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Phenot - f r d%2Q83A | i zati on of pol yolefin fibres The pres %P\'/ent I on

rel ates .to conpositions conprising an organic materi al @] $o oxi -
dative, thermal or |ight-induced degradati on, especi al Iy po%f‘w ns, for
exanpl e polyolefin fibres, and as stabilizers at |east one co hd of the
benzof uran-2-one type and at |east one cohpound of the stelﬂﬁ#ﬂgc@_r
am ne type, and to the use thereof for stabilizing organic te I

agai nst oxidative, thermal or |ight-induced degradati on. The use of

conmpounds ﬂieﬁohﬁebﬁ%mﬁéﬂmégﬁ%ﬁﬁhmﬁ%sas stabilizers for organic polyners
I s known, Tor exanple rom , , 863; US 4, 388, 244; US 5,175, 312; US
5,252,643; US 5,216,052; US 5,369,159; US 5,488,117, US 5, 356, 966 US
5,367,008;_US 5,428,162, US 5,428,177 or US 5, 516, 920. Sterj ? X

hi nder ed amaRrEsentiyenion iPlates &F?WEQ?‘%H“%@H%‘&W&@“&S&?‘H? Matgyial subject to oxi-
2,2,86,6- te&dtﬁe %Wﬁéﬂ' d?'l@ﬁf-lnéﬁbe&ﬂ@gﬁalatn% RshE6HNy FSlyo lbmrrsﬂnfreéiaﬁmélp&ybnbﬂﬁt

stabl lizers (HA known stabilizers do not satlsté/ I n every respect

the high ridyes. sabifizers ableastone pompeund of the hanzafuran:2-ape typeadidatileast
Wi th regarghd &Hﬁ;FkﬁHd ithé stéﬂ%aw hinBERArhin8 typ°é9 ARt W usé hefactt6Y Mabifizing
I n-process sta ation, colour properties, volatility, magration

behavi our , organip materials againstaxidative, terrmebar lightrindugeddegragationai nst | ght . As
a result there continues to be a need for effective stabilizers for organic
materials, especially polyolefins, for exanple polyolefin fibres, that are
sensitive The usé Qfaomp@undsnefrtha|beamfmn-2-¢a@e1ww raa@m'zaajpamnsrpolymers is

Pol yol efi ny dmﬁ'{ﬁ?o? e%‘ﬁﬁle f}oﬁ’ﬂ#ﬁ 409R B! B3l 4 ké’t??#é”dg%‘gagg,?? ‘z‘ﬁé% Mgy ed

phenol s in onmpobunds from’ gani ¢
phosphat esU85,216:652hH bi& §, 369 asm US h,488/1d 7c US%:356,966) USIGIB67,008; U$|§e428f1 62f ght
stabilizer abilizer mxtures leads in many cases to

yel | owi ng @?5%% JE)lrt?ieci/ro Se I'bF es thus produced, especially under the ac-
tion of NOx gas, referred to in the art as gas fading. In nmany cases

di'scol orat ét%ﬁcﬁ@chli'rqosered amines, including in particular compounds containing 2,2,6,6-tetra-
methylpiperidyl groups, are known as “hindered amine" light stabilizers {HALS).

The known stabilizers do not satisfy in every respect the high requirements which a stabili-
zer is required to meet, especially with regard to shelf life, water absorption, sensitivity to
hydrolysis, in-process stabilization, colour properties, volatility, migration behaviour, compa-
tibility and improvement in protection against light. As a result there continues to be a need
for effective stabilizers for organic materials, especially polyolefins, for example polyolefin
fibres, that are sensitive to oxidative, thermal and/or light-induced degradation.

Polyolefin fibres have to date been stabilized with sterically hindered phenols in combina-
tion with compounds from the group of the organic phosphites or phosphonites and, in
some cases, with additional use of light stabilizers. The use of such stabilizer mixtures leads
in many cases to yellowing of the polyolefin fibres thus produced, especially under the ac-
tion of NO, gas, referred to in the art as gas fading. In many cases discoloration occurs
even during processing, especially in the case of melt extrusion. it is also known that com-
pounds from the group of the sterically hindered amines, which may be added as light
stabilizers, show an antagonistic effect together with the sterically hindered phenols, which
adversely effects the long-term thermal stability.
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even during processing, especially in the case of nelt extrusion. It is

al so known that com pounds fromthe:group of the sterically hindered

am nes, which may be added as |ight ‘stabilizers, show an antagonistic
effect together with the sterically hindered phenols, which adversely
effects the long-termthernmal stability.-2-

-2- It has now been found that a stabilizer m xture conprising at | east
one conpound of the benzofuran-2-one type and at | east one conpound of the
steri call Y Rl ABhabemToifd et dtabMEd! nhitlrd!domiiirigdl Badiord Srind?ithé OF
organic materials which are sensitive to oxidative, thermal or ) )

| i ght - i nduessaotusan-2chiei type awd ahlegrtens compeuntt efiihe stasicalinhisgened amiag Hpsiis |

in par- tWiédlaﬁly‘Céﬁﬁédl gk as%tI 'Iiiérzf% bRfaniY rrrggféer?é@TﬁHcﬂsaré %efu&is?\{ggﬂiﬁﬁaﬂfe,

processin 0 polypropyl ene res, tor exa ese nove I zer
syst ens supprmeal or lighi-idduced| degradatinn oBuchghenolfre¢ stabilizatidraesysteaies exhipit, in par-

processin v . ' ' S | : t ct
bt "Nox( no eatey Sxfhefit GRRIER0R ! patolblind FFREous SETDIENEIl fonrlopdbhé
stabi |l ity fibréstfonexample (Thbsé nowvdl istabilizgssystams\biipdressihe iseolorationlof the organic
ant i oxi dan .The rically hindered ) which replace. the phenolic

| ong-ter m'%‘ﬁglr' , |d”§{“§tﬂ’ﬁ9‘?"f8?f‘§: h%?ﬁﬁéﬁ%ﬂ"ﬂﬁ%ﬂ%ﬁ%s" %gaﬂﬁg'&%aé‘@? B%ﬁ"eaa%ﬁ%st
phot ooxi dasfiN@, (de gaa éading) andf moleever, @ahibit improeed ing-ternithermalestabiiity relativetto on
e AR SPBR L eB Vi ST BR T Sl B SRS sl
| east one whishesplacethetphenbliiond temn thbrmabstabilizgerspadditiorrally providegéodptec-
conmpound fromthe oup .qf.. the sterl cajml% hi ndered ami nes; and wth the
orovi so t Hiah 3¢St PhotpBidatyelfegtRdaan ShineoTaalie BRIBoes not addi ti onal Iy
contain a phosphi te or phosphonite noiety. The present invention

al so provides conpgsitions conprising, in addition to conponents (a), (b)
and (c), aﬂﬁ)prﬂfg;gtm‘{eé’ﬁg'? tr@ﬁ@g'%(ﬁfﬁﬂggﬂ"%(’%ﬂ% OMPEEe group consisting
of the or gan)carPbraaind Maasr) whithas BOBIBLL 6 Dxidativh, therial HRight-MALSEY ddtrhddtien,
or gani ¢ pho honjte conpound does not additionally contain a

sphite or phos
sterically h&rﬂié‘?@&%&f’ﬂ@g?'ﬁlﬂ ¢fhe benzofuran-2-one type, and

c) at least one compound of the sterically hindered amine group.

The present invention also provides compositions comprising, in addition to components (a),
(b) and (c), also d) at least one compound from the group of the organic phosphites or
phosphonites.

Compositions which are of interest include those comprising as component (b) a compound
of the formula |

)

in which, ifnis 1,
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Conpositions which are of interest include those conprising as conponent

(b) a compound of the fornmula | [err] in which, if nis 1,
-3 - Rl is unsubstituted or Cl-C4al kyl-, Cl-C4al koxy-, Cl-C4alkylthio-,
hydroxyl -, hal o-, ami no-, Cl-C4al kyl am no-, phenyl am no- or

di (C1- C4al kyl )am' no-subst i tuted napht hyl-3phenant hryl, anthryl,
5,6, 7,8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1-naphthyl, thienyl,
benzo[ b] t hi enyl, naphtho[ 2, 3-bl thienyl, thianthrenyl, dibenzofuryl,

chronenyl g Xéﬂﬁélﬁﬂﬁ’thtedm}‘iﬂfwﬁh@!-'@\ym Il{bY(W @,-}d.,alkjﬂfﬁdiaﬁﬂr&yl- Ra1b 24 éﬁhhﬁ-;

pyra2|nyl I ny azin I'i zi nyl, isoindol T, i ndol

i ndazol yl C pﬁ/palmlymmmmhﬂwlammnor Cﬁ(@m‘@a@‘ﬂd)am'm'ﬁ\!hsr‘i'ﬁ-lt?q "am\ﬂeﬂh?i‘?ﬂ FV'
ht h Golo- X di nyl,

L I R B et S At RGN TNy

phenant hr &ehm[bﬁhlmmﬂwp waﬁbtenvhmmmrenwhdlhgmzqul, nlymmembxantbelwl,,
furazanyl, S h&@?ﬂ%ku Pgﬁélﬂhméﬁzolyjl BYREFAY, pyPhzieR R SRR yridinyTindGiizfhyl,

radical o
isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalazinyi,

naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, carbazolyl, p-carbolinyl,
phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl,
pﬁenothiazinyl, isoxazolyl, furazanyl, biphenyl, terphenyl, fluorenyl or phenoxazinyl, or Ry is
a radical of the formula Il -

(i

and
ifnis 2,

Ry is unsubstituted or C-Caalkyl- or hydroxy-substituted phenylene or naphthylene; or is
-Riz2-X-Ris-,

Rz, Rs, R4 and Rs independently of one another are hydrogen, chiorine, hydroxyl,
C,-Casalkyl, C7-Cephenylalkyl, unsubstituted or C;-C,alkyl-substituted phenyl; unsubstituted
or C-Calkyl-substituted Cs-Cgcycloalkyl; C1-Cisalkoxy, C4-Cisalkylithio, C4-C,alkylamino,
di(C1-C4élkyI)amino, C1-Casalkanoyloxy, C-Czsalkanoylamino, Cs-Cosalkenoyloxy,

Cs-Casalkanoyloxy which is interrupted by oxygen, sulfur or >N---Fl1 s  Ce-Cocycloalkyl-

carbonyloxy, benzoyloxy or C,-Cyzalkyl-substituted benzoyloxy; or eise the radicals R; and
Rs or the radicals R3 and R, or the radicals R, and Rs, together with the carbon atoms to



and -if nis 2, R1 is unsubstituted or Cl-C4al kyl - or

hydr oxy- substituted phenyl ene or naphthylene; or is [err] R2, R3, R4 and
R5 i ndependently of one another are hydrogen, chlorine, hydroxyl,

Cl- C25al kyl, C7-C9phenyl al kyl , unsubstituted or Cl-C4al kyl -substituted
phenyl ; unsubstituted or Cl-C4al kyl - subst44 uted C5-C8cycl oal kyl ;

Cl- Cl8al koxy, C1-C18al kylthio, Cil-C4al kyl am no, di (Cl-C4al kyl)am no,

Cl - C25al kanoyl oxy, Cl-C25al kanoyl am no, C3-C25al kenoyl oxy,

C3- C25al k f v y

& Gooel Owrf% & a?@ﬁtfaghéé fbﬁﬁﬁtfeggé gﬁ?%eweaﬁ&qang ddHLS,, ‘%Rbst ﬂdk{a).pH
benzoyl oxf, i » 85080 Fadre mr@ae@ Rusaﬁ@tlmﬂma l’ﬁﬁ@a'rQi@FQ: F@Ul%‘" and R4 or the
radicals R4 and R5, together with the carbon atons to

-4 - which they are attached, forma benzo ring, R4 is additionally
-(CH2) p-COR15 or -(CH2)gqOH or, if R3, Rpand R6 are hydrogen, R4 is
additionally a radical of the forrruls I

R2
R, (1)

R7C—R,;

in which R; is defined as indicated above forn = 1,
Rs is hydrogen or a radical of the formula IV

(V)

where R, is not a radical of the formula 1il and R; is defined as indicated above forn = 1,
Ry, Rs, Re, Rio and R, independently of one another are hydrogen, halogen, hydroxyl,

C4-Casalkyl, C>-Cosalkyl interrupted by oxygen, sulfur or >N—F§1 « 1 Ci-Casalkoxy,

C>-Casalkoxy interrupied by oxygen, sulfur or >N—Ft1 + » Ci-Casalkylthio, Cs-Casalkenyl,

Cs-Casalkenyloxy, Cs-Casalkynyl, Cs-Casalkynyloxy, C-Cgphenylalkyl, C~Cgphenylalkoxy,
unsubstituted or C4-Cgalkyl-substituted phenyl; unsubstituted or C~C,alkyl-substituted
phenoxy; unsubstituted or C4-C,alkyl-substituted Cs-Cgcycloalkyl; unsubstituted or
C-C.alkyl-substituted Cs-Cgeycloalkoxy; C4-C.alkylamino, di(C;-Cqalkyl)amino,

C,-Casalkanoyl, Cs-Cosalkanoyl interrupted by oxygen, sulfur or >N——R14 ;



[err] - in which RL is defined as indicated above for n = 1, R6 is
hydrogen or a radical of the fornmula IV [err] where R4 is not a
radical of the formula Il and RL is defined as indicated above for n = 1,
R7, R8, R9, R10 and Rl11l, independently of one another are hydrogen,

hal ogen, hydroxyl, Cl-C25al kyl, C2-C25alBkyl interrupted by oxygen, sulfur
or [err] ; Cl-C25al koxy, C2- C25al koxy interrupted by oxygen, sulfur or
N-R14 ; Cl-C25al kylthi o, C3-C25al kenyl, C3- C25al kenyl oxy, C3-C25al kynyl
C3- C25al kynyl oxy, C7-C9phenyl al kyl, C7-C9phenyl al koxy, unsubstituted or

Cl- C4al ky L‘@% dyibXy by Wltut ed
phenoxy; Elsu%gﬁnFu?W cpsr ka(?éla ky?ﬁgﬁﬂﬁs&%i&'{gﬁt@fg CB%CSWCI @al kyI
unsubstituted or Cl-C4al kyl -substi.tuted C5-C8cycl oal koxy; Cl1- Caal kyl am no,
di ( Cl- CAalC0atianoplamina] O edikenoyl ICs-Comli@hbyll iktarruptied by toaygarp selfurtor oxygen,
sul fur or [err]

>N—R1 .+ 1 Ca-Casalkenoyloxy, Cs-Cosalkenoyloxy interrupted by oxygen, sulfur or

>N——R1 + + Ce-Cocycloalkylcarbonyl, Ce-Cocycloalkylcarbonyloxy, benzoyi or C+-Cyoalkyl-

substituted berizoyl; benzoyloxy or C4-Ci.alkyl-substituted benzoyloxy;

fie O fao R
—-0—(':—--6-—R15 or —0—(|;—-(':-—0—R23 , or else, in formula 11, the radicals Ry
Ry H Ry

and R; or the radicals Rs and Ry4, together with the carbon atoms to which they are
attached, form a benzo ring,
Rz and Ry; independently of one another are unsubstituted or C;-Calkyl-substitutéd
phenylene or naphthylene,
Ri4 is hydrogen or C4-Cgalkyl,

/R24

Ris is hydroxyl, [—-—O- —1r—Mr+] » Cr-Crealkoxyor —N_ =,

Ry

Rie and R;; independently of one another are hydrogen, CFs, C-Cizalkyl or phenyl, or Ry
and Ry, together with the C atom to which they are attached, form a Cs-Cgcycloalkylidene
ring which is unsubstituted or substituted from 1 to 3 times by C4-C.alkyl;

Risand Ry independently of one another are hydrogen, Cs-Caalkyl or phenyl,

Rao is hydrogen or C4-Caalkyl,

R is hydrogen, unsubstituted or C{-C,alkyl-substituted phenyl; C4-Casalkyl, C-Cosalkyl

interrupted by oxygen, sulfur or ;N—-B1 + + C-Cgphenylalkyl which is unsubstituted or

~sub.istituted on the phenyl radical from 1 to 3 times by C,-C,alkyl; C-Casphenylalkyl which is
unsubstituted or substituted on the phenyl radical from 1 to 3 times by C-C,alkyl and

. N " .
interrupted by oxygen, sulfur or /N-—R“ , or else the radicals Ry and Rz, together with



-5 -~ Cl- C25al kanoyl oxy, C3-C25al kanoyl oxy interrupted by oxygen, sulfur
or [err] Ci1-C25al kanoyl am no, C3-C25al kenoyl, C3-C25al kenoyl interrupted

by oxygen, sulfur or [err] ; C3-C25al kenoyl oxy, C3-C25al kenoyl oxy
interrupted by oxygen, sulfur or  [err]; C6-C9cycl oal kyl carbonyl,

C6- Cocycl oal kyl car bonyl oxy, benzoyl or -®- Cl2al kyl - substituted benzoyl;
benzoyl oxy or Cl-Cl2al kyl -substituted benzoyl oxy; [err] or else, in
formula I'l, the radicals R7 and R8 or the radicals R8 and Rl1l, together

with the_ttf@éé?ﬂéh &foﬁ@o%ué’lﬂw@? awmac%a @t %@}%cyﬁ:ﬁalﬁy%nb@ﬂé@vmémg, R12

and R13 independently of one anot her are unsubstltute or

Cl- C4al kthMB—WdQﬁ%@SW@M@T\é t9 3 timgsHG1-esiYiR14 i s hydrogen or

Cl- C8al k hor By drawxw! . [err], Cl-Ci8al koxy or: [err] R16 and R17
|ndepend§ﬁ% Ep‘:)agner%otﬂ?ﬁ are hydr ogen, CF3, Cl-Cil2alk or phenyl, or

R16 and Riis deene(ﬁr%sﬂikaﬂ%é. @-Gisalieneyl. G Casalkancy! intesrug Qddbfr@ﬂ’geﬂor m a
C5- C8cycl oal kyl i dene ring which is unsubstituted or substituted from1l to 3

tines by alx ML.gRL8 ﬂﬁga% ﬁ?sgqﬁgs? rogen,
Cl- C4al ky or%phenylﬁ“mgla%s gg%éﬁg@p@g?y&d@ﬁea [ ﬁﬁ@%&?&@rﬁ’c’l
unsubstituted or Cl-C4al kyl - substltut ed phenyl; Cl-C25al kyl, C2-C25al kyl

i nterrupigge, gyuawwaborwtﬁwoyg Furb @i bénzoymrcﬁ}%iaﬂmlsabémuteMeﬁibyl S

unsubstitute

CH, CH
° HC 7 o HSC\C/ 3
~
I —{ ©CH, I ~CH,
C—CHz— ) —OH ° —C—CH;—S—CH; OH '
Rae Rao
i CH, |
o HC
I o i 0 ]
; or :
—C—CH{—CI?— OH —C—Rz~C—R,, —C—Rz—Ry,
CH, Rz

- -2
R24 and Rys independently of one another are hydrogen or C4-Cgalkyl,

R is hydrogen or C4-Cgalkyl,
Rz is a direct bond, C4-Cygalkylene, C.-Cysalkylene interrupted by oxygen, sulfur or

;N—-RM . Co-Cigalkenylene, Co-Cacalkylidene, C-Cagphenylalkylidene,

Cs-Cgeycloalkylene, C;-Cgbicycloalkylene, unsubstituted or Ci-Cialkyl-substituted

.phenylene, or /(’——\)\ or /é_\)\ )

o) S

R
/ 24
Rqs is hydroxyl, [—O— -}-MH] , Cr-Cisalkoxyor —N_
RZS



substrtuted on the phenyl radical from1l to 3 tines by Cl-C4al kyl;
CrC25phenyl al kyl which is unsubstituted or substituted on the phenyl

radical froml1l to 3 tines by Cl-C4al kyl and interrupted by oxygen, sul fur
or [efr] , or else the radicals R20 and R21, together with

-6 - the carbon atonms to which they ar&/attached, forma

C5- Cl2cycl oal kyl ene ring which is unsubstituted or substituted from1 to 3
times by Cl-C4al kyl; R22 is hydrogen or Cl-C4al kyl, R23 is hydrogen,

Cl- C25al kanoyl , C3-C25al kenoyl , C3- C25al kanoyl interrupted by oxygen,

sul fur or [err] ; C2-C25aIKgnoEI substituted by a di (Cl-Co6al kyl ) phosphonat e
group; CRLBopwyoenl -Rit oar bgry ~NHemyl , furoyl, benzoyl or

Cl- Cl2al kyl - substi tut ed berzoyl ; [err]
R is C1-Cysalkyl or phenyl,
Rs1 is hydrogen or C;-Csalkyi,
M is an r-valent metal cation,
X is a direct bond, oxygen, sulfur or -NRas-,
nistor2,
pis0,1or2,
qis1,2,3,4,50r6,
ris 1,2 or 3,and
sis0,1o0r2.

Unsubstituted or C4-Caalkyl-, C4-Calkoxy-, C4-Cjalkyithio-, hydroxyl-, halo-, amino-,
C;-Cialkylamino-, phenylamino- or di(C+-Csalkyl)amino-substituted naphthyl, phenanthryl,
anthryl, 5,6,7,8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1-naphthyl, thienyl,
benzo[b]thienyl, naphtho[2,3-b]thienyl, thianthrenyl, dibenzofuryl, chromenyl, xanthenyl,
phenoxathiinyl, pyrrolyl, imidézolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl,
isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, carbazolyl, f-carbolinyl,
phenanthridinyl, actidinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl,
phenothiazinyl, isoxazolyl, furazanyl, biphenyl, terphenyl, fluorenyl or phenoxazinyl is, for
example, 1-naphthyl, 2-naphthyl, 1-phenylamino-4-naphthyl, 1-methylnaphthyl,
2-methyinaphthyl, 1-methoxy-2-naphthyl, 2-methoxy-1-naphthyl, 1-dimethylamino-
2-naphthyl, 1,2-dimethyl-4-naphthyl, 1,2-dimethyl-6-naphthyl, 1,2-dimethyi-7-naphthyl,
1,3-dimethyl-6-naphthyl, 1,4-dimethyl-6-naphthyl, 1,5-dimethyl-2-naphthyl, 1,6-dimethyl-
2-naphthyl, 1-hydroxy-2-naphthyl, 2-hydroxy-1-naphthyl, 1,4-dihydroxy-2-naphthyl,
7-phenanthryl, 1-anthryl, 2-anthryl, 9-anthryl, 3-benzofbjthienyl, 5-benzo[b]thienyl,
2-benzolb]thienyl, 4-dibenzofuryl, 4,7-dibenzofuryl, 4-methyl-7-dibenzofuryl, 2-xanthenyl,
8-methyl-2-xanthenyl, 3-xanthenyl, 2-phenoxathiinyl, 2,7-phenoxathiinyl, 2-pyrrolyl,
3-pyrrolyl, 5-methyl-3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 2-methyl-4-imidazolyl,
2-ethyl-4-imidazolyl, 2-ethyl-5-imidazolyl, 3-pyrazolyl, 1-methyl-3-pyrazolyl, 1-propyl-
4-pyrazolyl, 2-pyrazinyl, 5,6-dimethyl-2-pyrazinyi, 2-indolizinyl, 2-methyl-3-isoindolyl,



R24 and R25 i ndependently of one another are hydrogen or Cl-Cl8al kyl, R26
I s hydrogen or Cl-C8al kyl, R27 is a direct bond, Cl-Cl8al kyl ene,

+ C2- Cl8al kyl ene interrupted by oxygen, sulfur or J[err] ; C2-Cl8al kenyl ene,

C2- C20al kyl i dene, C7- C20phenyl al kyl i dene,  C5- C8cycl oal kyl ene,
C7- C8bi cycl oal kyl ene, unsubstituted or Clgl4al kyl -substituted phenylene,

I or or 0 S

-7- R29i s oxygen, [err] R30 is Cl1-Cl8al kyl or

Bt Teet. oot BRBBYE oireRgbl) 1-Moi Sl 3 Elingiik 2po Pl

1,2,3, 4, 53€m6azolyl |$7-mméthyj+8 mmnahd—metho@-?—helhﬂ-s-purhylsBl:mtnohzlhﬁd or

Gl Gl et ool 7S el b andhy 5 bl e R B AR 1

phenant hry B-qlmulyl,rzl-humﬁlyﬁ ZJinahb)Ql-&qhydlyQ -2Z2methoRy-Byduinolyl, 6-phthalazinyi,

napht hol 2. SN TRBHioR R LRYRENY: 1475 0P8 Bihasan 1 S-naphthidin-,

phenoxat hi lez-qWMoxalihyll s-qutmdaml ?|3-dimettaa-elquinoxalifiye 2,3 dimetiiosyt m di nyl ,

pyri dazi nyI6 quLnQ)ngmy% 2n Xunhazollnyl 7-quinazolinyl, 2-dimethylamino-6-quinazolinyl, 3-cinnolinyl,
6-cinnolinyl, 7-cinnolinyl, 3-methoxy-7-cinnolinyl, 2-pteridinyl, 6-pteridinyl, 7-pteridinyl,
6,7-dimethoxy-2-pteridinyl, 2-carbazolyl, 3-carbazolyl, 9-methyl-2-carbazolyl, 9-methyl-
3-carbazolyl, B-carbolin-3-yl, 1-methyl-B-carbolin-3-yl, 1-methyl-B-carboIin-6-yI,
3-phenanthridinyl, 2-acridinyl, 3-acridinyl, 2-perimidinyl, 1-methyl-5-perimidinyl,
5-phenanthrolinyl, 6-phenanthrolinyl, 1-phenazinyl, 2-phenazinyl, 3-isothiazolyl,
4-isothiazolyl, 5-isothiazolyl, 2-phenothiazinyl, 3-phenothiazinyl, 10-methyl-3-phenothiazinyl,
3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 4-methyl-3-furazanyl, 2-phenoxazinyl or 10-methyl-
2-phenoxazinyl.

Particular preference is given to unsubstituted or C,-C,alkyl-, C,-C4alkoxy-, C;-Cjalkylthio-,
hydroxyl-, phenylamino- or di(C+-Calkyl)amino-substituted naphthyl, phenanthryl, anthryl,
5,8,7,8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1-naphthyl, thienyl, benzo[b]thienyl,
naphtho[2,3-bjthienyl, thianthrenyl, dibenzofuryl, chromenyl, xanthenyl, phenoxathiinyl,
pyrrolyl, isoindolyl, indolyl, phenothiazinyl, biphenyl, terphenyl, fluorenyl or phenoxazinyl
such as, for example, 1-naphthyl, 2-naphthyl, 1-phenylamino-4-naphthyl, 1-methylnaphthyl,
2-methyinaphthyl, 1-methoxy-2-naphthyl, 2-methoxy-1-naphthyl, 1-dimethylamino-
2-naphthyl, 1,2-dimethyl-4-naphthyl, 1,2-dimethyl-6-naphthyl, 1,2-dimethyl-7-naphthyl,
1,3-dimethyl-6-naphthyl, 1,4-dimethyl-6-naphthyl, 1,5-dimethyl-2-naphthyl, 1,6-dimethyl-
2-naphthyl, 1-hydroxy-2-naphthyl, 2-hydroxy-1-naphthyl, 1,4-dihydroxy-2-naphthyl,
7-phenanthryl, 1-anthryl, 2-anthryl, 9-anthryl, 3-benzo[b]thienyl, 5-benzo[b]thienyl,
2-benzo[b]thienyl, 4-dibenzofuryl, 4 7-dibehzofuryl 4-methyi-7-dibenzofuryl, 2-xanthenyl,
8-methyl-2-xanthenyl, 3-xanthenyl, 2-pyrrolyl, 3-pyrrolyl, 2-phenothiazinyl, 3-phenoth|azmyl
10-methyi-3-phenothiazinyl.

Halogen (halo) is, for example, chlorine, bromine or iodine. Preference is given to chlorine.



I soi mdol yl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl,
qui nol yl , pht hal azi nyl, napht hyridi nyl, quinoxalinyl, quinazolinyl,
cinnolinyl, pteridinyl, carbazolyl, [err]-carbolinyl, phenanthridinyl,
acridinyl, perimdinyl, phenanthrolinyl, phenazinyl, isothiazolyl,
phenot hi azi nyl, isoxazolyl, furazanyl, -@phenyl, terphenyl, fluorenyl or
phenoxazinyl is, for exanple, 1-naphthyl, 2-naphthyl,
1- phenylanino 4- napht hyl , 1-met hyi napht hyl, 2-net hyl napht hyl ,
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6- phenantgwem toragetoxy- phenazi nyl, 2- phena2| nyl, 3-isothiazolyl,
4-isot hi azolyl, 5-isothiazolyl, 2-phenothiaziny|, 3- phenot hi azi nyl ,

10- net hyl - 3- phenot hi azi nyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl,

4- net hy| -Akénaybbaviyg 3 t@2% batbor atims/is eohraniCheteariupbrar@hed eadiceh such/as, for

example, propenoyl, 2-butenoyl, 3-butenoyl, isobutenoyl, n-2,4-pentadienoyl, 3-methyl-
2-butenoyl, n-2-octenoyl, n-2-dodecenoyl, iso-dodecenoyl, oleoyl, n-2-octadecenoyl or
n-4-octadecenoyl. Preference is given to alkenoyl having 3 to 18, especially 3 to 12, for
example 3 to 6, in particular 3 to 4 carbon atoms.

Cs-Casalkenoyl interrupted by oxygen, sulfur or >N—R14 is, for example,

CH;OCH.CH,CH=CHCO- or CH3OCH.CH,OCH=CHCO-.

Alkenoyloxy having 3 to 25 carbon atoms is a branched or unbranched radical such as, for
example, propenoyloxy, 2-butenoyloxy, 3-butenoyloxy, isobutenoyloxy, n-2,4-pentadienoyl-
oxy, 3-methyl-2-butenoyloxy, n-2-octenoyloxy, n-2-dodecenoyloxy, iso-dodecenoyloxy,



Particul ar preference is given to unsubstituted or Cl-C4al kyl -,

Cl- C4al koxy-, Cl-C4al kylthio-, hydroxyl-, phenylam no- or

di (Cl- C4al kyl ) am no-substi tuted naphthyl, phenanthryl, anthryl,

5,6, 7, 8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1-naphthyl, thienyl,
benzo[ b] t hi enyl, napht ho[ 2, 3-b] t hi enyl ,- 1 ant hrenyl, di benzof uryl
chronmenyl, xanthenyl, phenoxathiinyl, pyrrolyl, isoindolyl, indolyl,
phenot hi azi nyl, bi phenyl, terphenyl, fluorenyl or phenoxazinyl such as, for
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1, 2-di met hyl - 6- napht hyl , 1, 2-di net hyl - 7-napht hyl, 1 , 3-di net hyl - 6- napht hyl ,
1 ,4-di net hyl -6-naphthyl, 1 ,5-dinethyl-2-naphthyl, 1 ,6-dinmethyl-
2-napht hyl, 1-hydroxy-2-naphthyl, 2-hydroxy-1lsnaphthyl,
1, 4- di hydCg:0¢selkemaylbxyhipterrupterhmynaxygenysulfut or anjN\R,, 8- fenexample, 9- ant hryl ,
3-benzo[ b] t hi enyl, 5-benzo[b]thienyl, 2-benzofb]thienyl, 4-dibenzofuryl,
4, 7-di benzofuryl, 4-nmethyl-7-dibenzofuryl,. 2-xanthenyl,
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2- phenot hi azi nyl, 3-phenothiazinyl, 1 0-nethyl-3-phenothiazinyl. Halogen
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having up to 25 carbon atons is a branched or unbranched radi cal such as,
for exanplods-S-GHaG0;, CHizeNHGH,010 pCIdRNICHA)GHO0 CHpORTHEYA-O-CHiCarpy |
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oct adecanoyl, eicosanoyl or docosanoyl. Preference is given to al kanoyl
having 2 to 18, especially 2 to 12, for exanple 2 to 6 carbon atons.

i ( O - CoaloRpeirepiey aiGlhy PoBeh fulur oy b= Rar bl psmtince

(CHBO) 2POCH2CO-,  ( CHBCH2CH2CH2O) 2POCH2C0-,  ( CHBCH20) 2POCH2CH2CO-
(CH30O 2P Cobd 2 O - ( “H2) 4CO-
S8 o R oo
: CH3-0-CH,CH»-0-CH.CO0-, CH3-(0O-CH,CH,-),0-CH,COO-, CH;3-{O-CH,CH,-);0-CH,COO-
or CHa-(O-CHzCHr);;O-CHzCOO-. '

Ce-Cocycloalkylcarbonyl is, for example, cyclopentylcarbonyl, cyclohexylcarbonyi,
cycloheptylcarbonyl or cyclooctylcarbonyl. Cyclohexylcarbonyl is preferred.

Ce-Cgcycloalkylcarbonyloxy is, for example, cyclopentylcarbonyloxy, cyclohexylcarbonyloxy,
cycloheptylcarbonyloxy or cyclooctylcarbonyloxy. Cyclohexylcarbonyloxy is preferred.

C+-Cialkyl-substituted benzoyl, which preferably carries 1 to 3, especially 1 or 2 alkyl
groups, is, for example, o-, m- or p-methylbenzoyl, 2,3-dimethylbenzoyl, '2,4-dir'nethy|-
benzoyl, 2,5-dimethylbenzoyl, 2,6-dimethylbenzoyil, 3,4—diniethy|benzoyl, 3,5-dimethyl-
benzoyl, 2-methyl-6-ethylbenzoyl, 4-tert-butylbenzoyl, 2-ethylbenzoyl, 2,4,6-trimethyl-
benzoyl, 2,6-dimethyl-4-tert-butylbenzoyl or 3,5-di-tert-butylbenzoyl. Preferred substituents
are C,-Cgalkyl, especially C4-Cjalkyl.

C1-Crzalkyl-substituted benzoyloxy, which preferably carries 1 to 3, especially 1 or 2 alkyl
groups, is, for example, o-, m- or p-methylbenzoyloxy, 2,3-dimethylbenzoyloxy,



Al kanoyl oxy having up to 25 carbon atons is a branched or unbranched

radi cal such as, for exanple, fornyloxy, acetoxy, propionyloxy,

but anoyl oxy, pentanoyl oxy, hexanoyl oxy, heptanoyl oxy, octanoyl oxy,
nonanoyl oxy, decanoyl oxy, undecanoyl oxy, dodecanoyl oxy, tridecanoyl oxy,

t et radecanoyl oxy, pentadecanoyl oxy, hexadecanoyl oxy, heptadecanoyl oxy,

oct adecanoyl oxy, ei cosanoyl oxy or docosanoyl oxy. Preference is given to
al kanoyl oxy having 2 to 18, especially 2 to 12, for exanple 2 to 6 carbon

at oms. F’aéwd?r&\bﬁgmeﬁfawﬁnfs d.megiymnzaﬁb@cztaoaw.emynbeh having 3 to 25

carbon atons 1 s or unbfanched radical such a or exanpl e,

pr openoyl| 3 4'zdlmaﬂwﬁgpxoyl@wwﬁéhmthylhegmm8~ﬂleth¥1 Gzetbylbmﬁoa Kbrfblert-
3-met hyl - e.?.g ,famb 2 Btgi-B dz%gmg %@B%ﬂﬂ?ﬁ\?%ﬂ?éﬂloxy! 8.8- dﬁﬂéﬁ.wmﬂ.bu@teoyl

n- 2- oct ad cta Preference 1S given to keno

havi ng 3 b@wzosloxxegpa,ércmmryb@tytbon.z_wlow@Pr%armqaas@sgtupetsa\re CirGoalkyli esnema"w to
4 carbon étEQ?kl C3- C25al kenoyl interrupted by oxygen, sulfur or [err]
is, for ETe"  CH30CH2CHRCHECHOO- or  CH3OCH2 CH20CHECHCO- . Al kenoyl oxy
haV|ng 3to 25 carbon atons is a branched or unbranched radical such as,
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6, in parisoheptall 13,3,8-tetramsthyibutpll damethylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl,
1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyi,

dodecyl, 1,1,3,3,5,5-hexamethylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, hepta-
decyl, octadecyl, eicosyl or docosyl. One of the preferred meanings of R, and R,is, for
example, C,-Cigalkyl. A particularly preferred meaning of R, is C4+-Cjalkyl.

Alkenyl having 3 to 25 carbon atoms is a branched or unbranched radical such as, for
example, propenyl, 2-butenyl, 3-butenyl, isobutenyl, n-2,4-pentadienyl, 3-methyl-2-butenyl,
n-2-octenyl, n-2-dodecenyl, iso-dodecenyl, oleyl, n-2-octadecenyl or n-4-octadecenyl.
Preference is given to alkenyl having 3 to 18, especially 3 to 12, for example 3 to 6, in
particular 3 to 4 carbon atoms.

Alkenyloxy having 3 to 25 carbon atoms is a branched or unbranched radical such as, for
example, propenyloxy, 2-butenyloxy, 3-butenyloxy, isobutenyloxy, n-2,4-pentadienyloxy,
3-methyl-2-butenyloxy, n-2-octenyloxy, n-2-dodecenyloxy, iso-dodecenyloxy, oleyloxy,
n-2-octadecenyloxy or n-4-octadecenyloxy. Preference is given to alkenyloxy having 3 to
18, especially 3 to 12, for example 3 to 6, in particular 3 to 4 carbon atoms.

Alkyny! having 3 to 25 carbon atoms is a branched or unbranched radical such as, for

example, propynyl ( —CH;~C==CH ), 2-butynyl, 3-butynyl, n-2-octynyl, or n-2-dodecynyl.

Preference is given to alkyny! having 3 to 18, especially 3 to 12, for example 3 to 6, in
particulaf 3 to 4 carbon atoms.



C3- C25al kenoyl oxy interrupted by oxygen, sulfur or [err] is, for exanple,
CH30CH2CH2CH=CHCOO- or CH3OCH2CH20CH=CHCOO-. (C3-C25al kanoyl interrupted by
oxygen, sulfur or [err] is, for exanple, CH3-O CH2CO-, CH3-S- CH2CO,

CH3- NH- CH2CO-, CH3- N(CH3) - CH2CO-, CH3- O CH2CH20O CH2CO-

CH (O CH2CH2-) 20- CH2C0-, CH3- (O CH2CH2- } 3®-CH2CO- or

CH3- (O CH2CH2-) 40 CH2CO- . C3- CZSaI kanoyl oxy i nterrupted by oxygen,

sul fur or J[err] is, for exanple, - CH3-O CH2COO, CH3S- CH2COO ,

CH3NH- CH2 A 1
aH3- (O CH?@&W 0%3%%% ﬁ% Caitéclﬁ-l% 'CI% &;a%%g Wd radical such as, for

CH3- (O CHegdiidp De@ro?%ﬂm(- ~—OCH;C8E¥E CHAY, iydutyriioxyy 8-butynyibRy, nexastphyioxy,

cyclopentylcarbony X cyclohexylcarbonyl cycl oheptyl carbonyl or

cyclooctyl i
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cycl ohexylfwaaxbmma @toyﬁ nnpaﬂ@hbpsy¢&mwtm9 or cycl ooctyl carbonyl oxy.
Cycl ohexyl car bonyl oxy is preferred. Cl- C12al kyl - substituted benzoyl,
which preferably carries 1 to 3, especially 1 or 2 alkyl groups, is, for
exanple, O, m or p-nethylbenzoyl, 2,3-dinethylbenzoyl, 2,4-dinet hyI -
benzoyl, ZSxhlkytintgriupted by bxygenssulfuiner hy Hbm’ﬂ@yls fOBenamplﬁBGHyDo@Htoyl :
3, 5-di net hyl - benzoyl, 2- nethyl 6- ethylb nzoyI 4-tert-butyl benzoyl,
2- et hyl benzoyl 2,4, 6-trineth benzo di net hél -4-tert-butyl benzoyl

or 3, 5- di GHsr$-Ohly GHsdNH Gz, OblseN(SHols s-uE}E‘@ﬁGE'a?'éz' reHo1 - csal kyl |
especi al | Yol OERLAHL)0-Clisl GH2[- b}cizcﬂ CHLII&Q:I-QEIOZGML OMBH,L£h

preferably carries 1 to 3, especiall or 2 al kyl groups, 1s, flor exanpl e,
o-, m or p-nethylbenzoyl oxy, 2, 3- dlnethylbenzoyloxy,

C-Cgphenylalkyl is, for example, benzyl, a-methylbenzyl, o,a-dimethylbenzyl or
2-phenylethyl. Benzyl and o,a-dimethylbenzyi are preferred.

C,-Cgphenylalkyl which is unsubstituted or substituted on the pheny! radical from 1 to 3
times by C-Cqalky! is, for example, benzyl, o-methylbenzyl, c,c-dimethylbenzyl,
2-phenylethyl, 2-methylbenzyl, 3-methylbenzyl, 4-methyibenzyl, 2,4-dimethylbenzyl,
2,6-dimethylbenzyl or 4-tert-butylbenzyl. Benzyl is preferred.

C7-Casphenylalkyl which is unsubstituted or substituted on the phenyl radical from 1 to 3
times by C;-C,alkyl and is interrupted by oxygen, sulfur or >N---l=t1 + s abranched or

unbranched radical such as, for example, phenoxymethyl, 2-methylphenoxymethyi,
3-methylphenoxymethyl, 4-methylphenoxymethyl, 2,4-dimethylphenoxymethyl, 2,3-dimethyl-
phenoxymethyl, phenyithiomethyl, N-methyl-N-phenylmethyl, N-ethyl-N-phenylmethyl, 4-tert-
butylphenoxymethyl, 4-tert-butylphenoxyethoxymethyl, 2,4-di-tert-butylphenoxymethyl,
2,4-di-tert-butylphenoxyethoxymethyl, phenoxyethoxyethoxyethoxymethyl, benzyloxymethyl,
benzyloxyethoxymethyl, N-benzyl-N-ethylmethyl or N-benzyl-N-isopropyimethyl.

CrCgphenylalkoxy is, for example, benzyloxy, a-methylbenzyloxy, «,a-dimethylbenzyloxy or
2-phenylethoxy. Benzyloxy is preferred.



