Descri ption P&lyal kyl pi peri di ne conpounds The present invention relates to
novel: pokyal kyl - 5 pi peridi ne conmpounds whi ch are di.stinguished by particu-
lardy low volatility at elevated tenperature. It is known thagkivﬁgeic
conpounds are danmaged by |ight, radi atijon, oxygen or heat. Th e

al ready been many publications descrihing conpounds for stabilizing organic
10 material.’ Sonme of themrelate to conpounds based on
2,2,6,6-tetramet hyl pi peridi ne. Specific spiro conmpounds have proven
particularly ' (cf. EP 8 102, EP 28 318 and EP 280 263). Also
known are diaggé%ﬁﬁidégghes of the fornmula [err] 15 in which RL is a

di azaspirodecyl group (cf. EP 57 885). These conpounds have been found to

have the disaqyg!yégﬁgfgiﬁgiiuaﬂéﬂéﬁﬂ@gﬂﬂggﬂﬂ atile at el evated tenperature.
Surprisingly, it "has 'been found that "conpounds having a simlar structure

have significantly lower volatility. 20 The invention thus relates to

conpounds of fre f gpredént invenitiod |Pelditéd. Yeos A6vedl pbRy@lkyns [err]
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larly low volatility at elevated temperature.

It is known that organic compounds are damaged by light,
radiation, oxygen or heat. There have already been many
publications describing compounds for stabilizing organic

10 material. Some' of them relate to compounds based on
2,2,6,6-tetramethylpiperidine. Specific spiro compounds
have proven particularly effective' (cf£. EP 8 102,
EP 28 318 and EP 280 263).

Also known are diazaspirodecanes of the formula
R? (A -CH-0-x'-2%~x}), -k
R‘
15 in which R! is a diazaspirodecyl group (cf. EP 57 885).

These compounds have been found to have the disadvantage
of being relatively volatile at elevated temperature.

Surprisingly, it has been found that compounds having a
similar structure have significantly lower volatility.

20 The invention thus relates to compounds of the formula I



[err] and [err] are i dentical or different and are a hydr ogen 5
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Rl is a hydrogen atom or an alkyl group,
R? is a hydrogen atom or an alkyl group,

R3 and R* are identical or different and are a hydrogen
5 atom or an alkyi group, or R?® and R?, together with the
carbon atom connecting them, form a ring having 5 to 12

ring members,

n is 1, 2 or 3,

and

A, in the case where n = 1,

10
the

conne

ers, nis 1, 2=
is [err] [err] [err] the -3
5 A in thegjcase
p,‘R5 Is a [err]-alkyl group
aR[err]-cycloal kyl gfoup, a [err] 1
group, a [err] ar his8
group, jisubskituted or||E

is -COOR®, -P(OR®) (OR7), -8i(OR®) (OR®) (OR®), -8iR°R°R® or




di fferent, -4- R and R7 are identical or different and are a
[err}-al kyl group, a [err]-alkenyl group, a [err] al kynyl group, a
[ers]-cycloal kyl group, a [err]-bi- cycloglkyl group, a [err]-cycloal kenyl
group, a [err] 5 aryl group, a [err]-aralkyl group or a [err]-aral kyl
group, substituted by [err]-al kyl or phenyl, or are a radical of the

formula I'l or IIl [err] [err] x in which [errkand [err] are as defined
above, and X is a direct bond or nethylene gyoup or a 1,1- 10 al kyl i dene
group having 2 to 5 carbon atons, [err] err] are identical or ,
different and are [err] [err] or one of/ft he \ groups [err] in which

[err] is a hydrogen atom a [err]- oup a [err]-cycloal kyl group, a

[err]-aral kyl group, a [err] al kanoyl a [err]-al kenoyl group or a
benzoyl group, or is

group,

A, in the case where n = 2,
is -CO-, =POR®, =8i(OR®) (OR®), =8iR5R% or the

—~,
Rt

group,

5 A, in the case where n = 3,

is =8i (OR®), =8iR° or the
—{
__</ Y
..-_-_<

group, .
R’ is a C,-C,g-alkyl group, a C,-Cjg-alkenyl group, a
C,-C;g-alkynyl group, a CS-C124cycloa1ky1 group, a Cg-Cyp-

10 bicycloalkyl group, a Cg-~Cg-cycloalkenyl group, a Cgz-Cyp-
aryl group, a C,-Cy-aralkyl group, a C,-Cyg-alkaryl group,
unsubstituted or substituted by C;-C,-alkyl or phenyl,
where a plurality of radicals RS may be identical or
different,



5 [err] and [err] are identical or different and are a [err] al kyl group,
a [err]-eycloalkyl group or a [err]-aryl group, or [err] and [err] together
w tsh the nitrogen, forma 5- to 12-nenbergd_ ring, which may also contain
oxygen. The invention also rel at es to the preparatlon of these 10
conpounds an%s tQnd NHT W fiHentidily | 2009 deﬂé’#‘ér?t n‘a;?&l ag

particular plastics, oils ancil' surface coatings n the ormJ
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nis 1, 2sor a,ryar egeoaply 4. dqecg}arslnyhy(qun airona orc,ad, ear]aikkrayl
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in which R!, R%, R®, R?! and R® are as defined above,
and X is a direct bond or methylene group or a 1,1-
10 alkylidene group having 2 to 5 ‘carbon atoms ,
" R® and R® are identical or different and are -ORS, -NHR5,
-NR*R'? or one of the two groups ‘



10 asmethyl group. [err] and [err] are identical or different and are a
hydrogen.atom a [err], preferably [err]-alkyl group, or [err] and -7-
[err] together with the carbon atom connegti ng them forma ring having 5
to 12, preferably 6 or 12, ring nmenbers” Préferably R3 and R4 are nethyl, a
si x-menbered ring or a twelve-nenbered ring. 5 [err] is a [err]
preferably [err]-al kyl group, [err] preferably [err]-al kepyl group, a

[err] preferably C2-C8-al group, a [err] preferably=—Tenr] al kyl group,
a [err] preferably [err]/bicydloal kyl group, a [er _y_ 2
or [

[err]-cycl oal kenyT  grou 108 err] preferably ‘rr]garyl

group, a [err]-aral kyl gr a [err]-aral kyl group4esukstifuted by
[err]-al kyl or phenyl, where plurality of radicalfs [err] ‘:y be identical
or different. If n=1, Ais a[err] 15 or [err] group, in which [err] is
as defined above. R6 and R7 are identical or different and are a [err]
preferably [err]-al kyl group, a [err] preferably [err] al kenyl group, a

f | -glk | bl - kyl
oroup, "o’ [ or rTbELER FOMY (a Hftibadh Sdd, %ﬁﬁ'ﬁ%&ﬁ?‘@ﬂ?&‘f‘ﬁ’gﬁr Wbl y
[err]-cycl oal Ksmfy ‘&V&}ﬁ,a%ﬂleﬂﬂouﬂoefaer%dﬂ%'P(?Prl]“l’é-r group, 8-C1s-

alkanoyl group, a C,;-Cg-alkenoyl group or a benzoyl

group, or is

N—~R2

5 R! and R'? are identical or different and are a C;-C,q-
alkyl group, a Cgz-C,-cycloalkyl group or a Cgz-C,,-aryl
group, or R and R'2?, together with the nitrogen, form a

5- to 12-membered ring, which may also contain oxygen.

The invention also relates to the preparation of these

10 compounds and to their use for stabilizing organic
material, in particular plastics, oils and surface
coatings. '

In the formula I
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row
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where the numbers shown indicate the position of the
atoms in the spirodecyl five-membered ring. Y is prefer-
ably a group in which the oxygen atom is adjacent to the

carbon atom common to both rings, i.e.

—10p—N—

n is 1, 2 or 3, preferably 1.

R' is a hydrogen atom or a C;-C,;-alkyl group, preferably
a methyl group.

R? is a hydrogen atom or a C;-C,5-alkyl group, preferably
a methyl group.

R® and R* are identical or different and are a hydrogen
atom, a C,-Cg-, preferably C,-C,-alkyl group, or R’ and

Re laced




preferably [err]-al kyl group, a [err]-cycloal kyl group, a [err] preferably
Co-aryl group, or [err] and [err[ together with the nitrogen, forma 5- to
12-3 preferably 5- to 10 6-membered rigg, which may also contain

oxygen, in particular a pyrrolidine, piperidine or norpholine ring. Ais

preferably - Sig€CH}3geehll dlikl! the bhrBon atof 'c%nn@@tinberﬂﬂem, formk -

group, in which errT. and [err] are as defined above. preferably -CO,
[err] [err] ora[E%Fﬂi PF"th 3 to 12, Qrf%ﬁ"?ﬁb][%rsr]mbrl%'he‘"i[’& membersy op,

where [err] is as defined above. Ais preferably [err] The conpounds of

react i ons, knobReBEFABEY BT L BY BZR.RERTL IR AErTRAPTAT o o =

twelve-membered ring.

5 R% is a C;-C,g~, preferably C,-Cg-alkyl group, a C,-Cg-,
preferably C;-Cg-alkenyl group, a C,-Cjg-, preferably
C,-Cg-alkynyl group, a Cg5-C,,-, preferably Cg;-Cg-cyclo-
alkyl group, a C;-C;,-, preferably C.-C;,-bicycloalkyl
group, a Cg5-Cg-, preferably Cg-Cg-cycloalkenyl group, a

10 C¢-C,0-, preferably C¢- or C,,-aryl group, a C,-Cy-aralkyl
group, a C,-Cg-aralkyl group, substituted by C,-C -alkyl
or phenyl, where a plurality of radicals R° may be
identical or different.

If n = 1, A is a -COOR®, -P(OR®) (OR?), -8i(OR®) (OR®) (OR®)
15 or -SiR°R5R® group, in which R® is as defined above.

R® and R’ are identical or different and are a C;-Cig-,
preferably C,-Cg-alkyl group, a C,-C;4-, preferably C;-Cq-
alkenyl group, a C,-C;4-, preferably C,-Cg-alkynyl group,
a C5-Cy,-, preferably C;-Cg-cycloalkyl group, a Cg-Ciq-,

20 preferably Cg-C,,-bicycloalkyl group, a C5-Cg-~, preferably
C;-Cg-cycloalkenyl group, a C4-C ;-, preferably Ciz- or
C,o-aryl group, a C,-Cg-aralkyl group or a C,-Cg-aralkyl
group, substituted by C,;-C,-alkyl or phenyl, or are a
radical of the formula II or III



wi th the corresponding reactive conponents of the formula 5 V where Z is
a hal ogen atomor the [err] group for A= -CO, [err] Zis a halogen atom
for A=-Si [err] 10 [err] or a triazjng derivative. [err] and R7 are as
defi ned above. - 12 - Anot her nethod of preparing the novel conpounds of
the formula | in which R2 = al kyl conprises reacting the conpounds | in
which Jerr] = H wth ﬁheabonventional reagents to give the substituted
.products | in which R2 5 al kyl . The reaction is carried out in a protic
or aprotic, organic solven fergblyea#wdrocarbon(ﬁkﬂparticuIar an
aromati ¢ hydrocarbon, suchfas, r/e e, toluene or xylene, or in
m xtures thereof or R’h—a-nual cohol r- 10 ably an aliphatic al cohol ,:
in particular in a [err] aNcoholf adg¥n isopropanol or jn a nixture of
a hydrocarbon and an al cohgk™th particul ar xyl i 555ho|. Anot her
possibility is to use one ¢ f ghe rededgon conpogfent s excess as solvent.
15 The reaction is caR'i el out ircﬁh.a-p-r-os-el!c\e of sSes.
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in which RY, R?, R3, R? and R®° are as defined above, and
X is a direct bond or a methylene group or a 1,l-alkyl-
idene 'group having 2 to 5 ca:_rbon atoms,

or A is

—
Rt

5 in which R® and R® are identical or different and are
-OR3, -NHRS, ~NR11R12 or one of the two groups



Mol ar anpbunts of base are enpl oyed, even catal ytic anmounts being sufficient
for transesterification reac- tions. The reaction is carried out at a
tenperature of from[err] 20 to the hoidi,ng point of the solvent; the
suitable tem perature depends on the base used and on the reactivity of

t he conpound of the fornmula Y enployed. The novel conpounds of the formula
| can be in the formof the fjfee bases or as acid-additi lts. Suitable
25 ani ons are derived, xanpl e, frominorganic acyds aRd in

particul ar from i Re—spA foni ¢ aci ds. es of Nme+dfani c
anions are chloride, sul fate, tetrafluoroboraty®, phgsphate and
rhodani de. Suitable carb c acids are fornmatg® te, 30

propi onat e, hexanoate, cycl ohekxanoate, |actate, stearate, adryl ate,

met hacryl ate, citrate, nmalonate and succinate, and ani ons of polycarboxylic
acids containing up to 3000 COOH groups. Exanples of sulfonic acid anions
are ben- zenesul fonate and tosyl ate. - 13 - The novel conpounds are

hi ghly suitablia fwhict akld isng Gygavigene o al aafqkQasi- t hpreferablef

| i ght, oxygenasand h T re_added to L,C Jaker |

L abi | oeOPn e, DRyl TOEKB] °an U0k, 00§Q?§3§8§E§,' g;\‘i/eﬁgh?%ﬂ%rglégg%abl y

from0.02 to g¥eup.wei GhtCetaraddkith group, a Cg-C,4-, preferably C,-Cy-
alkanoyl group, a C;-Cz-, preferably C;-C,-alkenoyl group

5 or a benzoyl group, or is

R'! and R'? are identical or different and are a Cy-Cig-»

preferably C,-Cg-alkyl group, a Cg-C,-cycloalkyl group, a
Cg-Cy0-+ Preferably Cg-aryl group, or R1! and r12, together
with the nitrogen, form a 5- to 12-, preferably 5- to
10 6 -membered ring, which may also contain oxygen, in

particular a pyrrolidine, piperidine or morpholine ring.

