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(54) POLYMERIC LIGHT STABILISERS FOR PLASTICS

(71? CIBA-GEIGY AG. a Swiss Body Corporate, of Basle,
Switzerland, do flereby declare the invention, for which we pray that a patent may
be granted to us, and the method by which it is to be performed to be particularly
described in and by the following statement:— _

5 The invention relates to polymeric compounds which can be used as light 5
stabilisers for plastics. These comFounds are condensation polymers and addition -
polymers which contain a sterically hindered polyalkylpiperidine radical.

It is known that derivatives of polyalkylpiperidines and above all those .
derivatives which are substituted in the 4-position, are very effective light -
10 stabilisers for plastics. Examples thereof are the ethers, esters and carbamates of 10
2,2,6,6-tetraalkylpiperidin-4-ols,. such as are described in DT—OS 1,929,928,
2, 204 659 and 2,258,752, the ketals of triacetoneamine, such as are described in -
DT—OS 2, 203 533 and 2,211,177, ' the derivatives of 2,2,6,6-tetraalkyl-4-
.. ammoplpendme such as.are described in DT—OS 2,040, 975 and 2349962, "~ .

15 spirohydantoins, such as are described in DT—OS 2,030, 908 1,769,646, 2 227 689 15
and 2,233,122, and 2,2,6,6-tetraalkylpiperidinyl-4-acetic ‘acid derlvatlves, "such as .
are described in DT—OS 2 337,847, 2,337,796 and 2,337,865. These light stabilisers
are particularly valuable for polyolefines, styrene polymers and polyurethanes.

Tetramethylpiperidine itself and its simple derivatives, such as, for example,
20 the 4-hydroxy compound or 4-acetoxy compound, are relatively volatile 20
: comgounds which, in spite of a good light stabilising effect, are not used in practice '
for the stabilisation of plastics since they volatilise at the processing temperatures
. and also during prolonged outdoor storage of the stabilised plastics. Derivatives
which have a somewhat higher molecular weight and still possess good solubility in
25 the particular plastic, have proved valuable in practical use. For example, bis- - 25
tetramethylpiperidin-4-yl sebacate has proved valuable in the case of
polypropylene. When the molecular weight is increased further, the solubility in
the plastic decreases and, for example, tetrakls-tetramethylplper1dm-4-yl
pyromellitate is insuffi cnently compatible with polypropylene even in
30 concentrations of 0.25% and efflorescenices occur after a short stora fe period. 30
It was therefore surprising that no. efflorescence is observed when the
.molecular weight is further increased by using oligomeric or polymeric
polyalkylpiperidine derivatives. On exposure to heat and also during prolonged
" storage, polymeric stabilisers of this type remain in the plastlc to be protected
3s although they are not chemxeally mcorporated . IR . 35




5 The invention relates to polyneric conpounds which can be used
as light 5 stabilisers for plastics. These conpounds are condensati on
pol yners.and addition polyners which contain a sterically hindered

~pol yal kyl pi peridine radical. It is known that derivatives of
Qol yal kyl pi peri di nes and above all those derivatives which are substitut ed
Wn the 4-position, are very effective |ight 10 stabilisers for

pl astics Exanpl es thereof are the83et hers esters and*carbamates of 10
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2,2,6,6-tet raal kyI pi peri cy ny -4-acetic acid derivatives, such as are
described in DT-0S 2885 & 2, 337 pé 6 Fhgt 2, 337, 865. These l'i ght
valcuabl e I on ef| nes, styrene polyners

stabilisers.are particul,

and pol yur et hanes Tet rangt hyT pi peri di mfitsRl.f and its sinple derivatives,
such as, for exanple,z t he 4- hk/c‘y conpound or 4-acetoxy conpound,
are relatlvely volatile” ¢ . 20 conpﬁuh‘ﬂs which, in spite of a good 1ight
st abi | i siongs sabdtiaéd by Polpdikylpiseridink Bidp gRap Ioﬂfheff&ﬁnulahe stabilisation of
pl.astics since they volatilise at the processing-tenperatures and al so
during prolonged outdgek,s ge of the apl i)l i sed plastics. Derivatives
whi ch have a sonmewhat hij g g and still. possess good *
solubility in 25 t ®&RKar tfcul ar phast e have proved val uabl e. in:
practical use. For exam Is-- 25t tRhyI pi peridin-4-yl sebacate has
proved val uable in the ¢ &s Etof ‘pol ypropy n When t he nol ecul ar wei ght is
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olymers or olrgomers which are manufactured by a polycondensation reaction or
polyaddition reaction and -possess-hetero-atoms in the polymer chain. Examples of
siich polymers are polyesters, polyethers, polyamldes, polyamines, polyurethanes,
polyureas, polysulphides, polysulphones, polyimides, polysulphonates, poly—
20 phosphates, polyphosphonates, polysilyl esters, polysrloxanes, polyhydrazides, 20

polyhydrazones or polybenzimidazoles.

The invention relates above all to polyesters,. polyammes, polyurethanes,
polyureas, polysilyl esters, polyethers, polyamines, polycarbonates and copolymers
thereof, each recurrent molecular unit of which contams a polyalkylplpendme

25 radical of the formula - . .25
. CHy R CHy R
 RCH3 1/ RCH3 "
—N or —N
RCHE by ROHE b

or is substituted by a polyalkylpiperidirle side group of the formula

“or -

o ety

.y

CH2R -

: CH3

in which R denotes hydrogen or alkyl with l—5 C atoms and R’ denotes hydrogen
30 alkyl with 1—12 C atoms, allyl, benzyl, acetyl, acryloyl or crotonyl. : 30
. The invention relates above all to polyesters, polyamines, polyurethanes,
polyureas, polysrlyl esters and copolymers thereof, each. recurrent. molecular unit
of which contains a polyalkylprperrdme rad1cal of the formula



nol ecul ar weight is further increased by using oligomeric or polyneric

pol yal kyl pi peri di ne derivatives. On exposure to heat and al so during

pr ol onged—st+erage—pelyrere—stabil-isers—of—this—type—+emain in the plastic
to be protected, 3 ~al though they are not chemi cally incorporated.

35 2 _ 1, 568, 839

2 A further advantage of these polyneric |light stabilisers, as conpared
with nononeric |ight®stabilisers of conpara S§ructure, is their

i ncreased resi e-e—1-Q G- ~i - TOTT .
pol ymers and-addition polymers, eachcdy # recurrent ular unit- of

whi ch cont'ains a pol yal kyl pi periﬁ‘f"fﬂ {i cal of-'t%zz ormual [err] or is
substituted by a pol yal kyl pi peri di aa si gredp of +Ne fofnula [err] 10

in which R denotes hydrogen or al kyl \wiith 1-5 C ato R.-denotes
hydrogen, ¥10 alkyl with 1-12 C &gy, al kenyl -wi *¥8-g, C atons, al kinyl -
wth 3- C atons, aralkyl with 7-12 C atons, al kanoyl with 1-8 C atons or
al kenoyl" with 3-5 C ardnwbstitwiell byoa pelyriityipiperiding pide grokp pbibg derratlani t h. anot her
such polymer or with polyal kyl pi peridine-freecgolyners. 15
Condensation pol yners and additi on pol yneee#; 0 be understood as those
15 polyners or oligoners which are nmanuf acé‘,y_gv -a pol ycondensati on
reaction or polyaddition reaction and possess\hefero-atons in the pol yner
chai n. Exanples of such polyners are pol yeagi, pol yet hers, pol yam des,
pol yam nes, pol yurethanes, polyureas, polysul ptifdes, polysul phones,

ol yi m des, pol ysul phowsitieR degods\hydrogen or alkyl with 1—5 C atoms and R’ denotes hydrogen,
PoLY P % P alkyl with l—lilgnécy;toms, allyl, benzyl, acetyl, acryloyl or crotonyl. 5
The invention relates in particular to compounds of the formulae I, 1a, IT and

I
Q 0 : : I -
1] n » : :
-Lz:-rc-x-s-x'-l; . '
¥ S e o Ia
_ ,. i '
: C—NH~A'=~ NH~C = X—~8 — X" - :
. . . : ' :
10 _[ 8_} |
| B Rl At 8 | i G 10
y-o-g-o- I
R2 _

da
in which n denotes a value from 2 to 50, X and X' denote oxygen or NY and Y

denotes hydrogen, alkyl with 1—18 C atoms, cycloalkyl with 5—12 C atoms, araikyl
‘with 7—11 C atoms, aryl with 6—14 C atoms or a polyalkylpiperidine radical of the

15 formula VIII 15
VIII
} in which R and R’ have the meaning given above and Z represents a direct bond,
. “ the group —CH,CH,— or the group —OCH,CH,CH,—, R and R? denote methyl,
* ethyl or phenyl and A, A’, B, D and E denote divalent organic radicals, and, in each
20 of the formulae I—III, at least one polyalkylpiperidine radical is present in the 20

main chain or as a side group. _
The invention also relates to compounds of the formulae IV, V and VI

-Eo-A; o—#-]— . v
) [ B ) . R



20 phosphat es, pol yphosphonates, polysilyl esters, polysiloxanes,
pol yhydr azi des, 20 pol yhydrazones or pol ybenzi m dazol es. The invention
rel ates. .above all topolyesters—polyam-nes—polyurethanes—poelbyureas;
I ysilyl esters, polyethers, polyam nes, polycarbonates and copol yners

ereof, each recurrent nol ecular unit of whi ch contains a

pol yal kyl pi peridine 25 radical of the fornula [err] of I s™ substltuted by a
pol yal kyl pi peri di ne side group of the fornula [err] i'n which R denotes

hygd ogen or alkyl with I-5 C at¥883%nd R denotes hvdrogen, 304 al kyl

with 1-12 C-atons, allyl,prbenzyl, etyl, acryloyl. or crotonyl. ;’; 30 The
invention rel ates above ﬂporygst , polyan1nes polyur et hanesy
pol yur eas, polysilyl esterépgnd copdTyners t hereof each recurrent nDIecuIar
unit of which contains a po yalkylplperldlne radi cal of the fornula 3
1, 568, 839 3 [err] or i's substituted by a
polyalkylplperldlne S|de{§ﬁoup-@%:the fornmula [err] i M which R denotes
hydrogen or alkyl with 1-5 C atons and [err] denotes hydrogen;, 5 “al kyl
wth 1-1p V@l@t&)rﬁé amhh hare thdympanyrgs ndwetbq above,Cl 3sl alemt ogumi onyl. The
i nventi o df mf[(f |aE F’l%sr: oS F?Gtgﬁ jgT evtm ae I . la, Il and
111” [err olya n@, ’ggﬁsé;,t hyenaf el morad %5’18“5( deRote oxygen
or and YFmally, the mventlon also relates to the compounds of the formulae IVa and
-[—NY—A’—NY—F—]; o IVa
10 . | - -%T.Fh o | 10
: - G VII : .

inwhich A, F, G, Y and n have the meanings mdlcated above, and, in each formula,
" at least one polyalkylpnpendme radlca.l is present in the main chain or as a snde

group. :
The index n indicates the average degree of polymensatlon Compounds with &«
15 an index n = 2—50 are to be regarded as oligomeric compounds or low-polymeric 15 )

compounds, and their molecular weight in gencral does not exceed 10,000. Thus,
they do not yet possess the material properties of high polymers, which would make
it of interest to use them as a plastic. Depending on the structure, they are brittle or «
: soft resins or viscous masses which can flow at room temperature. ' ‘
20 . When X and X’ are oxygen, the compounds of the formula I and II represent 20
' polyesters, and when X and X’ are NY they are polyamides. When X and X’ are
oxygen, the compounds of the formula Ia re )?resent polyurethanes; when X and X’
are NY, they are polyureas; and when X is NY and X' is oxygen, they are
;;_ lyurethane-ureas The compounds of the formula III represent polysilyl esters.
he compounds of the formula IV and V represent polyethers. The compounds of 25
the formula VI represent polycarbonates or polyureas depending on whether X
denotes oxygen or NY. The compounds of the formulae IVa and VII represent
polyamines. Amongst all the compounds which contain —NY- in the main chain, .
those in which Y is hydrogen are preferred. _
30 When one of the radicals A, B, D, E or F contains an additional ether group, =~ 30
: " amine group, ester group, amide group, urethane group or urea group, the
compounds can represent copolymers. When, for example, B in the formula I
contains a urea group, the compounds of the formula I represent polyester-ureas or
- polyamide-ureas depending on the meaning of X and X',
3s Another type of copolymer is. formed by copolymerisation or 35
copolycondénsation of polyalkylplperldme-contammg monomers with poly- '
alkylpiperidine-free monomers, it being possible to use up to 50 mol % of the latter.
"For example, an altematmg copolymer

25

-{-x—-o—y:—NH—(CH,),—él:-l-

40 or a block copolymer

{Ex-p-ci—E NH~ {cn,),-c':]r]- "

_ can be formed by the additional use of caprolactam in the manufacture of polymers
of the formula II.
All these types of compounds can be linear or cyclic polymers or oligomers, _
45 and in most cases a mixture of both cyclic and linear compounds is formed under 45



denot es hydrogen, alkyl with 1-18 C atons, cycloalkyl with 5-12 C atons,

aral kyl with 7-11 C atons, aryl with 6-14 C atons or apolyalkylpiperidine
radi cal _.aof _the 185 formula ML

15 [err] in which Rand R have the neaning given above and Z represents a
direct bond, the group -CH2CH2- or the group [err] and [err] denote net hyle@

et hyl or phenyl and A, *A', B, D and E denote dival ent organic radicals,
and, in each 20 of the formil ae |-111, at |east one polyal kyl pi peridin
radical is present-in-the 20 nmin chain or as a si de group The rnventron
al so rel ates..tas - L b68,§3° ' >

1,568,839~ the customary methods of preparatton4rt[e9d'yél]c doﬂle'ﬂdE Hre/%ee Xfoﬂﬂﬁdn -

have the meanings i ndro@as@d thﬁmwlegrmﬁs r:@tanedrlwaieémeawp polinds m‘adredahmadti)'ch .

differs fromA and GUSTRIRMIEIALLA TS Cg%g sifg enspezials ased ﬂh'ihe'@p%?bﬁ' fhs 5 a
P

€ CO U aecor Ol'l are anuf: c met ogs :
pol yal kyl pi per i i ne Qpttary o dondehs b iyheast s
one 5 polyal kyl pi pertwdcdnq:ohard |p61§éonu&1satoo&ﬁm\tzo-cdmﬁohmt pelyadditioaiim thbl’caﬁﬁofa .

side group. Finally, th mpmpé ofitha-formulal, F?eII&tIEéVE,d’IPMéVIé wﬂdsomﬁﬁ

formulae |Va and VI | PR¥H orﬂji‘b“%‘?faggf lﬁp s,e e et} ?‘ﬁ |
i ndi cated abovgg and compoR lsel fr Bl condesatiofisr poly mauraﬁ sebi mermttrvdme 10
radical is present ipoly Hlmmxmhan rthe)lcasesbf AW Eahip lyc&idensatmﬂe)or two-

0 zﬂ%y 1 e derivatives,
Indicates the aver agér'ﬂ one co gonezms a polya ylpxpengge erivative aﬁnd the other
.-component is a difunctional compound which is characteristic for the paiticular

15 type and familiar to those skilled in the art. In the type of the formula III, only the 15
: component forming the unit E represents a polyalkylpiperidine derivative. :
Whilst the invention in lprmclple comprises all the components A, A’, B, D, E;
G and Y which contain polyalkylpiperidine groups, the following preferred sub-
. groups of compounds o the formulae I to VII result from the accessnbtllty of g
2 corresponding polyalkylplpendme -derivatives.’ 20

Sub-group 1 '
: Polyesters of the formula I, in which X and X’ denote oxygen and A denotes
one of the radicals of the formula IX to XVII -

: IX
25 - X 25
XI
*
X1

- XHI




15 an index n = 2-50 are to be regarded as oligoneric conmpounds or
| ow- pol yneric 15 conpounds, and their nolecul ar weight in general does not
exceed..10, 000. Thus,—they do-not-yet possess the material properties of
hi gh pol yners, which would nmake it of interest to use themas a plastic.
pendi ng on the structure, they are brittle or soft resins or viscous
sses which can flow at roomtenperature. 20 VWen+-X and X' are
ygen ‘'t he conpounds of t he fornula | and I1 represeht 20 pol yesters, and
o, 339 : ox¥®gen, the
conpounds of the fornula Ia represent polyurethanes mhen X and X, are NY,
they are pol yureas; and weMpcAN-sfichiand X' i s-oxygen, they are% ¥
pol yur et hane-ureas. The conpour®ls of the formula 111 represent polysilyl
esters. 25 The conpound he fornula IV and, V. represent pol yethers.
- The conmpounds of 25 the fori ‘reptesent pol yc¥Bonates or pol yureas
dependi ng on whet her X der¢ &n or- NY. Thes conpounds of the formnul ae
I Va and VI represent pol y8efzngs. CHRongst al I 't he" Compounds whi ch contain
-NY- in the main chain, those i#h which Y is hydrogen are preferred. 30
Wen one of the radical's A, B, DE or F contains an additional. ether
group, 30 amine group, ester gr%up am de group, urethane group or urea
.group, the conpounds can represeyt copolymers. Wien, for exanple, Bin the
formula | contains a urea gr qup, t.he’ conpounds of the,fornula | represent
pol yest er - ur eas -or polyanlde- a depending-on t he. neaning of X and X . 35
Anot her type : of copolyner E% or by copolynerxgﬁfion or 35

copol ycondensat i on ‘of pol ya p i ne -cont ai ni ng nononers wth poly-

al kyl pi peri di ne-free nononers, 4ﬂ be%ng possi ble to-use up.to 50 nol % of
the latter. .For exanple, an aItanatlng copolyner 0 - - .~ 0 Jerr] 40
or a bl ock copol yner

40 :

XV

”
~(CHa )N ' XVI
R‘ o
s '\au-a@-cec-o i >

in which R denotes hydrogen or alkyl with 1—5 C atoms, R’ denotes hydrogen,’
. alkyl with 1—12 C atoms, allyl, benzyl, acetyl, acryloyl or crotonyl, mis 1,2 or 3, p
is nought or 1, preferably nought, R* denotes hydrogen, alkyl with 1—12 C atoms,
allyl, benzyl or 3,5-di-tert.-butyl-4-hydroxybenzyl, X" is oxygen or preferably NH, g
10~ Z denotes a direct bond or —CH,CH,—-or —OCH,CH,CH,—, Z' denotes 10
—CH,—, —CH,CH,— or —CO—Z"— and Z» denotes ‘one of the radicals
-——CH,CH —, —(CH,);— H-CH—

B o5

Lz 'de'notes one of the radicals —N(R")—, —NR*—-CO—NR’—
15 —NR*—CO—CO—NR?—, —NR*—C0—Z*—CO—NR?—, alkylene with 4—10 C 15
atoms, p-xylylene, , _ : ' '



[err] can be fornmed by the additional use of caprolactamin the manufacture

of polynmers of the formula Il. Al these types of conpounds can be |inear
or cycli e—polyiBrs—oi—l-tgonBis—45 and - in.pnost cases a mxture of both
cyclic and linear compounds is forned under 45 5 1, 568, 839

end groups and the &nd groups contained in-the |inear conpounds are _
predom nantly the fumctidnal groups of the starti: ng rraterl al s. used for
their preparatidn__The conpounds according 1196883 |nvention. are -

manuf acturedvby the methods 5 cust omary comdensat i on pol yners and
addi tion p’bﬁm‘ers predom nantly by ac# ( ~@r =¢H;-pol ycondensati on or
t wo- conponent” pol yaddition in the case of \He c®sAgounds of the fornula I,
la, 111, 1V, IVa, Vi -aod-allﬂylena-nd—byumne-m(ﬂ;pmm ﬁg&rﬂeﬁi}atwmn&es C
one- corrpon’ént pol yrrerqt@é&qf é 10yt @g}ggd\x :b Iﬂotes
and V. It is an Sesserﬁ}%%yl)ﬁ tlﬁxe‘l’é al soﬂéﬂx ﬁ% %#.piﬁéy ot lkylene ' 5
conmponents used f or Snyﬁ:heﬁ h@aﬁalaﬁa:eswmta ki3 13
derivatives of 10 y@?m mwahykiroxylhlenecmabfa t:mh orvert.d'-

el

pol ycondensati ons or d%gﬁﬁbh%’g %%'Hnwhg“ﬁgf% %ﬁ?ﬁ&ﬂ_ﬁ@e
pol yal kyl pi peri gy ne 1whﬂ:'il té?,r!ﬁ 41EY1da Q@tﬁéal with@—12 C atoms, an 10
pol yal kyl pi peri di ne Ckﬂfehjd&tel macamhtm (C)h ik, aoqlmﬁaemexalsrdmxﬂylénmadwab,mal -

5 the customary net hods- of preparation. The cyclic conpounds are free from,
!ib)

conpound whi ch is chaﬂ’yg ylenet raélcalopr 2 raf |tlm|f@rmum5—-CHzCHﬂﬁH&ﬁH— or
famliar to those skiT %g? gr ‘awed f&{’%laaw | d el only
the 15 conponery formre@oﬁ HiBé.rBo id Q&dlpse L S nODOCOA-DCOBH & Bt 15

derivative. ' Wil st foimgng rdvmatwasnthlenobmthccqsiomaryoupt mmaon;hds Ekamples of
conponents A, A, B, difarioxylig agidy ofthigtyeadteont ai n pol yal kyl pi peri di ne

groups, the foll owi nga)ﬁrcﬁlfbgffaﬁ(ﬁ p%WQ.(kylp1per1dmyl-4-acet1c acids. -

Dicarboxylic acids of this type can be prepared by the known methods of
20 | carboxyalkylation, for example by a reaction of the corresponding NH compounds 20
which are described in DT—OS 2,337,865, with chloroacetates, acrylates,
acrylonitrile, B-bromopropionates or y~chlorobutyrates and subsequent hydrolysns
LI b) 1-Carboxyalkyl-4-(8-carboxyethoxy)-polyalkylpiperidines.
Dicarboxylic acids of this type can be prepared by a simultaneous or stepwnse '
25 carboxyalkylation . of the: NH group and .OH group of 4-hydroxy-poly- 25
- alkylpiperidines by the methods described under a). -
. cﬁ a—(Polyalkylp1pendmyl-4-)-malomc aclds and alkyl allyl or benzyl derwatlvcs
thereof.

These can be pre ll_l)ared bya Knoevenagel condensation of the corresponding
0 4-ketopiperidines with esters of malonic acid ‘and subsequent hydrogenation, 30
optionally . with a subsequent alkylation, allylation, benzylation -or hydroxy- a
benzylation.
d) Dicarboxylic acids of the formula HOOC—XII—COOH and their dialkyl esters
can be prepared by simultaneous or stepwise carboxyalkylation of the
35 gc(o)rggs &ndmg NH compounds, such as are described, for example, in DT—OS 35
e) Acids of the formula HOOC—XIV—COOH can be prepared by reacting amines
of the formula

" enpe
5 40 ~ with 2 mols of chloroacetates, acrylates or acrylonitrile and subsequently 40
lg:lrc;ltysmg the ree:;tlondprﬁ:h}ct Reaction of the same amines with dialkyl
eates gives e dia esters of th id
HOOC Xh S y e acids of the formula
- f) Acids of the formula HOOC—XV—COOH- can be prepared by reacting the
45 diamines _ g 45
CHR R t RSt
CHy . ’& . . Csz
R'-N b= B —NH = N-R'
cHs . CHyR

CHoR | CHy



groups of conpounds of the fornmulae | to VII result fromthe accessibility

of 20 correspondi ng pol yal kyl pi peri di ne derivati ves.
20 Sub-group | Polyesters of the formuila |, in which X and X —denote—oxygen
and A denotes one of the radicals of the formula I X to XVII [err] 6

.1, 568, 839 6 [err] in which R denotes
-\ydrogen or alkyl with 1-5 C atons, R denotes hydrogen, atkyl mﬁth 1-12 C
allyl, benzyl, acetyl, acryloyl or crotonyl,
1, preferably nought A genotes hydrogen

“mis~1l, 2o0r-3, pis

al kyl mntg 1-12 C

. ; . ber . LS. oxygen or
' pr ef er abmh Nnholslsr a chlorchdﬂaao‘f of afl adzlyra&Cbr wimind 1ﬁ61s beardycuienot es?

