-di-

1, 2-bi s( 3 50 oo Lriazi

25 wel | SER P BER RS ”@Fﬁ%sﬁ%%&%w A A
[ 136504- 964)e§-¢hloreberzatiiezaiat 22 (3b6ecth Bylietestrhatiil-2 hydeoxgpitenyl)benzotriazole, 2-(2'-
2,4,6-t T |1 N, N- di but yl '

bty ARS8 R R Bz
[ 192268- Gdequphenyl)benzotnazole -(3' 5' bIS(O‘. a-dlmethylbenzyl)-Z'

> U SR e sy g8y b

2- undecy 15-¢hi¢r09er!;otr@zmla,net hy1- 1- oxét33{edt-hlitdbal242 ethyirepy oxy)chrishgiethaha’-
a react | f tark ) )
g}g’ré%li@ chlorobenzotrl zole 2-(3-tert-but gyl 2-hy Zo’% (-

7,7,9, 9- tetra cl oun ec 1- 1- oxa3, 8-di aza-4- oxos
ane and e@f-"@ﬁ*&’@ﬁ@ﬁ?\d‘?thwg’ henyl)- %P@Q@bg‘@”@z@e,peihf%mmn% ydroxy-5'-(2- meth-

pi peri dyl phenyh) & N
it %?&%%ﬂ#ﬂbh@ny{ ﬂeﬁ%{r@%ﬁ/ pYh! t@ﬂ-@@fﬂaz Ihydroxyr 5'- ()2 og(yg;nr)% gtingl

t'et rarret erl
ol ant e, CEVIPHRRbENZoIaZ0 et Bobk PPy S By R AP -hydrony
1,2,2,6, %r@ﬂﬁ}ﬁéﬁ?&t%m‘l by —@6&&&9@%&%9@5 methylphenyl)benzotrlazole 2-(3-tert-
pon[rreth pro 1304\;5 6-t etranet hy peri dyrnsil oxane,
B Lact | B ORRE ST P eatebRR RO MP Ny B ol cog@i/mwmepﬁw-
2,2,6, 6- t@ﬂfﬁﬂﬁthﬁi’etﬁklb@[?l)@@érﬁ@fn’a%l@@ -yihenol]; the transestenﬂcatlon product of 2-

2,2,6, am n m des for exanple
et oc@ytﬁﬁivgﬁ-éﬁ%m% I LR A SO with
, 2" -dioctyl oxy5,5"-di -tert-but oxani |l i de,

2" - di doRrbeyiviEne- y®| - HI0; t dR—=BCORGRPTA-CH > . where R = 3-tert-butyl-4-
et hoxy-2' -ethyl oxanilide, N, N -bis(3-dinethyl am nopr opyl ) oxam de,

gt hoxy- rgrdtrd?(?% Mﬁhzo@raa‘z@ﬁﬂ%ﬁ% yl,i de ogach HFo'i'y-@‘- K Hbiifhetd Tw;l&nzyl)ns (1,1,3,3-

t hoxy- -di-te but oxani 1 i ures o

met hoxy@t@'ﬂﬁ@?lp*ﬂtm%"ﬂl@mqt”%? ande-i@- Btltdm)@s?' b1f1 83-tatmethylbutyl)-5'(a, -
t hoxy- ﬂhéﬁ?ﬁéhi{%ﬁéﬁg%%théﬂﬁ’é -14- 2.8

e
- (2- Hydr oxyphenv 5-triazines for exanple
,4,6-tris(2- hydroxy 4-octyl oxyphenyl)- 1,3, 5-triazine,
(
n

(23 hy dr Y2 fv@ekiteAXIHPABREHES ) artl, Boribothed it BRIANE PR B droty, 3-Pethblyd

1,
4,
2
2
2-
2-
2-
p-
p-
2
2
2-
z

i
4-octyloxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4'-trihydroxy and 2'-hydroxy-4,4'-di-

methoxy benzophenones; N-alkyl-N,N'-diarylformamidines, for example, benzoic acid, 4-



- 15 - tra-tert-butyl-1,1'-biphenyl-2,2'-diyl)phosphite,
5-butyl-5-ethyl-2-(2,4,6-tri-tert-butyl phenoxy) -