4- di met hyl benzoyl oxy, 2, 5-di net hyl benzoyl oxy, 2,-di nmet hyl benzoyl oxy,

4- di et hyl benzoyl oxy, 3, 5-di et hyl benzoyl oxy, 2-nethyl -6-ethyl benzoyl oxy,
tert- butyl benzoyl oxy, 2-ethyl-benzoyl oxy, 2,4,6-trinethyl benzoyl oxy,
2,6-di methyl -4-tert-butyl- benzoyl oxy or 3,5-di-tert-butyl benzoyl oxy.
Preferred substituents are Cl- C8al kyl , -epeci al | y Cl- C4al kyl . Al kyl
havi ng up to 25 carbon atons is a branched or unbranched radi cal such as,
for exanple nmet hyl , ethyl, propyl, isopropyl, n-butyl, sec-butyl,

| sobutyl, atIIEy}P Fﬁﬁ@tlttﬁ Efngwl Rz re'fer@lP tck‘h’talnbs‘IOth1 bé’ﬁec&aﬁy Wr@éﬂéﬁ ntyl,
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exanpl e, Cl-Cl8al kyl. A particularly preferred neaning of R4 is Cl-C4al kyl .
Al kenyl heyCralkyd-stiostiited phemoxyawbich prefecablyrcontdinsdl tor 3, especiallyntdr 2 atkvkc al
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Unsubstituted or C4~C,alkyl-substituted Cs-Cgcycloalkoxy is, for example, cyclopentoxy,
methylcyclopentoxy, dimethylcyclopentoxy, cyclohexoxy, methylcyclohexoxy,
dimethylcyclohexoxy, trimethylcyclohexoxy, tert-butylcyclohexoxy, cycloheptoxy or
cyclooctoxy. Preference is given to cyclohexoxy and tert-butylcyclohexoxy.

Alkoxy having up to 25 carbon atoms is a branched or unbranched radical such as, for
example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, pentoxy, isopentoxy,
hexoxy, heptoxy, octoxy, decyloxy, tetradecyloxy, hexadecyloxy or octadecyloxy.
Preference is given to alkoxy having 1 to 12, especially 1 to 8, for example 1 to 6 carbon
atoms. '

C2-Casalkoxy interrupted by oxygen, sulfur or >N-—R1 + Is, for example,

CHg-0-CH,CH,0-, CHy-S-CH,CH,0-, CHg-NH-CH;CH,0-, CHg-N(CH3)-CH,CH,O-,
CHg-0-CH,CHy-0-CH,CH;0-, CHy(0-CH,CH2-).0-CHCH,0-,
CHg~(O-CH,CH,-)s0-CH2CH,0- or CHs~(0-CH2CHz-)40-CH,CH,O-.



partitular 3 to 4 carbon atons.

- 12 - Al kynyl oxy having 3 to 25 carbon atons is a branched or unbranched
radi cal such as, for exanple, propynyloxy ( -OCH2-Clerr]CH ),

2- but ynyl oxy, 3-butyny|oxy, n- 2- octynyl oxy, or n-2-dodecynyl oxy.
Preference is given to al kynyl oxy havingig-to 18, especially 3 to 12, for
exanple 3 to 6, in particular 3 to 4 carbon atons. C2- C25al kyl

i nterrupted by oxygen, sulfur or J[err] is, for exanple, CH3-O CH2-,

CH3-S- CH2 h as. §
O Sy oAl o 2 G P Eorplifr & RGP g .o,
C7- C9phengrantpty,| metbyithi rethytthiop propylikinzigopropylthia, mybtﬁﬁm ||sobuty|th|o pentylthio,
err] | [ ererestvilepRaRE) neBivurio SRS, detyiné flechifio hexpdecyitie or
unsubst | t odtadeoylthio LPreferendecid gwenttballthhlnyiavmgdrtoae éspymaﬂytldos for example
Cl- 4al kle i?b cf? h@fxarrpl e, benzyl, a-nethyl benzyl, a, a-dinethyl benzyl,
2- phenyl e FR/ cme benzyl, 3-nethyl benzyl, 4-nmethyl benzyl,

2, 4- di net hyl benzyl 2, 6-di net hyI benzyl or 4-tert- butyI benzyl . Benzyl S
preferred
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oxygen, Sb*a‘mple,Qﬂethﬂanind, stiyldmino,qirepylamino, l_sopropylammo, -butylammo,

isobutylamino or tert-butylamino.

Di(C+-Csalkyl)amino also means that the two radicals independently of one another are
branched or unbranched, such as, for example, dimethylamino, methylethylamino, diethyl-
amino, methyl-n-propylamino, methylisopropylamino, methyl-n-butylamino, methylisobutyl-
amino, ethylisopropylamino, ethyl-n-butylamino, ethylisobutylamino, ethyl-tert-butylamino,
diethylamino, diisopropylamino, isopropyi-n-butylamino, isopropylisobutylamino, di-n-butyl-
amino or diisobutylamino.

Alkanoylamino having up to 25 carbon atoms is a branched or unbranched radical such as,
for example, formylamino, acetylamino, propionylamino, butanoylamino, pentanoylamino,
hexanoylamino, heptanoylamino, octanoylamino, nonanoylamino, decanoylamino,
undecanoylamino, dodecanoylamino, tridecanoylamino, tetradecanoylamino,
pentadecanoylamino, hexadecanoylamino, heptadecanoylamino, octadecanoylamino,
eicosanoylamino or docosanoylamino. Preference is given to alkanoylamino having 2 to 18,
especially 2 to 12, for example 2 to 6 carbon atoms.

C,-Cigalkylene is a branched or unbranched radical such as, for example, methylene,
ethylene, propylene, trimethylene, tetramethylene, pentamethylene, hexamethylene,
heptamethylene, octamethylene, decamethylene, dodecamethylene or octadecamethylene.
Preference is given to C4~Cy.alkylene, especially C,-Cgalkylene.

A C;-C,alkyl-substituted Cs-Ciocycloalkylene ring, which preferably contains 1 to 3, espe-
cially 1 or 2 branched or unbranched alkyl group radicals is, for example, cyclopentylene,
methylcyclopentylene, dimethylcyclopentylene, cyclohexylene, methylcyclohexylene,
dimethyleyclohexylene, trimethylcyclohexylene, tert-butyicyclohexylene, cycloheptylene,



unbranched radical such as, for exanple, phenoxynethyl,

2- met hyl phenoxynet hyl , 3-net hyl phenoxynet hyl , 4- et hyl phenoxynet hyl ,

2, 4- di et hyl phenoxynet hyl , 2, 3-di met hyl - phenoxynet hyl, phenyl t hi onet hyl,
N- et hyl - N- phenyl net hyl , N-et hyl - N-phenyl net hyl , 4-tert-

but yl phenoxynet hyl , 4-tert-butyl phenoxyethoxynet hyl ,

2,4-di -tert-butyl phenoxynethyl, 2,4-di-tert-butyl phenoxyet hoxynet hyl ,
phenoxyet hoxyet hoxyet hoxynet hyl , benzyl oxynet hyl , benzyl oxyet hoxynet hyl ,

N-benzyl - E&]&&{wlé??é &V c%e&bl@ﬁé‘?féfe%ﬂcé 08 {0 Beidrbxylenddnd BRI MYERI OXY

s, for exa benzy oxy,” a- met hyl benzyT oxy,

[err] [erf@xﬁﬁmmthylbenzyloxy or 2- phenylethoxy Benzyl oxy is preferred.

Cl- C4a|ky| substituted phenyl, which preferably contains 1 to 3, especially
1 or 2 alkyl groups, is, for exanple o-, m or p-met hyl phenyl,

2, 3-di net hyl phenyl , 2, 4-di net hyl phenyl 5id|nethylphenyl

2, 6- di met ﬁw@&a@w}ene latexruataddw@qvpemmylfurcx NrmBi,hys, tmmmplez-%rﬁyq:ldz,
6- et hyl phenyl, 4-tert- butylphenyl 2- ethylﬁﬁenyl or 2, 6-di ethyl phenyl .

gipgg?gﬁ/;céggﬁ%gﬁ‘gﬁﬁ'g& H;Q@ 6‘1’%‘% 'ﬁ@ 'byc%%zgé' 2'1'pt (r)re?hyl phenoxy,
2, 3- di met hyHp @Hz-;;mem-mmby@ocammmcme 5-@.;:? -CHORSJOGH;- or

2, 6-di metgél P %Eé' , 4- di met hyl phenoxy, 3, 5- phenoxy,

2- et hyl ',- 4-tert-butyl phenoxy, 2-et hyI phenoxy or

2, 6-di et hyl - phenoxy. Unsubstituted or Cl-C4al kyl -substitut ed
C5- C8cycl oal kyl is, for exanple, cyclopentyl, nmethylcyclopenty

07 et hy| ¢ PeiCoanylene s, doraample, vinklans) metbinyiae, OeipmetRyipns & b dodsepnyl-

trimethyl gW&Igep)gferehgé{sqwgrytb%cd;sgh@ﬁy]gne cycl oheptyl or cyclooctyl.
Preference I's given to cyclohexyl and tert-butyl cycl ohexyl. Unsubsti t ut ed

or Cl-C4al kyl -substituted C5-C8cycloal koxy is, for exanple, cyclopentoxy,
met hy| cyClapgRaravidd 28 20/ b&soh ARAR €% oSaHbie A, BroBIbENS, tfiend,

pentylidene, 4-methyipentylidene, heptylidene, nonylidene, tridecylidehe, nonadecylidene,
1-methylethylidene, 1-ethyipropylidene or 1-ethylpentylidene. Preference is given to
Cx-Csalkylidene.

Phenylalkylidene having 7 to 20 carbon atoms is, for example, benzylidene, 2-phenyl-
ethylidene or 1-phenyl-2-hexylidene. Preference is given to C;-Ce-phenylalkylidene.

Cs-Cgeycloalkylene is a saturated hydrocarbon group having two free valencies and at least
one ring unit and is, for example, cyclopentylene, cyclohexylene, cycloheptylene or
cyclooctylene. Preference is given to cyclohexylene.

C;-Cgbicycioalkylene is, for example, bicycloheptylene or bicyclooctylene.

Unsubstituted or C;-C,alkyl-substituted phenylene or naphthylene is, for example, 1,2-, 1,3-,
1,4-phenylene, 1,2-, 1,3-, 1,4-, 1,6-, 1,7-, 2,6- or 2,7-naphthylene. 1,4-Phenylene is
preferred.

A C;-C.alkyl-substituted Cs-Cgcycloalkylidene ring, which preferably contains 1 to 3,
especially 1 or 2 branched or unbranched alkyl group radicals is, for example,
cyclopentylidene, methyicyclopentylidene, dimethylcyclopentylidene, cyclohexylidene,



di et hyl cycl ohexoxy, trinmethyl cycl ohexoxy, tert-butyl cycl ohexoxy,

cycl ohept oxy or cycl ooctoxy. Preference is given to cycl ohexoxy and
tert-butyl cycl ohexoxy. Al koxy having up to 25 carbon atons is a branched
or unbranched radical such as, for exanple, nethoxy, ethoxy, propoxy,

| sopr opoxy, n-butoxy, isobutoxy, pentoxyi6tsopentoxy, hexoxy, heptoxy,

oct oxy, decyl oxy, tetradecyl oxy, hexadecyl oxy or octadecyl oxy. Preference
is given to al koxy having 1 to 12, especially 1 to 8, for exanple 1 to 6

car bon at < ' : ; loS s
For  exampi EviaiciohEsfies e N B S6R gl s, e ABIONBIY dahe terttiitdyclo
CHs- N( CH3 hexyidane oyclolmpylidegpnreyciopatylipenp.(Preferpire iSoven tpoydohexylidensand
CH3- (O CH - : - or CH3- (O CH2CH2-) 40- CH2CH2O- .

-14 ( Af%&t'%@gd%agv(ﬂ%%b to 25 f:ar bon at o)ms is a branched or unbranched
radi cal such as, for exanple, methylthio, ethylthio, propylthio,

I sopropyl t.hi o, n-obut vl §hi | | t vt i i

eyl ¢ n o My i A Hvei3bforplet ol bk apl e afiithher, eRRRE b Mefnor .
or oct adeajuniihium cafiorf for exareple sNgf, K&rMg™s, Ga'Rpr Ao having 1 to 12,

especially 1 to 8, for exanple 1 to 6 carbon atons. Al kyl am no havi ng up
to 4 carbon atons is a branched or unbranched radical such as, for exanple,

met hyl ani Peefeminby issgiveroto Emamsitons comprising as pyinponerd (b)ratiesdsy baecompound of
i sobutyl ag np _or, tert-butyl amno. D (Cl- C4al kyl )am no al so neans that the
two radi cg}%%f'ﬂﬁ'éde'ﬁm‘%ﬁ’y'blﬁzone anot her are branched or unbranched, such

as, for emiR.-XRgethyl am no, methyl et hyl am no, diethyl -
Rz and Ry are phenylene,
X is oxygen or -NRgzs-, and
Rs1 is C-Caalkyl.

Preference is also given to compositions comprising as component (b) at least one
compound of the formula | in which, if nis 1,

R; is unsubstituted or C,-C,alkyl-, C4~C,alkoxy-, Ci-Caalkylthio-, hydroxyl-, halo-, amino-,
C-C.alkylamino- or di(C+-C,-alkyl)amino-substituted naphthyl, phenanthryl, thienyl,
dibenzofuryl, carbazolyl, fluorenyl or a radical of the formula ti '

Q)

R, Rs, Ry, Ry and Ry independently of one another are hydrogen, chlorine, bromine,
hydroxyl, C,-Cigalkyl, Co-Cigalky! interrupted by oxygen or sulfur; C4-Cygalkoxy, C»-Cisalkoxy
interrupted by oxygen or sulfur; C;-Cssalkylthio, Cs-Cyzalkenyloxy, Cs-Cszalkynyloxy,
C+-Cophenylalkyl, C,-Cophenylalkoxy, unsubstituted or C-C,alkyl-substituted phenyl;
phenoxy, cyclohexyl, Cs-Cgcycloalkoxy, Ci-Caalkylamino, di(C+-C,-alkyl)amino,
C-Czalkanoyl, Cs-Cizalkanoyl interrupted by oxygen or sulfur; C;-Cy.alkanoyloxy,
Cs-Ci.alkanoyloxy interrupted by oxygen or sulfur; C4-Ci.alkanoylamino, Cs-Cqzalkenoyi,
Cs-Ci2alkenoyloxy, cyclohexylcarbonyl, cyclohexyicarbonyloxy, benzoyl or C4-C,alkyl-



am no; net hyl -n-propyl am no, nethylisopropylam no, nethyl-n-butylam no,

net hyl i sobutyl - am no, ethylisopropyl am no, ethyl-n-butylam no,

et hyl i sobutyl am no, ethyl-tert-butylam no, diethylamn no, diisopropylam no,
i sopropyl -n-butyl am no, isopropylisobutylam no, di-n-butyl- amno or

di | sobut yl am no. Al kanoyl am no havi ng 1fp- to 25 carbon atons is a branched
or unbranched radi cal such as, for exanple, fornylam no, acetylam no,
propi onyl am no, butanoyl am no, pentanoyl am no, hexanoyl am no,

hept anoyl am no, octanoyl am no, nonanoyl am no, decanoyl ani no,
undecanoyl am no, dodecanoyl am no, tri decanoyl am no, tetradecano?ﬁaﬁino,
pent adecasubstitutédioenzoglx belezoyiony baCi-Ogalkylsobstiteted beytawoxyp, —O—C—C—R,

oct adecanoyl am no, ei cosanoylam no or docosanoyl am no. Preferenge is given
to al kanoyl amino having 2 to 18, especially 2 to 12, for exanple®2 to 6
carbon atons. Cl- Cl8al kyl ene is a branched or unbranched radi cal such as,
for exanple, nmethfeer® ethylene, propylene, trinethylene, tetranethylene,
pent anet-hyl eneg L4008, ortd iR Tvitird @B raRichR Bt dNd B 6t the radicals R
decanet hyl ene, dodec thyl &he or octadecanethyl ene. Preference is given to
Cl- Cl12al kyl ene, especi®ally Cl-C8al kyl ene. A O - C4al kyl -substi tuted
C5-Cl2cycl oal kyl ene ring, which preferably contains 1 to 3, espe- cially 1
or 2 br an®MtBriotoogHisr ?{Wg H'é“dcﬁﬂ? W’&ﬁ)‘&ﬂ""f‘éﬁ“‘@&ﬂe atached, fogm aRengzo ring,

cycl opentyl ene, met hyl cycl opentyl ene,, di net hyl cycl opentyl ene,

cycl ohexyl ene. et hyl cycl ohexyl ene /ﬁ%hethylcyclohexylene,
trinethylByﬂ?bw@?yﬂége,WF@P¥¥%mtVT ycl omexyl ene, cycl oheptyl ene,

- 15 - cycl ooctyl ene or cyclodecyl #ae. Preference is given to

cycl ohexyl ene and tert-butyl cycl o- hexyl ene. C2- d 8al kyl ene interrupted
by oxygenRszantdfRys indepéredently oEond amotkeraarp lhgdrog€hidr C-Chillkyl,

Ry is hydrogen,

Rz is hydrogen, phenyl, C,-Cygalkyl, C2-C1galkyi interrupted by oxygen or suifur;
CrCgphenylalkyl, C~Cg-phenylalkyl which is unsubstituted or substituted on the phenyl
radical from 1 to 3 times by C-C,alkyl and is interrupted by oxygen or sulfur, or else the
radicals R and Roy, together with the carbon atoms to which they are attached, form a
cyclohexylene ring which is unsubstituted or substituted from 1 to 3 times by C;-Cgalkyil,
Rz is hydrogen or C4-C,alkyl,

Rgzs is hydrogen, C-Cisalkanoyl, Cs-Cisalkenoyl, Cs-Cyqalkanoyl interrupted by oxygen or
sulfur; C»-Cy-alkanoyl substituted by a di(C-Cg:alkyl)phosphonate group; Ce-Cecycloalkyl-

H3C\c/CHs
ﬁ “cH,
carbonyl, benzoyl, L. — ,
4 Y C—CHz—(, ,)—OH
Rog
CHy, i CH, |
5 O o HC. / °
I o] ~H,
~—C——CH;—S§—CH; OH ' ——C—'CHZ—T— OH ’
Has CHs st



- CH2-S- CH2-, -CH2- NH CH2-, -CH2-N(CH3)-CH2-, -CH2-0O CH2CH2- O CH2-,

- CH2- (O CH2CH2-) 20- CH2-, -CH2- (O CH2CH2-) 30- CH2-, -CH2- (O CH2CH2-) 40 CHz-
or -C H2COH2- S- CH2CH2- . C2- d 8al kenyl ene is, for exanple, vinylene,

met hyl vi nyl ene, octenyl et hyl ene or dodecenyl - ethylene. Preference is given
to C2- C8al kenyl ene. Al kyl i dene having to 20 carbon atons is, for
exanpl e, ethylidene, propylidene, butylidene, pentylidene,

4- et hyl pentyl i dene, heptylidene, nonylidene, tridecylidene,
nonadecyl i dene, 1 -pnethylethylidene, 1 -ethyl propylidene or 1

- et hyl pentyl i?iene. i ef ergnce §'s gi ven to C2C8al kyl i dene.

Phenyl al kyu-cl&ng } ek RgrBgn’ atoms is, for exanple, benzylidene,
2- phenyl - ethylidene or 1 -phenyl-2-hexylidene. Preference is given to
C7C9- phengl i - ' THicy d hydrocar bon
group havi ?m%?ﬁsgec%?@(g@gaghgmgi%lbggg{dg?ig?rri nggﬁ#’t and is, for
exanpl e, Bypos bpdrogen en€y-Ceglllohexyl ene, cycl oheptyl ene or cycl ooctyl ene.

Pref erencg_li; i CWC e - L CYChO j
exarpl o Brds G liolher K LRI Or Cotkyishe EE ARG eBHfider, Coocycio
Cl- C4al kyakglehsoi pherwtenphenyl ene or napht hyl ene is, for exanple, 1,2-,
1,3-, 1,4-phenylene, 1,2-, 1,3-, 1,4-, 1,6-, 1,7-, 2,6- or 2,7-naphthylene.
1, 4- Phenyl ene is preferred. A Cl-,@ﬁal-kyl -substituted C5-C8cycl oal kyl i dene
ring, whi Bk iphydroxylbCyCelkony 06 -TNQ 3,, especially 1 or 2 branched or
unbranched al kyl group radicals is, Rgr exanple, cyclopentylidene,
nmet hyl cycl opentyl i dene, di nethyl cycl opentylidene, cycl ohexyli dene,

R2¢ is oxygen or -NH-, : ' '

‘Rao is C4-Cygalkyl or phenyl, and
sistor2.

Preference is likewise given to compositions comprising as component (b) at least one
compound of the formula | in which, if nis 1,

R is phenanthryl, thienyl, dibenzofuryl, unsubstituted or C,-Csalkyl-substituted carbazolyl;
or is fluorenyl; or R, is a radical of the formula I

(i,

Ry, Rs, Re, Rio and R4 independently of one another are hydrogen, chiorine, hydroxyl,
C,-Cqsalkyl, C4-Cygalkoxy, C4-Cisalkylthio, Cs-Caalkenyloxy, Cs-Caalkinyloxy,

RZO R21

= 1
C,-Cygalkanoyloxy, phenyl, benzoyl, benzoyloxy or —o——ci:—c':—o— R, »

H Ry

Rop is hydrogen,



- 16-° net hyl cycl ohexyl i dene, di et hyl cycl ohexyl i dene,
trimet hyl cycl ohexylidene, tert-butylcyclo- hexylidene, cycloheptylidene or
cycl ooctylidene. Preference is given to cycl ohexylidene and

tert-butyl cycl ohexyl i dene. A nmono-, di- or trivalent netal cation is
preferably an al kali netal, alkaline eartth netal or alum niumcation, for
exanple, Na[err], Klerr], Merr], Ca[err] or Aferr]. Preference is

gi ven to conpositions conprising as conponent (b) at |east one conpound of

the fornmupja ;L i | Ief 1 a’ﬁw ' 3- 2 ;

phenyl ene, 2’*& ."@8@%3"&38’(' o-rﬁl-‘(g’-, :!1% e@f“?ﬁ‘:@%ﬁ%’l??ﬁm t@%ﬁg ergﬁ@g IS

al so gi veoarbon etemsoioiwhichthey anpattadhed, form amysiohexideneojngwhipk issunsyhstituted

conmpound i é/gaéip A is 1, RL is unsubstituted or

Cl- C4al ky?is"méﬁtu%%i};bm@l a?k?f%"ﬂ{ﬁo-, hydr oxyl -, hal o-, am no-,

C1- C4al kyRasis hydrogen di CECsaliaed,anidy| ) ami no- substi t ut ed napht hyl, phenant hryl,

thienyl, dih l~ &2 ' orenyl or a radical of the fornula II

R7, RS, Rg” '%%é)'jgﬁép{’Iﬁ‘lé‘isﬂg%go?né'le?ﬁ'{zéy‘bf one anot her are hydrogen, '

chlorine, brom ne, hydroxyl, Cl-Cl8al kyl, C2-C 8al kyl interrupted by oxygen
Cl8al kox - Cl8al koxy..i.nterru ul fur;

or sul fur; - . C2 - ted by oxvge r ;
Ci- Claal K AERTEY ProlerBRLis ey 6 pompedtiott Ay RyEiag Fortondh f ot 138t dfe
compound of the formula [ in which, ifnis 1,
Ry, Rs, Ry, Rip and R;; independently of one another are hydrogen, C4-C.alkyl,
. . |?20 ?21
C,-C2alkoxy, Cy-Caalkylthio, Cs-Cizalkanoyloxy, —o—cI:— ' —O0—R,, orphenyl,
H Ry
Rzo, R2: and Ry, are hydrogen, and
Rz3 is hydrogen or C;-Cgalkanoyl.

Of particular interest are compositions comprising as component (b) at least one compound
of the formula | in which
R., Rs, R4 and R; independently of one another are hydrogen, chlorine, C;-Cygalkyl, benzyl,
phenyl, Cs-Cgcycloalkyl, C+-Cysalkoxy, C-Cigalkylthio, Ci-Cigalkanoyloxy, C:-Cisalkanoyl-
amino, Cs-Cygalkenoyloxy or benzoyloxy; or else the radicails R, and Rg or the radicals Rs
and R, or the radicals R4 and Rs, together with the carbon atoms to which they are attached,
form a benzo ring, R, is additionally -(CH,),-COR5 or -(CH2){OH, or, if Rs, Rs and R are
hydrogen, Ry is additionally a radical of the formula lil,

PRa
R;s is hydroxyl, C,-Czalkoxy or —N\ ,

R25

R and Ry; are methyl groups or, together with the C atom to which they are attached, form
a Cs-Cgeycloalkylidene ring which is unsubstituted or substituted from 1 to 3 times by
C-Cqalkyl,
Re4 and Rgs independently of one another are hydrogen or Cs-Craalkyl,
pis1or2, and
qis2,3,4,50r6.



C7Cphenyl al kyl , C7- Cphenyl al koxy, unsubstituted or Cl-C4al kyl -substituted
phenyl ; phenoxy, cyclohexyl, C5-C8cycl oal koxy, Cl-C4al kyl am no,

di (Cl- C4-al kyl )am no, Cl1-Cl2al kanoyl, C3-Cl2al kanoyl interrupted by oxygen
or sul fur; Ci1-Cl2al kanoyl oxy, C3-Cl2al kanoyl oxy interrupted by oxygen or
sul fur; C1-Cl2al kanoyl am no, C3-Cl2al ker@fyt, C3-Cl2al kenoyl oxy,

cycl ohexyl car bonyl, cycl ohexyl car bonyl oxy, benzoyl or Cl-C4al kyl -

-17 - substituted benzoyl; benzoyloxy or Cl-C4al kyl -substituted

b | d
oenEhyl 0% Riso a(+f ?E%ular mtJdrS a]{e %mg.lﬁ or Wnﬁl{]ﬂm@a%fﬁmeh%5 594[953@?‘961” R8

he carbon atons to which they
ar e att achempoungt ohthe fosmula |in wiich at least two of the radicals Rz, Rs, Rsand Rsare  Ro4 R15
S hydrox t Cl2al koxy or [err] RI 8 and R19 i ndependently of one
anot her ar ﬁ%hogen or Cl-C4al kyl, R20 is hydrogen, R21 is hydrogen,
phenyl, Cl-Cl8al kyl, C2-d 8l kyl interrupted by oxygen or sulfur;

C7- C9phen t

€T oo Sbdhy s AN P Sl B sFBGAU
oxygen or theufofromla | or whitk & ahd Rsaate tytdogla0 and R21, together with the
carbon atonms to which they are attached, form a cycl ohexylene ring which is
unsubstituted or substituted from1l to 3 tines by Cl-C4al kyl, R22 is

hydr ogen Qf véli-spéeiakipterestabe campysitiongeompiitinGe8xiokpooght, (b &t-l@s ahaenoy|
by a a (CoomBoud b MBI o o cocyel oal kyl o S e

Rzis C4-Caalkyl, '

Rs is hydrogen,

R, is C1-Csalkyl or, if Rg is hydrogen, R, is additionally a radical of the formula 1li,

Rs is hydrogen, and

R+ and Ryz, together with the C atom to which they are attached, form a cyclohexylidene

ring which is unsubstituted or substituted by C:-Csalkyl.

The following compounds are examples of the benzofuran-2-one type which are particularly
suitable as component (b) in the novel composition: 3-{4-(2-acetoxyethoxy)phenyl]-5,7-di-
tert-butyl-benzofuran-2-one; 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyllbenzofuran-
2-one; 3,3’-bis[5,7-di-_tert-butyl-s-(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-terf-
butylbenzofuran-2-one; 3-(3,5-dimethyl-4-pivaloyloxy-phenyl)-5,7-di-tert-butyl-benzofuran-2-
one; 5,7-di-tert-butyl-3-phenylbenzofuran-2-one; 5,7-di-tert-butyl-3-(3,4-dimethylphenyl)-
benzofuran-2-one; 5,7-di-tert-butyl-3-(2,3-dimethylphenyl)benzofuran-2-one.

Also of special interest are compositions comprising as component (b) at least one
compound of the formula V

V)




car bohyl, benzoyl, [err] [err]

2 -18 - [err] R24 and R25
i ndependent |y of one another are ‘hydrogen or Cl1-C, 2al kyl, R26 is hydrogen
or Cl-C4al kyl, R27 is O -Cl2al kyl ene, C2-C8al kenyl ene, C2-C8al kyl i dene,
C7C, 2phenyl al kyl i dene, C5-C8cycl o- al kyH24ne or phenyl ene,

", R24 R28 is hydroxyl, Cl-Cl2al koxy or [err] R29 i s oxygen or -NH

in which

Rz is hydrogen or C-Cealkyl,

Rs is hydrogen,

R, is hydrogen, C-Cealkyl or a radical of the formula Illa

(Na),

Rs is hydrogen,
R, Rs, Re, Rio and Ry, independently of one another are hydrogen, C-Cjalkyl, C-Csalkoxy,

Rzo R21
1= 1

C.-Cealkanoyloxy or —o—cl:——cl:—o——R23 , with the proviso that at least two of the
H Ry

radicals Ry, Rs, Ry, R1o Or Ryy are hydrogen,

Rie and Ry, together with the C atom to which they are attached, form a cyclohexylidene
ring which is unsubstituted or substituted by C,-C,alkyl;

R20, Rz21 and Rz, are hydrogen, and

Rzs is hydrogen or C4-Csalkanoyl.

Very particular preference is given to compositions comprising as component (b) at least
one compound of the formula Va or Vb



R30 is Cl-Cl8al kyl or phenyl, and Sis 1 or 2. Preference is |ikew se
given to conpositions conprising as conponent (b) at |east one conmpound of
the formula I in which, if nis 1, RL is phenanthryl, thienyl,

di benzof uryl, unsubstltuted or Cl-C4al kyl - substltuted carbazolyl; or is
fluorenyl; or RLis a radical of the for28da 111 [err] R7, RS,
R9, R10 and R11 i ndependently of one another are hydrogen, chlorine,

hydr oxyl, Cl-Cl8al kyl, Cl-Cl8al koxy, Cl-Cl8al kylthi o, C3-C4al kenyl oxy,

C8- C4al ki nyl oxy, C2- ClBaIkanoonxy, phenyl, benzoyl, benzoyl oxy or

[err] R20 i s hydrogen,® 0

-19 - R21 i s. hy@Hpe ényl or Cl-Cl8al kyI or CHiss O adCBal s R20
and R21, to W e carbonc’ﬁom; to whi'® \tcﬁey ) fiorm a
cycl ohexyl ene r¥ng st I*tuted or subsfil g i mes
by Cl- C4al kylHGro2 Cl- C4al kyl
CH,
H,C—C—CH, Hsc—cl: CH,
CH, CH,
(Va) : (Vb)

or a mixture of the two compounds of the formula Va and Vb.

The compounds of the benzofuran-2-one type as component (b) in the novel composition
are known in the literature and their preparation is described, for example, in the following
U.S. patents: US 4,325,863; US 4,388,244; US 5,175,312; US 5,252,643; US 5,216,052;

US 5,369,159; US 5,488,117; US 5,356,966; US 5,367,008; US 5,428,162; US 5,428,177
or US 5,516,920.

Compositions of interest include those comprising as component (c) at least one radical of
the formula XIil or XIli

CH, G,
G—CH, G—CH,— ‘ l -G,
(Xt ~—N N— (X
G—CH G——CHA__/
2 2 CHs
in which

G is hydrogen or methyl, and
G and G, are hydrogen, methyl or together are oxygen.

Of particular interest are compositions comprising as component (c) at least one compound
from the group of the sterically hindered amines of the class of compounds described under
(a’) to (¢'), which comprise at least one radical of the formula Xil or Xii.



R23 is hydrogen, Cl-Cl8al kanoyl or benzoyl. Particul ar preference is
given to conpositions conprising as conponent (b) at |east one conpound of
the formula | in which, if nis 1, R/, R8, R R10 and Rl11l i ndependently of

one anot her are hydrogen, Cl-Cl2alkyl, Cl- Cl2al koxy, G -C4al kyl thio,
C2- Cl2al kanoyl oxy, [err] or phenyl, RZB - R21 and R22 are hydrogen, and
R23 is hydrogen or Cl1-Cl8al kanoyl . O particular interest are

conpositions conprising as conponent (b) at |east one conpound of the
formula | in which R2, R3, R4 and R5 independently of one another are
hydr ogen, chlorine, Cl1-d 8al kyl, benzyl, phenyl, C5-C8cycl oal kyl,

Cl- d 8al k@XyConigcundls af thelfoimmda XBa- C18al kanoyl oxy, Cl1-Cl8al kanoyl - am no,
C3- d 8al kenoyl oxy or benzoyl oxy; or else the radicals R2 and R3 or the
radicals R3 and R4 or the radicals R4 and R5, together with the carbon
atons to which they are attached, forma benzo ring, R4 is additionally
-(CH2) p-COR, 5 or -(CH2qOH,jor, if IEEH,, I@S and R6 are hydrogen, R4 is
additionally a radical of ttae—bag R15 is hydroxyl, [err] R16
~and R17 are methyl groups pr, toge er vvith he C atomto WhICh they are

attached, forma C5-C3cycl bal kyd ne @b is ugzng,stltut ed or
substituted from1 to 3 ti m?% % al kyl, R24 and I ndependent |y of
one anot her are hydrogen of Cl 2 I_Ify pis|]1 or2, and qis 2, 3, 4, 5 or

6. n

in which n is a number from 1 to 4,

G and G; independently of one another are hydrogen or methyl,

G is hydrogen, O°, hydroxyl, NO, -CH,CN, C;-Cisalkyl, Ca-Csalkenyl, Cs-Cgalkynyl,
C1-Czaralkyl, Cs-Csalkoxy, Cs-Cscycloalkoxy, Cr-Cophenylalkoxy, C-Csalkanoyl,
Cs-Csalkenoyl, C4-Cigalkanoyloxy, benzyloxy, glycidyl or a group -CH,CH(OH)-Z, where G4
is preferably hydrogen, C;-C,alkyl, allyl, benzyl, acetyl or acryloyl,

Z is hydrogen, methyl or phenyl, and,

itnis 1,

G2 is hydrogen, C,-Cygalkyl, which is uninterrupted or interrupted by one or more oxygen
atoms, or is cyanoethyl, benzyl, glycidyl, a monovalent radical of an aliphatic, cycloaliphatic,
araliphatic, unsaturated or aromatic carboxylic acid, carbamic acid or phosphorus-
containing acid or a monovalent silyl radical, preferably a radical of an aliphatic carboxylic
acid having 2 to 18 carbon atoms, of a cycloaliphatic carboxylic acid having 7 to 15 carbon
atoms, of an o,B-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an aromatic
carboxylic acid having 7 to 15 carbon atoms, it being possible for the carboxylic acid to be
substituted in each case in the aliphatic, cycloaliphatic or aromatic moiety from 1 to 3 times
by -CO0Z,,,

Zy2 is hydrogen, Ci-Cpalkyl, Cs-Cizalkenyl, Cs-Crcycloalkyl, phenyl or benzyl, and,

ifnis 2,

Gz is Ca-Croalkylene, C4-Cooalkenylene, xylylene, a divalent radical of an aliphatic,
cycloaliphatic, araliphatic or aromatic dicarboxylic acid, dicarbamic acid or phosphorus-
containing acid or a divalent silyl radical, preferably a radical of an aliphatic dicarboxylic acid
having 2 to 36 carbon atoms, of a cycloaliphatic or aromatic dicarboxylic acid having 8 to



-20 - Al'so of particular interest are conpositions conprising as
conponent (b) at |east one conpound of the fornmula | in which at |east two
of the radicals R2, R3, R4 and R5 are hydrogen. O special interest are
conpositions conprising as conponent (b) at |east one conpound of the
formula | in which R3 and R5 are hydroge@4.- O very special interest are
conpositions conprising as conponent (b) at |east one conpound of the
formula | in which R2 is Cl-C4alkyl, R3 is hydrogen, R4 is Cl-C4al kyl or,

it RB | a i b | ; . - : ;
nydrogen, PGSR BroriSond) o bty SrddBrift b omtte GbduoficRtidhalitg 8T ! ©
at t ached, 14 carbomatoys, dlbeing paseitde for the dicarboxyilie aciddo be isbibstituied in eaaheasetint ed
by Cl-C4alk

benzof ura eé&xg%tc?@ﬁcé&%#%@ %%é&ggir&&“@%?yaﬁ iogg gfgfyggéf %Oégge (a)?ldént (b) in

t he novelifat@osi ti on: 3-[4-(2-acet oxyet hoxy) phenyl]-5, 7-di -
tert-butyl-benzof uran- 2- o . . . . s .

57 i - P R R petent poee O an aliatis, SyEloRURIANG RS A ATE HisBTRpc gt hioh

3,3 dbl s[@nmdsuﬁs?ngedaiztﬂyé ﬁl&aﬂaﬁﬁ.[@c{wnlt?ﬁmp?r bmn;e]ztipmwgftybbe(‘leﬁ,@Maﬁ- one] ;
5, 7-di-tert- hu -3- (.4- et hox n enzofl uran- 2-.one. . . .

51 (a° acer B8 atARIA FPHIE o) R PRaSPHone-FaAining ek Bl Adrtalent shvigrdical,

3- (3, 5-di 4, hyl - 4- pi val oyl oxy-phenyl )-5, 7-di -tert-butyl - benzof uran-2- one;
5,7-di-tert-butyl -3-phenyl benzof ur an- 2- one;

5, 7-di -t e'f[‘-'sbgt yl - 3- (3, 4- di met-hyl phenyl ) - benzof ur an- 2- one;

5, 7- di - t el i®H tetravdlent radlichl BRANMINAGE,YOyLalpHatis bAdrorafie tetracarloxicdcig peci al

i nterest are conpositions conprising as conponent (b) at |east one conpound
of the formula V [err]

The carboxylic acid radicals indicated include in each case radicals of the formula (~CO).R,
in which the meaning of n is indicated above and the meaning of R is evident from the
definition stated.

Any C+-Cyoalkyl substituents are, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-
butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyi.

As C-Cqsalkyl G441 or G2 can be, for example, the groups indicated above and also, for
example, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl.

If Gy1 is C3-Cgalkenyl it can, for example, be 1-propenyl, allyl, methallyl, 2-butenyl,
2-pentenyl, 2-hexenyl, 2-octenyl or 4-tert-butyl-2-butenyl.

Gi1 as C5-Cgalkynyl is preferably propargyl.
Gy1 as C;-Cyearalkyl is especially phenethyl and in particular benzyl.

G as Ci-Cgalkanoyl is, for example, formyl, propionyl, butyryl, octanoyl, but preferably
acetyl and as C3-Csalkenoyl is especially acryioyl.

Gis2 as a monovalent radical of a carboxylic acid is, for example, an acetic, caproic, stearic,
acrylic, methacrylic, benzoic or B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid radical.



-21 - in which R2 is hydrogen or Cl-C6al kyl, R3 is hydrogen, R4 is :
hydr ogen, Cl-C6al kyl or a radical of the formula Illa [err] R5
i s hydrogen, R7, R8, R9. R10 and R11l i ndependently of one another are

hydr ogen, Cl-C4al kyl, Ci1-C4al koxy, C2- Coal kanoyl oxy or [err] with the
proviso that at |east two of the radicggs R7, R8, RO, R1O or Rl11l, are
hydr ogen, R16 and Rl17, together with the C atomto which they are attached,
forma cycl ohexylidene ring which is unsubstituted or substituted by

Cl- C4al kyl; R20, R21 and R22 are hydrogen, and R23 is hydrogen or

Cl1- d 8al kanoyl . Very particular preference is given to conpositions
conpri si ng GsisEOMDAGRINNL S radical aigsH it iB)for example)al ratficdl bEthedomaulan Va or Vb

~(CiHz)-Si(Z")22" in which ] is an integer from the range from 210 5 and Z’ and Z*
independently of one another are C-Caalkyl or C-C4alkoxy.

if Gy is a divalent radical of a dicarboxylic acid then it is, for example, a malonic, succinic,
glutaric, adipic, suberic, sebacic, maleic, itaconic, phthalic, dibutyimalonic, dibenzyimalonic,
butyl(3,5-di-tert-butyl-4-hydroxybenzyl)malonic or bicycloheptenedicarboxylic acid radical or

O
]
aa
a radicat of the formula Q—CH= N in which Z,3 is hydrogen,
Z C—
13 ”
(o}

C,-Ci2alkyl or C4-Cyoalkoxy. A patticularly preferred meaning of Zy3 is hydrogen, Ci-Cjalkyl
or C4-Cqalkoxy, especiaily para-C,-Csalkoxy, for example p-methoxy.

If Gy is a trivalent radical of a tricarboxylic acid then it is, for example, a trimellitic, citric or
nitrilotriacetic acid radical.

If Gz is a tetravalent radical of a tetracarboxylic acid then it is, for example, the tetravalent
radical of butane-1,2,3,4-tetracarboxylic acid or of pyromellitic acid.

If Gyz is a divalent radical of a dicarbamic acid then it is, for example, a
hexamethylenedicarbamic or a 2,4-tolylenedicarbamic acid radical.

Preference is given to compounds of the formula Xlia in which G is hydrogen, Gy, is
hydrogen or methyl, n is 2 and G;; is the diacyl radical of an aliphatic dicarboxylic acid -
having 4 to 12 carbon atoms.

