2- (%'Hy Foxy-3, 5-di substituted phenyl)-2H benzotriazole, and m xtures
stablTl'%H therewith The present “invention relates to 2-aryl-2H benzo-
triazol-es and their use as |ight stabilisers for organic material and to
stabilised m xtures. The invention also relates to a process for the '
prigparation of o-nitroazobenzene internedi ates which can be converted to
.the corresponding 2-aryl-2H benzotriazql e LV absorbers of the

$0- hydr oxyphenyl - 2Hbenzo- triazole type have for a long tinme enjoyed a
“consi derabl e econonic interest as |light stabilisers for organic mater- ial.

“~€onpounds of this type and their preparation and the use of these val uable
2-aryl - 2H benzotri azol es are known, for exanple, fromthe follow ng patent
specifica- tions: U S 3,004,896, U S. 3,055,896, U S. 3,072,585, US.
3,074,910, U S. 3,189,615 and U. S. 3, 230,194. However, these stabilisers
have poor ‘conmpatibility in certain substrates. They have a strong

t endency to_exude and sublinme and/or to volatilise during processing to
sheets, filnms, fibres and the like at high tenperatures. In this way, a
dlsproportlonately | arge proportion of. the benzotriazole stabiliser is
| ost, especi-ally in the case of extrenely.thin filnms and, coatings. Thi s
al so applies if the filns or coatings are exposed to el evated t enperature

. during use. Attenpts have been nmade to inprove the conpat- ibility and to
reduce the sta%r?Beﬁvdrosx-EyEsdiaubatﬁtuted phenyll)+PHabenaothibkele,
benzotri azol e. aﬁ&shlfﬁﬁﬁéé §@?Eiiigg&|gﬂe§e%§gh194 describes benzotriazol es

substltuted by a long-chaln

The present invention relates to 2-aryl-2H-benzo-
triazoles and their use as light stabilisers for organic
.material and to stabilised mixtures.

The invention also relates to a process for the
preparation of o-nitroazobenzene intermediates which can
be converted to the eorresponding 2-aryl-2H-benzotriazole, -

' UV absorbers of the o;hydroxyphenyl-2H—benzo-
triazole'type have for a long time enjoyed a considerable
~ economic interest as light stabilisers for organic meterQ
ial. ' T '

Compounds of this type and their preparation and
the use of these valuable-2;ary1-2H-benzbtriazoles are
known, for_example; from the following patent specifica-
tions: U.S. 3,004,896, U,S. 3,055,896, U.S. 3,072,585,
u.s. 3,074,910, U.S. 3,189,615 and U.S. 3,230,194.
HoweVer, these stabilisers have poor compatibility in
certain substrates. They have a strong tendency to
‘exude and sublime and/or to volatilise during processing
to sheets, films, ‘fibres and the like at high temperatures.
In this way, a dlsproportlonately large proportion of the
benzotriazole stabiliser is lost, especially in the case
of extremely thin films and coatings.. This also
applies if the films or coatings are exposed to elevated
temperature during use, T . _

Attempts have been made to improve the compat-
ibility and to-reduce the stabiliser 1oes by structural



il - = a nmethyl group, in particular 2-[2-hydroxy- . :
: gnfef?d?ct S%lphenyl ] YZI—Sbengot ri agol e, which has excell ent corrpat Pbility @
and an excel | ent stabilising action in pol yethylene. U S Patent - :

. Speci'fication 4,127,586 describes other nodifications of

. 2- apyI-ZH-benzotrlazoIes for inprovenent of .the processing characterlstlcs

- Thus, the conpound 2-[.2-hydroxy- 3- (|- phegyLet hyl)-5-net hyl - _

phenyl] 2H benzotri azol e shows better conpatibility and a | ower Iois due to
\XplatlI|satlonEMﬁlfmpatimmSanﬂhéhﬁénﬁbﬁrbéﬂéﬂér'azo|e .conpounds known up

le_ty f exanpl e
Sy oxy 5 o as AR R ReRs SO RET RSt boarg) S50 iBkeRster RSl o,
. have |i kew se 3@&@ E&ﬁzniﬁs|$uﬁs¢mwu$edkbyaa 15ﬁg58§é1§ af% ng}guﬁre
. bensorri avol o RavelP' ot by ¥ B bhvE Sarend, o8 BerELethag 2ok aonazony-

* benzotriazoles d r|ng proc 55|ng
;. according to t 1P G6R 1benzptrwaho&g,3wh1ch has excellent

