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piperidine compounds which exhibit improvements in
virtually all properties.

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
material. Some of them relate to compounds based on
2,2,6,6-tetramethylpiperidine. Spiro compounds have
proven particularly effective here (c£. EP 8 102,
EP 28 318 and EP 280 263).

Also known are diazaspirodecanes of the formula

R (A -CH-0-x'-12%-2x¥, -

|

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.

In the search for product properties which have been
further improved, it has been found that compounds having
a similar structure unexpectedly improve the entire
property profile.

The invention thus relates to compdunds of the formula I



CH2 in. Wmch Y is one of the groups Rl is a hydrogen atom or an al kyl
grosp, R2 is a group of the fornmula.-[err] or [err] (adgjf e T

identical or different and are a hydrogen ? atom or ap
[err] together with the carbon at om connécfi ng t hem e a7 ROWRD
to 12 ring nenbers or. a group of the fornmula [err] n is i—2-0Or ~fing
In the case where n=1 10I5%fi dr ogen atom [err] (urethane) [err] or
t he -3- [err] groupl A in case where n = 2, €Hids Bedn®eplicedr
the [err] 5 group, Al in the whers n =R:i, i s [err] mm‘(ﬂ““ %i
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in which Y is one of the groups

__'luo___'“__ _._"N__:__'vo__

R! is a hydrogen atom or an alkyi group,

R? is a group of the formula R'7-0- or R'8-co- (acyl),

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 or a group of the formula

1
R R‘
N—RZ ,
gt R

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

10 is a hydrogen atom, R°-, R%-CO-, R°-NH-CO- (urethane),
-COOR5, -P(OR®) (OR7), -84 (OR%) (OR®) (OR®), -SiR®RSR® or the



R5 is a ferr] group, a [err]- alkenyl, group, a 10 [err] group, a [err]
grotp, a [err] bicycloalkyl group, a [err] group, a [err] aryl group, a
[err] group, a [err] group, unsubstituted or substituted by [err] or
phenyl, where a plurality of radicals [err} may be identical or 15
different,, R6 and R7 are identical or different and are a -4-
[err] group, a [err] group, a [err] alkynyl g#oup, a [err]-cycl oal kyl
group, a [err] cycloal kyl group, a [err] grou a [err] aryl group, a

[err] group or a [err] group, substrtute err] or phenyl, or are a
radical of the formula Il or Il [err] [ rr] err] one of the two groups
[err] in which [err] is a hydrogen ale "] group, a C5-Cr7-cycl oal kyl
group, a [err] group, a [err] al kanoyl oup, a [err] group or a benzoyl
R'
group,

A, in the case where n =2,
is -R'1-, -co-r'2-.co-, -CO-NH-R3-NH-CO-, -CO-, =PORS,
=8i (OR®) (OR®), =8iR°R® or the

—
i

5 group,
A, in the case where n = 3,
is R%=, R!%(C0-),;, R (NE-CO-),, =8i(OR®), =SiR® or the

group,
R® is a C;-C 4-alkyl group, a C,-C,g~alkenyl: group, a
10 C,-C;g-alkynyl group, a cs-clz-cycloa;kyl group, a Cg-Cyq-
bicycloalkyl group, a Cg-Cg-cycloalkenyl group, a Cg-Ciq-
'aryl group, a C,-Cg-aralkyl group, a C,-Cy-alkaryl group,
unsubstituted or substituted by C,-C,-alkyl or phenyl,
where a plurality of radicals R® may be identical or
15 differentgl
R® and R’ are identical or different and are a



group, ot is NR2 5 [err] are identical or different and are a [err]
grodp, a [err] group, a [err] group, a [err] group, a [err] group or [err]
group, substituted by [err] or phenyl, 10 [err]are identical or different
and are a trifunctional [err] radical,~ ‘feTr] radical, [err] radical or
[err] radical \e{;g ls})ﬁ.‘gstltuted by rr] or,.phenyl, and [err] are

i dentical or dirff F-%n? WP ef ] Z_ 18" AYRARY Sy oFFOUR: [ e?r |Ca5Tep or a
[err] group, omlkymyfl tg!geuj:er awc;)-cllgecmcﬂ.bagkﬁr,l foroap, Sa t@y Q— n‘bﬁbered

, which T t
:)Irggar at:gn g? P'%légg'lc %&?g% nté ?ge‘{:fguggei or stgﬁgﬁ*’gl %‘; cFrgd-ﬁl c 20

material, in pamll cﬂraupl plasChe€y~avalkyl agroupir bacea c €3+-Fggaralkylhe
formula I &' r N f Qup ere the
nunmber s shovvn |nd| cat pOSIéI oir.l’i’ < H -d1kP10% Pnddfl 9" 8Pl
radical of the formula II or III
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in which R}, R?, R3, R* and R® are as defined above,
and X is a direct bond or methylene group or a 1,1-
alkylidene group having 2 to 5 carbon atoms,

10 R® and R® are identical or different and are -OR®, -NHRS,
-NR7R1® or one of the two groups



at ons |n the spirodecyl five-nmenbered ring. Yis prefer- ably a group in
whi ¢h t he oxygen atomis adjacent to the 5 carbon atom comon to both

rings, i.e. nis 1, 2 or 3, preferably 1. Rl is a hydrogen atomor a [err]
group; preferably a nmethyl group. [err] Tssone of the groups [err] and
[err], in 10 which R17 and ‘R18 are identical or .different and are a [err]

preferably [err] group, a C5-&7-cycloal kyl group, or a [err] ef erably
[err] group, or [err] and t oget her wi.th the nitrog rma 5- to
12-menbered ring, preferafly 5- to 6-nenbered ring, y al §° 15
contai n oxygen, i ul ar anpol i dine, pip -7-NorR

norpholine ring. [err] arg ideftical or different add ar
a [err] preferably [err] or R3 and [err] toggWer t he carbon
atom connecting them form5 ring having 5 to 12, preferably 6 or 12,
ring nmenbers, or, together with the carbon atom connecting them forma

[err] group. If n =1, Ais a hydrogen atomor an [err] 10 [err]

(urethane), i[nervgllich Rr1C is[ Fy rlJydrogen atom, a C,-C,,-alkyl group, a
C5-C,~-cycloalkyl group, a C,-Cg-aralkyl group, a Cg-Cyg-
alkanoyl group, a C3-Cs-alkenoyl group or a benzoyl

drogen atom

group, or is

5 R}, R'? and R} are identical or different and are a
C;-C,,-alkylene group, a Cg-Ci;-cycloalkylene group, a
Cg-Cjig-bicycloalkylene group, a Cg¢-Ciy-arylene group, a
C,-Cg-aralkylene group or C;-Cg-arylene group, substituted
by C;-C4-alkyl or phenyl,

10 R, RS and R'® are identical or different and are a
trifunctional C;-C;g-alkyl radical, C5-C;-cycloalkyl
radical, C¢-C;,-aryl radical or Cg-C,,-aryl radical which
is substituted by C,-C,-alkyl or phenyl,

R}7 and R!® are identical or different and are a C,-C,o-

15 alkyl group, a Cg-C,-cycloalkyl group or a Cg-C,,-aryl
group, or RY? and R, together with the nitrogen, form a
5~ to l2-membered ring, which may also contain oxygen.

The invention also relates to the preparation of these
- compounds and to their use for stabilizing orga.nic'

20 material, in particular plastics, oils and surface
coatings.

In the formula I



h ¢
[err] groeup,

in which R5 is as defined above.

R5 is a [err] preferably

[erf] group, a [err] preferably [err] group, a [err] preferably 15 [err]
group, a [err] preferably [err] alkyl group, a [err] ff@géﬁ& R BEEN
group, a [err] preferably [err] group, a & r] preferdb [ REP AQED err]
group, a [err] group, a [err] group, substituted by [ & 20 phaeny
where a plurality of | adlcalg [err] may be identi qal 9F~d+##ereﬂ%—-%eFFF
are identical or diffjerent Rre a [err] preferdbly [err] group, a [err]
preferably [err] al kgnyl grou a[err] preferably C2- C&hgkﬁ¥ﬂ¥g3gﬁqg'mm@5
aferr], preferably [lerr] grou eer prefterally [err M|
preferably [err] groyp, 'R e err] qr [err] u ]
group or a [err] groyp,  subsfhy or pHRenyl,
radi cal of the formulia Il or r] t pdéh RY, R2, R3 R4 and R5 are
as defined above, and X is a or a netrylene group or a
1, 1-al kyl - idene groyp haviag 2 n atons.
0: A (1)
2
Rs
r— X
R‘
L R‘ i t
Y is one of the groups
Iﬁo N-— ‘i‘ 100_
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
5 carbon atom common to both rings, i.e.
1”0_'T_ ’
n is 1, 2 or 3, preferably 1.
R! is a hydrogen atom or a C;-C;g-alkyl group, preferably
a methyl group. -
R? is one of the groups R7-0- and R“-CO- (acyl), in
10 which R and R'® are identical or different and are a
C,-C;5-, preferably C,-Cg-alkyl group, a Cgz-C,-cycloalkyl
group, or a C4-C,;,-, preferably C,-aryl group, or R!? and
R1%, together with the nitrogen. form a 5~ to l2-membered
ring, preferably a 5- to 6-membered ring, which may also
15 contain oxygen, in particular a pyrrolidine, piperidine

Temneaem



) :
[err] -9- in which [err] are identical or different and are [err] or one
of tthe two groups [err] in which [err] is a hydrogen atom a [err]
preferably [err] group, a [err] preferably C5-C6-cycloal kyl 5 group, a
[err] group, a [err] preferably [err] al kagoyl group, a [err] preferably -
C3- C4-al kenoyl group or a benzoyl group, or is [err] Ais preferably a
hydrogen atom germbrphéleneecfihgls as defined above, in particular [err]
to [err] 10 speci fi ly_fo | ;acetyl, Lauryl or stearyl. If =2, A
is [err] [err] erﬂ‘agﬁf)u%,rei%%ﬁtﬁa e¥r] déggeé?gePPﬂeG%o&&y%ﬂFT%rr]
are identical oatdiff8r€ptCat Pmefersbly [G-1C;-pikydr gixiopg,ecraxd R ;aamd
Speciically 2 §e! HbG0enef! BHLAN FhePUhKbER"a chE BERHIVLIRE Unel! Form
nmet hyl ene group, a [eTr re erabil [err

5 a ring having 5 to  preferably 6 or 12, ring members,

or, together with the carbon atom connecting them, form

a
R g
N—R?
at R!
group.

If n = 1, A is a hydrogen atom or an R%-, RS5-co-,
10 R3-NH-CO- (urethane), -COOR?, -p (OR®) (OR"),
-8i (OR®) (OR5) (OR%) or -8iR°R°RS group, in which R% is as
defined above. _
RS is a C,-C;4-, preferably C,-Cg-alkyl group, a C,;-Cye-,
preferably C,-Cg-alkenyl group, a C,-C;g-, preferably
15 C,~Cg-alkynyl group, a Cgz-Cip-, preferably Cg-Cg-cyclo-
‘ alkyl group, a C4-C,,-, preferably C.-C,;,-bicycloalkyl
group, a Cg-Cg-, preferably C;-Cg-cycloalkenyl group, a
Cg-Cy0-, Preferably C,- or C;,-aryl group, a C,-Cg-aralkyl
group, a C,~-Cg-aralkyl group, substituted by C,-C,-alkyl
20 or phenyl, where a plurality of radicals R° may be
identical or different. . ' .
R® and R’ are identical or different and are a C;-C;u-,
preferably C,-Cg-alkyl group, a C,-C,,-, preferably C,-Cg,-
alkenyl group, a C,-C,;5-, preferably C,-Cg-alkynyl group,
25 a Cg-C;,~, preferably Cy;-Ci-cycloalkyl group, a Cg-Cig-,
preferably Cg-C,4-bicycloalkyl group, a C5-Cy-, preferably
C5-C4-cycloalkenyl group, a cséclo-, preferably Cg- or
Cio-aryl group, a C,-Cg-aralkyl group or a C,-Cg-aralkyl
group, substitutéd by C,;-C,-alkyl or phenyl, or are a



- 10 - group, specifically a cycl ohexyl ene, 4,4'-dicyclohexyl- nethyl ene or
i sophorone group, a [err] preferably [err] bicycl oal kyl ene group, a [err]
preferably C6- or Cl0- arylene group, specifically a phenyl ene or
napht hyl ene 5 group, a [err] group or & [rr] group, substituted by [err]
or phenyl, in particular tolylene, or a_4,4'-diphenyl methane group. If n =
3, Ais [err] [ErALcad ofykhgpformuie E&rPraféli dentical or different and
are a trifunctional [err], preferably [err] radical, [err], preferably

C5- C6- cycl oal kyl radi cal, qur t preferably [err] radical or [err] radical
which is substituted by [efn r phenyl. 15 The conpounds of the formula
| inwhichn=1and A=Ha repared eithgr by I'inking conpounds of the
formula IV [err] to epichlor by,Reacting cofdoupds of the
formula V [err] wit eagents to give the conpounds of
the formula | containing the eg compounds of the formula I in
which A is not H can R™

i o__
at & CHy
€ H ~me @ =P
gt g? ]
CHa 0 0—
| Y RS
—{ XX
RY R
e
—()
X {tit)
-
L

in which R!, R?, R?, 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 carbon atoms,

5 or A is

~ ;—(:'
e



advant ageously be prepared by reactions, known per se, of 5 t he al cohol s
of tshe formula V with the correspondi ng reactive conponents of the formula
VI where Zis a halogen aton1or the J[err] group for A=Jerr] Z S a
hal ogen atom for = [err] or a triaA me derivative; and Z is the

- NCO group for = [er Another od of preparing the nove
conmpounds of thénﬂﬂﬁﬁﬁéi |ﬁnﬁhﬁéhgﬁ 4%& %knﬁ£|§é§%P§&EFlﬁf4rﬁFe
conpounds | in woréh ENHRf HRHRA b8 ene bEwthé tWe gosupstional reagents
to give the substituted products 1 - 12 - in which RR is not H The
reaction is carried out in a gretic or aprotic, organic sol eht, preferably
a hydrocarbon, in particul aromati ¢ hydrocarbon, for exanple,
tol uene or 5 xyl ene, xtures thereof or |n an A N, efer-
ably an aliphatic ae in pA=+iRCul ar in a [eTTT Suclt as in

i sopropanol or in a mxtuhe of /a hydrocarbon and anl in particul ar
xyl ene or isopropanol. AnotherpNpossibility is to usB one of e 10

reaction conponents in excess 'as solvent. If, during the introduction of A
- hydrogen halide is elimnated, the reaction is carried

in which R!® is a hydrogen atom, a C;-C;,-, preferably
C,-Cg-alkyl group, a Cz-C,-, preferably Cg;-Cg-cycloalkyl

S group, a C,-Cgy-aralkyl group, a Cg-Cyy-, preferably C,-Cg4-
alkanoyl group, a C,-C5-, preferably ca-c4-alkenoy1 group
or a benzoyl group, or is

A is preferably a hydrogen atom, R®- or R%-CO-, where R®
is as defined above, in particular C;- to C,g-acyl,
10 specifically formyl, acetyl, lauryl or stearyl.