Examples of polyalkylpiperidine compounds of this class are the following compounds:

1) 4-Hydroxy-2,2,6,6-tetramethyipiperidine
2) 1-Allyl-4-hydroxy-2,2,6,6-tetramethylpiperidine



-22 - [err] or a mxture of the two conpounds of the
formula Va and Vb. The conpounds of the benzofuran-2-one type as
conponent (b) in the novel conposition are known in the literature and
their preparation is described, for exanple, in the following U S. patents:
US 4, 325, 863; US 4, 388, 244; US 5, 175, 31%g.US 5, 252, 643; US 5, 216, 052; US -
5,369, 159; US 5,488, 117; US 5, 356,966;. US 5,367, 008; US 5,428, 162; US
5,428,177 or US 5, 516 920. Conposi tions of interest include those

conpri si n:% roxy(2cg 6%—te{rg%%{hy%?peena%g| cal of the formula XII or X1l

aEenzy
4) 1-(4-tert-Butyl-2-butenyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine

5) 4-Stearoyloxy-2,2,6,6-tetramethylpiperidine

6) 1-Ethyl-4-salicyloyloxy-2,2,6,6-tetramethylpiperidine

7) 4-Methacryloyloxy-1,2,2,6,6-pentamethyipiperidine

8) 1,2,2,6,6-Pentamethylpiperidin-4-yl 3~(3,5-di-tert-butyl-4-hydroxyphenyl)propionate
9) Di(1-benzyl-2,2,6,6-tetramethylpiperidin-4-yl) maleate

10) Di(2,2,6,6-tetramethylpiperidin-4-yl) succinate

11) Di(2,2,6,6-tetramethylpiperidin-4-yl) glutarate

12) Di(2,2,6,6-tetramethylpiperidin-4-yl) adipate

13) Di(2,2,6,6-tetramethylpiperidin-4-yl) sebacate

14) Di(1,2,2,6,6-pentamethylpiperidin-4-yl) sebacate

15) Di(1,2,3,6-tetramethyl-2,6-diethyl-piperidin-4-yl) sebacate

16) Di(1-allyl-2,2,6,6-tetramethylpiperidin-4-yl) phthalate

17) 1-Hydroxy-4-B-cyanoethyloxy-2,2,6,6-tetramethylpiperidine

18) 1-Acetyl-2,2,6,6-tetramethylpiperidin-4-yl acetate

19) Tri(2,2,6,6-tetramethylpiperidin-4-yl) trimellitate

20) 1-Acryloyl-4-benzyloxy-2,2,6,6-tetramethylpiperidine

21) Di(2,2,6,6-tetramethylpiperidin-4-yl) diethylmalonate

22) Di(1,2,2,6,6-pentamethylpiperidin-4-yl) dibutylmalonate

23) Di(1,2,2,6,6-pentamethyipiperidin-4-yl} butyl(3,5-di-tert-butyl-4-hydroxybenzyl)malonate
24) Di(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate

25) Di(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate

26) Hexane-1',6'-bis(4-carbamoyloxy-1-n-butyl-2,2,6,6-tetramethylpiperidine)
27) Toluene-2',4'-bis(4-carbamoyloxy-1-n-propyl-2,2,6,6-tetramethylpiperidine)
28) Dimethylbis(z,2,6,G;tetramethylpiperidin-4-oxy)silane

29) Phenyltris(2,2,6,6-tetramethyipiperidin-4-oxy)silane

30) Tris(1-propyl-2,2,6,6-tetramethylpiperidin-4-yl) phosphite

31) Tris(1-propyl-2,2,6,6-tetramethylpiperidin-4-yl) phosphate

32) Phenyl [bis(1,2,2,6,6-pentamethylpiperidin-4-yi)Jphosphonate

33) 4-Hydroxy-1,2,2,6,6-pentamethylpiperidine

34) 4-Hydroxy-N-hydroxyethyi-2,2,6,6-tetramethyipiperidine

35) 4-Hydroxy-N-(2-hydroxypropyl)-2,2,6,6-tetramethylpiperidine

36) 1-Glycidyl-4-hydroxy-2,2,6,6-tetramethylpipetidine.



[err] "in which Gis hydrogen or nethyl, and Gl and G are hydrogen, nethyl
or together are oxygen. O particular interest are conpositions
conprising as conponent (c) at |east one conpound fromthe group of the
sterically hindered am nes of the class of conpounds described under (a')
to (g'), which conprise at |east one radgiwcal of the fornula X1 or X II.
-23 - (a') Conpounds of the fornula Xlila ' [err] in which nis
a nunber from1l to 4, G and Gl i ndependently of one another are hydrogen or
met hyl, Gl1 is hydrogen, O hydroxyl, NO -CH2CN, Cl-d al kyl, C3-C8al kenyl,
C3- C8al kynyl , C7-Cl2aral kyl, C1-Cl8al koxy, C5-C8cycl oal koxy,

C7- C9phenipatiicalayly ptefe@htarmpoyrtd of the formula Xlla is the compound of the formula H7.

]
C—O0 N—CH,
/ HC CH,
\ A5 CH,
¢—0 N—CH,
© CH,
HC
(b’) Compounds of the formula Xlib
[ CH, G,
G—CH, ?13
GN N——G,, (XIlb)
G—CH;
| CH,

in which n is the number 1 or 2,

G, Gy and Gy, are as defined under (a’),

Gi3 is hydrogen, C;-Cszalkyl, C2-Cshydroxyalkyl, Cs-C;cycloalkyl, C-Cgaralkyl,
C2-Cisalkanoyl, Cs-Csalkenoyl, benzoyl or a group of the formula

CH, G,
G—CH,
G;7N
G—CH;
CH,

and,



C3- C5al kenoyl , C1-d 8al kanoyl oxy, benzyl oxy, glycidyl or a group
-CH2CH(OH) - Z, where Gl11, is preferably hydrogen, Cl-C4al kyl, allyl, benzyl,
acetyl or acryloyl, Z is hydrogen, nethyl or phenyl, and, if nis 1, Gl2 is
hydrogen, Cl1-Cl8alkyl, which is uninterrupted or interrupted by one or nore
oxygen atons, or is cyanoethyl, benzyl ,-28ycidyl, a nonoval ent radical of
an aliphatic, cycloaliphatic, araliphatic, unsaturated or aronmatic
carboxylic acid, carbam c acid or phosphorus- containing acid or a

nonoval en; Si J|yl radi cal, preferably a radical of an aliphatic carboxylic
aci d havi 852 To 18 car bon atons, of a cycloaliphatic carboxylic acid

havi ng 7 Gg i4 hydregémC.C ealkyl, GJ-C@alkq[ngt Ck-Creyddalkyh o8 CanCaalisyl stibstidutedibya@ aci d

Carbon at DGO EYRRP. lkyEarbhnd or SRREMbn HRY K ortuf Bt SR, [ 1 04"
in each cm-mm (OHIEZ of omheﬁommx-;&@mam irhvthich Zds hydrogen, insethylioe phieriyl,candl t o

3 tines b COOZlZ Z12 is hydrogen, Cil-C20al kyl, C3-C, 2al kenyl,
C5- C7cycl ﬁl""k?i phenyl or benzyl, and, if nis 2, Gl2 is C2-Cl2al kyl ene,

C4- Flzfl kﬁn%{é e@cizan?yieﬂﬁsececwﬂen@bcﬂ?fenéﬁé’*@@%filatomncai Igadnmd orca group. |
CycCl oal | al | C ar al | 1LC.Or a C | rno Cl car aci
o%/ phospﬁ&"b&“%ﬁ“@% Oy dn WhﬁF‘%a Z\%Pﬂ %‘Id F%@FE%ICG'%B f

radi cal beviﬂeﬁﬂhﬁt(aﬁ @n&@m%ﬂ. hikerigyl Br b@\ﬂovm%m aﬂﬁmwbgrbeat- 6X6, of a

| | h |
Cycl oal T el OB et kel orart aiphetis cyegalipbal O AbMats fioargnic acid

di car bam g d@i6dBamVadlorels® cdrfbé HIGBUFRLEOS or,l t being possible for the
di carboxylic acid to be substltute in each case in the aliphatic,

cycl oal i pfi8t$ & or aromatic noiety by 1 or 2 groups of -COOZ12, and, if nis
3, Gl2 iSgQ drd &3 é@é@thér%&hcb@ the bivalbnitddRiapbe 4n alﬁ:ﬁﬁiu@%ﬁ;&l@&lﬁihhﬁc 8Ff ardhiaigt |

tricarboxylic aci can be substituted In al'1t phat
cycl oal i ph&t et 3rdicaremlic acidoi ety by - COOz12, of an aromatic tricarbanic
acid or of a phosphorus-containing acid, or is a trivalent silyl radical,

and, if nis 4, Gl2 is a tetraval ent rad| cal of an allphatlc
cycl oal i pABY Ce-Car 08 Cokasalieyl suhstituentsarr psialready defined under (2).

Any Cs-C;cycloalkyl substituents are, in particular, cyciohexyl.

Gs as C7-Cgaralkyl is in particular phenylethyl or especially benzyl. As C,-Cshydroxyalkyl
G is, in particular, 2-hydroxyethyl or 2-hydroxypropyl.

Gis as Co-Cygalkanoyl is, for example, propionyl, butytyl, octanoyl, dodecanoyl,
hexadecanoyl, octadecanoyl, but preferably acetyl, and as Cs-Csalkenoyl is especially
acryloyl.

If Gii4 is C2-Cealkenyl it is, for example, allyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl or
2-octenyl.

G4 as Cy-Caalkyl substituted by a hydroxyl, cyano, alkoxycarbonyl or carbamide group can,
for example, be 2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxycarbonyimethyl,
2-ethoxycarbonylethyl, 2-aminocarbonylpropyl or 2-(dimethylaminocarbonyl)ethy.



The carboxylic acid radicals indicated include in each case radicals of the
formula (-CONR, in which the neaning of n is indicated above and the
meaning of Ris evident fromthe definition stated. Any Cl1-Cl2al kyl
substituents are, for exanple, nmethyl, ethyl, n-propyl, n-butyl, sec-butyl,
tert- butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl or
n- dodecyl . As Cl-Cl8al kyl Gl1 or Gl2 can be, for exanple, the groups

i ndi cat ed above and al so, for exanple n- tridecyl n-tetradecyl,

e B S hamgb S BB SRR Hiblrs S ™

2- oct eny| prypyrenk ctetraiethylend; hexapmsthylene, Gi:fameim/léﬁb @8earipthylené sr pr ef er abl y
pr opar gyl Gll as C7-Cl2aral kyl is especially phenethyl and in particular
benzyl . dedgcametiylenssa| kanoyl is, for exanple, fornyl, propionyl, butyryl,
octanoyl, but preferably acetyl ,and as C3- Csal kenoyl is especi al | y

acryl oyl . Gl2 as a nonoval ent radical of a car bo;r%é c acid is,

exanpl e, ARY &ekiparyleng pubstituents argy fof exaipplg) P M-GEP W'PP%‘ ﬁ'@ﬁe‘ﬂhﬂe@ﬁ or
[err]-(3, Q;ﬁhrphgﬁ)plé,l;&lt yl - 4- hydr oxyphenyl ) propi oni ¢ aci d radical .
-25 -

As Cg-Cizcycioalkylene particular mention may be made. of cyclohexylene.

Preference is given to compounds of the formula Xllb in which nis 1 or 2, G is hydrogen,
Gy, is hydrogen or methyl, Gys is hydrogen, C-Cyzalkyl or a group of the formula

CH, G,
G—CH,
G N
G—CH;
CH

3

and Gy, if n=1, is hydrogen or C,-Cjqalkyl and, if n=2, is C,-Cgalkylene or 1-oxo-
C2-Csalkylene.

Examples of polyalkylpiperidine compounds of this class are the following compounds:

37) N,N'-Bis(2,2,6,6-tetramethylpiperidin-4-yl)hexamethylene-1,6-diamine

38) N,N'’-Bis(2,2,6,6-tetramethylpiperidin-4-yl)hexamethylene-1,6-diacetamide

39) Bis(2,2,6,6-tetramethylpiperidin-4-yl)Jamine

40) 4-Benzoylamino-2,2,6,6-tetramethylpiperidine

41) N,N'-Bis(2,2,6,6-tetramethylpiperidin-4-yl)-N,N'-dibutyladipamide

42) N,N'-Bis(2,2,6,6-tetramethylpipetidin-4-yl)-N,N'-dicyclohexyl-2-hydroxypropyiene-
1,3-diamine

43) N,N’-Bis(2,2,6,6-tetramethylpiperidin-4-yl)-p-xylylenediamine

44) N,N’-Bis(2,2,6,6-tetramethylpiperidin-4-yl)succinamide



If Gl2 is a nonovalent silyl radical then it is, for exanple, a radical of
the formula -(gH2j)-Si(Z')2Z" in which j is an integer fromthe range from
2 to 5 and Z and Z" independently of one another are Cl-C4al kyl or

Cl- C4al koxy. If Gl2 is a divalent radical of a dicarboxylic acid then it
is, for exanple, a malonic, succinic, glggfaric, adipic, suberic, sebacic,
mal ei c, itaconic, phthalic, dibutylmalonic, dibenzyl malonic,

butyl (3,5-di-tert-butyl -4-hydroxybenzyl ) nal oni c or

e B BELE Gty S e A
A parti cudipfdplongfeef erred meani ng of Z13 is hydrogen, Cl-C4al kyl or

Cl- C4al koxy,_especi al | y, para- Cl- C4al koxy, for exanple p-nethoxy. If GL2
is atri v‘éés W@Q&%ﬁﬂ%&‘%f"i’?‘iﬂﬁar boxylic acid then it is, for example, a
trinellitic, citric or nitrilotriacetic acid radical. If Gl2 is a
tetraval ent radical of a tetracarboxylic acid then it is, for exanple, the
tetraval ent radical butane-1 , 2, 3,4-tetracarboxylic acyd or of

pyronel litic acid. | f GlXHs a dival ent radical of a di¢arpanic acid then
it is, for exanple, 3 H&E Ié‘r%ﬂbcar Wic or a 2,4-tolySBnedi carbanic
acid radical. Pref ¢renc Y t Q. ,CONPO s .of priula Xlla in

whi ch G is hydrogen, Egg—l hy'rog\é'n_g‘#z— Hﬂ‘ﬂ i @ 2 is the

diacyl radical of anjalj I c dicarboxylic acid having 4]tggl2 carbon
at ons. Exanpl es of {pol pi peri di ne conpounds of thi$ cliss are the
fol |l ow ng conpounds: 1) 4-Hydroxy-2, 2,6, 6-tetranet hyl pip2ridi ne 2)

1- Al lyl - 4-hydroxy-2, 2, 6, 6-tetranet hyl pi peri di ne

47) 4-(Bis-2-hydroxyethylamino)-1,2,2,6,6-pentamethylpiperidine
48) 4-(3-Methyl-4-hydroxy-5-tert-butylbenzamido)-2,2,6,6-tetramethylpiperidine
49) 4-Methacrylamido-1,2,2,6,6-pentamethyipiperidine

(c") Compounds of the formula Xlic

- -
CH,
G—CH, Gy o
G \\G (Xlic)
11 N // 15
o
G—CH;

in which n is the number 1 or 2, G, G, and Gy, are as defined under ('), and
ifnis1, _

G5 is Co-Cgalkylene or C.-Cghydroxyalkylene or C,-Cacacyloxyalkylene, and,
ifnis 2, '

Gis is the group (-CH2).C(CHz)..

If Gys is C2-Cgalkylene or C,-Cghydroxyalkylene then it is, for example, ethylene, 1-methyl-
ethylene, propylene, 2-ethylpropylene or 2-ethyl-2-hydroxymethylpropylene.



-26 -7 3) 1-Benzyl-4-hydroxy-2, 2,6, 6-tetranet hyl pi peridi ne 4)
1-(4-tert-Butyl -2-butenyl)-4-hydroxy-2, 2,6, 6-tetranet hyl pi peridi ne 5)
4- St ear oyl oxy-2, 2, 6, 6-tetranet hyl pi peri di ne 6)
1- Et hyl - 4-sal i cyl oyl oxy- 2, 2, 6, 6-tetranet hyl pi peridine 7)
- Met hacryl oyl oxy-1, 2, 2, 6, 6- pent anet hyl pgperi di ne 8)
2, 6, 6- Pent anet hyI pi peridi n-4-yl
5-di-tert-butyl-4- hydroxyphenyl ) propi onate 9)
enzl-22 6tetr net hy er|d|n4
q%e[ 4 Eg}epallsn ng g)qajnpéq, gcqatﬁ %aﬁgxymethy?gropylene
6- tetrarret hyI pi peridin-4-yl) glutarate 12)

6
6, 6-tetranet hyl eridin-4- adi pat e

6, gxw@plpgﬁgpcp,yql&l&gﬁ@pﬂpg p%m%élagp@sgg;e the following compounds:
2,6,

3,

I

6- pent anet hyl pi peti di n-4-yl) sebacate 15)
6-tetranet hyl - 2, 6-di et hyl - pi pendi n-4-yl) sebacate 16)
| | y5O0y8-Aza88. 101 0-tetamsthyl loa-dioxaspivplS.Slundetans| at e 17)

d 8
ety SERKHER idtihein jé??'ﬁr‘% JRRECIES R ERe 1O)
[ (2 2 653)-6-623'&79?.35,8 ?rhgéam W= u43«#qxaspquiﬁ51depmee 20)

ryl oy afo-ReaaM ale?fpﬁ g%’tﬁ %?ﬁgpyfgﬁéq?%{etﬂkl -%%?splro[s 5]undecane

Ac
i (2, 2,6, b-tetramethyl pi peri

i (1,2, 2 M)@-ﬁmﬁmlm%twmmwsﬁw&ﬁ.mmwemﬂadé Pdipxaspiro[5.5]-
i (1,2,

uty

gg sARAt amet hyl pi peri di n-4-yl)
I(3 50 Tt - but yl - 4- hydr oxybenzyl ) mal onate 24) D (1

-oct yl oxy59) 228, BSTetamethsdpbthhnpdrspnma’-ﬂ y-flioxare) i spira25'+(1",3"-dioxane)-2"-

Ebiingy(l:l 8@%%{@%42 Cgr Baﬁ%ﬁ'&%ﬁgﬁgﬁ%h%r)egl gl g g %lla% rZre;g?ﬁ?It SI pz)(g% di ne)

27)

10 vene s ol iSRRG A0 BOREEA S el Gy e 7

Phenyl tri bénﬂgi}reﬁerﬁed et ranmet hyl pi peri di n- 4- oxy) si I ane 30
Tris(1- propyl 2,2,6,6-tetranmet hyl pi peridin-4-yl) phosphlte 31) Tris(1
- propyl - , 6, 6-tetranmetjyl pi peridi n-4- il) pho3phat e 32) Phenyl

, 2,
(3
i (1-b
i (2, 2,
i (2,2,
i (2,2,
i (2, 2,
i (1, 2,
i (1,2,
(1-a

O'DDD',“j"'—‘DDDDDDDDW'—‘A

[ bis(1, 2 2 6 6- pent anet hlyl pi pedd|GH34d/ ]ﬁphoqoronate 33)

4- Hydroxy- 1, 2,2, 6, 6- pent jp@et Ol er LC
G—N | (Xild)
c—N——G
G—CH; I "
CH; (o)

~ - n
CH, 1

G—CH, G 0_|/T2

G N | (Xile)
N—C
G—CH; | o



34) 4ZHydroxy- N hydroxyethyl -2, 2,6, 6-tetramnet hyl pi peri di ne 35)

4- Hydr oxy- N- ( 2- hydr oxypropyl ) -2, 2, 6, 6-tetranet hyl pi peri di ne 36)

1-d yci dyl - 4- hydroxy- 2, 2, 6, 6-t et r amet hyl pi pedi di ne.

-27 - A particularly preferred conpound of the formula Xlla is the
conpound of the formula H7. -32. HC

[err] (b') Conmpounds of the formula Xl Ib

T
CH 1
G—CH ? G1 ' /T
2 O—T 2
Gi—N
C—N——t—g, I
G-—-CH2 ]
CH3 0]
L 4,

in which n is the number 1 or 2, G, G, and Gy are as defined under (a’),

Gis is hydrogen, C;-C2alkyl, allyl, benzyl, glycidy! or C,-Cgalkoxyalkyl, and

ifnis 1, | |

Gy is hydrogen, C-Cizalkyl, Cs-Csalkenyl, C-Cearalkyl, Cs-C;cycloalkyl, Co-Cshydroxyalkyl,
C2-Cgalkoxyalkyl, Ce-Croaryl, glycidyl or a group of the formula

-(CHo)p-COO-Q or of the formula -(CHy)p-O-CO-Q in which p is 1 or 2 and Q is C4~Calkyl or
phenyl, and

ifnis 2,

Gy7 is Co-Cyoalkylene, C4-Cyzalkenylene, Cs-Cyzarylene, a group
~CH2-CH(OH)-CH»-0-D-O~CH.-CH(OH)-CH,- in which D is C,-C;calkylene, Cg-Cisarylene,
Cs-Cizcycloalkylene, or a group -CH,CH(OZ')CH,-(OCH»-CH(OZ')CH,).- in which Z’ is
hydrogen, C1-Cqgalkyl, allyl, benzyl, C>-Cs.alkanoyl or benzoyl,

Ty and T, independently of one another are hydrogen, C4-Cygalkyl or unsubstituted or halo-
or C4-C,alkyl-substituted Ce-C1paryl or C;-Coaralkyl or T, and T, together with the carbon
atom to which they are attached, form a C5-C,4cycloalkane ring.

Any C4-Cyzalkyl substituents are, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-
butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyi.

Any substituents in the meaning of C1-Cysalkyl can, for example, be the groups listed above
and also, for example, n-tridecyl, n-tetradecyl, n-hexadecy! or n-octadecyl. '

Any C»-Cgalkoxyalkyl substituents are, for example, methoxymethyl, ethoxymethyl,
propoxymethyl, tert-butoxymethyl, ethoxyethyl, ethoxypropyl, n-butoxyethyl, tert-butoxyethyl,
isopropoxyethyl or propoxypropyl.



[err]"in which nis the nunber 1 or 2, G Gl and Gl1, are as defined under
(a'), GL3 is hydrogen, C, -Cl2al kyl, C2-C5hydroxyal kyl, C5-C7cycl oal kyl ,
C7- C8aral kyl, C2-Cl8al kanoyl, C3-Cbcal kenoyl, benzoyl or a group of the
formul a [err] and,

-28 - iIf nis 1, Gl4 is hydrogen, Cl-_%JSB_aI kyl, C3-C8al kenyl,

C5- Cr7cycl oal kyl, or Cl-C4al kyl substituted by a hydroxyl, cyano,

al koxycar bonyl or carbanmi de group; glycidyl, a group of the formul a
-CH2-CH(OH) - Z or of the fornula -CONH-Z, in which Z is hydrogen, nethyl or
phenyl , aMi@iiis Ga-Gsglkenylthen it is, tgze@gml%9mgmenvt;eﬂscbl@amlls&r?ebutﬁw';ﬂfene

- CH2- CH( egé'ay group or a group -CH2-CH(OH)-CH2-O-D-O in which Dis

C2- Cl0al kyFene, C6- Cl5aryl ene, C6-Cl2cycl oal kyl ene, or, provided that G13
I's not al kanoyl al kenoyl or benzoyl Gl4 can alter natively be 1-oxo-

C2- Cl2al k di k?,dé Pl afl T.
aromatic %o‘% éélé %%Jaf Jg gthc?c%rameggﬁ"&'&es? ﬁﬂt he Tgraoupz
-CO, or, together with the carbon atom form a cycloalkane ring then this can, for example, be a

cyclopentane, cyclohexane, cyclooctane or cyclododecane ring.

If Gy7 is Co-Cshydroxyalkyl then it is, for example, 2-hydroxyethyl, 2-hydroxypropyl,
2-hydroxybuty! or 4-hydroxybutyl.

Gi7, T1 and T, as Cg-Cyoaryl are, in particular, phenyl, a- or 3-naphthy! which are
unsubstituted or substituted by halogen or C,-C,alkyl.

If Gy is C2-Croalkylene then it is, for example, ethylene, propylene, 2,2-dimethylpropylene,
tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene.

Gy7 as C4-C2alkenylene is, in particular, 2-butenylene, 2-pentenylene or 3-hexenylene.

If Gy7 is Cs-Ciarylene then it is, for example, o-, m- or p-phenylene, 1,4-naphthyiene or
4,4'-diphenylene.

If Z' is Co-Cyzalkanoyl then it is, for example, propionyl, butyryl, octanoyl, dodecanoyi, but
preferably acetyl.

D as C>-Cyoalkylene, Cs-Cysarylene or Cg-Cizcycloalkylene is as defined under (b').
Examples of polyalkyipiperidine compounds of this class are the following compounds:

56) 3-Benzyl-1,3,8-triaza-7,7,9,9-tetramethyispiro[4.5]decane-2,4-dione

57) 3-n-Octyl-1 ,3,8-triaza-7,7,9,Q-tetramethylspiro[4.5]decane~2,4-dione
58) 3-Allyl-1,3,8-triaza-~1,7,7,9,9-pentamethyispiro[4.5]decane-2,4-dione
59) 3-Glycidyl-1,3,8-triaza-7,7,8,9,9-pentamethylspiro[4.5]decane-2,4-dione
60) 1,3,7,7,8,9,9-Heptamethyi-1,3,8-triazaspirof4.5]decane-2,4-dione



if nis 1, GL3 and Gl4 together can be the dival ent radical
aliphatic, cycloaliphatic or aromatic 1,2- or 1, 3-dicarboxy
substituents are as al ready defined under (a').

Cl- Cl2- or Ci-cCi8al kyl
Any C5- C7cycl oal kyl

C7- C8ar al kyl

C2- C5hydr oxyal kyl
GlL3 as C2-Cl8al kanoyl

Gl3 is,

substituents are,
is in particular phenyl ethyB4or especially benzyl. As
in particular,
is, for exanple,

in particular,

propi onyl ,

cycl oh

2- hydr oxyet hyl or
butyryl,

of an
lic acid. Any

exyl . Gl3 as
2- hydr oxypr opyl .

oct anoyl ,
and as

e oy BTHGSRION prBATE B e SLEN BRI, 1 1,2

exanpl e, &) 2J2rD|bBltyhTB,Vl%-tet&nﬁmhyﬁnybxa-a’,amzaeﬂwkqspﬁe[h@ldnmheor 2 oct enyl .

car bani do &) SR TR

bst
ke,

vk et 1 SRR ooy

2- cyanoet lggh 2-Bupfiirox 9 oaethanpingBt oxd-4, @dﬁtﬁlemsmmsldebénd and preferably:

S0 " ) BAB HenByd 4 e L B oD AT ablrcane 2 giong.

propyl ene, 2, 2-di net hyl -

octanethylene
or the compounds ©

66)

67)

68)

propyl ene, tetranethylene, hexamet

hyl ene,

—CH—OH

2

decanet hyl ene or dodec?nethylene
of the following form
s T AP
HC N—C
H,C—N ?H
C—N—CH;—CH—-CH;-0—CH;—
HC 1l
CH, 0]
- -
e T P W
HC N—C
H,C—N
C—N—CH;—CH;—~CH;——
HC i
CH, o)
CH, T
H,C Ne—c7
H—N |
H,C I
CH, (o)



Any CB-Cl5aryl ene substituents are, for exanple, o-, m or p-phenylene,

1, 4- napht hyl ene or 4, 4'-di phenyl ene. As C6Cl2cycl oal kyl ene particul ar
menti on may be nmade. of cycl ohexyl ene. Preference is given to conpounds -
of the formula XIlb in which nis 1 or 2, Gis hydrogen, Gl1 is hydrogen or
met hyl, G13 is hydrogen, Cl-Cl2al kyl or-3group of the fornula

[err] and Gl4, if n=1, is hydrogen or Cl-Cl2al kyl and, if n=2, is

C2- C8al kyl ene or 1 -oxo- C2-C8al kyl ene. Exanpl es of polyalkylplperldlne
conpounds of this class are the follow ng conpounds: 37)

N, N -Bis(2,2,6,6-tetranethylpiperidjn-4-yHbex bhylene 1, 6-di am ne 38)
N, N -Bi s(2, 2, 6, 6-tetranet hyl pi i dih-4-yl JRexa thylene 1, 6-di acet ami de
39) 35(23656tarmmﬂwlmp j -yjOamfhe 49)

4- Benzoylanzno 2,2,6, 6- tetranaqhyhplpe 1 di ne 41)

N, N -Bis(2,2,6,6- tetrarret hyl p| peri 4- ; c ch o(b@gq%)am de 42)
N, N -Bi s(2,2,6,6-tetranet hyl pi pigediin- 4- yIl[) N, N - di cycl oheX 2- hydr oxypr opy
lene- 1 ,3-dianine 43) CHj

N, N' - BIS(2 2,6, 6-tetranethyl pi peridin-4- yI) p- xyl yl enedi am ne 44)
N, N -Bi s(2, 2,6, 6-tetranet hyl pi peni di n-4-yl ) succi nam de

(e') Compounds of the formula Xllg, which in turn are preferred

Gs |
N“ °N
I (Xilg)
S — Gy
LG19 N

in which n is the number 1 or 2 and Gs is a group of one of the formulae

CH, G, CH, G,
G—CH, G—GH.‘,\‘ l ‘\/Ga
GN (A)z—E— or GiN  N—(A)—E—
G—CHj G—CH; |
CH, CH,

in which G and Gy, are as defined under (a’),

G, and G; are hydrogen, methyl or together are a substituent =O,

E is -O- or -NGys-,

A is Cx-Cgalkylene or -(CHy)s-O-,

X is the humber O or 1,

Gis is hydrogen, C4-Calkyl, Co-Cshydroxyalkyl or Cs-Crcycloalkyl,

Gy is the same as Gys or is one of the group -NG2; Gz, -OGizs, -NHCH;OG5 or
-N(CHx0G23)2,

G, if N = 1, is the same as Gy or Gyg and, if n = 2, Gy is a group -E-B-E-, in which B is
C2-Csalkylene or C,-Cgalkylene which is interrupted by 1 or 2 groups -N{(Gz1)-,



-30 -7 45) Di(2,2,6,6-tetranethyl pi peridin-4-yl)

N-(2,2,6, 6-tetranet hyl pi peridin-4-yl)-B-am no- dipropi onate 46) The
conmpound of the formula [err] 47)

4- (Bi s- 2- hydr oxyet hyl am no) -1, 2, 2, 6, 6- pent anet hyl pi peri di ne 48)

4- (3- Met hyl - 4- hydr oxy-5-tert-butyl benzangglo) - 2, 2, 6, 6-t et ranet hyl pi peri di ne
49) 4-Methacrylam do-1 , 2, 2 6, 6- pent anet hyl pi peri di ne (c') Conpounds of

the fornmula Xlilc err] in which nis the nunber 1 or 2, G Gl
d Gl1 I
and 11 afe, ja% SoLhRF Ty bRHEk (i 9% & hylokaidy o frop oFsTBamik! one o
CH, @
G—CH,
Gﬂ N
G—CH; L.

or a group of the formula

CH, J\ CH,
H,C N N CH,
/ \ |
G—N N l\\N /l I N—-G,,
H.C ] n-C,H n-CH
'3 CH, 4T g 4" '9 . CH,
3

Gz is C4~Cyealkyl, cyclohexyl, benzyl or C-Cshydroxyalkyl, or G2y and Gg, together are

C4-Csalkylene or C4-Csoxaalkylene such as, for example, -CH,CHOCH,CHz- or a group of
- the formula -CH>CH.N(G1,)CH-CHs-, and

Gizs is hydrogen, C,-Cyalkyl or phenyl.

Any C,-Cqalkyl substituents are, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-
butyl, n-hexyl, n-octyl, 2-ethylthexyl, n-nonyl, n-decyl, n-undecyt or n-dodecyl.

Any Co-Cshydroxyalkyl substituents are, for example, 2;hydroxyethyl, 2-hydroxypropyl,
3-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl.

If A is Co-Cgalkylene then it is, for example, ethylene, propylene, 2,2-dimethylpropylene,
tetramethylene or hexamethylene.

Iif G2y and Gy, together are C,-Csalkylene or oxaalkylene then this is, for example,
tetramethylene, pentamethylene or 3-oxapentamethylene.



if nis2, G5 is the group (-CH2)2C(CH2-) 2. If G15 is C2-C8al kyl ene or
C2- C8hydr oxyal kyl ene then it is, for exanple, ethylene, 1-nethyl- ethylene,
propyl ene, 2-ethyl propyl ene or 2-ethyl -2-hydroxymet hyl propyl ene.

-31 - Gl5 as C4- C22acyl oxyal kyl ene is, for exanple,
2- et hyl - 2- acet oxynet hyl pr opyl ene. Exanp¥es of pol yal kyl pi peri di ne
conpounds of this class are the foll ow ng conpounds: 50)

9- Aza- 8, 8, 10, 10-t et ranet hyl - 1, 5- di oxaspi ro[ 5. 5] undecane 51)

9- Aza- 8, 8, -tatr -3 et - ol [ : 2)

o Aza. 2, 7 EpaPipss pERRRY B adirE 3 fipohngs SEHB LRSS g2 iy ctfURGE BFne

9- Aza- 3- hyallowingietrhyles- et hyl - 8, 8, 9, 10, 10- pent anet hyl - 1, 5- di oxaspi r o[ 5. 5] un
decane 54) _

9- Aza- 3- et hyl - 3- acet oxynet hyl - 9-acetyl -8, 8, 10, 10-t et ranet hyl - 1, 5- di oxaspi ro
[ 5. 5] - undecane 55) N(GH,CH.)

2,2,6, 6-Tetramet hyl pi peri di ne-4edpiro-2'- (y\,cyz-la‘i%)xane) -5'-spiro-5"-(1

', 3"-di oxane)-2"- spiro-4"'HE2 ], 2", 6", gz ~f.etranet hyl pi peridine). (d")
Conpounds 5 the formulae Xl1d/X\e and KIIfyf with conpounds of the

formul a XI‘I'f being preferte@TNrr] 'i‘ Xy~ NCHCH),
H,C n-C
*" CH, o
CH;,
HC
71) CH,CH;—N
HC
CH,
CH,
(GHO: N~—CH,
GH, HN CH,
! CH
H,C—N O—(CH)—N—Ix s
o (Cho)s I_—l\N/kN—H CH,
HC H
CH, (CH,)—0 N—CH,
CH,

CH,



-32 -° [err] in which nis the nunber 1 or 2, G Gl and Gl, are
as defined under (a'), Gl6 is hydrogen, Cl1-d 2al kyl, allyl, benzyl,

gl ycidyl or C2-C8al koxyal kyl, and if nis 1, GL7 is hydrogen, Cl-Cl2alkyl,
C3- Coal kenyl , Cr7-C9aral kyl, C5-Crcycl oal kyl, C2-C4hydroxyal kyl,

C2- Coal koxyal kyl , C6-ClOaryl, glycidyl ogga group of the fornula

-(CH2) p-COO-Q or of the formula -(CAH2)p-OGCOQin which pis 1 or 2 and Q
is Cl-C4al kyl or phenyl, and if--nis 2, GL7 is C2-Cl2al kyl ene,

C4- C, 2al kenyl ene, C6-Cl2aryl ene, a group
-CH2-CH(OH) -CH2-O DO CH2-CH(OH) - CH2- in which Dis
C8- Cl5aryl ene, C6-Cl2Cycl oal kyl ene, or a group
-CH2CH( Qz' ) CH2- (OCH2-CH(QZ' )CH2) 2- in which Z' is
allyl, benzyl, C2-Cl2al kanoyl or benzoyl, ¢hsafl:
anot her are hydrogen, Cl-Cl8al kyl or unsufgtituted al o- or

Cl- C4al kyl - subst i t ut edcdp- d Oaryl or C7- B;Lalkyl or T1 @hd T2, together
with the % rbon atiym whi ch they are aftasfed, fornfls C5- Cl4cycl oal kane
ring. A‘s)cnfCJZalk shbstituents are} fopf exanpl e, nekﬁgl, et hyl,
n-propyl, n-butyl, H5el but 9H{E9H{“ﬂE VI, A° l,, n-octw (ﬁﬁethylhexyl,
n-nonyl, n-decyl, K or n-dodetyl . Anyj substit t he nmeani ng
of Cl1-Cl8al kyl can,®fo ' oveyapd al so, for
yl. Any

exanpl e, be thhe groups gy
exanpl e, n-tridecyl, n-?%tradecyl, n- hexadecyl oF

cH,
et hoxynet hyl , CH,

H,
, Cl-Cl8al kyl,
ndently of one

C2- C6al koxyal kyl substituents are, for exanple, nethoxynet

RNHCH,CH, __CH,CH,NHR
N CH,

' CH,
Hscﬁ\_\ )\N | cn,
74) H—N N > ; N~H
H,C™] n-C,H, n-CH, \_—ﬁCHs

CH,

Z

e

CH,
CH, /L CH,
HSC N el N CH3
R = H—N N ™ l N N—H
l N
H.C n- n-CH
3 cH, +Hg 4 g L CH,
3
R R

75) | l
R—NH—(CH,);~N—(CH,);—N—(CH,);--NH—R

R has the same meaning as in compound 74.



propoxynet hyl, tert-butoxynethyl, ethoxyethyl, ethoxypropyl, n-butoxyethyl,
tert-butoxyethyl, isopropoxyethyl or propoxypropyl

-33 -, If Gl7 is C3-C5al kenyl then it is, for exanple, 1-propenyl, allyl,
met hal yl, 2-butenyl or 2-pentenyl. GlL7, T1 and T2 as Cr- Cgaralkyl ar e,
in partlcular, phenet hyl or especially bGMZyI If T1 and T2 together with
the carbon atom form a cycl oal kane ring then this can, for exanple, be a
cycl opent ane, cycl ohexane, cycl ooctane or cycl ododecane ring. If GL7 is
C2- CAhydroxyal kyl then it is, for exanple, 2-hydroxyethyl, 2-hydroxypropyl,
2- hydroxybutyl or 4- hydroxybutyl ) Tl aﬁﬁ T2 as C6- CIOaryI are, in

partlcula? phenyl, a- org fLﬁﬁpg H-lfed or substituted
by hal ogen or C - C4a|ky| | f hb?s C2- Cf al then it is, for
exanpl e, ethylene, propylene, 2,2- dlnethylpropylene t et r amet hyl ene,
hexanet hyl ene, oct anet hyl ene, decanethylene or dodecanet hyl ene. Gl7 as
C4- Cl2al kenyl ene is, in particular, 2-buteny|ene, 2- pent enyl ene or
3- hexenyl ene. If GL7 is C6- Cleagylene them it is, for Ganple, o-, m or
p- phenyl ene, 1, 4- naphthylene di ph ne. | f GHC2 Cl2al kanoyl
then it is, for exanple proplo y \ butyr@l ﬁktanoyl decanoyl but
H,C— | N—CH,
HC™] ) n-C,H, \_']k
CH, n C H, N CH,
3

Ch, R R CHy

77) I I
R'—N—(CH,);—N— (CH,);—N— (CH,);-N—FR'

R’ has the same meaning as in compound 76.

HN——CH;——CH;——CH;
CH, J\ CH,
78) | il
H—N T Sy ril N—H
H,C”~ ’ n-CgHyy n-C,H,, \—'QCHs
i CH, CH,



preferably acetyl. D as C2-Cl0al kyl ene, C6-Cl5aryl ene or

C6- Cl2cycl oal kyl ene is as defined under (b'). Exanpl es of

pol yal kyl pi peri di ne conpounds of this class are the foll ow ng conpounds:

56) 3-Benzyl-1,3,8-triaza-7,7,9,9-tetranethyl spiro[4.5]decane- 2, 4-di one 57)

3-n-Cctyl-1,3,8-triaza-7,7,9, 9-tetranet hybspi ro[ 4. 5] decane- 2, 4- di one 58)

3-Allyl-1,3,8-triaza-1,7,7,9, 9- pent anet hyl spi r o[ 4. 5] decane- 2, 4- di one 59)

G ycidyl-1,3,8-triaza-7,7,8,9, 9-pent anet hyl spi ro[ 4. 5] decane- 2, 4- di one 60)
,3,7,7,8, 9,9-Fbptanethyl-1,3,8-triazaspiroE4.5]decane-2,4-dione

34 - 61) OH

sopropyl-7,7,9,9-tetranet hyl - 1- gx@- 3, 8Ld|aéﬂ-4-oxospiro[4.5]decane 62)
Di butyl -7,7,9, 9-tetramnet hyl - 1- ofa- = za24- oxospi ro[ 4. 5] decane 63)
4, 4- Tet r amet hyl - 7- oxa- 3, 20- di abaC21] oxoHi &bkr o( 5. 1. 11. 2] henei cosane 64)
t

3-

1

2- |
2, 2-
2,2,
2-Bu
pre
8

yI 7,7,9,9-tetramet hyl - 1- oxa- 4, 8-di - 3- oxospi ro[ 4. 5] decane and
r ef er abl y 65)
Acet yl - odecyl -1,3,8-triaza-7,7,9, 9- tigt+aegyhyl spi rof 4. 5] decane 2,4-dio
or t corrpounds of thedmyl | ow ng fof nul ae: CHE6)
H,C NZ N CH,
HOCH,CH;—N T '\\N ,l lil N—CH,CH,OH
H,C™ cl " n-CH, n-CH, L CH,
3
CH;-CH=CH
HC N CH,
H,C CH,
80) N—n-CH, -
CH, J\ CH,
H,C N7 N CH,
H,C=CH—CH;—N T—J\\N /'l—xr N—CH;—CH=CH
H,C &, mCH, n-C,H, CH,
3 CH,

(f) Oligomeric or polymeric compounds whose structural repeating unit contains a
2,2,6,6-tetraalkylpiperidine radical, éspecially polyesters, polyethers, polyamides, poly-
amines, polyurethanes, polyureas, polyéminotriazines, poly(meth)acrylates, poly(meth)-
acrylamides and copolymers thereof which include such radicals.