A is preferably -8i(CH,;);, -COO-alkyl or

o -z

Ifn=2, A is -CO-, =POR®, =8i(OR%) (OR%), =8iR5R® or the



the organic material, before, during or after its preparation. The term
organic material is taken to nean, for exanple, precursors for plastics,

surface coatings and oils, in 10 parti gl ar pl asti cs, surface
coati ngs and oils thensel ves. The present invention also relates to
organic material, in particular plastics, surface coatings and oils, which

has been stabilized against the action of |ight, oxygen 15 and heat and
whi ch contains the conmpound in the abov ti oned concentrations. These
organic materials include the follown /subs¥gnces: 1. Pol ymers of nono-
and diolefins, for exanple high-, ned owdensity pol yethyl ene
(whi ch may have been 20 crosslinked), propyl ene, polyi sobutyl ene,
pol y-1- butene, polynethyl-I|-pentene, polyisyprene or polybuta- diene, and
pol yners of cycl ool efins, such as, for exanplg$ of cycl opentene or

nor bor nene. 2. M xtures of the polyners nentioned under 1), for 25
exanpl e m xtures of polypropylene with pol yethylene or with

pol yi sobut yl egeous, inGehbtknR? samd RDrare caxl diefiméd nabowéh one anot her or
wi th other vinyl nonomers, such as, for exanple, ethylene-propylene

copol yners, propyl ene- 1-but ene 30 copol yners, propyl ene-isobutyl ene
copol yners, ehhyeecpreferabl¥neCO-cop8iy@Hsk3. propyl ene- but adi ene

copol ynmers, isobutyl ene-isoprene copol et hyl ene-al kyl acryl ate

,copol yners, et hyl ene-al kyl net hacry. copol yners,

or

If n = 3, A is =8i(OR%), =8iR% or the
—
7\
<
":::<<
5 group, where R® is as defined above.

A is preferably



et hyl ene-vinyl acetate copolynmers or ethylene-acrylic - 14 - acid
copol yner.s, and salts thereof (iononers), and terpolynmers of ethylene mnth
propyl ene and a diene, such as hexadiengﬁhdlcyclopentadlene or

a

et hyl i denenor bor nene. 4. Pol ystyrene pol y(p-nethyl styrene). 5 5.
Copol yners of styrene or [err]-nethylstyrene with dienes or acrylic
derivatives, such as, for exanple, styrene- futadi ene, styrene-nmal ei c
anhydri de, styrene- acrylonitrile, N ene-et hyl nmethacryl ate,
styrene- but adi ene- et hyl acrylate, // stYxene-acrylonitrile- 10

met hacryl ate; high-inpact-strength ures styrene copol yners and
anot her polyner, such as, for exanple, g acrylate, a diene polyner or

an et hyl ene- propyl ene- di ene t er pol ymer? and bl ock copol yners of styrene,
such as, for exanple, styrene-butadi ene-styr&ne, styrene- 15

isoprene styrene, styrene- ethylene/butylene styrene or

styrene- ethylene/propylene styrene. 6. G aft copol yners of styrene, such
as, for examp I ut@;ngﬁ t Y, dpagry taf | on

poI ybut adi ene st X'ég{lgﬁ r?g:)etlx% an ri defonﬂe‘oﬁ %ﬂ A ﬁ% R dﬁen‘J'éé\n
styrene and aﬁﬂwnﬁegwaglez be Mqaﬂrﬁﬁbmaé‘leﬂc&ti%%nkBBW?bB‘PHd'P%neOf
styrene and agh¥! 80ebkble 88 eh8VESHRa1R 0Pyl ene-di ene terpol yners, styrene
and acrylonltrlle on polyalgyl @crylates or polyal kyl rmethacryl at es,

styrene

0 Ré
R 2—N ><
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{ ot rh2
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rR' R '
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with the corresponding reactive components of the formula

5 v
A—{—Z ]n (v)

where : .

Z is a halogen atom or the =OR® group for A = -CO-,

-COOR®, -P(OR®) (OR”) or =POR®;

Z is a halogen atom for A = -8i(OR®) (OR®) (OR%), -8iR5R5RS,
10 =81 (OR®) (OR®), =SiR°R®, =Si(OR®), =SiR%> or a triazine

derivative. .

R®, R® and R’ are as defined above.



and acrylonitrile on acryl at e-but adi ene copol yners, and 25 m Xt ures

t hereof with-the copolynmers nentioned under 5), which are known, for
‘exanpl e, as ABS, MBS, ASA or AES pol ym:rgz 7. Pol yvi nyl chloride. 8.

Copol yners of vinyl chloride, which can be prepared 30 by known processes

(for exanpl e anepnRs Adthdd!! &€ Oprépalh8N thel HBVd1Z Addbunds of CeRa! yers
of vinyl chloride ignt ai ni nqgl‘Jiocﬁo 0% by, wej ght of .conononers, such as,
e,

for exanple, wPRPRI2 L dp, $indi coppripege reacting, the
et hers, acryl compbuhds adr yiat ewhiehl eR? r0oHoewthehs thedi esheeatdonalefins,

and graft pol inyl. . chl.qari = i Qi L . g, such
as, for exarrp%g,g gégegp\éloygnﬁvoq}]o%{éeg%béigﬁng?%%gfg%&gé%%bgr ?H %ﬁ#’ég?%at ed

or chl or oSul f snailtk#lpol yet hyl ene, epichl orohydrin hono- pol yners and
copolynmers, in particular polynmers of hal ogen-containing vinyl conpounds,
such as, for example, polyvinylidene chlori de, gglyvinyl fluoride,
10 pol yvi nyFRBeke3IFARS dd s PREELEA| WY siBhéy eBFOtigcIPTsaBFobiay |

chl ori de-vi nybrgangcCBblvedle, pra¥brabligr adRydyrbbikbofst dhepasrtisayatdene

chl ori de-vinyl _acet atg.clé. <I;’oll\_z rs der.ved rom erﬁ’g'u saturated aci ds
and der i vati v8® TREPRBIC RYAROSRTBORy £¥SH A B6H ntofyens oz
acryl ates, pokydeneglanrdin migtprvesathekreoft orl éds. an alcohol, prefer-

10 ably an aliphatic alcohol, in particular in a C;-C,,-
alcohol, such as in isopropanol or in a mixture of a
hydrocarbon and an alcohol, in particular xylene or
isopropanol. Another possibility is to use one of the
reaction components in excess as solvent.

15 The reaction is carried out in the presence of bases.
Molar amounts of base are employed, even catalytic
amounts being sufficient for transesterification reac-
tions.

The reaction is carried out at a temperature of from 20°C

20 to the boiling point of the solvent; the suitable tem-
perature depends on the base used and on the reactivity
of the compound of the formula V employed.

The novel compounds of the formula I c¢an be in the form
of the free bases or as acid-addition salts. Suitable

25 anions are derived, for example, from inorganic acids and
in particular £from organic acids or sulfonic acids.
Examples of inorganic anions are chloride, bromide,
sulfate, tetrafluorocborate, phosphate and rhodanide.
Suitable carboxylic acids are :Eoimate, acetate,

30 propionate, hexanoate, cyclohexanocate, lactate, stearate,
acrylate, methacrylate, citrate, malonate and succinate,
and anions of polycarboxylic acids containing up to 3000
COOH groups. Examples of sulfonic acid anions are ben-
zenesulfonate and tosylate.



12. Copol ynmers of the nononers nentioned under 11) with one another or with
ot her unsaturated nononers, such as, for exanpl e, '

acrylonitril e-butadi ene copol yners, &ryl onitrile-alkyl acrylate

copol yners, acr yI onitrile- 20 aI koxyac | ate copol yners,

acr Ionltrlle 04 & NBLS 10F 1 t.rdlezal k . .
met%acryl at e- b %‘oewneg' c‘g%n TIBI’S aﬁe:} hﬁm n%%l?* e%g’fr%lrzr??iﬁ%ﬁ?f]?gt ed
al cohol s and mm@ma:@piacleamdmvcwher agtionl eft hights , oxygénaands
pol yvinyl al celagle, p@hx i raé%asahaae £S! AHe! ngQﬁﬂEo%é&‘iﬁa' 3 ®pe

pol yvi nyl but yr al yal | yl pht hal ate and pol mel am ne

Honopol yrer s &%& bé-r}ﬁ@l y R 3f qeraentrations °§u@ﬁ°&'s 0.00%| bet Bl chE
glycols, s p%‘ighh:%' %ferdhgl}defréﬁ) 0. wl Yo' ORY bo wreititde baded O8R! YTEr S
thereof with ﬁl S- % Ci tthers g acetal s, such as

pol yoxynet hyl & 8 ggﬁ‘d‘l%o eﬁét’ﬁyl eﬁﬁ nt ARFiR9 co%no?‘rﬁ?%r shER as,
for exanple, prepa.?cﬁticat hyl ene oxi de. Pol yphenyl ene oxi des and

sul fides, and mxtures thereof with st yrene pol ymers. 17. Pol yurethanes
derived from pol yet hers, polyesters 5 and. pol ybut adi enes contai ni ng

ternmi nal hydr kel tgmpggeniphvasﬁelh&némahﬂkam boameanorfor eranple,

pol yi socyanat gge@lirsors for plastics, surface coatings and oils, in

10 particular plastics, surface coatings and oils
themselves.

The present invention also relates to organic material,
in particular plastics, surface coatings and oils, which
has been stabilized against the action of light, oxygen

15 and heat and which contains the compound in the above-
mentioned concentrations. These organic materials include
the following substances:

1. Polymers of mono- and diolefins, for example high-,
medium- or low-density polyethylene (which may have been

20 crosslinked), polypropylene, polyisobutylene, poly-1-
butene, polymethyl-l-pentene, polyisoprene or polybuta-
diene, and polymers of cycloolefins, such as, for
' example, of cyclopentene or norbornene.,

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

3. Copolymers of mono- and diolefins with one another
or with other vinyl monomers, such as, for example,
ethylene-propylene copolymers, propylene-l-butene
30 copolymers, propylene-isobutylene copolymers, ethylene-1-
butene copolymers, propylene-butadiene copolymers,
isobutylene-isoprene copolymers, ethylene-alkyl acrylate
copolymers, ethylene-alkyl methacrylate copolymers,
ethylene-vinyl acetate copolymers or ethylene-acrylic



t he ot her hand, and precursors thereof (polyisocyanate- polyol

prepol ymers). 18. Pol yam des and copol yam des derived from di am nes 10
and di carboxylic acids and/or fron1anigoigrgoxylic acids or the
correspondi ng | actans, such as nylon 4, nylon 6, nylon 6.6, nylon 6.10,

nylon 11, nylgai42, o ghxx%ﬁeés_‘}- Iahh”EEQX'thx@HEEQ)SE“?&?&SBQ%B?',a”ia%lﬁ
pol y- m phenyl ene- isophthal am de, and copol yners thereol w th polyethers,
15 = such asterpglymexgnpifcethyilepe HéF&ePF?PH%GnegﬁyéoP,dﬁ@??préﬂ?hene

gl ycol or pol ahehéﬁﬂatiﬁ)ib?”&ieiﬂﬂebepéadiQﬁhyak_eééh%l?ﬂlﬂéhaizéﬂ;ﬁoiﬂgne. _
pol yam de i m des. 20. Polyesters derived from dicarboxylic acids and diols

and/ or from hydroxycarboxylic acids or the correspondi ng 20 | act ones,
such as pol get hyPellgstyreaphahd pbidy (ppalethyllstyrene) .t er epht hal at e,

pol y- 1, 4-di net hyl ol cycl ohexane t erephthal ate,

pol y(2, 2- bi s(4-hydroxyphenyl ) propane) terephthal ate, pol yhydroxybenzoates,"
and a bl oBk pbky- Eopelymersroficstyrend axmapaietdyistomensowishndhenasdr oxyl

251 popnm nal off autva i AELRASLAY, dpaanDakY| fo i Bd, | Be¥ERpRONA oS

and pol yest er_carbonates. .. Polysul fones, polyether sul fones and
pol yet her ket BREgdigne.cr os AEYHARLTBRIARES dePPRYRTdsn al deFSXFEeReN t he

30 one handa&ﬂﬁlﬁhﬂﬂﬁhie,urQﬂ:ﬁm‘eﬁ@léfhﬁﬁ Ohethacylatd)andstpriéhe - as
phenol-fornalgggxggénéyéﬁkgfnrnié@@;ﬂgte?nd styrene-acrylonitrile-
10 methacrylate; high-impact-strength mixtures of styrene
copolymers and another polymer, sucﬁ ag, for example, a
polyaérylate, a diene polymer or an ethylene-propylene-
diene terpolymer; and block copolymers of styrene, such
as, for example, styrene-butadiene-styrene, styrene-
15 igoprene-styrene, styrene-ethylene/butylene-styrene or
styrene-ethylene/propylene-styrene.

6. Graft copolymers of styrene, such as, for example,
styrene on polybutadiene, styrene and acrylonitrile omn
polybutadiene, styrene and maleic anhydride on polybuta-

20 diene, styrene and alkyl acrylates or alkyl methacrylates
on polybutadiene, styrene and acrylonitrile on ethylene-
propylene-diene terpolymers, styrene and acrylonitrile on
polyalkyl acrylates or polyalkyl methacrylates, styrene
and acrylonitrile on acrylate-butadiene copolymers, and

25 mixtures thereof with the copolymers mentioned under 5),
which are known, for ekample, as ABS, MBS, ASA or AES
polymers. '

7. Polyvinyl chloride.
8. Copolymers of vinyl chloride, which can be prepared
30 by known processes (for example suspension, bulk or

emulsion polymerization).