1, 3, 2-di oxaphosphirane. 5. Hvdroxyl am nes for exanple

N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne,

N, N- di octyl hydr oxyl am ne, N, N-di | auryl hydr oxyl am ne,

N, N-di t et radecyl hydr oxyl am ne, N, Ndi heé decyl hydr oxyl am ne,

N, N- di oct adecyl hydr oxyl am ne, N hexadé gl'- N- oct adecyl hydr oxyl am ne,

N- hept adecyl - N- oct adecyl hydr oxyl am ne, N, N-di al kyl hydr oxyl am ne
derived from hydrogenated tallow amine. 6. N trones for exanple

N- benzyl - lmsthy!nbRaniginplimetndeneiantinglyethyl| gster- Minuvinl ADt (BAMY), Ciba Specialty
N-octyl al t [ )
N oo degy IQ?Q ME rlb%rg&%l &H%:I %¥ihyl§h%nﬂ%ﬁr@%@hé]&ﬂ%] ethyl ester; 2
NhexadecyPrDBQ’r]Sl‘faa%%n@'éﬁ oxyRheBYlks, 2-ethylhexyl ester [Uvinul 3088 (RTM), BASF]; 2-

N-oct adeCyiop @Adm%cuhe@t@y@ﬁ&slatu.,sﬁéawe ethyl ester [Uvinul 3035 (RTM), BASF]: or 2-
N- hexadecyl - al pha- adec

N- ocat adeE’?Pe%’ 1, @qg%éésq qhepylogeethylhexyl ester [Uvinul 3039 (RTM), BASF].
N-hept adecyl - al pha- hept adecyl ni trone,

N- oct adecyl - al mtrone derlvedfro

N, N-di al k tylel eRzolc, acids. dor SXaAR161-Brdyinheny!

Thi osvnensas.waté omheawmywt@lldc@whyhyl tsbucsudtep Hmﬁmm%eoreiholdb@MQéﬂ‘t lﬁhtylben-
ters o

brthi 0d prRYreaMEnol EeRroH GRoEaha e vreRur SSrOh i hRetypengy

tridecyl ast erhexadmylcapﬁ,s}bletammtyﬁa-hgdireXWEnzdaee zi petadeyt o, 5-di-tert- butyl -4-

G e o AR IR e A PR L SRR B

Basi ¢ co-st ab| lisers for exanple nel am ne, polyvinylpyrrolidone,

der T vat | o Reylalel Yot ShaiR ML Tl el 5B REE B o ﬂ&aéﬁaﬁigrﬁ@phe-
anld al kal nym:rﬁaet metrgt ad-catstaintaho)dymhmagﬂmw fnathyly aagarcts-nietiyl-pnestimdxgcinna-
cal ciumste

zZi nc ear nesi um be ate esi um
st ear at e, méédsﬁw{ ECKRN0 5591:2/ %{%fa"m% ﬁﬂt%féé ora%gpmwethoxvcm-
pyrocat echathaté an®N- (gloaﬂaomm?-qaafyb@dv&tys-z matﬂynnEbllnleers and reinforcing
agents for exanple cal ciumcarbonate, silicates, glass fibres, glass
bul bs, asbestos, talc, kaolin, mca, barium sul fat e, netal oxides and

h]}/dr?)ﬁi deg.s. Nakelbcwmbbm:ls fog@mhﬂaléalckwmgwpfdxeybf zli,rg'cthﬁ)bi:eLw(s,1ﬁ5,3-teitrlaﬁfeﬂwyt-
of ot her ra uc er.s -16- ) er.

S0t 1 vesDRuPhBoll S S Bie, 7L BE B icobpleis Wiih o wiriogh g inpiadfits such as n-
pi gment s, butylemlneg;ne&dadnhrrmmsqr NadyelblyssdylsietHanolamien tnickél dibatpitithiocarianetd,
bri ght S, o f i , i t t i .
ngents. " igkel SR TERAL HonAAI AR o e, BRAY! & L RhiR, R HRu Y- 3% citen.
c51i Zggogggbmtwbmzﬁphmpﬁﬁﬁc 868, nitkeScorAp!@%zoZ‘&étoxihies.e 5., df"BSh}(BIMy :Unéihylphe-
EP- A- 0589%®d§%&3§3%%§| Srileyes b0 T bhepyPradli A I aroxyoazole WA B it
(2- acet oxg@tandiignapligangs] - 5, 7-di -tert - but yl benzof ura

n-2-one, 5, 7-di -tert-butyl-314-(2-

stearoylox%ethoxy phenyllbenzofuran 2- one,
3'-bis[5, d -for example b|5(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-butyi-4-hydroxybenzyimalonate, 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-



hydr oxyet hoxy] phenyQbenzof ur an- 2- one] ,
5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2- one,