If n = 2, A is -R!’-, -co-r¥2.cO-, -CO-NH-R3-NH-CO-,
-CO-, =POR®, =8i(OR5) (OR5), =SiR®RSR® or the

—~
~

group, in which R® and R® are as defined above, and

R}, R12 and R'® are identical or different and are a
15 C;-C;,-, preferably cl-ce?alkylene group, specifically a

methylene, ethylene, butylene, hexamethylene or octa-

methylene group, a C5-Cy3-+, Preferably C;-Cg-cycloalkylene



out in the presence of bases; - alcohol is elimnated, the reaction is
carried out in 15 the presence of catalytic amobunts of bases or in the
presence of conventional transesterification catalysts; - an isocyanate is
adduct ed, the reaction can be carried out #Wthout any additions. The

reaction is carrjed out at tegperature of fr err] to fhe bojling
poi nt of the soPVEHP’ £R cé‘%ri‘f’&gl&g &Wmﬁéﬁpe%dépb#?@&WﬁSed
and on the reacmethyyené okeisophonadeogroup, farcyie, v, prefeyaBlyTle,~ovel
conpounds of thge LA the 4 opm of ases -
aci d-addi tion ng.{:'g{:ﬂgé?{eg%?ggzgﬁohgm %ns?f‘a?'.y der ggg,gggglr'pexarrpgé, %:Pom

i norgani ¢ aci dsasvileps gxoupeulapedifinaklyne cphenyienpe o fraphthylere

Exanpl es ofsi nogggnbe aNe.Q, aha1dy 1 &?O@:d‘i’ cs Ll 1 .
tetrafl uorobora eéﬁiéaosgh'ét e and ?ér?lo ani ‘ger. ui t apl e’ %arﬁ%xy ?Cgr%%? ds

are. formate, BSuestifutedy by CuiCuraldylheREncRRenYly | heRautieular

| act at e, stear atélyden¥| abe, ang} hacaypnesyleethahe, gpohpnat e and succi nate,
and ani ons of polycarboxylic acids containing up to 3000 COOH groups.
Exanpl es of sulfonic acid anions are ben- zenesul fgnate and tosyl ate. .-
13 - The novel Ebnpowndd, ahe i Ri*s,sRIC40De) §or RS B+CA+ hyg Oo=GHIOR®) ,

materi al agai nsigip® Getipd of 1ight, oxygen and

—
s

Rrl¢

R14' Rls and

10 group, where are identical or different
and are a trifunctional C;-C;g-, preferably C,-Cg-alkyl
radical, Cgz-C,;-, preferably Cg-Ci-cycloalkyl radical,
Cg-Cy0-+ Dreferably Cg- or C,,-aryl radical or Cg-C,,-aryl
radical which is substituted by C,-C,-alkyl or phenyl.

15 The compounds of the formula I in whichn = 1 and A = H
are prepared either by linking compounds of the formula

Iv
R! |
1 . '
R o A%
RZ—N >< | (v
P

to epichlorohydrin or by reacting compounds of the
formula V |



heat. They are added to the organic material to be stabilized in a
concentration of .from0.001 to 5% by’5 wei ght, preferably fromO0.02 to 1%
by wei ght, based on the organic material, before, during.or after its
preparation. The termorganic material is ¥lken to nean, for exanple,
precursors for plastics, surface coatings and oils, in 10 particul ar
pl asti cs, surface coat i ngs, 4 g@d oil s thensel ves. The present
invention also relates to org® cprmaterial, in particular plastics, surface
coatings and oils, which has beey stabilized agginst the action of I|ight,
oxygen 15 and heat and which cgntai\as e c ound-in the above-
nment i oned concentrations.nihes N ma lals include the foll ow ng
subst ances: 1. Pol yner s™ of , ' \ng, for exanple high-,
medi um or | owdensity polyethyl i C naykgave been 20 crosslinked),
pol ypropyl ene, pol yi sobutyl ene pon-l-cputene, pol ymet hyl - 1- pent ene,
pol yi soprene or pol ybut a- digq@l gid pol yire#s of cycloolefhgf, such as, for
exanpl e, of cycl opentene or nbrporqene. X H—w0res of pol ymer s
mentioned under 1), for 25 . dkanBl'e mixt fES of pol ypropyl ene with
pol yet hyl ene or with polyi sobut Wene. 3. § &opolynmers of nono- and
diolefins with one another or w otxer Y nyLRhononers, such as, for
exanpl e, ethyl ene-propyl ege opol ynerss, propyl ene- 1- but ene 30
copol yners, propyl ene-i soBufyT €ke copg 6 ) eahylene-l-

R

with the conventional reagents to give the compounds of
, the formula I containing the desired RZ,

The compounds of the formula I in which A is not H can
advantageously be prepared by reactions, known per se, of

5 the alcohols of the formula V with the corresponding
reactive components of the formula VI -

- . om

Z is a halogen atom or the =OR'’ group for A = R®-CO-,
-co-r}2-co-, R¥¥(cO-),, -CO-, -COOR®, -P(ORS)(OR7) or
10 =PORS; |
z is a halogen atom for A = R°-, <R,
-81 (0R5) (OR®) (OR®), =8i(OR®) (OR®), w=mSi(OR5), -8iR°R°R5,
" =8iR5R®, =8iR° or a triazine derivative;
and Z is the -NCO group for A = R°-, -R'3- or Ra.

where

15 Another method of preparing the novel compounds of the
formula I in which A is not H comprises reacting the
compounds I in which R2 = H and A is not H with the
conventional reagents to give the substituted products 1



¥

but ene ‘< copol ynmers, propyl ene-but adi ene copol yners,

| sobut yl ene-i soprene copol yners, ethyl ene-al kyl acryl ate copol yners,

et hyl ene-al kyl nethacrylate copolyners, ethylene-vinyl acetate copol yners
or ethylene-acrylic- - 14 - acid copolyme s, and salts thereof

(i onomers), and terpolyners of ethylene with propylene and a diene, such as
hexadi ene, di cyial oﬂ'étulacn erds awotetlhyl | denenor bor nene. 4. Pol ystyrene and
pol y(p-net hyl styrene). 5. Copol ynmers of styrene or a-nethylstyrene with
dienes or acrylic derivatives, such as, .for exanple, styrene- butadiene,
styrene- mal ei c The arRgation, is sayrisd omtyAsniar Pretic senr amrosiie

met hacryl ate, ozga‘ﬂ'i@%olmﬂ:ftd' a1y Wd&lciéta%bon. in particular
styrene-acrylonitrile- § nethacr | at e; hi gh- |npact strerigth m xtures of

styrene copol yfgt $<&HM PN@F%&F?REP sughnags £¢% exaupif . toluene or
pol yacryl atse, ayliedis, [ Wiflmiﬂftmsetﬁndﬁaﬁ w:oﬁ.yd Qe -aldioted ,t priedexer ;

and bl ock copol rs of t exa

st yr ene- but adi %’ 3‘1¥’W§ne&ﬁ%h°s11 sgﬁr rg[ﬁ]é%é in a C;-Cp,-

st yr ene- et hyl erasl/ctnhqll.eneuehyn@neln oi-epyopaaom loxt ede/ pr aphpttanes sofir ene.
6. Gaft copg cartors! ¥hANCan S Wik dhibl f Or gHP fou? L).” e o

pol ybut adi ene, tyrene and acry Ionltrl e on I ene, rene an
nal ei ¢ anhydr i dERFIRANAI aanQBherdPEHGibé-HFé’neiﬁanB°aI“l€)ﬂ %H*ﬁy?ﬁt &heor

al kyl ”EthﬁﬁVYEaaﬁtion components in excess as solvent.

If, during the introduction of A,
- hydrogen halide is eliminated, the reaction is carried
out in the presence of bases;
- alcohol is eliminated, the reaction is carried out in
15 the presence of catalytic amounts of bases or in the
-presence of conventional transesterification catalysts;
- an isocyanate is adducted, the reaction can be carried
out without any additions. '

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 reaetivity
of the compound of the formula VI employed.

The novel compounds of the formula I can 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, tetrafluoroborate, phosphate and  rhodanide.
Suitable carboxylic acids are formate,  acetate,

30 propionate, hexanoate, cyclohexanoate, lactate, stearate,
acrylate, methacrylate, éitrate, malonate and succinate,
and anions of polycarboxylic acids containing up to 3000
COOH groups. Examples of sulfonic acid anions are ben-
zenesulfonate and tosylate.
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styrene and acrylonitrile on acryl at e-but adi ene copol yners,
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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
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
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
example mixtures of pc;lypropylene with polyethylene or
with polyisocbutylene.

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



11. Poliymers derived from[err]-unsaturated acids and derivatives thereof,
such as pol yacryl ates and pol yneth- 15 acryl ates, polyacryl am des and

pol yacrylonitriles. 12. Copolynmers of the nonomers nentioned under 11) with
one another or wth other unsaturated nenbéess, such as, for exanpl e,
acrylonitrile-butadi ene copolyners, acrylonitrile-alkyl acrylate

copol yners, acnqiénicvpbbymeﬂs. abhdxyeal yb at thexepd| yhionomers), and

acrylonitrile é i, d [

nmet hacryl at e- bﬁt Kgé%gpg e%igﬁéswgef‘%exéfgéeélév a?é (‘%J]. e%%’sa?‘ﬁ?%t ed
al cohol s and a®®nkexadiens) Y%?P%‘éaéieaee@m%thﬂe# enexkornenes
pol yvi nyl alcohol pol yvi nyl acetate, stearate, benzoate or mal eat e,

Fomvpol yrer s’ dhtl coRBIYREVESRe Epd) PelEiRERe AR LEYERRD) (oo ol nyl ene

glycols, polyethylene OXIde 30 pol ypropyl ene oxi de or copol yners
Lher cof wgh Dhs- Supbivheh'st £UY BChhI1aBYE TS wien dienes |
pol yoxynet hyl ené, and® pof yoxy- ne enes con nomners

for exanple, or- a@@yliet mﬁmmqﬁa qtechpeaypﬁen-ylm.destmgulf
ides, and m xtphegaiBReGO! Wellyrdnd SRE1 &L Y Bl dnhydride, styrene-

acrylonitrile, styrene-ethyl methacrylate, styrene-
butadiene-ethyl acrylate, = styrene-acrylonitrile-
10 methacrylate; high-impact-strength mixtures of styrene
copolymers and another polymer, such as, for example, a
polyacfylate, a diene polYmer or an ethylene-propylene-
diene terpolymer; and block copolymers of styrene, such
as, for example, styrene-butadiene-styrene, styrene-
15 isoprene-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 on
polybutadiene, styrene and maleic anhydride on polybuta-

20 diene, styrene and alkyl acrylates or élkyi 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 example, as ABS, MBS, ASA or AES
polymers. '

7. Polyvinyl chloride.
8. Copolymers of vinyl chloride, which can be prépared
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. Pol yuret hanes derived from pol yethers, polyesters 5 and pol ybut adi enes
contai ning term nal hydroxyl groups on the one hand and aliphatic or
aromati c pol yi socyanates on the other hand, and precursors thereof

(pol yi socyanat e- polyol prepolyners). 18. 1sPQl yam des and copol yam des
derived from diam nes 10 and di carboxylic acids and/or from

am nocar boxyl i &aﬂa:hsepr thﬁ;ep:[j;@e@endi "chiseiaep, sSUeimp: Nyl @ehdrshyl on

6, nylon 6.6, lan 1 n oly-2. 4 4- .

Cri ot byl hexarmBaRieRs R ARy et o s Tesd mdncaskete or  diaptnrge.

and copol yners d;m@rleaﬁim.t raqﬁ)lmﬁtemzplmrs ofcivinyd, chiloridexanple, wth
pol yet hyl ene glycol, polypropylene glycol or polytetranethylene glycol.

19. Polyureas pon|n1des and pol yam de i mdes. 20. Polyesters derived from.
di carboxyl i ¢ adilds Helogen-sonteining @alyRens.y anah a8 cfari exanplene

cor r espondigng %ﬂ: 1y drAG e,SUCéhlﬁ&nM&’EtMﬁie t@REPPifRtéd €. orPOl y-
butyl ene terephthal

at e, on 4d|rrethylolc cl ohexane terephthal ate,
pol y(2, 2- bi s(4-qm%ﬁ)ﬂféﬁﬂ l@f’eﬁﬂ%hal%& *RHM ybEﬁ!‘Bat es,

and a bl ock polpplyertdmf agder ddsgollmrfsr omipol pai-bxbamarcopbmjméﬂs hgdr oxy|

25 termnal h bonat es
and pol yester ca(rab a es tén%ngoﬁgggﬂf gnégg&é% f"t%nh ?8' f’Fo éﬁgg

pol yet her ket opeslyvnybidenie nke@hi&!;/#ﬂk#s derPanVﬂ-nm al d@mi@ﬁ:t he
30 one ?#iﬁl eRAl S erd %.u@i‘i@@ﬁﬁhﬁﬁc@ﬁoi@ﬁe?&hEﬁePQBE SUER adS

phenol - formal d urea-formnal d
vinyl chloride-vinylidene chloride, wvinyl chloride-

vinyl acetate or vinylidene chloride-vinyl acetate.

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

12. Copolymers of the monomers mentioned under 1l1l) 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 f£rom. 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 6f 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,



- 17 - nel am ne-fornal dehyde resins. 24. Drying and non-dryi ng al kyd
reskns. 25. Unsaturated polyester resins derived fromcopoly- esters of
saturated and unsaturated dicarboxylic acids 5 wth pol yhydric al cohol s,
and vinyl conpounds as cross- |inking agert&,-and al so hal ogen-cont ai ni ng,
| ow- conmbust- ibility nodifications thereof. 26. Crosslinkable acrylic
resins derived V¥t eR®-o%tdeut ed acryl ates, such as, for exanple,
epoxy 10 acryl ates, uret hane acryl ates or polyester acrylates. 27. Al kyd

resins, polyest | at e, resi ns whi ch_hgve béen_craossli nked
with nel am ne rgéT Edg}'%ﬁ éﬁ%o%aﬁggfﬁaeﬁpoxﬁn‘? Hixtures

28. Cr ossl i nkabl ehepeaxf w:bshnstglsenaqiolyner@ol y- 15 epoxi des, for exanple
from bis-glycidyl ethers or fromcycl oaliphatic diepoxides. 29. Natural

pol ymers, such as cellul ose, natural rubber, gelatin or derivatives thereof

whi ch have beerlTherRelyuretihanes cderivadydinom:phdyetberes medyeatersuch
as 20 celdul aaga tﬁxﬁ&aﬁm e%tta&na guEHMﬂLQShyafoffi' t|one?n

et hers, such as net cel ] ul ose. res of the abovenen

pol yners, such HRe béPéJrrﬂPQ a PEPBM-‘ ﬁ?lmm‘?}Y%ﬁa’ﬁ’Y%ﬁmﬂ

PVC/ ABS, PVC/ Nﬂﬂze REXHED, hikd ]/ 488, pPechPborBCiBRteof (polyisocyanate-
polyol prepolymers).

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-

trimethylhexamethyleneterephthalamide, poly-m-phenylene-

isophthalamide, and copolymers thereof with polyethers,

15 such as, for example, with polyethylene glycol,
- polypropylene glycol or polytetramethylene glycol.

19. Polyureas, polyimides and polyamide imides.

20. Polyésters 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 derivéd from aldehydes on the
30 one hand and phe:_zols, urea or melamine on the other hand,

such as phenol-formaldehyde, wurea-formaldehyde and



25 PVC/ CPE, PVD/ acrylate, POMthernoplastic PUR, POM acryl- ate, POM MBS,
PPE/ H PS, PPE/nylon 6.6 and copol yners, PA/ HDPE, PA/ PP and PA/ PPE. 31.
Natural ly occurring and synthetic organi c substances which are pure
mononmers or m xtures of nmononers, such as1730 for exanple, mneral oils,
ani mal and veget abI e fats, oils and waxes, or oils, fats and waxes based on
- 18 - synt het Pelamipes; foymajidehydesrepinfese substances. 32. Aqueous

di spersions of natural or synthetic rubber. The organic material stabilized
by neans of th onpounds can, | d, also contain further addi-

novel
5 tives, for gﬁnpl? ﬁPFo?FHaﬂPE'dFYQHQ §i§8 | F98188- et al deactivators,

anti stfati c agents, fl arre proofing agents, pignments and fillers.

hovel " compoundaCar e aPBFuERKss: Folushreh, Flath (depixel drenl Fhebiy|

hi nder ed ani neesberst erﬁ cuttyret#edie«md pnes&hsa@sds@ﬁqarbwlic acids

Pype are: T antich RUIFRTRIC WGoRoneiCHRE Wity s UhPD i ) Dl 11 ©
2, 6-di-t-butyl 1ink, Shysﬁméﬁmmdzaaepyhahosearﬁevhyiaﬁ%so| °"2“6°’@’P“¥tbutyl
4-ethyl phenol , 18481¢y moldEYbatinbButlbpberol . 2, 6-di-t-

26. Crosslinkable acrylic resips derived £rom' sub-
stituted acrylates, such as, for example, epoxy
10 acrylates, urethau;e acrylates or polyester acrylates.