. 5-di-(a, a-di rretdwiﬁafmail) raﬂd ar? FRCOPOLIE 2201611 PLIRET SLOOLY PhoW

W the
clittle loss dut] 3 enperature processi ng or
5 conpounds, Hgﬁi ﬁi %4 sed nixtures are contlnually exposed in the -

formof fil ms and coat ithgk, Ratégi’lisécsrﬁéﬁsific@@lo’ﬁg%e ’rocess %Or.{'{:elsu S
e asten o S A el e R S T e
© conpounds acco#MQWm@Qﬁwm |mceE?IfE;mﬁa¢Wtﬁ'sr6| at ggfrl%%é arid
?-Eo?;%érgkggggf?hfeg th 2- arJ}-gﬁﬁggﬁéatil qfﬁ@“ﬁ;ﬁéﬂ ¥&t at es o
' especially to P bﬁﬁg g<isbenzotriangle |shows better compatlblllty and a
- . lower loss due to volatilisation durlng processing than
'f,:the benzotriazole compounds known up to that time,
- B - Light stabilisers of the benzotrlazole type for S
"-._example 2-[2-hydroxy—3-a a—dlmethylbenzyl-5~methylpheny1]—_ :hi
.. 2H-benzotriazole, have likewise been dlsclosed in L
'fijJapanese Kokai 158, 588/75. R N T
:l -Attempts are also belng made to 1mprove the pro- lfﬁ
thhce551ng characterlstlcs of the benzotrlazoles durlng '
'“fol_proce551ng at high temperatures. LTINS
ﬂ,ﬁ_'f' The compounds: accordlng to the 1nvent10n for ;'
'_:gf example [hydroxy—3 5-d1—(a a-dlmethylbenzyl)phenyl]- |
_llT;:2H9benzotr1azole surprisingly show little Ioss durlng -
:hlgh-temperature processing or in the end use of the compounds,
:f_ffhwhere the stabilised mlxtures are contlnually exposed in
"”3{fthe form of fllms and coatlngs -to the effects of '
weatherlng and light. ' - :
f 'U,.S, Patent Spec1flcatlon 4 041 ,Olls descrlbes an
- ilmproved process for the preparation of the 2—aryl-2H-.
h“-benzotrlazoles but does not descrlbe the compounds
. according to the invention. - S
B - The present 1nvent10n relates to 2—aryl-2H-benzo— |
pfftriazoles as light stablllsers ‘and to organic monomers
'7.and polymers stabilised w1th.2—aryl—2H—benzotr1azoles. _
. The. 1nventlon relates especially to compounds of
3f.'the formula I |




.- 3 C}tjerr] T2 in which T I's hydrogen or chlorine and T and T .inde-

_ pendently of one another aré the group [err] 3 [err] in which [err] is

~hydrogen or lower alkyl, and one of T and T can also be t-octyl. 3 Lower

“alkyl [err] is located in particular in the neta- or para-position,

- prefser.ably in the para-position. Typical alkyl radicals are those having

1-6 C atons, such as nethyl, ethyl, i-progyl, t-butyl, t-anyl and 3-ngthyl -
Yentyl. Preferred conpounds are those in ich T and [err] have the sane
meani ng and T4 i's hydrogen or p-nethyl. Particularly preferentially, T4 is

~ydrogen. A particularly preferred conpound-is 2.[2- hydroxy- 3,

* 5-di-(a, a-di net hyl--benzyl ) - phenyl ] - ZFLbenzotrraz:

- conpounds are 2-[2-hydroxy-

..3-t-octyl -5-(a, a-di net hyl - S i 'aé%le and

i 2-[2-hydroxy- 3-(a, a- di net hy ) i5-tg 1] - 2H benZotri azol e.
. The conpounds according to S ' aJ ed as foll ows:

. Stage |I: [err] Di azoti . Jerr] [err]

'sodiumnitrite

in which Tl is hydrogen or chlorine and T2 and T3 inde-
pendently of one another are the group

2

CH3 Ty

in which Th is hydrogen or lower alkyl and one of T2 and
T3 can also be t-octyl. _

. - Lower alkyl T4 is located in partlcular in the :
meta- or para-position, preferab;y in the para-pos1tlon.
Typical alkyl radicals are those having 1-6 C atoms, such
as methyl, ethyl, i-propyl, t-butyl, t-amyl and 3-methyl-
pentyl. .

Preferred compounds are those in which Tz_and T3
have the same meaning and T4 is hydrogen or p-methyl.’

Particularly preferentially, T4 is hydrogen.

A particularly preferred compound is 2-[24hydroxy-
3,5-di-(a,a~dimethyl-benzyl )-phenyl]-2H-benzotriazole.