Examples of 2,2,6,6-polyalkylpiperidine compounds of this class are the compounds of the
following formulae, in which m is a number from 2 to about 200.
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[err]” in which nis the nunber 1 or 2 and G18 is a group of one of the
formul ae [err] in which G and Gl1 are as defined under (a'), G
and & are hydrogen, nethyl or together are a substituent =0, Eis -O or
-NGL3-, Ais C2-Co6al kylene or -(CH2)3-O x is the nunber 0 or 1, GI3 is
hydr ogen, Cl-Clal kyl, C2-C5hydroxyal kyl -82-C5-C/cycl oal kyl, Gl9 is the sane
as Gl8 or is one of the group -N&R1&2, -0&X3, -NHCH20&23 or -N(CH20G&23) 2,
&0, if n =1, is the same as Gl8 or Gl9 and, if n =2, Q0 is a group
-E-B-E-, in which Bis C2-CBal kyl ene or C2-C8al kyl ene which is interrupted
by 1 or 2 groups -N(&1)-, [ OH ] -36

!
N—CH;—CH—CH;

85)
HC CH,
H,C 'i’ CH,
— — m
i CH, CH ]
3
CH, H,C ﬁ n-(l; Hy ﬁ
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CH, n-C,H
CH, HC cn, v
- -m
n-CH, CH,
N
87) l
X, A (CH,)s N
H,C CH, HC CH,
HC | CH, HC Y en,




@1 i § Cl-Cl2al kyl,

the formul a [err] or a group of the formul a [err] X2
is Cl:Cl2al kyl, cycl ohexyl, benzyl or Cl-C4hydroxyal kyl, or &1 and &2
t oget her are C4-Cbhal kyl ene or 04- C5oxaal kyl ene such as, for exanple,
- CH2CH20CH2CH2- or a group of the fornula3-CH2CH2N( GL1) CH2CH2-, and &3 is
hydr ogen, Cl1-Cl2al kyl or phenyl. Any Cl-Cl2al kyl substituents are, for
exanple, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert- butyl, n-hexyl,
n-octyl, 2-ethyl hexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyl. Any
C2- Cshydr oxyal kyl sfibstituentis, are, for exanple, @ihydroxyethyl, 7]

If A

cycl ohexyl ,

benz

yl or Cil-C4hydr

oxyal kyl or a group

of

3

CH, HC cn,

2- hydr oxypropyl, 3-hydroxypr , 2- hydr oxybutigd o 4-hy oxybut y4.

is C2-Co6al kyl ene thén it i or exa et hyl epres\ pr opyff ene, Il

2, 2- di et B8) pr opyl-efreO N—CH; CH;—N O—C—(CH,)—C——
CH
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CH, O CH, O
89) [0
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[~ Cl:Hs b
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0/ N o
90)
H,C CH,
H,C 'i‘ CH,
| CH, 1
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caH13\ Ca
91)
H,C CH,
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t et ramet hyl ene or

C4- Coal kyl ene or oxaal kyl ene then this is,

hexanet hyl ene.

If &1 and (22 together are

pent anet hyl ene or 3-oxapent anet hyl ene.
- ‘Exanpl es of pol yal kyl pi peri di ne conmpounds of this class are the

compounds of the follow ng formnul ae:
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CH, /L CH,
H3C N Z N ’ CHa
in which R is a radical of the formula H—N |i1 J\\N /” lil N—-H or
HSC n'c4H9 n-C4H9 CH
CH, CH, 8
R
is a chain branch ___ _' : , M’ and m” are-each an integer from the range
(CH,);—N

m”

from O to 200, with the proviso thatm’ + m” =m.

Further examples of polymeric compounds are reaction products of compounds of the

formula
T
Hac O"—" C o CH2
H—N
C—NH
H,C i
CH, o]

with epichiorohydrin; polyesters of butane-1,2,3,4-tetracarboxylic acid with a bifunctional
alcohol of the formula

CH, GH,

] IO 0] |
HOCHz——(lJ—C\H CH—(IJ—CH20H

CH, © CHj

rd

O.

whose carboxyl side chains originating from the tetracarboxylic acid are esterified with
2,2,6,6-tetramethyl-4-hydroxypiperidine; compounds of the formula



R has the same neaning as in conpound 74. -39 -
76) [err]

-46 -
CH,
CH;—C—CH;— (l;H , in which about a third of the radicals R are -C:Hs and
COLCH; COR]
CH,
CH,
the others are N—H ,andm is a number from the range from 2 to 200; or
CH,
CH,

CH,
copolymers whose repeating unit is composed of two units | — and in
poly! C=CH, .

oA o
AL

each case one unit © N O and one unit .
H,C CH,

|
Cultar He o N “ew
3 ] 3

(g’) Compounds of the formula Xilia

s O
6—CH,~ ( ,
6N NG, (Xilla)
G——CHH_/
L. CHS

-n

in which n is a number 1 or 2 and in which G and G"' are as defined under (a’) and Gy, is as
defined under (b’), the meanings -CONH-Z and -CH,-CH(OH)-CH,-O-D-O- being excluded
for Gia.

Examples of such compounds are:



77 [err] R has the sanme neaning as in conmpound 76.

78) [err] -40 -
[err] .
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CHy o CH,
i /—P o
“100) H—N  N—CH;7CH—N  N—H
HC _ C
*" CH, O CH, "
CHy o CHy
H,C ! ~CH,
101) HC—N  N—CHyCH;—N  N—CH,
H.C CH
" CH, O c¢H, °
CH,
0
H,C— i q
102) H,C—N N——CH;—@
' C '
" CH,

Of particular interest are compositions comprising as component (c) at least one compound
of the formula H1, H2, H3, H4, H5, H6, H7, HS or H9

CH, CH,
HC ﬁ o oH,
i N
H,,C,0—-N 0—-C—(CH,);—C—0 N—OCH,, (H1) Tinuvin®123
H,C CH,

CH, CH,



(f") “‘Aigoneric or polyneric conpounds whose structural

repeating unit

contains a 2,2,6,6-tetraal kyl pi peridine radical, especially polyesters,
pol yet hers, pol yam des, poly- am nes, polyurethanes, polyureas,

pol yam not ri azi nes,

pol y(net h) acryl at es,
copol yners thereof which include such ra4f cal s.

pol y(net h)- acryl am des and
Exanpl es of

2, 2,6, 6-pol yal kyl pi peri di ne conpounds of this class are the conpounds of

the foll ow ng fornul ae,

CH.).C GHs
( 3)3 "'?4H9 ﬁ (;H3
HO CH;—C——C—0 N—CH,
CH,
CH.).C
(CH; CH,
- 42
CH, CH,

i I I ot
H,C—N 0-C—(CH,);7—C—0 N—CH,
H,C CH,
CH, CH,

] on, -

ot i i
—+40 N—CH;CH;—0—C—CH;—CHs-C——
CH,
i CH, o

?Ha (i)Ha
HN’—cl:—CHz—c|: CH,
- /k CH,  CH,
@)
\\N/ N (CH,);
H,C _CH, HC CH,
H.C CH CH
3 I 3 H,C 3
! dm

in which mis a nunber from2 to about 200.

(H2) Tinuvin®144

(H3) Tinuvin®292

(H4) Tinuvin®622

(H5) Chimassorb®944
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81) [err] 82)

ﬂ-C4H9 N X N

H,C

CH, CH,
Hsc ﬁ o : c|_.l3
I
H—N 0—C—(CH,);—C—0 —H
HC CH,
CHS CHS

R R
|
R'—NH—(CHz)g—N—(CH2)2—IlI—-(CH2)3—NH—R’

N
HC CH, HC | -cH,
T N

[err] 83) [err]

(He)

(H7) Sanduvor®PR-31

(H8) Tinuvin®770

(H9) Chimassorb®119,



84) - [err] -42 -
CH 85) [err] 86) [err]

CH, J\ GH,
Hscg__\ N ’d N /_%CHS
i i and
in which R = HC—N T J\\N /" T N~CH,
H,C™ ] n-C,H, n-CH, \—]chs

CH, CH,

m is a number from the range from 2 fo 200.

Component (c) of the novel composition, and the compounds of the sterically hindered
amine type, are known and some are commercially available.

Tinuvin®123, Tinuvin®144, Tinuvin®292, Tinuvin®622, Tinuvin®770, Chimassorb®944 and Chi-
massorb®119 are protected trade names of Ciba Spezialititenchemie AG. Sanduvor®PR-31

is a protected trade name of Clariant.

Also of particular interest as component (c) in the novel composition is Chimassorb®119
(Ciba Spezialitdtenchemie AG). Chimassorb®119 denotes a condensation product prepared
from 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.

-As component (c) of the novel composition particular preference is given to the addition of
those sterically hindered amines whose molecular weight or average molecular weight M, is
in the range from 500 to 10 000, in particular in the range from 1000 to 10 000. Of these,
particular emphasis should again be placed on those sterically hindered amines whose
molecular weight or average molecular weight M, is in the range from 1500 to 10 000, for
example in the range from 2000 to 7500.

Particular emphasis should be given to those novel compositions which as component (c)
comprise two or more compounds of the sterically hindered amine type.

Of particular interest are compositions comprising as component (d) at least one compound
from the group of the organic phosphites or phosphonites of the formulae 1, 2, 3, 4, 5, 6
or7
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/
(1) R—Y—P_ A'—-X—P )

R! 0 o)
(3 7><: ot ot/ b—otm, @

R’ (o) p*“—O
ql
IO O\ '

RT—O—FP X P—O—R, (5)

\ 7/
O o

14 [ i
Pu Q
/ R’ 0 (e 0O O - o d
® e j Rig 1 )
R'is O
o R’y L 1,
R ,
- 14 dy

in which the indices are integral and
nNis2,3o0r4;p'ist1or2;q'is2or3;ris4to12;y’'is1,20r3;and ' is 1 to 6;
A, if n’is 2, is C,-Cygalkylene; Cz-CmaIkylene interrupted by oxygen, sulfur or -NR'-; a

radical of the formula _@ @_ '

< > < > or phenylene;

A, it is 3, is a radical of the formula -C,Hjy.1-;



90)
-44 -

[err] 91) [err]
-52-
-
A’, iftn'is 4, is “—CHZ_C‘:—CH{— s
CH;—

A" is as defined for A’ if n’ is 2;
B’ is a direct bond, -CH;-, -CHR'4-, -CR'{R’s-, sulfur, Cs-C;cycloalkylidene, or cyclohexylidene
which is substituted by from 1 to 4 C,-C,alkyl radicals in position 3, 4 and/or 5;
D, if p’is 1, is Ci-Csalky! and, if p’ is 2, is -CH,OCH,~;
D", ifp’is 1, is C1-Csalkyl;
E, ity is 1, is C1-Cygalkyl, -OR’y or halogen;
B, ifyis 2, is -O-A"-O-,
E', if y is 3, is a radical of the formula R’4C(CH,0-)3 or N(CH.CHz0-)s;
Q' is the radical of an at least z’-valent alcohol or phenol, this radical being attached via the
oxygen atom to the phosphorus atom;
Ry, Rz and R’; independently of one another are C4-Cigalkyl which is unsubstituted or
substituted by halogen, -COOR',, -CN or ~CONR'4R’s; C»-C1galkyl interrupted by oxygen,
sulfur or -NR's~; C-Cgphenylalkyl; Cs-Ci2cycloalkyl, phenyl or naphthyl; naphthyl or phenyl
substituted by halogen, 1 to 3 alkyl radicals or alkoxy radicals having a total of 1 to

F{'5

18 carbon atoms or by C;-Cgphenylalkyl; or a radical of the formula __ (CH 2)m’ OH

R,S
in which m' is an integer from the range 3 to 6;
R'4 is hydrogen, C1-Cigalkyl, Cs-Ciocycloalkyl or C;-Cgphenylalkyl,
R's and R's independently of one another are hydrogen, C4-Cgalkyl or C5-Cgcycloalkyl,
R'; and R'g, if g' is 2, independently of one another are C-Csalkyl or together are a
2,3-dehydropentamethylene radical; and
R'; and R, if @' is 3, are methyl;
R'y4 is hydrogen, Cy-Coalkyl or cyclohexyl,
R'ss is hydrogen or methyl and, if two or more radicals R'y4 and R'isare present, these
radicals are identical or different,
X' and Y' are each a direct bond or oxygen,
Z' is a direct bond, methylene, -C(R'ys)2- or sulfur, and
R's is Cy-Cgalkyl.
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[err] 93) [err]
[err] :
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Of particular interest are compositions comprising as component (d) a phosphite or
phosphonite of the formula 1, 2, 5 or 6, in which

n’ is the number 2 and y’ is the number 1, 2 or 3;

A’ is C>-Cqgalkylene, p-phenylene or p-biphenylene,

E,ify is 1, is C4-Cigalkyl, -OR’; or fluorine;

E, ify'is 2, is p-biphenylene,

E', ify' is 3, is N(CH2CH:0-)3,

Ry, R’z and R’; independently of one another are C-Cqgalkyl, C;-Cgphenylalkyl, cyclohexyl,
phenyl, or phenyl substituted by 1 to 3 alkyl radicals having a total of 1 to 18 carbon atoms;
R’14 is hydrogen or C,-Cgalkyl,

R'sis hydrbgen or methyl;

X' is a direct bond,

Y’ is oxygen,

Z' is a direct bond or -CH(R's¢)-, and

R’1g is C1-Caalkyl.

Likewise of interest are compositions comprising as component (d) a phosphite or
phosphonite of the formula 1, 2, 5 or 6, in which

n’ is the number 2 and y' is the number 1 or 3;

A’ is p-biphenyiene,

E, ify is 1, is C4-C,galkoxy or fiuorine,

E, if y'is 3, is N(CH,CH,0-)s,

R’;, R’z and R’; independently of one another are C-Cygalkyl, or phenyl substituted by 2 or
3 alkyl radicals having a total of 2 to 12 carbon atoms;

R’14 is methyl or tert-butyl;

R’ss is hydrogen;

X is a direct bond;

Y’ is oxygen; and

Z' is a direct bond, methylene or -CH{CHa)-.

Particular preference is given to compositions comprising as component (d) a phosphite or
phosphonite of the formula 1, 2 or 6.



95) [err] -45 -
in which Ris a radical of the fornmula [err] I's a chain branch

[err]. , M and m' are each an integer fromthe range fromO to
200, with the proviso that M + m' = m Furt her exanples of polyneric
conpounds are reaction products-of conpowgyds of the fornula

Special preference is given to compositions comprising as component (d) at least one
compound of the formula Vil

R—\ ,/—O° TP (vin

in which
R, and R, independently of one another are hydrogen, C-Cgalkyl, cyclohexyl or phenyl, and
Rs and R, independently of one another are hydrogen or C-Calkyl.

The following compounds are examples of organic phosphites and phosphonites which are
particularly suitable as component (d) in the novel compositions.

Triphenyl phosphite, dipheny! alkyl phosphites, phenyl dialkyl phosphites, tris(nonylphenyl) -
phosphite, trilauryl phosphite, trioctadecyl phosphite, distearyl pentaerythritol diphosphite, - .
tris(2,4-di-tert-butylphenyl) phosphite (Irgafos® 168, Ciba-Geigy), diisodecyl pentaerythritol
diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite (formula D), bis(2,6-di-
tert-butyl-4-methyiphenyl) pentaerythritol diphosphite (formula E), bisisodecyloxy-
pentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl) pentaerythritol diphosphite,
bis(2,4,6-tri-tert-butylphenyl) pentaerythritol diphosphite, tristearyl sorbitol triphosphite,
tetrakis(2,4-di-tert-butylphenyl) 4,4’-biphenylene-diphosphonite. (Irgafos®P-EPQ, Ciba-Geigy,
formula H), 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenzo[d,g]-1,3,2-dioxaphosphocin
(formula C), 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenzojd,g}-1,3,2-dioxaphosphocin
(formula A), bis(2,4-di-tert-butyl-6-methyiphenyl) methyl phosphite, bis(2,4-di-tert-butyl-6-
methylphenyl) ethyl phosphite (formula G).

With particular preference the following phosphites and phosphonites are used:

tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba-Geigy), tris(nonylphenyl) phosphite,
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copol yners whose repeating unit is conposed of two units [err] and in
each case one unit [err] and one unit [err] (g9')
Conpounds of the fornmula Xl Ila [err] in which nis a nunber 1 or
2 and in which G and Gl1 are as defined under (a') and Gl4 is as defined
under (b'), the neanings -CONH Z and - CH265H( OH) - CH2- O D- O bei ng excl uded

for Gl4- Exanples of such conpounds are: - 47
C(CHy), C(CHa)s
(H)
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C(CH,),
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0
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Very particular preference is given to tris(2,4-di-tert-butylphenyl) phosphite [Irgafos®168,
Ciba Spezialititenchemie AG], bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite
[trgafos®38, Ciba Spezialititenchemie AG, formula (Q)], Ultranox®626 [GE Chemicals,
formula (D)), tetrakis(2,4-di-tert-butylphenyl) 4,4"-biphenylene-diphosphonite
[Irgafos®P-EPQ, Ciba Speazialititenchemie AG, formula (H)], Ultranox®641 [GE Chemicals,
formula (1)], Doverphos®S9228 [Dover Chemicals, formula (K)] or Mark®HP10 [Adeka Argus,
formula (L)].
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[err] O particular interest are conpositions conprising as conponent
(c) at |east one compound of the forrmula Hl, H2, H3, H4, H5, H6, H7, H8 or
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These organic phosphites and phosphonites are known compounds; many of them are
commercially available.

The mixture of components (b) and (c) or (b), (c) and (d) is suitable for stabilizing organic
materials against oxidative, thermal or light-induced degradation.

Examples of such materials are:

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene,
polybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as polymers
of cycloolefins, for example of cyclopentene or norborene; furthermore polyethylene
(which optionally can be crosslinked), for example high-density polyethylene (HDPE), high-
density and high molecular weight polyethylene (HDPE-HMW), high-density and ultrahigh
molecular weight polyethylene (HDPE-UHMW), medium-density polyethylene (MDPE), low-
density polyethylene (LDPE), linear low-density polyethylene (LLDPE), (VLDPE) and
(ULDPE).

Polyolefins, i.e. polymers of monoolefins exemplified in the preceding paragraph, in
particular polyethylene and polypropylene, can be prepared by.different, and especially by
the following, methods:

a) radical polymerization (normally under high pressure and high temperature)

- b) catalytic polymerization using a catalyst that normally contains one or more metals
of group Vb, Vb, VIb or VIil. These metals usually have one or more ligands, such
as oxides, halides, alcoholates, esters, ethers, amines, alkyls, alkenyls and/or aryls
that may be either - or g-coordinated. These metal complexes may be in the free

form or fixed on carriers, for example on activated magnesium chloride, titanium(lll)
chloride, alumina or silicon oxide. These catalysts may be soluble or insoluble in
the polymerization medium. The catalysts can be active as such in the
polymetization or further activators may be used, for example metal alkyls, metal
hydrides, metal alkyl halides, metal alkyl oxides or metal alkyloxanes, the metals
being elements of groups la, lla and/or illa. The activators may be modified, for
example, with further ester, ether, amine or silyl ether groups. These catalyst
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systems are usually termed Phillips, Standard Oil Indiana, Ziegler (-Natta), TNZ
(DuPont), metallocene or single site catalysts (SSC).

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

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene-propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene-but-1-ene copolymers,
propylene-isobutylene copolymers, ethylene-but-1-ene copolymers, ethylene-hexene
copolymers, ethylene-methylpentene copolymers, ethylene-heptene copolymers, ethylene-
octene copolymers, propylene-butadiene copolymers, isobutylene-isoprene copolymers,
ethylene-alkyl acrylate copolymers, ethylene-alkyl methacrylate copolymers, ethylene-vinyl
acetate copolymers and their copolymers with carbon monoxide or ethylene-acrylic acid
copolymers and their salts (ionomers) as well as terpolymers of ethylene with propylene and
a diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene; and also mixtures
of such copolymers with one another and with polymers mentioned under 1), for example
polypropylene-ethylene-propylene copolymers, LDPE-ethylene-vinyl acetate copolymers,
.LDPE-ethylene-acrylic acid copolymers, LLDPE-ethylene-vinyl acetate copolymers, LLDPE-
ethylene-acrylic acid copolymers and alternating or random polyalkylene-carbon monoxide
copolymers and mixtures thereof with other polymers, for example polyamides.

4. Hydrocarbon resins (for example Cs-Cy) including hydrogenated modifications thereof
(e.g. tackifier resins) and mixtures of polyalkylenes and starch.

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

6. Copolymers of styrene or a-methylistyrene with dienes or acrylic deﬁvatives, for example
styrene-butadiene, styrene-acrylonitrile, styrene-alkyl methacrylate, styrene-butadiene-alkyl
acrylate, styrene-butadiene-alkyl methacrylate, styrene-maleic anhydride, styrene-
acrylonitrile-methyl acrylate; mixtures of high impact strength of styrene copolymers and
another polymer, for example a polyacrylate, a diene polymer or an ethylene-propylene-
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for example the copolymer mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubber, chlorinated -
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or
sulfochlorinated polyethylene, copolymers of ethylene and chlorinated ethyiene,

. epichlorohydrin homo- and 'oopo|ymers, especially polymers of halogen-containing vinyl
compounds, for example polyviny! chloride, polyvinylidene chloride, polyvinyl fiuoride,
polyvinylidene fluoride; as well as copolymers thereof such as vinyl chloride-vinylidene
chioride, vinyl chloride-vinyl acetate or vinylidene chloride-viny! acetate.

9. Polymers derived from o,B-unsaturated acids and derivatives thereof such as .

polyacrylates and polymethacrylates, polymethyl methacrylates, impact-modified with butyl
acrylate, polyacrylamides and polyacrylonitriles.

10. Copolymers of the monomers mentioned under 9) with each other or with other
unsaturated monomers, for example acrylonitrile-butadiene copolymers, acrylonitrile-alkyl
acrylate copolymers, acrylonitrile-alkoxyalkyl acrylate copolymers, acrylonitrile-vinyl halide
copolymers or acrylonitrile-alkyl methacrylate-butadiene terpolymers.
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11. Polymers derived from unsaturated alcohols and amines or the acyl derivatives or
acetals thereof, such as polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; as
well as their copolymers with olefins mentioned in section 1.

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

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
comonomers, for example ethylene oxide; polyacetals modified with thermoplastic
polyurethanes, acrylates or MBS. '

14. Polyphenylene oxides and sulfides, and mixtures thereof with styrene polymers or
polyamides.

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

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from
aminocarboxylic acids or the corresponding lactams, such as polyamide 4, 6, 6/6, 6/10, 6/9,
6/12, 4/6, 12/12,11 and 12, aromatic polyamides starting from m-xylene, diamine and adipic
acid; polyamides prepared from hexamethylenediamine and isophthalic and/or terephthalic
acid and with or without an elastomer as modifier, for example poly-2,4,4-
trimethylhexamethylene terephthalamide or poly-m-phenylene isophthalamide. Block
copolymers of the aforementioned polyamides with polyolefins, olefin copolymers, ionomers
or chemically bonded or grafted elastomers; or with polyethers, e.g. with polyethylene
glycol, polypropylene glycol or polytetramethylene glycol. Also, polyamides or copolyamides
modified with EPDM or ABS; and polyamides condensed during processing (RIM polyamide
systems).

17. Polyureas, polyimides, polyamide-imides, polyether imides, polyester imides,
polyhydantoins and polybenzimidazoles.
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19. Polycarbonates and polyester carbonates.
20. Polysulfones, polyether sulfones and polyether ketones.

21, Crosslinked polymers derived from aldehydes on the one hand and phenols, urea or
melamine on the other hand, such as phenol-formaldehyde resins, urea-formaldehyde
resins and melamine-formaldehyde resins.

22. Drying and nondrying alkyd resins.

23. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and also vinyl compounds as crosslinking agents,
and also halogen-containing modifications thereof of low flammability.

24. Crosslinkable acrylic resins derived from substituted acrylates, for example from epoxy
acrylates, urethane acrylates or polyester acrylates.

25. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins, urea
resins, isocyanates, isocyanurates, polyisocyanates or epoxy resins.

26. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic or aromatic

- glycidyl compounds, for example products of bisphenol A diglycidyl-ethers, bisphenol F
diglycidyl ethers, which are crosslinked by means of customary curing agents such as
anhydrides or amines, with or without accelerators.

27. Natural polymers such as cellulose, natural rubber, gelatin and derivatives thereof which
have been chemically modified in a polymer-homologous mannet, for example cellulose
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29. Natural and synthetic organic substances which constitute pure monomeric compounds

or mixtures thereof, for example mineral oils, animal or vegetable fats, oils and waxes, or
oils, waxes and fats based on synthetic esters (e.g. phthalates, adipates, phosphates or
trimellitates), and also blends of synthetic esters with mineral oils in arbitrary weight ratios,
as are used, for example, as spinning preparations, and aqueous emulsions thereof.

30. Aqueous emulsions of natural or synthetic rubbers, for example natural rubber latex or
‘latices of carboxylated styrene-butadiene copolymers.

The mixture of components (b) and (c) or (b), (c) and (d) is 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 patticular, scorching during foam production is avoided.

- The polyurethanes are obtained, for example, by reacting polyethers, polyesters and
polybutadienes which contain terminal hydroxyl groups with aliphatic or aromatic
polyisocyanates.

Polyethers having terminal hydroxyl gro{.lps are known and are prepared, for example, by
- polymerizing epoxides such as ethylene oxide, propylene oxide, butylene oxide,
tetrahydrofuran, styrene oxide or epichlorohydrin with themselves, for example in the
presence of BF3, or by addition reaction of these epoxides, alone or as a mixture or in
succession, with starting components containing reactive hydrogen atoms, such as water,
alcohols, ammonia or amines, for example ethylene glycol, propylene 1,3- and 1,2-glycol,
trimethylolpropane, 4,4'-dihydroxydiphenylpropane, aniline, ethanolamine or
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Furthermore, polyethers modified by vinyl polymers, as are formed, for example, by
polymerizing styrene and acrylonitrile in the presence of polyethers, are suitable, as are
polybutadienes containing OH groups.

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

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

Suitable polyisocyanates are aliphatic; cycloaliphatic, araliphatic, aromatic and heterocyclic -
polyisocyanates, for example ethylene diisocyanate, 1,4-tetramethylene diisocyanate,
1,6-hexamethylene diisocyanate, 1,12-dodecane diisocyanate, cyclobutane
1,3-diisocyanate, cyclohexane 1,3- and -1,4-diisocyanate and also any desired mixtures of
these isomers, 1-isocyanato-3,3,5-tfrimethyl-5-isocyanatomethylcyclohexane, 2,4- and 2,6-
hexahydrotolylene diisocyanate and aiso any desired mixtures of these isomers, hexahydro-
1,3- and/or -1,4-phenylene diisocyanate, perhydro-2,4’- and/or -4,4'-diphenyimethane-
diisocyanate, 1,3- and 1,4-phenylene diisocyanate, 2,4- and 2,6-tolylene diisocyanate, and
also any desired mixtures of these isomers, diphenylmethane 2,4’- and/or
-4,4’-diisocyanate, naphthylene 1,5-diisocyanate, triphenylmethane 4,4’,4"-triisocyanate,
polyphenyl-polymethyiene polyisocyanates as are obtained by aniline-formaldehyde
condensation followed by phosgenization, m- and p-isocyanatophenylisulfonyl isocyanates,
perchiorinated aryl polyisocyanates, polyisocyanates containing carbodiimide groups,
polyisocyanates containing allophanate groups, polyisocyanates containing isocyanurate
groups, polyisocyanates containing urethane groups, polyisocyanates containing acylated
urea groups, polyisocyanates containing biuret groups, polyisocyanates containing ester
groups, reaction products of the abovementioned isocyanates with acetals, and
polyisocyanates containing polymeric fatty acid radicals.
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The organic matetials to be protected are preferably natural, semisynthetic or preferably
synthetic polymers. Particular preference is given to thermoplastic polymers, especially
polyolefins, in particular polyethylene and polypropylene or copolymers thereof with mono-
and diolefins. Particular preference is given to a polyolefin fibre, especially an essentially .
phenol-free polyolefin fibre.

The term essentially phenol-free polyolefin fibre denotes that the amount of phenolic
antioxidants is less than 0.02 % based on the weight of the polyolefin fibre to be stabilized.
These small amounts. of phenolic antioxidants are added by the polyolefin manufacturers
during preparation in order to provide initial stabilization of the polyolefins.

Particular emphasis is to be placed on the action of the novel components (b) and (c) or (b),

~ (c) and (d) against thermal and oxidative degradation, especially under thermal stress as
occurs during the processing of thermoplastics. The novel components (b) and (c) or (b), (c)
and (d) are therefore outstandingly suitable for use as in-process stabilizers.

The mixture of components (b) and (c) or (b}, (¢) and (d) is also suitable for stabilizing
polyolefins which are in long-term contact with extracting media.
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Component (b) is preferably added to the organic material to be stabilized in an amount of
from 0.0005 to 5 %, in particular from 0.001 to 2 %, for example from 0.01 to 2 %, based on
the weight of the organic material to be stabilized.

Components (c) and (d) are judiciously added to the organic material to be stabilized in an
amount of from 0.01 to 10 %, for example from 0.01 to 5 %, preferably from 0.025 to 3 %
and, in particular, from 0.025 to 1 %, based on the weight of the organic material to be
stabilized.

In addition to components (a), (b), (¢) and (d) the novel compositions may comprise further
costabilizers (additives) such as, for example, the following:

1. Antioxidants

1.1. Alkvlated monophenols, for example 2,6-di-tert-butyl-4-methyiphenol, 2-butyl-4,6-
dimethylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-teri-butyl-4-n-butylphenol, 2,6-di-tert-
butyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4,6-
dimethylphenol, 2,6-dioctadecyl-4-methylphenol, 2,4,8-tricyclohexylphenol, 2,6-di-tert-butyl-

‘4-methoxymethyiphenol, linear or sidechain-branched nonylphenols such as 2,6-di-nonyl-

4-methylphenol, 2,4-dimethyl-6-(1’-methylundec-1'-yl)-phenol, 2,4-dimethyl-6-(1'-
methylheptadec-1'-yl)-phenol, 2,4-dimethyl-6-(1'-methyl-tridec-1-yl)phenol and mixtures
thereof.

1.2 Alkyithiomethyiphenols, for example 2,4-dioctyithiomethyl-6-tert-butylphenol,
2,4-dioctylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethyiphenol, 2,6-didodecyl-
thiomethyl-4-nonylphenol.

1.3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-
methoxyphenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-
octadecyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-
tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis (3,5-di-tert-butyi-
4-hydroxyphenyl) adipate.
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par agr aph, hexyl)phenol], 2,2’-methylenebis(4-methyl-6-cyclohexylphenol), 2,2’-methylenebis(6-nonyi-
4-methylphenol), 2,2’-methylenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-

butylphenol), 2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2’-methylenebis[6-(c-

methylbenzyl)-4-nonylphenol], 2,2’-methylenebis[6-(c,cx-dimethylbenzyl)-4-nonylphenol], -
4,4’-methylenebis(2,6-di-tert-butyiphenol), 4,4’-methylenebis(6-tert-butyl-2-methylphenot),
1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyl-2-

. hydroxybenzyl)-4-methyiphenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methyiphenyl)butane,
1,1-bis(5-tert-butyl-4-hydroxy-2-methyiphenyl)-3-n-dodecylmercaptobutane, ethylene giycol
bis[3,3-bis(3’-tert-butyl-4’-hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-5-
methyiphenyl)dicyclopentadiene, bis[2-(3’-tert-butyl-2’-hydroxy-5’-methylbenzyl)-6-tert-butyl-
4-methylphenyl] terephthalate, .1 ,1-bis(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis(3,5-di-
tert-butyi-4-hydroxyphenyl)propane, 2,2-bis(5-tert-butyi-4-hydroxy-2-methylphenyl)-4-n-
dodecylmercaptobutane, 1,1,5,5-tetra-(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane.

- 1.7. O-, N- and S-benzyl compounds, for example 3,5,3',5-tetra-tert-butyl-4,4'-
dihydroxydibenzyl ether, octadecyl 4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl
4-hydroxy-3,5-di-tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyl-4-hydroxybenzyi)-
amine, bis(4-tert-butyi-3-hydroxy-2,6-dimethylbenzyl) dithioterephthalate, bis(3,5-di-tert-
butyl-4-hydroxybenzyl) sulfide, isooctyl 3,5-di-tert-butyl-4-hydroxybenzyimercaptoacetate.

1.8. Hydroxybenzylated malonates, for example dioctadecyl 2,2-bis(3,5-di-tert-butyl-2-
hydroxybenzyl)malonate, dioctadecyl 2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)malonate,




particul ar pol yethyl ene and pol ypropyl ene, can be prepared by different,

and especially by the foll ow ng, nethods: a) radical polynerization
(normal Iy under high pressure and high tenperature) ~ b) catalytic

pol yneri zation using a catalyst that normally contains one or nore netals
of group IVb, Vb, VIb or VIIl. These netaf&-usual |y have one or nore
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1.11. Benzylphosphonates, for example dimethyl 2,5-di-tert-butyl-4-hydroxybenzyi-
phosphonate, diethyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl 3,5-di-tert-
butyl-4-hydroxybenzylphosphonate, dioctadecyl 5-tert-butyl-4-hydroxy-3- '

- methylbenzylphosphonate, the calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-
hydroxybenzylphosphonic acid.

1.12. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl N-
(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate.

1.13. Esters of p-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, n-octanol, i-octahol, octadecanol, 1,6-hexanediol, 1,9-

nonanediol, ethylene glycol, 1,2-propanediol, neopenty! glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N*-bis(hydroxyethyi)oxalamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyi-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.



octene copol ymers, propyl ene-but adi ene copol yners, isobutyl ene-i soprene
copol yners, ethylene-al kyl acrylate copol yners, ethyl ene-al kyl nethacryl ate
copol ynmers, ethylene-vinyl acetate copolyners and their copolynmers with
carbon nonoxi de or ethylene-acrylic acid copolyners and their salts
(ionomers) as well as terpolyners of et mf8%ne with propylene and a diene
such as hexadi ene, dicycl opentadi ene or ethylidene-norbornene; and al so

m xtures of such copolynmers with one another and with polynmers nentioned
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1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic 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)-
oxalamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4-hydroxymethyl-1-phospha-2,6,7-trioxabicycio[2.2.2]octane.

1.17. Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N"bis(3,5-di-tert-
butyl-4-hydroxyphenylpropionyl)hexamethylenediamide, N,N'-bis(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl)trimethylenediamide, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenyl-
propionyl)hydrazide, N,N’-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyi]propionyloxy)ethyi]-
oxamide (Naugard® XL-1 from Uniroyal). |

1.18. Ascorbic acid (vitamin C)

1.19. Aminic antioxidants, for example N,N'-diisopropyl-p-phenylenediamine, N,N’-di-sec-
butyl-p-phenylenediamine, N,N’-bis(1,4-dimethyl-pentyl)-p-phenylenediamine, N,N’-bis(1-
ethyl-3-methyl-pentyi)-p-phenylenediamine, N,N’-bis(1-methyl-heptyl)-p-phenylenediamine,



acrylonitrile (or nethacrylonitrile) on pol ybutadi ene; styrene,
acrylonitrile and nethyl nethacryl ate on pol ybut adi ene; styrene and nal eic
anhydri de on pol ybut adi ene; styrene, acrylonitrile and nal eic anhydride or
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and al kyl acrylates or al kyl methacryl at-® on pol ybut adi ene, styrene and
acrylonitrile on ethyl ene-propyl ene-di ene terpol yners, styrene and
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diphenylamines, mixtures of mono- and dialkylated tert-butyldiphenylamines, 2,3-dihydro-
3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- and dialkylated teri-
butyl/tert-octyl-phenothiazines, a mixture of mono- and dialkylated tert-octyl-phenothiazines,
‘N-allylphenothiazine, N,N,N',N-tetraphenyl-1,4-diaminobut-2-ene, N,N-bis(2,2,6,6-
- tetramethylpiperidin-4-yl)hexamethylenediamine, bis(2,2,6,6-tetramethylpiperidin-4-yl)
sebacate, 2,2,6,6-tetramethyipiperidin-4-one and 2,2,6,6-tetramethylpiperidin-4-ol.

2. UV-absorbers and light stabilizers

2.1. 2-(2'-Hydroxyphenyl)benzottiazoles, for example 2-(2"-hydroxy-5'-methylphenyl)-
benzotriazole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5'-tert-butyl-2'-
hydroxyphenyl)benzotriazole, 2-(2'-hydroxy-5'-(1,1,3,3-tetramethylbutyl)phenyl)-
benzotriazole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)-5-chlorobenzotriazole, 2-(3'-tert-butyl-
2'-hydroxy-5'-methylphenyl)-5-chlorobenzotriazole, 2-(3'-sec-butyl-5'-tert-butyl-2'-
hydroxyphenyl)benzotriazole, 2-(2'-hydroxy-4'-octoxyphenyl)benzotriazole, 2-(3',5"-di-tert-
amyl-2'-hydroxyphenyl)benzotriazole, 2-(3',5'-bis(o, a-dimethylbenzyl)-2'-hydroxyphenyi)-
benzotriazole, 2-(3'-tert-butyl-2"-hydroxy-5’-(2-octyloxycarbonylethyl)phenyl)-5-
chiorobenzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxyphenyi)-



well as their copolyners with olefins nentioned in section 1. 12.
Honopol ynmers and copol yners of cyclic ethers such as pol yal kyl ene gl ycol s,
pol yet hyl ene oxi de, pol ypropyl ene oxi de or copol yners thereof with
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pol yacetals nodified with thernoplastic pol yurethanes, acrylates or MS.
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bonded or grafted el astomers; or with polyethers, e.g. with pol yethyl ene

gl ycol , posygpr SHLHIL ¥R~ H,cASLYt Ritche B DILEABUEIUCR)drofLeDH-POl yani des
or copol yam degzmrrdodiaf'% d wth éPD%’élr ABS; and pol ;/lg)m dgvs I.c():)f)wr-]densed during

processing (Rl M pol yam de systens). 17. Pol ureas i/l m des,
pol yani de- benm@zobévlpbemé.r 2rhydroxy-8 ooy -ginest Y‘h‘?%‘i'5'bb P& dant oi ns and

pol ybenzi mj daz Eh‘?/?nutyl)phenyl]benzotnazole, 2-{2"-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5"-(c:,c-

dimethylbenzyl)phenyllbenzotriazole.

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

decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2' 4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy
derivative.

2.3. Esters of substituted or unsubstituted benzoic acids, for example 4-tert-butyl-phenyl

- salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol, bis(4-tert-
butylbenzoyl)resorcinol, benzoylresorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4- _
hydroxybenzoate, hexadecyl 3,5-di-tert-buty|~4-hydrbxybenzoate, octadecyl 3,5-di-tert-butyl-
4-hydroxybenzoate, 2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate.

2.4. Acrylates, for example ethyl a-cyano-,B-diphenylacrylate or isooctyl a-cyano-g,p-
diphenylacryiate, methyl a~carbomethoxycinnamate, methyl a-cyano-g-methyl-p-methoxy-
cinnamate or butyl a-cyano-8-methyl-p-methoxycinnamate, methyl a-carbomethoxy-p-

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

2.5. Nickel compounds, for example nickel complexes of 2,2’-fhiobis[4-(1 .1,3,3-
tetramethylbutyl)phenol], such as the 1:1 or 1:2 complex, with or without additional ligands
such as n-butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel
dibutyldithiocarbamate, nickel salts of monoalkyl esters, such as of the methyl or ethyl ester,
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and/ or from hydroxycarboxylic acids or the correspondi ng | actones, such as
pol yet hyl ene terephthal ate, pol ybutyl ene terephthal ate,
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condensates of N,N’-bis(2,2,6,6-tetramethyi-4-piperidyl)hexamethylenediamine and 4-tert-
octylamino-2,6-dichloro-1,3,5-s-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl) nitrilotriacetate,
tetrakis(2,2,6,6-tetramethyl-4-piperidyl) 1,2,3,4-butanetetraoate, 1,1’~(1,2-
ethanediyl)bis(3,3,5,5-tetramethylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-
stearyloxy-2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-pentamethylipiperidyl)-2-n-butyl-2-(2-
hydroxy-3,5-di-tert-butylbenzyl) malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-
triazaspiro[4.5]decane-2,4-dione, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl) sebacate,
bis(1-octyloxy-2,2,6,6-tetramethylipiperidyl) succinate, the linear or cyclic condensates of
N,N'-bis-(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-morpholino-2,6-
dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-di(4-n-butylamino-2,2,6,6-

- tetramethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, the condensate

‘of 2-chioro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine and 1,2-bis-
(8-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-

- triazaspiro{4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-piperidyl)pyrrolidine-
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-tetramethylipiperidine, the condensate of N,N’-
bis(2,2,6,6-tetramethyl-4-piperidyl)-hexamethylenediamine and 4-cyclohexylamino-2,6-
dichloro-1,3,5-triazine, the condensate of 1 ,2-bis(3—aminopropylamino)ethane and 2,4,6-
trichloro-1,3,5-triazine and also 4-butylamino-2,2,6,6-tetramethylpiperidine (CAS Reg. No.
[136504-96-6]); N-(2,2,6,6-tetramethyl-4-piperidyl)-n-dodecylsuccinimide, N-(1,2,2,6,6-
pentamethyi-4-piperidyl)-n-dodecylsuccinimide, 2-undecyl-7,7,9,9-tetramethyl-1-oxa-3,8-
diaza-4-oxospiro[4.5]decane, the 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'-bisformyi-N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)-hexamethylenediamine, the diester of 4-methoxymethylenemalonic



gl yci dyl conpounds, for exanple products of bisphenol A diglycidyl ethers,
bi sphenol F diglycidyl ethers, which are crosslinked by neans of custonmary
curing agents such as anhydrides or amines, with or wthout accel erators.
27. Natural polyners such as cellul ose, natural rubber, gelatin and
derivatives thereof which have been chem72al |y nodified in a

pol ymer - honol ogous nmanner, for exanple cellul ose

-62 - acetates, cellulose propionates and cellul ose butyrates, or the

Gor i vat sy F"“Sé%??ﬁ%“?’“g‘?%b‘f‘ﬁ#ﬁ“’@%"dﬁé BRimAbRbyEoRnl a2 06-
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copol ymer Samlﬁéblﬁaﬁtﬁne PAPP, PA/ PPO, PBT/ PC/ ABS or PBT/ PET/ PC. 29. Nat ural
and synthetic organic substances whi ch constitute pure nononeric conpounds
or m xtures thereof, for exanple mneral oils, animal or vegetable fats,

oils and V@Xe@xalaiérrﬁtldssfor\éﬁé@pleafm-di@dtﬂo%iﬁﬁihw 2§B’Jﬁid1|@é)dy%)@ﬁilldés (e.g.

pht hal ates, adi pat es, phosphates or trinellitates),  and ds_ of
synt heti ¢ t@?%tymﬁﬁgrf’ ?lahUtQﬁaPEld?.r? 2rdideqegylo 15gHt'teF'aR‘i‘)8%xa"i eefe used,

for exanpl &hoﬁz’séihﬂ&tdmd@rﬁMb!ﬂ(s-Bi?ﬁethﬂ&ﬂlrﬁg#&bW&(aﬁmtié'zlaﬁlokﬁ-sftﬁ%u tyl-2'30.
Aqueous emul si‘ons of nat ur al synt hetl c rubbers, for exarrpl e nat.ural

rubber | at @ylexanilidiej aneitsdnixiuze Wish 2rathexy-2eihv-Retglrtesdrutonaniligs ang mixtyres of The
m xture ofg Qﬁ %&Bdaﬁ& -eﬂto?cwa)subsmhte@&aﬁﬂm s likew se used for

polyurethane produ especi al | preparing flexible polyurethane
foams. In this context the nove

2.8. 2-(2-Hydroxyphenyl)-1.3,5-triazines, for example_2,4,6-trts(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-dimethyiphenyl)-1,3,5-triazine, 2,4-bis{2-hydroxy-4-
propyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-
bis(4-methyiphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxypropyloxy)phenyi}-4,6-
bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)- -
phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-[4-(dodecyloxy/tridecyloxy-2-
hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-
4-(2-hydroxy-3-dodecyloxy-propoxy)phenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-
hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hydroxy-4-methoxyphenyl)-4,6-
diphenyl-1,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hydroxy-propoxy)phenyl}-1,3,5-
triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-1,3,5-triazine, 2-{2-hydroxy-4-
[3-(2-ethylhexyl-1-oxy)-2-hydroxypropyloxy]phenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-
triazine.