27. Alkyd i-esins, polyester resins and acrylate resins
which have been crosslinked with melamine resins, urea
resins, polyisocyanates or epoxy resins.

28.. Crosslinkable epoxy resins derived £rom 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/acryl-~
ate, POM/MBS, PPE/HIPS, PPE/nylon 6.6 and copolymers,
PA/HDPE, PA/PP and PA/PPE. -

'31. Naturally occurring and synthet:ic' 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



but yl - 4:4 sobut yl phenol , 2, 6-di cycl opentyl - 4- net hyl phenol

2- (a- et hyl cycl ohexyl) - 4, 6-di net hyl phenol , 2,6- 20

di oct adecyl - 4- net hyl phenol 2,4,6-tricycl ohexyl phenol ,

2, 6-di-t-butyl -4-net hoxymnet hyl phenol , - 2®-di - nonyl - 4- net hyl phenol ,
2, 4-di net hyl - 6- (1' - met hyl undec-1"'-yl)- phenol,

2, 4- di et hyl - 6-gynthetiy | éspéesiccol’ miktuhesobf these substances.
2,4-dimethyl -6- (1" -nmethyltridec-1"-yl)phenol and m xtures 25 of these
conmpounds 1.2 Al kylthionethyl phenols, for exanple 2,4-dioctylthio-

met hyl - 6- t - but \3$herfiueows Aispexrsdons ok itatut et dynthatic rubber.
2, 4-di octyl t hi onet hyl - 6- et hyl phenol , 2 6-di -

dodecylthloneth | - 4- nonyl phenol . 30 Hydr oqui nones and al kyl at ed

hydr oqui nones, Th®rOEgaRbFe materak a)mirlﬁzﬂ%t Rix aans| of 2 theginqvedt y| -
- 19d- hlydroqw un’?déddant,bqrwlhadiﬁaat N@leo Zcénehniictiktier addi-
oct adecyl o € i -t t rogyin
Uty 4. hy ) oy Jor; exgmplel Rt SORTIaRERT: 1 FuBE Afaptlizers, metal
3,5-di-t-butyl-db&gt&vn@¢hmnyhnsieanaie agen€8,5£flame proofing agents,
but yl - 4- hydr ox ' Hydr oxyl at ed t hi odi phenyl ethers, for
exanple 2,2'- ﬁ%ﬂ%@%ﬁ%%ﬁg@gaﬁﬁ}%é?éﬁthyIphenol) 2,2"'-thiobis(4- octyl
phenol ), 4,4'-thiobis(6-t-butyl-3-nethylphenol), 4,4'-
t hi obi S|(6ht brtnﬂtfaiﬂiwé@wgﬁigﬂ% Astalﬁlhm&é \ﬁ&ﬂﬂi cddh be added in
sec-anyl phenol ) dditlon IS(the dom?& oaSéénge?n¥ol example, com-

' 10 pounds based on sterically hindered amines or sterically

hindered phenols or sulfur- or phosphorus-containing
costabilizers.

Examples of suitable compounds of this type are:
1 Antioxidants

15 1.1 Alkylated monophenole, 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-
butyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol,
2- (a-methylcyclohexyl) -4,6-dimethylphenol, 2,6-

20 dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphencl,
2,6~di-t-butyl-4-methoxymethylphenol, 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’ -methyltridec-~1’-yl)phenol and mixtures

25 of these compounds

1.2 Alkylthiomethylphenols, for example 2,4-dioctylthio-
methyl-6-t-butylphenol, 2,4-dioctylthiomethyl-6-methyl-
phenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-di-
dodecylthiomethyl-4-nonylphenol.

30 1.3 Hydroquinones and alkylated hydroquinones, for
example 2,6-di-t-butyl-4-methoxyphenol, 2,5-di-t-butyl-



disulfide. 1.5 Al kyl i denebi sphenol s, for exanpl e 2,2 -

nmet Ryl enebi s(6-t - butyl - 4- net hyl phenol ), 2,2 -

met hyl enebi s(6-t-butyl -4-ethyl phenol), 2,2'-nethyl enebis- 15

[4-nmet hyl -6-([err]-methyl cycl ohexyl ) phenoldg 2, 2'-nethyl ene-

bi s(4- et hyl - 6- cycl ohexyl phenol ), 2, 2' -met hyl enebi s(6-

nonyl - 4- nethylphrdvbguiﬁ¢ﬁe,n&lﬁydi&t&nmﬁlhfﬁrbquiﬂnnqm-2[ﬂﬁdtphenyl -4-
2,2' -ethylidene eRo 2 -
ethyl|denebls(GQ#Eééegyggx%§QE%¥iFahgnh%)t b%tgl?ydrgguinone,z S-di-t
met hyl enebi s[ 6- Patrfirﬁyhnéﬁeyyyn quﬂy|3p|$e|ﬁ;u-]t-buty,_iﬂ-hydroxyanisole.

met hyl enebi s(6 $scal- ELBEE yL pepgatd M%/ip*}mﬁlﬂ te bis(3,5-di-t-
met hyl eneblng Ld| -t- but Phenﬁﬁ xfjlp hyl eneb|as e6- s{ e t.

t - but yl thy’PBﬁx?\b#)' yd ¥1) ‘adiBate. hydroxy- 2-
met hyl phenyl ) but ane, 2, 6- bIS(3 t - butyl -5- nethyl 2- 25

yar oxy- 2. met hyt pRerSTHhTTaRaed ChiedipienyT diRefdl, for example 2,2°-
Bydzgxz ﬁ Pe}hythphbhyKﬁ 8-huﬂmﬂetym@thflgheﬂnlbné,2'-thiobis(4 octyl-
I S(o-1-Du r_
bi o[ 2. (3 _tybuf?}&g& Y %W%MW-Q-%W-@ml%on, 4,4

5' - met hyl benzyl hGO’PiﬁﬁgyF'huFﬁé%T&T%%l}h%@dw h&-4ethiobis(3,6-di-

1, 1-bis(3, ﬁe di rreéby&nfwudﬁswphmw ')-mtsatrze,s-aﬁreltmu%ydmxyphenyn
d|-t but yl - nyl ) propane, 2, 2-bis(5-t-butyl -

hydr oxy- 2- nethy n- dodecylnercaptobutane

1,1,5 5-tetra-(5-t- butyI 4- hydr oxy- 2- net hyl phenyl ) pen- 35 tane. 1.6

[err] conpoundsl.sfor eﬁﬂﬂyfidenebisphenols, for example 2;2'-
methylenebis(6-t-buty1-4-methy1phenol), 2,2'-~
methylenebis (6-t-butyl-4-ethylphenol), 2,2’-methylenebis-

15 {4-methyl-6- (a-methylcyclohexyl) phenol]l, 2,2’ -methylene-
bis(4-methyl-6-cyclohexylphenocl), 2,2’ -methylenebis (6-
nonyl-4-methylphenol), 2,2’ -methylenebis(4,6-di-t-butyl-
phenol), 2,2’-ethylidenebis(4,6-di-t-butylphenol), 2,2’~
"ethylidenebig(6-t-butyl-4-isobutylphenol), 2,2’-

20 methylenebis [6- (a-methylbenzyl) -4-nonylphenol], 2,2°-
methylenebis[6- (o, a-dimethylbenzyl) -4-nonylphenol], 4,4‘-
methylenebis(2,6-di-t-butylphenol), 4;4’-methylenebis(6-
t-butyl-2-methylphenol), 1,l-bis(5-t-butyl-4-hydroxy-2-
methylphenyl)butane, 2,6-bis(3-t-butyl-5-methyl-2-

25 hydroxybenzyl) -4-methylphenol, 1,1,3-tris(5-t-butyl-4-
hydroxy-2-methylphenyl)butane, 1}1-bis(5-t-buty1-4-
hydfoxy—Z-methyl-pheﬁ&l)-3-n-dodecylmercaptobutane,
bis(3-t-butyl-4-hydroxy-5-methyl-
phenyl)dicyclopentadiene, bis[2-(3’-t-butyl-2’'-hydroxy-

30 5'-methy1benzyi)-6-t-buty1-4-methylphenyl]terephthalate,'
1,1-bis(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis(3,5-
di-t-butyl~-4-hydroxyphenyl)propane, 2,2-bis(5-t-butyl-4-
hydroxy-z-methylﬁhenyl)-4-n-dodecylmerbaptobutane,
1,1,5,5-tetra-(5-t-buty1~4-hydroxy-z-methylphenyl)pen-

35 tane. |

1.6 O0-, N- and S-benzyl compounds, for example



- 20 - 3,5,3,5 -tetra-t-butyl -4, 4" -di hydroxydi benzyl et her; octadecyl

4- hydr oxy- 3, 5- di met hyl benzyl ner capt oacet at e,

tris(3,5-di-t-butyl-4-hydroxybenzyl)am ne, bis(4-t-butyl-

3- hydr oxy- 2, 6- di met hyl benzyl ) di t hi ot-el2®pht hal ate, 5

bi s(3, 5- d|-t butyI 4- g%droxybenzyl) sul fide, isooc&¥l
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romat i r Yy u xa

(35t But y RO SRR - By A k. LERDEHAS, ° Lsooctyl

1, 4- bi s( 3, 5- di 3t Sr@hHt-bubydr 1iqnx§ngﬂ2bahZYEhdrcaﬁtoad&nammethyIbenzene

2,4,6-tris(3,5-di-t-butyl -4-hydroxy- benzyl)phenol 1.9 Tri azi ne

conpounds for exanple 2,4-bis(octyl-
mer capt o) - 6- ( 3157di - t - hiRYdraxyRenzvdated nopalonates, rj afPRe, example

2- Octylnercapta&%é&b&a&;tizvzlbbuksl54aﬂﬂl but 1-2- hydroxybenzyl)-

hydr oxyani | i no 3, i n | me
bl 5(3, Bdi- - bé’l‘é‘F’ dr SLPSH 13547 3&-4 bydroxy-5-methyl-

2,4, 6-tri 403, SMmmﬂonhﬁqddmmmmﬁedpec&hYI Ra2Fbés(3,5-di-t-

1,3,5-tr|s(3 5 t qggé%gga Yt andtid- Ccyanurate,
1,3,5-tris(4-t- tu 3 d(}%o y- é chﬁée benzyl )i socyanurate,
2,4,6-tris(3,5- d!-t butyI 4- hydr oxy- phenylethyl) 1, 3,5-triazine,
1,3,5-tris(3, 51dig- t APk tié hydroxybenzyl compounds, for example 1,3,5-

tris(3,5-di-t-butyl-4-hydroxybenzyl)-2,4,6-trimethyl-
benzene, 1,4-bis(3,5-di-t-butyl-4-hydroxybenzyl)-2,3,5,6-~

15 tetramethylbenzene, 2.4;6-tris(3,5-di-t-buty1-4-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-
triazine, ' 2-octylmercapto-4,6-bis(3,5-di-t-butyl-4-
20 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-
cyanurate, 1,3,5-tris(4-t-butyl-3-hydroxy-2,6-dimethyl-
25 benzyl) isocyanurate, 2,4,6-tris(3,5-di-t-butyl-4-hydroxy-
" phenylethyl)-1,3,5-triazine, 1.3.5-tris(3.5-di-t-buty1¥4-
hydrbxyphenylpropionyl)-hexahydro-1,3,S-triazine, 1,3,5-
tris(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate.

1.10 Benzylphosphonates, for example dimethyl 2,5-di-t-
30 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-
t-butyl-4-hydroxybenzylphosphonate.



hydr oxyphenyl pr opi onyl ) - hexahydro-1, 3, 5-tri azine, 1,3, 5-
tris(3,5-dicycl ohexyl -4-hydroxybenzyl) isocyanurate. 1.10

Benzyl phosphonat es, for exanple dinmethyl 2,5-di-t- 30

but yl - 4- hydr oxybenzyl phosphonate, diethyl $5.-di-t-butyl-

4- hydr oxybenzyl phosphonat e, di octadecyl 3, 5-di- t-butyl-4-

hydr oxybenzyl phasphorziylaminapheicldsC for exdmpléd d-Hydroxylauranilide,

hydr oxy- 3- met hyl b - cal ¢i £ _ax - di -
t-butyl-4-hydro§y§g§¥§fgﬁgégggﬁgégée'°°%£¥#-Ei%%fﬁAgﬁ%ﬂﬁxﬁﬂﬁﬁﬁﬁﬂﬁﬁxxbr
exanpl e 4- hydr orhenyidaakrbdwaté. hydr oxystearanilide, octyl N (3,5-di-
t - butyl - 4- hydroxy- phenyl)carbamate. 1.12 Esters of
[err]-(3,5-di-t-butyl-4-hydroxyphenyl)- 5 propi onic acid with nono- or
pol yhydric al cohot3, e. #8tmneh mf hafrol3, Trdntoibutyd-dtdwsiraxyphenyl) -
1, 6- hexalnedtl.sol ,?ioﬂﬁpﬂﬂaaﬁﬁrﬂwﬁ.t&f HN&zﬁflel daf %'ﬁeliyhidzwr aFéBtaQnsl,, o-g-
Gl yool . pent ser Y EhmetbaneY s @hatolycofispiersiol, dody mmaeior, 18-
N, N - bi s(hydr oxgpehageddsd| aetliglene glydol|hilg2rgeopankediol, neopentyl
3-t hi apent adeca ri i ol [4Tet n .
4-hydroxynethyIg%*%ﬁ%épﬁgﬁg¥égsﬁ§x%%%«ﬂ%i%éﬁQﬂé?éﬁ%*%%ﬁgn§4Y5913 tri-
Esters  of [ethyleset - Biygpls- hpendperythodtol, 13riglhadxopyresdivdii c
acid wth 19n0-4gbepehitbiee] C al SOROLSAsTngarbhlBeipl faRat anthlzNO! . 3.
octadecanot, ’tﬁggégggcggci, 3-thiapentadecanocl, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-

trioxabicyclo[2.2.2] octane.

1.13 Esters of $-(5-t-butyl-4-hydroxy-3-methyl-

15 rhenyl)propionic acid with mono- or polyhydric alcohols,

' e.g. with methanol, ethanol, octadecanol, 1, 6-hexanediol,

1, 9-noﬁanediol, ethylene glycol, 1,2-propanediol, mneo-

pentyl glycol, thiodiethylene glycol, diethylene glycoli

triethylene glycol, pentaerythritol, tris(hydroxyethyl)

20 isocyanurate, N,N’-bis(hydroxyethyl)oxalamide, 3-thia-

undecanol, 3-thiapentadecanol, - trimethylhexanediol,

trimethylolpropane, 4 -hydroxymethyl-1-phospha-2,6,7-
trioxabicyeclo[2.2.2] octane.