Partlcularly preferred compounds are 2-[2-hydroxy-
3-t-octyl-5-(«, a-dlmethyl-benzyl)-pnenyl] 2H-benzotriazole
and 2-[2-hydroxy-3-(«, a-dlmethyl-benzyl) -5-t-octylphenyl]- -
2H-benzotr1azole. '

The compounds accordlng to the 1nvent10n are pre-
pared as fOllOWS'

¢

e. Partlcularly preferred _



RN , V. X is an anion, for exanple chloride

- or sulfa{z ) HIV. + 7
' C0upI|ng N=N - '~[err] Iy acid or _ [err]
- alkaline T2 : medi um lerr] W

VI _-Stage |1: oH reductlve [err] cyclisation
Jlerr] and [err] are as defined above. Stage_1 The coupling of the
\wiazoniun1conpound can be effected in an acid or al kaline nedium -0 f

T he coupl ed. pigtage Gy ries an aral kyl group in the ortho-position relative

"~ the hydroxyl group and the reaction is carried. out in an acid nmedium

- the yield of o-nitroazobenzene VI. is 50% | ess than theory. Surprisingly,
nore than 80% of theory of the inter- nediate VI. is obtained pb the

*coupling reaction i s cgN i gdHout ;ﬂ ié{onggz al kal | ne nedi M KpH >11) .
- Stage 2 The reductive | sation

Otri azol e can be
" effected by one of thg¢ pwn reduc- tlomcnéthods for Dl e zi nc and

¢ NaCH, hydr azi ne or ' ?{drogqﬂﬁii {{&@bnoble e catal yst.

. The use of these agénts results in goo enzotriazol effyi & ds'NGhe i nvention
“‘also relates to a process for the preparation of o-nitroazobenzene’

- internedi ates which caqxgg converted to the corresponding

- 2- aryl - 2H—benz rla ol e. .The p cess aofor ing 1o the |nvent|on relates to

a

i the coupling o }d_ RF osilfate,
N | _ OH .
Coupling N=N T,
acid or T, NO,
alkaline '
"~ medium . T |
V. L o VI.
Stage IT: : |
reductive 'T'
VL. cyclisation !

_ : I..
Tl’ T2 and T3 are as deflned above, _
Stage 1 The coupling of the diazonium compound can be
| effected in an acid or alkaline medium, If the coupled '
phenol carries an aralkyl group in the ortho-p031tlon '
relative to the hydroxyl group and the reaction is carried
- out in an acid medium, the yleld of o-nltroazobenzene VI
~is 50% less than theory,
' ' Surprlslngly, more than 80% of theory of the 1nter-
.mediate VI. is obtained if the coupling reaction is
carried out in a strongly alkaline medium (pH>11).
Stage 2. The reductive cyclisation of VI, “to 2-aryl-2H-
benzotrlazole can be effected by one of the known. reduc--,'.
' tion methods, for example zinc and NaOH, hydrazine or
catalytic hydrogenation with a noble metal catalyst,



: |In%'In strongly al kal i ne al kanol . A mnimumof water in the reaction f;
: mxture s advant ageous for the solubility of the substituted phenol. The
* process according to the-invention differs fromthe prior art in the use of
- alkali metal hydroxide in an excess which far exceeds the stoichionetric
! angunt which is necessary to neutralise the.resulting diazoniumsalt -and to
i forma salt with the phenol. Accordingby- the coupling reaction is
Scarrled out in the presence of excess hydroxyl ions and at a pH val ue of
more than 1. The tmehhgtlvése mgenterrestlts ithagoelr bagkytaliaablee
~coupl i ng proceéﬁgﬂf ghoul d be avoi ded. . The success with -which the :
. -coupl i ng pr.ocess this specifica- tion has been carried out is therefore
“'particularly sur- prisithe imeenbioniabsefrehabesstei ahprnodeasofivuntbal t

. .under weakl y - algead pdkﬁaiﬁiﬁ}?'61‘%iﬁr@a%&@éﬂz@ﬁéhﬂﬂtwﬁe&‘i‘ﬁt@se Aighl ganof
i aromatic. azo dﬁﬁ;vatlves "Basi c PrlnC| es_of - em str by

n o
: J.D. Roberts a IﬁQ?VQ§E§§|?P ¥@¢\°?ﬁﬁ?§ﬂ?% &cz‘ﬁﬁﬂﬂYéﬁka¥§BgflaE§6§- -
_89_t3--.895, it is e{rpthI tsmlthﬁrsLnga%éf@ &OCOrd g PtoCtrS fzm eseﬁs:«emai%es to |
: opt.i mum naEnner abou ut_vir ses. a val,ues
grlg al 50 known t1f RIS IL R et RT % Ek%@aﬁﬁeEB}uVF hgg 585ﬁ§ﬁgbﬁgl
; the presence oflixedhtola WMMmthinhyallhand} and décmimbsenr afi dl y
with the evol ubpflsd 6Egd FeEctide fpeBOPe il {;dgsgeagagugf phedhpl or art