3-(4-acet oxy- 3, 5-di net hyl phenyl ) -5, 7-di -tert - butyl benzof uran- 2- one,
3-(3,5-di methyl-4-

pi val oyl oxyphenyl) -5, 7-di -tert-butyl benzof ur an- 2- one,

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

3-(2, 3-di net hyl phenyl)-5,7-di-tert- but!ﬁ benzof uran- 2- one or 3-(2-
acetyl-5-isooctyl phenyl)-5-isooctyl benzof uran-2-one. The
costabilizers are added, for exanple, in concentrations of 0.01 to
10% r el dnylvrerazinanier 4-besdoyhRRGia- teuameﬂhelpipymuimaet4-stepqumr2a&tétmmethyl-

bili f
R T LT
ant i oxi daralenaig. e 3ffb®0tlé7€’a?1%9éetcﬁrwhxbé ScB-trinzaspiso ﬁldEQanePE éfdemeedbusm octyl-
processi ngy §t25336 kétl%ﬁ{eﬁ'l@ ;fenB Pé&f@n%ﬁ? oétgltom 3%6-t n&%&gfpﬁﬁ%ﬁdgﬂ?gucw

phosphoni tes é am ni ¢ ant’i oxI
of unsubdets !!’B%?d ©b PV@G E@@qqnﬁﬁt@'éi otiNp¥rbis(d. 2 Abrietsarasttly ¥ piRaTisudexemethigne-

or subst 'déﬂﬁlﬁgamﬁ-ﬂ%@ioﬂﬁd Q%sdlér%rbﬁ%%' trlzﬂﬁe Qﬁfé&‘%néd’t’é’ 6.k dﬁlf\'oad &Bis(4-n-

rel ates to new conpounds of fornula Ia,

(OH3) 3C (bepiAmite26, RN bﬁ#@w@z)ﬁv%i 2i%-gtinopropylamino)-

(CH3) 3C 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-
thyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-piperidyl)pyr-
rolidine-2,5-dione,  3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrrolidine-2,5-dione, a
mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethyipiperidine, a condensate of
N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-cyclohexylamino-2,6-
dichloro-1,3,5-triazine, a condensate of 1,2-bis(3-aminopropylamino)ethane and 2 4,6-tri-
chloro-1,3,6-trtazine as well as 4-butylamino-2,2,6,6-tetramethylpiperidine (CAS 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-dodecylsuccinimide,  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-
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'-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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2.8. 2-(2-Hydroxyphenvi)-1,3,5-triazines, for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-
1,3.5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
{2,4-dihydroxyphenyl)-4,6-bis(2 4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyl-
oxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyi)-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)-
1,3,6-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl-
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)-8-phenyl-
1,3,6-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(salicyloyl)hydrazine, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine,
3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyi

dihydrazide, sebacoyl bisphenylhydrazide, N,N'-diacetyladipoyl dihydrazide, N,N'-bis(salicyl-
oyhoxalyl dihydrazide, N,N'-bis{salicyloyl)thiopropicnyl 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, diisodecyi
pentaerythritcl 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-butylphenylypentaerythritol 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,g]-1,3,2-dioxaphosphocin,  bis(2,4-di-tert-
butyl-6-methylphenyl)methyl phosphite, bis(2,4-di-tert-butyl-6-methyiphenyl)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-




HOCH2CHTC- 0- CH1CH- (CH2) 9CH3 (Cl-13)3C (CH2)3CH3 O ||
HOCH2CHFC- 0- CHTCH- (CH2) 5CH3 The present invention also relates to a
process for stabilizing a pol yether polyol, a polyester polyol or a
pol yur et hane agai nst oxidative, thermal or |ight-induced degradation
and reducing the fogging contribution of the polynmers, which
conprises incorporating therein or applging thereto at least a liquid
conpound of the formula I. A preferred1 ubj ect of the present
invention is therefore the use of the liquid conpounds of the formula
| as stabilizers for polyether polyols, polyester polyols or

pol yur et Hearted-batyhi A 'stipteny 62 2'+did)phodpbitera 5-boityl-Bietiyt-24( d Beta-dert bapylplkarioky)n

and as r { Lhg contribution of the polyners. - 18 -
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5. Hydroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine,

N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N N-
dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecythydrox-
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from
hydrogenated tallow amine.