3. Metal deactivators, for example, N,N'-diphenyloxalamide, N-salicylal-N'-salicyloyl
hydrazine, N,N’-bis(salicyloyl)hydrazine, N,N’-bis{3,5-di-tert-butyl-4-hydroxyphenyi-
propionyl)hydrazine, 3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide,
oxanilide, isophthaloyl dihydrazide, sebacoyl bisphenylhydrazide, N,N’-diacetyladipoyl
dihydrazide, N,N'-bis(salicyloyl)oxalyl dihydrazide, N,N’-bis(salicyloyl)thiopropionyl
dihydrazide.



conposSi tions and the products produced therefromare effectively protected
agai nst degradation. In particular, scorching during foam production is

avoi ded. The pol yuret hanes are obtained, for exanple, by reacting
pol yethers, polyesters and pol ybutadi enes_which contain terminal hydroxyl
groups wt h aliphatic or aromatic polyi so8anat es. Pol yet her s havi ng

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

pol ymeri zi ng epoxi des such as ethyl ene oxi de, propylene oxide, butylene
oxi de, tetrahydrofuran, styrene oxide or epichlorohydrin wth themsel ves,
for exanple in the presence of BF3, or by addition reaction of these

epoxi des, 4Phesbhites:and phosphonites.der exar@nle&rmmrvhowh'ﬁ diphenyl ﬁlﬁ‘y‘&ﬂ?ﬁB'F\‘@?t s
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butyl-1,1'-biphenyi-2,2’-diyl)phosphite.

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-
octadecylhydroxylamine, N-heptadecyl-N-octadecylhydroxylamine, N;N-
dialkylhydroxylamine from hydrogenated tallow fatty amines.

6. Nitrones, for example N-benzyl alpha-phenyt nitrone, N-ethyl alpha-methyl nitrone, N-
octyl alpha-heptyl nitrone, N-lauryl alpha-undecyl nitrone, N-tetradecyl alpha-tridecyl nitrone,
N-hexadecyl alpha-pentadecyi nitrone, N-octadecyl alpha-heptadecyl nitrone, N-hexadecyl
alpha-heptadecyl nitrone, N-octadecyl alpha-pentadecyl nitrone, N-heptadecyi alpha-
heptadecyi niirone, N-octadecyl alpha-hexadecyi-nitrone, and nitrones derived from
N,N-dialkylhydroxylamines prepared from hydrogenated tallow fatty amines.

7. Thiosynergists, for example dilauryl thiodiproprionate or disteary! thiodipropionate.

8. Peroxide scavengers, for example esters of f-thiodipropionic acid, for example the lauryl,

stearyl, myristyl or tridecyl esters, mercaptobenzimidazole, the zinc salt of



It is of course possible to enploy mixtures of the above conpounds
containing at |east two isocyanate-reactive hydrogen atons, in particular
with a nol ecul ar wei ght of 400 - 10 000. Sui t abl e pol yi socyanates are
ali phatic; cycloaliphatic, araliphatic, aromatic and heterocyclic

pol yi socyanates, for exanple ethylene dii&ocyanate, 1,4-tetranethyl ene

di i socyanate, 1, 6-hexanethylene diisocyanate, 1,1 2-dodecane diisocyanate,
cycl obutane 1 , 3-diisocyanate, cyclohexane 1,3- and -1 ,4-diisocyanate and
al so any dgsi ] i ' i i , hri

2 Socyanat oy GO, At IRy BRTESSbariate, dociadey! dsulfdg pentapryhta
hexahydr ot tetrgkie(fedatiecyeycanto)propiomate. so any desired mi xtures of these

i somers, h dr.q- - ang/or -1 4-phenyl.ene diji.socyanate,. per 0-2,4"-
and or - 4. S EaATHR oibbilizafinfor Semile KoR RSt S Y oSmbiRRior it BuiBs sy

di i socyanapieospRoriis compodnds and yalarud dilialehw manganese. and al so any desired

m xtures of these isoners, diphenylnethane 2,4'- and/or -4,4'-diisocyanate,
napht hyl ene 1, 5-dii socyanate, triphenyl nethane 4,4',4"-triisocyanate,

pol ypheny| 1 @asieddsthbiligers by exxpmple rilaraine,spayvinyipyrelidung, digyandiamide, triallyl

ani |l i ne-formal dehyde cond«?.nsag.ie, n_fol | owed by I_Ehos’gieni zation, m .and

p-i socyanaf¥RPHERS WER ABHNAUIVeS §%¥!§P rvaives agineR-Rolyamides, polyurethanes,

pol yi socyagiRhipfetdd 8hl siFalRdleasarth anétal s2iits @f RighS0wtty Btids, for &apsple calcium

pol yi socyanates containing all gﬁhanat eB%;oups, pol yI socyanat es .cont ai ni ng

| socyanur aSie2mte FHE SIPIRLR SRgsHUMdchenReaMASRRFIUM SteRtle. Spdiim deinoleate,
pol yi socyapahsesiurQalritdts Ehtiffany PyfitatécRaiaty Stulitfo pyédatédhemteinat es cont ai ni ng
bi uret groups, polyisocyanates containing ester groups, reaction products
of the abovenentioned i socyanates with acetals, and pol yi socyanates

ngt ai ni Ng1 PYIRtinG aljBhisy forekaémple Mdigarsic substances, such as talc, metal oxides such

1S alsO possible to enpl oy the isocyanate group-containin
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- 12. Fillers and reinforcing agents, for example calcium carbonate, silicates, glass fibres,
glass beads, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, carbon black,
graphite, wood flour and flours or fibres of other natural products, and synthetic fibres..

-13. Other additives, for example plasticizers, lubricants, emulsifiers, pigments, rheological
additives, catalysts, levelling assistants, optical brighteners, flameproofing agents, antistatic
agents, blowing agents.

The costabilizers are added, for example, in concentrations of from 0.01 to 10 %, based on
the overall weight of the organic material to be stabilized.

The fillers and reinforcing agents (item 12 in the list), for example talc, caicium carbonate,
mica or kaolin, are added to the polyolefins in concentrations, for example, of from 0.01 to
40 %, based on the overall weight of the polyolefins to be stabilized.

The fillers and reinforcing agents (item 12 in the list), for example metal hydroxides,
especially aluminium hydroxide or magnesium hydroxide, are added to the polyolefins in



industrially, for exanple 2,4- and 2,6-tolyl ene diisocyanate and any
desired m xtures of these isoners ("TDI")

pol yphenyl - pol ynet hyl ene- pol yi socyanat es as prepared by aniline-

f or mal dehyde condensation fol |l owed by phosgeni zation ("crude MDI "), and
pol yi socyanat es cont ai ni ng car bodi i m de,” ‘®®#®et hane, al |l ophanat e,

| socyanurate, urea or biuret groups ("nodified polyisocyanates"). .The
organic materials to be protected are preferably natural, sem synthetic or

pref er abl ycgnoahtiafidne, RPexampe, oftedrh 0001l tor60p% chaedvhehe avgaumngmof the
t her nopl asti c polyners esg C|aIIy polyolefins, in particular polyethylene

and pol ypr Bplyelgtins rs thereof with nono- and diol efins.
Parti cul ar preference IS given to a polyolefin fibre, especiall y an
essenti al | é phenol -free polyolefin fibre. The term essenti al |

al

phenol - f r ebafRenyiackrasiller isiadidad i thepdlyelafing i cenesniiatians, -‘HH'&WH?'NCM from 0.01
ant i oxi dantegs b basFoh m&aﬁw@m% Bayéleﬁq%'lﬁ"ﬁta&ﬁzehhe polyol efin

fibre to be stabilized. These small anounts of phenolic antioxidants are
added by the polyol efin manuf acturers during preparation in order to

provi de i ngj s%'ﬂbé%aﬁ Heirﬁd%in gtgh tstehé aHﬁéd’R)' tﬁé olefl ﬁi\ %t%tloﬁ@has' sis

to be pl ace on t ction e nove (b), (c)
and (d) agivdiciausiyhef fiem 0@911(110030 %abased Q!'e@ﬁmataﬂd\felgfégb@@ polyolefingdepet her nal
stress as geeibsy during the processing of thernoplastics. The novel
conponent s %gﬂﬂ and (c) or (b), (c) and (d) are therefore outstandingly
suitable for use as in-process stabilizers. The m xture of conponents (b)

and () O phlher b BAofalonlbril 250 Beshi@ehis 4718 BPbatRbE! N

which are in 10 extra

-65 - Coaqjchtlmstas(\ben iespemiallyaliciihg eadil edbtal @altshef highefiatty anidse forsixamplebe
stabilized %' %st%% nt of fromO0.0005 to 5 % in particular from0.001 to
2 % for eX ﬁ?)' "0.01 to 2 % based on the weight of the organic
material to be stabilized.

As a conventional stabilizer combination for processing polymeric organic materials, for
example polyolefins, to form corresponding mouldings, the combination of a phenolic
antioxidant with a secondary antioxidant based on an-organic phosphite or phosphonite is
recommended. Depending on the particular substrate and process, however, many
polyolefin processors are forced to operate processes in the high-temperature region above

* . about 280°C. By virtue of the incorporation of a novel processing stabilizer mixture of
components (b} and (c) or (b}, (c) and (d), which is specially suitable for high-temperature
applications, in particular in the temperature range above 300°C, industrial materials and
mouldings, based for instance on high-density polyethylene, for example pipes and their
technical variants (fittings), can be produced at a greater rate and with fewer rejects.
Another advantage of this stabilizer mixture is that it can be employed in very small
amounts. This leads to a reduction in the overall concentration of antioxidant relative to
conventional stabilizer mixtures. Thus the use of a low concentration of a stabilizer of the
benzofuran-2-one type [component (b)] allows a reduction in the overall concentration of
stabilizer by about a third in polyolefins, for example, which simultaneously represent an
economic advantage.

The incorporation of components (b) and (c) or (b), (c) and (d), and further additives if
desired, into the polymeric, organic material is carried out by known methods, for exampie
prior to or during shaping or else by applying the dissolved or dispersed stabilizer mixture to



Conponents (c) and (d) are judiciously added to the organic material to be
stabilized in an anbunt of fromO0.01 to 10 % for exanple fromO0.01 to 5 %
prefecrably from0.025 to 3 % and, in particular, fromO0.025 to 1 % based

on the weight of the organic material to be stabilized. In addition to
conponents (a), (b), (c) and (d) the novel6conpositions nay conprise
further costabilizers (additives) such as, for exanple, the follow ng: 1.

Ant i oxi dant's 1.1. Al kyl ated nonophenols, for exanple

2,6-di-terfp Eﬂ%e_rﬂ: dfgé]ﬁ]?! hﬁt@é‘rilﬂ"wuth%rtm&%ht éhb@m@%d?‘é%b’dr&f‘tﬂﬂ&'the solvent. The

26d|-tert di-tert-butyl-4- yl phenol ,
2,6-di -t erstab-bmrymxwreg nngqrpn@r{b) andz(oéon(my(@) @pfé(ﬁ)wth&rrféthﬁ%fﬁmﬁfol

2- I
(L) Ambbual ool 0 AR b, i i e
2, 6- di - t er corppenents inmm:emyammnhgqr plxemple of frora 2:5 tor25sYecwyokeiint. torthe oraterials

nonyl pheno | nonyl - 4-met hyl phenol ,
2, 4-di et h{h%t é‘téc(? b%%t%%@ﬁegndec -yl)-phenol, 2,4-dinmethyl-6-(1"-

met hyl hept adec 1 -yl) - phenol 2,4-dinmethyl-6-(1' -methyl-tridec-1"-yl)phenol

and m xt ur gg b g{gsﬁ.gﬁ{/ mixiurd o $°fﬁ!{5%l"$@2gﬁ? (b 'oP RS "R) 8nd (] witk B Bitfout further

ST 6ne
2, 4-di oct yhddlf vespedrydlsé beeidded peferadr, duting-pelyorerizition anprion §d erésslinkingphenol |
2,6-didodecy|- t hi omet hyl - 4- nonyl phenol . 1. 3. Hydroguinones and al kyl at ed

hydr oqui nones, for exanple 2,6-di-tert-butyl-4- nethoxyphenol,
2,5-di-t erThé)uhbillbeﬂhmﬂmé bbmnpd\eﬁtsxb) ard (e) amiB) i)l and (d) witte or without further

2. 5 i "t or bodiies Sart g iboRpHHRd Baure or: of encabsuietiiyin wéses, ik SXRFRimerg o

3, 5-di -t er thelutgatic ﬁ;dmfm thay [ oel statiileedat e, bis (3,5-di-tert-butyl- .

4- hydr oxyphenyl ) adi pate.
The stabilizer mixture of components (b) and (c) or (b), (c) and (d), with or without further
additives, can also be sprayed onto the polymer that is to be stabilized. It is able to dilute
other additives (for example the conventional additives indicated above) or their melts so
that they too can be sprayed together with these additives onto the polymer that is to be
stabilized. Addition by spraying on during the deactivation of the polymerization catalysts is
particularly advantageous, it being possible to carry out spraying using, for example, the
steam used for deactivation.

-In the case of spherically polymerized polyolefins it may, for example, be advantageous to
apply the stabilizer mixture of components (b) and (c) or (b), (¢} and (d), with or without
other additives, by spraying.

The materials stabilized in this way can be employed in a wide variety of forms, for example
as films, fibres, tapes, moulding compositions, as profiles or as binders for coating
materials, especially powder coatings, adhesives or putties.

The polyolefins stabilized in this way can likewise be employed in a wide variety of forms,
especially as thick-layer polyolefin mouldings which are in long-term contact with extractive
media, such as, for example, pipes for liquids or gases, films, fibres, geomembranes, tapes,
profiles or tanks.



-66 -° 1.4 Tocopherols, for exanple a-tocopherol, [err]-tocopherol,
[err]-tocopherol, [err]-tocopherol and m xtures thereof (vitamn E). 1.5.
Hydr oxyl at ed t hi odi phenyl ethers, for exanple

2,2 -thiobis(6-tert-butyl-4-nmethyl phenol), 2,2'-thiobis(4-octyl phenol),

4, 4" -t hiobis(6-tert-butyl-3-nethyl phenol)774, 4" -thiobis(6-tert-butyl -

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

4, 4" -bi s(2, 6-di net hyl -4- hydroxyphenyl ) di sul fi de. 1. 6.

Al kyl i denebi sphenol s, for exanple

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

2, 2' - met hy Theprsferfel ttmlqlaygnpplyoleﬂgtmgul@ngmba\ge a layer thickness of from 1 to 50 mm, in

2 2 mot hy PARGBREH bl i b SnplBBaRt 2 im0 P s( 6- nony! -
4- nethylphenol) 2,2 nephylenebls(4 6 dl-tert but yl phenol ),
2,2 et nyl AaAREENCENree, ot LB RIIB e prapepted are preferabiy organie,

- met Ey lbspwn'lly [s@ithetic, polymeiréi\lih this zgritext/theongpladtiemadterials are protected with
g: h§P§'%'§ %@ a%vﬂ ide! kg%&r%{ﬁr@f‘ﬁ%%#f“% 58\ aff i RIS R the outstanding
nme

t hy hetivitpios the-riowel stabitizer niixtor dfydopipenents (b) and (c) or (b), {c) and (d) as in-

SE g bk s%%!tayhzgs R%?"‘Hff |ze;r§fﬁ%k@g §ﬁ§{9§? H{g?/%? ﬁgyw%qﬁﬂusly added to the

2'
2'
4 -
4' -
, 1-bis

6- bi

,1,3-tri SbE!yEn‘éf bmtrltb)dr dé}mliyifé MEeé%mgsHbWeDé%ﬂie} buyme& too (for example
1-bis(5-tert-but drox;h-a- B hen - P ut ane,
vyl ene P IRSIMRPLr bt o eulic fRHS pambe Hiabilesd BSRNSCPaTARRR
s(3-tert gkathpledi hmdﬁwoﬁhemohwlaw rhahtwctm%mewbaﬂse taken from the
s[2-(3" -tert- but -h drox thyI enzyl)-6-tert-butyl -

thyI ph&RoYq "ﬁ"@gef)ﬂ? e rya '_F"Iatﬁf@??) 5- di net hyl - 2- hydr oxyphenyl ) but ane,
,2-bis(3,5-di- tert-butyl-4- hydroxyphenyl)propane

2,2 bi s(5-tert-butyl-4-hydroxy-2-neth Phen yl)-4-n- dodecylnercaptobutane
1, 1, 5, 5- t efTheJybsicapis@ang hydraulic fyids nquestionaighaseaJor examplaen minefalpilsgr . -

and S-benzy gntﬁéﬁmwlﬂ%n rﬁ&furé‘éﬂﬁmo? Thelubticants dr€ trAilidrad thdsiidd Worker and are

di hydr oxydi benz et her, octadecy
4- hydr oxy- Qescrwﬁﬁm el @@M@Wtﬁdw%iﬂséﬂi@ﬁatcé examplgdi Pleter Klamann, "Schmierstoffe

fr Pg?goéydﬁp?ggl‘w @fet Ifl%ﬁhﬁt’e d%b)ﬁ(’ﬁégerm{gz ﬁtW@fﬁﬁEﬁﬂ ,84982), in Schewe-Kobek, "Das
bi s( 4- tert%me§$MKW%( rwféfteq/ ibigrYerjagd Heldelberg, d9F¢handinéUlimanns

bi s(3, 5-di d X
3,5-di-ter tE% MI?H%[% #r& r oxy%@%gﬁmﬂﬁ%ég? gggégbg%esé §Q¥9%ﬁ/a{%rc‘ier%'§y eer'1nzh>? at ed
mal onat es, 18éf). exanpl e di oct adecyl 2, 2-bis(3,5-di-tert-butyl-
hydr oxybenzyl ) mal onat e, di octadecyl
2-(3-tert-butyl -4-hydroxy-5-net hyl benzyl ) mal onat e,
A preferred embodiment of the present invention is therefore the use of components (b) and

(c) or (b), (cy and (d) as stabilizers, especially in-process stabilizers (thermal stabilizers), for -

organic materials, especially thermoplastic polymers, against oxidative, thermal or light-
induced degradation.

The present invention also relates to a stabilizer mixture comprising (i) at least one
compound of the benzofuran-2-one type and (ji) at least one compound from the group of
" the sterically hindered amines.

The present invention likewise relates to a stabilizer mixture comprising (i) at least one
compound of the benzofuran-2-one type, (ii) at least one compound from the group of the
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-67 - didodecyl

mer capt oet hyl -2, 2-bi s(3,5-di -tert-butyl -4-hydroxybenzyl ) mal onat e,
di-[4:(1, 1, 3,3- tetramet hyl butyl)phenyl]

2,2-bis(3,5-di-tert-butyl -4-hydroxybenzyl) nmal onat e. 1.9. Aromatic
hydr oxybenzyl conpounds, for exanple 1,378-tris(3,5-di-tert-butyl-4-
hydr oxybenzyl ) -2, 4, 6-tri net hyl benzene,
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2, 3,5, 6- tetranethyl benzene,
2,4,6-tris(3. iz -4 Qggéy . Ith @ Z A Qi
conpounds, ét?gé.ﬂlg)? éﬁr?%féed %Hi’fg%’l ai‘é’@‘ ig %Prr})é?c apt oé- gi{ gﬂg'rrgfn tth é Fg& l? u%yl‘e?éltgaﬁ'c
hydr oxyani phasphitas @, phospheniteae,

2-octyl nmercapt o-4, 6-bi s(3,5-di-tert-butyl -4-hydroxyanilino)- 1
,3,5-triazine, 2-octlnmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1
3, 5-t r i azPreference is also given to stabilizer mixtures in which the weight ratio of the components

2,4, 6-tris(3, 5 di-teft-hutyl ~4- hydr oxyphenoxy) 1,2 3<L1i azi ne,

135 i o @ oeido oo of : NG REBRERES Y = Caats e
1,3,5-tris(4-tert-butyl-3-hydroxy-2, 6-di methyl benzyl) isocyanurate,

i’ g gt H : %‘f%:er%é 1s%é&ggtg}/vleh45 DMRIOXVRRENYS e t'h%’v;éig‘ﬁttréﬁoaéf' the"

di - t er t - bugormpahenysdiiX(nliiinis! frono po@ny L Plodtaloyor:ok 110D, in-particudanfeom 5: 1 : 0.1
1,3,5-tri s%a di (_:3‘8I ohexyl - 4-hydroxybenzyl) isocyanurate. 1.11.

Benzyl phos Li és, for exanple dinethyl 2,5-di-tert-butyl-4-hydroxybenzyl -
phosphonate, diethyl 3,5-di-tert-butyl-4-hydroxybenzyl phosphonat e,

di octadecyl 3,5-di-tert- butyl-4-hydroxybenzyl phosphonat e, dioctadec

5-ter t - but Y€ ROYR) atas;lt;ergmwgmi sBtpapepRdELAHE et (0)He) el € Eﬁﬁt'érsﬁemé{en% he
nmonoet hyl  gabifify tehyarloﬁrssél arideddvaRtab¥busicolb HeRXVIBE 7y, iOdisdisthfiorPéf the

1.12. Acyl am nophenol s, for exanple 4-hydroxylauranilide,

4- hydr oxy sPreapiginatedrls dydng progessing.

(3,5-di-tert-butyl -4-hydroxyphenyl ) car banat e. 1.13. Esters of
[err]-(3.5-di-tert-butyl-4-hydroxyphenyl %propi onic acid with nono- or
pol yhydr i cOmganimppterials whicknatetst Wﬂr‘mﬁ‘,t e cRmpenents, oblhe Hregent inventionrase

11 2 pr opan B Tanan) BETBRRRed adait IBRNRAT Rl Ralon U P YO

The present invention also relates to a process for stabilizing an organic material against

oxidative, thermal or light-induced degradation, which comprises incorporating in or applying -
to said material at least one each of components (b) and (c) or of components (b}, {c) and

(d).

Preference is given to a process for stabilizing polyolefins that are in long-term contact with
extractive media, where the polyolefins are thick-layer polyolefin mouldings and have a
layer thickness of from 1 to 50 mm, in particular-from 1 to 30 mm, for example from 2 to

10 mm, which comprises incorporating in or applying to said polyolefins at least one each of
components (b) and (c) or of (b), {c) and (d).

Also of particular interest is a process for stabilizing thick-layer polyolefin mouldings that are
in long-term contact with extractive media, wherein the thick-layer polyolefin mouldings are
pipes or geomembranes, which comprises incorporating in or applying to said mouldings at
least one each of components (b) and (c) or of (b), (c) and (d).
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di et hyl ene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)
| socyanurate, N, N -bis(hydroxyethyl)oxal am de, 3-thi aundecanol,

3-t hi apent adecanol , trinethyl hexanediol, trimethyl ol propane,

4- hydr oxymet hyl -1 - phospha- 2, 6, 7-tri oxabi cycl o 2. 2. 2] oct ane.

-68 - 1.14. Esters of -79 -
[err]-(5-tert-butyl-4-hydroxy-3-nethyl phenyl propionic acid with nono- or
pol yhydric al cohols, e.g. with nethanol, ethanol, n-octanol, i-octanol,

oct adecanohae %rrﬁd%éﬁ%ﬂ'ﬁ)% s’gr 13/35% Fd"ﬁt?\%?\gﬁ;drpérﬁ ﬁ%éﬂéé)eﬁnﬁ)r g*(é(lﬁgl!e; in landfill sites

1. 2- pr opanedi openty I et gl yco I et hyl ene

gl ycol , t rarst érelrequiregl tpdave asendeeelife ofiup taBQO0 yedrs.( hydr oxyet hyl )

i socyanurate, N, N -bis(hydroxyethyl)oxal am de, 3-thi aundecanol ,

3-t hi apent adecanol , trinethyl hexanedi ol, trinmethyl ol propane,

4- hydr oxy niExtractivd mekdiasarb afop pariple; liquikergasgolsinarganie] ayorganic matetialsc. Esters
of [err]-(3.5-dicycl ohexyl -4-hydroxyphenyl ) propionic acid with nono- or

pol yhydric al cohols, e.g. with nethanol, ethanol, octanol, octadecanol, 1

, 6- hexanedExdmplés pPgaseoas imbrgdnic materialzere okygen; nitrbgén;oxidesrof ditgenyfeppent y|

pent et vt nerise N TR R R s Bl Frerelgile sl sl 8o
oxal am de, foBekdrhplefided@eor chicririe! Bejrstddadeids,fol exdmplerhydrafilicaeid) hgdrochloric
L bhospha. 2280 FoaRBsemis e, POt Ac prisirooyanic asid et bases, fy example

3|. 5- ﬂi l—terammma!_{ﬁ- hy?Loxylphen%/Ih ac?at I C ?ci dI W t ht m(;no- olr pol yhydri c

al cohols, e.g. w met hanol , et hanol, octanol, octadecanol,

1, 6- hexanedi ol , 1,9-nonanediol, ethylene glycol, 1,27propanediol, neopent yl
glycol, thEgghGibdwt gaRolls Beddinic HhmRlia apd €0, 2kaNes, for ieRaMpletNSthEhe,CWhane,
pentaerythritol, tris(hydroxyethyl) isocyanurate, N N -bis-(hydroxyethyl)-
oxal am de, Propang aybkiane: rarbonamentxide; GaH9B digxide; of PhORIEAG! hexanedi ol ,

L phospha 2. 6. 75 ¢rtpxabi gvel ol 2. 2. 3] oot 117, Ani des of

- - - . 2. ne. 17, Am

e b b Sy ook e b ave e ot iais o e o aquaous sat
N, N -bis(3 st 5 7 Ff X HaTe] : t Wp=X1a lla [N
NN - bi o o datiins; @ biaritb ot MIGRIGSHIRN (B of Bl Sl soHinBh prodlfc
N, N - bi s( 3acid balides; e-gblitapumstetrachlonides thieni chloride, nitrosyl chloride or trimethylsilyt

chloride; alkalis, for example agueous sodium hydroxide (NaOH), aqueous potassium .

hydroxide (KOH), aqueous ammonia solution, aqueous sodium bicarbonate solution or
aqueous sodium carbonate solution. ' '

Examples of liquid organic materials are organic solvents or liquid organic reagents.

Examples of organic solvents are aliphatic hydrocarbons, for example pentane, hexane,
heptane, octane, petroleum spirit, nonane or decane; alcohols, for example methanol,
ethanol, isopropanol, butanol, pentanol, amyl alcohol, cyclohexanol, pentaerythritol,
ethylene glycol, ethylene diglycol, methylceliosolve, poiyethylene glycol or glycerol; ketones,
for example acetone, diethyl ketone, methyl ethyl ketone, diphenyl ketone or
cyclohexanone; ethers, for example diethyl ether, dibutyl ether, tetrahydrofuran or dioxane;
aromatic hydrocarbons, for example benzene, toluene or xylene; heterocyclic solvents, for
example furan,' pyridine, 2,6-lutidine or thiophene; dipolar aprotic solvents, for example
dimethylformamide, diethylacetamide or acetonitrile; or surfactants.



propi onyl ) hydr azi de,
N, N -bis[2-(3-[3,5-di-tert-butyl -4-hydroxyphenyl ] propi onyl oxy) et hyl ] -
oxam de (Naugard[err] XL-1 from Uniroyal). 1.18. Ascorbic acid (vitamn
O 1.19. Aminic antioxidants, for exanple
N, N - di i sopropyl - p- phenyl enedi am ne, N, N80k - sec- butyl - p-phenyl enedi am ne,
N, N - bi s(1, 4-di net hyl - pentyl) - p- phenyl enedi am ne, N, N -bis(1-
et hyl - 3-net hyl - pentyl ) - p- phenyl enedi am ne,
N6SI bi s (NlKP”FthP%ym%%ﬁ%}éb%e%r%%@ﬂ%bgﬁgoﬁ, gﬁrﬁ'z%:giw media are also mixtures and solutions,
N, N - di pheaspeciailp aquagdusmaistiures, eeuldions ordiolutibns, i figit! o2 Yageopk dnorganiedndini ne,
N-i sopropyl-N - phenvl.- p- Pg&ggéhenedi am ne, N-(1, 3-
di net hyl - HBTEFNICTRE -‘%ﬂ%%ﬁl'- d3REY¥S/I enedi ani ne,
N- (1- net hyl - heptyl ) - N - phenyl - p- phenyl enedi am ne,
N-cycl ohexyl - N - phenyl - p- phenyl enedi.am ne,. 4. (p-tol uenesyl fonam do)-.
i pheny | anDhBAIRERY Migra e oke RFoth 8 absctn, ch st IRy EBh D ARe AeraicA industry
di phenyl anppig,Jandfidlsityd.di phenyl am ne, 4-i sopropoxydi phenyl an ne,
N- phenyl - 1- napht hyl am ne, N-(4-tert- octyl phenyl)-1-napht hyl am ne,
N-phenyl - 2- napht hyl am ne, octyl ated di phenyl am ne, for exanple
2, E' , di - It eAFpT@l@f]rEH ér%gwémm ﬂféiprés_éht hﬁbﬁiklms T@egbfg?@hlso tilie use of ahstabillizer
- but yryl am_ nophenol , 4-nonanoyl am nophenol , 4-dodecangyl ani nophenal ,
4- oct adecaRUgVRR FOPRERRINS (RATIAS) Gre Kehx (73 M 4 With REWithout further additves, for
2, 6-di -t er imprabing ks ﬁa&m&@b&xbuaﬁrﬁ%ﬁv&r@hﬁ Ritig-terin SontdEtaith BidaRth mbd|! hane,
4, 4" -di am nodi phenyl net hane, N, N, N , N -tetranethyl -4, 4" -
di am no-di phenyl net hane, 1, 2-di[(2-nethyl - phenyl ) am nol et hane,

- 1,2-di (phe j ) | onar e, 2
L £ ooyl e oA ) 50 519 G o7 sl o rce

1- napht hy| taristabjlizingrand the stabilizetonixture,are ihesaye as those described for the

tert-butyl (f g s'iﬁ&\ts\(kigi' %‘Q@&hi@rﬁ, §%a1. @ M xture of nono- and di al kyl at ed

nonyi di phenyl am nes, ure of nono- and dial kyl at ed
dodecyi di phenyl am nes, a m xture of nono- and di al kyl at ed

tortbut yl Gapgples URACISEMARRS D MSIER @ ol Rt e il oK s are
phenot hi azbyweight.mi xt ure of nono- and dial kylated tert-

butyVtert-octyl - phenot hi azi nes, a m xture of nono- and dial kyl at ed
tert-octyl - phenot hi azi nes, N-allyl phenot hi azi ne,

NN, N, N - Ezamplehie Stabilizing polgaropylénd fitftee pracedbed-dti250%C.2, 6, 6-

t et ramet hyl pi peri di n- 4-yl‘) hexanet hyl enedi am ne,

bis(2, 2,6, 6-tetranet hyl pi peridin-4-yl)
2.0 kg of polypropylene powder (B 10 FB® from Polychim S.A., France), which has a melt
index of 12.0 g/dmin measured in accordance with DIN 53735 at 230°C and 2.16 kg, is
homogenized with 0.05 % of calcium stearate and with the stabilizers indicated in Tables 1

. and 2 for 2 minutes in a high-speed mixer. This mixture is extruded at 60 revolutions per -

minute in an extruder having a barrel diameter of 20 mm and a length of 400 mm, the three
heating zones being set at the following temperatures: 200, 220 and 220°C. The extrudate
is passed through a water bath for cooling and then granulated. These granules are
processed to give a multififament fibre. This is done using a single-screw extruder with a

melt pump and a 37-hole spinning head. The maximum processing témperature is 250°C.

A portion of the unstretched fibre thus obtained is pressed for 6 minutes at 230°C to form a
sheet with a thickness of 2 mm. The meilt index (MFl, melt flow index) of this sheet is
measured in accordance with DIN 53735 at 230°C and 2.16 kg. A large increase in the melt



sebacate, 2, 2,6, 6-tetranethyl pi peridin-4-one and
2,2,6,6-tetramet hyl pi peridin-4-ol. 2. WV-absorbers and light stabilizers
2.1. 2-(2'-Hydroxyphenyl)benzotriazol es, for exanple

2 (2'-hydroxy-5'-nethy|phenyl)- benzotri azol e,

2-(3,5 -di-tert-butyl-2'-hydroxyphenyl )bgnzotri azole, 2-(5 -tert-butyl-2'-
hydroxyphenyl)benzotr|azole

2-(2' - hydroxy-5' (1 1,3, 3- tetranethylbutyl)phenyl) benzotriazole

2-(3,5 dl erg- r fri

5 (3 | ver t IR bnoiss Youeie shUnEHBRRON pha s hodt SRRRAoR, T5¢ 1Bus pre

2- (3' - sec- bompilecin-Tablet t.but yl - 2' - hydroxyphenyl)benzotn azol e,

2-(2' - hydroxy-4'-octoxyphenyl)benzotriazoIe, 2-(3',5 -di-tert-

anyl - 2' - hydr oxyphenyl ) benzotri azol e,

2- (3", 5" - biapother pibmbﬁ of ihedingBbiakbd fiva)thiis Bbtaingd itredtbe with a-lulrianbiLimaicitre,

2- (3 -tert butyl -2' - hydroxy-5'-(2-octyl oxycarbonyl et hyl ) phenyl) - 5-
chl or obenz@ﬁr%bi'bﬂ@d Seilacher, Bobllngen German%and subjected to prehmlnary drawing. This

2-(3" - tert pRiinihary drdwing fealh 8'h REPSARGHEDING A IeB disity & 218 Yotk PIESY! ) -

-70 - nzotrTazol e,

2-(3' -ter t mﬁ?!"‘? that 'a-fipyel stwaryd 90 m(in lenatihbas 8 aveight of 416g! afurtherjopgration, this

chl or obenz ' ; °

(3" “ver B SHEHS ageln staum et 129°G by fator o 4.2 el g appprete. Thi
benzot ri azdgags to a fibre strand having a linear density of 130 g/90 m.

2-(3" -tert-butyl-2'-hydroxy-5"-(2-octyl oxycarbonyl et hyl ) phenyl ) benzotri azol
e, : .
2-(3 -tert Atpﬂr;ydm&‘th[sﬂrb(esteaﬁws lused/ tocprodioce & knitteck tubel The yelloywess indbe (Y1) ben -
zotriazol e, oxy-5'-neth ) triazple
2-(3'-tert o[)ﬁmgé téeoo Wgays&ée%n@{%;m alccdrdance wYtL '%%Ei‘ﬂ)(b 1%5859 L6740, Vailues

i sooct yl oxyeastbdittiel cﬁsdmjdraﬂﬂle highbépvalbes mi‘edlséblal‘aﬂmbfmbeaebles[ Thé flestits, 3-

':)reg(rjﬁ(r:r;st 2?! lagéJ L %n%n{eg_ An ] ?gé Ot1r "I'%ls(1<n|t§ady1:u5)0[1 antg(pLSeé Eihé Elae%%ggé gfr fII’C];I‘Ti'I i% I60pr;])m
butyl -5" - ( &ftrugtah @iox«dea(Nmnaﬂ 40°Cydnd-87 Ytrelitivs siplosphisidieunaidity foraeheuws i h

_ gol %/ g: Py 135 ne & QX col m}g 8T§C %%%gﬂPWP%EéPX iv%;l %mﬁﬁ(posed knitted tube is

2-[2" - hydr @étén%meﬂ[u@éédordiﬁob]wnﬂi A&W}U V875277 .)LoW YI; Yallesdénote little discoloration,
t et ranet hyl but\él zlphenyl ] benzotri azol

2-[2' - hydr &igh- Y2 Yalyes Seyere dispolgralion of tbetsmpl@ The gesults pea sqropiled in Table 1.
di net hyl benzyl ) phenyl ] benzotri azol e.

Another portion of the fibre strand is used to carry out an oven ageing test at 100°C. In this
test, a measurement is made, in days, of the time taken for the fibre strand to tear under the
test conditions. The longer the period before tearing of the fibre strand, the better the
stabilization. The results are compiled in Table 2.

Another portion of the unstretched fibre is pressed for 6 minutes at 230°C to form a thin film
with a thickness of 0.10 mm. This film is subjected to a Xenon test in accordance with

DIN 53387. In this test, the film is exposed in a Xenon 1200 weathering apparatus untit a
carbonyl index of 0.25 is observed in the wavelength range from 1760 to 1680 cm™. The
larger the number, the better the stabilization. The results are compiied in Table 2.



2.2. 2-Hydroxybenzophenones,
4-oct oxy, 4- decyl oxy, 4-dodecyl oxy,
-di net hoxy derivative.
unsubstituted benzoic acids,

- hydr oxy- 4, 4'

phenyl salicyl ate,

but yl benzoyl )resorc
3,5-di-tert-butyl
3,5-di-tert-butyl
4- hydr oxybenzoat e,

oct yl phenyl
I nol ,

2- et hyi -

benzoyl r esor ci nol ,
-4- hydroxybenzoat e,
- 4- hydr oxybenzoat e,

for exanple the 4-hydroxy,
4- benzyl oxy, 4,2

4- et hoxy,

2.3. Esters of substituted or

for exanple 4-tert-butyl
sal i cyl at-e2 di benzoyl resor ci nol ,
2,4-di-tert-butyl phenyl

hexadecy!l
oct adecyl
4,6-di -tert-butyl phenyl

3, 5-

- phenyl

di-tert-butyl -

salicyl ate,
bis(4-tert-

3,5-di-tert- ?Wﬂ¥1 4- hydroxybenzoate 2. 4. Acrylates for exanpl e ethyl
[err]-cyanopq+ ..J qet-—di-pheH-aety-at-g—af—seoety+—a—eyaro—ta+—ftetrr
di phenyl acrylat e thyI ﬁﬁé'bz car bomet Hoxymaﬂaarra e, Yeaftyt MFI after
a-cyano-[er - p- et ®8i nnamaf e §pintitig Y| | NO, exposure | spinning
[err]-cyano ' e e -y g G-a 3o O
met hoxyci nn 05 . 73.0
N-([err]-ca 2-1et h;r/LiJ\Linl Lne 2.9 Nickel.
conpounds, {orqgexanp? Fﬁ@ﬁ@lpoté esjof ?.0% -thjobis[#7(1, 1,13, 3g.7
tetramet hyl putyl)p Gﬁf'/onwn@?the 111 or 1:2 conplex, withlor wtho
addi tional }i g@{ms 05"/a§ompbunq'[‘m11)aﬁe tri ﬁ ano am ne oI 17.7
N-cycl ohexy| d .05 Chinmassk®o44°buf yi di Thi ocaf banat &, nicHel $alts
nmonoal kyl ep ] or epter,
-71 - of §- h!/‘iibr oxyogggffghg;nﬁﬁgdrbgﬁgbtpnzyl Bf?gsph bni ¢ akfd, nijckdP-6
conpl exes o Retoxi 05 % CY FB Zp y—A-methytphenyt—ondecy—ketoxi
ni ckel conpje y of g "‘l" 5652“” 15- hydy oxypyrazolg, witlh gqggnit
addi ti onal |gands of ﬂ%% o 'ndere am hes, for exanple
bis(2,2,6,6 P ' ‘ :
bis(2,2,6,6 t BB b 6 Pﬁﬂg“ $ucci nat e,
bis(1,2 2,6 QDA Binpuin’ea2y- 4-y1 | setf 13 15.6
bi s(1- oct yl pxy- 2, 2, |60.65 Pkirgaiosti@l pi per | di n-4-yl) $ebacate, bid(1,2, 2, 6;
pent anmet hyl pi peri dy ()os%a:bmpoan6(ﬂ)ﬁafe t-butyl-4- 1ydroxybenzy|!mal onat e,
the condensht etgh | 0.05 % Tinuvin®s22% 0.2 16.2
0.05 % Irgafos®38”
0.05 % Compound (1 01)EY
1h” | 0.05 % Chimassorb®944% -0.5 2.4 155
0.05 % Irgafos®12"
0.05 % Compound (1 01)
1 1 0.05 % Chimassorb®944° -0.6 2.4 15.7
0.05 % lIrgafos®38”
0.05 % Compound (101)7
1® 1 0.05 % Chimassorb®119" 0.2 2.5 16.2
0.05 % Irgafos®168%
0.05 % Compound (101)%
1k” | 0.05 % Chimassorb®119" -0.4 1.8 15.5
0.05 % lrgafos®12"”
0.05 % Compound (101)“’
1P 0.05 % Chimassorb®1 19" -0.4 1.4 16.3
0.05 % Irgafos®38’

Footnotes a) to i) are given after Table 9 (Example 5).