:is.that coupllng reactlons in excess ou

avoi ded. cf . Solukilitnef '@@ea$UbStFﬁﬁﬁaﬁeﬁhﬁnobs ocesses of Dye
. Chenistry", ‘lnter- . Bhé pr@&é@_@csecaie&iﬂgr%o(%ﬁé9,inveﬁﬁ§oﬁ3ai%%rs

;'252f253f_ ~ from the prior art in the use of alkali metal hydroxide
~-in an excess~which far exceeds th- stoichiometric amount
'.,which'is necessary to neutralise the resulting diazonium
"jd'Salt and to form a salt with the phenol, Accordingly,
_ “the’ coupling reaction is carried out in the presence of
"ﬂfh:excess hydroxyl ions and at a pH value of more than 1l.
_.f . The teachlng of the prlor art is that strongly
' falkallne coupllng processes should be avoided The o
'd succéss with which the coupllng process of this. spe01flca-"- )
'nftlon has been. carrled out is therefore partlcularly sur- "l'p_
*'Pr1s1ng. S S B
' The coupllng of phenols w1th a dlazonlum salt

qeunder weakly alkaline condltlons is a known method for the_fm.a_

preparatlon of aromatlc azo derivatives. _ In "Basic
S _”Pr1n01nles of Organlc Fhemlstrv“ by J.D. Roberts and

T MLC. Caserlo W A, Benjeamin, Inc, New York. (1965) page
'h¢893-895, it is emphasised that the coupllng process pro-
':vgrceeds in an optlmum manner at about pH 10 but v1rtua11y
. ceases ‘at higher pH values. S | o

p _ It is also known that o—nltrobenzenedlazonlum salt'
_:p"fhsolutlons are unstable 1n the presence of alcohol and :
“:”d;,alkall metal. hydroxlde and decompose rapldly with the

:";pevolutlon of Né. . For'thls reason, the teachlng of the
u'prlor art is that coupling reactions in excess alkali
'metal hydrox1de should be avoided. _cf, PFierz-David et

Eal., "Fundamen+a1 Processes of Dve Chemlstrv" Inter-




page 2497250, reports that when a coupling reaction is carried out under
strongly al kaline conditions the equilibriumshifts away fromthe diazoniu
ions. Soviet Union Patent Specification 360,357 describes the coupling of a
sQTyun1phenoIate I n weakly al kaline solution with-excess acid diazoni um

t so that the pH rapidly falls beHMNéhe val ue of 11 during the
reaction, which is absolutely contrary to the reaction conditions according

Yto the invent BEASTCE,c oot ok d1HE e ma8N 2912HEL pr3R-23, o-
~fi-troazobenzene i s obggi mllﬂlg@rg&n\/n@lz% Ul USRI dbey |, Ueter-

reaction is carried out |n a_st al k i ne. nedi um and he presence

y
of a |lower al REAENCEs Newe Y3k, éﬁ@ ﬁheHﬂ%ﬁxﬁ%ﬁT%ﬁpxﬁr%PQﬁﬁﬁt#Q%&dﬂ@ﬁ%ene
l tnt gr Imadl ate %F@ﬁp&ig!gse‘éatdiwmﬁ.@t Q:a&‘r&iresd -t bmdzext-Th rs’@fahgldilalkal:ane
stabilisers is e,subject of a_.pa |on €,.conmaun ccordi ng
To the | nvent COMMIAICRE Hoel pdy %ﬁar%ﬁﬁbﬁm ey TF RS Tk
organi ¢ pol ymdomns. - 'Such polyners are: 1. Pol ymers which are derlved

fromnmono- or di- ole exa I b
| i nked, polypropylene%bgalyls uty?%heﬂ%) J%%fﬁ%}ﬁ&ﬁ'fﬁ@éﬁgb eslriBes
polynethylpen&hb-enuplpm@ywéb@r@mdummjghﬁnﬂiﬁtﬂnxnuwe&kly alkalimer es of

the homopol yn%b;ult'ﬁhe% %ﬁd%&cass R3S AU S @%gg%wﬁov%ﬁne and

pol yet hyl ene, ene and ybut ene an e and
pol yi sobut yl eﬁéplgly Tal PP eoﬂraw@ rﬁﬁnélﬁer%urfmgtme

l'isted under %hlchoaseémlm @ylc@iﬁ{r&rz;amﬁ@rmé:md%ﬁn condltlons
propyl ene/ but -1 - ene .copal y .propyl eneli sobutyl ene co- pol yner and

et hyl ene/ but - 2CEREAdHEo| %a&@%% ®er - polyners of ethyl ene and
propylene with a di engn icohtealtn radethin M|W@1ﬁ51€r&'bf o—-

ethylldene- nitroazobenzene is obtained in high yield and in high
purity if the reaction is carried out in a strongly alka-
line medium and in the presence of a lower alkanol as the -

H. ;olllnger in '"tAzo and Diazo Chem stry", Inter- scienceNew York (1961),(zif;

solvent. _ _

. The preparatlon of a o-nltroazobenzene 1ntermed1ate
whlch is used to prepare 2-aryl-2H-benzotriazole light
stablllsers is the subgect of a part application.