9. Copolymers of vinyl chloride containing up to 30% by
weight of comonomers, such as, for example, vinyl



- 17 - .mel am ne-fornmal dehyde resins. 24. Drying and non-drying al kyd
resins. 25. Unsaturated pol yester resins derived fromcopoly- esters of
saturated and unsat ur at ed dicarboxylic_eékfe_S wi t h pol yhydric al cohol s,
and vinyl conpounds as cross- |inking ag s, and al so hal ogen-contai ni ng,
| ow- conmbust - ipili nmodi f here Cross bl e I

resins den\uuéﬁéééggﬁb- ?E?%}Qgﬁngcr gglogﬁdeéu h biﬂ§i forggk&r#ﬁ e,
epoxy 10 acrwwwiwie%mnecwlyte@esmele:pel9egpesta::tsypat ddesrprs) kyd
resins, polyesderol&fins, il agraf @lgol R I ivihfR\enRaane, oss! i nked
with el am ne resins, urea resins, polyisocyanates or epoxy resins. 28.
Crossl i nkabl e epoxy resins derived frompoly- 15 epoxi des, for exanple

frf)m bi s- gl ychtyJ miM?eMcéﬁtxtﬁmm cp%i;adwi-ép ditxenoxbdesorZQx_aprﬂ,ﬁl f
polyners, uc ose na I u e n or | Les er eo
o U v bobSRra dtttitne 1% S Rbr ngPd: HELBLED PERESEINRLLUCD &0 F
ash20 ceILMahipEnﬂnkiqngtTdoppohneebyhguebut9p&cbt¢rohydeinu hogee

et ers, sucC u X e (0] ne

ol ymor s oncPoheds Gid | dboryiibrdy Xl Chadidcid o2 %3%9“%% Ok

PVC/ ABS, PVC/ rmommt#mmssnmmoupéﬁpmuc =8, Bz eppmpl e.

PVD/ acryl at e, ayaderd | ¢ RIRoPLBkacrYl p oi%in?@w MBS 1 &EL 8RS,
PPE/nonq&i pé&yvfﬁ%!fgmie ffﬁﬁéfﬁ’ P %@pai ers tgereof, such as

of vinyl chloride-vinylidene chloride, vinyl chloride-

vinyl acetate or vinylidene chloride-vinyl acetate.

11. Polymers derived from «,fS-unsaturated acids and
derivatives thereof, such as polyacrylates and polymeth-
15 acrylates, polyacrylamides and polyacrylonitriles.

12. Copolymers of the monomers mentioned under 1l1) with
one another or with other unsaturated monomers, such as,
for example,' acrylonitrile-butadiene copolymers,
acrylonitrile-alkyl acrylate copolymers, acrylonitrile-

20 alkoxyacrylate copolymers, acrylonitrile-vinyl halide
copolymers or acrylonitrile-alkyl methacrylate-butadiene
copolymers.

13. Polymers derived from unsaturated alcohols and
amines or acyl derivatives or acetals thereof, such as

25 polyvinyl alcohol, polyvinyl acetate, stearate, benzoate
or maleate, polyvinylbutyral, polyallylphthalate and
polyallylmelamine.

14. Homopolymers and copolymers of cyclic ethers, such
as polyethylene | glycols, polyethylene oxide,

30 polypropylene oxide or copolymers thereof with bis-
glycidyl ethers.

15. Polyacetals, such as polyoxymethylene, and polyoxy-
methylenes containing comonomers, such as, for example,



31. Natwurally occurring and synthetic organi c substances which are pure
nmonopers or m xtures of nonomers, such as, 30 for exanple, mneral oils,
ani mal and vegetable fats, oils and waxes,.or oils, fats and waxes based on
- 18 - synthetic esters, or mxtures of t'hese substances. 32. Aqueous

di spersions ofg¢idfidmd HfigyNthetic rubber. The novel conpounds are
preferably used to stabilize polyol efins, such as pol yethyl ene and

pol ypropyl'ene. 5 The organic nmaterial stabilized by nmeans of the novel

conpounds can,1e'f dasimﬂhnﬂmCWﬂdhfahaheéumddaestiyasd fix tRrerdEp| e
ant i oxi dants tahilizers, nmet deactivators, antistatic agents,

flame proofi ngtlé '?ﬁ"i w’p‘f’brﬁa‘f‘xgé%ﬁ'n@? - 10 Ant | oxi dants and |i ght

stabilizers which can be added in addition to the novel conpounds are, for

exanpl e, com F’P“”%ijf{?ze ﬁhéé e&biﬁ%’vk& *hg%f ﬁglﬁghﬂéé?abﬂ%t ?fés‘i?elzlf}s’

hi nder-ed phen S or orus-c coS ers

Exanpl es & s@rh® mm}mq)pomaénﬂypetaminelAhrtﬂmmlarqz@qpq on

Al kyl at ed. rmncu:ﬂ‘gar&ies hah@l aﬁ&aﬁiﬁhgtﬁc%fta%ﬁé’éié JBtRddRkIles on
2-butyl -4, 6-dineth henol , .2,6-di-t-b %Egylphenol

2, 6-di - t - but yIERR PERRT | had o) and BrGF“FWEB t ARSI FoRYIRatS-
2, 6-di cycl opesollycit rpaidpo heerd), .

18. Polyamides and copolyamides derived from diamines
10 and dicarboxylic acids and/or from aminocarboxylic acids
or the corresponding lactams, such as nylon 4, nylon 6,
nylon 6.6, nylon 6.10, nylon 11, nylon 12, poly-2,4,4-
. trimethylhexamethyleneterephthaiamide,'poly-mrphenylene-
isophthalamide, and copolymers thereof with polyethers,
15 such as, for example, with polyethylene glycol,
polypropyléne glycol or polytetramethylene glycol.

19. Polyureas, polyimides and polyamide imides.

20. Polyesters derived from dicarboxylic acids and diols

and/or from hydroxycarboxylic acids or the corresponding
20 lactones, such as polyethylene terephthalate, poly-

butylene terephthalate, poly-1,4-dimethylolcyclohexane

terephthalate, poly(2,2-bis (4-hydroxyphenyl) propane)

terephthalate, polyhydroxybenzoates, and a block poly-

ether-ester derived from polyethylene containing hydroxyl
25 terminal groups, dialcohols and dicarboxylic acids.

21. Polycarbonates and polyester carbonates.

22. Polysulfones, polyether sulfones and polyether
ketones.

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



2- (a- met hyl cycl ohexyl ) - 4, 6- di net hyl phenol 2, 6-di oct a-

decyl - 4- net hyl phenol, 2,4, 6-tricycl ohexyl phenol , 2, 6-di -

t - but yl - 4- net hoxynet hyl phenol 2, 6-di Jp{)n_yl - 4- et hyl - phenol ,
2, 4-di net hyl - 6- (1' - net hyl undec- 1' -yl ) pherio

2, 4-di et hyl - Qﬂéljamﬂgélygmm Jphenol , 2, 4-di-

met hyl -6-(1' -nmethyltridec-1"-yl) pheno#l and m xtures of these conpounds
1.2 Al kyl thionethyl phenols, for exanple 2,4-dioctylthio-

met hyl - 6-t - but2d phensfing ?a;{ldchac.twmg)r@jkyd vesbhdyl - 30 phenol ,

2, 4-di octyl t hi onet hyl - 6- et hyl phenol , 2, 6-d

dodecylthlonethyl 4- nonyl phenol . - 19 - 1.3 Hydr oqui nones and

al kyl ated hydrafyui Minsssturdtoed epaipestértdisins udgtiviedre Enomy wopadly -
2,5-di-t-butylg o) [ L.p -4
oct adecyl oxyphené%s:dig gg glgle t,?1 ’S%"g] (ync#r o%iur'\%fejée Hgﬂﬁrbgggﬂb '&%@Hs
but yl - 4- hyidr oAdh smla,rhzad%i@la%cmyh4an9dva>;%yénps>ypeunds as cross-

3,5-di-t-butylyr#y ]ﬁ}ﬂ# Q&BWYEndsifé’éQ{ﬂo i dchtuiidg, low-combust-
but yl - 4- hydro en t{i% oxyl at ed t hi odi phenyl et hers, for
exanple 2,2'- (“B’ %199 i?/ﬁ/‘l nol ), 2,2' -t hiobis(4- octyl - 10
phenol ), 4,4'-th|ob|s(6 t-butyl - 3- nethylphenol) 4,4" - thiobis(6-t-butyl
- 2- net hyl phen t.hi,0 3 6- di eg-a heng
(e A A g A e o s

st:.tuted acrylates, such as, or example, epoxy

10 acrylates, urethane acrylates or polyester acrylates.

27. Aalkyd resins, polyester resins and acrylate resins
which have been crosslinked with melamine resins, urea
resins, polyisocyanates or epoxy resins.

28. Crosslinkable epoxy resins derived £from poly-
15 epoxides, for example from bis-glycidyl ethers or from
cycloaliphatic diepoxides.

29. Natural polymers, such as cellulose, natural rubber,
gelatin or derivatives thereof which have been chemically
modified in a polymer-homologous reaction, such as

20 cellulose acetates, propionates and butyrates, or cellu-
lose ethers, such as methyl cellulose.

30. Mixtures of the abovementioned polymers, such as,
for example, PP/EPDM, nylon 6/EPDM or ABS, PVC/EVA,
PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, ©PC/ASA, PC/PBT,

25 PVC/CPE, PVD/acrylate, POM/thermoplastic PUR, POM/acryi'-
ate, POM/MBS, PPE/HIPS, PPE/nylon 6.6 and copolymers,
PA/HDPE, PA/PP. and PA/PPE,

31. Naturé.lly occurring and synthetic organic substances
which are pure monomers or mixtures of monomers, such as,
30 for example, mineral oils, animal and vegetable fats,
oils and waxes, or oils, fats and waxes based on



1.5 AlKkylidenebi sphenols, for exanple 2,2'-nethylene- 15

bi s(6-t-butyl -4-net hyl phenol ), - 2,2' -net hyl enebi s(6-t-

but yI - 4- et hyl phenol ), 2, 2' - net hyl enebi s[ 4- net hyl - 6- (a-

met hyl cycl ohexyl ) phenol ], 2,2'- nethylené@ s(4- net hyl - 6- cycl ohexyl phenol ),
2,2' -met hyl enebi s(.6 nonyl enol)

2,2 - nethylenéﬁFEﬂ%g%Fﬂle?tﬁﬂ?yl%#l jures of these substances.

et hyl i denebi s(4, 6-di -t-butyl phenol), 2, 2'-ethyI|dene-

bi s(6-t-butyl - ene

met hyl benzyl ) - no?é) %%‘%%I#]PBB?%"’”@E 3{6’%?@"}“““ rubber.

di net hyl benzyl ) - 4- nonyl phenol ], 4,4'- nethylenebls(z 6-di - t-butyl phenol),

4, 4" - et hyl eneﬁ{?(ﬁokregmaém Sud ygrez%ﬁ?fgf{?a%eused to stabilize

1, 1- bi s(5-t-but q%;roxy net yIphe
bi s( 3-t - buRSA DR - SRy AR ROIYREAPY lene.
-tris(5-t- butyl 4 hydroxy 2 nethyl phenyl)butane

3

, 1-bis(5-4-b I- - drox yl - n- dodecyl ner ¢ tobut ne,
(3t o y1 He SErokRlE aFetiak iWndiiiiRAq ¥, BRsBEN R EAB, Bovel
is[2-(3' -t- impovtids hgdnox;iﬁ'desﬂéw.l bahzyl )corﬂ:al:.nbuﬁyi-tlzﬂerrehhxdli-
henyl ] t er epht S I r ) e,
D o bis (3.5 (ﬁﬁﬂéﬁnjfﬂr ;ﬁkgﬁéx§% pok ?Eﬁ@g f%é?@’d@é%il&@%@@ pkan
2, 2-bi a(5-t- blﬁgﬁcwimmy thlbﬁm#meﬁqﬁl)tﬁr nflme proofmg agents,
dodecylnercap&g@g@agg and lsiiferg tetra- (5-t-butyl -

hydr oxy- 2- net Ayl phenyl ) pent ane. - 20 - 1.6 0-, N and S-benzyl
conpounds, for exanple

10 Antioxidants and light stabilizers which can be added in

addition to the novel compounds are, for example, com-

2, 6-
1,1,
1,1-
bi s
bi s
phe

pounds based on sterically hindered amines or sterically
hindered phenols or sulfur- or phosphorus-containing '
costabilizers.

15 Examples of suitable compounds of this type are:
1 Antioxidants

1.1 Alkylated monophenols, for example 2,6-di-t-butyl-4-
methylphenol, 2-butyl-4,6-dimethylphenol, 2,6-di-t-butyl-
4-ethylphenol, 2,6-di-t-butyl-4-n-butylphenol, 2,6-di-t-

20 butyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol,
- 2~ (a-methylcyclohexyl) -4, 6-dimethylphenol, 2,6-diocta-~
decyl-4-methylphenol, 2,4,6-tricyclohexylphencl, 2,6-di-.
t-butyl-4-methoxymethylphenol, 2,6~di-nonyl-4-methyl-
phenol, 2,4-dimethyl-6- (1’ -methylundec-1’-yl)phenol,

25 2,4-dimethyl-6- (1’ -methylheptadec-1‘-yl)phenol, 2,4-di-
methyl-6- (1 -methyltridec-1’-yl)phenol and mixtures of
these compounds '

1.2 Alkylthiomethylphenols, for example 2,4-dioctylthio-

methyl-6-t-butylphenol, 2,4-dioctylthiomethyl-6-methyl-
30 phenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-di-

dodecylthiomethyl-4-nonylphenol.