6. Nitrones, for example N-benzyl-alpha-phenylnitrone, N-ethyl-alpha-methylinitrone, N-octyl-
alpha-heptylnitrone, N-lauryl-aipha-undecylnitrone, N-tetradecyl-alpha-tridecyinitrone, N-
hexadecyl-alpha-pentadecylnitrone, N-octadecyl-alpha-heptadecylnitrone, N-hexadecyl-al-
pha-heptadecylnitrone, N-ocatadecyl-alpha-pentadecyinitrone, 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 f3-thiodipropicnic acid, for example the lauryl,

stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(p-

dodecylmercapto)propionate.

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

cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes,
alkali metal saits 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, tale, kaolin, mica, barium suifate, metal oxides and hydroxides, car-
bon biack, graphite, wood flour and flours or fibers of other natural products, synthetic
fibers.



(CH2)5CH3 0 | HOCH2CHFC- 0- CHTCH- (CH2) 7CH3 (CH3)3C (la) 58.48 ¢
(0.20 nol) of nethyl-3-(3",5 -di-t-butyl-4"hydroxyphenyl)-propionate
(Ciba Specialty Chemicals Inc.) is nelted in 50.59 g (0.2087 nol) of
2- hexyl-1-decanol (Ilsofol 16, purity: 97 A), from Condea) by heating
in a percolating stream of nitrogen in a 3-necked flask equi pped with
a stirrer, a thernoneter and a short élux condenser. Then a

catal ytic amunt of 0.80 g (0.0032 mol J° of di butyl-tin-oxide (Fluka,
purum is added with stirring and the reaction mxture is heated up
to a bath-tenperature of 190C. A clear, slightly yellow solution
resul ts i Sihersadgitives. jpr gxample ralagycisers Waticantsmeaiulsiiiers mamentsir theelpgy

16 hour s.addifi@esc¥ahiyéts K AREEIMBOAgents, Qﬂ)tf&‘éfbr@ﬁfen@% flarNéprbdtin argélﬁ’(g‘r?%tlsﬁtlc

stream Then the reaction mass 1s cooled to roomtenpera ure a

i qui d mEoERts #pd PoWing 398P8d t hr ough a smal | anount of silicagel 60
(Merck) to renmove the catalyst. The residue yields 100 50 g (100% of
theory) of. the co ound 101 of the formula

Anal
C331156032: S dglinongs  for 6@%“%31‘?6 365!“ l|J13114 350763,
Exanpl e 2.5, BIEm24L U 50175(31Q; 0 SYpRu6dsd, s o, 2521@43f DERAM3Mden1;

(CH3) 360@@4’3%&2%%4:6%79 EF' %nggg)épﬂ%%bl? ?02 91:3!3-%\-1291384 or 3-[4-
(2-acetoxyethoxy)phenyl]-5,7-di-tert-butylbenzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-
stearoyloxyethoxy)phenyl]benzofuran-2-one, 3,3'-bis[5,7-di-tert-butyl-3-(4-[2-
hydroxyethoxy]phenyl)benzofuran-2-one], 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-
one, 3-(4-acetoxy-3,5-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-one, 3-(3,5-dimethyl-4-
pivaloyloxyphenyl)-5,7-di-tert-butylbenzofuran-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert-
butylbenzofuran-2-one, 3-(2,3-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-one or 3-(2-
acetyl-5-isooctylphenyl)-5-isooctylbenzofuran-2-one.

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 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 Ia, b, Ic, Id and le.