[err]d;g%bvo!h?s:%grr?hmﬂdc -he 5(?11—%% S [de r]. z2 denot es one of “'the
r adl cal iﬁ ation of the corres éﬁgﬁdc 0 73-- CO- l\lRB'
al kgyl en&é la XYII(COOH), can be repa nsﬂl’oﬁ)‘éa}:'di&lne 5 7 _
-1, 568, 8 a[&elky] n{alonat]z with|fi aklnlwdean t:ﬂalohati:(of (hea“bmm, aI kenyl ene-0- with
4-8 C | R

RA-cHicooO-

Ester-forming derivatives of dicarboxylic aclds of this type are their esters,
above all the lower alkyl esters such as, for examg e, the dimethyl or diethyl esters.
10 The acid halides, above all acid chlorides, of the dlcarboxylnc aclds are further 10
ester-forming derivatives. :
These dicarboxylic acids or ester-forming derivatives thereof are reacted with
diols of the formula B(OH), in which B has the above defined meaning. Examples
: of known diols of this type, such as are generally used in: the preparatxon of
15 polyesters, are ethylene giycol, 1,2-propylene glycol, 1,3-propylene glycol, butane- 15
'1,4-diol, hexane-1,6-diol, decane-1,10-diol, meta-xylylene glycol and para-xylylene '
glycol and their hydmgenatnon products, that is to say cyclohexane-1,3-diol and

.gyclohexane 1 4-lel dlethylene glycol or 1,3- or 1 4-d1-(p-hydroxyethoxy)- =
enzene. - -
20 The reaction of the dlcarboxyhc acxds ~or derivatives thereof — with the . 20

dnols is carried out in an approxtmate molar ratio of 1:1 by the various known
methods of polycondensation. - The relatively ‘low-molecular polyesters
predominantly carry hydroxyl groups and carboxyl groups or alkoxycarbonyl
groups as the end groups. = -

25 Examples of ol esters of this type, in which the dicarboxylic acid radtcal A 25
contains a polyalkylpiperidine radical are the compounds descrxbed by the .
followmg formulae . .




atonms or -0-xylylene-0-, in which [err] denotes hydrogen, alkyl wth 1-12 C
atons, cycl ohexyl, benzyl or aryl with 6-14 C atons, but preferably H R’
denotes_5 al kanmll with 1-8 C atons _or al Izmmyl wi-th-3-5 C atons and

[err] denotes alkyl ene 5 with 1-10 C atons or phenyl ene, and B represents

an al kylene radical wwth 2-12 C atons, a xylylene or hexahydroxyl yl ene <1Ea

radi cal, a cycl ohexyl ene or 4,4'- dicyclohexylnethane radi cal, an aryl ene
radi cal with 6-12 Csatoms, or .a - phenyl ene- Z4- phenyl ene-radi cal, in which
[err] denotes [gerr] 10 -S@2-, and in WikgdyB denotes an al kyI ene 9
radi cal WIth,.Z to—C—=toms,—am—— m ar Kenylene radgical-wih 4-8 C- atons, a
xyl yl ene oI} xahydroxylylene radi cat, a c-#‘w'exylene radi cal . or. a radlcal
of the formiula [err] or [err] Polyesters o“" 'S type are prepared by.-a
polycondensatlon reaction of the 15 ~ ° coryesponding di carboxylic acids
of the fernul a HOOC- A-COOH or ester 1§ ¢ E] derivatives thereof
with customary di ol conponents. FEH’ J4QF i c&T &Zyﬂic acids of this type
are a) 1-carboxyal kyl - polyalkylplperldlnyl etic acids. Dicarboxylic
acids of thi-s type can be prepared by t &gethods of 20 . -

car boxyal kyl ati on, for exanple by a reactjipn¥o Re cor respondi ng NH
conpounds 20 which are described in DT- 3%433 3865, wi'th chloroacet at es,
acrylates, acrylonitrile, [err]-bronopropiomates .or y-chlorobutyrates and.

subsequent hydrol ysis. b) OH

1- Car boxyal kyl - 4- ({ err] - car boxyet hoxy)repak I@u@grldlnes Excarboxyllc
acids of. this type .can be prepared by a si neods or stepw se 25

car boxyal kyl ation of the NH group and CH p of 4- hydroxy pol y-

25 al kyl pi peridines by the nethods described lunder a). c)

a- (Pol yal kyl pi peri di nyl - 4-)-mal oni ¢f aci ds ﬁndﬂaﬂ yl, allyl or benzyl
derivatives thereof. These can beHpr@d¢tlsécC @%Mﬁnagel condensati on of
t he correspondi ng B " -

CH; CHy

chy 1t
, "cu, 3

a NH—C =0
{@o-c-wr s
c—n—cn,—c ocHy

' 0 cn, cn, ﬁ
{ocn,cn,o—c—wz N >< N—CHZ—C}OCH_;

®

. _ : 3(:33
! | o Il
H{ocﬂ,cn=cucu,o-¢':-cuzcuz—o ~ N—CHyCHyC—1-0CHy
§ . il N
. . ~cHy '
" CHy .
- CHy cHy
Cols 0 _
- [l il . e
5 H{OCH;CHZOCHZCHZO-C ' N— CHp~C—t0CyHs S 5
~ HO CHs " :



30 4-ketopi peridines with esters of malonic acid and subsequent
hydr ogenat i on, 30 opt ionally wit h a subsequent al kylation, all yI ation,

benzyl a 0 ar be | a
HOOC- XII--COOH and therr dralkyl esters can be prepared by srnultaneous or
epw se carboxyal kyl ati on of the 35 correspondi ng NH conpounds, such

as) are descri bed, for exanple, in DT-CS 35 2,030,908. e) Acids of the
mul a HOOC- XI V- COOH can be prepared by reacting am hés ef the formul a

rr] 40 with 2 nols of chloroacetates, acrylates or acrylonitrile and
sudQequently 40 hydrolysing thé ?W?‘trnn mrodurt Reactjon of!% he sane
amines with dial kyI | eat eg gives ‘the di gl kyl esters of the- acrdg of the

fornul a HOOC (Xl Va) @E{Hzgx ﬁ)gbp-u %}’h'zﬁeu gr | a HOOC- XV- COOH can be
5 Gff

prepared by reactin

45 [err] . 1, 568, 839 8 wWith 2 nols of *a

chl oroacetate or of an acryl ith 2 nols of a cyclic dicarboxylic
acid anhydride. g) Acids of t éf [ HOOC- XI 11 - COOH and HOOC- XV - COOH
can be prepared by carboxyal kyl%rcq,n%f t he correspondi ng NH compounds. h)
Aci ds of the Frrrul a perr] can be pfepared by a cgmdensation reaction 5 of

a dialk nal 9 %t&”z otlg &8 };rallpehx 914an aNr_r_t%IH;)cr}'zzit_g oofCHt he.forrrul a

3

OCH3

o ’ 'ol g
I - .
H1OCH, CHy0~C~ CHyCHy—~ C—N—(CHyJy ————N—C~ OH
. . ) . "

5 5
L)
The last two formulac show examples of polyamide-esters such as those
obtained by esterifying, in each case,'one_diamide-dicarboxylic acid with a diol. .
- Sub-group 2
Polyamides of the formula I in which X and X' denote NY and Y represents
10 . alkyl with 1—12 C atoms, cyclohexyl, benzyl or a polyalkylpiperidine radical of the 10

formula VIII, but preferably_ represents hydrogen, A denotes one of the radicals of
the formulae IX to XVII and B represents an alkylene radical with 2-——12°C atoms,
arylene with 6—12 C atoms, xylylene, hexahydroxylylene, a cyclohexylene or 4,4-
. dtcyclohexylmethane radical or a radical -phenylene-Z‘-phenylene— in which Z¢
15 can be —CH2 L 15



[err] Ester-formng derivatives of dicarboxylic acids of this type are
their esters, above all the | ower al kyl esters such as, for exanple the
dinethyL_4m_4u4nJg4_4#H4y4;—-LQ—-——_Ihe_ach—haLLdes——abe¥e-aLI acid
chlorides, of the dicarboxylic acids are further 10 ester-form ng
derivatives. These dicarboxylic acids or ester-form ng derivatives thereof

are reacted with dirol s ‘of the formula B(OH)2 in which B has the above

defi ned neani ng. Exanpl es of known diols of this type,. such as-are

general ly used |n the preparation -of 15  .polyesters, are ethylene'

glycol, 1,2-prallylene glycol 1 3-propylenel -
hexane- 1, 6‘ugpl decane- 1 10- d|oI qet a- xyl yl ene. gl ycol an para xnyIene
gl ycol and t hei r hydr ogenat i on produ EHhab— o +80say cycl ohexane-1, 3-di o
and cycl ohexane-1, 4-diol, diethylené& glycol or 1,3- or

|, 4-di-([err]- hydr oxyet hlib%g’))olyhﬁaé’seil‘e preffdred by a polyddidedseiml teadtiooft goty-

di car boxylic-acids - a@vlpldendlmathav@syltcne & gich-as were fiistedhin Sulﬂﬂom blosofi amidear r i ed

SRR ) = it i e e gréwﬁ@r of 5
pol ycondensat i on. Thghlofidd aﬁfe £ b¥ove aib laeamwi Saamt |y
carry hydroxyl groupsstede:campb@WIdxgmnespwhnoh cahl«mxglsedirab@re alsﬁ-the

end groups. 25 diamng 1\%\ 1 ? 8, of ‘@d 1'“‘i"‘i‘ia fci4 he
di carboxyl i c agpd radiag °° end ° ?&1 hﬁ%ﬁk 3}, ﬂ’ﬁ(ex ' ‘él areio
Plrle i | _

the conpounds descri bR )ﬂn&y 6 hﬁﬂiexa{nﬁfﬁy enedlanﬁne, N-(2,2,6.6-
1, 568, 839 : tetramethylplpendm-4-yl) hexamethgc egxam ne, .N,N’ -dlcyclohexyl-penta-
methylenediamine,  N,N’-bis~(2,2,6,6- etramethylplperldm-4-y1) hexamethylene-
diamine or N N'-dlmethyl-p—phenylenedlamme The reaction of the dicarboxylic
15 acids — or derivatives thereof — with the diamines is carried out in an approximate 15
molar ratio of 1:1 by the methods known for the preparation of polyamides. As long
as the polyamides thus obtained are not cyclic, their end groups are predominantly
amino groups and carboxyl groups or carbalkoxy groups.
Examples of polyamides of this type, in which the dicarboxylic acid radical A

11

20 contains a polyalkylplperldme radical, are the following compounds: 20
) CHy
o CH3 . g . | g .
. . [ ) .
HYHN~-(CHyJgNHC CHp—N CHp CNH(CH Jg NHC —CHy
~ CHy '

o ”ﬂa ' e
. | : H . 3c”30
.- - H NH-ICHzls-NIICCHz Q >< WCHC 0C,H
_ . : CHy .

-O0CHy - 25




10 1, 568, 839

10 [err] The last two fornul ae show exarrpl es of pol yam de-esters such as

t hose obtained by esterifying in each case—one—diramde—dicarboxytte acid

with a diol. Sub-group 2 Polyamides of the fornula | in which X and X

denote NY and Y represents 10 alkyl with |-12 C atoms, cyclohexyl, benzyl
3¢ a pol yal kyl pi peridine radical of the 10 fornula VI I I, but preferabl y

presents hydr ogen, A denotes one of the radicals of the formulae I X to

«/ld and B represents an al kyl,s8839adical with 2-12-C . atons, atylene with

: 6 TZ C atons, xylylene, hexahydroxylylene, a cyclohexylene or 44

di cycl ohexyl net hang} radi cal @r a radi cal o-fjhenyl ene- Z4- phenyl ean"n whi ch

74 15 can be - @GN (CH ) Nﬂccnzcnz—u-cnzcn 3:}0?15 _

15 .11 8, 839

Il [err] These pol yam des are prgpar ¢d by a pol ycondensatl on reacti‘on of

pol y- al kyl pi peri di ne-di car bormgt , such as were Listed in sub-group

|, or of amide- form ng derivatic ¥

L% reof, with diam ne conponents of the
- formul a B( NHY)2 5 Exanpi es ofggm de- form ng derivatives of :
di carboxylic acids are the esters or acid. 5° chI ori des thereof, above all
| ower al kyl- esters, for exgnple the di rret hyl . di etfyl esters. Exanples of
-~ diam nes wjich can bg emed "are ethyl en am n CIQ. 60 di am nohexane, - 1,1
2-di am nog %—@*NM—@?% p- hﬂmE 3—%4: —~&-1-0cyHs
cHy L
ey | ¢ |
CHy  CH Ko N ’ %% 1
~n{~-—{cﬂ,l,-r'4—c'-c:§cu,- —0~(CHpJs0 N—CHj CHy —C1~0CH3
: cH, : *CH '
M | on - | .

. o . ' a
H{Mnéfcﬂzl,o-tvﬂ-g-cnz-ﬂ-'cuz ¥<:>"»CH2 - N—CHy— g }OCH_,
. . ! n

CHy Ny ANty CHTTN  ATCHy
cHy [, cHy oy ) cHy

] Sub-group 3 .5
Polyesters of the formula 1in which X and X' are oxygen A denotes a direct
bond, alkylene or phenyl-substituted benzyl-substituted or hydroxydialkylbenzyl-
substituted alkylene with 1—12 C atoms, arylene with 6—12 C atoms,

cycloalkylene with 6—12 C atoms or a radical of the formulae IX to- XVIl and B S

10 represents one of the radicals of the formulae XVIII to XXX. . 10

CHy

C : .
HeR -~ gs XVIII

XIX

XX




di am not ol uene, 4, 4'-di am nodi phenyl net hane, 4, 4'-di am nodi phenyl et her,
4,4 - 10 di am nodi phenyl sul phone, p-xylyl enedi am ne, |
, 4-di aninacycl ohexane 4 4" 10 di amino—dieyetehexytret hane,

NN - di net hyl - hexamet hyI enedi ani ne, N-(2,2,6, 6-
tetramet hyl pi peri di n-4-y| ) - hexanet hyl enedl am ne, N, N -dicycl ohexyl - pent a- ‘

net hyl enedi am ne, -

N, N -bis-(2, 2,6, 6-tetrarret hyl pi peri din-4- yl) - hexaret hyl ene- di anine or _

N, N - di met hyl - ppsphenyl enedi am ne.. The reacti,s8,88% the dicarboxylic.15 13
acids - or derivartves thereor- wih the dramnes- is.carried. out in:an

appr oxi mat»e\ A5 nolar ratio of 1: Zl/by:y he megho ‘!3 known for the preparatl on

of pol yam des. As | ong as t he gpoR¢Hesijded t hus)ed :ﬂednﬁare not cyclicy
their end groups are predom DgpLé v cr@eafboxyl gr oupsgor
carbal koxy groups. Exanples of polyaN d¢s of _ g'yi) in which tre
di carboxylic acid radical A 20 RcHgogtains a p 3): f£kyl pi peridi ne radi cal,
are the foll ow ng corrpounds 20 [err]
1,568,839 . CHy R Nk Sub- gr oup 3
5 Pol yesters of the fornul Pr—kta n gCHK y'gvé‘ﬁ Rﬁ denotes a
direct bond, al kyl ene or —pche ubsXi t ut subls-t«thbtrcled or
hydr oxydi al kyI benzyl - substitut Kyl-eng N \ 3}5‘? , aryXsie with
6-12 C atons, cycloal kyl ene 4 &,12 C atons or a ragj of the fornul ae
I X to XVIl and B 10 . represents one of the radicalS of the fornul ae
XVIT1T to XXX 10 CHy
’ fs CHy 75 _
—CH~CHy—N, . N—CHp—CH— o
. . XXIII
¥ XXIV
XXv
5 5
RCHy CHyR
—‘CH"Cﬂz"'("’CHZ CH—
L S
cHy cH, . XXVI
'RCHy CHyR
~CH—CHy— ~N=CHp=CH= .~
bs RS XXV
= S RCHz-CH3 . .
R CHs _ '
HpB gs  CHplcHRS
N-cyzcno-{cuz),-n - XXVl

“CHR cu,-cmkﬂ-



13 1,568,839 [err] 14

1, 568, 839 14 [err] in which R, R X'

[err}+Z, ferr] and B | Fndi j =G '

hydr ogen, mnethyl or phenyl, [err] represents al kyl ene or al kenylene with

-8 C5 atons, p-xylylene or a group of the fornmula [err] [err]
presents one of the groups [err] 10 [err] [err] is+alkylene with

§&12 C atons, arylene with 6-12 C atons, . 4, 4' -di cycl ohexyl enenet hane or a
dgcal -phenylene [err]- phenyd6&RI- in WhICh Z4 has the neanilfg i ndi cated

in sub-group 1, Z/ denotes al kylene or alkenylene wth 4-8 C atons or

p-xyl yl ene and B {#adztiesane v pm— né’as B in sub-group 44 *

15 These polyesteﬂh ar e gprepared by a cofensation reaction of

cust omary di car boxyl #g ds or of ¢ hoxyl i.c” aci ds cont ai ni ng :
pol yal kyl pi.peri di ne, as are J| nger la-h, with diols of the
formula HO-B-OH i ® CHorr ey $%ne of KEKEXformulae XVII1-XXX.
20 Di ol s ofRQ"heLt of ¥l a [- 04" are described in DI-OS

ol's of the formla FE)XX—CH are described in DT-0S

2,402, 636, 20 di
2,338,076, diols of the for
and 2,349,962, diols of th
2,353,538, diols of

ul-a_HO XXI- OH -are described in DT-OS 2,258, 752
CHRE XXII-CH are described in DT- 08

25 ' XXX

in which R, R’, X", R3, Z, Z2 and B’ have the meanings indicated in sub-group 1, R®

is hydrogen, methyl or phenyl Z° represents alkylene or alkenylene with 4-38C 5
] atoms, p-xylylene or a group of the formula - :
R® S R®
l . L I ! A .
—CH,—CH—O0—CO—NH—2Z"—NH—CO—0—CH—CH,— . : 5
or " ) | '
RS . R® L . ' “
| T o :
_ —CH -—CH—O—Z’ —O—CH—-CH,
Z® represents one -of the groups —CH, CH —, —OCH CH(R ), :
10 . (R’)—CH —CH(R%)—, —CH,CH —NiR’) CH CH(R“)— or 10
H,),—N(R®)—CH,CH(R®)—, Z! is afkylene with 2—13 C atoms, arylene |

with 6—15 C atoms, 4,4'-dicyclohexylenemethane or a radical: -phenylene-Z*-
phenylene- in which Z* has the meéaning indicated in sub-group 1, Z7" denotes
alkylene or alkenylene with 4—8 C atoms or p-xylylene and B" has the same
15 meaning as B in sub-group 1. 15
These polyesters are prepared by a. polycondensatlon reaction of customary
dicarboxylic acids or of dicarboxylic acids containing polyalkylpiperidine, such as
are listed under la-h, with diols of the formula HO—B—OH in which B
.+ corresponds to one of the formulae XVIII—XXX.
20 Diols of the formula HO—XIX—OH: are described in DT—OS 2,402, 636, 20
diols of the formula HO—XX—OH are described in DT—OS 2,338,076, diols of
the formula HO—XXI—OH are described in DT—OS 2,258, 752 and 2 349,962,
diols of the formula HO—XXII—OH are described in DT—O0S 2,353, 538 diols of
_ the formula HO—XXIII—OH are described in DT—OS 2,425, 984 and diols of the
25 formula HO—XXIV—OH are described in DT—OS 2, 227 689. 25
. The diols of the formula HO—XVII[—OH can be prepared by hydroxy- .
alkylating the corresponding 4-hydroxypiperidines with ethylene oxide, propylene
oxide or styrene oxide. Diols of the formula HO—XXV-—OH can be prepared by _
- transesterifying 4-hydroxy-4-alkoxycarbonyl-polyalkylpiperidines with diols of the o
30 formula HO—B"—OH. The diols of the formula HO—XXVI-—-OH, " 30 "
HO—XXVII—OH, HO—XXVIII—OH and HO—XXIX—OH can be prepared by
N-hydroxyalkylatnon of the corresponding NH compounds by means of the

epoxides .
0. f |
N
- R'—-CH——CH
.35 The diols of the formula HO—XXX—OH in whlch Z¢%is—CH,CH,—, can be 35

obtained by reducing the corresponding compounds in which Z° %s —CH COO-



the formula HO- XXI || -CH are described in DT-0S 2,425,984 and diols of the

25 formula HO XXIV-COH are described in DT-0S 2,227, 689.
25 The diols of the formilatHo XMt —OHd-can—be prcparcd By—hytr-oxy

al kyl ati ng the correspondi ng 4-hydroxypi peridines with ethyl ene oxide, )
propyl ene oxi de or styrene oxide. Diols of the forrrul a HOXXV—O—l can be (
prepared by transesterifying y-(/
4- hydr oxy- 4- al koxycar bonyl - pol yal kyl p| peridines wth diol s of the 30 s
formula HOB'49H. The diols _of the forlé8.89 Ho Xxuvi.

30 HO- XXVI'-OH, HO |. the Erhpdiils HO XXk X mavhidaes EisQﬁb?(ftE&i nﬁ}inmgs can be
N-hydr oxyaI‘Kyt at i on pépated dy hodroBaReIAGInT tN-d:omsppmding:[NHbymmdsbmemhef

epoxi des 0 35 tihepodided s of the fornmula HO XXX-OH, in which [err] .
- CHCH2-; can be 35 obt ai ned by r educi ng the correspondi ng corrpounds .
in which ferr] is [err] _ é _

1, 568, 839 RS—C yI The compounds

HO XXX-OH in’ whj ch [err s eother 1S RbRRR 5

hydr oxyal kyl at i'on of . LR R ms@gﬁﬁp" acl s sudbA0SA lcr{? lcc.%r,

epoxi des [err] 5 phenylmal m daldnies t eusuycisit, C asoplte icJ Geraptithiic ape

al i phatic, aromatic lgpmhydt;:tere;ﬁth@ﬁshg@ In Mf rfqgg eliﬁﬁla@f: % th if efteTas |

for exanpl e, ‘syeci ni ermiagpesvative L%l Qg ﬁ N £ 10

octyl succi nic, - i sophybala °“J X laﬁré\fse&"ﬁiéa‘bﬁﬁ TN Heﬁleseﬁt aed. In

pl ace of the free caﬂybax}shclc aicpdﬁ-preh-laﬁers @alyama efesuem oy mblyrethanewstsrs. above
all the lower al kyl PRolyestess W**Rbr*@b‘f the stipctyy, Hﬁ, Fto X¥IX are P°1Yamm9tﬁgffs%ois of
15

the formula XX XX &ﬁya pleilélné/“ffgffﬁaéé Vlile lygég % ]iﬁ%ﬂéﬁﬂrﬁBa’e foll

formulae, and mixed types thereof.

' CH3
NCH, cuzoc {CHZJ,O COCHZ CHZD OC{CHz)wC} OCH3
~CHy -

H CHy

CHy
- i ] ' “ 9§
 NCHyCHy0C (CHyligCO NCHzCHyOCICH)ipC —0CH,
n .

CHy
CHy

CHy <

- .CCOCHZ CHN ocH,

L]



urea, am de or urethane group, are used, the resulting polyesters represent
m xed types, such as poly-urea-esters, poly-am de-esters or

pol y- ur ethane—esters—~Poelyesters—whi-ch—have—the—struettresXoM—toXx-X are
pol yam ne-esters. Exanples of polyesters in which the diol radical B

ontains a 15 pol yal kyl pi peri dine radical are the polyesters
resented by the following 15 fornulae, and m xed types-thereof. C [err]
68, 839 - 16 [err] 17 :
68_. 839 _ . 1.568,83_9 17 ferr] 18 16
" 568, 839 “cHy S o 18 [err] ., 19
1, 568, 839 c”""-.n- e CHy- 109 w7
H—10 NCHZCHzoc—CH—COCHZ CHN, 0CyHs -
CHy - cHy o i
el
| Rl
H—o0 NCHzcnzoc—ti'—-—comzl:H,N ) 1-0C;Hs
e
L _ ~n
o o ]
R 0 -
H ocuzcnz—u—cﬂzcuzo C—C — C—10C,Hs S

N | | ;
‘-‘”3 c "”3 (cu,),c’@c{cﬂ,), o

Hy ) .
QCHZCIQOC . COCHZCHZD |

CH_,.