1.14 Esters of ﬁ-(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
glycdl, thiodiethylene glycol, diethylene glycol, tri-
ethylene glycol, pentaerythritol, tris(hydroxyethyl)

30 isocyanurate, N,N’-bis(hydroxyethyl)oxalamide, 3-thia-
undecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, . 4 -hydroxymethyl-l-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 alcohols, e.g. with methanol,



1,9-nonémedio|, et hyl ene glycol, 1,2-propanediol, neo- pentyl

gl ycol,
t hi adi et hyl ene gl ycol, diethylene glycol, triethylene glycol, .
pentaerythritol, tris(hydroxyethyl) 20 i socyanur at e,
N, N' - bi s(hydr oxyet hyl ) oxal am de, 3-thi a~ 2&decanol, 3-t hi apent adecanol ,

trimet hyl hexanedi ol , trinethyl ol propane,

4- hydr oxynet hyl €80aR8d phaootadecanel ox abi Eykewtrediol octhrd-nananedigl er s
of [err]-(3,5- déﬁuﬁiehéx}’biﬂrcbldr oxyRh mediol Pl A¥cHErtyAC Gyipddn rono-

decangl

or pol yhydric aLco
1, 6- hexanedi ol ,

hE o1 ithEhfar ol S TeAThA o SbysRe 1037FPbparictitfhyLene

neopent yl gl ycoglyeal ppexritudmrrhrgitosly trisdhindrorgethyld|isddyamatdte cne

KX bi sy o e Bk ahidgoRV S BT ckasnailan " Pk Th Spaneanadno

trimethylol-

t ri met hyl hexanedir thiapentadagandps op&rdmethylhexanediol,

4-hydr oXyITet Y| o SRREPN% At ciuid GBI CYO Ak 2)65) Ao

i
pol yHydric

3,5-di-t-buty|-4-h¥droxy henyl acetic acid t h ‘nmono- or
al cohols, e.g. WRté-#LPRERARBeE: - 22 - ethanol, octadecanol,
1, 6- hexanedi ol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol,

neopent yl glycoé, hi odj et hyl en VLqQl, {H,ethl n ygol. triethylane
gl ycol , pent aer th itog,seéf#_s ?ﬁygir’oi{}%’ﬁl )'t"r'éﬂ'&?;h%* a-ﬁgd:g:xyp%eﬁ’yﬁ-
N, N' - bi s( i/@ir oxyetywisoxeldwith mono- or3pohyhyddicaambéohols, e.g. with

methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-

nonanediol, ethylene glycol, 1,2-propanediol, neopentyl

glycol, thiodiethylene glycol, diethylene glycol,

triethylene glycol, pentaerythriteol, tris(hydroxyethyl)
15 isocyanurate, N,N’-bis(hydroxyethyl)oxalamide, 3-thia-

undecanol, 3-thiapentadecanol, trimethylhexanediol,

trimethylolpropane, 'Q-hydroxymethyl-l-phospha-z,6,7-

trioxabicyclo[2.2.2]octane.

1.17 Amides of g-(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’,57-di-t-~

butyl-2’-hydroxyphenyl)benzotriazole, 2-(5’-t-butyl-2’-
. hydroxyphenyl)benzotriazole, 2-[2‘-hydroxy-5/-(1,1,3,3-
tetramethylbutyl)phenyl]lbenzotriazole, 2-(37,5’~-di-t-

30 butyl-z'-hydroxyphenyl)—5-chlorobenzétriazole.

2-(3'~t-

35

butyl-2‘-hydroxy-5/-methylphenyl) -5-chlorobenzotriazole,
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, 2-
(37,5’-bis(a,a-dimethylbenzyl) -2/ ~-hydroxyphenyl)benzo-~



3-t hi apent adecanol , tri net hyl hexanedi ol , trimethyl ol - propane,
4;hydroxynethy|-I-phospha 2,6, 7-trioxabicyclo- [2.2.2]octane. 1.16 Esters
of 3,3-bis(3 -t-butyl- hydroxyphenyl) 10 butyric acid with nono- or

pol yhydri c al cohol s, e g. wth nethanol,-e&3%anol, octadecanol, '

1, 6- hexanedi ol , 1,9- nonanedi ol , ethylene gl ycol, 1, 2-propanediol,

neopent yl egcot;iazohEQdiuﬁkyheae qﬂ3u2ﬂ(3'-uﬁhnﬁnﬂﬁaﬂ>hx§qnxy =57=-(2-
triethylene gly L&l I SpC ate,
N, N - bls(hydroxsg% %ié££%?) > éﬁ{#%%ﬂ&ﬂf%éylﬂﬁﬁfﬁla zﬁtgggggno
tri met hyl hexan r{at-r(ﬂ-a éﬁeﬁaarloxy) carbonylethyl] 2'-hydroxy-

4f hyfl re <r3>r<]ymet hylp ﬂeﬁygﬁfbacﬁlérc?xr»%ﬁ%@sﬂ&&wl @34 -ﬂ-@ﬁ]t?geza'g—l roxy\N des
(6]

NN Lbis(3 B a5t argethoryek choRy TriRcl heavan By Siamwmﬁ%em

N, N. bi s(3, 5- d|2%(3butybukyﬂyarehmdrﬂx#+3tﬁﬂ@nuékhbwyﬁiﬁbdﬁybétmmmya

NN - bis(3 5- ﬁ{.ﬁﬁ% flEPYQ%XP“‘;f‘%ﬁ(sqmt‘lﬁ\d%w}“‘iﬂyh%«o&-‘é\‘-(z-

absorbers and | €rs
2-(2' - Hydr oxypMW}M@b¢wb$W1IRhGWMQtriazole, 2-(37-t-

(2 -hydroxy 5 -pRtpylphenyl)aeery &ﬁﬁ%ﬁyf%ﬁyo%a&%oﬁ}ld@hyﬁj -2’ -hydroxy-
but yl - e*/ldroxyphe f-/l )benzot riazol ,
hydroxyph }bgnaqtriazoie, Wdﬁ?ﬂa‘-’i’h i -Bydroxy-5‘ -methyl-
L et r?rret hKI 3ut wamfnybéWS haleiumJ &nd 2- @l-'(-fi-b’i =2t~ hgdroxy-5° - (2-
uty - hydr ox en C oro 0 Z0 s
butyl - 2' - hydro %%%ﬂ é?#%#bﬁﬁﬂ@ﬁ? Qﬁ{?ze;e(S 2,2’ -
-sec-butyl -5 -mebhmweﬂébthifmyphemmstMQzuamethgbbupyl) -6-benzo-~
2-(2" - hydroxy- 4.z D¢l ¥1 @XY RPL I i VP (eHe ¢ Bhfiseteri fication 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-octyloky, 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 salicylate, 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-methy1-4,6-di-t—
butylphenyl 3,5-di-t-butyl-4-hydroxybenzoate.

2.4 Acrylates, for example ethyl or -isooctyl «a-cyano-
30 8,B8-diphenylacrylate, methyl oa-carbomethoxycinnamate,
methyl or butyl a-cyano-f§-methyl-p-nethoxycinnamate,
methyl a-carbomethoxy-p-methoxycinnamate and N- (S-carbo-
methoxy-f$-cyanovinyl) -2-methylindoline.

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



(3,5 -di-t-amyl -2'-hydroxyphenyl ) benzotri azol e, 2- 35

(3" +:5 -bis([err]-dinmethyl benzyl)-2'-hydroxyphenyl ) benzo- - 23 -
triazole, mxture of 2-(3'-t-butyl-2'-hydroxy-5"-(2-

oct yl oxycar bonyl et hyl ) - 5- chl or obenzotri a-zd“e - 2-(3 -t- butyl- - [ 2-
(2- et hyl hexyl oxy) car.baonyl et h i -2' -hy

phenyl ) - 5- chl or"&'k%nz"otlrlafoli ZQ@P]t%ut y«it? /Y drwkihout aﬁdit-"(@al

- Lrefd hoxycgr bonylfﬁéndé Rl as 5nCBhQ?Qhﬂmi8U |) 8#0bChadolamine!l -t W 2'

- hydr oxy- - 0X nzot.r

2-(3' -t-butyl - %ﬁ?@f‘g{ W‘%’t&% yé@r%%% darRagates; ol e,

2-(3"-t- butyl -rfi.ckéJZ sa(]a;satdﬁllﬁha()niqnqa)]deﬂbmeﬂd}ylﬁcm as [thir methyl0
henyl ) benzot ri od I

Bhenil%ben?ﬁtrﬁ%§d+ dégfgg ggﬁfy?“§ﬂ¥ﬁ§g x% ém tylbenzyl-phos-

i sooct yl oxycar Rbanig iﬁﬁ%hé\iﬁ%eﬂmﬂ-ﬁml of ketoximes, such as of 2-

net hyl enebi s| 4ﬂﬁd&:&&1ﬁiﬁfﬂﬁ%ﬂlt\iﬂéec@miﬂé ' %‘Hl@eiz colp1leRo! 1
t he transesterlflcatloqpﬁ{oduct of 715 - 3

( 2- met hoxycar h&Hy 1%t A-lagraydas- %ﬂ?mﬂh'aﬂ*é‘ A% vithout
pol yet hyl ene gladditidial 2 fyari3dlydr oxybenzophenones, for exanple the

4- hydr oxy, 4-methoxy, 4-octyl oxy, 4-decyl oxy, 4-dodecyloxy, 4- benzyl oxy,
4,2' 4" -trihydroxy and 2'-hydroxy-4,4"'-di- 20 nmet hoxy derivatives. 2.3
Esters of Idubst?{&ut 8¢exdcaldyubindeneddanimes; cfox iecdmampfle bdsl2pl2g 6,6~

4-t-butyl phenyle §aldrfathdf i gd¥IW)1) sebacate, bis(2,2,6,6-tetramethyl-
piperidyl) glutarate, bis(2,2,6,6-tetramethylpiperidyl)
succinate, bis(1l,2,2,6,6-pentamethylpiperidyl) sebacate,

. bis(1,2,2,6,6-pentamethylpiperidyl) glutarate, Dbis-
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 l-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-s~-triazine,
trise(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate,
tetrakis(2,2,6,6-tetramethyl-4-piperidyl) 1,2,3,4-butane-
tetraocate, 1,1’-(1,2-ethanediyl)bis(3,3,5,5-tetramethyl-

25 piperazinone), 4;benzoy1-2,2,6,6-tetramethylpiperidine,
4-stearyloxy-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, 4-stearyloxy-1,2,2,6,6-
pentamethylpiperidine, 4-stearoyloxy-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-l,B,s-triazaspiro[4.5]decané-2,4;dione,_
bis(l-occtyloxy-2,2,6,6-tetramethylpiperidyl) sebacate,

35 bis(1-octyloxy-2,2,6,S-tetrahethylpiperidyi) 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-



salicylate, octyl phenyl salicylate, dibenzoylresorcinol,

bi s{ 4-t-butyl benzoyl )resorci nol, benzoylresorcinol, 2,4- 25

di -t - butyl phenyl 3,5-di-t-butyl-4-hydroxybenzoate, hexadecyl
3, 5-di-t-butyl -4-hydroxybenzoate, octadecdy$ -

3,5-di-t-butyl -4- hydroxybenzoate 2-nmet hyl -4, 6-di -t- butyl phenyl
3, 5-di -t - but yl S4-(4y e &gm&miamd,zﬂxﬁmwhrmethnlpémwéﬁylétﬂyﬁ.os—

i sooctyl a- Cya'&Qiagg.ne [ edhd - di, QhBB.!'(QCEﬂlﬁB?ropﬁmbo) ethane, the
[ err]-carbonet hoxyci nnanmat e,

ano-
- met hyl - p- et hSePCensate o, et hy¥ -chleox Tﬂi‘x&'ﬂx PEBRIRARIRC and
I\F([erréI ca][ boz, me%hlﬁxtehegh%athyapmpEﬂﬂi}l?-11?3hSLtﬁﬂﬂiiﬂe and NiTkel
conmpounds or; ex e.nicke

2, > thi ob, 3[ 4- ?i ?@‘?‘P@PF& ?f’rg‘? fﬁ?ﬁ‘b’ﬁ%nm fhe, grndensate ,pf 3% 1.4
or 1:2 conpl exchiork -4, 6wdi {4 umethidiypromtl anigards 25 8¢, 6spentanetiapl e,
triethanol amn chohe ol e, i

di butyl di t hi chiggﬁgtd (ﬂnlh'cE Fyks:g??%r%g tﬁ‘e&?mnoi;liliﬁ e(s3t ér.méin &c?‘? aS t he
nethyl 5  or amipp) e§bepe.of theheorgensate Jjaf - InxoA - §oittis (4 oni ¢
aci d, ni ckel CBﬁE‘y&&ﬁinaf-IKQT.QXGETE e&tﬁihlﬁﬁ'l ip&riaysis 01y345n€>£-M££K@nyl

undecylke xi me,_ nickel co exes o p nyI | aur oyl .- 5 dr,ox pyr oIe
with or Wf" hoangd kq (23 ng SF@PPem I'iih‘hl Réefl&&

for exanpl e bi sh&, R:eﬁ,dtiotetdﬂammcﬁl‘wnl €hdd) (ssabdnstiyl amino-2, 2, s s-
bis(2,2,6,6-t eEE@%Q%hirlpiperidyl) -1,3,5-triazine with mono- or
polyamines, where between one and all the active E atoms

on the amine are replaced, such as with ethylenediamine,

15 diethylenetriamine, triethylenetetramine, hexamethylene-
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-s-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, hexamethylenédiamine or 1l,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-triazineand 4- (4-n-butylamino-2,2,6,6-tetramethyl-



piperidyl) glutarate, bis(2,2,6,6-tetramnethyl piperidyl) succinate,

bj s{1, 2, 2, 6, 6- pent anet hyl pi peridyl) sebacat e,

bis(1, 2, 2,6, 6-pent anet hyl pi peridyl) gl ut ar at e, bis- 15

(1,2, 2,6, 6-pent anet hyl pi peridyl) n-butyl- 265-~di -t - butyl -

4- hydroxybenzylnalonate 2,2,6, 6- tetranethylplperldyl behenat e,

1,2, 2, 6, 6- pent AiReFidlded fridishlora-d  X1f chriarine wish mono- or
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4- stearyloxy 6-tetranet I'ngé, © 4-steary

2,2,6,6- tetrarrét-h%p?p Putdlr?énfln% s%eémﬂ cﬁsﬁzlaxzeehxleiperidyl) -2,6-
pent anet hyl pi peiiclileto-1, 3} 5sieearduzdne i th néné- R pdl yakiihde)i wherd ne,

o buty1 - 220 npaERgas e AR A7 e f pome on the antne are

bis(1,2, 2,6, 6-replaceshy| muslr | e ) withn- sthylleBefidamine, diethylene-

hydroxy- 3, 5-di g&é.%ﬂeber&yié %tgeatt}_ngﬂggt yﬁezZa:Zet?h?lenediamine or

t et ramet hyl - triazaspiro
bi s(‘1-oct yl oxy12 25 bd.sd 3-amdnepmepydapina) )ﬂ‘-)hanesebacat@OdSSl’l -7,7,9,9-

bi s(1- OCFy|OXYt%é%éhéhﬁ?iLngrUd9#98%@3ﬁﬁro§!99ﬂ@¥éhnéh9 4 LPPgRpsat e

of N, N -bis(2 ra eri xa | enedi am and

4- or phol 280, °819m15 ngszs‘*t#ragFE ﬁx cshadnsaren &m EBKLSr3-4. 6-
oxa-3,20-dlazadispiro[5.1.11.2] heneicosan-21-one,
oligomerized 1,2,2,4,4-pentamethyl-20- (oxiranylmethyl)-7-
oxa-3,20-diazadispiro[5.1.11.2]heneicosan-21-one,
oligomerizéd l-acetyl-2,2,4,4-tetramethyl-20- (oxiranyl-

20 methyl) -7-oxa-3,20-diazadispiro[5.1.11.2]lheneicosan-21-
one, dodecyl-l1-(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]heneicosan-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-tetramethy1-7-oxa-21-ox0-3,zo;diazadispiro-
[5.1.11.2]heneicosane-3-propanoate, 2,2,3,4,4-penta-
methyl-7-oxa-3,20-diazadispiro(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]heneicosane-3-propancate, tetra-

~decyl 2,2,3,4,4-pentamethyl-7-0oxa-21-0x0-3,20-~
diazadispiro([5.1.11.2]heneicosane-3-propancate, 3-acetyl-
2,2,4,4-tetramethyl-7-oxa-3,20-diazadispiro[5.1.11.2] -