,4' -trihydroxy and

of

out



1 - hydroxyet hyl

-2,2,6,6-tetranet hyl
the linear or cyclic condensates of
N, N -bis(2,2,6,6-tetranet hyl

octyl am no- 2, 6-di chloro-1, 3, 5-s-tri azi ne,
tris(2,2,6,6-tetranet hyl

tetrakis(2, 2,6, 6-tetranethyl

,1'-(1, 2-
4- benzoyl

-4-piperidyl) nit834 otri acetat e,

4-

stearyl oxy-2, 2, 6, 6-tetramet hyl pi peri di ne,

bis(1,2, 2,6, 6 pent.rgl

hydr oxy- 3, 5-di -t

Q

-4-piperidyl) 1,2,3,4-butanetetraoate,
et hanedi yl ) bi s(3, 3,5, 5-tetranet hyl pi perazi none),
-2,2,6,6-tetranet hyl pi peri di ne,

t yI p| perldyl) 2-n-butyl -2-(2-

- 4- hydr oxypi peri di ne and succini c acid,

- 4- pi peri dyl ) hexanmet hyl enedi am ne and 4-tert-

y IIMI UII‘QI.T
3-n-octyl-7,7,9, % cork! | 8Zasi Ovgrtadding clantendn4esii pne,
bi s(1- oct yl oxy- 5] ﬁépﬁfﬁr@rl dyI ) i
-octyl oxy-2, 2, 6, 4 yclic
condensat es of
N, N -bis-(2,2,6, g-tetranp 2
4- mor phol i no- 2, 64 dipthl of 8 . e congdensatle ofi580
2-chl oro-4, 6- dl(J-n buty
t et rarret hyl pi peri dyliym 1, BO.’BSt%lQDmpwnelrﬁtDﬂ‘yZ- bi s( 3 fam no&proq)éygm np) et hane,
t he condensate off 2-chlo oos%mlmﬁs’borb"BM{Icm no-
, 2, 2, 6, 6- pent anetthyl gy pef o®s!% Compoubd (10 e and 1 , 2-fi s-
(3-am nopropyl am no)1 t)ha 19,05&;,%‘;2"503;(0“3&@“ -7, 7129 O- tlet ra?ﬁé?hyl 1, 3, 8-
triazaspiro[4.5] qgecane- 2 §gd’g
-(2,2,6,6-tetramgt hyle4- )b%r%% 93 | ng- 2, iong, 3~dggecy| -1
-(1, 2, 2, 6, 6- pent gnet W lg,,rol i dijne-2,5-dione, -a m xtyre of
4- hexadecyl oxy- q@%ﬁ%@%ﬁ%@ﬁ%b
condensate of N, - ompound (101)
bi s(2, 2, 6, 6-t et r gmetyl - ﬂ%ﬂ%@rﬁ'ﬂﬁ)’!ﬂ&s%xamt Hyl end® ani gt arl§90
4- cycl ohexyl ani nd- 2, 6-_d| 00636 drgafe’ 2™ r i a2| e, the condensate of
1, 2- bi s( 3-am nopf opyl am 10)06t%&)mpmdd21@11) trichloro-1, 3,5-triazfne and
al so 4-butyl ani nq- 21876, polosts amrivintézacher i dilne (GQAS Regl Na560
[136504-96-6]); N(2,2,6 @ﬁse}oq,@aﬁ;skgd-) 4 p| pqu dyl ) - n-dodecyl succi hi mi de,
N-(1, 2, 2,6, 6- peftamethy 02651]’}8 T dE; '
2-undecyl -7,7,9, E-tqhmam %é%ga a 4- spi rp[ 4.49kgecape, the
reaction product {of 7,7, ape cydl oundecyl - 1}
oxa- 3, 8- di aza- 4- gxospir Ed_% Hlorohydrin,
1,1-bis(1,2,2, 6,4 penyam =P+9§5| % Azompound (101)
pi peri dyl oxycar bc nyl - 2- Q%W@‘#‘@Fﬁ/’ﬁ)‘éf hdne, 14 1260
- bi sformyl - N|N - bi s( p0®5e% drgafos®3s”
t et ramet hyl - 4- pi feri dy I) boss@dmpounddien’nd, the di estler of
4- et hoxymet hyl ejendljfdni £0.05 % Chimassorb®119" 13 1830
-72 - acid with 1,2, 2 b0D5P% f@,?fedol-4 hyqroxyplperldf ne,
pol y[ net hyl pr opyl{=3=0OXy~ *0(0§°/ hal({ y| Z-prperigyt)isitoxpne, the
reaction product jof ypml e ﬁg? Ig%'s r copojgymer nd1 0
2,2,6,6-tetramet hyl - 4 an 8%“??”1 I 91e2hp 12, 6, 6- pent 4f3 4-
am nopi peri di ne.
0.05 % Compound (101 )°r
1”1 0.05 % Chimassorb®119" 13 1760
0.05 % Irgafos®3s’

Footnotes a) to i) are given after Table 9 (Example 5).



2.7. Oxal di am des, for exanple 4,4'-dioctyl oxyoxanilide,

2,2'-di ethoxy-oxanilide, 2,2'-dioctyloxy-55"-di-tert-butoxanilide, -

2,2' -di dodecyl oxy-5,5"-di -tert-butyl oxanilide, 2- ethoxy-2'-ethyloxanilide,
N, N - bi s( 3-di net hyl am nopropyl ) oxal am de, 2-ethoxy-5-tert-butyl -

ethyloxanilide and its mxture with -84 -
2-ethoxy-2'-ethyl-5,4"-di-tert-butoxanilide and m xtures of o- and
p- met hoxy and of o- and p-ethoxy-di substituted oxanilides. 2. 8.

2- (2-Hydro hepvl)sl .. 3. 5-triazines. for o
exanpl e. 2, £X8TPE (SEJWW%&%}YEPB@?R}? B‘?Jﬁ%ﬂ&%ﬁ?ﬁ‘?d 3 390:Cy 1 azi ne,
2- (2- hydroxy-4-octyl oxyphenyl) -4, 6-bi s(2, 4-di met hyl phenyl)-1, 3, 5-tri azi ne,

2- (2, 4-di hydr oxyphenyl )-4, 6-bi s 4-di net hyl phenyl 1,3,5-triazine,
2 bi s(2- 1 yﬂjlf 3 ojyp¥03ylene powde(r (B10FB IIFi:romyP<|[>)chh|r¥1 g A, France), which has a melt

2,

pr opyl oxyp g;%‘{? .

2- (2- hydr oxy- -oc xyp eny gélﬂw%(% ‘;){"tﬁ?%l/ll(l 3%@%23P gugd?rrgéglkﬂ,és

2-(2- hydr Ohﬁmégdmdéd:withmmmw talciivbstbarate?antt with the stabilizers indicated in Tables 3
dlrrethylphenx ),-1,3,.5-trjaz ﬁ . - . .

2-(2- hydr o)< # p;g M‘F%Wfp#‘l‘@ >ﬁ)?ec:hrrw@(elgi'g'tu?m)g(’ture is extruded at 60 revolutions per

di met hyl ph?{ﬁmbtb 1rlal$ eﬁtnide'r ﬁéwﬁga barrel diameter of 20 mm and a Iength of 400 mm, the three

2-[ 2- hydroxy - (2- hydr oxy- 3- but yl oxypr op ony2 henaIZL .
bi s( 2, 4- di glmg %gp@ﬁygymgfegagmp,fq)lgw%te peratures: 20 0 and 220°C. The extrudate

2- hgaﬁ lh]ydzlogé’ bélh;s%g tﬂz&sggwa %Na?ﬁr%gwnfo'?w& r\gwﬁ?pﬁ gzgliarr]lglated These granules are
Fz) [ 4y( dode@W‘?@ﬁWd toj g%q;@\, myilgﬂi) ent fiZ)re Thls is done using a single-screw extruder with a

Y3 O%YPr o hars e BRI Sving hadh THo e iPriodshg hberdiue i docP671 ne
h (2- hydr oxy- 3- dodecyl oxy- propoxy)phenyl] 4, 6- bi s(2, 4-di net hyl phenyl ) - 1 3,5
-t

. E 'Zaﬁ;greoxégcﬁom{?%’tﬂ)é( )%%tr nyﬁ%r@ﬂdﬁlﬁ ? & ;ﬁe%e?r??m I'nlri'utgs & 330816 ffim a
2,4,6-tri spnemmwoknessmWThemmdqx MapmnwlpmrMHX} oflthts sheetisi azi ne,
g Eg Eggr g)fry %ﬁ@ﬁl |)a aécéréaﬁ@t\piWﬁW§%5> at§33k5 QX&I 211*63k Atléljgg%r'lé?gase in the melt

[ 3-(2-et hy||ﬂu%x3den&atee>s¢\)er3-chaﬁhrdvgﬂﬂaﬁpu land Yy ooy ktabifiz&tionl. The rebults Bt hyl phen
yl)-1,3, 5- tr| . Metal deactivators, for exanple,
N, N - di pheff§ E%F’ Qﬁﬁa&@ ‘N-salicylal-N -salicyloyl hydrazine,
NN - bi s(salicyl oyl)hydrazine, N, N -bis(3,5-di -tert butyI 4- hydr oxyphenyl -

propi onyl ) hydrazine, 3-salic | ami no-1, 2, 4-tri o
bi s( benzy| Meﬂ@; Bedioy |ofm oy eirahad RowythHS pbta@ed.ussts@awmtmlumqayaamms P

NN b S( saPEEy T Y eh ﬁ?%éé‘z"r SRRkl 30 BEkepfl ) By drawing, This

di hydr azi d@rellmlnary drawmg leads to a fibre strand having a linear dens1ty of 416 g/90 m.-Tigs -
méans that a fibre strand 90 m in length has a weight of 416 g. In a further operation, this
fibre strand is again drawn at 120°C by a factor of 3.2 using a drawing apparatus. This
leads to a fibre strand having a linear density of 130 g/90 m.

A portion of this fibre strand is used to produce a knitted tube. The yellowness index ( Yl,)
of this knitted tube is determined in accordance with ASTM D 1925-77. Low Yl values
denote little discoloration, high Yl values severe discoloration of the samples. The results
are compiled in Table 3. This knitted tube is exposed in the presence of from 4 to 6 ppm
nitrogen dioxide (NO) at 40°C and 87 % relative atmospheric humidity for 48 hours in
accordance with AATCC 164. The yellowness index (Yl,) of this exposed knitted tube is
determined in accordance with ASTM D 1925-77. Low Yl values denote little discoloration,
high Yl values severe discoloration of the samples. The results are compiled in Table 3.



4. Phosphi tes and phosphonites, for exanple triphenyl phosphite, diphenyl
al kyl phosphites, phenyl dialkyl phosphites, tris(nonyl phenyl) phosphite,
trilauryl phosphite, trioctadecyl phosphite, distearyl pentaerythritol

di phosphite, tris(2,4-di-tert-butyl phenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tggt-butyl phenyl)pentaerythritol
di phosphite, bis(2,6-di-tert-butyl-4-nethyl phenyl)pentaerythritol

di phosphite, bisisodecyl oxypenta- erythritol diphosphite,
bis(2,4-di-tert-butyl-6-nmethyl phenyl ntaerythritol diphosphite. . \
bi (2. 4. 6. PRboTRRTIaN Rng Ao ARSI WSOy St on YR Sadiv et o4 LH0eG yths
sor bi tol tekh)aqhcdyutementds maldb Sihaffs,bf thetirhe Bakel fOMRS Yible dtrahd-tb tet @RNGIARE
di phosphonite, 6-isoactyl oxy-2,4,8,10-tetra- te{t-?utyl-l ZFFdibenép[d,g]-l
, 3, 2- di oxalsRbeqndisions:, The longrythe perodsbafpre tearing eidhe ligrg sirandythe better the

met hyl - di baBgifidliof] THe resditslaRRRIPISE i Table 4. _
bis(2,4-di-tert-butyl-6-nmethyl phenyl) nethyl phosphite,
bis(2,4-di-tert-butyl -6-methyl phenyl) ethyl phosphite,

2,2",2"-ni hke i [ i ; ° in §
(5.5 5,5 PAYPELREIG fihgLbgheengd fe i preseet o0 ipe LGy o orm a i
2- et hyl hexwith aghigkness 5f 0118tme. This film j5 supjected to a Xenon test in accordance with

, 1' - bi ph i ; ;
v oL BNy 7. 19 RSO o a5 200 i RS i
N, N- di oct yearbombindexiof A5 isiobseatvedinrthe Wadelongth aangesfrom 1760 to 1680 cm™. The

N, N i oct aiiaey Hig MRy R Rr i B8R W Rl B8 SpAPIRE D peble 4

N- hept adecyl - N- oct adecyl hydr oxyl ami ne, NN- di al kyl hydr oxyl am ne from

hydr ogenated tallow fatty am nes. 6. Nitrones, for exanple N benzyl

al pha- phenyl nitrone, N-ethyl alpha-nethyl nitrone, N octyl al pha-heptyl
nitrone, N |auryl al pha-undecyl nitrone, N-tetradecyl al pha-tridecyl
nitrone, N hexadecyl al pha-pentadecyl nitrone, N-octadecyl al pha-heptadecyl
nitrone, N hexadecyl al pha-heptadecyl nitrone, N-octadecyl al pha-pentadecyl
nitrone, N heptadecyl al pha- heptadecyl nitrone, N octadecyl

al pha- hexadecyl -nitrone, and nitrones derived from NN-di al kyl hydr oxyl am nes
prepared from hydrogenated tallow fatty am nes. 7. Thiosynergists, for
exanpl e dilauryl thiodiproprionate or distearyl thiodipropionate. 8.

Per oxi de scavengers, for exanple esters of [err]-thiodipropionic acid, for
exanple the lauryl, stearyl, nmyristyl or tridecyl esters,

mer capt obenzi ni dazol e, the zinc salt of



-74 -° 2-mercapt obenzi m dazol e, zinc dibutyldithiocarbamate, dioctadecyl
disul fide, pentaerythritol tetrakis([err]-dodecyl nmercapto)propionate. 9.

Pol yam de stabilizers, for exanple copper salts in conbination wth iodides
and/ or phosphorus compounds and salts of dival ent manganese. 10. Basic
co-stabilizers, for exanple nelam ne, polged nyl pyrrolidone, dicyandi am de,
triallyl cyanurate, urea derivatives, hydrazi ne derivatives, am nes,

pol yam des, pol yurethanes, alkali netal salts and al kaline earth netal
salts of higher fatty acids, for exanple calciumstearate, zinc stearate,
nmagnesi um behenate, negnesium stearate, sodiumricinol eate, potassium
palmtate, aﬂﬂungny pyrocat echol ate or zinc pyrocatecholate 11.

Nuc' eati ng M for nv:\nrhla LDJ\L .
phvamt es,

oxi des such s ti t n| um di e or nmagngsi Umgtgrde |
or sul fates "’}mrd?eferabl ﬁa*af?&{ﬁ ne eart hspRhmbs: |OND3@KkEosLRET
dLich-as

as nono- orjjeolycadh aRd—theis cairc
4-tert-butyl bepoi aC|d ad-L-p-L-C acid, diphegy acdtic a-pgd

succi nat e sadi urh h¢=n7n;1('[2(¢)3 amzunnlén‘z ric conpound
copol ymer s [ i op@mern] 9100 %1Gompoyndig1 rei pfoor ci ng agepgs, e I
cal ci um car bo%gfe 4.050:%: Beyvin628% fi biles, ?ngss jeads, ‘ﬂtéal C, kaoléia'rr?p %
mca, bari bf atenom%ad:ommndmsuanﬁ ydro lgdes, |car bo 4bI ack E@h e,
wood flour pnd% 1 oy 105080 % Chimassorb®aaiqfler] nat E‘r al prfoduct and >yng3
fibres. 18, O,her ;s %l(g@,ﬁpoﬁrguw nrl e plasticijzers, TUBrT chnt S,
emul si fiersj pﬁ mertcﬁ@sd Qg,l“ﬁﬁlsg&h?ﬁ fi ves%3cat allyst s, Hlevel | ng31 9

ST SN e égﬂrf’p AN ST R
concentratijpns eof firoxt O, ?‘6"%&89/ ba< ed on'7t he jveral " wei ght OP4f3he
or gani c mat Lal t HWQ{%@%A fillers a reinforci ny agents

(item12 inl the,liqt3075 %rCem @gﬂde("%) cal ci um cqrbonat e,
2™ 10.050 % Tinuvin®622" 1.1 4.8 32.9

0.075 % lrgafos®12"
0.075 % Compound (1 01)Jr
0.050 % Tinuvin®622? 1.4 4.1 29.6
0.075 % lrgafos®38"
0.075 % Compound (101)7
2h” | 0.050 % Chimassorb®944° 15 6.6 38.5
0.075 % Irgafos®168? -
0.075 % Compound (1 01)
2i” | 0.050 % Chimassorb®944® 1.4 4.9 32.1
0.075 % Irgafos®12" ' :
0.075 % Compound (101)5y
2P 0.050 % Chimassorb®944® 1.7 4.4 31.6
0.075 % Irgafos®38”
0.075 % Compound (101)7
2k” | 0.050 % Chimassorb®19" 1.4 46 33.9
0.075 % lrgafos®168?
0.075 % Compound (101)“*
2 0.050 % Chimassorb®119" 1.3 4.8 29.5
0.075 % Irgafos®12"”
0.075 % Compound (101)5’ '
0.050 % Chimassorb®119” 0.9 ' 49 28.5
0.075 % Irgafos®38”

€S

2g?

om?”

Footnotes a) to i) are given after Table 9 (Example 5).



mca or kaolin, are added to the polyolefins in concentrations, for
exanple, of fromO0.01 to 40 % based on the overall weight of the

pol yolefins to be stabilized. The fillers and reinforcing agents (item 12
in the list), for exanple netal hydroxi des, especially alum nium hydroxide
or magnesi um hydroxi de, are added to the-gplyolefins in

-75 - concentrations, for exanple, of from0.01 to 60 % based on the
overall weight of the polyolefins to be stabilized. Car bon bl ack as
filler is added to the polyolefins in concentrations, judiciously, of from
0.01 to 5 % based on the overall weight of the polyolefins to be
stabilized. d aslsra’bieirg_ers as reinforcing agents are added to the

pol yol ef i ns i n cQqReRHtFators—tai-ci-oust-y—e{—Fem-0—0i4+e—20~3—Rased on
the overall weight_of the polyolegfins to be syabvdn ddih Kondriheest Qr ef erred
conposi tions contrE’@Q’Ht'?l addi t i PRFES mponen] s ( yg)og(q) finaurser

additives as wel |p—especially alkaline carth |
acids, for exanplle gghci im stearate— As a cnventf onal [st alighi zer
conbi nation for frocessifhg polyneric arganic fmterials for exanpl g

pol yol efins, to florggeor 05196 % iGapasind {10192, [t he agbi ngti ogagd a |phenolic
anti oxi dant with [a_secondl @050k Ghimassont®984Sedl on an orggni ¢ _phospHite or
phosphoni te is rdcopuynd$d.100epSvmprand{10)8 parti gyl ar Jubs $6ae gnd
process, however, p ¢ loyoBoet iChimasss™ 09% #re fg?ced tto o&% te
processes-in the [N gh-TelpYI7ARTHCOMPHENATIGROVE about Z80[[erT]C By virtue
of the incorporat]i omp®f &qr L o Qgs%%qggdgst biliggr myturezgy cgnponents
(b) and (c) or (H), (c) B%?g ) Irg S{ggos spegially suitdble for _
hi gh-tenperature 0.075 % Compound (101)"
2 ] 0.050 % Chimassorb®944% 39 1230
0.075 % Irgafos®38"

0.075 % Compound (101)°
2k | 0.050 % Chimassorb®119" 37 1650
0.075 % Irgafos®168%
0.075 % Compound (101)*
0.050 % Chimassorb®119" 37 1720
0.075 % Irgafos®38"

fatty

2m®

Footnotes a) to i) are given after Table 9 (Example 5).
Example 3: Stabilizing polypropylene fibres processed at 300°C.

2.0 kg of polypropylene powder (Moplen® FL F 20 from Himont, Italy), which has a meit
index of 10.4 g/dmin measured in accordarice with DIN 53735 at 230°C under 2.16 kg, is.
homogenized with 0.05 % of calcium stearate, 0.03 % of DHT 4 A® (Kyowa Chemical
Industry Co. Ltd., [Mgs sAlo(OH)13CO3 » 3.5 H,0]) and with the stabilizers indicated in
Tables 5 and 6 for 2 minutes in a high-speed mixer. This mixture is extruded at

60 revolutions per minute in an extruder having a barrel diameter of 20 mm and a length of
400 mm, the three heating zones being set at the following temperatures: 200, 220 and
220°C. The extrudate is passed through a water bath for cooling and then granulated.
These granules are processed to give a multifilament fibre. This is done using a single-
screw extruder with a melt pump and a 37-hole spinning head. The maximum processing
temperature is 300°C.



applications, in particular in the tenperature range above 300[err]C,

I ndustrial materials and noul di ngs, based for instance on high-density

pol yet hyl ene, for exanple pipes and their technical variants (fittings),

can be produced at a greater rate and with fewer rejects. Another advantage
of this stabilizer mxture is that it camgge enployed in very small

anounts. This |eads to a reduction in the overall concentration of
antioxidant relative to conventional stabilizer m xtures. Thus the use of a

| f b i -0
()] Sl o Paiten e Bia Ghetictihert b, s obtbinstiR Aidsaed Bir ommatesil 230 RIIORE B
athirdi ne(:jﬂ&élt %wh %fthmnehsfsaﬁ mmwh@{neéﬁr?nafx (MPKLhélptse indby) cg;lgé els@etﬁsr anb
econoni ¢ advant a e | NCOorpora

(o "and ( apeasiad i eaoEnga D IRLA7BE a8 S0 s q%agksféf%sﬁ ot in begael .
mterial | fagRbndids Sblerdndif AYGrBHIPA thhebose@amh B! Ffe feSulf adu | NG

shaping or e y applying the ved or "di sperse I'tzer m xture
to compiled in Tables 5 and 6. -76 - t he

polyneric organic material, with or wi thout subsequent evaporation of the
solvent. The stabilizer m xture of conponents (b) and (c) or (b), (c) and
(d) with oAnmmemnmori of tha enstretdhed fitre thuscobtaihedistimatetiivith aﬂum'lbantf(bimamf’Pa

mast er bat ch, | gnt ai ns_ t hese conpon nt once tratl oL, .
exanp] e. - oo S GrcSalgoher. Bbinaes; GRmarbau subleded fEmelminay dRuing, s
st abi | i zedpreliminagy alaWing lod@s toa fibre'strafd hﬁﬁﬁyanmaaﬁde(nbﬁy amhe(gléo & Thi®) . (c)
and (d), wth or w thout further additives, can al g‘ﬂ'ﬂ]d before or

during pol 1820s hat a fikrestrand 4 miip lengtiniag %WPW&t of 4% '%P er oppratipR.thise of
conponent Sflﬁra)strﬁﬁd isl &daiPlrawi at 1203C Bpd fééﬁw of4.2 Osifg a‘@ré\biﬁy Tapbwéiﬁse‘Thls

additives, can be incorporated in pure formor encapsul ated I n waxes, oils

or pol ynergaggian fibie %QM’“E}% lg\eaaqien%pf 130 g§0pa. H’t‘%’dﬁ"? isirand is useddo
stabi | izer ?ﬂ&lg%élé Knitbd ST TRE Yefovirdss Rtfbx (671,) OF thidRnittddtib@ ddtermindd inh OF

wi t hout fu
-accordance with ASTM D 1925-77. Low Yl values denote little discoloration, high Yl values

severe discoloration of the samples. The results are compiled in Tables 5 and 6. This
knitted tube is exposed in the presence of from 4 to 6 ppm nitrogen dioxide (NO,) at 40°C
and 87 % relative atmosphetic humidity for 48 hours in accordance with AATCC 164. The -

- yellowness index (Yl,) of this exposed knitted tube is determined in accordance with ASTM
D 1925-77. Low Y, values denote little discoloration, high Yl, values severe discoloration of
the samples. The resulis are compiled in Tables 5 and 6.

Table 5:

Example Stabilizers ;la;narl\fit:g; NOZI;:;:)esrure r\snplo::\:lfrtz;
3a® —_— 1.8 3.2 118.0
it | e |
# |om g | 00 | w2 |

Footnotes a) to m) are given after Table 9 (Exampie 5).



additives, can also be sprayed onto the polyner that is to be stabilized.

It is able to dilute other additives (for exanple the conventi onal

addi tives indicated above) or their nelts so that they too can be sprayed
together with these additives onto the polyner that is to be stabilized.
Addi tion by spraying on during the deact-i8gati on of the polynerization
catalysts is particularly advantageous, it being possible to carry out
sprayi ng using, for exanple, the steamused for deactivation. In the case
of spherically polynerized polyolefins it may, for exanple, be advantageous
to apply the stabilizer m xture of conponents (b) and (c) or (b), (c) and
(d), with orlybﬁ out other additives, by spraying. The material s
stabilized =S ' '

exanpl e as
bi nders for

A S lqu nw-nLau_ncl PV N
LA IU]\/U LI~ Y

ffi b | di f i t
EGQH‘PW | mratle I%{"EF éé§ggg| a: 3 ggn%ggl c
Rt St

onsyYl, agtepr of|i ME$ aftsr
palOR gposAFd €S spifing

putties. ed
in a wde v forms, -especial ly fs t h{ ek-1 ayer pdggyol efijn 1qg di hgs
whi ch are i lactive nedba . such as #or exanble,

i pes for ||qué r0.38 e Somppund (102) br ¢s | nmenbf anes,g g apes, ileb or
Panke. quaé® ogo % cmmassorb(’ns” > %8 2.4 0 pﬁg'fg
preferred thi cé ] ayled.10 6 Compbimd (103)'di hgs @i ayer ghickngss, f frpbm1
to 50 mm ifp ftlcmao%cnmaksbm%{g”mn f or™exanple fron2 to {10 As
al ready nen |onebg [ 616005 Gamipoun@ifa)y@l § To0 be profected are prieferably
organi c, espe- 3¢ al .26 Y0 Ehphdssorb®Pi9Pey s. 142t hi s{conteékd, th rnﬁﬂ)isast c
mat eri al s aFe—prot ted—wrttrpartiToe o advartage A et o stoutt-be
drawn above all in this context to the outstanding activity

Footnotes a) to m) are given after Table 9 (Example 5).

Example 4: Stabilizing polypropylene fibres processed at 290°C.

2.0 kg of polypropylene powder (Moplen® FL F 20 from Himont, ltaly), which has a melt
index of 10.4 g/dmin measured in accordance with DIN 53735 at 230°C under 2.16 kg, is
homogenized with 0.05 % of calcium stearate and with the stabilizers indicated in Tables 7
and 8 for 2 minutes in a high-speed mixer. This mixture is extruded at 60 revolutions per
minute in an extruder having a barrel diameter.of 20 mm and a length of 400 mm, the three
heating zones being set at the following temperatures: 200, 220 and 220°C. The extrudate
is passed through a water bath for cooling and then.granulated. These granules are
processed to give a multifilament fibre. This is done using a single-screw extruder with a
melt pump and a 37-hole spinning head. The maximum processing temperature is 290°C.

A portion of the unstretched fibre thus obtained is pressed for 6 minutes at 230°C to form a
sheet with a thickness of 2 mm. The melt index (MFI, melt flow index) of this shest is
measured in accordance with DIN 53735 at 230°C and 2.16 kg. A large increase in the meit

index denotes severe chain degradation and thus poor stabilization. The results are
compiled in Tables 7 and 8.

Another portion of the unstretched fibre thus obtained is treated with a lubricant (Lirhanol"P

25, Schill und Seilacher, Béblingen, Germany) and subjected to preliminary drawing. This



of thé novel stabilizer m xture of conponents (b) and (c) or (b), (c) and
(d) as in-process stabilizers (heat stabilizers). For this purpose they are
advant ageously added to the polymer prior to or during its processing.
However, other polymers too (for exanple elastoners) or |lubricants or
hydraulic fluids can be stabilized agai nggdegradati on, for exanple

| i ght-induced or thernpoxidative degradation. Elastoners can be taken from
the above listing of possible organic materials. The | ubricants and

hydraullc fluids in estion are based,, fqr e l e, on mner oils or

St ot | ¢ BPIENGrY SRviGIealS 4 fhub Siand hadng Bineansane el B0 mo s, e
skilled wombgrhs thatla ik slRmardom léﬁgﬂhﬁasr@#vaigﬁﬂéf 41804 '™ 6 3rtdr opbation ahisf or
exanple in Dieter Klamann, "Schm erstoffe und verwandfe Produkte" éVerI ag

Cheni e, Welibiastrand isagajn diawngt 20 Ry pdactor gik2 usingya drawipg 2pPaiatys: Jhiger | ag,

Hei del ber glea&s%'ﬂa fu%%tﬂaﬁd ‘helihganinea opast glgdeﬁ 'F|ﬁ§ﬂ§l'b%ﬁ'aﬁdl isReaie”
Vol . 13, pages 85-94 (Verla A preferred

Wi
embodi ment Preduee kwﬂe@éme 'Cllhwﬁl!qmwss g\'d?enzl glﬂef thig knittektube is deferminedhins (b)
and (c) Ora&?} ance .tﬂwsml 55@12? It RueSadRdd ﬁ’thélﬁlsb&bFHtiﬁﬁelﬁéh Yi; values

stabilizers erma stabl or organic materials, especially
t her mopl assevergdisgoleragion a@fae mgmpig& The ressits aresovepiledrin Tabjes 7 and®ud big

d d
conpr 1 o 'ng“l‘tf?d (8 IEEERER il RERo el RO £lo B Sl Floe (G B 4y e
(ii) at | esrxd 80 fkeretative @tmasrhedmhummidityfongs ldurs ineaccpadance with ARTICH2 184 The -

' |
Gocs not - PPl RoR ol BRloebl Snipd e el Bl SRR
present i NRA9REG. Lo\kéﬁlu \taduesaiemb@htlle)dlac@omhom,lIﬁghlemam_ags eeweqdlscelpmglo(l of
A east og sefbled THA fedts B cOTAINTABRE FUR dYPe, (1) at Teast one

conpound f gr ou
-78 -
Table 7:
Example Stabilizers Y1, after Yl after | MFI after
spinning NO, exposure | spinning

4a% —_ 1.7 2.8 123.0
b) 0.050 % Compound (1 05)'7j )

4b 0.300 % cmmassorb°944°’ 6.8 s 489
b) 0.050 % Compound (106)

4”1 0.300 % Chimassorb®344° 4.8 8.9 501
» | 0.015 % Compound (102)Y

49" 1 0.300 % Chimassorb®344” 8.7 8.2 517
w | 0.050 % Compound (102)”

de 0.300 % Chimassorb®944% 52 8.9 44.2
y | 0.100 % Compound (102)"

4p 0.300 % Chimassorb®944° 5.9 105 38.8
b | 0.050 % Compound (107)”

49 0.300 % Chimassorb®944® 4.9 9.9 458
., | 0015 % Compound (102)"’

4h” | 0.300 % Chimassorb®944° 45 7.2 51.3

10.085 % Irgafos®168%

] 0.050 % Compound (102)"

4 0.300 % Chimassorb®944° 5.7 8.7 45.8

0.050 % lrgafos®168”

Footnotes a) to p) are given after Table 9 (Example 5).



cally hindered anmines, and (iii) at |least one conpound selected fromthe
group consisting of the organic phosphites or phosphonites; and with the .-
provi so that the organic phosphite or phosphonite conmpound does not
additionally contain a sterically hindered am ne radical. Preference is
al so given to stabilizer m xtures in whi-@ 4he weight ratio of the
conponents (i): (ii) is from1100: 1 to 0.01: 100, in particular fromb5: 1
to 0.01: 10. Preference is |likewi se given to stabilizer mxtures in which
the weight ratio of the conponents (i) (ii): (iii) is from100: 1: 0.01 to
0.01: 1: 100pablgsparticular fromb5: 1: 0 1 to O. 01 :1:10. The novel
stabilizer Imxture$ of conponents (Db) ) or c).and ({d turfe
excel l ent Jt@pimpiéy to hyBbitsrs and a va a?p{@b colglataﬂﬁéha |M{laﬁ .
little disdolorati §n of the orga- nic mit ePPANEIJu]i NP2 BXRASHER;; n@pmmng
Organi ¢ matjerT aLs Which are staprl1zed Wih the cofponents of tjhe resen
i nvention dre48a ted &§ai ns{ 1ight1i nduded 119.0

degr adat i o §0 refates {0 a process

or
st abi | i zi ng oxi -3dative, thdal or] 438

—+

| ght-l nduq ) es—+1cot SA% &t 1) ot appi yl et O
said materi ] nent8.0( b) &nd (§.6or of| codpdner]ts
(b), (c) a Upll o IR di'¥enlio o proce$s—for stabilizing

pol yol ef i ng t hg ar@mﬁ%&f{jnﬂ%#“ﬁﬁ( a¢t wigls extfacti vggmedi 4, e tlhe

pol yol ef i ns ,a:uel t hi @@qoa%&hmwmém ul di ?as afd havi a Laverw?ﬁisgkr ess
of from1 tlo g%bmn 0.050FArGanpdund (102h 1 to EQ mm |f or e,xgrrpl e % td 10
nm whi ch donpr | sed 0.3000%Ghimassoabt1n9dbr Jappl Ying t¢ sai d ‘pol yol Bfl ns at
| east one dach gf ¢@NMDY % TCumpouna)(1e2)d (c) or of (B), and (|d) qo
of particulfar ﬁ"ﬂter@egoa%@,,@%wﬁgqﬁbr st abfM3i zi n th| c 8 ayer pomrﬁ effi n
nmoul di ngs twq Wt extragtive media, whererm tfhe
t hi ck-1 ayer| pdoyol Gfdébo Qgscbr ﬁgpl [?es o8.0geompnbr and8, whijch 488prilses

incorporati ' "“1% m"“ )k, Ht-Rrgs—at—fleast—ore—eac
conponent s (b)4pa,nd (8 OO%Qﬁ‘h orb Q‘% nd (dé-.9 6.8 46.0

0.085 % Irgafos®168%

" 0.050 % Compound (1 ()2)IT
49" | 0.300 % Chimassorb®119” 3.1 7.7 44.9
0.050 % Irgafos®168°

Footnotes a) to p) are given after Table 9 (Example 5).
Example 5: Stabilizing polypropylene fibres processed at 270°C.

2.0 kg of polypropylene powder (Profax® 6301 from Himont, Canada), which has a melt
index of 10.4 g/dmin measured in accordance with DIN 53735 at 230°C under 2.16 kg, is
homogenized with 0.05 % of calcium stearate, 0.03 % of DHT 4A° (Kyowa Chemical
Industry Co. Ltd., [Mga sAl(OH)1sCO; 3.5 Hy0)) and with the stabilizers indicated in

Table 9 for 2 minutes in a high-speed mixer. This mixture is extruded at 60 revolutions per
minute in an extruder having a barrel diameter of 20 mm and a length of 400 mm, the three
heating zones being set at the following temperatures: 200, 220 and 220°C. The extrudate
is passed through a water bath for cooling and then granulated. These granules are
processed to give a multifilament fibre. This is done using a single-screw extruder with a
melt pump and a 37-hole spinning head. The maximum processing temperature is 270°C.



-79 -7 The term geonenbranes refers to filns which are enpl oyed, for

exanple, in landfill sites and are required to have a service life of upto
300 years. Extractive nedia are, for exanple, liquid or gaseous inorganic
or organic materials. Exanpl es of gaseous inorganic materials are oxygen,;

nitrogen; oxides of nitrogen; for exanplegNO | aughing gas or NO2; oxides
of sul fur, for exanple sul fur dioxide; halogens, for exanple fluorine or
chlorine; Bronstedt acids, for exanple hydrofluoric aci d, hydrochloric

acid, hydr bromc r oj odi r hydroc aci d e for
exanmpl e” a f?@%ﬁﬂ &egff%é%t@% gad |pée§ﬁ§ W@%gseatgfogﬁiq f?&'n
for exanpl Qwé&mﬁ%ethlcﬁﬁék”sﬁﬁ 2 RO TAS méhtrmM MR, memﬂm inderebthideheetds bon

di oxi de; or phosgene. Examl es of

uid 1. norgani erials are ter
chl ori nat eﬂ’eéﬁlr"ﬁ |'m§°m%1ced¥'thﬂm§5}élz?oos%? ?dﬁignm?fgémse ia e melk
chlori de Smdai WBRotbD 56V chbin + éH!aﬁ hﬁ,s%bﬁf%eméaﬂahom@ﬁesuﬁm Cide

hal i des, e.g. trtantumtetrach I onyl ri nitrosy

or trinet thDllgdlndhbl@rQ de; al kaI | s, for exanpl e aqueous sodi um hydroxi de
(NaOH), aqueous potassi um hydroxi de (KOH), aqueous ammoni a sol ution,
aqueous sodi um bi carbonate sol ution or aqueous sodi um carbonate sol ution.
Exanpl es oAnbthgupattion githeunsteiehedfisrethes obtgined is tsertedwith admbrlciaqtﬂLdnmujf‘ani c

reagents. ¢ sol nts re al i phati ¢ hydrocarbons,
el e peRbar yekseliachre BRhingeRpBBama) 3¢ SUPBARN L5 pIAINAR AT, THR
decane; al pffifvirfary Hewif) REES ® @ﬂbﬂéaé’lﬁhd h%i/ihgréﬂinear 6P BAATE 9/ U, all'hié
pent anol, anyl al cohol, cyc] ohexanol ent aerythritol, et h&rl‘ ene % coI
ethyl ene dMgaps Hat ar?@f%‘!%’@l 9Q.an length, ﬁ/%t"‘fﬂﬁ‘é gdBafy tiop, this
tet ones, f AbreVHARR iLagHif HRMWN atti2eO Yy Jm@EPRR6S 3. mhmjla &aling d@hm@s Thispheny!
et one or
leads to a fibre strand having a linear density of 130 g/90 m. This fibre strand is used to
produce a knitted tube. The yellowness index ( Yl4) of this knitted tube is determined in-
accordance with ASTM D 1925-77. Low Yl, values denote little discoloration, high Yl; values
severe discoloration of the samples. The results are compiled in Table 9. This knitted tube
is exposed in the presence of from 4 to 6 ppm nitrogen dioxide (NO,) at 40°C and 87 %
. relative atmospheric humidity for 48 hours in accordance with AATCC 164. The yellowness
index (Y1) of this exposed knitted tube is determined in accordance with ASTM D 1925-77.
Low Yl values denote little discoloration, high Y, values severe discoloration of the

samples. The results are compiled in Table 9.



ges

cycl ohexanone; ethers, for exanple diethyl ether, dibutyl ether,
t et rahydrof uran or di oxane; aromatic hydrocarbons, for exanple benzene,
t ol uene or xylene; heterocyclic solvents, for exanple furan, pyridine,
2,6-1utidine or thiophene; dipolar aprotic solvents, for exanple
di net hyl f or mani de, diethyl acetanide or a®t-onitrile; or surfactants.
-80 - For the purposes of the present invention, extractive nedia are
al so m xtures and sol utions, especially aqueous m xt ures, enul sions or
sol utions, of I|qU|d or gaseous inorganic and organic naterlals as |listed
above. of {E&I.]LI ar jnterest are those extractive media which are
I mportant ijn the chem cal industry or i I >|t prie
enbodi nent |dxample pr esent Stabiligers on i s he ?‘%ﬁg a ‘ﬁ 'A W:“a‘\‘frilgr
stabilizer m'xture of conponents (b) an %’;ﬁ )?p ang (sgﬁ R
or without |further|additives, for inproying ige st abl Il% of pCIyoHa i nq
that are in Ig g—ttermcontact vmth extrfqcti vetnedi . %preferred
conponent s (b%5 gnd Oq)o%rcdrbpour(dq)lo@d d) 1;7%2 usejas st |I|zers,a%g€
process for| s Bbi | | DisoPLaTHImbEsorbloa? | i 2er ture] are rie T hog
descri bed ffor 1€ TS, N Qrgani c nat gri al . The [eXxanpl es
whi ch fol I qw il ust 2 Gérﬁﬁbﬁ&ﬁﬂ Emsa i m)r@4deta | . Pd30s and pe?%@nt 3
! o baétf% maS¥ cﬁﬂ‘d4ﬁ art
ar e by wei ght= pur)fprUpyr re— T 1T eS—Pt ‘
250[err]C. | Bdd kgE | %ﬁﬁg@,power 48 10 |B[er 0p.7f r om[Pol 3&i m
S. A, Frande)——whig " ;
5e? |0.20% Compound (1 08)q A5 12.0 0.8
0.30 % Chimassorb®119” " N L
0.05 % Compound (1 05)-’
52 | 0.30 % Chimassorb®944® 4.4 11.5 33.0
0.05 % Irgafos®168%
] 0.10 % Compound (105)"
50" | 0.30 % Chimassorb®944® 4.3 12,0 22.1
0.10 % Irgafos®168%
0.05 % Compound (1 05)
5h” | 0.30 % Chimassorb®944 4.3 11.5 31.3
0.05 % Irgafos®P-EPQ"
0.10 % Compound (105)"
5" | 0.30 % Chimassorb®344° 4.7 14.6 21.2
' 0.10 % lrgafos®P-EPQ"?
o 0.05 % Compound (1 08)jr
5 10.30 % Chimassorb®1 19" 3.3 9.1 37.6
0.05 % Irgafos®168”

a) Comparison examples.

b) Examples according to the invention.
c) Compound (101) is a mixture of about 85 parts by weight of the compound of the

formula Va and about 15 parts by weight of the compound of the formula Vb.



i ndex ' of 12.0 g/dmin measured in accordance with DIN 53735 at 230[err]C and
2.16 kg, is honogenized with 0.05 % of calciumstearate and wth the
stabilizers indicated in Tables 1 and 2 for 2 mnutes in a high-speed

m xer. This mxture is extruded at 60 revolutions per mnute in an extruder
having a barrel diameter of 20 nmand a-I19%mgth of 400 nm the three heating
zones being set at the follow ng tenperatures: 200, 220 and 220[err] C. The
extrudate is passed through a water bath for cooling and then granul at ed.
These granules are procestzed to give a multifilament fibre,This is done
usi ng a single- screw extpuder with a nelt punp and_a_37-hgye spinning head.
The maxi mum q_igceg @ ature is 250[err]ﬁc oPfTon
unstretched f \ecth ai ned i s gp.essed for } [ LEH] 0
form a sheet \QI_II The mslt

i ndex) of thi hee in accordance
and 2.16 kg. A large s el t

-81- i ndex dengt@,s-gevcl-qse chain degradation and fjuss-gpe@H,st abi i zation.
The results are corrplled in Table 1. Anot her port’on lof t Re unstret ched
fibre thus obtained i@4reated with a lubricant (LimandHserr]P 25, Schill
und Seil acher, Boblingen, Germany) and subjected to prelimnary draw ng.
This prelimnary drawing leads to a fibre strand having a |linear density of
416 g/90 m This neans ttv) a fibre strand 90 min length (wep a wei ght of
416 g. In a further operation, this fibre strand is again drawn at
120[err]C by a factor of 3.2 usi ng a drawi ng apparatus. This leads to a

fibre strand_havif ar /90 m rtion,of this
fibre strafdl 'PE‘"G?%B?P apfﬁ‘ﬁﬂ?g@] éé§ @mﬁ?@%ﬁh%&’l@ @q"‘ﬁ!ﬁ'é%h'?h Yl 1)
of this knitgedvk &ﬂ&ﬁﬁ RGE abbutaeedr dance with ASTM D 1925-77. Low
Yl 1 val ues d@n%ive%tdtl?g di sc or atal on%ﬁl gh YI1 val ues severe

di scoloration of the sanples. The results are conpiled in Table 1. This
knitted tube is exposed in the presence of from4 to 6 ppmnitrogen dioxide
(NO2) at 40[err]C and 87 % regptive atnospheric humdity for 48 hours in

accordance with AATCE 164. Th S’eﬂ | owness i rgiex (Y12) of this exposed
. . 3 o
knitted tube is N i

—0 N—CH;-CH;~O0—C—CH;—CH;~C—— (Ha)
CH,
i CH,

e) Chimassorb®944 (Ciba Spezialititenchemie AG) denotes linear or cyclic condensation -
products prepared from N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylendiamine
and 4-tert-octylamino-2,6-dichloro-1,3,5-triazine and is a compound of the formula H5 in
which the average molecular weight is about 2500.



deternined in accordance with ASTM D 1925-77. Low Y12 val ues denote little
di scol oration, high Y12 val ues severe discoloration of the sanples. The
results are conpiled in Table 1. Anot her portion of the fibre strand is
used to carry out an oven ageing test at 1 00[err]C. In this test, a
measurenent is made, in days, of the tim®5t-aken for the fibre strand to
tear under the test conditions. The |onger the period before tearing of the
fibre strand, the better the stabilization. The results are conpiled in
Tabl e 2. Anot her portion of the unstretched fibre is pressed for 6
mnutes at 230[err]d" to fOFﬂCHsthI@ filmwith a thicknesjs of 0.10 nm This
filmis subjected to on t Hn cordance with DIN 53387. In this
test, the filmis expos |n|a n&h %%@0 weat hering applaratus until a
carbonyl index of 0.p5 | obgﬁgvedCHa t he wavel ength range from 1760 to

1680 cnferr]. The lalg nunber the better the stabjlization. The
results are conpi edd Ja (CH,); N

-82 - Tabl e 1: Exanpl e Stabjlizers W after
YI2 after M-Il after Exarrp St abi | i spi nni ng NO2
exposure spinning I -0.5

0.8 73.0 1bb+)'iléé . Cch? ouﬁd C | 0.6 2.7
18. 7 0. 05 % Ti l4Ci no%ZZd?H:i)GZ?lH c |1 da,; |0.05 % Conpound
(101) -0)2 4)2 H 17.7 H 0.0p % Chi massor V9446)
. 1db) 0. 05 % Eonmpound (101)c) -0.7 -3m4 19.6
0.05 % Chi massorbl 1 1 90. 0. 05 % Conpound (101 )f) 1 eb)

0. 05 % Ti nuvi nr622d) -0.9 1.0 15.

f) Chimassorb®119 (Ciba Spezialititenchemie AG) denotes condensation products
prepared from 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 and is a compound of the formula H9

Rl Rl

| |
R'—NH—(CH,);— N~ (CH,)5—N— (CH,);~ NH—R’ (H9)

CH, /l\ GH,
inwhich g = H,C—N Iil l\\N /” T N—CH, -
Hac’l n-CH, n-C,H, | ~CH,
CH, CH,

g) Irgafos®168 (Ciba Spezialititenchemie AG) is tris(2,4-di-tert-butyiphenyl)phosphite.

h) Irgafos®12 (Ciba Spezialititenchemie AG) is a compound of the formula B.