CHy

0 0
- i 1]
H-1- OCHsCHoN OCICH,JgCO

0 2H5 O
1l
H oc—tl:.—-co -
CaHs
cHy -
Y\ 88 % e g
H . y—0CICHp)4CO MCH2¢H20C-®—C--OCH3
: CHy '
CHy dn




[err] 20 1, 568, 839

20 [err] Sub group45 Polyamdes of theforrrula I in Wmch X and
X are N . ef-6 N - RE—Sae—

and B denotes one of the radi cal s XXXI to XXXIX [err] 21

1, 568, 839 21 RCH2 CH2R [err]

in which R R, Z and Z2 have the .neaning indicated in sub-group 1 and B", ‘' /
[err] and [err] have-t he*meani ng indicated in sub-group 3, [err] denotes an

al kyl ene radicalizwith 1-6 C atons .or phenyl enss8,a3%d X' denotes .oxygen or NH.17
These pol yanm des are prepar ed by ~a-pol ycondensat.i on.. regctlon .of- custorrary

10 di car'box.yl i c acids[ sucht wer € nmenti-oned ugger

di carboxylic acids 1oa£_(‘))nt L\ ng’ polyal kyl p?perl dirn
under la-h, or of theHamodg- facmmcmnzwcv@snx
theforrrul*a[err] -

e I|sted

| CHy ’ . CHy
eHy . CH
_ _ CHy
o T “ o ol
H-}-ocHsCHoN OCNHICH,JgNHCO WCH,CHy0C (CHylgC+OCH,
’ C
aﬁ %' ' n

CHy

aﬁ ' 0 Qﬂ%
NG&Q&OC‘C--C ~0CoHs

cHy cz”s
CHy
ch,
5 M 5;ﬂ;"_
NH-C—-C—NH NCHZCHzoctcuzl, ocn_,
cu3
CHy
_ ' 99
-. _ H“ OCH,CHaN NH~C (CHy)y C—NH~ MCHZCHzoc{cHz), —~0C;H,
" _ CH.?
o L N '
- H--OCH)CHN ) N _ Ncuzcuzocfcnziac OCH,
| . chy
CHy



22 1, 568, 839
22 in which B corresponds to one of the fornulae XXXI to XXXI X. D am nes of
t he for
pi peri di none- 4-cyanohydri ns described in Japanese Pat ent 640, 258, by
eductive amnation: 5 Di ami nes of the formula YNH XXXI | - NHY - ‘can
2\ prepared by a 5 Knoevenagel condensati'on “of the
Y espondi ng 4- oxo-piperidines with malodinitrile ant subsequent
8ogenatl on. Diam nes of the;fqraayl a HZN- YNH XXXI || - NHY- NHZg can be .
by —a—tTarms= T ' , y - - pOl y- 10

aI kyI pi per| i nes wigh diols of the f-or netya HOB" O—| -

10 Di am nes|of th mulge YNH- XXX V— C’énd INH- “NHY can be . prepared
by cyanoetfylgzii W@p,pﬁ,@n FAS S AVITe o] o] s..and subsequent
hydr ogenati ¢n o eact | on; pr oduc ﬁé l,-‘ﬁf umds J'JQNH- XXXVI - NMY i n
which Z is ferr¥y~can be preparedlnth QIlj - sane|way. D am nes of the
formul a YNH XXXVI I'-#81y can be prepared ¥y a 14 condensation reaction

of 4-oxo-piperidi ne%ﬂwth dinitril]es of the formul a [err] and hydrogenation
of the bis-dzomapi §es. By anines {1 hghe for Ml YNH- XXXVI 11 -NHY: can be
- cord espgnfing 'primary anines and
' ofnmwzmi@tgwc opModuct s.
- NHY_ can pe prepared by
'ﬂ 3mal onat es},or mal onic acid anides and
itriles. .1n the case of the diam ne
al

subsequent OCHpCHzNy dr
20 Di am nes |[of t%&
cyanoet hyl at}i on tehy
subsequent hydrogenation of the-di
synt heses nt i gpedcﬁzn which the. fi
adinitrile

H .OCHchZ_N

step i s€he 25 hydr ogenati on of
- 81y fornmed. 25

H-10

-CaHs

NCHaCH,0(: -.— (¥ OCHch'IzN

CoHs

ocHy



Secondary diamnes in which Y is not hydrogen can be obtained either by

adding a surtable NDNOOX0 conpound durlng the hydrogenatlon or by

convertimnt ' — 2 ; 9 ret-hod
N—substrtutron. The conpounds of the fornula [ in mhrch Xis NY and X is

NH or NY, A has 30 t he sane neanrng as in sub-group 4, B has the sane
nmeaning as in sub-group’ 2 and 30 Yis a polyalkylplperldlne radi cal of the :ﬂ
formula XL, [err] in*whiéh R and [erf] .have.the sane meaning-as in . -
sub-group 1, arelg specral category of polyqqugg 35 SO These R 19—
pol yam des are T T - 5T 3T -

di carboxyld c\acids with di a nea f‘-'”.t he,,f or rrulta;, ] R [err] 40 wher ei n.
B has the neani ng indicated|above™~b nlnqs of qf@peocan @ pr epar ed
from the corresponding 4-4 yagr@mrr di @s.clnw” dro Jt);u; gc,gr esence
of diam nes of the fornula ferr] {n the prese ceo cus :
hydrogenation catal ysts.  Exqanpl J folyanidesr%ﬂ%ﬁb sub-gro 4 are the
fol l ow ng fornulae: 23 - 3 1. 568, 839
23 [err] 24 : o CHy o1, 568, 839,, CHy :
24 . | : _.‘CZH | CIfl CoHs
- H OCHZC_Hle NCHZCHZOC(CH2)4C -0CH;
CH
_ Cz”s CHy 2 'S n
CHJ : 3
cu,_ CHy 0 |
HT0 N—CHz=CH=CH-CHp~N_~ - )»—0C-ICHply~C 1 OCH;

C”j . CHy

. H+-o- cn~cuz-n-—cnz CH-0 -c—.— —}ocn, S

' oo CH
3 CH3

H{- OCHzCHy —— Y- crfzcuzo~c—c}oczu5
. . . . n

5 CHyCO-N
5
: CHy CH. '
| _ e
H 0- ?H-CH;N CHz CHz N CHI?H‘OC b ( CH2)4—C 0CH3
. CHy - ' :
. ] 3 c H3 . . 1 CHJCHJ n
- . CH3 - CH3 _

. Q”s : g
N—CH;CH—O—C—CH;CHZ—C 0CHs
n




[err] [err] 25 1, 568, 839
25 [err] Sub group 5 5 PoI yurethanes of the forrrula la in which X
: ' S¢ and B
has t he sane neanlng as in sub group 3. These polyurethanes can be prepared
by a pol yaddition reaction of a diisocyanate OCN-A'-NCO with a diol [err]
N0 -an approxi mate nolar [err] 10 Sub- group 5a Pol yureas of the formula
i_, in which X and X are NY, A has the sane 10 neani ng as.in sub-group
) 3 either has the meaning of 68839 ub-groups 2 and 4 or the @oup
-B- X' --denotes one of the follow ng formnul aeixu to XLIII. [err]

1, 568, 839 H—t— 0 —CH—CHy = _ [err] in which R«R3 and Z2
“have the nmeani ngg i ndifgat g” ¥ et —cfu f5as t he neani ng i ndicat ed
in sub-group 2, [terr]gfenot g’ [ef'FJ] and at least one of the
radicals B or Y cont a eu,a PO! yaI kyl pi peri dine 5 radi cal . d

5 _ .

Ncﬂzcnz-o _

=°

—N— cn,—cn-o-c c} 0CH
a

o]

.C”zcsﬂs -

Sub-group 4 ' :
- Polyamides of the formula I in which X and X' are NY and preferably NH, A 5
;1& )t(tig( same meaning as in subogronp 3 and B-denotes one of the radicals XXXI to '
' CHp— | = CHy=CH—CHp—
R . X '
_ | | XXXIT
CH TN\ s N
RCHy | ~ CHR - RCHy l CHyR
Rl o . R
- c00 — 8——o0¢ *
R . '
oy AT TN AT - XXX :
RCHy | CHR ReHp | CHRR -
R ) ) Rl '
oy R
| g8 -
' _ : 10
10 : —rcﬂ,'),-O-tl:a—cHz —N Z = - XXXIV B
RS pc '

RCHp CHy



These pol yureas can be prepared by a polyaddition reaction of -a
diisocyanate OCN-A'-NCO with a diamne of the fornmula YNH B-NHY or H XLI-H

to HXLIIlI-Hin an approxinate nolar ratie—ef—3+—4+—Fhe—4- ani nopi peri di nes
H XLl -H are described in DI-0S 2,040, 975. The 1 am nes H XLII-H can be
prepared by hydrogenation of the correspondi ng 4- 10 cyano- or

4- cyano- et hoxy- pi peri di nes. The bis-piperidines HXLIII-H in which Z2 is
an al kyl ene or xylylene radical, can be prepared by a Wttig reaction of 21
4- oxopi peridipes with al kyl ene di phosphonais6&838r xyl yl ene di phosphorates—

and subsequenf nydrogenation of the 15 - - resulting = . C e
bi s-dehycdr opj-peridines.. If [err] regwpsent® acﬁ?r oup - NY-CO Ny-, .15
-NY-CO-CO-NY or [err] the. bis-pfffeijdifes a)ye-de<etived in DT-0S

2,040, 975. The conpound Kbl Ladd—a N
descri beds i n DT-CS 2, 04 f’gsiéql:hhce#go -
derivatives can be obtained ffomrawgsy
al kyl ati on.. The conpounds H XLII1-H, | A whi ch
20 can be prepared fromthe corregspd
with an al kyl ene di halide and the
conpounds can be obtai ned analag
Pol y- ur et hane-ureas -of the fornu a in which). enot es NY andX¥XVHenot es
25 oxygen, Y has the sane neaning asl ¥28ubf§tnyp 2 and A has the sane
meani ng as in sub-groups 5 and 5a ant®B i s an al k§/I ene radical wth 2-6 C
atons, orin which -X-B-X - is one of the groups of the fornmulae XLIV to IL.
CH3 R [err] : _CHZ—CH Z 'H—CHZ—_

R

' Z2 N-@pre?'eﬁf'zm , are al so
pondi yRs or N al kyl_ .. '
'@Eacyl ation .ZOB(XXV or -

is -0-al kyl ene-0-,

i.ng 4- tp/dt@x i peridines by reaction
i enyl ene and xylyl ene

N —I25=gLOoND Sh-25- -

~RCHp l CHzﬂ 'RCHZ 'CHzR
R! R!

XXXvil

—{CH'z)’—"l-ICI'lz)_g—-- B

- oty Act XXXVIII

X

5 - - —(CHly —C=(CHaly— _
co : XXXIX
,'(ﬂ : '
R

CHyN A CH
RCH CHyR
21, Cty

in which R, R’, Z and Z? have the meaning indicated in sub-group | and B, R®and
Z° have the meaning indicated in sub-group 3, Z® denotes an alkylene radical with
1—6 C atoms or phenylene and X" denotes oxygen or NH. . -
' These polyamides are prepared by a polycondensation reaction of customary
10 - dicarboxylic acids, such as were mentioned qnder 3), or of dicarboxylic agxds 10
containing polyalkylpiperidine, such as were listed under la-h, or of the amide-

forming derivatives thereof with diamines of the formu_la

 Y—NH—B—NH—Y



27 1, 568, 839
2 [err] wherein g denotes nought or 2, Z, RR R and [err] have the sane
meani ng as i n sub- - i i
sub-group 3 and in which at |l east one of 5 the radicals Y or B contains a
pol yal kyl pi peridine radical. Polynmers of this type are prepared by reacting
andi i socyanate - OCN-A'-NCO wi th an ami no-al cohol YNHB-OH or HXLI V-H to
1L-Hin an a pproximate nolar ratio of 1:1. 10 ' +Wen g = 0, the
pounds H- XLIV-H can be Pr eR&y &6 by reducti-on of 10 t hs

83 _ . . .
0L4-espondi-ng OM-ep-peri-ahre—rhen—g—=72; e - descri bed in
DT-S 2, 4R %nRB® cobhtepondd 10melof el Tbsmubde XK HoOEXXINe prepared by hysefogenation
of the cor Miapioesdif g f Y +-XXXIoNHY canofor pamplt, beeepaidde conpounds
H XLV | |f;§m Uigaopmgﬂ#mnw- pyanoludiins; dsesaibschinppangse Batent 640,238,393 538,
15 ;The dMTHEEANGOUSHR Btk YAHCOPORT RERPE de Dpregbialr BY%al Kyl gti on”of the
COI'r espaibev@age! | Eaidyns@inN &, thehidofrbspordingOr4iexo-pigeriginépawith t he conpounds
H- XLVI | -milodinitride andsubsaquénohydedek i%?roug and then the R3NHZ group are

b .

“i nt r oduced Jigpiges; E the pirempla o He H-NHY=NHyican, be 5
g ei?wg%&‘&ma%ém??gﬁé RN L R )

ol

ials Of t _ are reppoduced in
“the 20 f olDiawihesgpfftiny forthdles YNHS-XXXIVI-NHY 36 YNH—XXXV—NHY
1. 568. 839n be prepared by cyanoethylation of the corresponding dihydroxy cormgpounds
" ' ~and subsequent hydrogenation of the reaction product and the compounds
YNH—XXXVI—NHY in which Z is —OCH,CH,CH,—, can be prepared in the
15 same way. Diamines of the formula YNH—XXXVII—NHY can be prepared by a 15
condensation reaction of 4-oxo-piperidines with dinitriles: of the formula
NC—CH,—Z"—CH,—CN and hydrogenation of the bis-azomethines.
Diamines of -the formula YNH—XXXVIII—.NHY can be prepared by
_ - cyanoethylation of the corresponding primary amines and subsequent
20 hydrogenation of the reaction products. ' o 20
Diamines of the formula YNH--XXXIX—NHY can be prepared by
cyanoethylation of the corresponding malonates or malonic acid amides and
subsequent hydrogenation of the dinitriles. C .
: In the case of the diamine syntheses mentioned in which the final step is the SR
25 hydrogenation of a dinitrile, the primary diamines (Y = H) are usually formed. 25 4
: Secondary diamines in which Y is not hydroien can be obtained either by adding a
- suitable monooxo compound during thie hydrogenation or by converting the
primary into a secondary diamine by customary methods of N-substitution. B
: . The compounds of the formula I in which X is NY and X'’ is NH or NY, A has . «
30 - the same meaning as in sub-group 4, B has the same meaning as in sub-group 2 and 30
' Y is a polyalkylpiperidine radical of the formula XL, _

XL

in which R and R’ have the same meaning as in sub-group 1, are a special category

of polyamides. o o ' ) _
35 'These polyamides are prepared by a polycondensation reaction of customary 35

dicarboxylic acids with diamines of the formula

cHy R
RCHZ
R—N NH-B-NH2

™

or

40 wherein B has the meaning indicated above. . . . . = . .. _ 40
" Diamines of this type can be. prepared from.the corresponding 4-
oxopiperidines by hydrogenation in the presence of diamines of the formula

H,N—B—NH, and in the presence of customary hydrogenation catalysts.

Examples of polyamides of the sub-group 4 are the following formulae:



[err] 29 1, 568, 839

29 [err] Sub-group 6 5 Pol yesters of the formula Il in which X is
oxygen apg—*-p-60———————————5-ropresents-one of the radicals of the
formulae L to LIX [err] 30 1, 568, 839 -

30 [err] 31 1.568. 839 )
31 in whichm X', Z, . R R and [err] have the same neaning as in sub-group. 39/
| and [err] has t he same meani ng-as in sub-group 3. Polyesters of this type.

are obt ai ned. by,f pol ycondensati on react|onlq$8ggdroxycarboxyl|c acids of 13
the forml a HOBeooH—or—towmer—atkytr——esters— 5 5 Thereor . Exanpl €s

t hereof aré & 1-carboxyalia% 4- hydro ponaEkyI pi perg di negjwhi ch can be

prepared by carboxyal kyl at 0 hyel, Mool a ki 0! Wi, pedt deky
1- Fydroxyalkyl pol yal kyl - pi deri 24~ acefic acidg ich can he prepared
from '

0o 0
i nl
HCHZNHC!Cﬂzl‘C}OCH_,
n

CH—N
agl CH3

5 - ' {HNCHZ HCHZNHCfCHzlaC 0CH3 . . '
5 .
S ’ CHJ . . o
- . CH3 _ . - : .
H{ NH{CHy)3- 0
{ Q CHyCHy - o-co—m@tvu—co-o-cuzcnfb,m c—c—c on

E ft‘i{,'{,c 1. G[é”jl: .
OH

CHy ?' R
N—CHyCHy=0~(CHy )5~ NH— C — (CHp )y~ C —T OH



t he correspondi ng NH conpounds, described in DT-0OS 2,337,865, by a reaction
10 with ethyl ene oxide, propylene oxide or styrene oxide.

~to c) Hydroxycarboxylic acids—of-the formia HLll-O4d-and the-alkyl—esters
t her eof which can be prepared by a stepw se carboxyal kyl.ati on and hydr oxy-
al kyl ati on of the corresponding NH conpounds. d)

fxHydr oxy- pol yal kyl pi peri di ne-4-carboxylic acids and esters thereof, such

(5

4s) are 15 described in G?pg%n Patents 91, 121 and 90, 245

kY| esters of

Whi ch can be obt ai ned bé E;@aCtl ng 4- hy@r oxyet hyI pi per| d| nes w th -
chl oroacet at gs, acryl atf ?om) ates. f) dr oxycar boxyHc aci ds
of the for miHAN-#ls\e-Brét,- he teW&HM-MNZGMQ can be obtai ned
by reacting tthe corres ng NH co pgls as de I bed under 20 e) Q)

Hydr oxycar boxylic acids o the forrul &H LV -

an be obtained by teacting
the correspondi ng NH conpounds wth cycli

| lic acid anhydri des and
ad?gy

their esters are forned fromthe NH conpoun carboxyric 25 - acid
di al kyl esters. .25 h)
Hydr oxycar bgxyl i c ac) 6f t he '8 Ia H- LVl lg-OH gAd esters thereof can be
obtai ned f oMt SfiefeRvreg: 4K hy Oowyls-pw-pemw by reaction with
chl or oacet at'es or acry LES Or W but yrol act one..”t) Hydroxycarboxylic
~acids HLVII1-0OH and KLVl I1a)-Of* such as can be 30 prepared by
reacting th§ correspondi ng hydroxy conpounq§ mnth ~of .a cyclic 30
di car boxy| #-¢Hmeairg— Hde _lg), %BL "1?. ds H LI X-OH, such as
can be prepared bylstepw se carbo ya atlo aIkyIation of the
~correspondi ng pr{ am nes. anp] es of pel yester of_the_fornula Il are:
[err] CHy— CHy CHy— s .
' CHy | cHy - : ¢ .
| 5 3 %4 cHy | \
H-WH-CHy— e NS s 2 |
2 H=CHy~NH~ C-(CHplg ~C —~0H |
' ' n _ -
CHy CHy CHy—  ACHs
CHy | ey oy | ey
0 0
HTHN=(CHply ~N~(Chy)y ML~ (L‘H2)4—¢! on
c”? : n
CHy-
S
CHy
R K 5
o CHy " _
I 0 0 CHJ 0 0
H N—(cu,lsNHC{CH,).CNMCH,),—— N-ctcuzh } oH _ -
CH _
¥ s TSN o -
CoHs .  GHs H



1, 568, 839 32 [err] Sub-group 7 5
Pol yam des of the formula Il in which Xis NH and - X-D-co- represents 5
have the sane neaning as in sub-group | and Z9 has the sane 10 neani ng as
I n sub-group 5a. Polyam des of this type are obtained by a pol ycondensati on
reaction of am nocarboxylic acids of the fornmula H2N-D---COOH or
esters.thereof. Am necarboxylic acids of the formula H LX-OH and esters

t hereof can be. 1% . obtai ned by a condengedgn reaction of cyanoacet ategs
with the corresponding 4- -15 oxoplperidi-nes and subsequent hydrogenatron
of the reattien products. Conpounds of the foormla H-LX:I'-Oﬂ and? dst er s

thereof, in which [err] is -CH2CH2-, ca N_m%@i—n-ed—'—hr}ck:ﬂziag' OH

car boxyal kyl ati on of the polyal kyl - piperidi nyl ene- 4- toomtribes:
described ¥n DT-0S 2,352,379 and subseq m);mﬁ hydr oggnati on of the
i nternmedi ate product. The correspondi ngcasHR 3Hi 1€H3 ich [err]
can be obtained from 4- hydr oxy- ,po%};\ yl pzp%ric%

. I 'sn%s b)f §tepv_vi se
cyanoet hyl at'i on, carboxyal kyl-ati on and. h Po” genati-on. 33 .

1, 568, 839 : 0 0
H%N - cuzcnzuﬂc'lcnz), ¢ oH
C . . - n

. 9 o o
CH; CHy ' n o N | g
N H-}——N—(CH, JgNHCICH,) , CNH{CHy Js— N—C(CH)  C—1- OH
CHy | CHy o e
| N L O
. _ CHy | CHj
_ - N H B H S
o ' T B "g.g_' " o .o N
. L L - -lcu,;smc-cny{cuz)c—-N—ngng]-oﬂ
. CHy CHy CHN cHy
CH: CH,
| | s | e o | oo
s " Sub-group ‘5 S _ o e
- Polyurethanes of the formula Ia in which X and X’ are oxygen, A’ has the same 5

meaning as Z7 in sub-group 3 and B has the same meaning as in sub-group 3.
.. These polyurethanes can be prepared by a polyaddition reaction of a
gélégcg?l}?{e OCN—A'—NCO with a diol HO—B—OH in an approximate molar -

10 Sub-group 5a ' o '
‘Polyureas of the formula Ia in which X and X' are NY, A’ has th 10
meaning as in sub-group 5, B either has the meaning of B in sul;-grou;ss 2 a:ds T?)‘:"
the group —X—B—X'— denotes one of the following formulae XLI to XLIII.

cHy- R
RCHp ?3
- N— XLI
RCH, cHy
: ' CHy R
¢ 15 ' RCH, ’ _ ,
' —N Z9-NH~ . ' 15

XLIT
REH, cHy




Compounds of the fornmula HLXII-OH are described in Bull. Soc. Chem France
1967 814 Preferably the |ower alkyl esters of these am nocar boxyl I C

= S C e f( t he
foIIovvr ng forrrul ae [err] Sub- group 8 PoneryI esters of the forrrula 1]

which R and [err] independently of one 10 anot her denote nethyl,
%h | or phenyl and E represents one of the radicals of the 10 fornulae
to XXX, Iisted under 3). poI ysinI esters ar e prep ed by a
pol-yeerden S : . A R2 [err]
with diols of the forrrul a AE—O—l vx/rwgel n G can denote chI ori ne, methoxy,
15 et hoxy or phengyy, CHaR - <

15 Exanpl es of such dlfun ti 9}
di phenyl - di chl or osi | ane"Mnethyl - 7yl - di chl orosi | &

met hyl - et hyl - di chl or osig} . di met hyl “efl28t hoxysi | ane and = .
di phenyl - di met hoxysi | ane. $en drchlg?osrlanes are enployed t he

pol ycondgngady RIrY £a%e hai thegmgﬁmgs indieht€d ﬁrsﬁph%uﬁﬁgﬁd g‘fjrasqu@ in the presence
of or ganmearfrgsindicatel ifriGlb -SROUPEY Z0dénote X OH)CH thesg-are triethyl am ne,

tributyl gg#l‘ﬁ'eﬂm aplepst png of th?ﬁedleqiﬁnglfdﬁp@tms 3 miyailltyirplmoﬂlycrerr c pol ysilyl
estérs a I or G groups.
b ooport A BARLY AL LR  PERNER ERRRlE L D0y

f or mul aeto WHXLIII—H in an approximate molaiHati$ ef I:
The 4-aminopiperidines H—XLI—H are descnbe in DT—OS 2 ,040, 975 The
10 amines H—XLII—H can be prepared by hydrogenation of the correspondmg 4- 10
cyano- or 4-cyano-ethoxy-piperidines.
The bis-piperidines H—XLIII—H, in which Z2 is an alkylene or xylylene
radical, can be prepared by a Wittig reaction of 4-oxopiperidines with alkylene
: dlphosphonates or xylylene diphosphonates-and subsequent hydrogenation of the : :
15 resulting bis-dehydropiperidines. If Z2? represents a group —NY—CO—NY—, 15 4
. —NY—CO—CO—NY or —NY—CO—Z>—CO—NY, the bis-piperidines are '
described in DT—OS 2,040,975. The compounds H—XLIII—H in which Z?
represents —NH—, are also described in DT—OS 2 ,040,975. The correspondmg _
‘ N-acl{l or N-alkﬁ'l derivatives can be obtained from these compounds by acylation
20 or alkylation. The compounds H—XLIII—H, in which Z2 is —O—alkylene—QO—,
can be prepared from the corresponding 4-hydroxypiperidmes by reaction with an
alkylene dihalide and the corresponding alkenylene and xylylene compounds can
be obtained analogously. _

s are: dinet hﬁg_d' chl orosi | ane,

8

Sub-group 56 '
25 Poly-urethane-ureas .of the formula Ia in wl'uch X denotes NY and X’ denotes 25
. oxygen, Y has the same meaning as in sub-group 2 and A’ has the same meaning as -
in sub-groups 5 and 5a and B is an alkylene radical with 2—6 C atoms, orin which
—X—B—X'—is one of the groups of the formulae XLIV to IL.

XLIV

XLV

XLVI1

@ N
CHyR
RCHZIIIQI .2



34 1, 568, 839
34 [err] 5 Sub-group 9 Polyethers of the general formula IV, in which Ais
a divalent radical of the formilae XMII1 to XXX and F is al kylene wi th
2-12 C atoms, al kenylene with 4-8 C atoms, xyl'ylene, hexahydroxylyiene or
one of the radicals 10

10 [err] in which Z1 represents alkylene with 2-6 C atons, [err] 15-

cycl ohexyl ene, ?enykenefor [err] Polyetherﬁfgggﬁpls type can be

oactino ol o of o £ NA Ll

manuf act ur ed by +eaethg—et-or5—et+—t1e |ui‘||ulac HO= Ot HEXXKOH"
with dihalides of the fornula Hal - F- Hal U|15Mn%m Hal can be chl orine,
bronlne.oﬁ'roﬂlne) o ptionally with the addi 20 bases.