35 heneicosan~-2l-one, dodecyl 3-acetyl-2,2,4,4~tetramethyl-
7-oxa-21-ox0-3,20-diazadispiro[5.1.11.2]heneicosane-3-
propancate, tetradecyl 3-acetyl-2,2,4,4-tetramethyl-7-
oxa-21-ox0-3,20-diazadispiro(5.1.11.2]heneicosane-3-
propanocate, 1,2,3,3’,5,5’-hexahydro-2,2',4,4",6,6'~



- 25 - di (4-n-butylam no-2, 2,6, 6-tetranet hyl pi peridyl)-1,3,5- triazine
1, 2~ bi s(3-am nopropyl am no) et hane, t he condensate of

2- chl or o- 4, 6- di (4- et hoxypr opyl ari no-

2,2,6,6-tetramet hyl pi peridyl)-1,3,5-triazia2¥e-and 1,2- 5

bis(3-am’ nopr opyl am no) et hane, the condensate of 2-

chl or o- 4, 6-di (Aexaaman?opyl.cni A6-bisnreshanenfabetdibxo-4,4’-bis-
pi peridyl)-1,3, (’Iti'z’ﬂé né- feﬁe&etﬂyﬁ@ﬁ(&ﬁr&mmwnﬂam BoLFLRARe .-

condensate of  2-chlo

but yl am no- 1, 2 i ?eﬂp&ﬁaﬁaq#mtaxﬁh GypPireridyl) ril.8rdiargdecygiene,

% 2h|bl s( 34am norr:ri@radmm iditund BF Rf,2J6cEStetralethpach-anl9loxy-
C or o-

and

t he

t et r amet hyldi p jr%?ﬁ%)&l l am‘frﬂ"ém?g‘hﬂ\ﬂytdﬁ°sﬂ'&ﬁﬁue dpopsryaar¥eiahte: o

bet ween one andaml tot naoaam \wheH saddirtsl oo edmpamadicofir &, 2eRl ¢ 6dpentak

i th ethyl d ' )
hexanet hyl ne- SRS A o 1 PLEMAINALAL Iy, bbihBYLEIRLAELATIERane
of the reaction(mgleculnnrweigbtdups-te HRY9hni NoN’ -diformyl-N,N’ -bis-
1,2,2,6, 6-pent ap@piyé pé PeetLuhbthyd-2= El. ?‘M)Mtﬁl&%dﬁ&ﬂﬁ&

Wnere bet ween qne_an actlv on the 'am ne ar .
repl aced, ch MesNwi tdrf%?ﬁﬁy N o arﬁﬁé(l'gr@t'kﬁﬂténé’[er?ﬁmthyl 4-

triethyl enet et Wmaﬁwmmm“,ors 11-bis(2,2,6,6-tetra-

2 chloro 4 6. B AEKIEH gac”') eﬁ&éfi R el AL Bl

triazi neand4-t -Bti4i @mﬁn ?bmbndeqzspe 8,14rdipne, 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] tetradecane-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- tétramethyl-ﬁ-

piperidyl) [ {4-methoxyphenyl)methylene] propanediocate,
bis(1,2,2,6,6-pentamethyl-4-piperidyl) [ (4-methoxy-

20 phenyl)methylene] propanediocate, 2,4, 6-tris (N- cyclohexyl -
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 a-methylstyrene and maleic anhydride reacted with 4-
amino-1,2,2,6;6 -pentamethylpiperidiné and octadecylamine,
polycarbonate with 2,2'~[(2,2,6,6~tetramethyl-4-
piperidyl)iminolbisethanol as diol component,
polycarbonate with 2,2°-[(1,2,2,6,6-pentamethyl-~-4-
30 piperidyl) imino]bisethanol as diol component, copolymer
of maleic anhydride and an co-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

as

ucts



wi th nomo- or pol yam nes, where between one and all the active H atons on
the.am ne are replaced, such as w th ethyl enedi am ne, '

di et hyl enetri am ne, triethylene- tetram ne, hexanethyl enedi ani ne or

| , 2- bi s(3-am nopropyl - 30 ami no) et hane, 28he products of the reaction of
2-chloro- 4,6-di(4-n-butylamno-1,2, 2,6, 6-pentanet hyl pi peridyl)-

1, 3, 5-t ri azi nePAR@T49inget ARAALITILcRId W ¢ tRethylibenzpxy ard ;) n&owiGie-nono-
or pol yam nes, awrexe.between one and all the active H atons on the am ne
are replaced, such as 35 wth ethyl enedi am ne, diethylenetriam ne,
triethylene- tetram ne, hexanethyl enediamne or 1,2 -bis (3 -am nopropyl -
am no) et hane, 2h& progalamidés} h€orcomtampilef 424 Chiboeotyloxyoxanilide,

4, 6-di (4-n-but yl 3ni_ne-.2. - el angt i per i . . )
1,3,5¢triazineéﬁg4-?%9%F§3ty akf%o-g?z?%%@?;%??gég?ﬁy|_ 2,3¢-didode
pi peri.dyl) 52, 6cylenyobe ST -distsbutoxapid idey, h2 neblboxyr2 poevhexarblidper e

bet ween one anﬁ,ﬂPLb&BgsaGHH@%hylﬁhQE§pQ%p?ﬁ9o&EﬁQﬁiﬁE@ r #PbeRELy-SUEL as
wi't h et hyl enedj am pe i et hyl enétri am ne,

ri et hyl enet etram ne
hexanethylene-bBtYldPéﬁPﬁ§°x‘Hﬁlidf,ZHQsﬂ?ﬁwﬂﬁ*ﬁ*ﬁ?uﬂ#%ﬁi%b?E@ﬂ%ﬁé?" t he
gr oducts 01;] It hethyagsi,qn -di -2-blltoiand 184d¢ @hd) nlitdres 6 CodtRo<2, afid
- pent anet hyl pi per.i -1', 3, .5-triazine and 4-
(4-n-butyl am ng-gf,a?,%'%-’?’et r 3R+ h)ﬂfpi pBT i dfﬁ% _ Ppetheryrdiguhstituted
5-s-triazlle wokhnddddesor pol yam nes, where 10 between one and all the
active H atons on the am ne are

2.8 2- (2-Hydroxyphenyl) -1,3,5-triazines, for example

2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5~triazine, 2-

(2-hydroxy-4-octyloxyphenyl) -4, 6-bis (2,4-dimethylphenyl) -

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

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]-4,6-bia(2,4-di-

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

3-octyloxy-propoxy)phenyl]-4,6-bis(2,4-dimethylpheny1)—
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-galicyloylamino-1,2,4-
triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide,
isophthaloyl dihydrazide, sebacoyl bisphenylhydrazide,

30 N,N’-di-acetyladipodihydrazide, N,N’-bis(salicyloyl) -
oxalyl dihfdrazide, 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



repl aced, such as with ethyl enedi anine, diethylene- trianine,

triethyl enetetram ne, hexanethyl enedi am ne or

1, 2- bi s(3-am nopropyl am no) et hane, 3-dodecyl -7,7,9, 9-

tetranethyl -1, 3,8-triazaspiro[ 4, 5] decane- Z?4rd|one 15  oligomerized
2,2,4,4- tetranethyl 20- (OX|ranyInethyI) 7- oxa-3,20 -diazadispiro
[5.1.11. 21 hen®hasphitei. orkriqatasany] ;@hosphite, distearyl penta-

1,2, g 42104dpentd IRt it (Oxu&?msh pByexl,) - ;ltris(z 4-di-t- butylphenyl)
oxa- I azadl splr osan one

IR P Ul 1 AN ranyﬁntzsrvthéﬁgﬁ) "aiphosphite,
;j?doxaI 3I 20 d| aﬁmilzsm-rdi[&-huﬂrlib]lﬂwyal)Colpantaéryeheiij.tol diphosphite,
odecyl -1 - r 1 r Lne

S odneyl - (TR AUR U DYbupl P b1 BMER S s Cageedlify van
2,2,4,4-tetra- mmhlhgoabsz@sodggxaosppsupae:ythrz}:hbnéipbeaphzte. 25
one, dodecyl b;sZ(z?; ~&1L@LB%W1WA n?e@ﬁ?léﬁeﬂ ¥1)3 20p taelrythritol

di azadi spiro[5.1.11. 2] henei cosane- 3- pr opahq tet ra- ecy
2,2, 4,4- tetranétip}mp Rig(y b Tk Rhauyl) pentaerythritol
(5 1.11. 2] heneldq_ ﬁH,ORﬁﬂQ%eryl sorBiEoi érﬂpﬁﬁﬁfaﬂite, tetra.kis-

getzhgl ) 4_ ent 0- d;ﬂqz_%d&%@ rio| 1%1 Zlhebf' cosaf dipgzosp Q)%it gecyl

diazadispiro[5ihddcﬁ?memmﬁﬁx&v&»BOptepaaa&hautylfnza-ddbquo[d gl -

2,2,3,4,4-pent - - -
iﬁ% ?&5¥§%¥§56%§é%éq§% 2§ fluoro 34 :8, loltetra -t-butyl

dlazadlsp|r0[5 pr opanoat e,

2,2,4,4-tet rané{zhwethyéxaliépmodﬁasadﬂsauﬁopéoaraphogphocése- bis(2,4-

henelcosan 21- Qﬁﬂt- 4méth9lr§HB£ Mite, bis(2,4-di-
7- oxa-21-0oxo0- 3, dlazadls | ﬁ& he elcos ; g fg?noate
tetradecy®33- a YQﬁ§w!%$h phiosphite, tr t-butyl-

oxa- 21- oxo- 3, ZQmmadasmme{:Eehquel hh@vea:ms;ans'3t-buty1)pheny1-5-
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
alkyldithiocarbamates, zinc dibutyldithiocarbamate,
dioctadecyl monosulfide, dioctadecyl disulfide, penta-
erythritol tetrakis(S-dodecylmercapto)propionate.

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

7 Basic costabilizers, for example melamine, polyvinyl-

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

'polyurethanes, alkali metal salts and alkaline earth

metal salts of higher fatty acids, for example calcium

stearate, zinc stearate, magnesium behenate, magnesium

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



pr opanoat e, 1,1',3,3,5,5 -hexahydro-2,2"',4,4',6,6' - - 27 -
hexaaza- 2, 2', 6, 6' - bi smet hano- 7, 8-di oxo-4, 4' - bi s- '
(1,2, 2,6, 6-pent anet hyl - 4-pi peri dyl ) bi phenyl, poly-N N -
bis(2,2,6,6-tetranethyl -4-piperidyl)-1, 8 @dipazadecycl ene, the addition
conpound of 2,2,6,6-tetranethyl-4-allyloxy- 5 pi peri di ne and
pol ynet hyl hydr 8si Noxdeatimg agenis,woghexappile 4080phutylbeadditi anid,
conmpound of 1, a 4loy! i'peri di ne and
poI yrret hyl hydr(%3| oxar‘i‘lg:(i m)ldé' tewlv?él%t&l&p % 4000) ,

-difornyl-N, N -bi s-
(2 2 6, 6- tetraget hyi1Yers pﬁﬁ&dy_'blhgéi’@& ?Wa@ﬁi:'samf@r éRample calcium
N, N -di formyl -N, N -bi s(1, 2 pent ane
piperidyl)hexaﬁéFF?Péﬁ@d ﬂécatssll HPQFE 2£4bereat [ asbestos, tale,
et hyl}I 4- pspgrkgbg.)l.n,& Mcg li bz?}ihﬁn(aaiﬁllfht&cydﬂeti‘err]oxldes and
t etradecane- ione, - -
(1,2, 2,6, 6- pen ﬁﬁ?ﬁ ?ff!pfﬁgﬁFayF§P§F5ffﬂ9?ff?T§FeT5 hexaazat et racycl o
[err] tetradecane 8, 14- di one,
7,7,9,9-tetra hyl 8cﬁﬁﬁh¥|' 1 tr@gaa&ﬁ ;
[ 4. 5] decane- anbdlone ﬁa qug%bé tgfégnethyl-4fgp| %?ngffzers,
[ (4- met hoxyphe beﬁéﬁﬁfﬁenéﬂﬂﬁﬂiﬂiﬁiﬁxﬂ lgments, “optical brighteners,
bis(1,2, 2,6, 6- peainepRodEing Pagenitdy! ) antisthﬁ:ic”ehb@&‘ts 28nd Dblowing
phenyl)neagylene gropanedloate 2,4,6-tri s(N-cycl ohexyl - :
N-[2-(3,3 anethylplpera2|non l1-yl)ethyl]Jam no)- 1,3, 5-triazine,
copol ymer of styrene with a-nethyl styrene and mal ei ¢ anhydri de reacted with

4'a”in0'2’2’6’§hgegﬁ§1tives 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 aftér 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 sclution, suspension or emulsion of the polymer,

20 if necessary subseguently allowing the solvent to
evaporate. The compounds 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 examples below are intended to illustrate the inven-
30 tion in greater detail.

A particularly suitable method for characterizing the
compounds, which do not crystallize, is the shift in
signals in the lH-NMR. Reaction of the alcohol function



met hyl pi-peri di ne and octadecyl am ne, copol ymer of styrene 25 with
[erw] -net hyl styrene and nal ei ¢ anhydride reacted with 4- .

am no-1, 2, 2, 6, 6- pent anet hyl pi peri di neandoct adecyl am ne, pol ycar bonat e
W th 2,2'-[(2,2,6,6-tetranet hyl -4- pipezi dyl)i m nol bi set hanol as
di ol conmponent, polycarbopate wth 2,2'-[(I,2,2,6, 6-pent anet hyl -
30 pi peri dyl)eni shebi2sdyldxoxy-as 3dprbpansitpinstractaraleundit reuwses

hydrid d fi t 0,230 b
damino-2, 2.6, corerr alCre® | RIBANG BRI 6L RRLELOTRASAR SR
an [err]- ol efi n (h@VEzf Lgquﬁ -@Bﬂga) boRoxt mm@@m&m 10&c shel -apm-35

am no-2, 2, 6, 6- tﬁ&ﬁﬁﬁﬁt hyiehep ikl hif0RE LHEE Dé meéfgmw |6 tH KR an

[err]- oIefln havj ng E to 30 carbon_at ons rgpcte
4- ami no-1, 292, 6°Baﬁéﬁ SFLERIF pPRERRY i the 41“?3%%ﬂ|§ﬂve§muj N ar yl oxy

derivatives of the above- nentioned. conpounds containing free NH groups on

t he - 28 - g erlglnf specifically [err]-nmethyl benzoxy and C1 to C18-
al koxy. 2.7 X 8s™, for exanple 4,4" -dioctyl oxyoxanilide,
2,2' -dioctyl oxy-5,5" -di-t-butoxanilide, 2,2' -didode- 5

cyloxy 5,5 byteoxary I h . -
N, N - bi s(3- mlnﬂﬂngn1§?|wX¥??§¥ F @925%955 t ?&f%ﬂSIB (17 -methyl
but yl - 2' - et hoxJPPREEEYAN ?t:é m-xmt@mqqhyzl-e%mszrzo diazadispiro-
ethyl-5,4"-di -t {§y10x8021 héhe fo8sdh xdti&SePf oOrtho- and

10 78.3 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-
2l-cne] and 3.0 g of molybdenum trioxide were introduced

into 500 em® of ethylbenzene. Under a protective gas,
96.6 g of a 70% strength t-butyl hydroperoxide solution

15 were slowly added dropwise at 110°C. All the water was
then removed by azeotropic distillation, and the mixture
wag boiled for a further 8 hours. The molybdenum trioxide
was filtered off . excess peroxide was destroyed, and the
solution was washed by shaking with water and dilute

20 hydrochloric acid. After drying, the ethylbenzene was
removed by distillation, leaving 100.1 g of the target
compound. as a pale yellow resin. In the !H-NMR, the
>N-O-CH- signal appeared as a quartet at about 4.75 ppm
relative to TMS.