(CHQ),C
s (CH,)CH,
I
HO CH,CHy C~0-CH;-CH-(CH,),.CH, (1a)

(CH,),C



58.48 g (0.20 nol) of
met hyl -3-(3',5 -di-t-butyl-4"hydroxyphenyl)-propionate (C ba
Specialty Chemicals Inc.) is nelted in 59.70 g (0.209 nol) of
2-octyl-1-dodecanol (lIsofol 20, from Condea) by heating in a

percol ating streamof nitrogen in a 3-necked flask equi pped with a
stirrer, a thernoneter and a short refl ux-condenser. Then a catal ytic
anmount of 0.80 g (0.0032 nol) of dibuf9 “tin-oxide (Fluka, purum is
added with stirring and the reaction mxture heated - 19 - up to a
bat h-tenperature of 190C. A clear, slightly yellow solution results
which is kept witHKCRY ring at that tenpgéﬁé e for further 16 hours.
The evol vi ng net hanol alomn offoby a g fitrogen stream Then
the reaction mass §s —tah,tRg @1@3ﬂpﬁé@%gnqdyuithe l'i {oy d
material is filtered t“_u gh a’smal | andunt ’i cagel 60 (Merck)
to renove the catgé%ip. The residue yields 110.98 g (99 % of theory)
of the conpound 1 the formula | b. Analysis for C37H6603:
calculated: C 79.51; H 11.90% found: C 79.36; H 11.96% Exanple 3:
Preparation of the conmpound 103 of the fornmula Ic. (CH3)3C 0(CH2)3CH3
HOCH2 CHFC- 0- C}WC}KQWiﬁ'SC}B(IC) (OH3) 3C ? Aukg (7.619 nol) of
methyl -3-(3',5 -di-t-b -4 hydrc&yphen&?%-prbplonate (G ba
Specialty Chenicah$o |k%cg7 75 ol ) (i}
2-butyl-1-octanol (Iso ron1CDndéa) by freating in a

percol ating streaﬂéﬁg itrogen in a 3-necked flask equipped wth a
stirrer, a therno f and a short reflux-condenser. Then a catal ytic
anount of 22.52 g (0.091 nol) of alum numtris-butanolate (95%, Fl uka
pract.) is added with stirring and the reaction m xture heated up to
a bat h-t enper at urleHgfC, 170C. A cl ear, sllgpg oy vel low solution results
which is kept with sti \Pg at thet te t'ufPe for further 16 hours.
The evol vi ng net hgpe @ owwLcat- @yC@_@Hv(bq ,.trogen stre@sh Then
the reaction mass is Opeld to roomtenperatufé and the |iquid
material is filtere hrough a smal |l anmount of silicagel 60 (Merck)
to renove the catalaé% The residue yields 3.11 kg of the conpound
103 of the forrmula Ic. TLC (Merck TLC pl ates, S|I|cagel 60 F 254,

sol vent hexane/acetone = 6/1). Main spot at Rf 0.45. Exanpl e 4:
Preparation of cd®pdfnd 104 of the fornyé@)bg (CH3)3C 0( CH2) 7CH3
HOCH2 CHFC- 0- CHTCH( CH2 (1d) 0

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

12,

H,C

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 .

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.