0.05 % | rgaf osel 689) 0. 05 % Conpound (101) C) Ifb  0.05 %

Ti nuvi n" 622d) ' -0.5 1.3 15. 0.05 %

| r gaf esl 2h) 0. 05 % Conpound (101)) 1g 0. 05 % Ti nuvi n622d)
-0.2 2.0 15.2 0.05 % I rgaf os*38_

0. 05 % Conpound (101) Q) 1 hb) 0. 05 288hi massor b944e) -0.5

2.4 15.5 0.05 % | rgaf osol 2h) 0. 05 % Conpound
(101)c) 1ib) 0. 05 % Chi massor b-944") -0.6 2.4

15.7 0.05 % lrgafos?38__) 0.05 % Conpound (101)0)
1Jb) 0.05 % Chi massorb{ 1 %_Pa} -0.2 C(CH,), 2.5 16. 2

0.05 % I r gaf os, 1689) (CHy)C 5% Cortpound (101) CJ 1kb)  0.05 %
Chi massor be 119 -p. 4 . 8 15. % 0.05 %

| r gaf osl 2h) D. 05 % Co Q101)c) 0.05 %

Chi massorbl 1190 -0l 4 1. 4P—O—CH, 3-N B 0 05 %

| rgaf 0s" 38 Foot not es E) to i) ben after Ta e 9 (Exa(nz)l e

-83 - Tabl g 2: Exanpl e St abi | i zers

Oven ageing  Xenon tesf (CHy)C

(days) (hours) i . C{CHy), R

i) Irgafos®38 (Ciba Spezialititenchemie AG) is a compound of the formula G.

C T
HC—C—CH,
H,C
\
oS CH
C o, i,

k) Compound (102) is a compound of the formula Vc.

0O

CH, O
\,3

C
/
H,C O O (Vc)

OCH,CH,
H,,G—(lz—CH3

CH,

1) Compound (103) is a compound of the formula Vd.



1 aa) * 1 230 1 bb)

0. 05 % Conpound (101f)C1 1580 1 bb) _0.05 %
Ti nuvi-n" 622d) b) 0. 05 % Conpound (101) C 12

275 1 c 0. 05 % Chi nassor b944) 2 1 db) 0.05 %
Compound (101) 0) 12 1630 -97- 0. 05 % Chi nassorb
190 0. 05 % Conpound (101) c) | eb) 0.05 %

Ti nuvi ne622d) 10 1460 0.05 %

| rgaf os! 1689) 0. 05 % Conpound (101) C 1f b)
0. 05 % Ti nuvi n"622d) ?0 1090 0.05 %

| r gaf osel 2h) H,C FHs 07X 985 9% Conpound (101)cl 1 gb)
0.05 % Ti nuvi n*622d> ~¢ S 1560 0.05 %

| rgaf 0se38') ‘ onpound (101) 1 hb)
0.05 % Chi massor b944acb @ 1210 ? dves %

| r gaf osl 2h) 0.05 % Cofpgihipt Q-1+EH-CH, 11b)
0.05 % Chi massor b" 944"5,c—C—26H, 1260 0.05 %

| r gaf 0se38") | I 0. 05 % Conpound (101) 0) 1i b)
0.05 % Chi massor bel 19 CH;13 1830 0.05 %

| rgaf osel 68 0. 05 % Conpound (101)f 1 kb)

0. 05 % Chi massorbl 190 12 1430 0.05 %

| rgaf os@ 2 ng._ (101f) Q) 11 b)
0,05 56 o MSOAPRIUEH (109 fo p gopppune oS TRRU be 171 b. 05

% lrgafos[err]38i) Footnotes a) to i) are given after Table 9 (Exanple 5).

o
CH30

H C O ‘ ﬁ (Ve)

HO—C—CH,

n) Compound (105) is a compound of the formula V¥.

(vf)

0) Compound (106) is a compound of the formula Vg.



-84 - Exanpl e 2: Stabilizing polypropylene fibres processed at 300[err]C.
2.0 kg of polypropyl ene powder (B 10 FB ' from Polychim S. A, France), which
has a-nmelt index of 12.0 g/dm n measured in accordance with DIN 53735 at
230[err] C under 2.16 kg, is honogenized with 0.05 % of cal cium stearate and
with the stabilizers indicated in Tables98-and 4 for 2 minutes in a

hi gh- speed m xer. This m xture is extruded at 60 revolutions per mnute in
an extruder having a barrel diameter of 20 nmand a | ength of 400 mm the
three heating zones being set at .he foll owi ng tenperatures: 200, 220 and
220[err]C. The extrudate is pass,o t hrough a water bath for cooling and
then granul ated. Thesgcgr qﬁﬂ &5 %r etbrocessed to give a nultifil ament

fibre. This is done usinywa Si S e .uder with a melt punp and a
37-hol e spi nni ng head. , The ~S|n§ tenperature is 300[err]C.

A portion of the unstré&ched tained is pressed f¥8) 6 ninutes
at 230[err]Cto forma sheet Wth a t hWCkn€&s&f—QChigy, The nelt index (M,
melt flow index) of thispHxdree -+@Hneasy -d i n lhccordance with DI N 53735 at
230[err]C and 2.16 kg. A largé i ncrease n thé’nelt i ndex denotes severe
chai n degradation and thus pd@hs stabilization. The results are conpiled in
Tabl e 3. Anot her portion of the unstretched fibre thus obtained is
treated with a lubricant (Limanol[err]P 25, Schill und Seil acher,

Bl err] blinge .and subj e t.0 m nary draw ng. Th|s

prelini nar@ @?’Bﬂ?‘ﬂg’aﬁé@ﬁ at‘i?"&"*"f‘éf’gﬂ‘?tf?gﬁﬂ M}w ng a linear density of 416
9/90 m This means that a fibre stragd 90 min length has a weight of 416
g. In a further operation, thi flbr‘ strand is again drawn at 120[err]C by
a factor of 3.2 using a g ﬁ%‘ OUs. This leads to a fibre strand
having a linear density o BQ_ ¢ oporepn of this fibre strand is
used to produce a knittedHnge : gfs i ndex ( W&% of this knitted
tube is determined in accofdanceyzwth ASEM JA1925-77. Lo )1 val ues denote
little discoloration, high Y, vdlues sevefe dPSkoloration of the sanples.
The results are conplled |ni£@bke-SCHJh|s gy tted tube is exposed in the
presence of from4 to 6 ppnlnltr ggn di oxi de (NO2) at 40C and 87 %rel ative
at nospheric humdity for 48 hour &kn accordance with AATCC 164. The
yel l owness index (Y[err]2) of this exposed knitted tube is determned in
accor dancedhvigempagit\ 08)lis 25-ompound wf theJfokrawlads denote littl e discol oration,
hi gh Yl 2 val ues severe discoloration of the sanples. The results are

- conpiled in Table 3.

CH, CH,
| ]
H,C—C—CH, H,C—C—CH,

(Vi)

1) Irgafos®P-EPQ (Ciba Spezialititenchemie AG) is a compound of the formula H.

C(CH,),

C(CHs)a
(CHa)a P‘H— { —OC(CH s (H)



-85 -" Another portion of the fibre strand is used to carry out an oven
ageing test at 100[err]C ‘In this test, a neasurenent is nmade, in days, of
the tine taken for the fibre strand to tear under thetest—econdirtions—The

| onger the period before tearing of the fibre strand,
stabilization. The results are conpil ed-i99-Tabl e 4. l “i w ul
the unstretched fibre is pressed for 6 mnutes at 230 thin

filmw th a thickness of 0.10 nm This filmis subjected to a Xenon test in
accordance with DIN 53387. In this test, the filmis exposed in a Xenon
1200 weat hering apparatus until a carbonyl I ndex of 0.25 is observed in the
wavel engt 'WHATJS GLAIMED/SD to 1680 cnferr]. The larger the number, the
better the stabilization. The results are conpiled in Table 4.

-86 - Tabl e 3: Exanpl e Stabilizers YI1l after Y12
after MFI. Afcomposition comprising spinning N2
exposur e Spl nni

112.0 an Olgaglﬁdng}g@! rﬂfB‘ﬁﬁtom Pf@f}"éﬁ thermfl or light-induced Qigrgdatlon,

34.7 _ b) at 1€adh bfie Yoifipournd ofthe Danzofuran-2-one type, and
c) at least one compound from the group of the sterically hindered amines.

1.2

2. A composition according to claim 1, additionally comprising d) at least one compound -
from the group of the organic phosphites or phosphonites.

3. A composition according to claim 1, comprising as component (b) a compound of the
formula | '

M

in which, if nis 1,

R; is unsubstituted or Ci-Csalkyl-, C4-Csalkoxy-, C4-Caalkyithio-, hydroxyl-, halo-, amino-,
Ci-Cqalkylamino-, phenylamino- or di(C:-C.alkyl)amino-substituted naphthyl, phenanthryl,
anthryl, 5,6,7,8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1-naphthyl, thienyi,
benzolbjthienyl, naphtho[2,3-bjthienyl, thianthrenyl, dibenzofuryl, chromenyl, xanthenyl,
phenoxathiinyl, pyrrolyl, imidazolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl,
isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalazinyi,
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, carbazolyl, 8-carbolinyl,
phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl,
phenothiazinyl, isoxazolyl, furazanyl, biphenyl, terphenyl, fluorenyl or phenoxazinyl, or Ry is
a radical of the formula il

his Sheet Has Been Re laced
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2cb) "0.100 % Conpound (101) 0) 1.6 5.4 31.7

0. 050 % Chi massor bt 944 ) 2d b) 0. 100 % Conpound (6 0-5

4.1 . 31.9 0. 050 % Chi massorbl 190 0
Oorrpound (101) O 2e b)  0.050 % Ti nuvi n622* ﬂ!mmmﬁ M(@!ﬂ
34.3 0.075 % | rgaf 0s1689) -100 - 0. 075 %

0. 050 % Ti nuvi n"622d 1.1 4.8 0. 075
% | r gaf osel2h) 0. 075 % Conpound (101)c) 2g b) 0. 050 %
Ti nuvi n" 62280 - 1.4 4.1 29. 6 0.075 %

| rgaf os 38") 0. 075 %Corrpound (101)c’ 2hb) 0.050 %

Chi massor b944e) 1.5 6.1 38.5 0.075 %

| rgaf osl 1689) 0.075 % Corrpundn( 101)c) 2jb) 0.050 %

Chi massor bo9440) 1.4 0 32.1 0.075 %

| r gaf osel2h) 0.075 % Co d (101)c) () 2jb) 0.050 %

Chi massor b9440) 1.7 F% 31.6 0.075 %

I rgafos 38'0 0.075 % ounél (101) c) 2kb) 0. 050 %
Chi massorbl 19" 1.4 4. 6% 0.075 %

| rgaf 0s" 1689) 0. 075 % Conpound (101) c) 21 b) 0.050 %

Chi massor band 90 1.3 4.8 29.5 0.075 %

| r gaf osl 2h) 0. 075 % Conpound (101)c) 2mb) 0.050 %

Chi massorbl 1 90 0.9 4.9 28.5 0.075 %

| rgaf os38ifnig8ot notes a) to i) are given after Table 9 (Exanple 5).

'Ry is unsubstituted or C4-C,alkyl- or hydfoxy—substituted phénylene or naphthylene; or is
-R42-X-Bq3-,

R., Rs, R4 and Rs independently of one another are hydrogen, chlorine, hydroxyl,
C,-Casalkyl, C~Cgphenylalkyl, unsubstituted or C,-C,alkyl-substituted phenyl; unsubstituted
or C;-C,alkyl-substituted Cs-Cgeycloalkyl; Cy-Cigalkoxy, C1-Cisalkylthio, Ci-Caalkylamino,
di(C+-Cqalkyl)amino, C-C.salkanoyloxy, Cy-Casalkanoylamino, C3-Casalkenoyloxy,

Cs-Casalkanoyloxy which is interrupted by oxygen, sulfur or >N——R14 ; Ce-Cocycloalkyl-

carbonyloxy, benzoyloxy or C-Czalkyl-substituted benzoyloxy; or else the radicals R; and
Rs or the radicals R; and R, or the radicals R, and Rs, together with the carbon atoms to
which they are attached, form a benzo ring, R4 is additionally -(CH2),-COR;s or -(CH2);OH
or, if R, Rs and Rg are hydrogén, R, is additionally a radical of the formula HI

[y

(7308 SMEET HAS BEEN
REPLACED

in which R, is defined as indicated above forn =1,
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-87 -° Tabl e 4: Exammpl eSt abi | i zers
Oven agei ng Xenon test

Exampke (days) (hours) 2aa) .

1 190 ' 2ch) 0.100 % Conpound ( )I

0. 050 % Chi massor b944e) 39 -10830 H“maﬂlu II" ull”](l!ll %
Conmpound (101)") 37 1590 * 0.650"% ® '
Chi massorbl 19 0. 075 % Conpound
(101) 03 . ) q ﬁ]’l ssor b944e) 39 1300
0.075 % | r GaPsyaEssy o Bhradiofl of e il 5 (02 % Conpound (101) C)

2jb)  0.050 % Chi massorb9446) - 39 1230

0. 075 % Irgaf 0s38') 0. 075 % Conpound (101)"

2kb)  0.050 % Chi massorbl 1910 37 0O 1650

0.075 % I rgaf osl 1689)

2nb) 0. 050 % Chi massor bl 19t) R
0.075 % | rgaf 0s38i) Foot not es a3
5). Exanpl.-e 3: Stabilizing polyp ene 'fibres processed at 300[err]C.
2.0 kg of polypropyl ene powder (Rpplgh[eRrg] FL F 20 from H nont, Italy),
which has a nelt index of 10.4 g/dm R neasured i n accordance vmth DI N 53735
at 230[err]C under 2.16 kg, is hompgehized with 0.05 % of cal cium stearate,
0.03 % of DHT 4 A (Kyowa Chem cal Industry Co. Ltd., [M4.5A 2(0OH) 13C03 *
3.5 H20]) and with the stabilizers indicated in TabI es 5 and 6 for 2

m nut es i nwhere msapeechdwaleftheTmlaﬂand& |'ssieﬂuédamlmd|cated€dbovemlnﬁ'rlpns

per m nute_i Vi n r el anet e f 20 gth of
500 -t nBni Be FieaRd Ry DareaioRiy & dbranghe? Bl hysftpasih. nglooath hviedh
200, 220 and

C1~Casalkyl, Cz'Czsa"(yl interrupted by oxygen, sulfur or /N—-R“ ; C1-Casalkoxy,

0. 075 % Conpound (101)
1720
o € given(if ter Table 9 (Exanple

C»-Casalkoxy interrupted by oxygen, sulfur or >N—-R,4 ; C1-Casalkylthio, Cs-Cosalkenyl,

Cs-Czsalkenyloxy, Cs-Cosalkynyl, Cs-Casalkynyloxy, C7-Cgphenylalkyl, C;-Cophenylalkoxy,
unsubstituted or C4-Csalkyl-substituted phenyl; unsubstituted or C-C,alkyl-substituted
phenoxy; unsubstituted or C4-C,alkyl-substituted Cs-Cgcycloalkyl; unsubstituted or
C1-Caalkyl-substituted Cs-Cgeycloalkoxy; C1-Caalkylamino, di(C4-Csalkyt)amino,

C4-Casalkanoyl, Cs-Casalkanoyl interrupted by oxygen, sulfur or >N-—-R14 ;

C,-Casalkanoyloxy, Cs-Casalkanoyloxy interrupted by oxygen, sulfur or :N—R1 !
C;-Czsaltkanoylamino, C3-Casalkenoyl, Cs-Casalkenoyl interrupted by oxygen, sulfur or

>N-—Ft1 .+ : Ca-Casalkenoyloxy, Cs-Casalkenoyloxy interrupted by oxygen, sulfur or

N

/N--'R, + » Ce-Cyocycloalkyicarbonyl, Ce-Cocycloalkylcarbonyloxy, benzoyl or C4-Cszalkyi-

substituted benzoyl; benzoyloxy or C-Ci.alkyl-substituted benzoyloxy;

THIS SHEET HAS BEEN
is Sheet Has Been Replaced REPLACED
N 1
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220[efr] C. The extrudate is passed through a water bath for cool | ng and
then granul ated. These granul es are processed to give

fibre. This is done using a single- screw extruder with _ a
37-hol e spinning head. The maxi mum processi ng tenper at uLﬁ‘\[ﬂ”“Lﬂ'\g@mEm
-88 - A portion of the unstretched fibt@2 4+ hus obt ai ned'§Fse sed st or 6
mnutes at 230[err]Cto forma sheet with a thickness of 2 mMm The nelt

index (MFI, nelt flow index) of this sheet is neasured in accordance with
DI N 53735 at 230 err C and 2.16 kg. A large increase in the nelt index

denotes severe c degradati on a':ﬁ«d f‘hus poor stabilization. The results

are conpi |l ed-pp— a—leJoeeR and é-o—éenech-eo—pa t i arrelsef inl formula $if thetradiealsH;br e
t hus obtalnedlthreate V\nthalurlg‘ant (Llrranol[err]P 25, Schill und
Sei l acher, Boblin§en, Germany) and subffected to preli u nary drawi ng. This

prelim nar awi I s to re,str hav| r. .d srt of 416
g/ 90 m n%rgdd'%@%mBgﬁrﬁ?a B‘?@i% %&W’Q{%ﬂﬂ?‘? ﬁarbeﬁaﬁrm c dof 416
g. In a fbaﬁahﬁédqmaweafonﬁ i's flbre strand I s again dravvn at 120[err]C by
a factor of 3.2 usjn aratus s, | eads t |bre_s and
navi ng o | FaaRd Puewggeem@n%’é Sthé ara noovheBsdor i adisind o oduce
a kni tted(fﬂyngbngmnaﬂthﬂwss |ndex (YI'l) of this knl tted tube is
determined_i n accordance with ASTM D 1925-77. Low YI1 val ues denote little

di scol or atRui Wr@gﬁ"r‘?"lcw‘a#w& severe discol oration of the sanples. The
results are conpiled in Tables 5 and 6. This knittgd tube is exposed in the
presence of from4 to ppm nikY ogen d| oxi de (NO2y #t 40[err] C and 87 %
rel ative afwispydsexyd u-rrodq-y/l fi& ko arn adbqr dance with AATCC 164.
The yel |l owness index (Y12) of this exposed knittedBgube is determined in
accordance with ASTM D 1925-77. Low Yl 2 values denote little discoloration,
‘hi gh Yl 2 vAisaed Rieindepentientlp bbore anotherf art hydogen) @S;, CTHs-allybor phengd; er Ry

5??3;} te gr ! anndT bl t%§e&rgf9vﬂh ?ﬁ—q C ggq@yﬂh%h{?hey are aﬁém form a Cs-Cagc%%thM he”
spi nni ng  ring\Whick isarssubstitutedion subslituted from 1 to 3 times by C,-Caalkyl;

Rigand Ry independently of one another are hydrogen, C4-Caalkyl or phenyl,

Rqo is hydrogen or C;-Caalkyl,

Rz is hydr_oger’i, unsubstituted or C1-C4alkyl-sdbstituted phenyl; C4-Czsalkyl, C-Czsalkyl

interrupted by oxygen, sulfur or >N—Fi1 4+ + Cr-Caphenylalkyl which is unsubstituted or

substituted on the phenyl radical from 1 to 3 times by G,-C,alkyl; C~Casphenylalkyl which is
unsubstituted or substituted on the phenyl radical from 1 to 3 times by C4-C,alkyl and

interrupted by oxygen, sulfur or >N—-R,4 , Or else the radicals Rz and Rz, together with

the carbon atoms fo which they are attached, form a Cs-Cyocycloalkylene ring which is
unsubstituted or substituted from 1 to 3 times by C-Caalkyl;

Ra is hydrogen or C4-C,alkyl,

R.s is hydrogen, Cy-Cssalkanoyl, Cs-Casalkenoyl, C3-Casalkanoyl interrupted by oxygen,

sulfur or >N—R1 «  Cz-Casalkanoyl substituted by a di(C,-Cealkyl)phosphonate group;
Ce-CgcycioaIkylcarbonyl, thenoyt, furoyl, benzoyl or C+-C.alkyl-substituted benzoyi;

: .\&\
“This Sheet Has Bee, THIS SHEET HAS BEEN
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3aa) 1.8

118.0 3bb) 0.10 % Conpound (102) k) 0.20 %‘Cfﬂ‘ﬂﬁssmt*@ﬁﬁj—‘
5.6 - 12. 4 24.9 3ch) 0 10 % Conpo

13.3 22. 4 0. 20 % Chi massor b09448) nmmmlﬂﬂm”
Conpound (1 04)m 0.20 % Chi massor b9d30) 6.6

34.6 Footnotes a) to m) are given after Table 9 (Exanple 5).

-89 - Tabl e 6: Exanpl e Stabilizers YI1l after

YI2 after MRl after Spi nni ng
NO2 exposure spinning nc_ Ak) HC SPHs 1.2
3.0 113. 9 3eb) 0.\10 % Conpgund (102) 462 3 C 0.20 %
Chi massorbl 19 4.6 CH; 9 8 23.9 b)~CH,0. 10 %
Conpound (103). 20 ¢ | LL ’

6.5 T 2§gb .fg"%cOrrpoun?i?ﬂlog) m(fﬂz ol 9.1
31.5 0.20 % ChN.massorb 119 Footnotes a) to are given

after Table 9 (Exanple 5).
processed at 290[err]C.

anpl e 4: Stabilizing polyproffyl ene fibres

CH,

i oty o 9 2
) , or
—-C—-CHz——Cl:_-— OH —C—Rz—C—Ry —-C-Ra, -Rgy

CH, L Rog

-2

Ra4 and Rys independently of one another are hydrogen or C-Cigalkyl,

Rzs is hydrogen or C4-Cgalkyl, '

Rzy is a direct bond, C1-G1aalkylene, C2-Cgalkylene interrupted by oxygen, sulfur or

/N—-R, « -+ C-Cigalkenylene, .Gz-Czoalkylidene, C7-Caophenylalkylidene,

Cs-Cgeycloalkylene, C~Cgbicycloalkylene, unsubstituted or C4-Cgalkyl-substituted
phenylene, /4’—\>\ or /(’—\)\
o) S

R24
. -1 1+ 7
Rgzs is hydroxyl, [_0 M ] , C1-Cygalkoxy or N\ ,
' Ros

O
Rz is oxygen, -NH- or >N——g—NH-R3° )

Rso is C4-C1salkyl or phenyl,

Ra1 is hydrogen or C,-Cisalkyl,

M is an r-valent metal cation,

X is a direct bond, oxygen, sulfur or -NRg;-,

nisior2, ' THIS SHEET HAS BEEN
0i80, o2, . REPLACED
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2.0 kg of pol ypropyl ene powder (Mplen[err] FL F 20 from Hinont, Italy),
which has a nelt index of 10.4 g/dm n nmeasured in accordance with DI N 53735
at 23Q[err]C under 2.16 kg, is honogenized with 0.05 % of calci _ e
and with the stabilizers indicated in Tables 7 and 8 fo ' j

hi gh-speed m xer. This mxture is extruedéddat 60 revol uH' m%gﬁ'ﬂmmm
an extruder having a barrel dianeter of 20 mmand a | ength of e
three heating zones being set at the follow ng tenperatures: 200, 220 and
220[err] C. i t is passed through a water bath for cooling and

t hen gr anu?;ag?g&?é’r%’;g;@lgr anul es are processed to give a nmultifil anent
fibre. Thisisils2doBeangsi ng a si ngl e-screw extruder with a nelt punp and a
37-hol e spé[yu ngrrétead. The maxi mum processing tenperature is 290[err]C A
portion of unstretched fibre thus obtained is pressed for 6 m nutes at
230[err]Cto forma sheet with a thickness of 2 mm The nelt index (M-I,
melt flow jndex) of..this sheet is.peasured.in accordan with DIN 53735 at
230 er 1 ].C. Al SomERSIEN afodtdig to bRIT 1o Githpind as HEOTRAG ) Hsotadkbd BLFE:

chai n degrfeglatlaon and thus poor stabilization. The results are conpiled in

Tabl es 7 and 8. Anot her portion of the unstretched fibre thus obtained is
treated with a lubricant (Limanol[err]P 25, Schill und Seil acher,

Bl err]blingen, Germany) and subjecged to prelininary drawing. This

-90 - prelimnary drawing |leadsy/fo a fibre strand having a linear density
of 416 g/90 m This neans that I strafd 90 min I ength has a wei ght

t'

of 416 g. In a further opeR
120[err]C by a factor. of 3.2 qppar at us. )s leads to a
fibre strand having a |ineacAdepnsi 90 m This fibre strand is
used to produce a knitted Bube] ThB X5s ifhdex ( YI1) of this knitted
tube is determned in accordanBg with ASTM IR 1925-77. Low YIV val ues denote
little discoloration, high YIl val ues severe discoloration of the sanples.
The results are conpiled in Tables 7 and 8. This knitted tube is exposed in
the presence of from4 to 6 ppmnitrogen di oxide (NO2) at 40[err]C and 87 %
relative abmigheric hunmidity for 48 hours in accordance with AATCC 164.

The R: is hydrogen or C-Cgalkyl,

pd is a%zzi n drawn at

Rs is hydrogen,
R4 is hydrogen, C-Cealkyl or a radical of the formula llla

(lla),

Rs is hydrogen,
Ry, Rs, Rs, Rio and R4 independently of one another are hydrogen, C4~C,alkyl, C;-C,alkoxy,

R20 R21
= 1

C:-Cealkanoyloxy or —o—t.;:—-c'}—o—-Fl23 , with the proviso that at least two of the
H R, :

radicals Rz, Rg, Rg, R Or Ry are hydrogen, THIS SHEET HAS BEEN

W w—




yel | omness index (YlI2) of this exposed knitted tube i

s determned in

accordance with ASTM D 1925-77. Low Yl 2 val ues denote little discoloration,

hi gh Y12 val ues severe discol oration of the sanples.

conpiled in Tables 7 and 8. Table 7: Exanpl e
YI'1l after YI2 after MFI after -105-

spi nni ng NO2 exposure spinning 4aa)

1.7 2.8 123.0 4bb)

0. 050 % Conpound (1 05)") .

z. 3 288 Rw‘éﬁdja% together yith e C oun?ml(% 8 & 2igHhbd, forh abybioignyjdene

™ [ARAR RN

8

50.1 ring which (s tﬁmbsﬁmﬂedmssbstmed by C:-C.salkyl_ 4db) 0.015 %
Conmpound ( 02 ) % Chi massor bl 9443 8.2
51. 7 2vang Regrehydno eg‘uﬁg‘q( 102)KJ 5.2 8.9 44. 2
0.300 % ChRmshydrbg@ﬂdrd; -Cigalkanoyl. 4f b) 0.100 % Corrpound
(102) K) 5.9 10.5 38.8 0. 300 %
Chi massor be944e) 4gb) 0. 050 % Conpound (107) PI 4.9 9.9
45.8 5. A composifion agedrtingas claind ¢ Siddehich component (c) comprisds at leastone  45. 8
0. 015 %)Con%oun% 1?%%K? ?hb) 0. 300 % Chi massor b" 9440 4.5
7.2 radical ¢f the formula Xli or ¥lllhgs o4 | r gaf 0sl  689) 0.050 %
Conmpound -(102) K) 4i b) 0. 300 % Chi massor b9446) 5.7 8.7
45. 8 0. 050 @6Irgafose1689) Footnotes a) to p) are given after
Table 9 (Exanple 5). CH, G, CH, G, -91 -
G—CH, G—CHzﬁ‘_%e,z
(X1 —N . —N  N— (X
G—CH G-—-CHA_/ '
2 2 CH3
in which
G is hydrogen or methyl, and
G and G; are hydrogen, methyl or together are oxygen.
6. A composition according to claim 1, in which component (c) is a compound of the
formula H1, H2, H3, H4, H5, H6, H7, H8 or H9
CH, GH,
- | ] o
H,;C,0—N O0~C—(CHy);—C—0 N—OCH,, (H1)
HC CH,
CH, " CH,
THIS SHEET HAS BEEN
REPLACED
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Tabl e 8: Yl after Yl 2 after

M-I after Exanpl e Stabilizers spi nniTrg NOZ exposur e
spi nnj ng 4aa) H
119.0 ~ 4jb) 0.050 % Conpound (105) 34 }llmlllllﬂlllllllllili I
0.300 % Chi massorb | 19) 4k) 0. 39¢s % Chi massorb

6.6 44. 8 40b) 0. 015 % Conpound (102)K) ~ 3. 0

44. 8 0. 300 % Chi massor bol 190 4m 0. 0150 % Corrpound
(102)" "' 4 0.300 % Chimassorb'l 190 2.9 7.3

47.0 4nb) 0.100 % Conpound (102) %) cn. 0-3 % Chi massorbl
190 4.2 (CH c8 31.6 b) |-{5‘@;'050 % Conpound
(102) P) 400) 0.0 : rrpound"'?ﬂ) )@ 3 7.0

42.0 0. 30 %/Cl SS@QILLCM_ -0 N—Cl 7

0. 015 % Corrpound (1 82) o) d 0 % sort'ﬁ 19  (H2)2.9

6.8 0. 085 % I rjgaf 031689) CH, 0. 050 %
Conpound (102) ") (CHghG) 0. 300 % Chijmassorbl 10 93 1 7.7
44.9 0.050 % Irgaf osel689 Wootnnotes a? Yo p)dare given after

Table 9 (Exanple 5). Exanpl e 5: Stabilizing polypropylene fibres
processed at 270[err]C. 2.0 kg of polypropyl ene powder (Profax[err] 6301
from H nont, Canada), which has a nelt index of 10.4 g/dm n neasured in
accordance with DI N 537350|41t 230[ err] C under 2.16 ; i's honogeni zed with
0.05 % of cal ci um st 0. 03 &b of DHT 4A (Kyowa] Cpgmi cal I ndustry Co.
Ltd., [ M4, 5A12(O—|)13CCB. .5 Hp1) and v"thth abilizers indicated in
Table 9 for 2 minut @HCHN a h speeCHp a0 m KtHCH; i S qx-m?uded at 60
revol utions per mnute i ext ruder haV| ng ab cgligarret er of 20 mm and
the foll ow ng

a length of 400 mm tHg& three heating zones being s¢t
tenperatures: 200, 220 ar@HR20[err] C. The extrudat ecHs passed through a

water bath for cooling and then granulated. These granul es are processed to
give a multifilanment fibre. This is done using a single-screw extruder with

a nelt punp and a 37-hol e spinning head. The maxi num proce55| ng tenperature
is 270C. -

CH,
CH, o)
Il I
—t0 N—CH;-CH;—0—C— CHz~CHyC—— (Ha)
CH,
| CH, 1
i OHa  on, ]
HN~—G—CHz—C—CH,
CH CH
oo
\\Nf N (CHz)s N (H5)
H,C CH, HC CH,
He N “cH N
C 3 HC | CHs
H H
L = m
THIS SHEET HAS BEEN
REPLACED

' Thls Sheet Has Been Rep

; I ,m" i ,m AN 0 _



-92 -~ A portion of the unstretched fibre thus obtained is pressed for 6
m nutes at 2300C to forma sheet with a thickness of 2_mm The nelt index
(MFI, srelt flow index) of this sheet is neasured in accordance with DIN
53735 at 2300C and 2.16 kg. A large increase in the nel Hj"ﬂlﬁﬂﬂﬂmgﬂuﬁl"l
severe chain degradati on and thus poor ste@bklization. Th i 1l. |
conpiled in Table 9. Anot her portion of the unstretched fibré& thus® *
obtained is treated with a lubricant (Limanol[err]P 25, Schill und
Sei | acher, Boblingen, Germany) and subjected to prelimnary drawing. This
preliminary drawing leads to a fibrdNTTeH$FHi ng a 1inear density of 416
g/90 m This neans that a fibre stra 90 min length has a weight of 416
g. In a further operation, this filN€ ¥rand is again drawn at 120[err]C by
a factor of 3.2 using gcqi.awig atl is_ \.eafls to a fibre strand
having a linear density of 130 g/ 90 " This fibre §trand is used to produce
a knitted tube. The yell own ' this knitted tube is
determned in accordangpcmj h ow, Yl values denote little
di scol oration, high Yl, ®a N iéh of the | es. The
results are conpiled inH@bley9. GHjis Ktt t Uk, i S expos in the
presence of from4 to 6 ppm ngtrogen di oxidey(NO2) at 40[err]C and 87 %
relative atnospheric humdity|[for 48 hours ih accordance with AATCC 164.
itted tube is determned in
denote little discoloration,
hi gh Yl 2 val ues severe discgq at i pl es. The results are

conpiled in Table 9. -93 -
o H,C oH,
i
C—O N—CH,
/ HC OTs
CHaO©—CH= (H7)
\ H,G oH,
¢—0 N—CH,
© CH,
H,C
CH, CH,
H,C ﬁ ﬁ CH, _
H—N 0-C—(CH,);—~C—0 N—H (H8)
H,C CH,
CH, CH,
| R’ R
, ! ' . (H9)
R'—NH—(CH,)s—N—(CH,)s—N—(CH,);~ NH—R
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Tabel e 9: Exanpl e . Stabilizers YI 1l after Yl 2 after

M-I after . spi nnmg__mz—expe%
spi nnk ng 5aa)

71.0 5bb)  0.10 % Conpound (105) 2.9 ”“lnﬂm“u“uwum
Chi massor b(944) 9- 608 - 25. 6

Conmpound (105) 5de) 0. 30 % Chi massorb (944) 13.0
22.6 5db) 0.10 % Conpound (108) Wi 4.4 10. 7

27.7 0.30 % Chi massorbl 1 90 Se b) 0.20 % Conpound (108)q)
4.5 12.0 2@46 0.30 % Chigmssorbl 19')

12.0 _20.6 0. 05 %qQIB)o nd (105) n) J\ 5f b) 0 % Chi massor be944e)
4.4 11.5 s 0.05 gafiosel 689)

0. 10 % Conpahich (ql Q5)H,C—N N / rb" R4y, ,and 4.3

12.0 22. %Irg&l‘ 0s@p89 0.05 %
Conmpound (105) n) ShishC™ 10. 30 A4€EYi massomsCHig40) CH};- 3

11.5 31.3 _ Y305 % | rgaf osP- EPQ) CH, 0.10 %
Corrpound (105) n) 5i b) 0. 30 % Chi massor b"9440) 4.7

14. .2 0.10 % I rgafos"P-EPQ) 0.05 %
Corrpound (108) n) 51b) 0. 30 % Chi massorbl 190 3.3 9.1
37.6 m is a nuthb@bfrémlthg edrae@idB 2 to 2069. Conpari son exanpl es. b) Exanpl es

according to the invention. c¢) Conpound (101) is a m xture of about 85
parts by wei ght of the conpound of the formul a Va and about 15 parts by
wei ght of 7.ha comppsitionl acéording té olaimiRacoriprising as component (d) a compound of the

formula 1,2,3,4,5,6o0r7

| O—R, JO—R,
(1 RY—P A—4-x—P @
N\
0—R;, O—R,

R, o |
3) ><: P—O-—A , —0—R, @)
Ry \—¢
«d p’

/
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[err] " d)Tinuvin[err]622 (Ci ba.Spezialitatenchen e AG) s a corrpound of
the formula H4 in which the average nol ecul ar wei ght i
[err] - e) Chimassorb944 (Ciba Spezialitatenchem e AG).

of
cyclic condensation  products: prepared from "ll" " II l
N, N -bis(2,2,6,6-tetranet hyl - 4-pi peri dyt Joxanet hyl end| u
4-tert-octy| am' no-2, 6-dichloro-1 ,3,5-triazine and is a corrpound of t he
formula H5 in whi ch the average nol ecul ar wei ght is about 2500.

P .
050 _o. @

©®  EP r ™

in which the indices are integral and
nis2,3or4;p'istor2;qis2or3;ris4to12;yis1,20r3;and z is 1 to 6;
A,ifn'is2,is C'g-C1saIkerne;' 2-C1zalkylene interrupted by oxygen, sulfur or -NR’s-; a

radical of the formula ‘@ @__

< > < > or phenylene;

A, if n' is 3, is a radical of the formula -C/Hap.1-;
CH;—

A,ifn'is4,is —CHZ—CI:—CHé— ;
(|3H5'—

A" is as defined for A’if n’ is 2;

B’ is a direct bond, -CH,-, -CHR's~, -CR’{R’¢~, sulfur, Cs-C;cycloalkylidene, or cyclohexylidene
which is substituted by from 1 to 4 C,-Calkyl radicals in position 3, 4 and/or 5; -

D', if p’is 1, is C1-Cgaalkyl and, if p’ is 2, is -CH,OCH,-;

D, if p'is 1, is C,-C,alkyl;

E,ify is 1, is C1-Cqgalkyl, -OR’s or halogen;

E, ifyis 2, is -0-A"O-,

E, ify is 3, is-a radical of the formula R’;C(CH,0-); or N(CHCH,0-)3;

Q' is the radical of an at least z'-valent alcohol or'phenol. this radical being attached via the
oxygen atom to the phosphorus atom;

THIS SHEET HAS BEEN
REPLACED
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-

-95 -° [err] f) Chinmassorb[err] 19 (,Q;ba/

Spezi al i tatenchem e AG denot-es condensati on products pre \
2-chl ero-4, 6-di (4-n-butyl am no-1, 2, 2, 6, 6- pent anet hyl pi n““ﬁ ﬂg\\gm
triazine and 1, 2-bi s(3-am nopropyl am no) et hane and i s\ ) t*he
formula HO -110- *

R'y, R’z and R’; independently of one another are Cy-Cygalkyl which is unsubstituted or
substituted by halogen, -COOR’,, -CN or -CONR’4R’,; C.-Cysalkyl interrupted by oxygen,
suifur or -NR's-; C-Cgphenylalkyl; Cs-Cyzcycloalkyl, phenyl or naphthyl; naphthyl or phenyl
substituted by halogen, 1 to 3 alkyl radicals or alkoxy radicals having a total of 1 to

R’5
18 carbon atoms or by C7-Cgphenylalkyl; or a radical of the formula __ (CHz)m. OH

H'G
in which m' is an integer from the range 3 to 6;
's is hydrogen, C4-Cygalkyl, Cs-Ci2cycloalkyl or C-Cgphenylaikyl,
's and R's independently of one another are hydrogen, C-Csalkyl or Cs~-Cecycloalkyl,
R'z and R'g, if q' is 2, independently of one another are C;-C,alkyl or together are a
- 2,3-dehydropentamethylene radical; and
R'; and R, if ' is 3, are methyl;
R'14 is hydrogen, C4-Cealkyl or cyclohexyl,
. .R'1s is hydrogen or methyl and, if two or more radicals R'i4 and R';s are present, these
radicals are identical or different,
X' and Y' are each a direct bond or oxygen,
Z' is a direct bond, methylene, -C(R'sg)2- or sulfur, and
R'1s is Ci-Cgalkyl.