25 Example 2

20,20’ - (2-Hydroxy-1,3-propanediyl)bis[3-octyloxy-2,2,4,4-
tetramethyl-7-oxa-3,20~diazadispiro[5.1.11.2]heneicosan-
2l-one]

The procedure was as described under Example 1, but n-

30 octane was employed instead of éthylbenzene. Distillation
left 101.1 g of the product as a pale yellow, glassy
material. The >N-O-CH- atoms were poorly resolved in the
lg-NMR at from 3.4 to 3.9 ppm relative to TMS.



paranmet hoxy and of o0- and p-ethoxy-disubstituted 10 oxanilides. 2.8
2- (2- Hydroxyphenyl)-1, 3,5-tri azi nes, for exanple
2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)-1,3,5-triazine, 2- (2
-hydroxy 4-octyl oxyphenyl) -4, 6-bis (2,4- EZnethyIphenyI) - 3 5-triazi ne,
2-(2, 4- dlhydroogphenxl) 4, 6- bIS(2 4- 15 di et hyl phenyl)-1, 3, 5-tri azi ne,
2, 4- bi s( 2- hydr ok¥a%pLe

pr opyl oxyphenyl ) - 6- (2 4-di net hyl phenyl )-1, 3, 5-tri azi ne,

2- (2- hydr oxy- 4- 4. 6-.bis(4-nmeth 3,0;triazi

2-( 2- hydr oxy- 4- %ﬁdé?yl O@%ﬁ%? y4-16. -propanyec{)i] f)’ﬁsﬂz (f' -me%%ynle-
bis(2,4-dinethybghen;?)-z 2,4, -2t rametthy - hydxax$, 20-8dGazadispiro-~

(2- hydr oxy- 3-bu X¥1 P is ( 2,4-di-

met hyl phenyl ) - 1% ByLraie 82§¥l§8§§¥ iﬁr%‘gfyh (2- hydr oxy-

3-octyl oxy- propoxy)phenyl] 4, 6-bi s(2, 4-di net hyl phenyl')- 1,3,5-triazine, 3

Metal deactgvatggss éwﬁx feéiﬂséhmwizmzﬁmd;ﬁ- &&ameth 1 -7-oxa-
al | - dr azi ne,

N-salicylal - -sallc 0
N, N - bi s(3, 5- d| tﬁﬁzad % BLERY2 - ?m%y'?\llbwaﬁ%ssaywn%ré Pn‘é ré intro-’
3-salicyl oyl am médzmtot 1L25zehé, obi sbhaenyl atereresalagd di Joydr axf B0%

NN i - acety! SATERMTHD o ASHERE” BRarREREE ClaofhEDRE edHE dfda. Fime

di hydrazide, Ncémpebatyzal wepl dhen hinprepsedy todiB/f.az4dé. g4 ofPepihhites

Sﬂgsgﬂffgg?@bhgﬁhléﬁégfif@| 2 B phosphh“g? I %‘ﬁ%ﬁ%%?ﬁy i?rf]oss%l te,

trilauryl ~ strength sodium hydroxide solution weére a
reaction mixture was boiled for 8 hours, 150 cm® of water
were added, and the mixture was heated for a further
hour. The steps of addition of 150 cm® of water followed

15 by refluxing for 1 hour were repeated twice. The phases

were separated, and the organic phase was washed by
shaking with water, dried and evaporated, leaving 47.6 g
of a clear, glassy material of the same compound as

described under Example 1.
20 Example 4

20,20’- (2-Bydroxy-1,3-propanediyl)bis[3-octyloxy-2,2,4,4-
tetramethyl-7-oxa-3,20-diazadispiro[5.1.11.2) heneicosan-
21l-one]

The procedure was -as described under Example 3, but

25 48.3 g of 3-octyloxy-2,2,4,4-pentamethyl~7-oxa-3,20-
diazadispiro[5.1.11.2]1heneicosan-21-one were employed for
the reaction. 47.0 g.of the same compound as described in
Example 2 were obtained as a yellow resin.

Example 5§
30 20,20’-(2-Methoxy-1,3-propanediyl)bis[3-(1’-methyl-

benzoxy) -2,2,4,4,~tetramethyl-7-oxa-3,20-diazadispiro-
[5.1.11.2}heneicosan-21-one]



- 29 - phosphite, trioctadecyl phosphite, distearyl penta- erythritol
di.pRosphite, tris(2,4-di-t-butyl phenyl) phosphite, di i sodecyl

pent aerythritol di phosphite, bis(2,4-di but yl phenyl) pentaerythritol
di phosphite, 5 bis(2,6-di-t- butyl 4- met h‘\&/? p'henyl ) - pentaerythritol

di phosphite, godecy M}*
bi 2(2 2 di-t- buta F gm%%fh q’? ra’ele?{étuzi‘:er rto e? jh%s h|te b| s
(2,4, 6-tri- t- Eeﬂ-?PpHenﬂt) -})Qe?l Ger $t lﬂqlﬂ’(ﬂi‘?@i osph Beg 1°rf| 53%639/1 (2-

sorbitol tri phoaglabbﬁy h?btakbﬁan&&yuﬁiét;ﬂ (1l-denydBenRYbxyf-4, 2, 4, 4-
- bi phenyl ene di

i sooct yl oxy- 2, 4) 8 Tene Y]a"{ %’Eﬁy:ftﬁ%-ﬂ’cﬂmjcf‘bﬁs -1.11.2]heneicosan-
1, 3, 2- di oxaphosphoensd, ia- Blouemd- 3£4 todubhet Oiarsa-dldwnwh:dded dropwise,

12- met hyl - di b d 3,2-d 2

di e bu%/yl - mof R él Bﬁény’r’ft‘ﬁﬁ?l‘ixap phie ﬁ(ﬁcgg’ bi s%?‘gg #+8 g of dimethyl
t-butyl - rret hyaphényle) int 29| cphedpircluener wete-likewise added dropwise
4-thi 0(2 - met hegyl o.guéwé &ritu& butadd ph‘ﬁaylba‘lcﬁmﬁgsnw ﬁhﬁnf r a

phosphite. 5 Peroxi scav gers, or exanpl e esters o err
pr opi oni ¢ aci d, PSFhéfa%I@‘Fﬁe I'The y‘Pat%ll YRS | thﬁ?rP?Pdezd-nt%rW‘ﬁ?ﬂecyl
esters, neggapt gaanah@ wg&ﬂ@rpmﬁzwae alptaratda‘ off and washed by

G e Bt oben | SRRk s e RUFRA R RSk S A Sims

penta- erythritdistéliakict| cteft dadebygmwLathe) ptapgenaprodtet 68 a
Pol yam de stabi bhzgLy hQte£¥a7P! €1fiOPPRE SBAIMMR) the -0-CH, signal
' appeared at about 3.35 ppm.

15 Example 6

20,20’ - (2-Methoxy-1,3-propanediyl)bis[3-(1’-octyloxy) -
2,2,4,4- tetramethyl 7-oxa-3,20- dlazadzspxro-
(5.1.11. 2]heneicosan-21-one]

The procedure was as described under Example 5, but the

20 2-methylbenzoxy compound was replaced by 20.8 g of 3-
octyloxy-2,2,4,4-tetramethyl-7-oxa-3,20-diazadispiro-
[S.1.11.2]heneicosan-21-one. 15.2 g of a yellowish resin
were obtained. In the !H-NMR, the -0-CH, signal appeared
at about 3.4 ppm.

25 Example 7

20,20~ kz-Benzoxy-l, 3-propanediyl)bis[3-(1/’-methyl-
benzoxy) -2,2,4,4-tetramethyl-7-oxa-3,20-diazadispiro-
[5.1.11.2]heneicosan-~-21-one]

The procedure was as described under Example 5, but the

30 dimethyl sulfate was replaced by 3.8 g of benzyl bromide.
Work-up gave 19.0 g of a pale brown, glassy material. The
benzylic -0-CH,- group appeared at about 4.5 ppm in the
1H-NMR.



conbi nat-i on with iodides and/or phosphorus conpounds and salts of dival ent
marganese. -7 Basic costabilizers, for exanple nelam ne, polyvinyl-
pyrrolidone, dicyandiamde, triallyl cyanurate, urea 30 derivati ves,
hydrazi ne derivatives, am nes, polyam des34pel yurethanes, alkali netal-
salts and al kaline earth netal salts of higher fatty acids, for exanple
cal ci um st ear af&amplgc 8st ear at e, magnesi um behenat e, magnesi um st ear at e,
sodiumricinoleate and potassiumpalmtate, 35 anti nony pyrocatechol ate
or tin pyrocatﬁﬁholate or exanmpl e

| - 30 - Nucl eati ng_agents,

4-t-butyl benzof® £ T {2aPpRERY L - argﬁeﬂﬁ%gé%%);&%b9(PF|'=|Ye1r%*iéhd
reinforcing agenRs 4,4ort etoranve thyht T+ oxacal, Rordiazadispiatess . Pl Bps2f Lbers,
asbestos, talc I hCa, barium sulfate, metal oxides and
hydr oxi des, capﬁgﬁiﬁhggb gﬁdcgggphite. 10 QO her additives, for
exanpl e plasticizers, lubricants, emulsifiers, pignents, optical

bri ght ener g, fgat@f@,g%ua&eam s HidtAdd M%ﬁ@ﬂ%%oﬂ nﬂu%Sthe

agents. The addi s are i ncorporated 1nto the organi yners
general |y convéirPethylbhensoxy rorpenndp|vas: kepinesdbobyti 80-8a8 bef

effected by m pon@oor (2PRydreky-15 3CHPBARAEE1 FITb1 4 [3-tRRiy16y -2yt 54 -
addi tives IntOtggrgggghy1-7-oxa-3,20-diazadispiro[5.1.11.2]heneicosan-
2l-one]. 18.8 g of a pale brown product were obtained. In
10 the H-NMR, the benzylic -0-CH, signal appeared at about

4.5 ppm. ‘

Example 9

20,20/-(2-Acetoxy-1,3-propanediyl)bis([3-(1’-methyl-
benzoxy)-2,2,4,4-tetramethyl-7-oxa-3,20-diazadispiro-
15 [S.1.11.2] heneicosan-21-one]

20.5 g of 20,20’-(2-hydroxy-1,3-propanediyl)bis[3-(1’-
methylbenzoxy) -2,2,4,4-tetramethyl-7-oxa-3,20-diaza-
dispiro[5.1.11.2]heneicosan-~-21-one] were dissolved in
100 cm® of acetic anhydride. Over the course of 6 hours,
. 20 about 50 cm® of the solvent were removed by distillation
' as a mixture with the acetic acid formed. The mixture was
then evaporated to dryness in.vacuo, leaving 19.3 g of
the target compound, but s8till containing traces of
acetic anhydride and acetic acid. These were removed by
25 dissolving the product in methyl t-butyl ether and
washing by shaking with dilute sodium hydrogencarbonate
solution and water. Re-evaporation of the batch gave
17.5 g of the target acetyl compound as a colorless,
glassy material. The acetyl CH; group appeared at about

30 2.0 ppm in the lH-NMR.

Example 10

20,20’-(2-Acetoxy-1,3-propanediyl)bis([3- (octyloxy) -



15 the-polyner directly after the polymerization or into the nelt before
or during the shaping. The incorporation can also be carried out by
applylng t he di ssolved or dis- persed conmpounds to the polyner directly or
by m xing into a solution, suspension or. gwgul.sion of the polymer, 20 i f
necessary subsequently allomdng the solvent to evaporate. The

conpounds are @ S, £f4ecétxamethiyley -aka -3yR29e@iAtdad spirOBICEM 1 DL P-2

pre- granul at ed ,pol r in se ate processing step. The conpounds used in
accordance mﬁtﬁp %gma t?i) égil al so be added to the polyners to be

stabilized in the forn1of a. nasterbatch cont ai ni ng these conpounds, for

o 30% by wer gh® Fo sy Yaq aBthdac fuad Hadf sdpn ] 8, Cbk, falhgll " ©

to 30% by wei ght q?
30 tion in gr¥&&rgdet M. A20aR0’ ciRabhygrouytibBecprepanediyl)bis[3-

characteri & ng ddwy r&gozndn mteh:dﬁe%ﬁyluwsaﬂls zso-aaalea%i%ﬁom

signals in the Jerr ction, of he alcohol function - on

2- hydr oxy- 1, 3- é%‘ﬂa‘r?é'd '?ﬁ'%ﬂ 21 nanel; ingtead cof; he e T’Qﬁ?ﬁ‘l’lon

[err]OI to f,h' Benzoxgni fecmmdnd[ena].ngr sﬂaraactaalloa-%mn eésnhe wege

pounds, either t S1 Siygn n cterigtic

signal in the [:agr}:r ﬁl‘é& I:gxfénEHL ﬁ%ﬂ tlge acetyf &3 sig'na pearea
at about 2 0 ppm.

10 Example 11

20,20’ -(2-Benzoyloxy-1,3-propanediyl)bis{3- (1’ -methyl-
benzoxy) -2,2,4,4-tetramethyl-7-oxa-3,20-diazadispiro-
[5.1.11.2]heneicosan-21-one]

20.5 g of 20,20’'-{2-hydroxy-1,3-propanediyl)bis{3-(1’-

15 methylbenzoxy)-2,2,4,4-tetramethyl-7-oxa-3,20-diaza-
dispiro{5.1.11.2]heneicosan-21-one] were introduced into
60 cm® of toluene, and 14 cm® of 1.6 molar butyllithium
solution were carefully added. After 1 hour, 3.1 g of
benzoyl chloride in 20 cm® of toluene were added drop-

20 wise, and the mixture was stirred for a further 4 hours.
Water was added to the batch, and the organic phase was
washed several times by shaking with water, dried and
evaporated, leaving 20.0 g of product (signal shift in
1H-NMR from 3.9 to about 5.6 ppm).

25 Example 12

20,20’ - (2-Benzoyloxy-1,3-propanediyl)bis[3- (octyloxy) -
2,2,4,4,-tetramethyl-7-oxa-3,20-diazadispiro(5.1.11.2] -
heneicosan-21-onel

The procedure was as described under Example 11, but
30 using 20.8 g of 20,20’-(2-hydroxy-1,3-propanediyl)bis([3-
octyloxy-z,2,4,4-tetramethy1-7-oxa-3,20-diazadispiro-
[5.1.11.2]heneicosan-21-onel, giving 21.5 g of pale



Exanplé 1 20, 20' -

benzoxy) -2, 2, 4, 4, -tetramet hyl -
(5.1.11. 2]hene|cosan 21-one] 10
- (2- hydr oxy- 1, 3- propanedlyl)bls[Z 2,364

SR

96.6 g of a 7096strength t - butyl

?Q{ilﬁgﬁgr ﬂﬂﬁﬁe&tli e{z{ci 1’3' anrge

20, 20" -
tetramet hyl - 7- oxas i 20- m
of nnlybdenun1t¥F6 PHeP ﬁB
a protective gas,
15 were slow g

azeotropic distih

- (2-Hydr oxy-1, 3- propanedi yl ) bi s[ 3-(1' - nethyl

7- oxa- 3, 20- di azadi spi ro-
78.3 g of

%%%%O%gnétﬁﬁﬁeﬁzgg nder

hydr oper oxi de sol uti on
g by
our s.