The compounds- accordlng to the “invention are
effectlve light stabilisers for a 1arge number of organic
polymers., Such polymers are:

- 1. Polymers which are derived from mono- or di-
olefins, for example polyethylene, which can be cross-
linked, polypropylene, polyisobutylene, polymethylbut-l-
ene, polymethylpent-l-ene, polyisoprene and polybutadiene.
2. Mixtures of the homopolymers listed under 1), for
example mixtures of polypropylene and polyethylene, of

3polypropy1ene and polybut-l—ene and of polypropylene and
polyisobutylene. -

3. Copolymers of the monomers for the homopolymers .
listed under 1), for example ethylene/propylene copolymer,
propylene/but-l-ene copolymer, propylene/isobutylene'co-
polymer and_ethylene/but-l-ene copolymer and also ter-
polymers of ethylene and propylene with a diene, for
example hexadiene, dicyclopentadiene or ethylidene-



aci acrylic acid. 4. Pol ystyrene. 5. Copol yners. of
styrene and of a-nethylstyrene, for exanpl e styrene/butadi ene copol yner,
styrene/acrylonitrile copolynmer, styrene/acrylonitrile/ methacryl ate
lymer and styrene/acrylonitrile copolynmer nodified with acrylate
polyner; for exanple styrene/butadlene/gtyrene bl ock copol yner. 6. '
« G aft copolymers of styrene, for exanplé the graft pol ymer of. styrene on

. pol ybut adi ene, p 3§E§g Y4 O [
\E’ol ybut adi eneI gﬁﬁ?@gﬁ?ﬁg;:lher egj‘a& Ste@ \é&oﬁ;?ejésléﬁis%%&%r t5) o
nown-.as- acry peryldey psid Ggen- cont ai ni ng
vi nyl polynmersg,for exgﬁgkgtg@eﬂg qyl chlorlde pol yvinylidene chloride, =

pol yvi nyl" f1 uogid ghl bb
o o ot nor Baacs DrEbBoIgneRs P stV e e i et T mene o for
-copol yner and exampleeséyrhhedbuéaduqneanngomymenuxﬂtynnneﬁacrylonitryhers h
~whi ch d h as -
o yacryratee SRR, BRRY BB ety Rt =2
pol yacryl oni t r 8ng. s’cyrﬁe 8epydend tadder dopplymarhdqdividird ol th acrylate
advant age- . ousbxyuéed rarheahm@qea@wé/ﬁvﬁdﬁ%ﬂelmé wivek consist

of ‘an acrylic aC| nd a mel am ne/f or mal dehyde resin. -
- Pol ymers prepaf8 FVUﬁFunsaturated al cohol s and ani nes -and fron1the|r acyl.'*
derivatives or6acet al sGramt evpollymere i mytyremehdor pmtanply | tlee egratt

- polyvinyl ste ol nzoa V. t

- vipyl butyral, a%%ﬁ‘?mF? %&I g’t% oy é%}ﬁ?‘@éd r%{rﬁ ,ﬂkgeﬁ&er e ?‘Aé&%m ?Iyn%ir‘s

S with other v|n§tyrenpounah aprwl@nyﬁmmle on polybutadiene and mlxtures

' - thereof with the copolymers 1lsted under .5), known as
acrylonltrlle/butadlene/styrene or ABS '

._7. Halogenrcontalnlng v1nyl polymers for example

“norb rneﬁg and copol ymers of a-olefins, for exanple ethylene with acrylic (§§>
th

“;3,polyv1nyl chlorlde, polyv1ny11dene chlorlde, polyv1nyl
;“.__ff'fluorlde polychloroprene chlorlnated rubber, vinyl
hp;fff;chlorlde/v1nylldene chloride copolymer v1nyl chlorlde/
:;;fV1nyl acetate copolymer and v1ny11dene chlor1de/v1ny1 ':”r
_'atacetate COpolymer. ' L “.“”-"-' R “:7fﬂ
??t8m. . Polymers Wthh are derlved from «; B-unsaturated

r--f_ac1ds and their derlvatlves such as polyacrylates and L
__r;qipolymethacrylates, polyacrylamldes and polyacrylonltrlle.. L
.yuf,;The compounds accordlng to the. 1nventlon are advantage—:fne“
”g,'ously used in heat-curable acryllc resin. ‘lacquers which
rqcon51st of an acryllo a01d and a melamlne/formaldehyde