3,5,3 5 -tetra-t-butyl -4, 4'-di hydr oxydi benzyl et her, octadecyl
4- hydroxy 3, 5- dlnethylbenzylnercaptoacetate
tris(3,5-di-t-butyl-4-hydroxybenzyl ) ani ne bi s(4-t-butyl- 5

3- hydr oxy- 2, 6- di met hyl benzyl ) dithiofe?@pﬁthalate

bi s(3, 5- dl-t b tyl - 4- If| o]

3,5-di-t-butyl - Axhydﬁgéﬂ%gﬁy nerca ace i&iat %g ﬁ§ﬁ$89ux nﬁ??laf%r
mal onat es, foresﬂanﬁpeZm&nﬁi;t butyl 4-methoxyphenol, 2,5- d1 ~t-butyl-
decyl - 2, 2- bi S(ﬁxérg&ulngﬂbw 2sha§£9>$¥£y’ﬂ th&hs@ﬁahe, 406 - dﬁ;ﬂ flﬁesyl

2-(3-t- but dr.oxy- 5- net hyl benzyl ) onat decyl nercap oethyl
2, 2-bis(3, 5 di ©¢* ﬁﬂ?ﬁy1°§YHPGP8}yEéﬁbﬂ%ﬁﬁﬂ Jhydr

hydroxybenzyl Bﬁﬁymuadnydiakyanasane 13355d11£¢5uty1 4-hydroxyanlsole,

(3,5-di-t-buty 0. 6= trl hyl - _15 be n

0 b (3, odl 3¢ SoaLy FRURT R S bparopiphenils| fleaxsPanc RO L Sedt-¢-
2,4,6-tris(3,5bdtyl- buhyﬂrdxhpuenxi) hdﬁp;tpphenol. 1.9 Triazi ne
conpounds for exanple 2,4-bis(octyl- .

mer capt 0) - 6- (3, 5-di -t-butyl -4-hydroxyanilino)-1,3,5- 20 triazine,

2-oct yl mer capt -4, 6Hﬁd§?sysaaedttb&?éiphenn§d¢5h9aﬂr|£ﬂ§)e§amp%ﬁt3¢%2Tne

2- OCty|”Ercaptﬁhﬂoﬁiswbsé3bﬁt§l b= ﬂEEM&lﬁhQﬁQl?XMPh@“ﬁﬁﬂioﬂiﬁ(iléétfilne

2,4,6-tris(3,5-di-t-bputyl NoX
'3, 5- tr.%és wbeﬁa%sjr 4%%@%%%%& gésvizg-metéaﬁaila%e“- 4,4’ -
, 5-tris(4-tthilbpis3shydbaryl226mdthplplibnobynzys )4 socyiobia(®, 6-di-

S tri(S Sagh- hatbhpads 1Y 05 - BISEY) 6l Ekhdedy s £-hyaekheny1)
roxyphenylpdopubﬁydp hexahydro-1, 3, 5-tri azine, 1,3, 5-
s( 5-di cycl ohexyl - hydroxybenzyl) |socyanurate.

1
1,3
2,4,
1,3
hyd
tri
1.5 Alkylidenebisphenols, for example 2,2’-methylene-
15 bis (6-t-butyl-4-methylphenol), 2,2’ -methylenebis(6-t~
butyl-4-ethylphenol), 2,2’ ~-methylenebis [4-methyl-6- (a-
methylcyclohexyl)phenol]l, 2,2¢-methylenebis(4-methyl-6-
cyclohexylphenol), 2,2’ -methylenebis(6-nonyl-4-methyl-
phenol), 2,2’-methylenebis(4,6-di-t-butylphenol), 2,2’-
20 ethylidenebis (4,6-di-t-butylphenol), 2,2’ -ethylidene-
bis(6-t-butyl-4-isobutylphenocl), 2,2’ -methylenebis[6- (a-
methylbenzyl) -4-nonylphenol]l, 2,2’-methylenebis(6-(a,a-
dimethylbenzyl) -4-nonylphenol], 4,4’-methylenebis(2,6-di-
t-butylphenol), 4,4’ -methylenebis(6-t-butyl-2-methyl-
25 phenol), 1,1-bis(5-t-butyl-4-hydroxy-2-methylphenyl) -
butane, 2,6-bis(3-t-butyl-5-methyl-2-hydroxybenzyl) -4-
methylphenol, 1,1,3-tris(5-t-butyl-4-hydroxy-~2-methyl-
phenyl)butane, 1,1-bis(5-t-butyl-4-hydroxy-2-methyl-
phenyl) -3-n-dodecylmercaptobutane, bis(3-t-butyl-4-
30 hydroxy-5-methyl-phenyl)dicyclopentadiene, bis[2-(3’'-t-
butyl-2‘-hydroxy-5’-methylbenzyl) -6-t-butyl-4-methyl-
phenyl]ﬁerephthalate, ~1,1-bis(3,5-dimethyl-2-hydroxy-
phenyl)butane, 2,2-bi§(3.5-di-t-butyl-é-hydroxyphenyl)—
propane, 2,2-bis(5-t-butyl-4-hydroxy-2-methylphenyl) -4-n-
35 dodecylmercaptobutane, 1,1,5,5-tetra-(5-t-butyl-4-
hydroxy-2-methylphenyl)pentane.



30 1.10 Benzyl phosphonates, for exanple dinethyl 2,5-di-t-

but yl- - 4- hydr oxybenzyl phosphonat e, diethyl 3,5-di-t- butyl

4- hydr oxybenzyl phosphonat e, di oct adecyl % 5- d|-t butyI

hydr oxybenzyl phosphonat e, dioctadecyl -t-butyl -

hydr oxy- 3- met hyl benzy/ - ph hopaje, gC e d|

t-butyl -4- hydﬁ%f§ben£§lbh8§8hoﬁg geﬁz§§1 Efxgﬁéﬁéﬁranfggphgﬁgﬁ?}%(N
exanmpl e 4- hydﬂU@WiﬂxEﬂn¢¢tkﬁ thhg&kl»@&ﬁ(ﬁﬂihndnqudihﬁqﬂﬁl ether,

(3, 5-di -t-but Wavisdwslyoxy %&&Qgr%aGﬁhﬁth}lﬂgnzylﬁﬁE@5§toQEetate,
[err]-(3,5-di-t-butyl-4- h dro nyl propionic acid wth nono- or
pol yhydric al dH&A (s:’y nﬁ}%ﬂoxx&w& ) amd Re , o A - t'b“tYl"

1, 6- hexanegli ol3 - ﬂy&roﬂgnaneeﬂdﬂnea&ﬁybeﬁeyul)ycol di&haortr&wmaiate,
oroper Yoot LSt 14 SN blamet)", Sl A, LLeocthY o1
N,N'-bis(hydrdmﬁﬁdﬁHﬁ{bu#yﬁn4khydﬁbxyhenzyhmtznapﬂqacetdeJHapentadecanol

trinethylhexanediol trinethylolpropane
4- hydroxynethyl ha-2, 6, 7- trioxabicyclo[2.2.2]octane. 1.13

Esters. axyhepzyiated oRFLenakeny | fors examplsy| HApsHAONI C
acid thh mn%ecgnmmrwéw SLQQbQLBut§192- ﬁmwl)ﬁaraﬁab;e,

oct adeca hexanedi ol nopane |, ethyle

1, 2-pr opg'r?edl é"" PEht I ﬁl’)fgo gPﬁV d%'fbﬁfﬂr@ﬁ%’ &efg%ﬁ&y#?%{‘ﬁy%ne

gl ycol , malonate. didodecylmercaptoethyl 2,2-bis(3,5-di-t-butyl-
4-hydroxybenzyl)malonate.

1.8 Aromatic hydroxybenzyl compounds, for example 1,3,5-
tris(3,5-di-t-butyl-4-hydroxybenzyl)-2,4,6-trimethyl-

15 benzene, 1,4-bis(3,5-di-t-butyl-4-hydroxybenzyl)~-2,3,5,6-
tetramethylbenzene, 2,4,6-tris(3,5-di-t-butyl-4-hydroxy-
benzyl)phenol.

1.9 Triazine compounds, for example 2,4-bis(octyl-
mercapto) -6- (3,5-di-t-butyl-4-hydroxyanilino)-1,3,5-
20 triazine, 2-octylmercapto-4,6-bis(3,5-di-t-butyl-4-
hydroxyanilino)-1,3,5-triazine, . . 2-octylmercapto-4,6-
bis(3,5-di-t-butyl-4-hydroxyphenoxy)-1,3,5-triazine,
2,4,6-tris(3,5-di-t-butyl-4-hydroxyphenoxy)-1,2,3-
triazine 1,3,5-tris(3,5-t-butyl-4-hydroxybenzyl) iso-
25 cyanurate, 1,3,5-tris(4-t-buty1-3-hydroxy-2,Gndimethyl-
benzyl) isocyanurate, 2,4,G-tris(3,5-di—t-buty1-4-hydroxy-
phenylethyl)-1,3,5-triazine, 1,3,5-tris(3,5-di-t-butyl-4-
hydroxyphenylpropionyl) -hexahydro-1,3,5-triazine, 1,3,5-
tris(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate.

30 1.10 Benzylphosphonates, for example dimethyl 2,5-di-t-
butyl-4-hydroxybenzylphosphonate, diethyl 3,5-di-~t-butyl-
4 -hydroxybenzylphosphonate, dioctadecyl 3,5-di-t~-butyl-4-
hydroxybenzylphosphonate, dioctadecyl 5-t-butyl-4--
hydroxy-3-methylbenzyl-phosphonate, calcium ethyl 3,5-di-
35 t-butyl-4-hydroxybenzylphosphonate.
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neopentyl glycaql, thi odi eth col, dleth ene gl ycol trlet ene
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(hydroxyet hyl jethydlend deglycol hi ayeﬂesaaythriitolhi atrie(byderoxyelthyl)

trimethylhexanedi ol . trinethyl ol,ptaepane _ _

iy ox et e RO 8.3 PR M dromstpy ) gratamide, 3-thia
undecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4 -hydroxymethyl-1l-phospha-2,6,7-
trioxabicyclo[2.2.2]octane.

1.13 Esters of B-(5-t-buty1-4-hydroxy-3-methyl-

15 phenyl)propionic acid with mono- or polyhydric alcohols,
e.g. with methanol, ethanol, octadecanol, 1, 6-hexanediol,
1,9-nonanediol, ethylene glycol, 1l,2-propanediol, neo-
pentyl glycol, thicdiethylene glycbl, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)

20 isocyanurate, N,N'-bis(hyﬂroxyethyl)oxalamide, 3-thia-
undecanol, 3-~thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4 -hydroxymethyl-1l-phospha-2,6,7~
trioxabicyclo[2.2.2]octane.

1.14 Esters of gB-(3,5-dicyclohexyl-4-hydroxyphenyl) -

25 propionic acid with mono- or polyhydric alcohols, e.g.
with methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-
nonanediol, ethylene glycol, 1,2-propanediol, neopentyl
glycol, thiodiethylene glycol, diethylene glycol, tri-
ethylene glycol, pentaerythritol, t;is(hydroxyethyl)

30 isocyanurate, N,N’-bis(hydroxyethyl)oxalamide, 3-thia-
undecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4 -hydroxymethyl-1l-phospha-2,6,7-
trioxabicyclo(2.2.2]octane.

1.15 Esters of 3,5-di-t-butyl-4-hydroxyphenylacetic acid
35 with mono- or polyhydric alcdhols, e.g. with methanol,
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oct adecanol, 1, 6-hexanediol, 1,9- nonanedj,ol_, ethylene glycol

1, 2- propanedi ol , neopentyl glycol, thiodiethylene glycol, diethylene
glycol, tri- eémax%re ol gl de ARIBRET Vi fb'.lﬂeeéaneh&bi(,hyir gxxshamehﬂai
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hydr oxyphenyl ) benzotri azol e, 2-[2'-hydroxy-5'-(1,1,3,3-

t et ramet hyl butyl ) phenyl ] benzotri azol e, 2-(3",5" -di.-t- 30
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2- (2' 'hydroxymﬁuﬁﬂ%’loxm ecdadesabd, 21,6-hexanediol, 1,9-
(3", dl-t AR s éb Qb1 a0k diol, evl
2-(3' bls([e;}] dlnethylbenz gﬂihydroxypepréﬁan%nfz- neopenty

lycol, thiodlethylene glycol, ieéﬁylene glycol, tri-
ethylene glycol, ©pentaerythritol, tris(hydroxyethyl)
15 isocyanurate, N,N’-bis(hydroxyethyl)oxalamide, 3-thia-
undecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-
trioxabicyclof2.2.2] octane.

1.17 Amides of $-(3,5-di-t-butyl-4-hydroxyphenyl) -
20 propionic acid, e.g. N,N’-bis(3,5-di-t-butyl-4-hydroxy-
'phenylpropionyl)hexamethylenediamine, N,N’-bis(3,5-di-t-
butyl-4-hydroxyphenylpropionyl) trimethylenediamine, N,N’-
bis(3,5-di-t-butyl-4-hydroxyphenylpropionyl) hydrazine.