FR ey " GSy AT ek

e mXxture wa

The nol ybdenum 8hPwRi da vkhe f tabdeebeadiow: eﬁ@%sa Ferdxi 08lvas Hanliyed,

and the solutloeoﬂggngﬁghgq
hydrochl oric acid.  After

di stillation, |eaving 100.

dry

bs ER kb BPedt t o VERE a PEGRAL | 48 &Qployed.

ing, the ‘ethyl benzene was renoved
g of the target conmpound as & pal e yeIIow

resin. In the [err] the [e&rr] signal appeared as a rtef at about 4.75
ppmrelative to TMs. 25 Exanpl eCHy CH
20, 20" - ( 2- Hydr oxy- 1, 3- propanedi yl ) [ 3- octylox, ,
tetramet hyl - 7- oxa- 3, 20- di gzadi spi r o[5=¢=]1. P1- one] The
procedure was as described unger okt ane was enpl oyed
i nstead of ethyl benzene. 'sﬁi at¥on | ef t he] product as a pale
yel l ow, glassy material. The [err] orly resojved in the [err]
at from3.4 to 3.9 ppmreljative to .
0 CH,y
CHy CHy CH—0 A
CHy CHy | :
CH,
{
N
R2-0—N
[ r__]i
CHy CHy '
L J2
5 Table 1
ﬁ
Ex R? n
1[13 l1-Methylbenzyl | 1 | Pivaloyl 5.25
14 1-Methylbenzyl | 2 | Adipinoyl 5.35
15 l1-Methylbenzyl | 1 | Methoxycarbonyl 5.3
10 16 1-Methylbenzyl | 1 | Trimethylsilyl 4.45
17 | 1-Methylbenzyl | 1 p 4.9
— :]
N\
0




- 32 - Exanple 3 20,20'- (2-Hydroxy-1, 3-propanediyl)bis[3- (1'-nethyl-
benzoxy) -2, 2, 4, 4, -tetranet hyl - 7- oxa- 3, 20- di azadi spi r o- -
[5.1.11. 2] henei cosan-21-one] 5 48. 5 gof

3-(1' - net hyl benzoxy) - 2, 2, 4, 4- pent anet hyl- BDxa-

3, 20-di azadi spiro[5.1.11. 2] henei cosan-21-one were intro- duced into 125 cnB

of toluene at | ?é] 2£§F§nggg§£?ﬁgz{ﬁ%“eng.h %odiun1hyd oxizgeof | ution

wer e added. Th % . 6 epi - 10
chl orohydrin arfjd sublsequently a further gth sodj um

hydr oxi de sol utfi on re added. The rfacqi on| m XNt £ poi | ed ffpr 8 hours,
150 cnB of watqr werje added, and the] m xturg or a fyrther hour.
The steps of adqditidn of 150 cnB of Mat ¢r f by reflygking for 1
hour were repedted tiw ce. The phases] weje separated, and{the ordgni c phase
was washed by dhaking with water, drjedjand evaporated, keaving 47.6 g of a
clear, glassy ijal of the sane conpeund as descri bed|under anple 1.
20 Exanpl e 4 |Z - ( Z- Ayar oxy- I, B-plopanedi yT ) bi S| 3- pCt yT OXW 2, 2, 4, 4-

t et ramet hyl - 7- Zggéleadispiro[S?l vadoydnei cosan; §L§N1 The

S

procedure was CTTDed uander exanpr & 3, out
Octyl 2 | adipinoyl 5.4
|l21 "Octyl 1 | Methoxycarbonyl 5.3
5 22 Octyl | 2 | Carbonyl 5.2
23 Octyl 1 | Trimethylsilyl 4.45
“ 24 Octyl 2 | Dimethylsilyl 4.35
25 | Octyl 1 0 4.9
| / '
__p\
' 0

26

10 1): sShift in the H-NMR from 3.9 ppm to
2), Hydrogen atoms of the aromatic ring between 6.9 and

"7.3 ppm . .
3); Hydrogen atoms of the aromatic ring between 6.9 and

7.4 ppm

15 Further novel compounds are obtained by reacting the
alcohols with isocyanates:



25 49.38 ¢ of 3-octyl oxy- 2, 2, 4, 4- pent anet hyl - 7- oxa- 3, 20- di azadi spiro
[5.4.11. 2] henei cosan-21-one were enployed for the reaction. 47.0 g of the
sanme conpound as described in Exanple 2 were obtained as a yellow resin.
Exanple 5 30 20, 20" - (2- Met hoxy- 1, 3-propasedi yl )bis [3- (1'-nethyl -
benzoxy)-2,2,4,4,-tetranethy|-7-oxa-3,20-diazadispiro-

[5.1.11. 2] henei Exanple12bne] - 33 - 0.56 g of sodium hydride were -

i ntroduced into 30 cnB of toluene. At 1[err], a solution of 20 5 g of

20, 20" - (2- hydroxy-1, 3- propanedlyléqls[B (1" - nethylbenzoxy) 2,
t et r amet hyl - 7- ok&+%8,20-F a2 Rernopanadiyl ) iﬂ%‘n@] in 50

cn8 of toluene ®@gn mmuﬂ@éﬁwﬁdzqQQHW4¥te@wdmaa mJ¢4&£aM@ zctuawyaior 1
hour. 2.8 g of %1 %t S {iu err ] of t o] uene wer ew e added
dropwi se at thi Atdr é;RF i IFS o Yt
hours. The Hat c60 tﬁﬁﬁtﬁﬂmﬁﬁd | b malsrg 6ﬂ phandltﬂcomm;muuh ph&&e was
separated off ' ] V. t he
sol vent by di sf&?? ion ?gﬁé{}g% e(%é{]hl\?f{lg{xee?%ér% 42{%%8% d g d qh
material. In sdkveltras memovieds rby sVWap#i@tw%ti%outla\Q&Q)pm
15 Exanple 6 29,205 62- Vhbh @arght3 diupirnfliad ) & 48a( Ye196k)! YiQsay
compound. In the IR spectrum, the carbonyl band of the

10 urethane group appeared at about 1735 cm.1

Further novel compounds were prepared analogously to
Example 27 by reaction with isocyanates (reactions with
1,6-diisocyanatohexane in the molar ratio 2:1):

- '. .
CHy CHy
\
0 CH,
CHs CHy EH—0 ——~A
CHy CHy i
. 0 CH,
1
N
RZ-0—N |
0
| )
CHy CHy ,




2,2,4, 4’tetranethy

7- oxa- 3, 20- di azadi spi ro-

The:procedure was as descri bed under
2- met hyl benzoxy conpound was replaced by 20.8 g of 3-

octyl oxy-2,2,4,4-tetranet hyl -

but the

7- oxa- 3, 20- di agadi spi ro-

[5 1.11. 2] henei cosan- 21- one]
Exanpl e 5,

20

[5.1.11.2]heneicosan-21-one. 15.2 g of a yellowish resin were obtained. In
the [err], the [Febdle & gnal appeared at about 3.4 ppm 25 Exanple 7
20, 20' - (2- Benzoxy- 1, 3- propanedlyl)bls[S (1' met hyl - benzoxy)

0XQa ) [ . h

-2,2,4,4-tetrang

The procedure h ~ but the _ t hyl
sul fate was rep .j? brom de™ Wor k- ud gﬁ&e 1940 g of a
pal e brown, gl a mater) a he ngylijic_Terr up adp d about 4.5
pai e broun, gl % P etarimoma L ISl odedr D™ PE3558,
20, 20' - (2- Benzo - propa [ 3-] (OCt VYT OXY 2
2,2,4,4-tetrane 7}6%§¢§Wﬂéﬁﬂﬁﬁ?a i%plé ﬁﬁhﬂi%ﬂe Heﬁ@?eoéa&-21 one] 5
The procedure descr.roed under [Ex nlgn Dot THe [T TETTy benzoxy
conpound wa8 replPefi Y. 8 g of 1 enYi 1735
20, 20" - ( 2- hydr offy- T B-propanedty ) or3T3-[octyTr oXy=2, 2744

~(2-hy 31 ?O%ty% MR I cYglo é’xy1 17202)

Octyl Hexamethylene | 1720%)
1): Characterization through the position of the
urethane carbonyl group in the IR spectrum in cm™?

10 2): AaAs shoulder
Example 33
20,20’~-(2-Acetoxy-1,3-propanediyl)bis[3-acetyl-2,2,4,4-
tetramethyl-7-oxa-3,20-diazadispiro[5.1.11.2]heneicosan-
21-one]

15 39.2 g of 20,20’-(2-hydroxy-1,3-propanediyl)bisl2,2,4,4-
tetramethyl-7-oxa-3,20-diazadispiro{5.1.11.2] heneicosan-
21-one] were dissolved in 400 cm® of acetic anhydride and
heated so strongly that about 200 cm® of liquid distilled
off over the course of 6 hours. The batch was the_n

20 evaporated to dryness in vacuo, the residue was taken up
in toluene and washed by shaking with dilute hydrogen-
carbonate solution and water, and the organic phase was
dried. After evaporation, the target compound crystal-
lized as a colorless solid during stirring with hexane.

25 36.9 g having a melting point of 122°C were obtained.

Example 34

20,20’ - (2-Trimethylsilyloxy-1,3-propanediyl)bis[3-acetyl-
2,2,4,4-tetramethyl-7-oxa-3,20-diazadigpiro(5.1.11.2}~.
heneicogan-21-one]



tetranet hyl - 7- oxa- 3, 20- di azadi spi ro[ 5. 1. 11. 2] henei cosan- 21-one]. 18.8 g of
a pa e brown product were obtained. In 10 the [err] the benzylic [err]

si gnal appeared at about 4.5 ppm Exanple 9

20, 20" - (2- Acet oxy- 1, 3-propanedi yl ) bis (3- 44'-nethyl -

benzoxy) -2, 2, 4, 4-tetranet hyl - 7- oxa- 3, 20- di azadi spi ro- ‘15

[5.1.11. 2] henei Theapr2tedurd ﬁ&aSag diescribed in Example 16. 43.4 g of

20, 20" - (2- hyd 3-

nethylbgnzoiygogu ég 4R?g@§3¥3ﬁ? Is%é¥éé?%ﬁsﬁﬁl)bis[3 acetyl-2,2,4,4-
di spiro[5.1.11. th%%niﬂﬂwzom%ﬁﬁ%%ﬁmﬁﬁ I iR hemeironant i c
anhydri de. O/GrzihSnépUéﬁ& 53.f9 & EUERloZBtrinlaen %vl@@lﬁﬁ% ghvkhg2 52! yept

were renove dlsi S a n1xt re with the acetic acid fornmed. The
mxtur e vasst heh Eobberieks slRaRymsetiftyhcuo. |eaving 103 g of the
target conmpound, but still containing traces of acetic anhydride and acetic
aci d. ‘These verg, by 25 di ssolving the product in nethyl t-butyl
et her and mashlng shailng wi th dilute sodi um hydrogencarbonate sol ution
and water. Re-evaporation of the batch gave 17.5 g of the target acetyl
compound as a ceb%besia- dﬁ%&ﬂbozﬂfaﬁ%ﬁ)ﬁ-ﬂféﬁb&&%@??ﬂ ed
at about 30 pmin err| le 10

(2- Acet oxy-1, 3- ﬁFB ﬂ@ﬁqﬂé%« thqﬁﬂﬂ B%yy oxa-3,20-diazadispiro-
[S.1.11.2]heneicosan-21-one]

10 The procedure was as described in Example 27. 43.4 g of
20,20’ -{2-hydroxy-1,3-propanediyl)bis[3-acetyl-2,2,4,4-~
tetramethyl-7-oxa-3,20-diazadispiro([5.1.11.2]1heneicosan-
21l-one]l] and 6.3 g of phenyl isocyanate gave 36.4 g of the
target compound as a pale yellow, glassy material.

15 Example 36

Solubility in Hexane

Solubility in hexane at room
temperature

Comp. A (EP 57 885, Ex. 16) < 1% by weight

Ex. 1 1 > 30% by weight
.2 > 30% by weight
20 Bx. 35 approx. 5% by weight

Example 37
Light-stabilizing action

100 parts by weight of polypropylene having an MFI 230/5

. of 3 g/10 min and a density of 0.903 g/cm’® were com-
25 pounded for 5 minutes at 200°C with 0.2 part by weight of
calcium stearate, 0.1 part by weight of pentaerythrityl
tetrakis{3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate],

0.1 part by welght of ¢tris(2,4-di-t-butylphenyl)



- 35 - 2:2,4,4-tetramet hyl - 7-oxa- 3, 20-di azadi spiro [5.1.11.21 -

henei cosan- 21-one] The procedure was as descri bed under Exanple 9, but
using 20.8 g of 20,20'-(2-hydroxy-1,3-propanediyI)bi5[3- 5

octyl oxy-2,2,4,4-tetranet hyl - 7- oxa- 3, 20-di4azadi spi r o-

[5.1.11. 2]hene|cosan 21- one] |nstead of the 1'-nethyl- benzoxy conpound.
18.6 g of a corhdaphitesind (% pastabyeweiphtt b6 ther stahdligeryto[ ber]

si gnal appear e(te%tteﬁjoukt 1%00 fzﬂpﬁhiéﬂ £1 52 308 Hrlbeedd £2om this mixture

(2- Benzoyl oxy-1, 3- ro aned |y % 1" -nethyl - benzoxy

2,2, 4, 4-tetraf : 03BA3 expege &&:ﬁMWQFtHQF%PQJFQEtﬁ%nél§B§SHGEE one]

20.5 g of 20, 2(120(03 hw@w&wwm%uu) Wwas[ 8heldropSin elongation

nethylbenz tetr t hyl - 7- oxa- 3, 20- di aza-
di spi ro[5 ‘%%&#4}% r‘fdg one] vvere i ntroduced into 60 cnB8 of toluene,

and 14 [err] of .6 rlar butyllithium solution re carefully added. After
1 hour, 3.1 g of benzoyl chRdrid in 20 cnB of tolfuene were added drop- 20
wi se, and the mxturg was stixrfed for a further 4}hours. Water was added to
t he batch, and the ornganic ph | times by shaking with
water, dried and evagorajed, duct (signal shift in
[err] from3.9 to abdutR % H m .