8. A composition according to claim 2, in which component (d) is tris(2,4-di-tert-butylphenyl)
phosphite, tris(nonylphenyl) phosphite or a compound of the formula A, B, C, D, E, F, G, H,

l,KorL
i 7
(CHy),C C(CHy), CHYC SlCHy,
) 2
(A) HC—CH p—F : P—O—CHCHT-N (g
° oy
: (CHy),C
C (CHy), coHy,
(CHy),C ] .
This Sheet Has Been Replaced THIS SHEET HAS BEEN
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[err] ~

tris(2,4-di-tert-butyl phenyl)phosphite. h) lrgafos[err]2 (C ba |
Spezi alitatenchemie AG is a conpound of the formula ZB/
-96 - [err] i) Irgafos[err] 38 (Ci ba Spezialitat en“

is a conpound of the fornula G . -111 - ““ \“i

9)

Irgafos[err] 68 (Ci ba Spezialitatencheme AG is

L

L L}

(CH,),C C(CHy)

o)
— (©)
P——O——CH,CH(C,H,)CH,CH,

e
(CH,),C

C(CHy),
/o 0\ -
(CHs)sc—Q—O—P\O X . o’P—O‘Q‘C(CHa)s o)
C(CH,), (CH,),C
C(CHy), (CHy)SC %
G(CHy), (CH),C
_ on
| H,C—C—CH
O 0]
(F) HyCz—0—F, X P—0—C,H, O 7P—OCHLH, (g
5 q HG,
c CH
L TR I
C(CHy), C(CHy),
2 2
¢ Has Been Replaced | THIS SHEET HAS BEEN
N s
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[err]~

[err]

k) Conpound (102)

I's a corrpound of the formula Vc.

) Conpeunrd—{3163)—+s—a-conpound of the fornula Vd.

R RO

-112-
C(CH,),
(CH2 +CH,
(CHy),C o—-
H ,CH,
C(CH,),

(CHp),C C(CH,),
Q
CH, ,P ——O0—CgH,;
o)
C (CH,),
(CH,),C

THIS SHEET HAS BEEN
REPLACED
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9. A composition according to claim 1, comprising as component (a) a natural, semisynthe-

tic or synthetic polymer.

10. A composition according to claim 1, comprising-as component (a) a thermoplastic

polymer.

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

12. A composition according to claim 1, comprising as component (a) a polyolefin fibre.

13. A composition according to claim 1, comprising as component (a) an essentially

phenol-free polyolefin fibre.
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[err]® m Conpound (104) is a conmpound of the formula Ve.

[err] o) Conpound (106) is a conpound of the formJI avVg.

| oo

14. A composition-according to claim 1, comprising as component (a) polyethylene or
polypropylene or a copolymer thereof with mono- and diolefins.

156. A composition according to claim 1, in Which component (b) is present in an amount of
from 0.0005 to 5 % based on the weight of component (a). '

. 16. A composition according to claim 1, in which component (c) is present in an amount of
from 0.01 to 10 % based on the weight of component (a).

17. A composition according to claim 2, in which component (d} is present in an amount of
from 0.01 to 10 % based on the weight of component (a).

18. A composition according to claim 1, comprising in addition to components (a), (b) and
(c) further additives in addition.

19. A stabilizer mixture comptising
- .-i) atleast one compound of the benzofuran-2-one type, and _
i) atleast one compound from the group of the sterically hindered amines.

20. A stabilizer mixture according to claim 19, additionally comprising iii} at least one
compound from the group of the organic phosphites or phosphonites. . -

21. A stabilizer mixture aboording to claim 19, in which the weight ratio of the.components
(i) : (ii) is from 100 : 1 to 0.01 : 100.

22, A stabilizer mixture according to claim 20, in which the weight ratio of the components
(i) : (ii) : (iii) is from 100 : 1 : 0.01 t0 0.01 : 1 : 100.

23. A process for stabilizing an organic material against oxidative, thermal or light-induced
degradation, which comprises incorporating in or applying to said material at least one each

of components (b) and (¢) according to claim 1.
__.—'—-————/
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?[err] ¥

[err] p) Conpound (107) is a conpotund of the formula

. ]

-114 -

24. The use of a mixture of components (b) and (c) according to claim 1 as stabilizers for
organic materials against oxidative, thermal or light-induced degradation.
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r)y lrgafos[err]P-EPQ (C ba Spezialitatencheme AG is a conpound of the
formula H. [err] o :
-99--« WHAT IS CLAIMED I S: 1. A conposition conprising a) an organic
mat eri al subject to oxidative, thermal or |ight-induced degradati on, b)
at | east one conmpound of the benzofuran-Ptsone type, and c) at |east one
compound fromthe group of the sterically hindered am nes; and with the
proviso that the sterically hindered am ne conpound does not additionally -
contain a phosphite or phosphonite noifety. 2. A conposition
according to claim1l1, additionally conprising d) at |east one conpound
sel ect ed fAbsiracthe group consisting of the organic phosphites or
phosphonites; and with the proviso that the organi c phosphite or
phosphoni t e conpound does not additionally contain a sterically hindered
am ne r adiQrghanic maeriats whicheosseéssroutstanding stability to loxidative, theymat ordightjindaced

conponent fB)a &GP EBABHk: £ sttagﬁzefrg 1828t dne compound of the benzofuran-2-one type

and at least one compound of the sterically hindered amine type.




[err]. in which, if nis 1, R1 is unsubstituted or Oﬁ-— Kyl -, -
Cl1- C4a| koxy-, O -CAal kyl thio-, hydroxyl-, halo-, am no- Cal kyl am no-,
phenyl am no- or di (Cl-C4al kyl )am no-substi tut ed napht hyl, ant hryl,
anthryl, 5,6,7,8-tetrahydro-2-naphthyl, 5,86,7, 8- tetrahydro- - napht hyl ;

t hi ényl , ."--'benz_o[ b] t hi enyl, napht ho[ 2, 3- bjé_hi enyI , thiant hrevpo Y \4X -

di benzofuryl, chronenyl, xanthenyl, phenoxathhinyl, pyrrol I m dazol yl
pyrazol yl, pyra2|nyl yr|n1d|nyl pyridazinyl i ndol i zi nyl, isoindolyl,

e e o e s o Sl ke RGPS o S gt
pteri di nydenzefardhez-ehy typel éﬁd at I@ﬂéttbﬁel ébﬁpodhb&ildﬁﬁ bfe\’tdallwhmdétéd iaeHiingy type is
perimdinyl, - phenant hroI i ny henazi n i sot hj azgl phengt hi azi
P oxazol sReriauan ishle a8 BIAGIZEr das prisnin marrials, UGN dse SBHBRYE. 1o FRPRIVE,
is a radithgmdior i@ﬁ-tﬁdﬁd@ﬁ dbglddation. Such phenéPifee stablllzatlohﬁﬁyéﬂems exhibit, in par-
; ticular, excellent stabilization of polyolefins in the course of processing to polypropylene
fibres, for example. These novel stabilizer systems suppress the discoloration of the organic
materials during processing, have an excellent action in respect of resistance to the effect of
NO, (no gas fading) and, moreover, exhibit improved long-term thermal stability relative to
stabilization systems which include phenolic antioxidants. The sterically hindered amines,
which replace the phenolic long-term thermal stabilizers, additionally provide good protection
'against photooxidative degradation of the organic material.
The present invention therefore provides compositions comprising
a) an organic material which is subject to oxidative, thermal or light-induced degradation,
b) at least one compound of the benzofuran-2-one type, and
c) at least one compound from the group of the sterically hindered amines; and with the

phosphite or phosphonite moiety.

The present invention also provides compositions comprising, in addition to components (a),
(b) and (c) also d) at least one compound seleged from the group mnslgtmg of the orgamc
phosphites or phosphomtes, g : at the : 2

Compositions which are of interest include those comprising as component (b) a compound

of the formula |

)
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and if nis 2, Rl is unsubstituted or Cl-C4al ky

G

hydroxy-substituted phenyl ene or naphthyl ene; or isi R3,
R4 and R5 independently of one another are hydrogen yl,
C25al kyl , .Cr Cgphenyl al kyl, unsubstituted or CO-C4al enyl ;
unsubstituted or Cl-C4al kyI substi t'ut ed7 - C8cycl oa ,

Cl- C eal kyl t hi o, Cl-C4al kyl ami no, di (Cl<C4al kyl)ani { yloxy,
Cl- C25al kanoyl am no, C- C2sal kenoyl oxy, Ce-GCi al kano [.aafy Whl ch is

i nterrupted by oxygen, sulfur or /N-1114 ; C6-Cgcyc ey carpbonyl oxy,

benzoyl oxy or d -d 2al kyl -substituted benzoyl oxy; or else the radicals R2

and Ra Or'rhﬁgb%f@ﬂ'g? ﬁﬂévf]lagﬁr @(ﬂgolgfﬂ\ MbulbiRgs hads S%Oy%r L gs Bﬁfroholgﬁ%@rhm""ﬁ h

t he carbon
addi t'i ongarticular tom) HoGORD:, @rexemnlp)fmz‘dmoummm Rs and R6 are hydrogen,

are attached, nzo ring,

R4 is additionally a radical of the formula I1]

Y
|

: OH R2
As already mentioned, the organignratariaisLto be pratectedh iareh preferably argania spe-

I ndi cat ed; AOQWRNERY, pBiymets. In & cOrtelE therrhdptablidhaterials are protected with particu-

lar advantage. Attention should be drawn above all in this context to the outstanding activity
of the novel stabilizer mixture of components (b) and {(c) or (b), (¢) and (d) as in-process
stabilizers (heat stabilizers). For this purpose they are advantageously added to the polymer
prior to or during its processing. However, other polymers too (for example elastomers) or
lubricants or hydraulic fluids can be stabilized against degradation, for example light-induced
or thermooxidative degradation. Elastomers can be taken from the above listing of possibie
organic materials. - ' '

The lubricants and hydraulic flui:dél in question are based, for example, on mineral oils or
synthetic oils or on mixtures thereof. The lubricants are familiar to the skilled worker and are
described in the relevant technical literature, for example in Dieter Kiamann, "Schmierstoffe
und verwandte Produkte" (Verlag Chemie, Weinheim, 1982), in Schewe-Kobek, "Das

'Schmiermittel-Taschenbuch" (Dr. Alfred Hlthig-Verlag, Heidelberg, 1974) and in “Ulimanns

Enzykiopéadie der technischen Chemie®, Vol.13, pages 85-94 (Verlag Chemie, Weinheim,
1977).

A preferred embodiment of the present invention is therefore the use of components (b) and

- {c) or (b), (c) and (d) as stabilizers, especially in-process stabilizers (thermal stabilizers), for

organic materials, especially thermoplastic polymers, against oxidative, thermal or light-
induced degradation.

The present invention also relates to a stabilizer mixture comprising (i) at least one com-
pound of the benzofuran-2-one type and (i) at least one compound from the group of the
sterically hindered amines; and with the proviso that the sterically hindered amine compound
does not additionally contain a phosphite or phosphonite moiety.

The present invention likewise relates to a stabilizer mixture comprising (i) at least one com-
pound of the benzofuran-2-one type, (ii) at least one compound from the group of the steri-



R6 is hydrogen or a radical of the fornula IV [err] where R4 is
not .a radical of the fornula IIl and R is defined as indicated above for n
= 1, R7, R8, RO, R and Rl1l independently of one another are hydrogen,

hal ogen, hydroxyl, Cl-C25al kyl, C2-C25al kyl interrupted by oxygen, sulfur
or qJerr] C2- C25a|koxy |nterrupted by sgxygen, sul fur or [err] ;

Cl- C25al kyl t hi o, C3-C25al kenyl, . *C3-C2al kenyl oxy, C3-C2al kynyl,

Cr C25al kynyl oxy, C}CBphenyIaIkyI, C% Cphenyl al koxy, unsubstituted or

Cl- C4al kyl - substi t.ut ed

.o bsti t ut ed | kyl - substi t
phenoxy; cahy. hipdered amipe @"@y("'tﬂé?%il°sglfsﬁpgt'ﬂ‘féﬂ_@§@ (:937%' J I" j8hiig of

unsubst i ttHé % eic ﬁwsa‘rwéskud plﬁsbﬁémteu:t &t With %j@ﬂalthamm ar@phdsphmno
di ( C0- C4a| am no, an anoyl .1 trruPt J .b gen,
sul fur orp ecompgqn 3 Iy eataiR.a stedealy hindorec 2 pred by
oxygen, sul fur or N1l,4 O - C25al kanoyl am no, CS C25a| kenoyl

C3-:C25al k | int ted b
a lé‘arg%ence is earlsroué)wen to ¥ta8m¥ mlxtu?'gs In whlch the weight ratio of the components

(i) : (ii) is from 100 : 1 to 0.01 : 100, in particular from 5: 1 to 0.01 : 10.

Preference is likewise given to stabilizer mixtures in which the weight ratio of the
components (i) : (ii) : (iii) is from 100 : 1 : 0.01 t0 0.01 : 1 : 100, in particularfrom5:1:0.1 to
0.01:1:10.

The novel stabilizer mixtures of components (b) and {c) or (b), (c) and (d) feature excellent
stability to hydrolysis and advantageous colour behaviour, i.e. little discoloration of the orga-
nic materials during processing.

Organic materials which are stabilized with the components of the present invention are par-
ticularly well protected against light-induced degradation. '

The present invention also relates to a process for stabilizing an organic material against oxi-
dative, thermal or light-induced degradation, which comprises incorporating in or applying to
said material at least one each of components (b) and (c) or of components (b), (c) and (d).

Preference is given to a process for stabilizing polyolefins that are in long-term contact with
extractive media, where the polyolefins are thick-layer polyolefin mouldings and have a layer
thickness of from 1 to 50 mm, in particular from 1 to 30 mm, for example from 2 to 10 mm,
which comprises incorporating in or applying to said polyolefins at least one each of compo-
nents (b) and (c) or of (b), (c) and (d).

Also of particular interest is a process for stabilizing thick-layer polyolefin mouldings that are
in long-term contact with extractive media, wherein the thick-layer polyolefin mouldings are
pipes or geomembranes, which comprises incorporating in or applying to said mouidings at
least one each of components (b) and (c) or of (b), (c) and (d). '
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ZN- Rg ; C3- C23a| kenoyl oxy, C3-C26al kenoyl oxy interrupted by nxvnén syl f ur |
: Ca- CCxycloatl kyl car bonyl , 06 Cgcycl oalﬁgplmggmtgmysﬂgm

et SN, o > o

or efFse, in torrula 14, the radicals Ri.gg.and R8 or thejr
R11, together with the carbon atons to which they are|aftached.. for
benzo ring, R and R13 independently of one another arg unsubstituted or
Cl- C4al kyl -subst it uted phenyl ene or naphthyl ene, Rl4 Ls-hydrogen—er

C1- C8al kyWHAT IC M@(& [err]  Cl-Cl8al koxy or [err]

R25 R16 and R17 i ndependently of one another are hydrogen, CF3,
Cl-Cl2al kyl or phenyl, or R16 and R17, together with the C atomto which

t hey are ALORIRQSItipR, Compriging C8cycl oal kyl i dene ring which is unsubstituted
or substit ujegh Bfgﬁﬁ?cjmdtenﬁ shbiéﬁﬁolbmdﬁiv&ﬁérh‘él or Iﬁiﬁﬁmﬂﬂéhﬁébrﬁd&ii@ﬁendent ly

of ene anot her are hydrogen, Cl-C4al or. pheny R20 i s hydrogen or
Cl- C4al ky! , b)retieast opg gempend QHQ%BQW WFE‘(? Qﬂetiﬂe’@&‘ﬂl kyl - substi t ut ed

phenyl ; Cl- 62axabist bne esmpdardd ffoth thé gﬁoab ot {eSslonballp inaered aihédifan8withdhé | ;
Cr C9pheny| al’kyl which is unsubstitu
proviso that the sterically hindered amme amine compound does not additionally contain a

phosphite or phosphonite moiety.

2. A odmposition according to claim 1, additionally comprising d) at least one compound
selected from the group consisting of the organic phosphites or phosphonites; and with the
proviso that the organic phosphite or phosphonite compound does not additionally contain a
sterically hindered amine radical.

3. A composition according to claim 1, comprising as component (b) a compound of the
formula |

)

in which, ifnis 1,

R, is unsubstituted or C,-Calkyl-, C-C,alkoxy-, C;-Calkylthio-, hydroxyl-, halo-, amino-,
C;-Calkylamino-, phenylamino- or di(Cy-Caalkyl)amino-substituted naphthyl, phenanthryl,
anthryl, 5,6,7,8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1-naphthyl, thienyl, benzo{bithienyl,
naphtho[z,s;b]thienyl, thianthrenyl, dibenzofuryl, chromenyl, xanthenyl, phenoxathiinyl,
pyrrolyl, imidazolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridaziny, indolizinyl, isoindolyl, indolyi,
indazolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, pteridinyl, carbazolyl, B-carbolinyl, phenanthridinyl, acridinyl,
perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl,
biphenyl, terphenyl, fluorenyl or phenoxazinyl, or R, is a radical of the formula Il



substitutedqan_th*gnﬁng“gﬁgicaI froml to 3 tinmes by Cl-C4al kyl;
GrC25phenyl al kyl whi c ubstituted or substituted on the phenyl
radi.cal fro lMi, Cl-C4aIkyI'and i nterrupted by oxygen, sulfur
or [err] ”I H s R20 and R21, together with the carbon atons
to vihi ch they dretatfacheds form a C5-Cl2cycl oal kyl ene ring which is
unsubstituted or substituted from1l to 3"%i'mes by Cl-Cdalkyl; R22 is
hydrogen or Cl-C4al kyl, R23 is hydrogen, Cl-C25al kanoyl, C3-C25al kenoyl,
C3- C25al kanoyl interrupted by oxygen, sulfur or [err] ; C2-C25al kanoyl
substituted by a di (Cl-C6al kyl ) phosphonat e group; C6C9cycl oal kyl car bonyl ,
t henoyl, furoyl, benzoyl or Cl-ClZaIéyI-substituted benzoyl ;

. 9

Rio

)
R, Ry
Rs

and
if nis 2,

R, is unsubstituted or C¢-C,alkyl- or hydroky-substituted phenylene or naphthylene; or is
-Riz-X-Ryz-,

Re, Ra, Rs and Rs independently of one another are hydrogen, chlorine, hydroxyl,

C4-Casalkyl, C-Cgphenylalkyl, unsubstituted or C4-C,alkyl-substituted phenyl; unsubstituted |
* or C-Cqalkyl-substituted Cs-Cscycloalkyl; C1-Cisalkoxy, Ci-Cisalkylthio, C4-Csalkylamino,

di(C4-Calkyl)amino, C4-Casalkanoyloxy, Ci-Czsalkanoylamino, Cs-Casalkenoyloxy,

Cs-Casalkanoyloxy which is interrupted by oxygen, sulfur or >N—I'-l14 ; Ce-Cgcycloalkyl-

carbonyloxy, benzoyloxy or C:-Cizalkyl-substituted benzoyloxy; or else the radicals R, and
) R; or the radicals R; and R, or the radicals R; and Rs, together with the carbon atoms to
(. which they are attached, form a benzo ring, Ry is additionally -(CH,),-CORs or -(CH,),OH
or, if Rs, Rs and Rg are hydrogen, R, is additionally a radical of the formula lil

an
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in which Ry is defined as indicated above forn=1, (0 7 DEC 1998




R24 and is independently of one another are hydrogen or Cl- Cl8al kyl, R26 is

hydrogen or—el—GBaHeyl———RQ—'fﬁ—? a direct bond, Cl-d 8al kyl epe—

-C 8al kyl en oxygen, sulfur or RE%_AGEMENT SHEBD |
|s d - d 8al k)m“ 1' @i@]ﬂiﬁ | s hydr.ogen or Cl1-C 8al kyl, M ps—am fr-varl ent

netat cati on

is 0,1 or -104-

nd, oxygel m1su|fur or -NR31- 1 '0$7JDEE19§5 p

o~

R is hydrogen or a radical of the formula IV

(V)

where R; is not a radical of the formuia lil and R; is defined as indicated above forn =1,
Ry, Rs, Re, Rio and Ry; independently of one another are hydrogen, halogen, hydroxyl,

C1-Casalkyl, Co-Casalkyl interrupted by oxygen, sulfur or >N—— R,, s C1-Czsalkoxy,

C2-Casalkoxy interrupted by oxygen, sulfur or >N—-Fi1 4 ; C1-Casalkyithio, Cs-Casalkenyl,

.Cs-Czsalkenyloxy, Cs-Casalkynyl, Cs-Casalkynyloxy, C-Cophenylalkyl, C-Cophenylalkoxy,

unsubstituted or C;-C,alkyl-substituted phenyl; unsubstituted or C-Calkyl-substituted
phenoxy; unsubstituted or C4-C,alkyl-substituted Cs-Cecycloalkyl; unsubstituted or
C,-Caalkyl-substituted Cs-Cgcycloalkoxy; Cy-Csalkylamino, di(C4-C,alkyl)amino,

Ci-Casalkanoyl, Cs~Cpsalkanoyl interrupted by oxygen, sulfur or >N—B“ ;

C,-Czsalkanoyloxy, Cs-Casalkanoyloxy interrupted by oxygen, sulfur or >N—R14 :
C,-Czsalkanoylamino, Cs-Casalkenoyl, Ca-Casalkenoyl interrupted by oxygen, sulfur or

>N—-R14 ; C3-Casalkenoyloxy, Cs-Casalkenoyloxy interrupted by oxygen, sulfur or

>N—Fi,4 ; Ce-Cgeycloalkylcarbonyl, Ce-Cocycloalkyicarbonyloxy, benzoyl or C1-C1zailky|-

substituted benzoyl; benzoyloxy or C;-Cqzalkyl-substituted benzoyloxy;



gis 1l 2, 3, 4,50r 6, r is 1l 2or 3, and s is O, 1 Or_ 2. el —1
corrp03|t|on_ac1;gx_d4_ng_to—ci~ac|_ml corrprl sing as conp n@gpL;((iﬂ\nE&chSﬁﬁﬂu d of

a rad| cal

the f RS
of llm m ll Iu l [err] R5 is
R*0 'and R11, one anot he'r are hydrogep,

TN,

hydrogen, R4 is hwWdr yl{ or

c@?lgoﬁﬁpk% T

R R
10 2 - ) )
—O0—¢—C—R; or —O0—C—C—0—R, ,0r else, in formula li, the radicals R;
R19 H R22

and Rs or the radicals Rg and Ry4, together with the carbon atoms to which they are
attached, form a benzo ring,

Ri2 and R,; independently of one another are unsubstituted or C4-Caalkyl-substituted
phenylene or naphthylene,

Ry4 is hydrogen or C4-Cgalkyl,

/R“
Rys is hydroxyl, [—-O- -Jr-M”'] ,Cr-Cealkoxyor —N_
R25

. Ris and Ry7 independently of one another are hydrogen, CF3, C;-Cyzalkyl or phenyi, or Ry

and Ry, together with the C atom to which they are attached, form a Cs-Cgcycloalkylidene
ring which is unsubstituted or-substituted from 1 to 3 times by C4-Calkyl; '
Risand R,s independently of one another are hydrogen, Cy-Caalkyl or phenyl,

Ry is hydrogen or C4-Csalkyl,

R2s is hydrogen, unsubstituted or C,-Csalkyl-substituted phenyli C+-Casalkyl, Co-Cosalkyl

interrupted by oxygen, sulfur or >N—R,4 ; Cr-Cephenylalkyl which is unsubétituted_ or

substituted on the phenyl radical from 1 to 3 times by C4-Csalkyl; C~Cosphenylalkyl which is
unsubstituted or substituted on the phenyl radical from 1 to 3 times by C,-C,alkyl and

interrupted by oxygen, sulfur or >N—R14 , or else the radicals Ry and Ray, together with

the carbon atoms to which they are attached, form a Cs-Cyzcycloalkylene ring which is
unsubstituted or substituted from 1 to 3 times by C;-Caalkyl;

Rz is hydrogen or C4-Caalkyl,

Ra; is hydrogen, C;-Casalkanoyl, Cs-Casalkenoyl, Ca-Casalkanoyl interrupted by oxygen,

sulfur or >N-—R, + » C>-Casalkanoyl substituted by a di(C+-Cealkyl)phosphonate group;

Ce-Cscycloalkylcarbonyl, thenoyil, furoyl, benzoyl or C1-C12alkylésubstituted benzoyl;



C2- C6al kanoyl oxy or [err] with the provi so that at |east two of the

" radi cal s RA—R8;-—"R9—R0—-o0r Rl1 are hydrogen, - 105 - _
R16 and R17, with the Catomto which they are attached, forma

cycl.ohexyli N’”@Eﬂ ug 'M 'i's unsubstituted or substituted by ‘

Ck- Hal kyl ; R22 are hydrogen, and R23 is hydrogen or

Cl- C18al kanoyl 5. A conposition according to claim1, in which

conponent (c) conprises at |east one radical of the formula XII or X1l

[err] i n which G is hydrogen or nmethyl, and Gl and & are

hydrogen, methyl or together 8HE oxygen. 6. A conpositipn according to

claiml, in V\/m ch corrpon@sﬁ\é/c) Is a conpound of the H(Ior/rruf’a H1, H2, H3,
H4, H5 H6, H7Q H8 or H9

" _{ CH, ﬁ C\CHa
CHz—\ ,~OoH ' —c—CH;—s—CHz-Q—OH '

O

Rag | Rae
- -
HC. / s
I Cowl g g g
? or ?
—C—CHE—T‘— OH —C—Rz—C—Ry —C~Rz—Ry,
€ Oty Py
1,

R24 and Rzs independently of one another are hydrogen or C1-C1aalkyl
Rzs is hydrogen or C4-Cgalkyl,
R2; is a direct bond, C,-Cmalkylehe. C2-Cigalkylene interrupted by oxygen, sulfur or

>N—R,4 ; C2-Cigalkenylene, Cx-Coealkylidene, C~-Cagphenylalkylidene,

.Cs-Cecycloalkylene, C7-Cgbicycloalkylene, unsubstituted or Cs-Calkyl-substituted

phenylene, ,,(’-;\)\ or ,(/—\)\ .

S
o /R24
( . -1 .+ _
Rgg is hydroxyl, [_.0 —M ] , C1-Cqsalkoxy or N\ .
r Ras
. O
Rz is oxygen, -NH- or N-—C—NH-R,, *
: /
Rso is C4-Cygalkyl or phenyl,
Rj3; is hydrogen or C-Cygalkyl, _
o 18 hyarogen or GrCreslly FEPLACEMENT SHEET

M is an r-valent metal cation,

X is a direct bond, oxygen, sulfur or -NRg;-, 07 DEC 1998

nistor2,

pis0,1o0r2,




- 106-

U
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qis1,2,3,4,50r6,
ris1,2or3,and
sis0,tor2.

4. A composition according to claim 1, comprising as component (b) a compound of the

formula V
)
in which
R: is hydrogen or C,-Cealkyl,
Rs is hydrogen,
R, is hydrogen, C1-Cealkyl or a radical of the formula lila
(llla),

Rs is hydrogen,
Rz, Rs, Rs, Ryo and Ry4 independently of one another are hydrogen, Cs-C,alkyl, C-C,alkoxy,

RZO R21
= 1

C.-Cgalkanoyioxy or —O—?—f?-—o—ﬂa , with the proviso that at least two of the
H Ry

radicals Ry, Rs, Ra, Rio Or Ry; are hydrogen,



[err]

N
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Ris and Ry, together with the C atom to which they are attached, form a cyclohexylidene
ring which is unsubstituted or substituted by C;-Caalkyl;

R20, R21 and Rz, are hydrogen, and

R2s is hydrogen or C4-Cygalkanoyl.

5. A composition according to claim 1, in which component (c) comprises at least one
radical of the formula Xl or XIll

CH, G,
G—CH,— ; ‘ -G,
Xin —N N— {Xii)
G—-C'HA—/
CH,
in which

G is hydrogen or methyl, .and
Gt and G are hydrogen, methy! or together are oxygen.

6. A composition according to claim 1, in which component (c) is a compound of the
formuta H1, H2, H3, H4, H5, H6, H7, H8 or HI

CH, . CH,

Hac i 0 o
H,C,0—N 0~C—(CH,);—C—0 N—OCH,  (H1)
Hac CHs
CH, CH,

S
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CH,),C. - e ‘
(CHy)y n-(|34H9 ﬁ CH,
HO CH;~C—1—C—0 N—CH
(CHy),C h
. CH,
- 42
CH, CH,
H,C " ﬁ CH,
Q - H,C—~N 0—C—(CH,);—C—0O N—CH, (H3)
HC CHy
CH, - CH,
CH;,
CH, 0
If il
—1—0 N—CH;-CH;—0—C—CH;~CH;~C—1— (H4)
CH;,
A CH, | dm
& SHy  op,
HN—C—CH;—~C—CH,
\ J\NCHa CH,
[
\\N/ N— (CHy); N (H5)
H,C CH, HC CH,
N
HC CH
C s HC | O
H
e ~m
REPLAGEMENT SHEET
07 DEC 1998
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* [err] mis a nunber from

%Qﬁp:]i o1 ngae- conponent (@) & compound of the f or mul LIRGPLACENVGSHERT
err : '; 3 ‘
ST T o7 07 DEC 59
HN—CH,CH,0H
NéLN
n-CH7—N '\\N g N—n-C H,
H,C CH, HC CH,
H,C (He)

| / H,C
CHSO -Q_ CH=—= C\ (H7)

c
H,C

H—N

H,C

CH,

R'—N

[ [
H—(CH,);—N—(CH,)y—N—(CH,)s~NH—~R'

| S o
ﬁ-°£§“—°"a
° CH,
H,C
CH,
o .0 CH, '
| I :
0—C—(CH,)—C—0 —H (H8)
) CH3
| CH

5 .

R R
(H9)
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in which the indices are integral and n' is 3 or

] 2
"2, " is2o0r 3, r" is4to12; y' is 1,2 or 3 an@ '_
i.s 2, is C2-Cl8al kyl ene; C2-Cl2al kyl ene interrupted i M’J _ or

a radi cal of the fornula [err]

phenyléne; Al, if n is 3 |sarad|caT1Q§ the formula - CeH2eI-

CH, /]\ CH,
: H,C N °N CH,
inwhich g = HC—N ’ ril l\\N ,” T N—CH, ,and

m is a number from the range from 2 to 200.

7. A composition according to claim 2, comprising as component (d) a compound of the
formula1,2,3,4,5,60r7

O—R’z /o__ R’z
(1) RTY—P_ A—+X'—P (2
N
O—RY O—RY

R17 . O\ \ - :
(3 ><: P—O0——~A , —0——R, (@)
RS o
q p'

. REPLACEMENT SHEET |
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A,

direct bond, -CFZ-, -CHR 4-,_ -CR 1R 4-, sulfur, C5-C7dy®

Is 4, is [err] A" is as defined for A iff % NTB},HEﬁ
o]

SX‘;! ? .“ﬁﬁy'e,' di{lﬁlﬂﬂ]ﬂﬁlﬂ“ﬂl&ﬂfﬂl fosed by o b o "

-O:\"

;o D'x ik pt i% 185 i*s Cl C4aky° E, if y isfly is Cl-Cl8al WHylj,
hal ogen; E, if yis 2, is -0 AQO E, if yfJis 37 1s a radicg

of the formla R'4C(CHZO)3 or N(CH2CH2O-)3; Q is thelradical of an-at
| east z'-val ent al cohol or phenol, this radical being attached via the

oxygen atomto the osphorus atom - R1, R2 and R3

i ndependent |y of ond anot heRiare Cl-C|8al kyl which is unsubstituted or
substituted by hal ogen, r -CONR 4R 4; C2-Cl8al kyl interrupted
by oxygen, sulfur or gt Ryl al kyl ; C5JC12cycIoaIkyr, phenyl or
napht hyl ; napht hyl ed by hal oge Kmt radi cal s
or alkoxy radlcals to 18 c3 5~

C7- Cphenyhl kyl ; Ear[ &, i X fornula [er wﬁ&dh mM is @

i nteger fromthe ranjge 8, #is|hydrogen, (

Cl12- Cl2cycl oal kyl or % R5 and R 9 |y of one
anot her are hydroge - C6eycl oal Kyl , R 7 and QTS, If q is
2, independently .of| one anot/ [1- C4al kyl or together are a

2, 3-dehydr opent anet hiyl ene r &iical ; ange}R 7 and R8, if q is 3, are nethyl;
y

R 14 is hydrogen, Cl-C9al kyl or cycl ohéex

C

[

in which the indices are integral and
nNis2,3or4;p'istor2;q'is2or3;ris4to12;y’'is1,2o0r3;andZ’ is 1 to 6;
A ifn'is 2, is C2-Cygalkylene; Cz-C12a|kylene interrupted by oxygen, sulfur or -NR's-; a

radical of the formula _@ @_

< > < > or phenylene;

A, if n' is 3, is a radical of the formula -CyHazr.4-;
CH;—

A,ifn'is4,is ~—CH;—C—CH;—
Cl2Hz—

A" is as defined for A’ if n’ is 2; _

B’ is a direct bond, -CHz-, -CHR's-, -CR’1Rs-, sulfur, Cs-C;cycloalkylidene, or cyclohexylidene
which is substituted by from 1 to 4.C,-C,alkyl radicals in position 3, 4 and/or 5;

D, if p'is 1, is Cy-Cyalkyl and, if p’ is 2, is -CH,OCH,-;

D" if p’is 1, is C4-Caalkyl; :

E, ify'is 1, is C1-Cigalkyl, -OR’; or halogen;

E,ifyis 2, is -O-A"-O-,

E, if y is 3, is a radical of the formula R’;C{CH,0-); or N(CH.CH;0-)s;

Q' is the radical of an at least z’-valent alcohol or phenol, this radical being attached via the
oxygen atom to the phosphorus atom;



R'15 is hydrogen or methyl and, if two or nore radicalgp BdsKEEP lare

present,

N
A

these—f—am%—s—&r—e—-r-dent ical or different, K
di rect bond or en, 7 ~a direct bond, nethyleng,

sul fur, and Emml I I ﬂmgl 8. A conposition afc O DECH988aijmi2, in
whi ch conpo 4-di-tert- 25tyl phenyl ){ pposphi t e, '
trls(nonylphenyl) phosphlte or a conpoun

G H J[err] [err] [err]

R 16) 2- or

of the forpula A, B, C, D, H, F,

R'y, R'2 and R'al independenﬁy of one another are C;-Cygalkyl which is unsubstituted or
substituted by halogen, -COOB'4, -CN or ~CONR'4R';; C2-Cisalkyl interrupted by oxygen,
sulfur or -NR's~; C-Cgphenylalkyl; Cs-Ci2cycloalkyl, phenyl or naphthyl; naphthyl or phenyl
substituted by halogen, 1 to 3 alkyl radicals or alkoxy radicals having a total of 1 to

R's

18 carbon atoms or by C;-Cgphenylalkyl; 'or a radical of the formula —(CH Z)m' OH.

R'G
in which m' is an integer from the range 3 to 6;
's is hydrogen, C4-Cysalkyl, Cs-Cyacycloalkyl or C;-Cgphenylalkyi,
R's and R's independently of one another are hydrogen, C;-Cgalkyl or Cs-Cgcycloalkyl,
'z and R's, if q' is 2, independently of one another are C;-C,alkyl or together are a
2,3-dehydropentamethylene radical; and
R'y and R'g, if g' is 3, are methyl;
R'14 is hydrogen, C,-Cealkyl or cydlohexyl,
R'is is hydrogen or methyl and, if two or more radicals R'i; and R'ys are present, these
radicals are identical or different,
X' and Y’ are each a direct bond or oxygen,
Z' is a direct bond, methylene, -C(R'4g)2- or sulfur, and
R'ss is Cr-Caalkyl. '

8. A composition according to claim 2, in which component (d) is tris(2,4-di-tert-butylphenyl)
phosphite, tris(nonylphenyi) phosphite or a compound of the formula A, B, C, D, E, F, G, H,
l,KorL

(CHy),C C(CHy), i CHYC C(CHy), ]
Q Q |
(A) HC—CH p—F  P—O—CHCH7 TN (g
0 O o
(CHp),C
C (CHy, i s C(CHy),

(CH,),C



[err]

\\\l\l\\ \\\l\\ | \\l\l I \ll\

(CH,),C C(CHy)s
Q
OIP—f'O—'CHZCH(CA,Hs)CHcha ©
(CHQ),C
C(CH,),
0 o)
(CHYC o—F, >< =0
- ] F- C(CHy),
C(CHy); (CHy),C
| C(CHy)s (CHY)SC
Hac—Q— >< @'
C(CHy); (CHy)C
- CHy ]
] ] H,C—C—CH,
() HCa—O0—P X  P—O—CgH o
/ 18°' 37
| S g HG,
i & o
3 CH3 .
| — 2
C{CHy)s C{CH),
3

C(CH,),

2

-P—OCH,CH; ()

H



10. A conposition according to claim1, conprising as conper 1
t her m)pl astic pol ynmer 1.1. conposition according tp RHP& A
conpri si ng amnﬁm’emﬁol yol ef i n. 12. A conpo§i {7 on
claiml, conpri “ t. (a)a polyolefin fibre. 307?\
according to m‘ﬁ“ﬁ‘ mﬁ‘m ng as conglqléqnt (a) an essentiall y
phenol -free p yo¢ e N fihré. . -113- 14. A conpok

to claim1, conprising as conponent -(a) polyethylene or |
copol yner thereof with nono- and diol efins. 15. A conpdet+tTon according
to claim1, in which conponent (b) d(eH?g esent in an amount of from 0. 0005
to 5 % based on the wei ght of caonpbnen corrposition accordi ng
to claim1, in which cor’rﬂongnt I s p_sent ’?fnénount of from0.01 to
10 % based on the wei gh(f: colkpangnt ~(ajls A conposit [en according to
claim2, in which conponent (d) T3 presentoln Qﬁz%unt of q‘romO 01 to 10

% based on the weight of conponent ¢@hM,), 18. A conposition according to

claim1, conprising in addition to components (a), (b) and (c) further
additives in addition.

[ / > < A
] A Y]
C o) o

H3
) C(CH:,)2 (CHa)2
| e @
(CHY.CL C(CHy,
Q
CH, PO —CH, (L.
O
C (CHy,
(CH,),C '

N

9. A composition according to claim 1, comprising as component (a) a natural, semisynthe-
tic or synthetic polymer.

10. A composition according to claim 1, comprising as component.(a) a thermoplastic
polymer.

11. A composition according to claim 1, comprising as component (a) a polyolefin.
12. A composition according to claim-1, comprising as component (a)-a polyolefin fibre.

13. A composition according to claim 1, comprising as component (a) an essentially
phenol-free polyolefin fibre.



. . REPLACEMENT SHEEI
19. A stabilizer m xture conprising 1) at | east one c¢ )
benzof uran-2-one type, and——1ii) at Ieast one conpound f
the Stericall hlndered amnesI and with the provi s
stericafll y.hlml cmi)ound does not additionally ' |
phosphite or 20. Aqgtabilizer n1xtﬂLf according to
claim 19, addltlonally conpr|5|ng I11) at 1 east one conpouhe-—setected Trom
t he group consi sting of the organi c phosphates or phosphonites; and wth
the proviso that the organic phosphite or phosphonite conpound does not
addi t i onalliy Accampasition ascerdinge claim i nepimprisingas-companeptia) polyethylepe or

bi | h h f th
component BOpERYERe B¢ B2ofohel Befect il pong; Endigeind )7 21 Ol 11 zor

m xture according to claim20, in which the weight ratio of the conponents

(| ) (| [ ) I i t

15, W i o B 1 .4t ) pros 1 o
oxi dat i vefrotm@ﬂﬂ@ﬂ toh % bagied-onrthie weightictrampanent(a).whi ch conpri ses
i ncorporating in or applying to said naterial at |east one each of

conponents (b) and (c) according to claim 1. 24. The use of a m xture of
conponent 46( [# campbsitioh aecondingi ta glair 1¢inavhich cemporteablc) ispresent or anmamauntof

mat er i al s b B3, 98 bEBhdetFon hBSIEH oPlorHhi (auced degr adation.

17. A composition according to claim 2, in which component (d) is present in an amount of
from 0.01 to 10 % based on the weight of component (a).

18. A composition according to claim 1, comprising in addition to components (a), (b) and
(c) further additives in addition.

19. A stabilizer mixture comprising
i) atleast one compound of the benzofuran-2-one tjpe, and
i) atleast one compound from the group of the sterically hindered amines; and with the
proviso that the sterically hindered amine compound does not additionally contain a
phosphite or phosphonite moiety. |

20. A stabilizer mixture according to claim 19, additionally comprising iii) at least one
compound selected from the group consisting of the organic phosphites or phosphonites;
and with the proviso that the organic phosphite or phosphonite compound does not

additionally contain a sterically hindered amine radical.

21. A stabilizer mixture according to claim 19, in which the weight ratio of the components
(i) : (ii) is from 100 : 1 to 0.01 : 100.

22. A stabilizer mixture according to claim 20, in which the weight ratio of the components
(i) : (ii) - (iii) is from 100 : 1 : 0.01 t0 0.01 : 1 : 100.
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23. A process for stabilizing an organic material against oxidative, thermal or light-induced

degradation, which comprises incotporating in or applying to said material at least one each
of components (b) and (c) according to claim 1.

24. The use of a mixture of components (b) and (c) according to claim 1 as stabilizers for -
organic materials against oxidative, thermal or light-induced degradation.
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