2 UV absorbers and light stabilizers

25 2.1 2-(2’-Hydroxyphenyl)benzotriazoles, for example 2-
’ (2’ -hydroxy-5’ -methylphenyl) benzotriazole, 2-(3’,5’-di-t-
butyl-2’-hydroxyphenyl)benzotriazole, 2-(5’-t-butyl-2‘-
hydroxyphenyl)benzotriazole, 2-[2’-hydroxy-5’-(1,1,3,3-
tetramethylbutyl)phenyllbenzotriazole, . 2-(3',5'-di-£-

30 butyl-2’-hydroxyphenyl) -5-chlorobenzotriazole, 2-(3’-t-
butyl-2’-hydroxy-5’-methylphenyl) -5-chlorocbenzotriazole,
2-(3’-sec-butyl-5’-t-butyl-~2’-hydroxyphenyl)benzotri-
azole, 2-(2’-hydroxy-4’-octyloxyphenyl)benzotriazole, 2-
(37,5’-di-t-amyl-2’-hydroxyphenyl)benzotriazole,

35 2-(3’,5'-bis(a,a~dimethylbenzyl) -2’ -hydroxyphenyl) benzo-
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2, 4- isooctyloxycarbonylethyl)phenyl)benzotriazole, 2,27-

methylenebis(4-(1,1,3,3-tetramethylbutyl)-6-benzo-

triazole-2-yl-phenol] ; the transesterification product of
15 2-[3’-t-butyl-5’-(2-methoxycarbonylethyl) -2’ -hydroxy-

phenyllbenzotriazole with polyethylene glycol 300.

2.2 2-Hydroxybenzophenones, for example the 4-hydroxy,

4 -methoxy, 4-octyloxy, 4-decyloxy, 4-dodecyloxy, 4-

benzyloxy, 4,2’,4’-trihydroxy and 2‘-hydroxy-4,4'-di-
20 methoxy derivatives. -

2.3 Esters of substituted and unsubstituted benzoic
acids, for example 4-t-butylphenyl salicylate, phenyl
salicylate, octylphenyl salicyléte, dibenzoylresorcinol,
bisg(4-t-butylbenzoyl) resorcinol, benzoylresorcinol, 2,4-
25 di-t-butylphenyl 3,5-di-t-butyl-4-hydroxybenzoate,
hexadecyl 3,5-di-t-butyl-4-hydroxybenzoate, octadecyl
3,5-di-t-butyl-4-hydroxybenzoate, 2-methyl-4,6-di-t-
butylphenyl 3,5-di-t-butyl-4-hydroxybenzoate.

2.4 Acrylates, for example ethyl or isooctyl a-cyano-
30 B,B8-diphenylacrylate, methyl o-carbomethoxycinnamate,
methyl or butyl o«a-cyano-g-methyl-p-methoxycinnamate,
methyl a-carbomethoxy-p-methoxycinnamate and N- (ﬂ-carbo-
methoxy-g8-cyanovinyl) -2-methylindoline.

2.5 Nickel compounds, for example nickel complexes of
35 2,2-thiobis[4-(1,1,3,3-tetramethylbutyl)phenol], such as



25 di ~t - butyl phenyl 3,5-di-t-butyl-4-hydroxybenzoate, hexadecyl
3, 5-di -t-butyl -4-hydroxybenzoat e, octadecyl

3,5-di-t-butyl -4-hydroxybenzoa.te, %rwl-4 6-di-t- butylpheny
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% T PRI, e R B P e nan a2, .6
bis(2, 2,6, 6- teﬂetw&mé@hxﬂmipe:@dylknﬁnhaﬁahg, bis(2,2,6,6-tetramethy1-
bi5(1’2’2’6J5ﬂ¥ﬂﬂfiﬁ§fv'8&9@&&Q¥E2 AL 6, 6 - tetramethylpiperidyl)
succinate, bis(1,2,2,6,6-pentamethylpiperidyl) sebacate,
bis(1,2,2,6,6-pentamethylpiperidyl) glutarate, bis-

15 (1,2,2,6,6-pentamethylpiperidyl) n-butyl-3,5-di-t-butyl-
4-hydroxybenzylmalonate, 2,2,6,6-tetramethylpiperidyl

behenate, 1,2,2,6,6-pentamethylpiperidyl behenate, the

condensate of 1-hydroxyethyl-2,2,6,6-tetramethyl-4-
hydroxypiperidine and succinic acid, the condensate of

20 N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylene-

diamine and 4-t-octylamino-2, 6-dichloro-1,3,5~-8~triazine,
tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate,
tetrakis(2,2,6,6-tetrﬁmethyl-4-piperidyl) 1,2,3,4-butane-

tetracate, 1,1’-(1,2-ethanediyl)bis(3,3,5,5-tetramethyl-

25 piperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine,
4-stearyloxy-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, 4-stearyloxy-1,2,2,6,6-
peﬁtamethylpiperidine, 4-gtearoyloxy-1,2,2,6,6-penta-
methylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl) -2~

30 n-butyl-2-(2-hydroxy-3,5-di-t-butylbenzyl)malonate,
bis(1,2,2,6,6-pentamethylpiperidyl}  2-n-butyl-2-(4-
hydroxy-3,5-di-t-butylbenzyl)malonate, 3-n-octyl-7,7,9,9-
tetramethyl-1,3,8~triazaspiro[4.5]decane-2,4-dione,
bis(l-octyloxy-2,2,6,6-tetramethylpiperidyl) sebacate,

35 bis(l-octyloxy-2,2,6,6-tetramethylpiperidyl) succinate,

the condensate 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-
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15 diethylenetriamine, triethylenetetramine, hexamethylene-

b
(
4-h
1,2,
1-h
t

diamine or 1,2-bis(3-aminopropylamino)ethane, the prod-
ucts of the reaction of 2-chloro-4,6-di(4-n-butylamino-
1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazinewithmono-
or polyamines, where between one and all the active H
20 atoms on the amine are replaced, such as with ethylene-
' diamine, diethylenetriamine, triethylenetetramine,
hexamethylenediamine or 1,2-bis(3-aminopropylamino)-
ethane, the products of the reaction of 2-chloro-4,6-
di(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-
25 triazineand4-t-octylamino-2,6-dichloro-1,3,5-8-triazine
with mono- or polyamines, where between one and all the
active H atoms' on the amine are replaced, such as with
ethylenediamine, diethylenetriamine, triethylene-
tetramine, hexamethylenediamine or 1,2-bis (3 -aminopropyl-
30 amino) ethane, the products of the reaction of 2-chloro-
4,6-di(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl) -
1,3,5-triazine and 4-t-octylamino-2,6-dichloro-1,3,5-8-
triazine with mono- or polyamines, where between one and
all the active H atoms on the amine are replaced, such as
35 with ethylenediamine, diethylenetriamine, triethylene-
tetramine, hexamethylenediamine or 1,2-bis(3-aminopropyl-
amino) ethane, the products of the reaction of 2-chloro-
4,6-di(4~-n-butylamino-2,2,6,6-tetramethylpiperidyl) -
1,3,5-triazineand4- (4-n-butylamino-2,2,6,6-tetramethyl-
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oxa~-3,20-diazadispiro{5.1.11.2]lheneicosan-21l-one,
oligomerized 1l-acetyl-2,2,4,4-tetramethyl-20-(oxiranyl-

20 methyl)-7-oxa-3,20-diazadispiro[5.1.11.2] heneicosan-21-
one, dodecyl-1-(2,2,4,4-tetramethyl-4-piperidyl) -
pyrrolidine-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-penta-
methyl-4-piperidyl)pyrrolidine-2,5-dione, 2,2,4,4-tetra-
methyl-7-oxa-3,20-diazadispiro[5.1.11.2]1heneicosan-21-

25 one, dodecyl 2,2,4,4-tetramethyl-7-oxa-21-ox0-3,20-~
diazadispiro[5.1.11.2]heneicosane-3-propancate, tetra-
decyl 2,2,4,4-tetramethyl-7-oxa-21-ox0-3,20-diazadispiro-
[5.1.11.2] heneicosane-3-propancate,  2,2,3,4,4-penta-
methy1-7-oxa-3,20-diaz§dispiro[5.1.11.2]heneicosan-21-

30 one, dodecyl 2,2,3,4,4-pentamethyl-7-oxa-21-oxo-3,20-
diazadispiro[5.1.11.2]heneicosahe-3-propanoate, tetra-
decyl ‘ 2,2,3,4,4-pentamethyl-7-oxa-21-oxo0-3,20-diaza-

" dispiro[5.1.11l.2] heneicosane-3-propanocate, 3-acetyl-
2,2,4,4-tetramethyl-7-oxa-3,20-diazadispiro([5.1.11.2]1-

35 heneicosan-21-one, dodecyl 3-acetyl-2,2,4,4-tetramethyl-
7-oxa-21-0x0-3,20-diazadispiro[5.1.11.2] heneicosane-3-
propanocate, tetradecyl 3-acetyl-2,2,4,4-tetramethyl-7-
oxa-21-oxo-3,20-diazadispiro[5.1.11.2] heneicosane-3-
propancate, 1,1,3,3’,5,5’-hexahydro-2,2,4,4’,6,6'-



et hyl enedi am ne, di et hyl enetri am ne, triethyl ene- tetram ne,
hexamet hyl enediam ne or 1,2 -bis (3 -am nopropyl- 30 am no) et hane, the
products of the reaction of 2-chloro-

4, 6-di (4-n-butyl am no-1, 2, 2 6 6 pentanet@ﬂ pi peridyl)- 1,3,5-triazine and
4-1 - octylan1n 2,6-dichlo

tr| I ne_ Wt 0- l,yam nes,
wher e bet ween ‘?1’5 ARG 14t e 'agt [ %&Wﬁt \rq%t’hrbeng O 2 a?é(i f)lf’ni\Eed
such as 35 vl .@.WI@MW&@yld-@inéﬂd&nmmylirwlh'y‘lNeNe-

tetram ne, hexagRahyl, 8nedtatidfiedhyd-4-plberidy19 190 uAkaeRPAALS! Nane.

the products of thé feaction

4, 6- di (4- n- buttfenfddd-tion eogpoundy ek Ry Rpbp SriteFrpmethylsd-ald yleEyind4-

(4-n-but ylsam 241 ridide Rid pHymethylhydrdsiloxane (molecular weight
pi peridyl)-2, Azl nNe W|th no m_nes, Wwhere

chl o] ol
bet ween one am® a"f‘? ?ﬁ&’icu e compo n@fatlegr'@ifljl 4858eEBch as
wi th ethyl enedtemnym4-¢latm:qﬂpeﬁrdm indebbﬂ.lymmhqmrm,lloxane

hexanet Y| ene wetedlidl NGeighE wp! % Ph3gd) AT ADEHI AN ARGs. 1N
products of th reac n ? ch*8r o “put yT-

amno-1, 2, 2, 6, (@.;?erﬁ.aﬁmttmapngehyay&)-pipsﬁdm)atzémamurhenediamine.
(4-n- but i'oam O, 1 Zd‘iﬁofﬁ&rﬂmt ﬁy'-ﬁbi?ﬁr('l\"j\%h) 2266'6-(B&H|t(¥1£’et1:hy1 4-

3,5-s-triazine wth nono- ['yam nes bet ween one"and all the
active H at on@%%%ﬁ%@ﬂw% "sﬂ;chsaé-:‘-\xpﬁ-ﬁ (8t Ry BaRadrtFRITe,

di et hyl ene- t mieRyE-4tpigidwi@yE) €81, 87IMa , 1 xDEehbyadat ¢ttt €y alo-
[7.4.0.0.2:7,13:13] tetradecane-8,14-dione, 5,11-bis-
(1,2,2,6,6-pentamethyl-4-piperidyl)-3,5,7,9,11,13-

15 hexaazatetracyclo[7.4.0.02%:7,13:13] cetradecane-8,14-dione,
7,7,9,9-tetramethyl-8-acetyl-3-dodecyl-1,3,8~triazaspiro-
[4.5]decane-2,4-dione, bis(2,2,6,6-tetramethyl-4-
piperidyl) [ (4-methoxyphenyl)methylene] propanedioate,
bis(1,2,2,6,6-pentamethyl-4-piperidyl) . [(4-methoxy-~

20 phenyl)methylene] propanedioate, 2,4,6-tris(N-cyclochexyl-
N-[2-(3,3,4,5,5-pentamethylpiperazinon-1-yl)ethyl] amino) -
1,3,5-triazine, copolymer of styrene with a-methylstyrene

and maleic anhydride reacted with 4-amino-2,2,6,6-tetra-
methylpiperidine and octadecylamine, copolymer of styrene

25 with o-methylstyrene and maleic anhydride reacted with
4-amino-1,2,2,6,6 -pentaméthylpiperidine and octadecyl-
amine, polycarbonate with 2,27-[(2,2,6,6-tetramethyl-4-
piperidyl) iminolbisethanocl as diol component, poly-
carbonate with = 2,2’-[(1,2,2,6,6-pentamethyl-4-

30 piperidyl)iminolbisethanol as diol component, copolymer
of maleic anhydride and an a-olefin having up to 30
carbon atoms reacted with 4-amino-2,2,6,6-tetramethyl-
piperidine, copolymer of maleic anhydride and an a-olefin
having up to 30 carbon atoms reacted with l-acetyl-4-

35 amino-2,2,6,6-tetramethylpiperidine, copolymer of maleic
anhydride and an a-olefin having up to 30 carbon atoms
reacted with 4-amino-1,2,2,6,6-pentamethylpiperidine, and

the N-alkyl- and N-aryloxy derivatives of the above-
mentioned compounds containing free NH groups on the



1, 2- bi s{ 3- am nopr opyl am no) et hane, 3-dodecyl -7,7,9, 9-
tetranethyl -1, 3, 8-tri azaspiro[ 4, 5] decane- 2, 4-di one, 15 ol i goneri zed
2,274, 4-tetranet hyl - 20- (oxi ranyl met hyl ) - Zh oxa- 3, 20-di azadi spiro [5.1.11. 2]
henei cosan- 21-one, ol igonerized -