- 20 - 500.68 g (2 nol) of
met hyl - 3-(3' -t-butyl -51- net hyl - 4' - hydr oxyphenyl) - propi onate (Ci ba
Specialty Chemicals Inc.) is nelted in 605.84 (2.033 nol) of
2-octyl-1-dodecanol (lIsofol 20 from Condea) by heating under nitrogen
in a 3-necked flask, equipped with a stirrer, a thernoneter, a
refl ux-condenser and a trap cooled to -Z8 C, on top of the condenser.
Then a catal ytic amount of 6.0 g (0.023 ol es)
alum numtris-butanolate (95 % Fluka pract.) is added to the
reaction mxture. The trap is hooked to a partial vacuum of 200 hPa.
Wthin 60 mnutes the tenperature is raised to 180C. After further
t hree hou . i \ i hPa. After 10 hours a
t ot al am%fn{‘%lgg.é%%g%m(?ﬁg@raﬁr?c?ﬁ?ﬁg}%qa’?ﬁn‘%?hanoI is distilled off
and is collected in the cooling trap. The reaction mxture is
slightly yellow aml),cs cool ed down from 180 Cto 80 C. Then 350 ml of
dei oni zed water is adyed and stirging i §StbbAti nued. The organic |ayer
is separated and ('#I tAr ey chﬁ_p guetion t roul_g{lh di at omaceous (garth
(Hyfl o). The filt&r i sed Wizt OO0t CF K ane, which i's
conbined with the filfered organic part. The conbi ned organic | ayers
are washed tw ce(@),8 350 ml of deionized water. The water phases are
carefully separated whereby an end-pH of 5 - 6 is reached during the
| ast washi ng-operation. The organic material is again filtered with
suction t&g.481gho bl frhal ofTrlﬂém¥_Pé1§3',b‘%&y@hﬁk&&bﬂén@ﬁ-p?ﬁpﬁon@fe @?oacsbébiaﬁy
partial vacuum of 200 hPa. The resulting liquid is dried with _
stirring “remioaieingg is speiieBdn P00y (2681 Tl of Bdhery-11dpeand (f5ofobdds eyrity:
theory) of7 %héromoCpeieayl by Gkabiig ihe gepdomBtih@ stréfarh Sof aitvatjeRal .o Amabresl ffask
(C34H6003) : . cal cu{‘hat gﬁ.: C 72. 01; H 11.70% frﬁun . C 79.12; _H 11.62%.
Exanpl e 5SA4PER Y R HTEE HINSTROREN 5y RS8P dRlkixesonpensgankheds a gafalytic
as thg lstabd;drit zsao.’sgrg (nmeez:mol)lda.dvoatygtirﬁ-exiéél(mﬁkgbmﬁh% qmaddéfe Wil sYifriny =
a stabiligzer according.to Table 1 i i ssolved.in., of
ol yet her PEGTT MBLPHS TRaleigs o Emerae et SMiE- Bofeploidiy getapero-
havi ng prlutiar rgsuitg dvhichyis kept ouith Stirring dt tatytempenshues fot Surthgr Kb s, Thztedlving
content | 9 Ci. 0. KOH/. . 16
o a sol UPBANI A P oy arinds BEBSL ol e R odi®d st S st tedou
Gol dschmi tgtmpe@burerany he lguitienateiat gefdtered tHBLGH 8 smpll Emdutityof @litadetB0MErck)
Ger many) HQpi d i

. t%"erQ\ae‘lthg c\Q/f{al £Re r%/ser' RS 1R r%gl%gt/o gg@swg%{ tﬁ%%ﬂg%gbnd 101

m xture is stirre orousl seco

Kosnos EFof(thelfasnbledabinatysisdiot RaHedOs: Gigutaded; C 7883 Hem1.6d%e tbuaddC 7BE5; H
reaction fj xdoire is again stirred vigorously for 18 seconds at 2600
rpm 80.96 g of an isocyanate [Lupranat T80 (RTM, supplied by BASF,;
tol uyl ene2, 4- and tol uyl ene-2, 6-diisocyanate m xture] is then added

W th conti Srbh O rpm The m xture
is then p%é_%ﬁ%ﬁgé% %qgeo&ﬁ%gzgﬁn@%gﬁgg‘%@u%ﬁ% the - 21 -
exotherm c tenperature is neasured during foam ng to a foam bl ock.
The foam bl ocks aem,)gpol ed and stored at roomtenperature for 24
hours. The next day the_foans areqcut in(gﬁz)ior'ﬂan tubes (2cmthick, 1.5

cmin dianmeter). nay es Is used a
ﬁ%%(%@gakﬁest). The f(%zm

] i f
measure of scorch esgzé?%gilﬁggpgéﬁa—

sanples are typically /MMéated in an oven or an al um num bl ock and
scorch resistancedCHg;(assessed by nmeasuring the color change. In the
"dynam c" heat aging test the tenperature is increased at a constant
rate and the col or change determ ned as a function of the tenperature

(30I m nut s®48 (bmprap@tourn@hglnet(wgalai-tlﬁﬁylamd?raﬁfbh@y\l()l-ergoiﬁﬂar(mbaIsm'eciauy
quality 15 reported.in terns wness, | n er ed o
The | omm Cembas o] 15 ehedasa.q Dl ARHRO e A epddctoratars Al os B dion-
Low YI vadesp sy destiigan lal peréctatihg Seredmroihitagen i HB8-n¥tkeddlasle 8q@ippeRy 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