. res1n.-. o AT T ) i
LS9 Polymers prepared from unsaturated alcohols and _:”'
”.Qn.amlnes and from their acyl derlvatlves or acetals for [*
S ;74examp1e polyV1nyl alcohol polyv1nyl acetate polyv1nyl _
. stearate, polyv1ny1“benzoate, polyvinyl maleate, poly- ”Thf'_
v1nylbutyral, polyallyl phthalate, polyallylmelamlne and _h?:w

g &5the1r copolymers w1th.other v1nyl compounds for_example:j?'lf
_hliethylene/v1nyl acetate copolymer R T | "'?””
10, - Homopolymers and. copolymers prepared from epox1des L

) for example polyethylene ox1de or the polymers of the bis- _“gj”
'1'._lec1le ethers o




\&

et hy] enelyinyl acetate copolymer.. 10.. Honopol ynmers and copol yners _
prepared” rom epoxi des,. for -exanple polyethyl ene oxide or the polyners of
the bis- glycidyl ethers. - 8 - 11. Pol yacetal s, for exanple

pol yoxynet hyl ene, and al so_pol yoxynet hyl enes whi ch contain ethyl ene oxide
as_tMse conononer. 12. Pol yal kyl ene_ qildes for exanpl e pol yoxyet hyl ene,
polypropylene oxi de or pol yi sobutyl ene oxi de Pol yphenyl ene oxi des.
14. . Polyurethanes and pol yureas, such as in urethane coatings. 15.

_Pol ycar bonat es, ._ Pol ysul fones. 17. Pol yanmi des and copol yani des

wprrepar ed from aa-am nes Madie&érllﬁoxyﬂqrb examnl & mplgroxymethid ene ardekyl i c

aci ds or theirafiget @6& sPURAH %rﬁbai&?'é‘lﬁi?ﬁ&@’&ud?@'é@“tﬂ@
6/ 10, pol yam de 11@88 Yanlde 2 and poly-m phenyl ene-’i sopht hal am de. 18

Pol yesters of *ic acids and di al cohol s and/ or of hydroxycarboxyllc
aci ds . or the|r12actone§blyau kydame oxidest Bore ek dxyétnyxéﬁegnd'

Dot oot oy EEAY BBV LA AR S0 %%tlgﬁ-esaqﬂtﬁa% f%% °§Z'n1)|”§edu_r cas

:and mel'amine od3tkhe otﬁ@iym@mmyhame<aquﬁaa phenol/fornaldehyde ureal form

-al dehyde and nglam ne/ fgn d A aé” ﬁ%ﬁgp :
egceroI/phthallc acid reSins and thelr E%xgﬁ?g% Wi t ﬁiﬁlneﬂ;orna ehyde
resins. 21. COB%dREErat ed pol yester resjns -obtained fromthe copol yesters

. of saturated alh§,unsat Podiyedrthionartexylic aC|ds W th polyhydrlc al cohol s

and al'so fromygnyl COByyysylfones

- 17. Polyamides and copolyamides prepared from diamines
and dicarboxylic acids and/or from aminocarboxylic acids
or their lactams, for example polyamide 6, polyamide 6/6,
polyamide 6/10, polyamide 11, polyamide 12 and poly-m-
phenylene-1sophtha1am1de. |

18, . '_ Polyesters of dlcarboxyllc a01ds and dlalcohols
and/oq of hydroxycarboxylic acids or their lactones, for
- example polyethylene glycol terephthalate and'poly-l,h—
:'dlmethylol-cyclohexane terephthalate.
19. Crosslinked polymers obtained from aldehydes on
; the_one hand and from phenols, ureas and melamine on the
. other hand, for example phenol/formaldéhyde, urea/form-
| ”aldehyde and melamlne/formaldehyde resin,

ﬁ'f20,.” Alkyd resins, for example glycerol/phthalic acid
- resins and their mixtures with melamlne/formaldehyde re51ns.
‘_21, ' Unsaturated polyester resins obtained from the

- copolyesters of saturated and unsaturated dlcarboxyllc
‘acids with polyhydrlc alcohols and also from vinyl com-
=pgunds as crosslinking agents and their halogen-contalne 

ing, flame-resistant modifications. - N
22;' | Naturally occurring polymers, for example cellu~

. lose and rubber and also their chemlcally'modlfled homo-
: logue derivatives, for example cellulose acetates,. cellu-

o lose propionates and cellulose butyrates and the cellulose
f ethers, for ‘example methylcellulose. :