20, 20' - ( 2- Benzoyl oxy-{1, 3- prop '

Xy) -

2,2,4,4,-tetranet hyl 47- oxa- 3, |azadH%P|ro 5. 1 1. 21-
R‘ R| I
CH 0 —t——A (1)
?H
X
N
Jn

D rop
elongation
break to 50%

Ex. from EP 57 885

{Comp. B)

BEx. 1
. Bx. 2
10 _Bx. 35

Example 38
' Stabilizing action in the WAB test

~ The same mixture as in Example 37 was granulated.by'méans

_ of an extruder at from 200 to 230°C. The granules were
15 converted into injection-molded sheets with a thickness
of 1 mm at from 210 to 240°C. These sheets were stored at

a tempetature of 140°C, and the mechanical embrittlement

was measured as the criterion. The abbreviations X and Y



henei cosan- 21-one] The procedure was as descri bed under Exanple 11, but 30
usi ng 20.8 g of 20, 20" - (2- hydroxy-1, 3- propanedi yl ) bi s[ 3-

octyl oxy-2, 2, 4, 4-tetranet hyl - 7- oxa- 3, 20- di azadi spi r o-

[ 5. 1. 11. 2] henei cosan-21-one], giving 21.5 4 of pale - 36 - yellow
product (shift in the 1IHNVR from 3.9 to 5.6 ppn). Repeating Exanples 11
and 12 gave furtré@bateobvel thenformala simvExampléec3Tabl e below. for n = 2,
only 50 nol % of conponent [err] with respect to the al cohol are enpl oyed
[err] 5 Table_1 Ex. err

1- Met hyl benzyl I'val o }
Adi pi ngyl g 5. 35y15 1- Met‘ﬁy'r benzyl ‘g%’é‘o .3 10
16 1-Methyl bgpzyl 1  Trinethylailyl 4145 17 1- fﬁéﬂé’\?’f“ 1
[err] gd. Prom EF 59 lags {18  1-Met hylibenzyl 1 19 Cetyl
1 Pival oyl (Comp. c9- 3 B C¢Bs-NR-CO 43 4

Bx. 1 CeHg-CH(CH,) -0- | CgHg-NE-CO 57 d

5 Ex. 2 CgHyy-0- CgH-NH-CO 58 d°
Ex. 35 CH,-CO- C¢Hs-NH-CO 61 d
—




20 ,ssheeméss W 5.4 21 Octyl 1

Met hoxycar bonyl Cetyl 2 ; 5.2
23 octyl \\“\! hyI silyl  4.45 24 3 HAS BEEN

D net hyl si | yl - 43 -1 [prr 7%‘1%@.4-—

1 10 1): Shift in the [err] fron13.9 ppmto 2): FWdrogen atons of the
aromatic ring beta&®A 6.9 and 7.3 ppm 3): Hydrogen atons of the aromatic

ring between 6.9 and 7.4 ppm 15 Furt her novel corrpounds are obtained by

2550 T2 ok 8 BRI o i SHTE il £

met hyl benzoxy) - 2, 2, 4, 4-tetranmet hyl - 7- oxa- 3, 20- di aza-

dispiro[5.1.11. 2] heneifcosan- %J, ong] were dissolved in 5 60 cnB of
tol uene, and 2. 15 g of] pheny®{ spcyanate were addegl. The batch was thén
refluxed for 24 hours,] and the\Jol vent was renpvedjby vacuumdistillation,
| eaving 16.9 g of the{target c ou a e yell ow, glassy conmpound. In
the IR spectrum the carﬁmmd_u and o he ureghane group appeared at
about 1735 [err]. 3 '
! R
CH
1 1 i 2
kR R eH—0 A
Ch,
' 3
Y R
R2—N - ><
o ®*

in which Y is one of the groups

—_—0 Yy N PR | P

R! is a hydrogen atom or an alkyl group,

5 R®> is a group of the formula R!7-0- or R!%-co-
(acyl), _
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

10 a ring having 5 to 12 ring members or a group of the
formula

A O D



Furt her movel conpounds were prepared analogouSIy to Exanpl e 27 by reaction
W th i socyanates (reactions with 1,6-diisocyanatohexane in the nolar ratio

2:1): [err] [err] - 39 - Table 2 Ex. [err] n A
[err] 28  1-Methyl benzyl 1 Cyclohexyl- 44 - 17202) 29  1-Methyl benzyl
2 Hexanet hyl ene 17202) 5 30 Cect yl 1 Phenyl

1735 31 Cct yl 1 Cycl ohexyl 1 17202) 32 Cct yl

2 Hexanet hyl ene 17202) 1): Characteriz tiph through the position of
t he urethane carbonyl group in the IR spec min [err] 10 2): As

shoul der Exanpl e 33 20, 20" - ( 2- Acetoxy- ropanedi yl ) bi n[ 3-acetyl -2, 2, 4, 4-
t et ranet hyl - 7- oxa- 3, 20- di azadi spiro5/1 . 1N\ 2] henei cosan- 21-one] 15 39.2
g of 20, 20'- (2 hydr oxy- 1, 3- propanedi Xl ) bi s[ N2=~R¥- » -

tetramet hyl - 7- oxa- 3, 20- di azadi spi ro[5\1. 11.2] henei cosan- 21-one] were

di ssolved in 400 cnB of acetic anhydri d heated so strongly that about
200 [err] of liquid distilled off over thel.dpurse of 6 hours. The batch was
t hen 20 evaporated to dryness in vacuo, gl\eRreS| due was taken up

n is 1, 2 or 3, and

A, in the case where n = 1,

is a hydrogem atom, R°-, R3-co-, RS-NH-CO-

(urethane), -COOR?, -P(OR®) (OR7), -8i (OR®) (OR®) (OR®),
5 -SiR5RR® or the '

group,

A, in the case where n = 2,

is -Rr?*-, -co-r'?.co-, -CO-NH-R'?*-NH-CO-, -CO-,
=POR®, =8i(OR®) (OR®), =S5iR°R® or the '

=
R

10 group,
A, in the case where n = 3,
is R*=, R'S(C0-),;, R®(NH-CO-),;, =Si(OR®), mSiR® or
the '

* c L N S *



in toluere and washed by shaking with dilute hydrogen- carbonate sol ution
and mat er, and the organi c phase was dried. After evaporation, the target
compound crystal- lized as a colorless solid during stirring with hexane.
25 36.9 g having a nelting point of [errdgwere obtained. Exanple 34
20,20" - (2-Trimethylsilyloxy-1, 3-propanediyl)bis [3-acetyl-
2,2,4,4-tetranmet hyl - 7-oxa- 3, 20-dirazadi spiro[ 5 1. 11. 2] - henei cosan-21-one]
- 40 - The procedure was as described in le 16. 43.4 g of
20,20'-(2-hydroxy-1,3-propanediy|)bis[3: cet\W -2,2,4,4-

g

tetramet hyl - 7- oxa- 3, 20- di azadi spiro . 11. 2]y henei cosan- 21-one] and 5.9

g of chlorotrinethylsilane gave 42.2 f 5 a yellow sh, gl assy product.
Exanpl e 35 20, 20' - (2- Phenyl am nocar bonyl ={l, 3- propanedi yl ) bi s[ 3-
acetyl-2,2,4,4-tetramet hyl - 7- oxa- 3, 20- di azadiNspi r o-

[5. 1. 11. 2] henei cosan-21-one] 10 The procedure was as described in Exanple
27. 43.4 g of 20,20'-(2-hydroxy-1, 3-propanedi yl)bi s[3-acetyl-2,2,4,4- -

t et ramet hyl - 7- oxa- 3, 20- di azadi spi ro[ 5. 1. 11. 2] henei cosan- 21-one3 and 6.3 g
of phenyl isocyanateggewp,36.4 g of the target conpound as a pale yellow,

glassy material. 15 R %@lc‘i-é?_s-alkyl group, a C,-C;g-alkenyl group, a
C,-Cyg-alkynyl group, a C;-C,,-cycloalkyl group, a
Cg-Cyp-bicycloalkyl group, a Cg-Cg-cycloalkenyl

5 group, a C,-C,,-aryl group, a C-,-C,-éralkyl group, a
C,-Cg-alkaryl group, unsubstituted or substituted by
+ C;-C4-alkyl or phenyl, where a plurality of radicals
R® may be identical or different,
R® and R’ are identical or different and are a
10 C;-C;g-alkyl group, a C,-C;g-alkenyl group, a C,-Cjg~
alkynyl group, a Cg3-C,;,-cycloalkyl group, a Cg4-Ci4-
bicycloalkyl group, a Cg-Cg-cycloalkenyl group, a
Cg-Cyp-aryl group, a C,-Cg-aralkyl group or a C,-Cg-
aralkyl group, substituted by C,;-C,-alkyl or phenyl,
15 or are a radical of the formula II or III

[

AR O A R



Sol ubi fivty I n Hexane Solubility in hexane at room tenperature Conp. A (EP
57 885, Ex. 16) < 1%by weight Ex. 1 > 30% by wei ght
Ex. 2 > 30% by wei ght 20 Ex. 35

approx. 5% by wei ght Exanple 37 Light-sta#fl rzing action 180 parts by

wei ght of pol ypropyl ene having an MFI 230/5 of 3 g/10 mn and a density of
0.903 g/cnB were com 251 unded for 5 minutes at [err] with 0.2 part by
wei ght of cal cium steara .1 part by weight of pentaerythrityl
tetrakis[3-(3,5-di-t-butyl aydr oxiphen |4) pr opi onat el, .1 part by wei ght
of tris(2,4-di -t-but)él phe ﬁhosphite and{ 812 part by wei ght of
the stabilizer to bpéesipped. A 1 Jmthick filmwas pressed fromthis
‘m xture at [err] and expo [ tharigng tester [err] 1200). The
criterion selected was the in Iong&tionS at break fo 50% [err]

el ongation at . br to 50%H%x. fromEP 51
d R! Rt clﬁ)é /
R! &' PN |
s .
Y R
—{ XX
0 R
R' Rr!
R“
-0
X (1)
-—_0
R!S

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~

alkylidene group having 2 to 5 carbon atoms,

R? and R? are identical or different and are -ORS,
5 -NHR®?, -NR'7R!? or one of the two groups

alll

in which R is a hydrogen atom, a C,-C;;-alkyl

AR 0 O PN




( Conp. . B) H ' [err] Ex . 1 [err] Ex. 2

[ers]” 10 Ex. 35 [err] 380 h Exanple 38 Stabilizing
action in the WAB test The same m xture as in Exanple 37 was granul ated by
means of an extruder at from 200 to [err] 47The granul es were 15 converted
into injection-nolded sheets with a thi.ckness of 1 mmat from 210 to Lerr].
These sheets were sSHMP-at 8a Ex1iyecncdoalsyl] cg¥PuPand t Fe-Fpcanally

enbrittl enent was wd as ¢ Lall®ane9l T brayi @l LepsaXkendyY -
42 - relate to the formula in aﬁ:aﬁg?’?égge” @lb E %a: of
888 (E5mp® O

Mechani cal enbritt| SHOWP BF ¥ 4 H
[err] 43 d Ex. 1 Ex . 2 Ex. 35 [err]
N—RZ,
R, R12 and i!13 are identical or different and are

5 a C;-C;,-alkylene group, a c5-5c7-cycloa1kylene group,
a  Cg-C;o-bicycloalkylene group, a Cg-C,,-arylene
group, a C,-Cj-aralkylene group or C,-Cg-arylene
group, substituted by Cl-c4-a11€y1 or phenyl,

R}, RS and R® are identical or different and are
10 a trifunctional C,;-C;g-alkyl radical, C;-C,-cyclo-
alkyl radical, Cs-clo-aryi radical or Cg-C,,-aryl
radical which is substituted by C;-C;-alkyl or

phenyl,
R} and R'® are identical or different and are a
15 C;~C;o-alkyl group, a Cgz-C;-cycloalkyl group or a

Cg-Cyo-aryl group, or R'7 and R!®, together with the
nitrogen, form a 5- to l2-membered ring, which may
also contain oxygen.

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

3. A compound as claimed in claim 1, wherein R? in the
formula I is a C,-C,p-acyl group.

_—

T



d ai mes & A-"pol yal kyl pi peri di ne conpound of the formula | [err] [err] is

yd t | kyl , 5 | Tt f I
a hydrogen atom or an al kyl group [e r]rHlS(sjsﬁ,gi%r 'é@@gfy. e fornul a

[err]-O or [err]-CO (acyl), [err] and [err] @re | ferent
and-are a hydrogen atomor an al kyl grous -or et her

with the carbo onpegting, rmi10 -~ aring having 5 to 12
ring menbers orﬂbggg%gpggf %%‘ﬁegf'%rgri}ug%%;g - 44 - THiShedx HEk BeSn Replag

A, in the case where n = 1, is a hydrogen atom “Immum Tk

[err] 5 Po Py RERYIBiperifEnkebbhpdufisnup. - A ﬂm

Is [err] NN
Polyalkylpiperidine compounds of the formula I

I R! r! T
0 gt
—{ XX
e
CH
i nt i |
R, R, CH 0 A (1)
RY R ]
CH,
]
—{ XX
(S R*
| rR' R L

in which Y is one of the groups

_—loo___'“__ ___'I_’N__'OO_

|

are very effective stabilizers for organic materials.

3




10. o group, A in the case where n = 3, * Is Rl14, [errL.Ihe lerr] .

- 45 - [err] group, R5 is a [err] group, a [err] group, a [d} RepthRERENT creer 1]
[err] group, a [err] group, a [err] 5 group, a [er ].S?QQEQEQ?SHEET
[err] group, a.[err] group, unsubstituted-o® substituted by I Zd)APR
phenyl, where a plurality of radical's Rs may be identical orth
and R7 are identical -orfdifferent gnd are a 10 7 [err] group, a [err]
group, a [err] al kynyl group, [¢rr] group, a [err]} bicycloal kyl group,
[err] group, a [err] grpup, a [&Jf group or a Eerr] ar al kyl group,
substituted by [err] or}{phenyl, ; R adi cal I
| % | n"'
r! B! CH,
f a1 CH 0— A (1)
R. R . '
{ 3
A ¢ RY.
R;f—-ﬂ _:><: '
| 0" ®*
1 1
v R° R 1L

in which Y is one of the groups

1Qﬁ QT' gr . 1Qﬁ

o 0

'R! is a hydrogen atom or an alkyl group,

R? ig a group of the formula RY7-0- or R?E-co- (acyl),

R and R% are identical or different and are a hydrogen
5 atom or an alkyl group, or R? and.Rﬁ; together with the

carbon atom connecting them, form a ring having 5 to 12

ring members or a group of the formula |

_R‘ R' .

nis 1, 2 or 3, and
A, in the case ﬁhere n=1,

10 is a hydrogen atom, RS-, R5-CO-, RS-NH-CO- (urethane),
. -COOR®, -P(ORS) (OR7), -8i(OR®) (OR®) (OR%), -8iR°R°R® or the



- 46- [Jérr] in which Rl, R2, R3, R4 and R5 are as defined ab%—ahd X is_a

direct bond or nethylene group or a 1,1- al kylidene group REPﬂﬂcé’Mgﬂ

carbon atons, [err] and [err] are identical or different agnd are AJ é |
[err] or one of the two groups [err] in whigh_[err] is a Date ______

atom a [err] [err] 747 - group, a [erf] group, a [d mn';: .................
[err] group, a [err] group or a benzoyl group, or .is [err] [err] |dent|cal
or different. and are % Ria'{err] group, a [er}] group, a [e€rr] group——
a [err] group, a [err} group §r glerr] group, subst} tuted by
phenyl, [err] are ideptical or\iffereny and gre 1p m””‘f{!’!”uu#l’y,
[err] radical, [err] @lkyl radyfcal, X \ rgdical pr [err] radi I'C
substituted by [err] ¢r pée——pn (Y |
L
CH : -
R' -R‘ o 2 . .
1 1 CH 0 A (1)
R R ! 5 ’
Gy
Y., RS
—{ XX
0 R¢ ~
! r' r! - . Jn

Y is one of the' groups .

_._1p<h;_._9T,_._ | sr'_ 1oﬁ.

C

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 adj acent to the
5. carbon atom common to both rings, i.e.

-

n is 1, 2 or 3, preferably 1.

R! is a hydrogen atom or a C;-C,5-alkyl group, preferably

a methyl group.

R?> is one of the groups R7-0- and R'®-CO- (acyl), in
10 which R'? and R?® are identical or different and are a

C,-C14-. preferably C,-Cg-alkyl group, a Cg-C,-cycloalkyl:

group, Or a cs-clo . preferably cs-aryl group, or R'7 and

R1%, together with the nitrogen, form a 5- to 12-membered

ring, preferably a 5- to 6-membered ring, which may also
15 contain oxygen, in particular a pyrrolidine, piperidine




phenyl” Rl? and [err]
group, a [err]
nitrogen, forma 5-

—

ical or different and are 22 E T
gro“p " m or [err], together V\A ﬁ'EPﬁéCEM NT SHEET

to

ng, whi ch may al so contl in ox g@rw@\gg

A conpound as cl ai rr_ed |n cIauml wherelrr B i-n the 20 (G0

a nmethyl group. 3.
formulla | is a

10

A conmpound as cl ai rred in claimil, whereln sz In tne

mi;,]roup

A polyalkylpiperidine compound of the formula I

R! r!
0 R
R2—N ><
. Yl Rs
CH . |
1 1 ! 2
R* R CH———0 A (1)
R R! S .
o
| . Y RS
RE——N :>K<: .
0 R4
L-. R‘ R' n

in which Y is one of the groups

™ YT

o) o

R! is a hydrogen:-atom or an alkyl group,

R? is a group of the formula R7-0- or R%-co-
(acyl),

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 hav:.ng 5 to 12 ring members or a group of the
formula ‘
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Abstract'of'the.Disélosure

Polyalk?lpiperidine compounds

REPLACEMENT SHEET

Polyalkylpiperidine compouh@s of the formula I

R?! gt

—{ XX
e
ot gt §He
RY p! oH
CHy
1
Y RS

in which Y is one of the groups.

Y

A (1)

1°C T
!

are very effective stabilizers for organic materiais.