(mg/ kg) FOG (ng/kg) - 22 - 3a 0.35% | RGANOX 1135 % | RGAFCS 38')
0.05 % PS-1 e) 25 360 3bb) 0.35 9% Conpound 101 b 0.05% | RGAFCS 38d)
0.05 % PS-1 e) 25

-19 .-

up to a bath-temperature of 190°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 cocled to room temperature and the liquid mate-
rial is filtered through a small amount of silicagel 60 (Merck) to remove the catalyst. The
residue yields 110.98 g (99 % of theory) of the compound 102 of the formula Ib. Analysis for
Ca7HssO5: calculated: C 79.51; H 11.90%. found: C 79.36; H 11.96%.

Example 3: Preparation of the compound 103 of the formula Ic.

(CH,).C
¥ (CH,),CH,
1
HO CH,CH;y C-0-CH5-CH~(CH,),CH, (fc)
(CHy,C

1.194 kg (7.619 mol) of methyl-3-(3',5'-di-t-butyl-4'hydroxyphenyl)-propionate (Ciba
Specialty Chemicals Inc.) is meited 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
9 (0.081 mol) of aluminum-tris-butanclate (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, silicage! 80 F 254, solvent: hexanefacetone = 6/1). Main spot at Rf = 0.45.

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

CH
(CHy),C (CH,),CH,

1
HO CH,CHy C-0-CH=CH~(CH,),CH, (Id)

H,C

3



40 3c 0.35 % Conpound 102 b) % | RGAFCS 38d) 0.05 % PS-1 e) 25 35 a)
Conmpari son exanple. b) Exanple according to the invention. c) Irganox
1135 (RTM (Ci ba Specialty Chemcals Inc.) is a phenolic anti oxi dant
of the formula AO-1. (CH3)3C 0O HOChli-CHCI 1-0-iso-C8H17(A0-1)

(CH3) 3C

-20 -

500.68 g (2 mol) of methyl-3-(3'-t-butyl-5"-methyl-4'-hydroxyphenyl)-propionate (Ciba Spe-
cialty Chemicals Inc.) is melted in 605.84 (2.033 mol) of 2-octyl-1-dodecanol (Isofol 20 from
Condea) by heating under nitrogen in a 3-necked flask, equipped with a stirrer, a thermo-
meter, a reflux-condenser and a trap cooled to -78° C, on top of the condenser. Then a ca-
talytic amount of 6.0 g (0.024 moles) aluminum-tris-butanolate (95 %, Fluka pract.) is added
to the reaction mixture. The trap is hooked to a partial vacuum of 200 hPa. Within 60 mi-
nutes the temperature is raised to 180°C. After further three hours the partial vacuum is
changed to 35 hPa. After 10 hours a total amount of 60.90 g (theoretical: 64 g) methanol is
distilled off and is collected in the cooling trap. The reaction mixture is slightly yellow and is
cooled down from 180° C to 80° C. Then 350 ml of deionized water is added and stirring is
continued. The organic layer is separated and filtered with suction through diatomaceous
earth (Hyflo). The filter is rinsed with 200 ml of hexane, which is combined with the filtered
organic part. The combined organic layers are washed twice with 350 ml of deionized water,
The water phases are carefully separated whereby an end-pH of 5 - 6 is reached during the
last washing-operation. The organic material is again filtered with suction through Hyflo.
Then the hexane is distilled off at 80° C 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 (Ca4HgO3): 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
hydroxy! 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



d)

Irgafos 38 (RTM is bis(2,4-di-tert-butyl-6-nmethyl phenypet hyl

phosphite. e) PS-1 is
3-(2-actyl-5-isooctyl phenyl)-5-isooctyl benzof uran-2-one of the

formul a B1. H3C- C- CH3 H3C-C-CH3 CHCH 22 C(CF13)3C(CH3)3 f) The
preparation of compound 101 is disclosed in Exanple 1. g) The
preparation of conpound 102 is disclos g‘I in Exanple 2. - 23 - Wat

Is claimed is: 1. A conposition conpri-

I'Ng

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 into
thin tubes (2cm thick, 1.5 ¢m in diameter).