L - The compounds  according to the invention are not-
| ;'fonly effective 11ght.stablllsers, llke the 2-ary1-2H—



pounQS'agncrosslinking agents, and their hal ogen-contain- ing,.
flane-resistant nodifications. 22. Natural |y occurring polyners, for
exanpl e cellu- | ose and rubber and al so their chem cally nodified hono-

| ogue derivatives, for exanple cellul ose acetates, cellu- |ose propionateés
arid _cel | ul ose butyrates and the cellul ose ethers, for exanple
nethylceIIuLose The conpounds accordi Nng#4 & the i nvention are not only

«. effective light stabilisers, |like the 2-aryl - - 9 - benzotriazoles in

I |, b h - i Si I I

blatil sa?fon9§?¥h‘=%§8?§?fs% 3 gipere b %g e 48 YATkRTET or
stabi | i si ng popy#singlyubowr dAves ﬂhﬁcmohamdaﬁalhsaﬂnmuesﬂedra@hrtqmpera-
temperatures. fhgecogpauagsoed gﬁg&%ﬁaa&«&pt 1LY 1R Al g@{ xfé]yl one

particularly suitable for st I'Sin or exanp
t er epht hal at e BRYUYBErjBusybskeatese eor Océqzﬁnlmaaderaébfhlgh
pol ycar bonat estemperasappke obt ai ned fron1b|sphenol A and phosgene, or co-

pol ymers t hereof,” pol ysul f ones yam de for _exanple nylon-6, nylon-6,6,
nyl on-6/10 and the | i k@ﬂeaﬁama%‘g‘gé acﬁBF";éﬁ’lgdé@ ARSIy 3RG yii ¢

r eISi ntsh I t her rbhereforeapayticullesilys suitapdleeifiors s talyilesany ?o]iyﬁners
pol'yet nyl ene p y 0 ot-her

pol ynmers” Mhlcﬁf§£q§#¥§£28 hsigﬁﬁﬁgggh% E%%ﬁ%%ﬂggﬂﬁh%%éuﬁféj q§y1
stabilisers of ehéphbhﬁﬁ& e pr anolvmeasethﬁw@wﬁbr@&&WQarhdnatnﬂ3nﬂnrtw
Lhe conventi ongkajip Bodstanflet rpah! biUbRendl® A &S e@@f%ig%é N A0y phase

during the produgction o p ed product t’hey. can be

mixed in the fBPHYBETE BﬁH@P 9sB§B¥ﬁ§ﬂ§ﬁn§§,e@@ﬂ¥a&4 QQx)ﬂQREQ§ﬁ%Hk§,
which can be inyléa-69raybnaspeydaslon-6/10 and the like, and also co-

polyamides, thermosettlng acrylic resins,. thermoplastlc
acrylic resins, polyolefins, for example polyethylene and
polypropylene; copolyolefins and the like, and other

polymers which require highqtemperature'processing and
production,

The stablllsers of the formulae I, and II. are
incorporated in the polymer by the conventional methods
and- in particular are incorporated in any phase during the .
production of shaped products. For_example, they can
be mixed in the form of a powder, suspension or emulsion
into the polymer, which can be in the form of a powder,
suspen31on or emulsion, '

If desired, 0.1 to 5% by welght and preferably 0.5
to 3% by weight of the conventional additives, especially
antioxidants and light stabilisers, or mixtures thereof,
can be added to the stabilised polymeric mixtures of the
invention. Examples of such additives are: anti-
‘oxidants, UV-absorbers and_light stabilisers, such as 2-
(2'-hydroxyphenyl)-benzotriazoles, 2,4-bis-(2!-hydroxy-
phenyl)-6-alkyl-s-triazines, 2—hydroxybenzophenones 1,3-
bis-(2'-hydroxybenzoyl)-benzenes, esters of substituted or
unsubstituted benzoic acids, and acrylates, and also
nickel compounds, sterically hindered amines, oxélic aoid
diamides, metal deactivators, phosphites, compounds which

. destroy peroxide, poiyamide stabilisers, basic co-



'susgﬁn5|qp or enuI5|on I'f desired, 0.1 to 5% by weight and preferably 0.5/¢
~to 3% by weight of the conventlonal addi tives, especially antioxidants. and
- light stabilisers, or mxtures thereof, can be added to the stabilised
~polyneric mxtures of the invention. Exanpl es of such additives are:

anti- - oxi dants, UV-absorbers and |ight abi | i sers,. such as 2- :
'_(2.-hydroxyphenyl) benzotri azoles, 2,2-brs~(2' -hydroxy- _ _
«.phenyl ) -6-al kyl -s-triazines, 2- hydroxybenzophenones 1,3- o .
- bis-(2 -hydroxyﬂﬁﬂzﬁbmseﬂﬁyunuu&eatsngweg@ﬁtsUGﬁtthéﬁdaa&1€ﬂ§HQStrBBted

ni ckel ounds, stericaf

d y .
wﬁfgéglr gdaglm rs1es }ﬁ%{ﬁj Ccf'ag]%sg’e?? m%ﬁm%ac W%?b#%erﬁhogbllﬁﬁé‘u -
~ conpounds whi cwae‘m N%p)&ﬂi&smyd{amm; aba1¢§eg§asba§1§r§§, pigld

wéﬂﬁg f
rs)][ gglt: Icisgefs n&n%rl %Iﬂ ts, errul SI f i er?{F&F% fi%?%ﬁéo%fﬁ%ng agents grd