20 A second nethod of nanufacture.is thgsg thM—G@ -theosaid diols with
epi chl orohydrin with the addition.of alkali, é$egC|dyI oduver s in
an approxivrate nolar ratio of 1 :1. A third net 20f manufacture is the

reacti on of polyalkylplperldlne- 25 . _containlﬁg di gl ycidyl ethers of the
formula . RCH R- 35
1, 568, 839 2 @3{”20—- |
0 [err] v =N ‘O XLVHI
. 0 CaHs
. ) RCHz CHy . .
rew, S8R . -
25— o—TcH0—
. RCHp cHy 0 . :

wherein q denotes nought or 2, Z, R, R’ and R? have the same meaning as in sub-
. § . group | and R® has the same meaning as in sub-group 3 and in which at least one of 5
the radicals Y or' B contains a polyalkylpiperidine radical.
g Polymers of this type are prelpared by reacting a diisocyanate
N " OCN—A'—NCO with an amino-alcohol YNH—B-—OH or H—XLIV—H to
H—IL—H in an agproxlmate molar ratio of 1:1.. '
10 When q = 0, the compounds H—XLIV—H can be _prepared by reduction of 10
the correspondmg 4-oxop1pendmes When q = 2, the compounds are described in
- DT—OS 2,402,636. The amino-alcohols H—XLV—H can be prepared by
hydrogenation of the corres onding cyanohydrins of 4-oxo cYlpendmes
The compounds H—XLVIII—H and H—IL—H are described in DT—OS :
15 2353538 15
The ammo-alcohols H—XLVI—-—H can be prepared by hydroxyalkylation of
the corresponding primary amines, whilst, in order to Erepare the compounds
H—XLVII—H, first the hydroxyalkyl group and then t RINH—Z group are .
introduced into the 4-position of the %pendme radical.
20 Examples of. polyadducts of the su -groups 5, 5a and Sb are reproduced in the 2

followmg formulae
l -
H OCHzCHzN OCNHfCHzls NHc}ocfg

. c,n, " iy
. { n,af?ocm@fmcocﬁ,cn,b—cm rmc]—ocn_,
o %7 b, ‘: o
' — s Q- 1
"zCHzN >< ncu,cn’,oé'un—-@- cn',-@-wc}“"s _
0 ' ' — . .
T ‘-‘”:c”, -

cH,
3 oy



with diols of the formula HO-F-OH The fornul ae which follow give exanpl es
of such polyethers: [err] Sub-group 10 Pol yethers of the general fornula V,
inwhichin is aradical_of the formula 10 LXLLL or X\,

10 [erf]™ in which X is oxygen or NY, Y, Rand [err] have the neaning

ndi cated for sub-group 1, [err] has the neaning indicated for sub-group 3
nd p is nought or 1.. 15 - These pol yet hers are manuf actured by

ol ynmeri sati on of nonoepoxides-of .the 15 fornula "36 -

1,368,839 - 1,568,839 : 36 _The polyneri2&tion can be
|n|t|ated by catloglc -anioni c catal ysts, for.exanple by boron fluoride

or by I|th|u Exa--les of such polyet hers can be gi veiksby t he
follow ng f nﬁ& i Q;D-='- Wf
exanpl e, eth Q’ i de, propyl--e oX

t car

65, nonoepoxi des, such as, for

, but 'yl ene oxi de, styrene oxide,
cycl ohexene oxi phenyl gl yci dy}, etheg, are al,g0 used, copolyners are
obt ai ned and bl ock -8 ARG I ooy e i aygo Sub-group 11
Pol yam nes of the for | Va, in whiq representis a divalent radical of
the 10 fornul ae XXXm—Q, | X (of 4) mhlch contains a
-pol yal kyl pi peri di ne r&ﬁ@&&h'and-F has# het¥same neani ng as in sub group 9.
These pol yani nes can be -

cHy

CH, . : :
Hscz £ CH3 g ﬁ . CHJ czﬂso
"{}""” CNH-ICH ) -NHCNH .N——-&mﬂuyk—még}aw,
HsCz % : c,n, "
ago
{}- mm N——am Mm;}_“% .
CWs
Hall N”4<:>Fﬁ+¢i!»~Mmmmm..~ N——dW‘?‘
Hy . : ' R “bpj -
. _ . _ 0 MHC —1OCH; _ o

CHy -
n{—- I3 CHa CHaNHCNM CHylg NHCNHCH, CHyCHy O N——&MMﬁkﬂm%ng
cHy” ' ' i
{] ety “"3
L]
~<[Nﬁ-cu,-cu-cn,m§m-@ —@-Nﬂg]-oc,:g
‘-‘”37(;4)"”3
C”J | C”,-
H CHy

8
@5
=

N—CNHICHZI¢ }oczﬂs ' -

cn,



manuf actured fromthe di am nes YNH XXXl - NHY to YNH XXXl X- NHY 15 by
reaction wth dihalides Hal-F-Hal or with diepoxides or with 15
epi chl orekydiii—Those—polyamnes of the formila IVa in which - NY- A NY-
represents a radical of the formula LXV or LXVI -CH3 R [err] wherein R and
Z2 have the neanings given in sub-group | and Y has the meaning given in
sub-group 2 and F has the neani ng gi ven above, can be manufactured

anal ogously. Sub-group lia 25 Pol yami nes of the formula IVa, in
which A represests a radical of the formnul a 1,26’81{3err] represents a radl cadg

of the forrmul.a LXVIT to XX c§7

1,568,839 = —CHy -cu-o-comr NHCO- o-gic gﬁfo]-NHS A& 0(‘#{" Ch R
R, B and Z have t he rre f-’ gi ven ub-group }Wa:hd ] h .
meani ng gi ven for sub-grou and de X -0 -n-. Ny has t he

meani ng given for sub-gro 2, and in which F has _ sarre meani ng as B in
sub- group 2, can be nan fac ured by a pol yaddlc;,' n ctl on of the

di epoxides O [err] 10 € i di ani nes of t.he E,gr” YNH-F NHY.

10 The di epOX| des can be Jm&mu actu[_,ed by reacting t”he corrpgynds H LXV- H

”9 c4”9
H —cnzcuz o—oo—mg@ NHCO N-CH,CHZ
H{O— CH~ cH,—N-co_mf c'nz NHCO}—N-CHZ-(I.‘H— OH
CH; _ _ - ' n .CHy

CHy—IN - CH3 CHy TN\~ CHs
CHy | cHy . CHy | CHy
_ o €2Hs ci, |
r , [ )( 130~ CONH- (CH2)4—NHC0 0CyHs
L3 . H N
. n
: : CoH, e '
| CH3 25
Sub-group 6 '
5 Polyesters of the formula II in whlch X is oxygen and —X—D—CO— 5
represents one of the radicals of the formulae L to LIX.
R CH3
- CH;R.
N~(CH,)7-CO~ L
CHyR
. o CH; R
s RCH o
~0-CH—CHy—N, CHz~CO— LI

~N~=(CHy Jpi~CO—~

" , LII
XT=0




to HLXX-Hwith at least 2 nols of epichlorohydrin and 2 nols of alkali.

Exanpl es of pol yam nes of sub-group 11 and 1l a are the foll ow ng.
conpounds: [err] 38 1.568-839 :
38\[err] Sub-group 12 Pol yam nes of the formula VI1, in which G represents

v—a rladical of the formula VIIl and F has the sane rreani ng as in sub-group 9
52&; a radical of the formula [err] 10 Pol yam nes of-this type can be

anuf actured fromthe primry am nes 10 [err] by reaction with a:
N\@rhml ide Hal-F-Hal, with a di epesésgoof the formula 0 30

O [err] or a diglycrdyl ether 0' - . 0 [err]
or w th epichlorohydrin in th&9 goé'nce of al kali. Intheseforrﬂ.ﬂta’e [err]
has the same neaning as in-'sub-fgrofp 9 and Z" has thg;same neaning as in
sub-group 11 a. Copolyam negH. SHgF0UD 12 can be og)t ained by the
addi tional use of _ RCHy ’L, CHyR >

CHy

\~CHaR _
N=(CHyln—CO—

-0-CHyCHy {C L
: CHzR
CHy
CH; R
~0-CH-CHy—N_ . YZ-NRH-{CHjly=CO= " |y
RCH» cHy
. CH3 R
_ Rs RCH, . o
- 0-CH- CHp—N, 2~NR3~c0-212-co— .
: - LVI
ROH2 ey
: CHy R
ps Rz (- - LVII s
K . 1 ’ — .
5 =0-CH~CHy=N_ )=0-(CH}p—CO _
RCHy cHy
LVIII
LVilia

LIX -




39 1, 568, 839

3 piperidine-free primary am nes, such as, for exanple, butylam ne,

dodecyl a.m..nf.__a.mJ.J_ne_o.LmLc.LQ.hﬂx;LLam_n_e._ﬁub;gmup 12a Pol yani nes of the
formula VI, in which G denotes alkyl with 1-18 C atonms, 5 cycl oal kyl
with 5-12 C atons, aralkyl with 7-12 C atons or aryl or alkaryl with 6 5
to 16 C atoms and F represents a radical [err] These pol yam nes can be
manuf actured by reacting primary am nes of the forrmula.[err] with- the .

bi s- epoxi des. 14 | o ferr] Ef<596§@5495 of polyam nes of . s 31

sub-group 12 a
1,568, 839« - in which m, X", Z, R, R’ and Z*2 have the samg n[e@plpq assuﬁlb@fqygﬁ a&@R‘

Pol ycar bonat es of t hgaségan &sm?%ﬁﬁﬁy%lsﬁ P £§En¥£ﬁf_ﬁ B%l&c%n@éﬁya%ﬁ‘ r8d3tor of

represents a di val enhydr@giéagixyliRf acidséof fthd’ Fomal POOK. loveer “alkyl esters s
Pol ycar bonat es ®f ththsrepfyﬁearmz}m‘ tbeeqfalrmf actured by react| ng the diol

5 HO- XVI 1] OH to HO xka lbl Qr eri: e?%x&x %&n %ﬁepﬁépea[' ﬂe.
pol yaI kyl pi peri di ne Eﬁghx(j‘ﬁ aQﬂ 41 rb flaad N or ain,
as is shown by the to-KydoRyhlie-polyalkyl- p pe ldhmM-acetlc acids whlch can be prepared from
the correspondmg NH compounds, described in DT—OS 2,337,865, by a reaction
10 with ethylene oxide, propylene oxide or styrene oxide. . .10
c) Hydroxycarboxylic acids of the formula H—LII—OH and the alkyl esters
thereof which can be prepared by a stepwise carboxyalkylation and hydroxy-
alkylation of the corresponding NH compounds,
d) 4-Hydroxy-polyalkylpiperidine-4-carboxylic acids and esters thereof, such as are
15 described in German Patents 91,121 and 90,245. " 15
¢) Hydroxycarboxylic acids of the formula H-——LIV——OH the alky! esters of which
can be obtained by reacting 4-hydroxyethyl-plperldmes with chloroacetates,
acrylates or 4-bromobutyrates.
f) Hydroxycarboxylic acids of the formula H-—LV—OH, the alkyl esters of which
20 can be obtained by reacting the corresponding NH compounds as described under - 20

€).
g) Hydroxycarboxylic acids of the formula H—LVI—OH can be obtained by
reacting the corresponding NH compounds with cyclic dicarboxylic -acid
D anhydrides and their esters are formed: from the NH compounds-and dlcarboxyhc
H 25 acid dialkyl esters, 25
h) Hydroxycarboxylic acids of the formula H—LVII—OH and esters thereof can .
be obtained from the corresponding 4-hydroxy-piperidines by reaction with
chloroacetates or acrylates or with butyrolactone. -
= i) Hydroxycarboxyhc acids H—LVIII—OH and H—(LVIIIa)—OH, such as can be
30 prepared by reacting the corresponding hydroxy compounds with | mol of a cyclic 30
dicarboxylic acid anhydride.
k) Hydroxycarboxylic acids H—LIX—OH, such as can be prepared by stepwise
. -carboxyalkylatxon and hydroxyalkylation of the corresponding pnmary amines.

Examples of polyesters of the formula II are:

. ) CHy . .
~CH:
35 - - @ |
. H-10 N CH2CH2“C' OC2H5 35
o C He [} . .
cHy 3 ) .




10

10 [err] Copolyners of sub-group 13 can be obtained by the additional use
of piperidine-free d iols, preferably bis-phenols. Sub-group 14 Pol yureas

of the general formula VI, in which Xis -NY- and either A has 15 The
-meaning as B in sub-group 4 and Y has the neaning given in sub-group 2
Or A has the sanme neaning as B in sub-group 2 and Y has the neaning

ven in sub- group 2. Polyureas of this type can be nanufactured from

A2 nes of the formul a HNY- A- NYSefsser eaction with carbonic aci,g. esters or
phosgene or urea. The 20 pol'yal KyT pi pertafrme Tadrcat—can—$€ present in
radical A or in radical Y or indgth 20 radicals. Exanples of such ,

pol yureas are: [err] [:[err] A tRe mgnoneric pol yal kyl pi peri di e
derivatives used for #pregachnQ the-capnpquogls .of .t he sub-groups 1-14 are by
t hensel ves active as | Lght st abd -

i sers flpr "organic - materials. 5 .
Anongst the compounds, accordi.n HJ%#the i nvention, of the fornulae | to
VII, 5 those conpounds are p

_ efefred in which R denotes nethyl or,
especial ly, hydrogeﬁgi'nqsﬁt

dse polyal kyl pi peridi ne derivatives are nost
readi | y acceptabl e. se

\ne ready accdssibility of the starting
conponents and becdli SERTHgCaTight st abi | i sing action, the
following are partic , ] S

lar |y,

erred:

C;HJ' :

H{o ~CH—CHp—N —0-CHy—CHy, —CO——0C,Hs

5 Sub-grbﬁh 7 o AR . :
Polyamides of the formula IT in which X i 1d X : esen s
. a group 0‘_' the formulae LX, _ainng:hIl‘gl{alf s NH and —X—DfCOﬁ;'reprgsents °
~NH=CHy—CH—CO—. . |

L Lx

LX1

LXII

. RCH, i
R LT

10 in which m, R and R’ have th : inig as i

meaI;)inlg o lg sub-groupCSa.'e same _meamgg as in sub-group 1 and Z° has the same 10
. Polyamides of this type are obtained by a pol i :

aminocarboxylic acid$ of the formula H,N—g__cg%ﬁogf :2:::;3% e';zz‘;.tm" of .

15 obtained by a condensation reaction of cyaho_a_tqetates with the corresponding 4- 15

Compounds of the formula H—LXT ‘OH and i i
C : ] — esters thereof, in which Z° i
-'Cﬂﬁ(-:Hf—’ can be obtained _by ' carboxyalkylation of thew ;;glya%kyif
2 Eq()ierl inylene-4-acetonitriles described 'in DT—OS 2,352,379 and subsequent
wyh iggger%tlon of th(e: ﬁngﬁméglla(t): product. g‘he corresponding compounds in 20
o e 0UHCH0— 7 can 'be  obtained from 4-hydroxy-
| gg'll)g.:léz!pmerldmes by stepwise cyanoeghylatlon, carboxyalkylation_ and hydrg-



10 a) Polyesters of the formula | in which X and X are oxygen, B has
the meaning 10 given in sub-group 1 and A denotes one of the radicals of
the formulae X1V XM ar XV in which-R-andR—denrote—hydrogen—oer—nethyl, Z
is adirect bond, mis | or 2 and Z',[err] and B have the neaning given ip
sub-group 1. b) Polyamines of the formula | in which X and X denote NH,

has the neani ng 15. *gi ven in sub-group 2 and A represents one of the

radicals XIV, XV-or :XVlI,” in which 15 R and R denote hydrogen or nethyl ,kh\_
Zis a direct ggnd and m 7', [err] and B hﬁ%gggéqe meani ng given in 33
sub-group. 1. cy F'U|yt:btelb U| ttre—formo X_and X _are oxygen, A

denot es at k;(l,ene or- l-ara i d%gb@ﬁ f‘{"ﬂt"édlﬂlﬂxﬁﬂ?’e§Er’6§?‘idt"ﬂlplé'b Sa¢-5PFBNe
with 1-15 C atoms or arpilighly Afe lower WilistBrs bt tfeshiBeafodylf abRPRESARL S ONe
of the radicals of the Hxﬁ)th o @olyAadhilids,of the Bordidiha 11 a¥eQylvenrin lloving Wdtinclae:R, R
and [err]+are hydrogen or nethyl and B"_[err] a [err] have the neaning
given in sub-group 3. d) Polyesters of e for mul’ |n_V\/n| ch -X-D CO _
represents a radical of the fornula L, c”ﬁ_ H 5, in which R[err] 3
and [err] are hydrogen or nmethyl, mis o] "2 Z denotes a direct
bond and Z12 represents 1, 2-ethylene, 1’c - pf op Iene 25 vinyl ene or

o- phenyl ene. e) Pol yam des of the fornul -bh X and X are NH, A
represents al kylene with 1-12 C atons or aﬁ”glI)lené”-?\Mth 6-12 C atonms and B
represents a radical of the fornmula XXXVI or XXXVII11 in which Rand R are
hydrogen or nethyl, Z 30 represents a dir (!1 ond and [err] is al kyl ene
or al kenylene with 4-8 C atons or[p- 30 xyt+ e o ) Pol yam des of the
formula I in which X is NY and X-#scHeh NYN—h‘HgZ" chmt r amet hyl pi peri di ne
radical of the fornula XLa. [err]{35 ot es kylene-with 1-12 C
atons or arylene with 6-12 C atons and B &lnotes al kyl ene with 2- 12 C
atons, arylene with 6-12 C atons, 4,4 - 3

CH3 0
." - H- NHCHzcﬂzcﬂzo N‘—Cﬂzc }OC‘?Hs

Sub-group 8
Polysilyl esters of the formula III in which R' and R? independently of one
10 another denote methyl, ethyl or phenyl and E represents one of the radicals of the 10
formulae XVIII to XXX, listed under 3). These polysilyl esters are prepared by a
polycondensation reaction of difunctional silanes of the formula

RZ
R'—éi(G)z

with diols of the formula HO—E—OH wherein G can denote chlorine, methoxy,
15 ethoxy or phenoxy. 15
Examples of such dlfunctlonal silanes are: dimethyl-dichlorosilane, diphenyl-
dichlorosilane, methyl-phenyl-dichlorosilane, methyl- ethyl—dnchlorosnlane
dimethyl-diethoxysilane and diphenyl-dimethoxysilane.
When * dichlorosilanes are employed, the polycondensatlon reaction is
20  preferably carried out in the presence of organic bases as HCl acceptors. Examples 20
of these are triethylamine, tributylamine or pyridine. '
The end groups of the low-polymeric polysilyl esters are preferably alcoholic
hydroxy! groups and Si—OH or Si—Cl groups.

- ;) Examples of silyl esters of the fo;mula II1 are given in the following formulae:
o o
» _ 3 :
25 H—-t N-CH2CH20-£sz%CHZCHZN | 0'3'1}0" .25
c_zﬁs . oHy Cols-n ‘




di cycl ohexyl ene- et hane or phenyl ene-Z4-phenyl ene in which Z4 represents
[err] g) Polyethers of the fornmula IV in which F has the sane neaning as in
sub- group 9—49——&9d—A—P@pL%S%M—S—Oﬂ@-Of-L—h@4&dJM§MMV or
XXX, in which R, R-:and 40 R5 are hydrogen or nethyl and [err],

[err],[err] and B" has the neaning indicated in sub- group 3. h) PoI yet her s
the formula V, in which Gis a radical of the fornmulla LXIV, in which R
enot es hydrogen and p denotes nought. 45 i) Polyam nes of the fornula
34 N which Grepresents a .2,l 6g,igg-tetrarret hyl - 45 pi peridi nyfl-yl radi cal

42 The conpounds of thigeneral formrkée | to VI can be used aswl ght
stabilisers f pl as¥ ala:, |': <ty t heyemgile di stinguished by high
resi stance t bR on. YAccyf di ngl y, NLbﬁchgﬁsja gvention al so provides
a conposi tion gonprisi o | erial |as stabiliser, fromO0.005
to 5% by wei ght, b&#gdl on the wei ght CH; of pl astics material, of a
pol ymer as herei nbef or &3def | ned; as w3 as a hod 5 of stabilising a

pl astics materi al cSO@J' sing incor or@;,i therein fromO0.005 to 5% by

wei ght of a poly Gy el f or @Usigf anpl es of polyneric

substrat es whi¢h e sta d i \’ ai nst light degradation
are the foll offfr\ 10/NCH2¢ i-‘ﬁb’&(} V\% §|nes and diol efines, for
exanpl e pol yet lyl en€ ]
pol ypr opyl ene, polyi sq,but yl ene,

?nﬂlhyl but ene-1, pol ynet hyI pent ene- 1,

pol yi soprene or pol ybut adi ene 2 M xtures of fhe poI ynmers nmenti oned under
1), for exanple rr&,,;<tcw3es of CHy '”3
CoHs
{ Mcnzcrfzo—SI-ocﬂzcuzN o-——s:
CH
2 5 c2”5 cy
. c N _ S
y s ?”3 ﬁ”s 7
c”3 -
CHs TNy CHs
o CHy :
5 Sub-group 9 ' ' 5

Polyethers of the general formula IV, in which A is a dwalent radtcal of the
. formulae XVIII to XXX and F is alkylene with 2—12 C atoms, alkenylene with
4—8 C atoms, xylylene, hexahydroxylylene or one of the radicals -

10 - | '~ —CH,—CH(OH—CH,—, 10
CH,—CH(OH)—CH,—0—Z" _0—CH —CH(OH)—-CH
or
—CHZCHZ—O——CH,CH

in which Z' represents alkylene with 2—6 C atoms, —CHzCHz—O—CH CH,—
15 cyclohexylene, phenylene or R itk B 15

0‘”—’@ -
Polyethers of this type can be manufactured by reacting diols of the formulae
HO—XVIII—OH to HO-——XXX—OH with dihalides of the formula Hal—F—Hal
(in which Hal can be chlorine, bromine or iodine), optionally with the addition of

20 bases. : .20
A second method of manufacture is the reaction of the said diols with
epichlorohydrin with the addition of alkali, or with diglycidyl ethers in an

approximate molar ratio of 1:1.

A third method of manufacture is the reaction of polyalkylpiperidine-
25 containing diglycidyl ethers of the formula _ 25



pol ypropyl ene wi th pol yethyl ene or with polyi sobutyl ene. 15 3.

Copol yners of nonool efi nes and di ol efi nes, such as, for exanple 15

et hyl ene :

propylenellsobutylene copolyners ethylene/butene{-- copolyners and
terpolynmers of ethylene with propylene and a diene, such as hexadi ene, :
di cycl opent adi ene or et’hylidene- nor bor nene. 20 4.. Pol ystyrene. :
20 5. Copolyners of styrene or [err]-methylstyrene with dienes or acryllc $*
derivatives, sugh as, for exanple, styjsegasputadiene, :

Styren6/acry|OHTfTT+E_—ST7TEﬂETdLIyTUHILIIIETHE[HYI acryrate, _m xtures of
hi gh i npaé¢t sstrength froms rene copolyners and anot her poI r, such as,

for exanple, a polyacryl ol or

et hyl ene/ propyl ene/ di ene an f?ﬂﬂﬁﬂyhﬂ X%&ﬁ‘fﬁ* sCHy QH%tyrene
such as, for exanpl ew.tsuw[seﬂq{ebm@m goelslpygene, styr ene/ i soprene/ styrene
or styrene/ethyl ene/ butyl ene/styrene. 6. Graft copol yners 'of styrene such

as, for exanple; styrenthedfrijticyshishiallensive sxamplenof sish PARFHISNi trile on

pol ybut adi ene, and m xtures thereof wsgh the 30 copolyners menti oned
under 5), such as are known as fhe thed A . 30 7.

Hal ogen- cont ai ni ng pol yners, - ge cXV chl ori de,

pol yvi nyl i dene chl ori de,  pol yvi pyl fI or fdé ene chl ori nat ed

rubbers and copol yners, such as vinyl mborldeIV|nyI|de chl oride, vinyl
chloride/vinyl acetate or vinylidene @loride/vinyl acetate. 35 8.

Pol ymers which are derived front[errl ungat urated aci ds and derivatives

t hereof, 35 such as polyacryl @b ymet haces/| afes,
ponacryIantdess and- polyacrylonqatmk&w 9 6ﬁyﬂEWSWthQh e derived from
unsat urated al cohol s and am nes, erivatives ther f or acetals
thereof, such as polyvinyl alcohol, pol y&inyl acetate _ ponV|nyI

stearate, palyvinyl benz N pol-yvi ,yl eate pao butyra&,,, 0
' $o—cﬂ-cnz—n-cu,-cn-o—-cn,-cmcn,- o-cn,—cu-cn, 011

%

H{OCH;CH:N - ' }"”

Sub-gréup 10 '
Polyethers of the general formula V,in which G is a radical of the formula-

10 LXIII or LXIV, 10
' cHy R _
RCHz LXIII
RI—N X-
RCH; t
- . CH3 )
| N—t-CHy—CH—0— . LXIV
. CHy 2

in which X is oxygen or NY, Y, R and R’ have the meaning indicated for sub-group
1, R® has the meaning indicated for sub-group 3 and pis nought or 1.

15 These polyethers are manufactured by polymerisation of monoepoxnde's of the 15
formula .
.0
7\

G—CH,—~CH-~——CH,.



pol yal Iyl phthal ate, polyallyl-nmelamne and copol yners thereof w th other
vi nyl conpounds, such as ethyleneIV|nyI acetate copolyners 10

Honopol yners . y v =
pol ypr opyl ene OXIde or copolyners thereof mnth bi s- egC|dyI ethers 45

Pol yacet al s, such as pol yoxynet hyl ene and t hose pol yoxynet hyl enes whi ch
B\ contai n ethyl ene oxi de as a conmononer. 12. Pol yphenyl eme oxi des. 13.
“3‘yurethanes and pol yureas. 14. Pol ycarbonates. 50 I"S.  Pol ysul phones.
‘5¢ 6. Pol yam des and copol yarril,dessmhi ch are derived from_ dia#h nes and
dlcarboxylhgEg s and/or ron1 ocar E:yllc .aci t he correspondlng

Tactams, s oa:af AR SRS S 0 porvin de 12

and pol owmgﬁﬁ uhP yesters are derived from di carboxylic
aci ds and dlalcohols and/or 55 fron1hydroxycarboxyllc acids or the
corresponding | acto gﬂ_ggqg, S polyethy -chipt eght hal at e, pol ybut yl ene

t er epht hal at e and po yﬁ t hyl ol - a@exane ferephthalate 18.
Crosslinked pol yners 1y |ch are derlved frqnmghdehydes on the one hand and
60 phenol s, urea nd mel am nes on thel ot her hand, such as
phenol / f or mal dehyde| 60])resins, urealfor ehyde resins and

mel am ne/ f or mal defyz 2 TH)S . 19 Al hrsH; such as gl yceroVphthalic
aci d resins and ni s#uf ek hereof with f or mal dehyde resins. 20.
Unsat ur at ed pol yest ercacési ns which are dén;ved from copol yesters of

sat ur at ed
-f‘ cn-—m,-o} ‘E CH“?"Z‘@'
: n CaM
! n . | CH. 275 CHy

cH R -
- CH2 o CCHy T3 5
N

|
3 CHy CHy O—CHZCHZN
_ ' CHy CHy .

When plpendme-free monoepoxldes, such as, for example, ethylene oxide,
propylene oxide, butylene oxide, styrene oxide, cyclohexene oxide or phenyl :
glycidyl ether, are also used, copolymers are obtained and block copolymers are -~
preferably formed. .

9#%

10 Sub-group 11
Polyamines of the' formula 1Va,in ‘which A represents a dlvalent radical of the
formulae XXXI to XXXIX (of sub-group 4) which contains a polyalkylpiperidine
radical and F has the same meaning as in sub-group 9. These polyamines can be
manufactured from the diamines YNH—XXXI—NHY to YNH—XXXIX—NHY
15 by reaction with dihalides Hal—F-—Hal or with diepoxides or with
epichlorohydrin.
Those Eolyammes of the formula IVa in which —NY—A—NY— represents a
radical 'of the formula LXV or LXVI

10

15

cHy R

RCHz

LXV

LXVI 20

whex em R and Z? have the meanings given in sub-group 1 and Y has the meaning
given in sub-group 2 and F has the meanmg glven above, can be manufactured
analogously. .