Dynamic heat aging of foam samples is used as a measure of scorch resistance (Dynamic
Alu Block Test). The foam samples are typically heated in an oven or an aluminum block
and scorch resistance is assessed by measuring the color change. In the “dynamic” heat
aging test the temperature is increased at a constant rate and the color change determined
as a function of the temperature (30 minutes at temperatures between 170 and 230 °C).
The foam color quality is reported in terms of Yellowness Index (Y1) determined on the foam
samples in accordance with the ASTM 1926-70 Yellowness Test. Low Y! values denote little
discoloration, high Y1 values severe discoloration of the samples. The whiter the foam the
better is the foam stabilized.

Substances that can be released from the foam are reported in terms of volatile organic
compounds (VOC) or gaseous emissions and condensable emissions (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 (mgrkg) (mglkg)




a) a polyurethane; b) at least a liquid conmpound of the formula I
wherein R1 is Cratal kyl, R2 is a branched G 2-C28al kyl, and X is

Cl- C8al kyl ene or G atal kyl substituted C2-C8al kyl ene; and c) at | east
a processing stabilizers out of

benzof ur anones, bi s(2, 4-di -tert-butyl -6- nethyl phenyl)ethyl phosphite
or phosphonites. 2. A conposition accor, ing to claiml, wherein Rl is
met hyl or tert-butyl, R2 is a branched“Cl4-C28al kyl, and X is

Cl- C4al kyl ene or a nethyl substituted C2-C4al kyl ene.

0.35 % IRGANOX 1135
3a® 0.05 % IRGAFOS 389 25 360
0.05 % PS-1¢

0.35 % Compound 101 "
3b® 0.05 % IRGAFOS 389 25 40
0.05 % PS-1¢

0.35 % Compound 102 ¢
3c® 0.05 % IRGAFOS 38" 25 35
0.05 % PS-1*

a) Comparison example.
b) Example according to the invention.

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

mula AO-1.
(CH,),C 0
HO CH;~CH;—C—0—iso-CiH,, (AO-1)
(CHa)ac

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

(B1)

H,C—C—CH, HC—C—CH,
CH CH,
C(CH,), C(CH,),

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



3. A conposition according to claiml, wherein X is ethylene. 4. A
conposition according to claim1, wherein R2 is a branched

Cl15- C22al kyl . 5. A conposition accordlE%fto claiml1, wherein Rl is
met hyl or tert-butyl, R2 is a branched™Cl6-C20al kyl, and X is
ethylene. - 24 - 6. A conposition according to claim1, wherein
conponent (b) is present in an anount of 0.01 to 10 % based on the
wei ght of conponent (a). 7. A process for reducing the fogging
contribution of a polyurethane, which conprises incorporating into or
applyingv&ﬂhga% e%ployed precursors pol yurethane itself at |east a

. . el IS . Ly .
i qui d—conpvun-HLo'f—for mula | and the processing stabilizer according
toclaiml. 8. Use of the |liquid conpounds of the fornula I and the

processi,ng,stabi li.zer according to claim1 as reducers of fogging
cont ri bdt i Hir°BPOEHRT SEPGTRA hanes.

a) a polyurethane;

b) at least a liquid compound of the formula |

H.C
3
\ _CH
c”®

H,C”

I (1)
HO X—C—0—R,

wherein

Ry is C4-Cyalkyl,

Rz is a branched C4,-Casalkyl, and

X is Cy-Cgalkylene or C;-Cyalkyl substituted C,-Cgalkylene; and
c) at least a processing stabilizers out of benzofuranones,bis(2,4-di-tert-butyl-6-
methylphenyl)ethyl phosphite or phosphonites.

2. A composition according to claim 1, wherein
R4 is methyl or tert-butyl,
R.is a branched Cq4-Casalkyl, and
X is C4-Cjalkylene 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 Ci5-Czalkyl.
5. A composition according to claim 1, wherein

R1 is methyl or tert-butyl,
Rqis a branched C45-Caalkyl, and
X is ethylene.
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6. A composition according to claim 1, wherein component (b) is present in an amount of

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

7. A process for reducing the fogging contribution of a polyurethane, which comprises
incorporating into or applying to the employed precursors polyurethane itself at least a lliquid

compound of formula | and the processing stabilizer according to claim 1.

8. Use of the liquid compounds of the formula | and the processing stabilizer according to

claim 1 as reducers of fogging contribution of the polyurethanes.