1, 2, 2,4, 4-pen s 20- V. Y, d | SRIT Gy

(5. 1.11. 2] R %%@éfﬁﬁ%ﬁﬁﬁf\é%k EP2?§§§%&§Y Aﬁaﬁﬁetranﬁshw 20-
(oxi ranyl - zoalkpswhyl) - 7- oxa- 3, 20- dlazadlsplro[S 1. 11. 2] henei cosan- 21-
one, dodecyl -1-(2, 2,4, 4-tetranet hyl - 4- pi peridyl)- pyrrolidine-2,5-dione,
3- dodecyl - 1- (1 2,2,6, 6- enta- net hyl - 4- pi peri dyl)pyrrolidine-2, i di_one,

2,2, 4, 4-tetra® ﬁeth9¥a¥aﬁi%33r26°a‘dfﬁﬁ? r 458’ 1939chypexerrseitide. o5

g_ne y dodec%lg wﬁﬂo]étﬁbﬁynarmt'huu  t-bikokhndtdda,20- 2, 2'|-didode-
| azadl SpLro S Ie tetra- C

W LRI E T RIS AR S o CEVEERTS
[5.1.11.2]henKbN0shie43 ﬂinp&hwian;nopropﬁlzp&adpmiﬂenta2 ethoxy-5-t-

thyl -7- i 0 q |
gez é 4 4O§2nt§‘§ ngg. bazgﬂgégchgx%ﬁggé_ %%]i@é‘%ﬁ%?ﬂe 21102 - e BlExy - 00ECY

di azadi spi r of 8thy1152phcdir sobukexaniligden snde mixtunes ofjceytho- and

2,2,3,4,4- pen aﬂf&in@lﬁhb Xoarid - 0%% 3, 80- digdtP- p-ethoxy-disubstituted

dlsplro[ i glcosane 3- propanoat e, 3-ace yI-
2,2, 4, 4 traﬂﬁ? e8xa- 3, 20- di azadi spiro [5.1.11.2]-

henei cosan- 21- one, dodecyl 3-acetyl-2,2,4,4-tetramethyl -

7- oxa- 21- oxo- 3, 20- dlzaz(agl ,é..rp eﬂyjlﬁz'}lh?n% %Ozsﬂrkexzée-,pr%%anog;[:ample

tetradecyl 3% acetyl ,
oxa- 21- oxo- 3, 204d6atads§%hx4®m-ﬁr®]ttﬁnmbsanb) 31, prHpewiarine, 2-

1,1",3,3",5, 5(2bRyabydyaobtytoftyphelyl) -4, 6-bis (2, 4-dimethylphenyl) -

1,3,5-triazine, 2-(2,4-dihydroxyphenyl) -4, 6-bis (2, 4-

15 dimethylphenyl)-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-methylphenyl) -

1,3,5-triazine, 2- (2-hydroxy-4-dodecyloxyphenyl) -4, 6-

bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-

20 (2-hydroxy-3-butyloxy-propoxy)phenyl]l -4,6-bis(2,4-di-

methylphenyl) -1,3,5-triazine, 2-[2-hydroxy-4- (2-hydroxy-

3-octyloxy-propoxy) phenyl] -4, 6-bis (2,4-dimethylphenyl) -
1,3,5-triazine, '

3 Metal deactivators, for example N,N’-diphenyloxamide,

25 N-salicylal- N'—salicyloyl -hydrazine, N,N'-bis(sali-
cyloyl)hydrazine, N,N’ -bis(3,5-di-t- butyl -4-hydroxy-
phenyl-propionyl) hydrazine, 3-salicyloylamino-1,2,4-
triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide,
isophthaloyl dihydrazide, sebacoyl bisphenylhydrazide,

30 N,N’-di-acetyladipodihydrazide, N,N’-bis(salicyloyl) -
' oxalyl dihydrazide, N,N’-bis(salicyloyl)thiopropionyl
dihydrazide. ’

4 Phosphites and phosphonites, for example triphenyl
phosphite, diphenyl alkyl phosphites, phenyl dialkyl
35 phosphites, tris (nonylphenyl)phosphite, trilauryl



- 27 - hexaaza-2,2',6,6"-bisnethano-7, 8-di oxo-4, 4" -Dbis-

(1, 2,.2, 6, 6- pent anet hyl - 4- pi peri dyl ) bi phenyl, poly-N, N -

bis¢2, 2,6, 6-tetramnet hyl -4-pi peridyl)-1, 8-diazadecycl ene, the addition
conpound of 2,2,6,6-tetranethyl-4-allylo®@® 5  piperidine and

pol yrnet hyl hydr05| | oxane (nol ecul ar wei ght up to 4000), the addition
conpound of ~ 1,Phosphiteecn: frigetadecyl P’S*‘PBRQ'bFﬂerl glAtearyl penta-

po:\lyngt Pyl hYFrOﬁﬂ:lﬁ(ﬂB@l(”mﬁ‘pﬂdﬁph&iﬂeght URrie (20Q04i-t-butylphenyl)
i formny

N
(2,2,6,6- tetra&é‘?ﬂ?ﬁ ﬁepu pePHRAdeEE e ARATAREY RO 1 odiphosphite,
N, N' - di f or nmyl N,Qxllzb&s#i-ﬁ-ﬁqﬁrf@hmﬂb)ne@eﬁba@rythr;tol diphosphite,
pi peri dyl )hex | epedi a 1- fel
met hyl - 4- p?perag% mﬁ e@ 85] 51 %%ﬁ%]?hleixé%élgilﬁ ng(l)e %gnia(?r&rtéh?i[t err]]
t et r adecane- 8, Qipmmite: bis-iagdecy oxypentaerythr:.tol diphosphite,

(1,2,2,6, 6- perg aaebhyl- d‘l-ru-rlﬁ{e;dylé Rethy1phhyDy 15pedtxeryehelitasaycl o
[7.4.0.[err]] etradec

1
7,7,9,9-tetra {gf"sgzdﬁdgc(}?ilts‘b’étﬂ?la?%%b? pgntaerythritol
[4. 5] decane- 2 éﬂiﬁlﬁmne. tahi s eh ;16 soribditcAmettiphobphiites itetiakis 4 (4

-meth I hyl ‘

bimz( 1?)2/ , ny {)ge{ %?ﬁ%@gﬁ%ﬁb&&@ahl& biphﬁxxlente i).&howonite. 6~
phenyl ) net hyI ehedpedydaxy o2 €, 8210 ~-Catria{ikytydhd2f@-dibenzo [d, g] -
N-[2-(3,3,4,5p; ?%‘Iéﬁiﬁ(ﬁ&éﬁ%@ﬂé‘o% hiib)r%tbyld %”h%o);eth?ztfibﬁ{éﬂ?-l ne,

copol ymer of styrene wth g styrene an nal éi ¢ _an hydride ,reacted wth.

4- am no- 2, 2, 6, K tRethyl rdibenze hagihe., e \Pnd- of
styrene 25 vuihteb@efi%&ww@mmh@mﬁnbwepdﬁﬂeeaamdwﬂ-m-

15 t-butyl-6-methylphenyl) ethyl phosphite, tris(2-t-butyl-
4-thio (2’ -methenyl-4’-hydroxy-5’-t-butyl)phenyl-5-
methenyl) phenyl phosphite.

5 Peroxide scavengers, for example esters of S-thiodi-
propionic acid, for example the lauryl, stearyl, myristyl

20 or tridecyl esters, mercaptobenzimidazole or the zinc
salt of 2-mercaptobenzimidazole, zinc alkyldithiocarba-
mates, zinc dibutyldithiocarbamate, dioctadecyl mono-
sulfide, dioctadecyl disulfide, pentaerythritol tetra-
kis (S8-dodecylmercapto)propionate.

25 6 Polyamide stabilizers, for example copper salts in
combination with iodides and/or phosphorus compounds and
galts of divalent manganese.

7 Basic costabilizers, for example melamine, polyvinyl-

pyrrolidone, dicyandiamide, triallyl cyanurate, urea
30 derivatives, hydrazine derivatives, amines, polyamides,

polyﬁrethaneé,. alkali metal salts and alkaline earth

metal salts of higher fatty acids, for example calcium

stearate, zinc stearate, magnesium behenate, magnesium

- stearate, sodium ricinoleate and potassium palmitate,
35 antimony pyrocatecholate or tin pyrocatecholate.



4-am no-1, 2, 2, 6, 6- pent anet hyl pi peri di ne and octadecyl - am ne,
pol yearbonate with 2,2'- [(2, 2,6, 6-tetranethyl -

piperidyl)inino]bisethanol as diol conponent, poly- carbonate W th
2,2'-[(1,2,2,6, 6- pentanethyl 4- 30 pi-p&0 dyl )i i no] bi set hanol as di ol
conponent, copol of .mal ei ¢ anhydride and_an [err]- olefln havi ng up to
30 carbon atofs ipg maents.nFor, 2Xemple tr dmbyILbenzodq dcid.

copol yner of mligiic adid]r idiphs-laitdtdld lacdef in having up to 30 carbon
atons reacted with 1-acetyl-4- 35 amno-2, 2, 6, 6-tetranet hyl pi peridi ne,

copol ynmer of mal ei c anhydride and an [err]-olefin having up to 30 carbon
atons reactedSu thilllens nand, ZeidnFfoircimg apHEnbs pi feri dxamplancatled um

alkyl - and Madiate doiMaldaes O giie b BB RN ARl O S,

containing free grodps on't i peridi‘ne, speci

[err]- %yl b&@edép andmirarr ] h@r{@r] = . 2. metekal amF:H%ﬂ;ﬁ, f@md
exanpl e 4 4" - gy r@i‘o‘ﬁdi@@éox@ﬂﬂﬂdi?’bl%& “HP Mﬂ%es 5'-di-t-butoxanilide,
2,2 -didode- 5 cyl oxy-5,5" -di -t - but oxani fglt de, 2. et hoxy- 2' - et hoxani | i de,

N, N - bi s(3-di net hyl am nopropyl ) oxal am de, 2-ethoxy-5-t-
but yI - 2'-ethonﬁmiIbdhe&middftﬂﬁesprfomﬁ@hﬁ&pﬂdmp&aﬂticizers, lubri-

ethyl-5,4"- yt oxa a res f orth par hox and
of o- and P- 5$hdxy &i%f%; ?éd %ggm EEti |1 PR tiggf %ri@%ken o
flameproofing agents, antistatic agents and blowing

10 agents.

The additives are incorporated into the organic polymers
by generally conventional methods. For example, the
incorporation can be effected by mixing or applying the
compounds and, if desired, further additives into or onto
15 the polymer directly after the polymerization or into the
melt before or during the shaping. The incorporation can
also be carried out by applying the dissolved or dis-
persed compounds to the polymer directly or by mixing
~ into a solution, suspension or emulsion of the polymer,
20 if necessafy subsequently allowing the solvent ¢to
evaporate. The_éompounds are also effective if they are
subsequently introduced into a pre-granulated polymer in

a separate processing step.

The compounds used in accordance with the invention can

25 also be added to the polymers to be stabilized in the
form of a masterbatch containing these compounds, for
example, in a concentration of from 1 to 75% by weight,
preferably from 2.5 to 30% by weight.

The novel compounds are excellent light stabilizers which
30 are distinguished by low volatility. '

The examples below are intended to illustrate the inven-
tion in greater detail.



2.8 2~ (2- Hydr oxyphenyl )-1, 3,5-triazines, for exanple
2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)-1,3,5-triazine, 2-

( 2- hydr oxy- 4- oct yl oxyphenyl) -4,6-bis (2, dlnethylphenyl) -
1,3,5-triazine, 2-(2,4- dlhydroxyphenjq -4,6-bis(2,4- 15
di me
p

; t hyl phenyl a]:%:?i( fl’l azi ne, 2, 4- bi s(2 hydroxy 4-
ropyloxypheny 4- dlnethylphenyl) 1,3,5-triazine, 2-

(2- hydr oxy- 4- octyloxyphenyl) -4,6-bis (4-nethyl phenyl) - 1,3,5-triazine,

2-(2- hydr oxy- mhy el )
bi s( 2, 4- di met ﬂ{,ﬁj%g)ﬁ§§bm t(l’bl glz'yﬁ]rgxy 2ZI. .3 prcé)anedx.&rl)bxs [2,2,4,4

[2
( 2- hydr oxy- 3- BtRbamear Bo-ﬁf)ap-ﬁeﬁﬂ-]d;a@adésaigq[? 4. .dil.2]heneicosan-
met hyl phenyl ) -2 Jorke]t rwaie NentZobdceddrineo 486 Zcﬁifdéﬁxxylane together

-octyl oxy-pro . ph 1] . £4,.6,-bi 2.4

13,5 tr1 i ng'%?%) h@fgrgdé&tf‘ﬁéfg#i,l&?&? Sax % «,3/ I\gkle ‘)&%é’rﬁﬂ eAtidde, 25
N-salicyl al - N'dmtaipi;dsgholm aﬂém,addedl akt- lnpe:(nsalempecyltuy:le) laypeir &hiene,

N, N - bi s(3, 5- A-InsH :