: - Sub-group 11a
25 Polyamines of the formula IVa, in which A represents a radical of the formula 25
—CH,—CH(OH)—CH,—Z"''"—CH,—CH(OH)—CH,— and Z' represents a
radlcazl of the formula LXVII to LXX



43 1, 568, 839

43 and unsat ur at ed dlcarboxyllc aci ds mnth polyhydrlc alcohols and vinyl
conpounds—as . . = C
t her eof of Iom1|nflannablllty 21. Crossllnked epOX|de resins which are
derived from pol yepoxi des, for exanple 5 from bi s-glycidyl ethers or
fromcycl o-ali phatic di epoxi des. 5 22. Natural “f
pol yners, such as cellutose, rubber, proteins and derivatives thereof mhlch‘ﬁ
are chemcallyspodified in a polyner-honnlqg@y§”nanner such’ as cel | ul ose 37~
acet ates,. cel| | orosepropronates and. cet UI OSE purtyrates, or tne cellul 0Se

et hers, suan4as nmet hyl cel | ul ose. 10 REH CHy. R,Anongst these polyners t he
groups 1-6, 13, 16 and 17-shoul d be S|ﬁ _ out 10 'since the stabilisers
according to the invention have a part+d#ul ar, y-narked ef fect i n XWbe
substrates. The stabilisers are |nco’pﬁ¥ in the substrates in a
concentration fromO0.005 to 5% by me|§ ,chgal cul ated on the material to be

stabilised. 15 Preferably, 0,91 to 1.0, artlcularly
preferentially 0.02 to 0.5% by wei CHRheRC ounds, cal cul ated on
the material to be stabilised, are / _rp rat he, latter. The

i ncorporation can be effected, 7&r ﬁg‘at Ieast Yike of the
conpounds of the fornulae | to VII OQQ% rther -additives by the
met hods customary in industry, beforecay durlng stapi ng, or by applying the
20 di ssol ved or dispersed conpound§_tg the polyner, if appropriate,
with subsequent 20 evaporation of thena? . The pltastics stabilised in
this way can, in addition, also contaln th r syabilisers or ﬁ@r
additives customary in plastlcs t echnol ® as are |isted,

exanple, in DT-CS 2, 349,962, page 25- 3&@H When known stabilisers
are used in addltlon synergistic effects cd® arise, and 25 this is
frequently the case espeC|aIIy when otper Ilght stggllisers or organic

_ , R ' R
. . . _ ' LXX
CH_, N R CH3 cl'b CH3 b -
RCH, L, CHaR RCHy I CHyR
" 5 in which R, R’, B’ and Z have the meaning given for sub-group 1 and Z° has the 5

meaning given for sub-group 3 and denotes X'—O— or —NY— and Y has the
meaning given for sub-group 2, and in which F has the same meaning as B in sub-
group 2, can be manufactured by a polyaddition reaction of the diepoxides

/ \ ' , . / \
CH,—CH—CH,—Z"—CH,—CH——-CH,
10 ~ with diamines of the formula YNH—F—NHY. 10

The diepoxides can be manufactured by reacting the compounds H—LXV—H
to H—LXX—H with at least 2 mols of epichlorohydrin and 2 mols of alkali.
~ Examples of polyamines of sub-group 11 and 1la are the following

compounds:
| Hfﬂﬁ_—{cu,),—N-{CH,},—NH-cHzTCH-ch-cﬂTon
15 - r : a 15
. cHy=7N,, At
CHy | CHy i

- CH3 CHy CHy . .
. ]
. _ H{N Nt-CHydg— N —N—=CHz -CHIOH) —CHy =0—
_ CH3 CH3 |
f :
-@-? -.—o -cyz—cmom —CHy }on

CHy



phosphites are used in addition. The additional use of antioxidants in the
stabilisation of polyolefines is particularly inportant. 30 The
Exanpl es which follow explain the invention infurther—detait—wthout 30

limting it. In the exanples, parts are to be understood as parts by- merght

and percentages are to be understood as per cent by weight; the

at ures are given in degrees centigrade. Exanple |I'. 35 - .80.4 ¢

wl)) of 1-(2-hydroxyethyl)-2, 2,6, 6-tetranethyl-4hydrexypi peridine 35
ed to 100 under nrtrogeﬂmegh 58.4 g (0.4 nol) of di meggyl ;

S UCe+Rat-e—-A—+00—mt—of xyteme—A AFteT—2 g-of—sodrum et nyrat e nas_been
added, the reagtion m xtup s held at perr]for 4 h?rs net hanowhéi ng
slowy distild —@H;-cﬂAﬁ@we—pm—md«—cmecwmw, ure of the mxture is
slowy raised {o 130:35 a hen rred 40 dhis tenperature for a

further 6 hours. Thi unt of nol distilled off is 24 40 g. The:
reacti on m xtur &Hy # Vi 3 0f toluene and the resulting |
solution is vvashedc,)y hekiir ee tenyep m of water and dried over sodium
sul phate. The browni Sig#sol ution i sC#hen decolorised with 6 g-of fullers
earth (Tonsrl AC)C,,gmd evapor at ed:,,sn vacuo. The yellow sh residue is dried
at [err]- r crjgh” vacuum (0. 1_4B.cH, mm Hg) for 15 hours. The resulting
B yoscop c' Ptk gt B eBreke e S -clar AR o aver age mol ecul ar
wei ght of ab \bhr; . If an idefit¢sgal batch is warmed, after the addition
of 2 g of lithi'uré¥am de, to 130-9%err] for 5 hours qnd then to 140- [err] for
a further 7 hours, this gives, after 2f_qy ﬁj@@: gh working up, a -

. polyester as a hard, slightly yellow sh résr n ( ound No. 50 2) whi ch
~can readily be powdered and has a softenr'pg terrpera"t ure of about [err]:. A
vi scometric determ nation of the nol ecul §Cesei ght gave an average nol ecul ar

-wei ght  of abou;, 44&0!9181. -~ cuz..c”“”"-c”zo u-_-cn,-‘cnécn-.-_cnz— -
CHy o . A

cHy

0-CHy~CHIOH) -Cﬂz} OH
- da
CII’ cll;..

5 {m-.—cn,@— n—cn,-cmom-cn,- -cn,-cmom-cnz}on : 5

Sub-group 12- '
: Polyamines of the formula VIL, in whlch G represents a radical of the formula
_ VIII and F has the same meaning as in sub-group 9 or is a radlcal of the formula

—CH,—CH(OH)—CH —Z"—CH~CH(OH)}—CH,—.

10 Polyamines of this type can be manufactured from the prlmary amines _. 10
VIII—NH, by reaction with a dihalide Hal——F—Hal with a diepoxide of the
formula 3
/°\ N | |
CH, CH—-CHz Z"-—CH,—CH CH, .
or a diglycidyl ether - ' |
A\ | A
15 * CHZ/——CH—CH,—0—Z*—0—CH,—CH——CH, B

or with epichlorohydrin in the presence of alkali. S ' '

In these formulae Z1° has the same meaning as in sub-group 9 and Z'* has the
same meaning as in sub-group 11a.

Copolyamines of sub-group 12 can be obtained by the additional use of -



Exanple 2. 55 | f
1-(2- hydroxyethyl) 2,2, 6 6 tetranethyl 4 hydroxyplperldlne and an 55
equi nol-a : e A i ae
t he procedure follomed i's othermnse as descrrbed for Cbnpound hb 1, this
gives a polyester in the formof a thick viscous, slightly yellomnsh resin/
(Compound No. 3). A determ nation of the nDIecuIar -wei ght ( by cryoscopy) A
gave an average nol ecul ar 60 ‘wei ght of about 1,050. = o e
?191 Ex 44| 3. 39 - 1,568,$368, 839 . L 3
anpl e ‘e
1- (2- hydroxyet hyl') - ghgﬁgg}g;sff eﬁﬁmgwr% &“"H)?&rffﬁrxifﬁ?'bl&rq“&d%ml S°<}°§%{%'Pléa with
an equi nol ar anpunt 0 net Sebacate this gi ves, the procedure follomed
bei ng as descri bed ﬁmhgﬁmnphund No. 1, a pol ester as an al npst .soli

yel | owi st 5 resin l% gqéormq;a\ﬂ \r N ’?g‘gto rﬂ#o?qm%lwu i ght

of about 1,750 (by <&

1- (2- hydr oxyet hyl ) - Hp.ncﬂ Oxgm—pemoi-l)n&:Hs- made to
react, as descri bed 'Ifhesrepay ineNtEn bbmaﬂufamrtmbydbmhmgﬁmarsaphtsrvétMtf@mutah| S
gives a 10 = - pol y&st¥H, iwﬁ theebis-enomidest a yel | owi sh-brown resin (Conpound

No. 5) which can be 10 powdered gand has an average nm ecul ar wei ght of
about 1,100 (b \F/\ cryoscopy). Exappl™e 5. Wen 10
1- (2- hydr oxyetflyl ) -2, 2, 6, 6- té’ﬁz—a—nerﬁyl—%c?r’bx?‘éz—%ﬂrm‘ﬁ“ns reacted, as
described for Corrpound EQQ? g fzha\‘.h'ﬁﬂé}é‘ﬂ{o% b PleSoiwies @ 15
pol yester as an ‘al nGsdm %%sr%fgglgn?lggsﬁg}gégnﬂﬁun . n Sl ecgm rig;dl ly
be 15 powdered and has an average nol ecul ar vvel ght (by cryoscop;) -of about

2, 100.
_ : N—CHy~ CHIOH) ~CHy -0 o-cu, CHIOH)~ CHy

OH

L N _cn, |

: CcH, CH, o

. fy ’l' h -
- H-E— —CHy~CH{OH] —cn,}on

. CH, .

* _ S _ 5,,1 _
CHy~IN My
cHy | cHy
I cn!

15 5.

-cn, CHIOH}— CHy —n-cn,-cmam-cu,}on | )

“""z’:
CHy CHy
¢y | cw :
. ’}: 3 CH—N , ATCHy
CHy | cHy
CHJ'
CHJ
cHy
H q—CHz-CHlOHI-CHz-N - Ofﬁ)-CHlOH)-CHI}OH
Crafizs o

CH.
1. CH;



Example 6. If 1-(2-hydroxyethyl)-2,2,6, 6-tetranethyl-4-hydroxypi peridine
and an eqw ol ar am)unt of di et hyI d| butyl mal onate are used as the

descrtbed for Corrpound No I, thls gl ves a 20 poI yester in the formof a
vi scous, yellow sh resin (Conpound No. 7) with an average nol ecul ar wei ght
about 1,300 (by cryoscopy). Exanple 7. 49.9 g (0.1 nbl) «of I - (2 -

oxyethyl) - 2,2,6,6 - tetranethyl piperidine - 4- 25 - spiro- 2" -
1°/48' - dioxane) - 5' - spiro 1568839 (1",3" - dioxane) - 2" - &piro - 4"'-
(" - (2 - hydroxyethyl) - 2",2" 6", 6" - tetramethyl piperidine are

warmed to 100junder nitrogen with 25 8 g (0 1 nol) of Hiethyl setvatate in
100 m of xYAEHE CHATGHIQH! > Cl2-tif 1GHaks T amiMtEH TR @ E-Q8ded, the reacti on
m xture is stiirjfed at 130-3 r about 6 urs, ethanala heing distilled off
conti nuously - of ethanolf in the distillate about®9 g).
The reaction g ' N €%t ed under Exanple 1. The

pol yest er (Conpound No 8)Clbb|t aicHed aftelg Jdry#gig in a high vacuum (18 hours
at 120 under 0.1 nm Hg) is at®oom tenper@mure a slightly yellow sh, gl assy
mass whi cg, gg} 2; comm nuted to give a col ourl ess powder. A cryoscopi o

b

det er ni nat'| bituees 07| 1BE bridFal Woinfil VEAY vk RVEITAHRn3Rd o MOl ecul ar

wei g t of reﬁ_re@ad@ a divalent radlcal of the formulae XVIII to XXX. 35

Exa &;’R}carm ages _of| \je) manufacpure! By -reicens almstihyl pi peridine - 4
- spi ro - Thep alk ;:;ag cdn lg}fll(l): r{’ a;lga orr:ltca id e, ;, di oxane) - 2
- Spiro -as4s shown two(eﬁampl ymla,xmﬂo@t ' Bq "'6‘7 m e

t et r amet hyl pi peri d| ne) and an ‘E’\pw nol ar am)unt of di et hyl 40 ~ adipate

are used as the starting_mater and the reaction mxture is warned 40
to [err] for 4 hours as_flesgrihed above, {his gives a polyester (Conpound
No. 9) which can be corﬂ% K ed MicHrSe & ure to give a colourless

powder and has an averag "y wei ghdes (by cryoscopy) of about 2, 200.

CHy

¥

10 _ .H-fo-_OHz‘l_.‘H;-N-CH;ClII-o-cq}oczﬂs ' 10"
: . X . . : .
CHy\ g Atz :
CHy l CHy
C .

Copolymers of sub-group 13 can be obtamed by the additional use of
plpendme-free diols, preferab y bls-phenols :

Sub-group 14
Polyureas of the general formula VI, in which X is —NY— and either A has -
15 the same meaning as B in sub-group 4 and Y has the meaning given in sub-group 2 1S
orA hzs the same meaning as B in sub-group 2 and Y has the meaning given in sub-
group
Polyureas of this type can be manufactured from diamines of the formula
: HNY—A-—NYH by reaction with carbonic acid esters.or phosgene or urea. The
20 polyalkylpiperidine radical can be present in radical A or in radical Y or in both 2
radicals.
Examples of such polyureas are:

cn, C”s
{ N-{CH214 Nﬁ—co}m‘ H,),
CH3 cHi” ) CH, ok )

C‘Hg c(”’
H-4-N-CHy- cn-cn,-n CO—1 0C,Hy
f

)

_ CHy ' CHy
Cstly



Example 9. 45 20.1 g (0.1 mol) of 1

-(2- hydroxyethyl)-2, 2,6, 6-tetranet hyl)-4-hydroxypi peri- 45 dine are warned
to 60 with 25 g of triethylam-pei-n—400—m—oef—absotute di oxane. At this
tenmperature, a solution of 25.3 g (0.1 nmol) of diphenyldichlorosilane in

m of absol ute di oxane is added dropwi se-to the above solution in the
course of about 4 hours. Subsequently, the reaction mxture is stirred
further at 60-65 for about 6 50 hours. After cooling to room -
tenperaturqy the triethyl am ne hydrochlicg6s,888 which 50 has sepa Jut i s

filtered off Tamd the solution I3 evaporated in %iio;?:The' residue:- s taken

up in:200. m of toluene and 50-d-sefickipexanre-picor-mjded to the tol uene
solution. A white floccul ent. preci
of f. The tol uene/ hexane sol ution

Qi tate forps i diately and is filtered
_ @ eyapQr a ed|in vacuo and the residue is
dried,at. -[err] 55 under 031 f G o #s. The resulting
pol ysilyl ester (Cohpound No. 13?- i s 559’f’rkliucf(’3vi scous, yellow sh resin.
A determ nation of the nolecul ar wei ght gave ah average nol ecul ar wei ght of
about 2,000. If, i mlpthaoaonofmeric polgaikyipiperiding rdgtivatisgseuse g?r@f aging the
di et hyl di chl or ce9mpeynds efithe subgEPupht—l47ze Py hemsslypLaciyn 38 Wédgg" Bifffer wi se as’

- organic_materials, - .
descri bed aPOVe’ _ ¢ mon It %oﬁpoundé}%ccording to the invention, of the formulae I to VII, 5
1,568,839 -  those compounds are q"i)referred in which4R denbtys inleflyl @st espedidisnpound No.

e e e e (SRS be i o abou
E tio %‘le %310 ing are particularly preferred: '
ﬁ an 'X"‘%.re

alkyl
L 400, SabLe i Eathing TehChbiy
- met hoxycarlgonyl_mogx%%:?b létﬁgfm g}gr. Wik xygen) BHaPth¥ MeRfihd di neig n
100 m of Xyl enegj@nén %&a{glaad tb%nao&héﬁaﬁmezftmmfmgﬁKWQXVo 5 hours
with 0.5 g of - soXVLin wikithR ket R’ deBote hydyogeh os metbyl; Bi$ a direetibgrd, mdis bpr 2

xyl enel et hanol” G417, WGP e Semanie RSN BT EIP sl SUASRIET 1V, (e

contents s given in sub-gr'oug 2 and A represents one of the radicals XIV, XV or XVI, in which
. R and R’ denote hydrogen or methyl, Z is a direct bond and m, Z', Z2 and B’ have
the meaning given in sub-group 1. ’ :
o c) Polyesters of the formula I in which X and X' are oxygen, A denotes alkyleneor ¢
- " . a phenyl-substituted or benzyl-substituted alkylene with 1—15 C atoms or arylene
20 with 6—12 C atoms and B represents one of the radicals of the formulae XVIII, 20
. XXI, XXV or XXX, in which R, R’ and R® are hydrogen or methyl and B", Z® and _
‘Z® have the meaning given in sub-group 3.
] i d) Polyesters of the formula II in which —X—D—CO— represents a radical of the
formula L, LV, LVI or LVII, in which R, R?* and R® are hydrogen or methyl, m is 1
25 or 2, Z denotes a direct bond and Z'? represents 1,2-ethylene, 1,3-propylene, 25
) vinylene or o-phenylene. '
¢) Polyamides of the formula I in which X and X' are NH, A represents alkylene
with 1—12 C atoms or arylene with 6—12 C atoms and B represents a radical of the
formula XXXVI or XXXVIII in which R and R’ are hydrogen or methyl, Z
re?rle_sents a direct bond and Z® is alkylene or alkenylene with 4—8 C atoms or p- 30
xylylene. . . '
f) Polyamides of the formula I in which X is NY and X' is NH or NY, Yisa
tetramethylpiperidine radical of the formula XLa. _
O
. CH;

HN

' XLa_

CHy CHy

35 A denotes alkylene with 1—12 C atoms or arylene with. 6—12 C atoms and B 35:
denotes alkylene with 2—12 C atoms, arylene with 6—12 C atoms, 4,4'-
dicyclohexylene-methane or phenylene-Z*-phenylene in which Z* represents

;CH,—. ->C(CH3')=, —O0— or —SO,—.

g) Polyethers of the formula IV in which F has the same meaning as in sub-group 9
40 and A represents one of the radicals XVIII, XXI, XXV or XXX, in which R, R’ and 40
R® are :l;ydrogcn or methyl and Z2, Z%, Z* and B*’ has the meaning indicated in sub-
roup 3. 3 _ . o
) Polyethers of the formula V, in which G is a radical of the formula LXIV, in
. which R denotes hydrogen and p denotes nought. ' :
45 i) Polyamines of the formula VII in which G represents a 2,2,6,6-tetramethyl- 45
piperidin-4-yl radical and F has the meaning indicated in sub-group 9.



of the flask are kept at 1000 under a vacuum of 12 mmHg for | further
hour. The contents of the flask are taken up in 100 m of benzene with

. _gentl.e.warmng and th

acid-and left to stand at room 10 tenperature for about | hour 200 m of
hexane\are then added slowy to the clarified benzene solution. A fine

Ul ent precipitate is forned, and this is filtered off and dried at 50
.1 mmHg for 18 hours. The resulting polyester (Conpound No. 12) is
Zess powder with a softenim@mi nt of about [err] and 15 42 an

aver age nol ecul .15

Exarpl'e 11.  beppicunrdiits e dratRL ALy ﬁ%;i%z%ssif“fgﬁutﬁmd it 6500

of chloroform aAccbﬂlﬁngl attlufvemmAaBO desna mpb @niprisiaghd pi ¢ aci d

chl ori de di Sg@“ EdatPfrlﬁlw st?@fhs (fromOOQi’meY’G ahtil@sqddmelltwhlgb wise to this
t

m xture’in t Te Qh n sti¥red
exhausti vel yb;@e,ﬁﬁg Eﬁ,él;.a $ ad KRS @ﬁﬂ\gg ngg raua%tg ‘ﬁf' oure %t [err]. After
cooling to roonkxampieepiopalimeric SdGtrates wifichl@fobe stakitigt fn thischay mydinsdr oxi de

sol ution ar elightd ton #1& the folening: chl or of orm sol ution and the mixture is

stirreqqi Nt ensSpoffhets HOPM 1 d off, and the
25 qchl orqftibhﬁlysadnub: &{ﬁgﬁfﬁ'ﬁpﬂgﬁ‘%ﬁ ye@rgx ;sobuﬁnﬁh %15@ ﬁ lgxanelf whi | st

stirring vvelguteﬂelePqTWFetlgd tene-1, noiiisobreae prapoitbutadisne. as a coI ourl ess resin,

i's separated ﬂigg 3 dorrexagiple MRSt 8f m and

preci pijsat eds.a 4 ﬁfhgw ofﬁg éi?"?gw:g’% 4 ,SQ’,, CHicRCRAT Rk S xagle, | S dfg ed for
24 hours at ft(hlyre emdmrleme hlcghol‘yﬂlemml(rﬁp)ilemﬂ:ute-ﬁbﬂ r-espdlymeg, pol yam de
(Corrpou nd NOP"° ne{i@b yle qg?énol r@) ithylgpe, ng¢} copolympsyahd terpolymets has a -
sintering pot i P §1¢ Heng ¥F éseheﬁ‘?ﬂ'eé'é %?'Pl%“ﬁil‘ﬁ“e& 30 about

6, 100 agpd a walb@rstymgtent ‘of 2.4% Conpound A is obtained from
tri acet onami ﬁeCmUmsxdmmloemedetMmme(wm dieneg oiL)xcrm,c depdzt native-

am nation .anet;rengacryqomtn e/my aagclry ate; m1x u:eas? 1§P FPYgLSti&rsnsggg strengtwé;roq’ ng point

89-900) . - styrene copolymers and another polymer, such as, for example, a polyacrylate, a

25 = diene polymer or an ethylene/propylene/diene terpolymer; and block copolymers 25
of styrene, such as, for example, styrene/butadiene/styrene,
styrene/isoprene/styrene or styrene/ethylene/butylene/styrene.

6. Graft copolymers of styrene, such as, for example, styrene on. polybutadiene,

styrene and acrylonitrile on polybutadlene, and mixtures thereof with the .
.30  copolymers mentioned under 5), such as are known as the so-called ABS polymers. 30

7. Halogen-containing polymers, such as, for example, polyvinyl chloride, -

polyvinylidene chloride, polyvinyl fluoride, polychloroprene, chlorinated rubbers

and copolymers, such as vinyl chioride/vinylidene chloride, vinyl chlonde/mel

acetate or vmzhdene chloride/vinyl acetate.

35 8. Polymers which are-derived from a,f-unsaturated aclds and derivatives thereof, - 35

such as polyacrylates and = po
' polyacrylomtrlle
9. Polymers which are . derived from unsaturated alcohols and amines, or acyl
derivatives thereof or acetals thereof, such as polyvinyl alcohol, polyvinyl acetate,

40 polyvinyl stearate, polyvinyl benzoate, polyvinyl maleate, polyvinylbutyral, 40
polyallyl phthalate, polyallyl-melamine and copolymers thereof with other vinyl
compounds, such as ethylene/vinyl acetate copolymers.

10. Homopolymers and copolymers of epoxides, such as polyethylene oxide,
polypropylene oxide or copolymers thereof with bis-glycidyl ethers.

45 11. Polyacetals, such as polyoxymethylene and those polyoxymethylenes which 45

- contain ethylene oxide as a comonomer. .
12. Polyphenylene oxides.
13. Polyurethanes and polyureas. -
14. Polycarbonates. S

50 15. Polysulphones.

16. Polyamides' and copolyamides which are derived from dlammes and
dicarboxylic acids and/or from aminocarboxylic acids or the corresponding
lactams, such as polyamide 6, polyamide 6/6, polyamnde 6/10, polyamide 11 and .
polyamide 12. .

55 17. Polyesters which are derived from ‘dicarboxylic acids and dialcohols and/or 55
from hydroxycarboxylic acids or the corresponding lactones, such as polyethylene :
terephthalate, polybutylene terephthalate and poly-1,4-dimethylol-cyclohexane
terephthalate. -

18. Crosslinked polymers which are derived from aldehydes on the one hand and

60 phenols, ureas and melamines on the other hand, such as phenol/formaldehyde 60
resins, urea/formaldehyde resins and melamme/formaldehyde resins.

19. Alkyd resins, such as glycerol/phthalic acid resins and mixtures thereof with
melamine/formaldehyde resins.
20, Unsaturated polyester resins which are derived from. copolyesters of saturated

L' 3]

ymethacrylates, polyacrylamides and

3



35 Exampl e 12.

35 [err] 1, 568, 839 . .
of NN—bis= [ 1= ( 2= Illy(jl U)(ybt lllyi ) —2—2—6—6-—tetranet hyl 4 Pt
sebacam de (nelting point 182-83, prepared from _ \
N, N -bis-(2,2,6,6-tetramethyl - 4-piperidyl)-sebacanm de and 2 nols of i
et hyl ene oxide)” are warned with 13.0 g of 5 dinethyl adipate and 0 §)d
of lithiumamde in 100 M of xylene, first to . [err] for 2 5 hours, the

to 1200 for4® hours and subsequently t(b,563e&3?1 for a further 18 hours. d#hder
a gentle stream gfd Jhisattﬁﬁee'aicaxli?_d{yliE‘Qci&Jbﬁth%Whgcﬁicr wfidik S vhdyEmpbllfas TEL hanol
fornmed s distil hedosﬁgki@agaumaxa u)s@halbgeh-cantdihﬁa& diéiy _tﬁsﬂethgr o ot}'ib\?]COUS
solution is dilut MeRily. 100 M of xyl ene and poured into 2 1 of hexane.

The Tesin which ﬁgﬁggﬁ%ﬁggﬁ ng%g}ﬂ%gﬁgﬁ g Rlyepgsier ouPapdlF uene and
preci Bi tat ed agapn NaSirkiGolyasaeich &Y celiidsd, | ns 400 dedvalldirdd 800
under a hi gh vacwhich ¢i® chdmicaity modifiedin apolymenighmafogb@Ihanneisuchascalfuldde :

commi nuted to gi gEetacs gel PRelPioPiRapietand shlluinsabrsyrates, ottbe edlinloet ethmesucks ul tin
pol yest er - ggl yant d8s L

.er ."r. eS;5a bk Lin QOUhaS a
nmol ecul ar - wei ght siﬁcbapombilggggg%%ﬁé#ﬁﬁa%ﬁ@ﬁhﬁh&t@gg s élg dd t 10

Exanpl e 13. these'lsilbsgé,te,& - 4 “fl 15 79 ¢ o;@_ fron e |

1, 6-bis-(2,2,6, aiotgie %‘ﬁ@ﬁg{ﬁg@ prajed i ipuhsater inggaceqiratianifiondlWed in 400

m of chlof9form -orsgl'auly; ) atcg 0; (;'tnﬁua:lﬁ i:ﬁ%nﬁh?§i lﬂ:ﬁ)ﬁ}fh?&iéigﬁ of tle 50 N5 Of

chlorof ormis adeepodndsprdlaitatddoon the Snasedialitol berstabiliséd) @re inevipeited mrtgz int | e

course of about g{gefﬂ?ﬁ%%g‘gqugﬁﬁ; Df‘%!m!_e,lbs admixing atjeaskdmzot | vel y
d3ddh

_ AR ffee‘@dm ! |
' B najly, furhen addjtiveshy theyy  Af t er
for 15 hours at pg 333 gtstomary %T; % iﬁ’ﬁggﬁﬁégﬁﬁﬁ%ﬁ‘;%&w&ﬁ% uti g

are added to thee\faegti'leﬂjdnmftbmdnehton and the

g >
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mar effect in

cool i ng t 020 00m Hiesdved &t disperse
e plastics stabilised in this way can, in addition, also contain further
stabilisers or other additives customary in plastics technology, such as are listed, for
- example, in DT—OS 2,349,962, page 25—32. : :
25 - When known stabilisers are used in addition, synergistic effects can arise, and . 25
- this is frequently the case especially when other light stabilisers or organic
phosphites are used in addition. .
The additional use of antioxidants in the stabilisation of polyolefines is
_ particularly important. ' .
e 30 : The Examples which follow explain the invention in further detail, without 30
limiting it. In the examples, parts are to be understood as parts by weight and

percentages are to be understood as per cent by weight; the temperatures are given
in degrees centigrade. - ' :
: o - Example 1. h o :
kL ~-80.4 g (0.4 mol) of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine 35
.are warmed to 100° under nitrogen with 58.4 g (0.4 mol) of dimethyl succinate in
100 ml of xylene. After 2 g of sodium methylate has been added, the reaction .
mixture is held at 100° for 4 hours, methanol being slowly distilled off. After this
_ period, the temperature of the mixture is slowly raised to 130—35° and then stirred .
.40 at this temperature for a further 6 hours. The amount of methanol distilled off is 24 - 40
g. The reaction mixture is diluted with 200 ml of toluene and the resulting solution
is washed with three timés 50 ml of water and dried over sodium sulphate. The
brownish solution is then décolorised with 6 g of fullers earth (Tonsil AC) and
evaporated in vacuo. The yellowish residue is dried at 120° in a high vacuum (0.1
45 mm Hg) for 15 hours. The resulting polyester is a viscous, yellowish resin ~ 45
" (Compound No. 1), and a cryoscopic determination of the molecular weight gave
an average molecular weight of about 2,000, - o :
If an identical batch is warmed, after the addition of 2 g of lithium amide, to
_ 130—35¢ for 5 hours and then to 140—45° for a further 7 hours, this gives, after o
¥ 50 ~ identical working up, a polyester as a hard, slightly yellowish resin (Compound No. 50
. 2) which can readily be powdered and has a softening temperature of about 120°. A :
viscometric determination of the molecular weight gave an average molecular
weight of about 4,000, - K : ' , ' :

_ ' o o Example 2. S ' '
85 If  1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine and an 55"
~ equimolar amount of dimethyl adipate are used as’the starting materials and the
procedure followed is otherwise as described for Compound No. 1, this gives a
polyester in the form of a thick viscous, slightly yellowish resin (Compound No. 3).
_ A determination of the molecular weight (by cryoscopy) gave an average molecular
60 weight of about 1,050, ' ' ' B



m xture is stirred intensively for 4 hours. The aqueous phase is separated
off and the chI oroformsol ution is vvashed vmth tvm ce 300 m of vvater and

f U
in 300 n of chI or of orm 25 "and again preci pltat ed using hexane The
resultjng polyam de (Conmpound No. 15) 25 is dried for 24 hours at 600/0.1
mm (I an be ground to a virtually col ourl ess powder which sinters at
abo 400 and has an average nol e [ Wel ght of about 4,500: A polyam de

(CDITp : TRV =Y nhf of 30 ﬁout
1, 500 and si nters at about 400 canEm.pnénl at ed fromthe hexane/ chl or ef.or m
30 solution b Halth éwxyeﬁwa beb-tettamdtieyl-ah yd}sxyplperldme is3@adedy of W

1, 4- bi s- (4- hy] , ;?'f £ SRS 1h ¢ followsds qre 35
SR B sfr?g e :?ﬁr“"m“ HE TR cesn 300

m of xyl ene dryos crpw] for 8 hours under a gent e stream of ni't rogen.
During the entire.reaction tineg, %’%{Eﬁanol formed i.s distilled off as a

m xture wth theygeyl LR f§9(3 0 m of -
chl orof orm aﬂda&thﬁdsg?liggllﬁﬂCb p)@awm lWﬂth %ﬁ".ﬁ%‘; %u%ei&& a;@ifzof ‘met hanol .

After starri rtg)lylestttemhevfetnyoita)yella\bdubroﬂﬁrrqsmmoomund Ne. S)Mncpohnybxst er 1borns a
pul ver ul ent sPeRerRd pashhagien @nerasermolecular weightcrf abauti 110 YFryaseady)s uspensi on i s

filtered and the pol yester is vvashgganymctgt net hanol and dried for 24 hours
at [err] under ewlsungh(zmydmxyawo-zjz 6ioreptramidiey]l-4-agdibiypiperidial iy eedeted, ( Conpound
47 No. %7) s%&@bﬂ for Fﬁm ﬁg %‘an gwit %;%m ggw féﬂmanm‘%l e ght
can readily be
(vapour r €s lfg??am? av E{ olecu eight (by cryoscopy) of about 2, 100 '
Example 6. .- .
If 1 (2-hydroxyethyl)-22 6 6-tetramethyl-4-hydroxyp1pend|ne and an
equimolar amount of diethyl dibutylmalonate are used as the starting materials and
20 the procedure followed is otlierwise as described for Compound No. 1, this gives a 20

polyester in the form of a viscous, yellowish resin (Compound No. 7) wrth an
average molecular werght of about 1,300 (by cryoscopy) - -

: Exam%le 7
: 499 g (0.1 mol) of 1 - (2 - hydroxyethyl) - 2,2, 6 6 - tetramethylprperrdme 4- _
.25 spiro - 2' - (1',3’ - dioxane) - 5’ - spiro - 5" - (l" 3. dioxane) - 2" - spiro - 4''- 25

{ar-qQ- hydroxyethyl) 2012 6" 6 - tetramethylprpendme are warmed to ' "
'100° under nitrogen with 258¢g (0 1 mol) of diethyl sebacate in 100 ml of xylene.
‘After 2 g of lithium amide have been added, the reaction mixture is stirred at

130—35° for about 6 hours, ethanol being distilled off continuously (total amount -

30 of ethanol in the dlstlllate about 9 g). The reaction mixture is worked up as 30
indicated under Example 1. The polyester (Compound No. 8) obtained after '
drym%m a hr%h vacuum (18 hours at 120° under 0.1 mm Hg) is at room temperature
a slightly yellowish, glassy mass which can be comminuted to give a colourless .
powder. A cryosc lprc determination of the molecular weight gave an average

35 molecular werght o 35

Example 8 '
Ifi1-2- hydroxyethyl) 2,2,6,6 - tetramethylprpendme 4- splro -2'- (l 3'-
dioxane) - 5' - spiro - 5" - (1", 3. droxane) 2'" - spiro.- 4" - (1" - (2 - i‘ydroxy-
ethyl) - 27,2'"" 6'"",6'"" - tetramethylp:perrdme) and an equimolar amount of diethyl
40 adipate are used as the starting materials and the reaction mixture is warmed 40
to 130° for 4 hours as described above, this gives a polyester (Compound No. 9)
which can be comminuted at room temperature to give a colourless powder and
has an average molecular weight (by cryoscopy) of about 2,200.

Example 9.
45 20.1 g (0.1 mol) of 1-(2-hydroxyethyl)-2,2,6, 6-tetramethyl)-4-hydroxyprpen- 45
dine are warmed to 60° with 25 g of trrethylamme in 400 ml of absolute dioxane. At
this temperature, a solution of 25.3 g (0.1 mol) of diphenyldichlorosilane in 50 ml of
absolute dioxane is added dropwise to the above solution in the course of about4
hours. Subsequently, the reaction mixture is stirred further at 60—65° for about 6 - .
50 hours. After cooling to room temperature, the triethylamine hydrochlorrde which S0 i
- has separated out is filtered off and the solution is evaporated in vacuo. The residue
is taken up in 200 ml of toluene and 50 ml of hexane are added to the toluene
solution, A white flocculent precipitate forms immediately and is filtered off. The
* toluene/hexane solution is evaporated in vacuo and the residue is dried at 120°
55 under 0.1 mm Hg for 15 hours. The resulting polysilyl ester (Compound No. 10)isa 55
thick viscous, yellowish resin. A determination of the molecular weight gave an .
averafe molecular weight of about 2,000,
in place of drphenyldrchlorosrlane, 12.9 g of dimethyldichlorosilane are
used and the procedure followed is otherwise as described above, this gives a

&



The reaction of

1, 4-bi s-(4-hydroxy-2, 2,6, 6-tetramethyl pi peridin-1- yI) but-2- ene with an
equinolar anmount of di net hyl di et hyl _

procedure followed is as described for Oorrpound No. 17 a pul verul ent
polyester 5 (Conpound No. 18) which sinters at about 135 and has an
aver age nol ecul ar -wei ght (vapour pressure nmethod) of about 6,500. Exanpfe.
15. CH3 [err] 10 - 8 g (0.3 nol) of diethyl butylmalonate and (&
of 1-(2- hygroxyet hyI) 10 2' 2, 6 6-t et rlmsjgyl 4- hydroxy pi peridine wesle /|
di ssol ved 100 m | xylene %" é [] Eerr and 1.5 nm-
of tat r_\/Lsobutnglo s&%ﬁ&t’?p %&ﬁdj & pelioyis zifsﬂ’r “? 1 REAEE%at [err]
for 3 hours and durin & bulk of the ethanol distils off. 15
The remai nder of the et hanol and the Exahple®. are distilled off under a 15
water.purrp acuum 389 g @ b‘? hmethay ’EYGE' o, maf 6;&3‘@;’ ks dug 79
g (0.3 molj of @yiirgvglt? g% f 3 ?mefﬁw iﬁ Qﬂs;f ”&iea&‘ ne are
added to the m %yMficdméhghol shewlpdi tlliddt)ﬁfﬂhSrea&t skt Subsdypentiyf ub’ontearsperature
After the addlthﬁﬂiecﬂasl@rsk ¢pt off 1007 mzra@@uumoflﬂmggf?nlrfmt ef hous fTe

o eyl e SRR gL cHL e el e EFETATIE uen

sol ution i's neutg indoﬂﬂé*ané/\i}eﬁhdn ad! &ﬁsl&ﬂ? lt@ ehet O |'00m
tenperature, t he:ldnﬁédjbmexecxbmtwmm fige fmlbdrelm&cbrwmitatehe fdrmkd,raatl ¢his $ added
dropwi se to | ngé"rieﬁa i &rrsﬁéi rOIm f PE%E}E@E‘IWI? Beli pi tates.
is filter off Fenin

poi nt 145?3(g ol SVt l'es 16 to 21. %

25 100 parts of pol ypr opyl ene powder r_(xMagL,qn, f| bre grade, from Messrs.
Mont edi son: " Moplen" is a registgred Trade I\/ar k) are honobgenised with 0.2
part of octadecyl [err]-(3,5- @ ért. - but yl - ydroxyphenyl) pr opi onate and
0.25 part of a ' N AH~ACHplg—NH —C J‘»

_ 2
cHy (A - coct-

1
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56. 4 g of compound A are initially introduced into 500 ml of chloroform at
room temperature. A solution of 18.3 g of adipic acid chloride dissolved in 50 ml of
20 chloroform is added dropwise to this mixture in the course of about 2 hours. The 20
mixture is then stirred exhaustively for 3 hours at room temperature and for 1 hour
at 50°. After cooling to room temperature, 300 ml of 107 strength sodium
hydroxide solution are added to the viscous chloroform solution and the mixture is
stirred intensively for 3 hours. The aqueous phase is separated off and the
25 chloroform solution is now poured slowly into 2 1 of hexane, whilst stirring well. 25
The polymer, which separates out as a colourless resin, is separated from the '
solvent, taken up in 300 ml of chloroform and precipitated again with hexane. The
resin which separates out is dried for 24 hours at 60° under a high vacuum (0.1
mm). The resulting polyamide (Compound No. 13) is a resin which can be -
30 powdered and has a sintering point of about 929, an average molecular weight of 30
- about 6,100 and a water content of 2.4%. :
. Compound A is obtained from triacetonamine and hexamethylenediamine
(ratio 1:1) by hydrogenative amination and subsequent amidation with diethyl
oxalate (meltmg pomt 89—90°).

. 35 L : . Example 12, 35

o 1 goocH, .
n LiNHp
NHCICH )y + ff”zk L
2

coocH,




stabiliser fromthe table which follows, at 200C for 10 mnutes in a

Br abender 30 pl astograph (" Brabender Is a regr stered Trade I\/ar k). The
~conposition thus- : .
kneader and pressed in a toggl e press to g| ve a sheet 2 3 mhthl ck A part

of the,raw pressing obtained is cut out and pressed between two hi gh-gl oss
har d- mniumfoils, by nmeans of a manual hydraulic |aboratory press, at

[ err ]\ nder apressure of 12 tons for 6 mnutes 35 to'give a 0.5 mm

t hi ck\{ g in cold water The 0.1 356
thick t&8% G- A ' same
condi ti ons. Sectrons of X 44 m"neach ar €t hen punched fromthr S tedt *
fil mand exposed. i est 150. (" Xe S i a rfgqi stered Trade

Mar k). These testﬂ-E*p&; HEO GO0 m h@'z@!&‘lfd@‘%é 8¥par at us at

regul ar intervals land d for 40 t emcarbonyl cbntent at 5.85 2

[err] in an IR spectroph(mt)rreter The mcréﬁase in the 40 carbonyl

extinction duri Qgsex%i:s,prqusblanqg_q ;@etfh r%ﬂ @g_tgnmeg]yp ga.; e degradat i on
of the pol ynsebdcsside | paind 18221838 |preparkd fricml N, Nebis-(3(2,6,6-te ﬁhéth

1059- 1071 (1?@ rld gerba m&hﬁmf ﬁﬁm ?)mvgssmpceweh
deterioratio § 1%5}51.';{?0 r18h trme Suntil a

carbonyl ext |Lﬁ'|@§r| apébnﬂ stfeam of nit Q’U ele 1rE‘?e'%.@ lmea ol0i Nt the
conpari son fifbmedss Idnsmltetlloﬁ asl asmtxakemthsn listle Aﬁemsemwmcooef sotldmen fis ot ecti ve

t The plilsted oithy 100 alpfol 3 1 e kexanee Shejrasig which y t
2‘;nl 82 g{b eﬁ ]?s:;%al{ﬁ%ﬁ\sra Yf &BEA %0""?% ﬁ)ﬁ&gaﬂd pre ltate again using hexane € Illaven on

e h vacuu; After coolm
1, 568, ‘resin which can be comminuted to give a slightly foHi @l%]hgngﬁ ‘FliemE in hours
up to a Exarrp-b@tltln@@quMOmlde (Compound No. 14) smters at@&otbd&@flanéh@sm']ct i on of
0. 300 molecular weight (vapour pressure method) of about 3 600
15 " Example 13, | - 15

79 g of 1,6-bis-(2,2,6 6-tetramethyl-4-p1pertdylammo)-hexane are dissolved in
400 ml of chloroform. A solution of 36.6 g of adipic acid chloride in 50 ml of
chloroform is added dropwise to this solution at room temperature in the course of _ .
about 90 minutes. The reaction mixture is stirred exhaustively for 15 hours at room ®
.20 temperature and then for 2 hours at 50°. After cooling to room temperature, 300 ml 20
of 2 N sodium hydroxide solution are added to the reaction solution and the '
mixture is stirred intensively for 4 hours. The aqueous phase is separated off and
the chloroform solution is washed with twice 300 ml of water and then poured into
2 1 of hexane. The resin which separates out is dissolved in 300 ml of chloroform
25 and again precipitated using hexane. The resulting polyamide (Compound No. 15) 25
is dried for 24 hours at 60°/0.1 mm. It can be ground to a virtually colourless
E%\:)rger which sinters at about 140° and has an average molecular weight of about
A polyamide (Compound No. 16) which has an average molecular weight of :
30 about 1,500 and sinters at about 40° can be isolated from the hexane/chloroform 30
: solution by evaporation. _

Example 14.

coocy
N—crf,-wscu— cnzn + {CHzl Likty
coocu,
.Ha - .
N—cﬂz—cﬂ =CH- CHp .
acmlzl,c ocn,

35 366 g of 1 4-b|s-(4-hydroxy-2 2,6,6-tetramethylpiperidin-1 -yl)-but-2-ene are 35
warmed with 23.0 g of dimethyl sebacate and 80 mg of lithium amide in 300 ml of
xylene to 140° for 8 hours, under a gentle stream of nitrogen. During the entire
reaction time, the methanol formed is distilied off as a mixture with the xylene. The
viscous residue is dissolved in 50 ml of chloroform and the solution is poured warm

40 into 700 ml of methanol. After stirring intensively for about 20 minutes, the 40
polyester forms a pulverulent suspension which can be filtered easily and this
suspension is filtered and the polyester is washed with methanol and dried for 24
hours at 80° under a high vacuum (0.1 mm). The resulting polyester (Compound

wi




- wi thout |ight stabiliser 1,400 16 1

8,130 17 3 9,040 18
5 : 506019 16

8,600 20 11 8,600 21
12 13,200 WHAT WE CLAIMIS: - 1. A

condensation polymer or addition polymer, each recurrent nolecul ar uni t -
whi ch contains a polyal kyl pi peridine radical of the fornmula [err] or e_i"s‘,,.;-
substi t ut %91 by a pol yal kyl pi peri di ne_sijde @poup of the formula [err]. 474
whi ch R deretes—hydrogemor—atkyr_wtn I-5 T afoms and R denotes hydrogen,
al kyb with |- 12Nqi:l SQZES at?g‘%&%ﬂﬁ?{ ang hap anavarage mele fwglgﬁ.i(ﬁ'y?ur pressure; o7
atoms, 10 ar G Rafle g’:}gn of L £,4%isqh- BT oxy 2| 2GR mathipipekidfh- Gpbur2s  oOr

al kenoyl W th 3ede With d8) eqiiola; amound of dpndthyirelietiyl nelonhte ai‘%gl\yhﬂarthw th

anot her sBch pobreeednredollowied fs ag desotibed|f . r ter - 5
| : p'Q% pppd NG | ich s r|‘k'y:|:°€ﬂt’ﬁ S%S%agﬁugéer F larz:-' A
pol ymer as cl ai {OBPRHICAS 1 I IR S 18 i ol oY) i GG 12
| t hane w1§t(vagour6)r re * tHo,300. PUE,
pol yure , poryurea, pol'ysilyl ester, polyether, polyam ne or
pol ycarbonate and 15  copol ymers t Eeangpdé 15.each recurrent nol ecul ar uni t
of which contains-a polyalkyl- 15 phperidine radical of the formula [err]
or is substituted by a pol ygl kyl m#; i di neqsé‘gyeog o up of the forml a
n 1 n - ’
- HY-0CH,CHy—N 0-C-C——C—10CoHs
| a
oH; CHy
CHy
ICH3)3C : - CICH3)y
. OH
10 64.8 g (0.3 mol) of diethyl butylmalonate and 60 g of 1-(2-hydroxyethyl)- 10
. 2,2,6,6-tetramethyl-4-hydroxy-piperidine were dissolved in 100 ml of xylene, the
solution was warmed to 120°C and 1.5 ml of tetraisobutyl oxotitanate were added. -
3 The temperature is kept at 130°C for 3 hours and during this time the bulk of the
" ethanol distils off. _ : :
15 The remainder of the ethanol and the solvent are distilled off under a 15
_ waterpump vacuum. '
* 300 ml of toluene are added to the polymeric residue, 79 g (0.3 mol) of N-(3,5-

di-tert.-butyl-4-hydroxybenzyl)-dimethylamine are added to the mixture and the
solution is warmed to the reflux temperature. After the addition of 0.5 g of LiNH,,

© 20 the elimination of dimethylamine starts and this has ended after 3 hours. The 20
toluene solution is neutralised with acetic acid and, when it has cooled to room
temperature, the toluene solution is filtered and the filtrate is added dropwise to 11
of ice-cold methanol. The polymer which then precipitates is filtered off and dried
in vacuo at 80°C. (Compound No. 19) softening point 145°C.

25 Examples 16 to 21. 25
100 parts of polypropylene powder (Moplen, fibre grade, from Messrs.
Montedison: “Moplen” is a registered Trade Mark) are homogenised with 0.2 part
of octadecyl -(3,5-di-tert.-butyl-4-hydroxyphenyl)-propionate and 0.25 part of a
stabiliser from the table which follows, at 200°C for 10 minutes in a Brabender
30 plastograph  (“Brabender” is a registered Trade Mark). The composition thus 30
obtained is withdrawn as rapidly as possible from the kneader and pressed in a
toggle press.to give a sheet 2—3 mm thick. A part of the raw pressing obtained is
cut out and pressed between two high-gloss hard aluminium foils, by means of a
manual hydraulic laboratory press, at 260° under a pressure of 12 tons for 6 minutes -
35 to give a 0.5 mm thick film which is immediately quenched in cold water. The 0.1 35
. mm thick test film is prepared from this 0.5 mm film under exactly the same .
conditions. Sections of 60 x 44 mm each are then punched from this test film and
exposed in a Xenotest 150. (“Xenotest” is a registered Trade Mark). These test
specimens are taken from the exposure apparatus at regular intervals and tested for
. 40 their carbonyl content at 5.85 u in an IR spectrophotometer. The increase in the 40
- carbonyl extinction during exposure is a measure for the photo-oxidative -
degradation of the polymer [see L. Balaban et al., J. Polymer Sci., Part C, 22,
1059—1071 (1969)] and, as experience shows, this is related to a deterioration of the
mechanical properties of the polymer. The time until a carbonyl extinction of
45 about 0,30 is reached, at which point the comparison film is brittle, is taken as a 45
measure of the protective action. :
The protective action of the stabilisers according to the invention can be seen
from the table which follows:



48 1, 568, 839 48 TABLE
Exposure tinme in hours up to a Exanple npound No.
+ | ot

_carbonyl extinction of 0.300 - wi-thou Hrht—steabtt—ser
1,400 16 1 : 8,130 17
3 - 9, 040 18 _ 5
5, 060 . : 10 8,600 20
11 8,600 21 12 -
13,2 T VE CLAIMIS:- |. A condds®&83%n_pol [ L ner,

each recurrent nol ecular unit of whi ntai ns a pol yal kyl pi peridine. .
radi cal of the fo rrulare;r]'or_ingBB\Slgrm ' i Fi e ©
side ‘groupjof the| formula [err] 'in whidh Bxaeneties ihytrsaganaor alkyl with
1-5 C at ony masbi&y Cetgnaddm. hydr ogen, alkykarbinyhextindtpnof &8s, - al Kenyl with
3-8 C at ong—atkifyl—wit—3=6-—C— aroms,| T0 _ _ aralkgl wth 7-12 |C atong,
al kanoyt wilt h - 8| ®itgup gt steblisenoyl with 3-5 C 10%tons, or a copol yner
of such a polymer{w th angther such pollyner or witlg,1a0

pol yal kyl pilperi di he-free polyner. 2. Alpolyner-as clained in claiml which
is a polyedter, pplyami de3 pol yurethand, pol yurea, 99889 ysilyl estJ

=

pol yet her, {pal.yan] ne or pgl ycar bonat e jn_d 15 co ner s thereof: each-
recurrent rol&cul pr unit of which contdins a polyalkyl- 15 piper|i di ne
radical of |{thg fofnula [eaor] . 8,600 :

20 11 - - 8,600

21 12 . 13,200

'WHAT WE CLAIM IS:— _ .
1. A condensation polymer or addition polymer, each recurrent molecular unit
of which contains a polyalkylpiperidine radical of the formula

o oR . eH R
RCH, LA RCHa- " o
5 ' —_ . or . —N 3 R
feH S RCHy L
2o ? chy

or is substituted by a polyalkylpiperidiné side group of the formula

' C R ¢EH '

RCH, % R o CHR

R—N -~ or N— '

RCHV . ' SCHR
2 CHy S o CHJ | .

in which R denotes hydrogen or alkyl with 1—S5 C atoms and R’ denotes hydrogen, - _
alkyl with 1—12 C atoms, alkeny! with 3—8 C atoms, alkinyl with 3—6 C atoms,

10 aralkyl with 7—12 C atoms, alkanoyl with 1—8 C atoms or alkenoyl with 3—5 C 10
atoms, or a copolymer of such a polymer with another such polymer or. with a
polyalkylpiperidine-free polymer. A : :