3-sali IC3S/I(oyl am no %Wéf‘s triazo ‘@i S enz | dene oxg’fy"ﬁ'zd I h earmw

oxani | i de, i sdftethapdgleddi h?drtei{q dbate ba%’é?l %%pﬁﬁﬁﬁpﬁydr

N, N - di -acet ylﬁﬁ&acadwslmamﬁe and\l wasked ( B9/ Iéml@m - seisra!rxh times

di hydrazi_de, sal iy oyI) ro Qnyl dr Phosphi t es
and phosptfoni fé& ﬁ& ggéﬂihﬂwfuééﬂ !
phosphi t es, pl“dimﬂoﬂtﬂﬂdtyloﬁihe Bbﬂl&pﬂlbheSthe réﬁiﬁ(vlflﬁ:r;h emmdngeh emahi t e,
trilauryl recrystallized from ethanol, giving 11.4 g of a white

product having a melting point of 128°C.
Example 2

15 i6.2 g of 20,20’ -{(2-hydroxy-1,3-propanediyl)bis-
[2,2,3,4,4-pentamethyl-7-0xa-3,20-diazadispiro[5.1.11.2] -
heneicosan-2l-one] and 2.2 g of triethylamine were
introduced into 80 cm® of toluene. A solution of 2.8 g of
2-chloro-1,3,2-dioxaphospholane in 20 cm® of toluene was

20 slowly added dropwise with stirring at room temperature;
the batch was subsequently refluxed for 5 hours. For
work-up, the mixture was poured into water, the phases
were separated, the aqueous phase was extracted twice
with ethyl acetate, and the combined organic phases were

25 dried. Evaporation gave 16.2 g of pale yellow, non-

crystallizing resin.
Example 3

39.2 g of 20,20’~(2-hydroxy-1,3-propanediyl)bis{2,2,4,4-
tetramethyl-7-oxa~3,20-diazadispiro[5.1.11.2] heneicosan-
30 21l-one]l] and 5.1 g of triethylamine were introduced into
100 cm® of toluene. 5.4 g of chlorotriméthylsilane were
slowly added dropwise at room temperature, and the
mixture was subsequently heated at 50°C for 8 hours. The
batch was washed by shaking with water, and the organic



- .29 - phosphite, trigctadecyl phosphite, distearyl penta- erythritol

di phosphi t-e, tris(2,4-di-t-butyl phenyl) phosphite, di i sodecyl
pentaerythritol di phosphite, bis(2,4-di butyl phenyl) pentaerythritol
di phosphite, 5 bis(2,6-di-t-butyl-4- netﬁ% phenyl) pentaerythrito

0 PSSTI <, D S SR R S s 3.4

bi s(2, 4- d|-t b ritol d|p osp it €;

bis(2,4,6-tri -togmmquy lé@eyitnm acvhite makid having gm@ﬂyﬁng
sorbitol triphospint coetegyexis- 10 (2, 4-di-t-butyl phenyl)

4, 4" - bi phenyl ene di phosphonite, 6-

| sooctyl oxy-2,4,8,10-tetra-t-butyl-12H di benzo[d, g] -

1, 3, 2- di oxaphosgkanpIe,4 6-fl uoro-2, 4,8, 10-tetra-t-butyl -

12- et hyl - di benzo[ d, gl - 1, 3, 2- di oxaphosphoci ne, bi s(2, 4-

di -t-butyl -6-net hyl phenyl) nethyl phosphite, bis(2,4-di- 15

t-butyl - 6- rfet hyd phemyf eodimphydptidee weme siitroduaed -into 50 cm® of

4-t hi 0(2 - et hepwdnh - AT et el buhu'&pafméz& JPtl%e?yrg) abyao- -

phosphite. 5 PerOX| e scaven ers, for exa e esters of
propi oni ¢ aci d, (3 hydxexyra. nerpaapyﬁlyée &ByR, znﬁr#s#yPeEGameGPY#rﬁdecyl

ester sI krr}e(r]I C?Et&EEI%Jmwﬁﬁpiﬁﬁﬂlﬁﬂ%%dﬁﬁxﬁel&gﬁﬂﬁ@&%f' 31 da.zzol e,
zinc a i thiocar i t hi ocar.ba i.oGgt ade

nono- surflde d?gﬁ g? §P§§IF LY*: Fhex At | qgé prde dkﬁ§??8&%ﬁ

- dodecy| nercaptay proqmonemperaﬁureﬁ ABtkeyali deouxt,alf 14 zeref tedmetrhyil-e
copper salts i e’knrgfna J&ﬁiér?é‘ W' N5 Ogh¥e S ANHefhy PNSHRAME CURPNGRAN

salts of diva
lJ.kewise added dropwise at room temperature, and the

batch was stirred for 20 hours. Finally, the mixture was
refluxed for 3 hours. Excess sodium hydride was destroyed

15 using a little methanol, and the batch was poured into
water. The organic phase was separated off, washed by
shaking with water and dried using sodium sulfate.
Evaporation of the solution left 13.5 g of the target
compound as a colorless, glassy material.

20 Example 5

3.2 g of dichlorodimethylsilane were added dropwise to a
solution of 5.1 g of triethylamine and 39.2 g of 20,20’-
(2-hydroxy-1,3-propanediyl)bis[2,2,4,4-tetramethyl -7-oxa-~
3,20-diazadispiro[5.1.11.2]1heneicosan-21-one] in xylene.

25 The mixture was subsequently heated at 50°C for 12 hours.
The batch was washed by shaking with water, and the
organic phase was dried and evaporated. The oil remaining
could be recrystallized from acetone, qiving-41.1 g of a
white solid having a melting point of 161°C.

30 Example 6
A solution of 16.2 g of 20,20’-(2-hydroxy-1,3-propane-

diyl)bis[2,2,3.4,4-pentamethy1-7-oxa-3,20-diazadispiro-
[5.1.11.2)heneicosan-21-onel in 100 cm® of methyl t-butyl



7 Basic- costabilizers, for exanple nelam ne, polyvinyl- pyrrolidone,
di cyandi am de, triallyl cyanurate, urea 30 derivatives, hydrazine
derivatives, am nes, polyam des, polyurethanes, alkali nmetal salts and
alkaline earth nmetal salts of higher fatt38 acids, for exanple cal cium
Stearate, zinc stearate, esium behenat e, magnesi um stearate, sodi um
ricinol eate arRFBRX aB’§Purﬂ‘?$§ﬁ4n d5PEwige toynki SYAPeBPicRateEnlLBte REtin
gy{ ogaz elcgol atébd:.um gx}&ﬁaxdé iMJ@oe%H?'nSﬁaﬁthflti%u lgf’@gﬁer, and the

utyl benzoi ¢ aC| adi pi ¢, aci aceti,c acl rs
rei nforcing adtffeure op3 gxam’érﬁgl c,fcﬁjr)n ia BBRat &+ %id i &t é 'bll“a“s%i‘ %9 ber s,
asbestos, tal (meEhylé:innel wereai sabsegouently =lddditdropwiséenl andxitlss and
hydr oxi de Cqﬁiﬁg% %tsange@i Bl CeodO 5 %D‘éheéddié'ﬂférsf Ol SHRfP! ©

ubr can i

plast|C|zers s rfiers,

bri ght eners, fhﬁmﬁ%omwmg@m swagntthemt |d@94'g-?§me;¢ aﬁalsgovil ngitgle
agents. The aggidhaes Ar %n'c!nCQEQO'b%F&Ci: 'Q&Q t&@sl%&a%b%e&%'ﬂn?iﬁeDYb
general ly conv ntlonal t hods. For t he |nc ti.on can b,e
effected by m %yﬁwq hB’-‘é’g ngﬂgse‘éwr# Bgs‘? khe mRgamnie
addi tives int qm'srs@nu.@ﬂ:S 13tnegp0.-lﬂrmhedltefgéu oot pel yaerpaid

or into tlt'be nel tllboforzeesozr.nodﬁjs” ng etzhfaf.hap' ng. The incorporation can

on

Example 7

2.2 g of methyl chloroformate were added to 15.7 g of
20,20’-(2-hydroxy-1,3-propanediyl)bis[2,2,4,4-tetra-
methyl-7-oxa-3,20-diazadispiro({5.1.11.2] heneicosan-21-
15 one] and 2.2 g of triethylamine in 80 cm® of xylene, and
the mixture was refluxed for 5 hours. The batch was then
washed several times by shaking with water, and the
organic phase was dried and evaporated. The resin remain-
ing could be recrystallized from acetone, giving 13.6 g
20 of colorless crystals.

Example 8

14 om® of a 1.6 molar butyllithium solution, diluted with
20 cm® of toluene, were added dropwise at room tempera-
ture to a solution of 16.2 g of 20,20’-(2-hydroxy-1,3-
25 propanediyl)bis[2,2,3,4,4-pentamethyl-7-oxa-~3,20-diaza-
dispiro[5.1.11.2]heneicbsan-Zleone]'in 60 cm® of toluene.
After 1 hour, a solution of 2.1 g of methyl chloroformate
in 20 cm® of toluene was added dropwise, and the batch
was stirred at room temperature for 20 hours. For work-
30 up, the mixture was poured into water, and the organic
phase was separated off and dried using sodium sulfate.
Evaporation of the solution gave 14.2 g of the target

compound as a qolorless, glassy material.



al so be carried out by applying the dissolved or dis- persed conpounds to
the polyner directly or by mxing into a solution, suspension or enul sion
of the polyner, 20 if necessary subsequently allowing the solvent

to evaporate. The conpounds are also efféétirve if they are subsequently

I ntroduced into a pre-granul ated polynmer in a separate processing step. The
conpounds use&XaFPAd& & dance with the invention can 25 also be added to
the polyners to be stabilized in the formof a masterbatch containing these

ds, f le, ip- [ f f 1 to 75% i ght,
referabl y frofi-2 St o 3 by 801 20t - (RrEvASoRY-dnpatnreraselelthiRen:
| i ght I st agi : i z[er,Q,\Ebi&;hl-@ééztamagzh@.sﬂi-atgai-smm-.drgadaﬂ/ia.pdlmﬂiﬂ.ilt.y.l.Iﬂue
exanpl es bel o r [ Styr e . [
L A L S s
, - : | . . d 3 . - - ’ -
tetramet hyl }/71@@[’13@%(1) @Zadb%ééﬁétiaﬁﬂ- @%ﬁf%&%:%@ﬁ?g%?@ﬂ%], jese

i ntroduced into 80, rrzl 0 xgl ene together 2. triet f‘lyl am ne.
2.8 g of 2-cht3i8=Lne Wexp o frdsp ferixtine wae TR ERpefaure
and the ni xt use heursaulTing ussled meittuwsl was &ihwted widherovaem?hor added
to the batch, t%ri%etnhee gn e%léssh%&asfoﬁl@ S times by shaking with water.

10 Drying and removal of the solvent by distillation left

21.2 g of a colorless, glassy material.
Example 10

The volatility of novel compounds was determined in a
thermogra\}imetric analysis apparatus. To this end, equal

15 amounts (500 mg) of the novel compounds were heated to
300°C in a nitrogen atmosphere at a heating rate of
2 K/min, and the loss of substance was measured in mg/cm2
of sample surface. The results are shown in the Table
below:

20 . Weight loss in mg/cm? on reaching ... °C

Compound 220 260 300 10 min at 300°C
from Example

25

Comp.l): from EP 57 885



LIS Sneet Has Been Replaced

rendered al kal i ne and washed by shiﬂ'"k’lﬂﬂﬂmmﬁl mes.10..  w th xyl ene.
After. dryirng usi ng nagnesi um sul fa i onofEhe] S0t #t i-ons- t he

i

resin which remained was recrystallized f%%)m et hanol i gi vquhilm, Hof a
white product having a nelting point of [®1r] Exarrplef%rié_:_::ﬁ‘? g Lof
20, 20' - ( 2- hydr@g{% 3- propanedi yl ) bi s- T

[ 2, 2, 3,4, 4- pent-ane %yl -7-oxa- 3, 20-di azadi spiro[5.1.11. 21-

henei cosan-21-one] and 2.2 g of triethylamne were introduced into 80 cnB
of toluene. A $oluth oo nfaefipiphe fathk Cdigodnd- dEOXRRNESPRALANE 1N 20
cnB of toluene was 2 slowl y added dropwi se wth stirring at room
tenperature; the batch was s sequently refluxed fpr 5 hours. For work-up,
the m xture was pourefl into t &, the phases werejfseparated, the aqueous
phase was extracted tice witMNgthyl acetate, and jhe conbi ned organic
phases were 25 driefl. Evapor grt gavg. 16. g4 of | pale yellow, non-
crystallizing resin. gxgaple 39. 2 \g/0of

20, 20" - ( 2- hydr oxy- 1, 3} pfopane N2, 278 4-
t et r anet hyl - 7- oxa- 3, 2p- di azadi /5. 2y11. 2pt¥enei fosan- 30 21-one] and
5.1 g of triethylam np were i oduced EHto 100 cnB of toluene. 5.4 g of

chl orotrinethyl sil ane] were ?o W addedytzopwi se afj room tenperature, and
the m xture was. subsefuentl| Pegt ed at fR—E@ —8}heuxs. THel patch was
washed by shaking with waterR ard the oE ani c

it

Y R

" X
o° gt
rR! R n

in which Y is one of the groups

.____loo__’N__ . _____’N_____‘oo__

R! is a hydrogen atom or an alkyl group,
5 R? is a hydrogen atom 6r an alkyl group,

R? and R? are identical or different and are a
hydrogen atom or an alkyl group, or R® and RY,
together with the carbon atom connecting them, form
a ring having 5 to 12 ring ﬁembers,

10 n ig 1, 2 or 3, and
A, in the case where n = 1,

is -COOR3, -P(OR®) (OR7), -8i (OR5) (OR®) (ORS), -8iRSRSR®
or the



- 32 - phase was dried using sodiumsulfate. On cooling, 23.4 g of product
cryst-allized as a white solid having a nelting point of [err] Exanple 4 5
0.5 g of sodium hydride were introduced i:{g 0_50 cn8 of methyl t-butyl
ether, and a solution of 16.2 g of 20,20'~" (2-hydroxy-1, 3-propanedi yl)bis
[2,2,3,4, 4- pent anet hyl - 7- oxa- 3, 20- di azadi spi rg[ 5.1.11. 2] henei cosan- 21- one]
in 100 cnB8 of nethyl t-butyl ether was sl ow yRadded dropw se 10 at room
tenperature. After 1 hour, 2.4 g of trinethyf- chlorosilane in 50 [err] of
met hyl t-butyl ether were |ikew se adde® Wi se at roomtenperature, and
the batch was stirred for 20 hours. Finfdlly \Mthe nmxture was ref |uxed for
3 hours. Excess sodi um hydri de was royed ®5 using a little methanol,
and the batch was poured into water. The grgAni c phase was separated off,
washed by shaking with water and dried sodi'um sul fate. Evaporation of
the solution left 13.5 g of the target conpoun@ as a col orless, glassy
material. 20 Exanple 5 3.2 g of dichlorodi hyl si | ane were added

dropwi se to a sol ut'Q&éﬂj 5.1 g of triethylam ne and 39.2 g of 20, 20" -
(2-hydroxy-1, 3- propanedi yl ) bi s[ 2, 2, 4, 4-tetranet hyl - 7- oxa-

3, 20- di azadi spiro[ @i.i&.?%‘ﬂe?é?%dﬁ’&#?lnoﬁe?' in xylene. 25 The m xture
was subsequently heggedcat, [ epoR> f arsilOrPQUORS) Theshafah spstmashed by

shaking with water, and the
N-—{-
_</ !
u=’—-<

group,
5 A, in the case where n = 3,
is =81 (OR®), =SiR° or the

—~
s

group,

R® is a C,;-C,4-alkyl group, a C,-C,;g-alkenyl group, a
C,-C,g-alkynyl group, a Cg-C,,-cycloalkyl group, a

10 Cg-Cyo-bicycloalkyl group, a C;-Cg-cycloalkenyl
group, a C4-C,,-aryl group, a C,-Cyg-aralkyl group, a
C,-Cg-alkaryl group, unsubstituted or substituted by
C;-C4-alkyl or phenyl, where a plurality of radicals
RS may be identical or different,

15 R® and R’ are identical or different and are a
C,-C,g-alkyl group, a C,-C;g-alkenyl group, a C,-Cyg-
alkynyl group, a Cgz-C,,-cycloalkyl group, a Cz-Ci,-
bicycloalkyl group, a Cg-Cg-cycloalkenyl group, a

* c L M s *




or gani ¢~ phase was dried and evaporated. The oil remaining could be
recrystallized fromacetone, giving 41.1 g of a white solid having a
mel ting point of [err] 30 Exanpl e 6 A_%)}'ujion of 16.2 g of
20, 20" - ( 2- hydr oxy- 1, 3- pr opane- '
diyl)bis[2,2,3, 4, 4-pept a AN E:] 0-
[5.1.11. 2] henei cosadr36 Z@fogﬁe L gZ‘oﬁ [err% é %ﬁ?i Qroup oF 8 C33C9” et her
was added dropw se %@%&h%@ﬁ“@ﬁ@@@%@YsGﬁer%}@r|1?¥‘W1['err]
of methyl t-butyl efheire addrdditcdl X6£ M eheefofiiula etrfer frpour. 1.3 g of
di chl orodi - nethyl sil ane mer subsequent |y added dropwi se, and the 5
mixture was refluxed foR%a Rérther 12 hours. Sodi um hydri de remai ni ng was
then destroyed using a liytfe nethanol, and the batch was washed several
ti mes by shaking with wat ey~ and p¥aporation t the organic phase
left 13.3 g of the target /conpo pal e 10 yell ow, resinous
material . Exanple RZ: roformate were added to 15.7 g of
20, 20' - ( 2- hydr oxy- 1, 3- propgnedi 's[2 R34, 4-tetra-
met hyl - 7- oxa- 3, 20- di azadi Hé& 2] henei co®g

fy xyI eng; 2and the ph xtur

of triethylamne in 80
shed seaa;—a-b—-t-ﬂme-s?\by sh

Qome] and 2.2 g
s refluxed for 5
ing with water, and

hours. The batch was th

t
t he R R CHz o 0—
R 2——N ><
' Rr!
RlG
—0
. (1i1)
—0
RIS

in which R!, R?, R3}, R? and R® are as defined above,
5 and X is a direct bond or methylene group or a 1,1-

alkylidene group having 2. to 5 carbon atoms,

R® and R® are identical or different and are -OR®,

-NHR®, -NRMR'? or ome of the two groups of the

formula | ' '

I

(AR TR
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organi ¢ phase was dried and evaporated. The resin remain- ing could be
recrystaldized fromacetone, giving 13.6 g 20 of colorless crystals.
Exafiple 8 14 cnB of a 1.6 nolar butyIIitgiun1sqution, diluted with 20
[err] of toluene, were added dropw se at Poénltenpera- ture to a solution
of 16.2 g of 20, 20" -(2-hydroxy-1,3- 25 propanedi yl ) bi s
[ 2, 2, 3, 4, 4- pent anet hyl - 7- oxg- 3, 20- di aza- ' :

di spiro[5.1.11. 2] henei cosan-4-one] in 60 [err] of tol 1 hour, a
solution of 2.1 g of net, hl oroformate in 20 c % added
dropwi se, and the batch/was shjLrg¥ at room tenPer 0 hours. For

wor k- 30 up, the M xtyre poured into water, agg t ani ¢ phase was
separated off and dried } sodi um sul fate. Evap8ration o he sol ution
gave 14.2 g of the target cofpound as a colorless, glassy nmaterial. - 34
- Exanple 9 16.2 ¢ of 20, 20" - (2- hydr oxy- 1, 3- propanedi yl ) bi s- :
[ 2,2, 3,4, 4- pent anet hyl - 7- oxa- 3, 20-di azadi spiro[ 5. 1. 11. 2] -

henei cosan-21-one] and 2.8 g of potassium carbonate were 5 i ntroduced
into 80 cnB of toluene. 9.1 ]Bf 2-chl or o- 4, 6-

bis[l, 2,2, 6, 6-pent d¥et ¥hich- ?B perigli py| kxdgogen Rtom,| a2 i ~fapeaddydd, and
t he m xt u][e was refgrbegd far @SJE,U"::?cIBQQk?Qm §dolip Xt Lgec\zya@gdhkgggg.]_w th
10(.) cn o group, a Cg-C,;g-alkanoyl group, a C;-Cg-alkenoyl

group or a benzoyl group, or is

N—-R?2

5 R!! and R!? are identical or different and are a
C,-Cy9-alkyl group, a Cz-C,-cycloalkyl group or a
Cg-Cio-aryl group, or R'! and R'?, together with the
nitrogen, form a 5- to l2-membered ring, which may
also contain oxygen.

10 2. A compound aeg claimed in claim 1, wherein R! in the
formula I is a methyl group.

3. A compound as claimed in claim 1, wherein R? in thé
formula I is a meti'zyl group.

[
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t ol ueng and washed four times by shaking with mé eﬁHEﬂ®L~_£ﬁy£n§t
removal of the solvent by distillation left 21 ig_of &EmgFDess | ass
material. Exanple 10 The volatility of novel stermined in a

t her nogravi netric anal ysis apparatus.- T30 t-hi s end equal Hﬁé 4200
ng) of the “%%'tr‘&%’ép%”%e\’\@i%éi%&ﬁ% to [err] in a nit ﬁmaﬁe re at

a heating rate of 2 K/'mn, and the |oss of substance wa g/ cn
of sanpl e surface. The results are shown in the Tabl e b

Wi ght | oss mlmm@apa@dxﬂmm@o&@fddn@rmound g 220 260
10 mn at [err] from Exanple 3

2.0 4 0.3 0.3 0.7 1.2 25 5
1.7 2.0 Poldyalkylpiperiding @ompounds of the Xormula®d I 3 2
3.8 Conp.1): 14 0.6 2.5 7.7 . 12.6 Conp.1): 15 1.4
3.9 8.1 13.3 Qarrp 1): fromEP 57 885 35 Cains 1. A
pol yal kyl pi peri di ne jconpound\of the fornula | [erk] :
o R*
—{ XX
row
CH
f i 72 o
R e A (D)
R R .
CH, '
: 3
Y R
R2—N ><
o r¢
R' R In

in which Y is one of the groups

—_—10 Iy — —_—I 19—

are distinguished by very low wvolatility at elevated
temperature and are very effective stabilizers for
organic substances.




in.which Y is one of the groups [err] is a hydrogen atom or an_ al kyl group,
5 - - Jerr] is a hydrogen atom or an al kyl group, R3 and R4 are

i dentical or different and are a hydrogen atom or an a k and
R4, together with the carbon atom connecting them f¢ a‘”&ﬁfhéwn to
12 ring menbers, 10 - nis 1, 2 or-32 and A ini tme =i 1
is [err] or the - [err] - 36 - [err] group, A |n“t eicase wher.e. n;j:&
is -CO, [err] or the group, 5° A, in the case where. N =3 ~Fs=feir]
or the group,:[err] ifg a [err{-alkyl. group, a [err]-alkenyl group, a :
[err]-al kynyl group, A [err]R oal kyl group, a 1p
[err]-bicycloal kyl gfoup, errj - cycloal&gnyl group, a [err]-aryl
group, a [err]-aral ky} group, . . '

75!

2L XX
oW
CH, -
Y CHy
R R “CH 0 A (1)
rR! R! ]
CHy
Y RS

| rR! RY ~ 4n
in which Y is one of the groups

G

0

" R' is a hydrogen atom or an alkyl group,
R? is a hydrogen atom or an alkyl group, )
‘R® and R® are identical or different and are a hydrogen
5 atom or an alkyl group, or R® and R!, together with the
carbon atom connecting them, form a ring having 5 to 12
ring members, ' '
n is 1, 2 or'3; and"

A, in the case where n = 1,
10 is -COOR?, -P(OR®) (OR7), -8i (ORS) (OR®) (OR%), -8iR5R5R® or
the : ‘



[err]-al karyl group, unsubstituted or substituted by

where a' plurality of radicals Rs may be identical or
R6 and R7 are identical or different and are a [err]
[err}-al kenyl group, a [err] al kynyl greup, -a C5-Cl2}
[err] bicycloal kyl group, a [err]-cycloal kenyl group

[err]-aryl group, a [err]-aral kyl group or a [err] ar

re as defi ned above,

errl-alkyl or_.phenyl,
O b e M m R SrEET
o2k AP ,
sl ..amgi&ang%p..; f‘ |
al kyl- group,
and
| dene group having 2

al kyl group, a
| of the formula Il or
nt and are [err] [err]

substituted by [err]{al kyl or phenyl, or are a radica
I11 [err] [err] [/ [edr] in WRich [err] and [err]
X is a direct bond or] nethyle or a1, 1- altkyl
to 5 carbon atons, R§ and R9 iGal R difflere
or one of the two grdupszaf_yhe formda \- 38 |
- Y R?
Y CH,
ot gt oM 0
Hy
Y, RS
—{ XX
o R
i R' R |n

Y .is one of the groups

Oc

0

sr_1

—~10 ___QT___

0

|
o

where the numbers shown  indicate the

poeition of cthe

atomsg in the spirodecyl five-membered ring. Y is prefer-

ably a group in which the oxygen atom is adjacent to the

carbon atom common to both rings; i.e.
O : _

n is 1, 2 or 3, preferably 1.

R is a hydrogen atom or a C,-C,-alkyl groﬁp, éreferably

) a methyl group.

R? is a hydrogen atom or a €,-C,,-alkyl

10 a methyl group.

group, preferably

R? and. R are identical or different and are a hydrogen

étom, a C;-Cg4-, preferably C,;-C,-alkyl

group, or R3 and



in,mhhch [err]
group,- a.[err]

group or a benzoyl
i dentical or different and are a [err]-alkyl group“
group or a [err]-aryl group, or [err] angg[err] togbthe

forma 5-

conpound as ckahfmd in claiml, wherein RL in the f brwata |
A conmpound as clalned in claiml, mhereln [err]

group. 3.
I is a nethyl

1.

10

is a hydrogen atom a [err]

-aral kyl

group.

P'

group,

gr oup,
or

R

aferr]-
is [err]

Rl

“R'.

alkanoyl
5

- al kyl

[ errk

group,
gr oup,

to 12-nenbered ring, which may al so contatn éxygen-

in which Y is one of the groups

_Klf)f_" 9“_

a [err]-cycl oal kyl

i

LI rehf ares’

e Ry ghgal ky‘;\
‘¥h“§§§ nltfogen
...... A

......

in the fornulé

A polyalkylp:.per:.dine compound of the formula I

(1)

sr, 1o]¢

I

o

Rl is a hydrogen atom or an alkyl group,

R? is a hydrogen atom or an alkyl group,

R3

and .R4

are identical or different and are a -

h}}drogen atom or an alkyl group,

or 33 and R%,

togethgr with the carbon atom connecting them, form -

a ring having 5 to 12 ring members,

n is 1,

A,

is -COORS3,

or the _

2 oi' 3, and

in the case where n = 1,
-p (OR®) (OR7), -8i (OR5) (0R5) (on-”) , ~SiR5R°R’
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Abstract of the Disclosure ] DA L

Polyalk&lpiperidine compounds

. Polyalkylpiperidine compounds of the_- formula I

! r!

A (1)

1 1 '
K R R n
in which Y is one of the grbups -

S el e ol

0

are distinguished by very low volatility at elevated
temperature and are very effective ‘'stabilizers for
organic substances. '