2. A polymer as claimed in claim 1| which is a polyester, polyamide,
polyurethane, polyurea, ﬁolysilyl ester, polyether, polyamine or polycarbonate and ' )

15 copolymers thereof, each recurrent molecular unit of which contains a polyalkyl- 15 3

piperidine radical of the formula o

CHy R

CHy R :
RCHy " RCH2

—N or —N
RCHE Ly o RCHZ ey

oris substituted by a polyalkylpiperidine side group of the formula



piperidine radical of the formula

CHy R CHy R
RCHz- ] > RCHy
— or -
RCH3 cry RCHZ Chy

e

or is substituted by a polyalkylpiperidine side group of the formula

or is substi ed by a |ne side group of the formula |, 49
1, 568, 839 ilr I l ﬂi 49 [err] in which R denotes
hydr ogen or’ W t h hy:_drogen, al kyl with 1- 1%8
C atons, allyt22henzyl ace Lyl acryl oyI s
claimed in claim 2 which is a polyester, poi-mrn de 5 pol yur et hane,"
_:_;pol rea or polysipH—ester—ane—eepotyrers—thereof—eacir—TecurTent — 5
Wbl ecakar unit of (\lm ch dontal ns_a pol yal kyl pi perF@&p ?‘é’d‘i{“d‘aﬁso&lgotﬁﬁe
fornul'a . [err] or i bExampletli CapeddD9- a pol val kyl |D'é‘f i Oup of tH
formula [err] 10° In V\Irl‘g}a,fgi lﬁﬁp%ﬁﬁd}ydroge or an aI kyi,4d0adi cal with
1-5 C atons and R‘|denot ¢ ydrogen, alkyl fjwith 1-12 C ‘at ons, al lyl,
benzyl, acetyl, acfyheyl Jor crot ohyl 4. A pol ymer accordi #d% o any of tH
precedi ng clai'ns apd havijng the general formula I, la, II %40| Il [err]
50 17 1,568, 839 | i
50 in which n denof egg Mal ue from 2 to 50, X and X' denot gogpxygen or NY
and Y denotes hydreggen, glkyl with 1-18 C atong, cycloalkyl with 5-12 C
atoms, aralkyl with 7911 |C.atonsM0aryl with 6-14 C atons of-6%
pol yal kyl pi peri di n¢ rzgtdl dal of th formula VIII 8,600
21 12 13,200
WHAT WE CLAIM IS:—
1. A condensation polymer or addition polymer, each recurrent molecular unit
of 'which contains a polyalkylpiperidine radlcal of the formula
RCH, C”-’ R RCHZ _
5 ._.z:} - or 3
RCHz ey Rc”z cHy
or is substituted by a polyalkylpiperidine side group of the formula
CHy R R &
RCHy " : CHaR
RN or N—
RCH. CHaR
2 oy chy 2
in which R denotes hydrogen or alkyl with 1—5 C atoms and R’ denotes hydrogen,
- alkyl with 1—12 C atoms, alkenyl with 3—8 C atoms, alkinyl with 3—6 C. atoms,
10 aralkyl with 7—12 C atoms, alkanoyl with-1-—8 C atoms or alkenoyl with 3—5 C. 10
atoms, or a copolymer of such a polymer with another such polymer or with a
polyalkylpiperidine-free polymer.
- A polymer as claimed in claim 1 which is a polyester, polyamide,
. polyurcthane, polyurea, golysllyl ester, polyether, polyamine or polycarbonate and
15 copolymers thereof, each recurrent molecular unit of which contains a polyalkyl- 15



[err] in which Rand R have the neaning given in Caim1l, 2 or 3 and Z
represents a direct bond, the group [err] or the group [err] denote nethyl,

et hyl OPBhﬁﬁﬂ—&FM—A—A—’—D—&Hd—Ed@HGP@—dH%HF@%F&M—S——
and, in each of the fornulae I-111, at |east one pd—y&l—leyl—m—pepkdl_ne__lo

radical is present in the main chaln or as a side gr

10 5. A polyner accordirng to any of the preceding cl mﬂlumiuﬂiﬂ g’ :
general formulae I1V,-V or VI [err] in which A X an ngs
indicated in d ( Joagli cal WhICh dlffers fromA .
and Gis a nmono 2ESHE :
group, and, U each of the fornulae I\aﬁoav1_-at Iegsthne _ ..g;_rf‘s
polyalkylplperldlne radi cal is pr@&S#Es4{ ilo-ompras a .side
group. 20 " 6. A polyner accqr_ch ng exny of eceding clains and
havi ng thé& general 20 fornulae IVa o I [err] VI mhich A Yand n
have the meanings indicated in C aRéHz4.gnd F and G hav HR 25 neanlngs
indicated in Clain1 5 and in each formula, at |eaS® one 25

pol yal kyl pi peri di ne d?ﬂst%hxeismn oi atkyl. mh hcaﬁdacdnﬂlaﬂﬁ RYdeAdteshyliogén,

group. 7. A pol yner ﬂ%%, almelllbe toyker drgsomibl a |, in
whi ch X and X - slenot pmymmg

dih o E ekl SePlolt: s

formul ae 1 X to XVI| . mpleculdr unit hlch contams a polyalkylplpendme radical of the formula
1, 568, 839 .

"o

N RCH,
or

or is substituted by a' polyalkylplperldme side group of the formula
CHy R
RCHz 3
R'—N
RCH3 cHy

10 in which R denotes hydrogen or an alkyl
yl radical with 1—5 C atoms and R' d ' 10
hydrogen, alkyl with 1—12 C atoms, allyl, benzyl, acetyl, acryloyl or crotg:;,ltes

4. A polymer according to any of th
formuia T 15 11 oopgrdl g ny of the preceding claims and having the general

. . C-A-C-X-B-YX" _ : o '
15 : l ] ' a 15
R ~NH-A"—NH-C—X- B-x-4
. ) 0 . _
| .
-D-C. :
* . , o II .
n ’

R* .
| | .
—s. 0-E-0. m
n



[err] 52 1, 568, 839

52 in which R denotes hydrogen or alkyl with |-5 C atons, R denotes
—hydrogen,— — ety ; ;

crotonyl,—mis—%—2_0r 3, p is nought or 1, R4 denotes.hydrogen, alkyl wth

1-12 C at | vl , benzyl or 3,5- di-tert.-butyl-4-hydroxybenzyl, X'
Oxygerlmyﬂ”,@ﬁm'ﬂWE a direct bond or 5 [err]” denotes [err]
rr] * L tes one of the radicals [err] =-CH, Z2 denotes
Sof t he radical s\__-ﬁ_\l( R')-.__[err1]563.889 [err]. alkylene with 310 C

10 at Om,'n@vhﬂ%'ryée%gl%s a'vgﬁé‘ rﬁlﬁlg 0, é kh 0 X effino ’anaQal keny_l__@QE--O-
with 4-8.ﬁeGota§1@aﬁ>gaf,alk{amuL 1eca% ,cy:\:{ﬁ)ﬂkd ﬁ%ﬂ?f_ mitfﬁgeﬁmyes hy degen,

al kyl wi twithl7—111 @atdrbs, aryl wigh et C gyws arhageiyhlkylpiperidyde radicabofyhe wi t h 6- 14 C
atons, RTogVHL 3l kanoyl with 15 1-8 C atoms or al kenoyl with 3-5 C
atons and [err] denotes al kyl-ene &tR 1-10 C atons -or phenyl ene, and B
reprﬁsents an al kyl ene radicéF ' 2-12 C atons, a xylylene or

hexanydr oxyl yl ene radi cal, a ®&yeNohe ne or 4,4'-diVd}cl ohexyl - net hane
radi cal, an arylene radi.cal with 2 C atons or a -phenyl ene-Z4- 20
phenyl ene- radical, in which 92 motes [err] o

20 in Wniiﬁ'uh'ﬁh%mt@%aa@thel%faﬁvmg' 1 by AR Gre@h P, an al kenyl ene
radi cal wdidett bond, the groGRS-CHLCHY-\or et rélip -ROEHLYHI) .-'-)LIR @iterr adi cal , a

cyc| ohexyleane el iyl onghendl Mack. ¢l B, Disnd Recentio diplrs orgapc | or
[er rl& B phérgg}igg%ﬁi]séﬁrtgggtr' the main chain or as a side group. pobesy 10

- 5. A polymer according to any of the preceding claims and having the general
formulae IV, V or VI :
fo-a-o-¢f, v

fpr—en—o,

CHy8 . : | i

A s
15 o S-C=A=C=X=B=X'T; v 15

in which A, X and n have the meanings indicated in Claim 4, F is a divalent organic
radical which differs from A and G is a monovalent organic radical which contains
a polyalkylpiperidine group, and, in each of the formulae IV to VI, at least one
polyalkylpiperidine radical is present in the main chain or as a side group.

20 6. A polymer according to any of the preceding claims and having the general 20 |
' formulae IVa or VII o . :

—4NY—A—NY—F IVa
“4N—F1
| : VII
G S
in which A, Y and n have the meanings indicated in Claim 4 and F and G have the
25 meanings indicated in Claim 5 and, in each formula, at least one 25

polyalkylpiperidine radical is present in the main chain or as a side group.
7. A polymer according to Claim 4, of the general formula I, in which X and X’
denote oxygen and A denotes one of the radicals of the formulae IX to XVIL.

A\ | cme X

—CHy N—(CHa : =

“w

30  —chyey—o0 N—(CHolu— x 30



25 8. A polymer according to Claim4, of the general formula I, in
which X and X 25 denote NY and Y represents alkyl with 1-12 C atons,

cycl oh i e }

hydr ogen, A denotes one of the radicals of the for ned

in CQaim7 and B represents an al kyl ene radical wth- Iene °
wth 6-12 C atons, -xyl yl ene, hexa- 30 hydr oxyl y-I.e mﬂl ne of g__
4, 4-di cycl ohexyl met hane'radi cal or a radical 30 phe *ene- ! '

in which z4 isSlerr] [err] 9. A polyner accoh¥i88¥to d a| ma_of the
formula I, in which X and X are oxygen, A ggnptes a di rect bond, alkyl ene
or phenyl®*substituted, benzyl-substitutRélz or

hydr oxydi al kyl benzyl - subst it ut ed al kyl ege_pi th ch,,tC atons, ar Wiene with
35 6-12 C atons, cycloalkylene with 6-12 C ?’ a radical of the
formulae 1 X to XVII defined in Claim?7 & rep( ents one of t he radi cals

of the formulae XVI1I to XXX [err] 53 &
1,568,839 [err] 54 o rehp 8 1, 1,568, 839
54 [err] inwhich R R, X', R3, Z }err‘] t he meani ngs '
indicated in aim7, [err] is 5 = —(CHply hyl or phenylxi[err]
represents al kyl ene or al kenyl ene with de N=(CHyJm—
_ __ 2cHy O
R 3CH2R
N=(CHly— XIII
Ho CHyR
CHy

B

N ' _ R _ '
CHTIN T CH
i ReHy | CHyR

5
XIVa =
XV
>

q XV1

Rq, cl) CHpR
,CH—CHZ-C{- -0 N —a'), Xvli

CHoR



atons, p-xylylene or a group of the fornmula R5
R5 [err] 10 [err] represents one of the groups
— 10 ferr]--{err] is alkylene with 2-12 at onss—arytere—wth—6=12—=atons,—
4, 4' - direyelohexyl ene- methane or a radical -phenylene-[err]-phenylene- in
ich [er has t he meaning 15 indicated in Claim6, [err] denotes
yl enilmuﬁwim”ﬂ"m {th 4-8 C atons or 15 p-xylyl'ene’and B" has the
me i m 7. 10. A polyner according to Caim4, of the
negal fornul a 17 ih which X apeggigpare NY, Y has the meaning gven in
AT 8—A s tireTeant g gir ven 111 Char o and. B Jenot es _one ol ~t-he
radi cal s ¥dbick B doteshydfagen gr alk{l ®4th 1—5 C atoms, R’ denotes hydrogen, ~d T
1, 568j g39alkyl with 1—12 C atoms, allyl, benzyl, acetyl, a?!-\y-)loilggf tonyl, 1,2o0r3,p e
oL is nought or 1, R* denotes hydrogen, alkyl with —=12.C to‘Efseall-yl,_ I;zyl or 3,5-
1, 568, 839 gi.tert.-butyl-d-hydroxybenzyl, X" is-oxygen or NH, Z dentes[£difebt bdddWhi Ch. R, F\: , Z
and 32 haveCH, 0O e ani-RQCHICH €, o4 4'ndétotes m-CHand -BCH,Gh—amd Z5 have 't he
nmeani ng i Z8d- and Z¢& dgnqigspne pithe Tadigalp ot @S CHy—at-{GHabme T cal with 1-6 C
atons or phenytene and X'.denotes oxygen or NH. 5 : 11. A pol ymer

according to Caim4, of tner@wwl@in which X is NY 5"

Z* denotes one of the radicals —N(R")—-, .—Nl{.’—CO;NR’—,
10 —NR*—CO—CO—NR?*—, —NR*—C0O—Z3*—CO-—NR?—, alkylene with 4—10 C 10

atoms, p-xylylene,

—O—alkylene—QO— with 1—10 C atoms, —O—alkenylene—QO— with 4—8 C
atoms or —QO—xylylene—0O—, in which R? denotes hydrogen, alkyl with 1—12 C :

15 -atoms, cyclohexyl, benzyl or aryl with 6—14 C atoms, R’ denotes alkanoyl with 15
1—8 C atoms or alkenoyl with 3—35 C atoms and Z® denotes alkylene with 1.—10 C .
atoms or phenylene, and B’ represents an alkylene radical with 2—12 C atoms, a o,
Xylylene or hexahydroxylylene radical, a cyclohexylene or 4,4'-dicyclohexyl- .
methane radical, an arylene radical with 6—I2 C atoms or a -phenylene-Z*- -

20 phenylene- radical, in which Z¢ denotes ——CH,—, C(CH,),. —O-— or —8O,—, and 20
in which B denotes an alkylene radical with 2—12 C atoms, an alkenylene radical ”
with 4—8 C atomis, a xylylene or hexahydroxylylene radical, a cyclohexylene
radical or a radical of the formula —CH,CH,OCH,CH,— or

: —CH,CH,O0—phenylene—OCH,CH,—. - '

25 8. A polymer according to Claim 4, of the general formula ], in which X and X’ 25
denote NY and Y represents alkyl with 1—12 C atoms, cyclohexyl, benzyl or a
polyalkylpiperidine radical of the formula VIII or hydrogen, A dernotes one of the
radicals of the formulae IX to XVII defined in Claim 7 and B represents an alkylene
radical with 2—12 C atoms, arylene with 6—12 C atoms, xylylene, hexa- o

30 hydroxylylene, a cyclohexylene or 4,4-dicyclohexylmethane radical or a radical 30

- - -phenylene-Z*-phenylene- in which Z* is ~CH,—, '

C(CH,):; —‘0— or —Soz—. .

9. A polymer according to Claim 4, of the formula I, in which X and X' are
: . oxygen, A denotes a direct bond, alkylene or phenyl-substituted, benzyl-substituted .
35 or hydroxydialkylbenzyl-substituted alkylene with 1—I12 C atoms, arylene with 35
6—12 C atoms, cycloalkylene with 612 C atoms or a radical of the formulae IX to
XVII defined in Claim 7 and B represents one of the radicals of the formulae XVIII
to XXX ' .

L)

XVII

XIX 40




and X is NH or NY, A has the nmeaning given in Caim9 and B has the
nmeaning given in Gaim8 and Y is a polyal kyl pi peridine radical of the
formula Xl [err] in which Rand R have then i i

12. A polyrrer accor di ng to Aaim4, of the general fornula Ia, in which X
and 10 X' are oxygen, A" has the sane meaning as [err] in Cai m9 and B
has the neaning given in aim9. 13. A pol yner mn ;
the’ general formula-la, in which X and X are ﬁlﬁ“‘ memu |ng
i ndi cat ed |5|3 Caim 12, B either. has onegkggpe 15 °© nearfi nds "ndi cat a8 _
C ai ms 8. or—tf—or—thegroup =X B—X—= uenULes one of - I5Tthe TOIIOWI ng
formﬁlae,XLI to XLINI, [err] g 57wy -

1,568,839 in which R R3 and |elJiA
and Y has the meaning indicat in
[err]cand in which at |east one 'the radi cyls/B or Y contains a

pol yal kyl pi peri di ne radi cal. 14. [FhR/ mercH, rding to Caim4, of the
general formula la, iin which X 5%knotes NY Bhd X denot es oxygen, Y has
the sane meaning as in Claim8 and % has t e e neaning as in Cains 12
and 13 and B is an al kyl ene padtara. h CHRs, Rsor i n-whi c,&l[err] is
one of the groups of the forgﬁ,llcglze t Qzl d,?,z_[cgr_r] .

‘Tngs |nd|cated in Caim7
8 _ghd Nerr] denotes - CHECH2- or

x
\,

— 'RCH3
: CHy

- —CH—CHy—N, \ - /5N I\ L XXIT

XX11
e
5 XXIV
XXV
c"& N CHJ CH3 ] \ N CH3 - -
- RCHy - ‘!', CHyR RCH, 'l?, CHyR
TEH-CHy=N—Clp=CH—
- R% Z RS
L2 ) .
. 'CHJ CHJ . XXV1
a RCHy . CHyR
R
CHy R
RCH2 Ry
—CH=CHy—N, Z—~N—CHp—CH—
RS XXVII



i n which q denotes nought or 2, Z. R R and [err] have the sane neaning as
in daim7 and [err] has the same meaning as in Claim9 and in which at

. | east one of. adical s or B contains a polvalkylpiperidine radica
15. A polyner—according to Caim4, of the general fornula Il, in which X
s 20 0X ﬁw and -X-D-CO represents one of the radicals of the
forndlae L to 1, 568, 839 :
e U S (e o
whi @ 54 X', Z, RE, R 4nd®Zz12 havelsd8s3%ane neani ng as in Caim?7 aad [err]
has tHe sanme neaning as in Caim9.” 5 16. A polynmer accordipg to
Claim4, of the general Ror Tﬁ,{}ls inwhich Xjs 5 * NH andy ¥
-X-D-CO represents a gro “2T° f or mul BB X1 or LXKKVHNH CH2- CH GO
[err] 10 = in which m (R am-GHgHOI(CHay# .t he same nmeaning as in Claim7
and [err] has the sane aNi Ng as i by, CbakIn 13. '17. A pol yner >
according to Claim4, of th ehieral fornul®a 111, in which [err] and R2

i ndependent|y of one anot her "denote nethyl; ethyl or phenyl and E

XXIX

XXX

in which R, R, X", R®, Z, Z* and B’ have thie meanings indicated in Claim 7, R® is —

.5 hydrogen, methyl or phenyl, Z® represents alkylene or alkenylene with 4—8 C . . 3
atoms, p-xylylene or a group of the formula : ' - »
' RS o RS

I .
—CH,—CH—0—CO—NH—Z"—NH—CO0—O0—CH—CH,— -

or |
RS : RS S
| L | )
_—CH,—C_H——O—Z"—O—CH——CH,—
10 Z° represents one of the groups | : . 10

—CH,CH,—, OCH,CH(R®—N(R*—CH,—CH(R%)—, |
—CH,CH,—N(R%—-CH,CH(R®)— or —O—(CH,);—N(R*)—CH,CH(R®)—,

Z7 is alkylene with 2—12 atoms, arylene with 6—12 atoms, 4,4’-dicyclohexylene-
methane or a radical -phenylene-Z*-phenylene-- in which Z* has the meaning
15 indicated in Claim 6, Z”" denotes alkylene or alkenylene with 4—8 C atoms or 15
p-xylylene and B” has the same meaning as B in Claim 7.
10. A polymer according to Claim 4, of the general formula I, in which X and
X" are NY, Y has the meaning given in Claim 8, A has the meaning given in Claim 9 -
and B denotes one of the radicals XXXI to XXXIX, -

XXXI




represents one of the radicals of the formulae XVI11 to XXX defined in

Caim9. 15 . 18. A polyner according to Claimb5, of the general

formul a —t i i i i

XXX defined in daim9 and F is al kylene with 2-12-C-aters;—altkenytene with
4-8 C atons, xylylene, hexahydr oxyl yl ene or one of M% i‘l E 60 :
1, 568, 839 ‘ .- 60 in ents

al kylene with 2-6 C atons, [err] cycl ohexyl ene, phe Iyner @
according to A® m5, of the general forrrullﬁ88’$9|n WhICh G| _ 55
radi cal of the_fornula LXIII or LXIV o

5 [err] in Which X i s-oxygen or NY, Y, HR3ve the meani ng given in
Claim7, [err] has the nmeaning given in f™,9 and p.is nought or 1. 10

20. A polyrrer according to Caim6, o the lgendral fornmula [errXXKH which A .
10 represénts a divalent radical, of tIf# B XXXI to XXXI X defined in

G ai m 10, which contains a pol yal kyl pi p8FfHzdi|neC#2Bdi cal , Y has the meaning
given in Claim8 and F has the same neaning®s in d ai m 18. [err] 21. A
pol ymer according to Claim6, of the general Jfornula IVa, in which 15
-NY-A-NY- represents a radical of ph A% & X\ Xy

15 wherein Z2 and R have the neani ngg g ven in Cla m Y has the neani ng

given in Claima8 anthasthe g .7n|rb 320 XXXIII 22 A
pol ymer according to Caim6, of o A g‘i(en ;,z:a, fog? A ﬁz’“’ in vvh| ch A 20
Rl R!
CHy R
RCHy "
- ~0—-CH—CHy —N, Z—
| (CHyly— -ks _ 2 | XXXIV .
: . o RCH) cHy )
a ; o |
CHzR
_ (CHz)J—O—CH CHy— N—CH;—CH—O—{CHZIJ
*
- . 85 XXXV
c R _
RCH, cHy Hy
R
5 Z— :
; XXXVI 5
~= CHy—CH——28 CH—CHz —
R . R
CHa N ._C/'Ia 0”3 N CH3 a -
RCHy | CHR RCH |  CHpR XXXVII
R’ R-’
i |
—fCHzlj—fll"(CHzlg'—
. R
' XXXVIII

CHy—TN y ACHy
RCHy | CHpR



represents a radical of the fornula [err] and Z" represents a radical of

the formula LXVI1 to LXX CM R [err] 61

1,568,839 61-ferrl—nA—which—R—R-—B~ and
Z have the meaning given in Caim7 and [err] has the meaning 5 given |n
& aim9 and X denotes --0- or -NY- and in which F has the sane - 5

pani ng a thastheneanlngglven|n0a4m8 23. A

Qg\f yner ﬁmmuﬂlﬂmu 6, of the general formula VII,~in which G
ersesents atadicdl &f the formskss3wl ||l defined in Caim 4 ansb F has the
same meaning as in Claim 18 or is . a radical of the fornula 10— [err]
in which [err] has the . - Rl 10 neani ng gi ven inMglaiFm 22.
24. A polyner according to Gea,m oHRt he general fornmula VII, in which G
denotes alkyl with 1-18 C ato _-,%alkyl W th 5-12 C atons, aralkyl with
7-12 C atons or aryl or alkary ] to 16 C atons and F represent’s a
radi cal 15 [err] R in which Z" has the

Wt

15 nmeaning given in Caim 22. 25. XA pol ymer according to Claimb5, of the
general formula VI, in which X |sf-‘?)xygen and A is a-divalent radical of the
formulae XVIIIl to XXX def i nectﬁ})p—ﬂ-aahmge- 20 XX 6@ A pol yner
according to laimb5, of the geneéal formula VI, in I'ch Xis 20
X” . _
R :

CH3 N N CH3
' CHyR
ACHy |ty

in which R, R’, Z and 72 have the meaning mdtcated in Claim 7 and B", R® and Z°®
have the meaning indicated in Claim 9, Z® denotes an alkylene radical thh 1—6C
atoms or phenylene and X" denotes oxygen or NH.

5 '11. A polymer according to Claim 4, of the general formula 1, in which X is NY 5.
and X' is NH or NY, A has the meaning given in Claim 9 and B has the meaning ,
given in Claim 8 and Yisa polyalkylplpendme radlcal of the formula XL : s
C R .
RCHZ " -
RCHy CHy

in which R and R’ have the meaning given in Claim 7.
10 . 12. A polymer according to Claim 4, of the general formula Ia, in which X and 10
X' are oxygen, A’ has the same meamng as Z7 in Claim 9 and B has the meaning
_ given in Claim 9.
13. A polymer accordmg to Claim 4, of the general formula Ia, in which X and
X' are NY, A’ has the meaning indicated in Claim 12, B either has one of the
15 meanings indicated in Clajms 8 or 10 or the group —X—B—X'—-— denotes -one of 15
the following formulae XLI to XLIII, g

) CH.
RCH, 5 R

3
—N z_ | XLI

XLIT

XLIII




-NY- and either A has the sane neaning as Bin Claim10 and Y has the

nmeaning given in Caim8 or A has the sane neaning as Bin Cdaim8 and Y
has—t-he—sahe—BahRi-Rg—as—th—Chaith—/—A—cepelyrer—accor di ng to Claim 1,
whi ch consi sts of at |least two different 25 __structural units anongst
those listed under Claim7 to 26. 25 28. A copol yner
according to C.aim3, which consists of at Ieast|muﬂlumm UMJIIHLruct :
units anongst those‘listed under Claim7 to 17 ccor thi
to O aim1lszwhich consists of one of t hesétgaoict ur al °un|ts Ilsted in CI5"
7 to 26 an

copol4ner- accor df! ighcR, R4 WS%W@ £ Flal“b lpfbl y- 30
al kyl pi peri di ne- ﬁa%lg%rgﬁ% n%f %&ev%? don ns %ﬁ& ¢ according

to one of C ai neradicdlo 30 |n whi ch y rogen or polyrrer
accordi ng tSo one 3%1(% én el acmr;@@to Chilgmghhﬂgwsrah_tpdnmlgdm m%lchg - 83. A
pol yner accor di rg YEen, ¥ (as ¢ pe3nmg as ip 29, 35
in which Y is hy ﬁ@g@rbn nm aéojl leandl fﬂ‘g stndlk e’ner to to 30,
in which [err] dé&not es hydrogen or rret hyI 35. A po yrrer accordl ng to Caim
34, in which R is hydrogen. 40 ,736 A pol ymer according to one of
Clainms 7, 11, 13, 14 or 15, in whi cicHp is 40 hydrogen. 37. A pol yner
according o Aaim?7, of the general f ha—~d-Which X and X' are
oxygen, B denotes an al kyl ene radi cal - 2- 1’2‘ C atons, el kenyl end®
radical- with 4-8 C atons, a xylyl enees ‘_12, xahydroxyl yl ene radical, a cyclo-
45 hexvl ene radical or a radical of the fornula [err]
or 45 ~NH—CHp 0~
ey AcHy, 0 XLV
RCHy - /Ie ) -CHZR
> ; —CI—Cﬁz-lcﬁ—o;'
. XLVI
RCHy }? , CHR
CHy
~CHR
—NR3-Z N~ CHy=CH—0—
CHzR RS XLVII
CH3 R
HZO-
XLVIII -
RCH; CZ”S
_ - CH3
” CH0—
: - 1 15
5 - . RCH> CH3 - :

in which q denotes nought or 2 ZR R and R2 have the same meamng as in Claim
7 and R® has the same meaning as in Claim 9 and in which at least one of the
radicals Y or B contains a polyalkylpiperidine radical.
. 15. A golymer according to Claim 4, of the general formula II, in which X is -
20 oxygen an —X——D—CO— represents one of the radicals of the formulae Lto . 2
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62 [err]-phenylene-[err]- and A denotes one of the radicals of the fornul ae
XLV, XV or XVI. in whickh ; } i
bond, mis | _or 2 and Z', Z2 and B' have the neaning given in Caim?7. 38.
A pol ypegyaccording to Garm@8, of the general fornmula 1, in which X and 5

® AR UL TIRRURY homenyrosat ¥ ome. 2 22 &k omesone e "

4, 4- dicygcel oheXtyl fret harte rsadrcal or  a.4 @&di cal phenyl ene- Z4- phenyl eng-, in
whi ch [ errf—s—terri—fer+] 10 —0F—or =S8~ ' -of the
radicals XIV, XV or XVI, in whichgR ¢40 and R denote hydrogen or nme{fyls Z
represents a direct bond and [err] CBR have the nmeaning given in Cai-m

7. 39. A polymer according to Chaim Sy_pf, ,Lhg_general forprula 1, in which X
and X' are oxygen, A represents al ne of phenyl -substituted or A
benzyl - substituted 15 al kyl ene Wit F#%#-15 C atons or arylene with 6-12 C
atons and B represents one of 15 th&5radicals of the fornulae XVIill, XX,
XXV or XXX, in which RR R and R5 a8 bgdrogen or nethyl, B" denotes an

al kyl ene radical wth 2-12 C atphs, & kenyl ene radical with 4-8 C atons,

a xylylene or hexahydroxyl yl eaecH-cagt&al , yecssysl-ohexyl eng & adical or a
radical of the fornula [err]- or 20 2CH20- phenyl ene- OCH2CH2- and
[err], Z' and [err] have the neani ﬁﬁf’?g MeN 20 in Caim9. 40. A .

pol ymer according to Caim15, of th
represents a radical of the fgrnrde

”39 neral formula 11, in which -X-D CO

LY or LVIL, in which R[err]
2,' %Lﬂ'eﬁ%t es a direct .bond and

and R are hydrogen or nethyll m.is.
[err] 25° represents 1, 2-etcnyl ehe,\ xprggyl ene, vinylldhe or
o- phenyl ene. - 25 o -
-p y | . RCH CHy .
-0. -
cHy ~oum i
k]
5 . <0-CHpCHp=(  N=(CHplg—CO~ LIV 5
CH3 ’
' cH CHy R _ :
~0-CH~CHy—N_ . 2=NR3~{CHglpy—CO~ Ly
' RCH
_ ? cm
 cHy R
ps RCH2 o
—0-CH-CHp—N  y-Z—NR3-c0-Z12-C0— v
RCH3 cﬁ; _ _
. i
CHy R S '
P i o LVII. o
- 0-CH—CHy—N 0~(CHy), ~ CO~ | *
RCH3 CHJ' S
3 cHy R S
g5 fcH2 . o
v -co-212-co-
—0-CH=CHzN, 0-c | Lvi

RCH2 CHy



41. A polyner according to Caim210, of the general formula I, in which X
and X are NH, A represents alkylene with 1-12 C atons or arylene with 6-12

C at ons_and B 1 epresent-s—a—tadi-cal—of the—formta2000or— XXXV, in
which R and R are hydrogen or nethyl, Z represents a direct--bond and [err]

I s al kyl ene or 30 al kenylene wwth 4-8 C atons or p-

Xyl yl -
30 42. A polyner according to daim1l of the ge“m““emlﬁlmﬁﬂj“m\l n which @
is NY and X is NH.or NY, Y is a tetramethyl pipe H the: -~
formula XLa [gyr] A denotes al kyl ene- withsisd® C ators or arylene with 6532
C atons and B35 denotes—atkytene wtn 2-12 C atons, arylene with 6-12
C atonsg 4,4 - : 35 di cycl ohgxyl¢¥nenet hane or -
phenyl ene-Terr] -phenyl ene, in which GH2f e"qﬁr esents [err] 43. A polyner
according to Caim18 of the formy N CH VN H60 22 @ al Kyl endWlllah 2-12 C
at ons, alPkenyl ene with 4-8 C atons x €y Qexahydroxyl yl ene or 40
one of the radicals CHe

40 [err] 45 and [err] is al kf/'l'f’ene_ with 2-6C atons
[ err]cycl ohexyl ene phenyl ene or - Ho) - CO— _
1, 568, 839 -'O-CH"C”Z“-V.Bg 7®rr] and A represents one of

the radicals XVI1I, XXI, XXV or XXX, in whiich R R and R5.are hydrogen or
met hyl, B" denotes an al kyl ene radi cal Rni -12 C atonms, an alkxenylene
radical with 4-8 C atons, a xylylene or psoxyl ylene radical, a 5
cycl ohexyl ene radical or a radical of o zka [err] -

A
RCzR,

in which m, X", Z, R, R’ and Z'? have the same meaning as in Claim 7 and RS has

the same meaning as in Claim 9. o . _
5 16. A polymer according to Claim 4, of the general formula 1, in which X is 5

NH and —X—D—CO— represents a group of the formulae LX, LXI or LXII

~NH—CHy—CH—CO—

R
* : .
. LX
CHy Ny \CHy
RCHz Ly CHR
R S
\ CHyR
~NH~2Z0 N —(CH)pg — €O = '
2l 0" LXI
SCHpR
CHy
- co—
~NH s
oy At L
CH,R
RCHz ,‘;I .2
10 in which m, R and R’ have the same meaning as in Claim 7 and Z° has the same 10

meaning as in Claim 13, . .
17. A polymer according to Claim 4, of the general formula III, in which R!
. and R? independently of one another denote methyl, ethyl or phenyl and E
3 represents one of the radicals of the formulae XVIII to XXX defined in Claim 9.
15 ". " 18. A polymer according to Claim 5, of the general formula IV, in which Aisa 15
divalent radical of the formulae XVIII to XXX defined in Claim 9 and F is alkylene .
with 2—12 C atoms, alkenylene with 4—8 C atoms, xylylene, hexahydroxylylene or
7 one of the radicals -~ -~ - = - '

20 - —CH,—CH(OH)—CH,—, 20
—CH,—CH(OH)—CH,—0—Z"—0—CH,—CH(OH)}—CH,—
' or ' o '
—CH,CH,—0—CH,CH,—



[err] denotes one of the radicals -N(R')-, [err] [err] alkylene with

4-10 C atons, p-xylylene, [err] 10 -0 al kyI ene-O- with 1-10 C at ons,
-O- al kenyl ene—~O0—w-t+h4-8C 10—atos—or —Oxytytene=6— in
whi ch R3 -den drogen R' denotes al kanoyl with 1-8 C atons or al kenoyl

and [err enotes al kylene with .1-10 C atons or phenyl ene,

rep‘rH m al kenyl ene with 4-8 C atons, p:xylylene or a
arepy of t mmﬂ)[err]is one of the groups [érr] [err] 20

6one with 2- afon‘s aryl 6p8.83th 6-12C atons, 4, 4' -di cyd0ohexyl ene-
20 net hane ot r;., d| cal hen ne ich Z4 has,the
meani ng i r@a\,ﬁﬁg :f Jwﬁ?f—%ﬁao&g -?g'y&;‘k?ﬂ'g €-07 al kenyane wit h
4-8 C atons or y ene 44 A poI mer according to Claim19, of tHhe
formula V, in whrch |sarad| of the fornmula LXIV, in which R
denot es hydrogen and p denot eﬁf\ 25 45. A pol yner accor di ng to
Claim23;, of the fornmula VII ICi represents a

2,2,6,6-tetragef M;Herra@wrﬂmoharﬁl sradn&g%hermdmﬁms lramyﬂ@ with 2-12 C
atonss al Iqemydlebnﬂxe\%ntrﬁma%ml 6LX1v. xylyl ene, hexahyd roxyly ene br one of

the radicals [err] 35 I n V\,hlc‘_};, [grr] represents alkylene with 2-6 C
atons,[err] - - RCH;z - 35, cyrXnhexyl ene, phenyl ene
or - o RI—N X —
RCHz CHy
R CH; '

~CHaR g5 LXIV.
N—FCHz—CH"°'+P b

CHzR
‘CHy.

in which X is oxygen or NY Y, R and R’ have the meaning given in Claim 7,R¥has L
_ - the meaning fwen in Claim 9 and p is nought or 1. o
10 20. A polymer according to Claim 6, of the general formula IVa, in which A 10
’ represents a divalent radical, of the formulae XXXT to XXXIX defined in Claim 10,
which contains a polyalkylplpendme radical, Y has the meaning given in Claim 8 *
-and F has the same meaning as in Claim 18, :
21. A polymer according to Claim 6, of the general formula IVa, in which

15 —NY—A-—NY— represents a radical of the formula LXV or LXVI 15
. CH; R
RCH2 -
N Ny — LXV
RCH?2 Cﬁs
CHy
CHyR
N— LXYI ,.
CHaR
CH;

wherein Z* and R have the meanings given in Claim7, Y has the meamng glven in
Claim 8 and F has the meaning given in Claim 18. I3

20 22. A polymer according to Claim 6, of the general formula IVa, in whlch A 20
represents a radical of the formula

' —CH,—CH(OH)—CH,—Z"—CH,—CH(OH)—CH,— s
‘and Z" represents a radical of the formula LXVII to LXX '

CHy R
RCH; "

. i LXVII

RCH Ly
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64 46. A polyner as clainmed in Claiml
ref erence 'rrlany of Fyampl es |l to 15 47 A gnr\rﬂpesition Conpri Si ng a

1, 568, 839

substantially as described with

pl astics material and, as stabiliser, fromO0.005 to 5%by weight, based on
the weight of material to be stabilised, of a polyner as 5 clainmed j
S o as .. (-2
conp05|t|on as claimed in Caim47 mhereln t he ynmer -

stabiliser gis fromO0.01 to 1% by wei ghtl,568839 A corrp03|
Claim48 wherern .the proportion Of,

by me;ght 10

49 wheT 6i1 t he plastics 10 nst,
di ol efine or a mxture or c
or [err]-
hal ogen- cont ai ni ng pol yrer;

styrene

acid or

al cohol s and ami nes or acyl derivafHs
or '~ 15 copol yner of epoxides; a pol

derivati

pol yur et hane; a

copol yam de derived from di am nes agd;
am nocar boxylic acids or the correspondi
from di carboxylic acids and di al cohol s 20,
acids or the correspondi ng Iactgne

al dehydes and phenol s, ureas an
pol yester resin derived from

50. A c8q

met-hyl st yr ene; r of styrene;

ve thereof; a polyner(gglyed fromunsaturated 15

3w*xﬂyphenylene oxixde;
pol yurea; a polycarbongte

di carboxylic acids with polyhydmmclaumwholgwan , VMPyl conpounds as

cross-1inking agents or

flammability; a

cycl o-

3

fen

25 5

10

hal ogen- contalnlng no |f|cat|ons t her eof of

i dn ds ¢l ai ned 6!
myWM'st$|Hser|sfrom()02to()5%
AN qeR, | 8 aifred in any of Claims 47 to

p of a nonootg hFe_or
N hereor: ¥ pol §tyrene : yner of
‘a pol ywgr derived“bron1an [err] unsaturated
acetals thereof; a honnpolyner

a pol ysul phone; a polyanlde or
carboxylic acids and/or from

th | act ams; a pol yester derived
and/or from hydr oxycar boxylic
;o a cfossll keq 20 pol yner derived from
m nes; afi alkyd resin; p&g unsaturated
er se at ed or unsat ur at ed

| ow 25

G & B 5 oSP2YI e Eihily 64 1Y Eflind § AN A RINERRSAES O .

given in Claim 9 and X'’ denotes —O— or —NY— and in which F has the same
meaning as B in Claim 8 and Y has the meaning given in Claim 8.
23. A polymer according to Claim 6, of the general formula VII, in which G
represents a radical of the formula VIII defined in Claim -4 and F has
same meaning as in Claim 18 or is a radical of the formula
—-CH,——CH(OH)— H,——Z"——CH,——CH(OH)—-CH,——, in which Z" has the

' meanmg glven in.Claim 22,

15

25

.35

methyl.

lEolymer according to Claim 6, of the general formula VII, in which G
denotes alkyl with 1—18 C atoms, cycloalkyl with 5—12 C atoms, aralkyl with
7—12C atoms or aryl or alkaryl with 6 to 16 C atoms and F represents a radical
—CH,—CH(OH)—CH,—Z"—CH, —CH(OH)—CH —, in which Z'' has the
meaning given in Claim 22,

25. A polymer according to Claim 5, of the general formula VI, in which X is
oxygen and A is a divalent radical of the’ formulae XVIII to XXX defined in Claim
9.

26. A polymer according to Claim 5, of the general formula VI, in which Xis
—NY— and either A has the same meaning as B in Claim 10and Y has the meaning
given in Claim 8 or A has the same meaning as B in Claim 8 and Y has the same
meaning as in Claim 1.

27. A copolymer according to Claim 1, which consists of at least two dlfferent
structural units amongst those listed under Claim 7 to 26 -

28. A copolymer according to Claim 3, which consists of at least two dnfferent
structural units amongst those listed under Claim 7.to 17.

29. A copolymer according to Claim 1, which consists of one of the structural
units listed in Claims 7 to 26 and a Yolyalkylplpendme-free structural ‘unit.

30. A _copolymer according to Claim 29, in which the proportion of the poly-
alkylpiperidine-free component is at most 50 mol 5.

31. A polymer according to one of Clalms 1 to 30, in which R is hydrogen or

32. A polymer according to one of Clalms 1 to 30, in which R is hydrogen.
33. A polymer according to. one of Claims 8, 10, 13, 14, 20, 21, 22, 26, 27 or 29,
in which Y is hydrogen,
34. A polymer according to one of Claims 7 to 30 in which R' denotes
hydrogen or methyl.
35. A polymer according to Claim 34, in which R’ is hydrogen
hvd 36. A polymer according to one of Clalms 7, 11, 13, 14 or 15, in which R3 is
ydrogen.
- 37. A polymer according to Claim 7, of the general formula 1, in which X and
X' are oxygen, B denotes an alkylene radical with 2—12 C atoms, an alkenylene

~.radical with 4—8 C atoms, a xylylene or hexahydroxylylene radical, a cyclo-

45

hexvlene radical or a radical of the formula —CH_,_(_JH,_Q_C_H,CHz-—, “or -

10

15

25

35

45



al i phatic di epoxides; or a natural polynmer or a derivative thereof. 51. A
conposition as clainmed in any of Clains 47 to 50 containing one or nore
further stabilisers or additives custonary in plastics technology. 52, A

—corrp03|t|on asw wherein the further stabiliser is an
ant i oxi«a andwhe | astics ial is a polyol efine.

PNPOosS in Claim 47 substantially as described with
0 an to 21. 54. A nethod of stabil.ising a
rraterlal corrp"r|§| n§ |ﬂcorp,@58w39ng therein from0.005 to 5% by

el s l Dased W%S phen ene—%f l-{ Eﬁ — a% W %otgsagn%rof ahe rag cals c}? the 2-59?%)’ Tir

as cl ai ned i 3
X h
met hod as cldaue é’tﬁméﬁﬁ z#ér g;hg}llg :‘iﬁieq{l:%dm engwemm i %ne-faf ected 'BT'
adm xi ng at | edSIA poigmg-factdwn mrssofahe gelnmarfadnulanl Iﬁi%hmeLandbef or e or
h

during 3hapi repAngien kﬂe %’!"b%‘k?rcﬁt ﬁlyliﬂewh £ pol yrer #
stabiliser t cyg (ém { é‘ ,cal %lene_z. him,;?" sof st abl l'ising

a plastics maCept-al as cl al rre dalm- su stantlal y as descri bed
with reference to any of Exanpl es 16 to 21. 57. Stabilised plastics

mat eri al when produced by a nethod c din any of Clains 54 to 56.
KENNETH D. SPARROW Agents for the %Fﬂ@ﬁnts Printed for Her Mpjesty's -
Stationery O fice by the Courier Press Leam ngton Spa, 1980. Published by

(he it cLgrpt S A remne el Vet S R 1o o

copi es may g given in Clalm 7.
39. A polymer according to Claim 9, of the general formula I, in which X and
X' are oxygen, A represents alkylene or phenyl-substituted or benzyl-substltuted
15 - alkylene with 1—I5 C atoms or arylene with 6-—12 C atoms and B represents one of 15
the radicals of the formulae XVIII, XXI, XXV or XXX, in which R, R’ and RS are
hydrogen or methyl, B” denotes an alkylene radical with 2—12 C atoms, an
alkenylene radical with 4—8 C atoms, a xylylene or hexahydroxylylene radical, a
cyclohexylene radical or a radical of the formula —CH,CH,OCH,CH,— or
20 —%}li,CHQ,O—-phenylene—OCH2CH,-— and Z?, Z° and Z® have the meamng given . .20
in Claim
40. A polymer according to Claim 15, of the general formula 11, in which o i
—X—-D——CO—-— represents a radical of the formula , LV, LVl or LVII in which 3
R, R? and R® are hydrogen or methyl, mis1or2,Z denotes a direct bond and Z'2 -~
25 represents 1,2-ethylene, 1,3-propylene, vinylene or o-phenylene. - ' 25 -
41. A polymer according to Claim 10, of the general formula I, in which X and T
X' are NH, A represents alkylene with 1—12 C atoms or arylene ‘with 6—12 C
atoms and B represents a radical of the formula XXXVI or XXXVIII, in which R
and R’ are hydrogen or methyl, Z represents a direct bond and Z° is alkylene or
30 alkenylene with 4—8 C atoms or {)—xyly]ene o 30
. 42. A polymer according to Claim 11, of the general formula I, in which X is
NY and X' is NH or NY, Y isa tetramethylplpendme radical of the formula XLa

CHy

CH.
. - XLa

CHy cHs
A denotes alkylene with 1—12 C atoms or arylene thh 6—-—l2 C atoms and B :
35 °  -denotes alkylene with 2—12 C atoms, arylene- with 6—12 C atoms, 4,4'- 35
dicyclohexylenemethane or phenylene-Z4-phenylene, in which Z* represents
—CH,—, C(CH,),, —O— or —S80,—
43. A polymer according to Clalm 18 of the formula IV, in which F is alkylene

with 2—12 C atoms, alkenylene with 4-—-8C atoms, xylylene, hexahydroxylylene or
40 one of the radicals _ . 40

= CHy . @ CHy~ R : _ ~

—CH,~~CH(OH)—CH,—0-—Z"—0—CH,—CH(OH)—CH,—
—CH CH,—~0—CH,CH,—

45 and Z'%is alkylene with 2—6 C atoms, ——CH CH —-O—CH CH — cyclohexylene, < 45
: phenylene or

I‘v’;'__"-'u-'\
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10

15

35

CHy.

- ofo

3 o

“and A represents one of the radicals XVIII, XXI, XXV or XXX, in which R, R’ and

RS are hydrogen or methyl, B” denotes an alkylene radical with 2—12 C atoms, an
alkenylene radical with 4—8 C atoms, a xylylene or hexahydroxylylene radical, a

" cyclohexylene radical or a radical of the formula —CH,CH,OCH,CH,— or

—CH,CH,0—phenylene—OCH,CH,—, Z* denotes one of the radicals
—N(R'"")—, —NR?*—CO—NR3?—, —NR?*—~CO—CO—NR?*—,
—NR3*—CO—2Z*—CO—NR3, alkylene with 4—10 C atoms, p-xylylene,

e O<O)-exe-

—O—alkylene—O— with 1—10 C atoms, —O—alkenylene—O— with 4—8 C

~ atoms or —O—xylylene—O—, in which R2 denotes hydrogen, R” denotes alkanoyl

with- 1—8 C atoms or alkenoyl with 3—5 C atoms and Z2 denotes alkylene with
1—10 C atoms or phenylene, Z® represents alkylene or alkenylene with 4—8 C
‘atoms, p-xylylene or a group of the formula : '

| - R®

. L ﬁ : | :

—CH,—CH—0—CO—NH—Z"—NH—CO0—0—CH—CH —

or ' - '
R® O Re
y | SR _
—CH,—CH—0—2"—0—CH—CH—

Z% is one of the groups —CH,CH,—, —OCH,CH(R®)—N(R%)—CH,—CH(R%—,
—CH_,CH,—N(R*)—CH,CH(R®*)— or —0—(CH,),—N(R?)--CH,CH(R®)—, Z7 is

) ;
alkylene with 2—12 C atoms, arylene with 6—12 E atoms, _4,4'-éicyclohexylenee
methane or a radical -phenylene-Z*-phenylene, in which Z* has the meaning'

~ indicated in Claim 7, and Z”' denotes alkylene or alkenylene with 4—8 C atoms or

p-xylylene. _ - _

44. A polymer according to Claim 19, of the formula V, in which G is a radical
of the formula LXIV, in which R denotes hydrogen and p denotes nought.

45. A polymer according to Claim 23, of the formula VII, in which G
represents a 2,2,6,6-tetramethylpiperidin-4-yl radical and F is alkylene with 2—12
C atoms, alkenylene with 4—8 C atoms, xylylene, hexahydroxylylene or one of the

radicals

. —CH,—CH(OH)—CH,—,
—CH,—CH(OH—CH,—0—Z'"—0—CH,CH(OH)—CH,—
' - or '
—CH,CH,—O—CH,CH,—,

_in-which Z'° represents alkylene with 26 Catoms, —CH,CH,—O—CH,CH,—,

cyclohexylene, phenylene or .

OO

Hy

15

20

35
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46. A polymer as claimed in Claim 1 substantially as described with reference
to any of Examples 1 to 15. B

47. A composition comprising a plastics material and, as stabiliser, from 0.005
to 5% by weifht, based on the weight of material to be stabilised, of a polymer as
claimed in Claim 1. ' . _

48. A composition as claimed in Claim 47 wherein the proportion of polymer
stabiliser is from 0.01 to 1% by weight. o L

49. A coniposition as claimed in Claim 48 wherein the proportion of polymer

" stabiliser is from 0.02 to 0.5% by weight. - -

50. A composition as claimed in any of Claims 47 to 49 wherein the plastics
material is a polymer of a monoolefine or diolefine or a mixture or copolymer
thereof; polystyrene; a copolymer of styrene or a-methylstyrene; a graft copolymer
of styrene; a halogen-containing polymer; a polymer derived from an a«,p-
unsaturated acid or derivative thereof; a polymer derived from unsaturated
alcohols and amines or acyl derivatives or acetals thereof; a homopolymer or
copolymer of epoxides; a polyacetal; a polyphenylene oxide; a polyurethane; a
polyurea; a polycarbonate; a polysulphone; a ipoly‘amide or copolyamide derived
from diamines and dicarboxylic acids and/or from aminocarboxylic acids or the
corresponding lactams; a polyester derived from dicarboxylic. acids and dialcohols
and/or from hydroxycarboxylic acids or the corresponding lactones; a crosslinked
polymer derived from aldehydes and phenols, ureas and melamines; an alkyd resin;
an unsaturated polyester resin derived from copolyesters of saturated or
unsaturated dicarboxylic acids with polyhydric alcohols and vinyl compounds as
cross-linking agents or halogen-containing modifications thereof of low
flammability; a crosslinked epoxide resin derived from polyepoxides or cyclo-
aliphatic diepoxides; or a natural polymer or a derivative thereof. -

51. A composition as claimed in any of Claims 47 to 50 containing one or more
further stabilisers or additives customary in plastics technology.

52. A composition as claimed in Claim 51 wherein the further stabiliser is an

antioxidant and the plastics material is a polyolefine.

53. A composition as claimed in Claim 47 substantially as described with
reference to any of Examples 16 to 21. : : _

54. A method of stabilising a plastics material comprising incorporating
therein: from 0.005. to 5% by weight, based on the weight of the plastics material, of
a polymer as claimed in Claim 1. .

55. A method as claimed in Claim 54 wherein the incorporation is effected by
admixing at least one of the polymers as claimed in Claim 1, before or during
shaping or by applying a-dispersion or solution of the polymer stabiliser to the
plastics material. . '

56. A method of stabilising a plastics material as claimed in Claim 54
substantially as described with reference to any of Examples 16 to 21.

57. Stabilised plastics material when_produced by a method claimed in any of
Claims 54 to 56. o ' :

'KENNETH D. SPARROW,
Agents for the Applicants.
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