- -kaol i n,-talc, - nents fluorescent brlghteners

- flarreproofl ng agents améreua;u Eﬁ}p&%&x %? Y}- :
- non-di ff using | - benz trlazole nomn ‘as o¥% 2
- phot ogr aphi ¢ g%%%ﬁwg%% H‘?l%lhﬁiq hers 253, piategraphs: -

“Patent Specifi geladdnd, 042, ZIMS PaterEb/ Spédi&é&tid’t?'j ) y@igé%%'@tv)s by
f ar, ics i .
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" the-inven- ti o%OHr ¥opatdildiyar by szmntam of chhesuimtgdo&uat@sdaqtmzedchm@s

- The thermoset { £891808 cENELTRAYY TeRlE el WPl AL

. acquer :coati n are of part It ere : o
1_substances aregﬁﬁg ErFB@&%&N1§XQe§h@7@D@PQHﬂdSﬂﬂQﬂﬂrdqu£kn0thauhmwemeges .
. . ._-;”; “tion are partlcularly sultable for- stab111s1ng coloured

I images . |

The thermosettlng and thermoplastlc acryllc

res1ns which are used for lacquer coatings on vehlcles o
are of partlcular 1nterest ) These substances are des-- f,“ :
crlbed on pages 273-276 of Volume 1 (1964) and. on, pages ':-:;ﬁ

530-532 of Volume 13 (1970) of the ‘Encyclopedia of Poly—'-~
f,mer 501ence and Technology, Intersclence Publlshers New -

qubrk and also 1n_"Understand1ng Palnt" by W.R. Fuller -
:'1n Amerlcan Palnt Journal Co., St Louls 1965, pages 124~

135,

Acryllc res1n lacquers 'whlch are stablllsed
:taccordlng to the 1nventlon agalnst the actlon of llght
;@oxygen and humldlty, are the customary stov1ng lacquers i
:gsuch as are descrlbed for example,ln H, Klttel' “Lehrbuch
_ﬁdpipder Lacke und Beschlchtungen" (“Textbook on. Lacquers and
"ﬂVicoatlngs“) Volume 1, part 2, pages 735 and 742 (Berlln
}fl972) and in H,. Wagner and H, E.. Sarx "Lackkunstharze“
Vir("Synthetlc Resins  for Lacquers“) pages 229- 235 REC
f. _ Stablllsatlon w1th the compounds accordlng to_;' p“__
__”.gfthe 1nventlon of the 1acquers based on hot—crossllnkable o
f“}ﬂffacryllc resin and styrene is of- partlcular 1nterest Lo
"”51f;fDesp1te the- excellent phy31cal and chemical propertles h
7j-metal-effect lacquer produced from these re51ns is un—' ';"
;5fgfsu1table 51nce the styrene present results in cra21ng. '




Technol ogy, Interscience Publishers, New York, and also in "Understanding
Paint” by WR Fuller, in Anerican Paint Journal Co., St. Louis, 1965,
pages 124- Acrylic resin lacquers, which are stabilised according to the

530-532 qof Volune 13 (1970) of the Encycl opedia of Poly- ner Science and
Q

i Ryenti on agai nst the action of |ight, gen and humdity, are the
custonary stoving |lacquers, such as are described, for exanple,in H
_Kittel's "Lehrbuch der Lacke und Beschi chtungen"” ("Textbook on Lacquers and

Cbatlngs ), Ve 1. g n e n H
\‘thner and H F. Sarx <ﬁggir%%§§§a§§%€§ﬁ § gagggl%ﬁRggrg%légé%%ggﬁggis

pages 229-235. resgn ARd 2L KBR/ aGrY R ¢ e%%%68n8§3&8c6i"&| ﬁéspooﬁfhé-n

i nvention, of ddie, Iacquers based on hot-crosslinkable acrylic resin and -
styrene is of - partlcul : ere i te,ihe excellent phy a -
chem cal properties, a?r ?éﬁ? ?gﬁﬁg BﬁSdﬂgﬁaifF%ﬁ??ﬁeséhﬁeguﬁgoF% ‘un-
sui tabl e, sinay rmlwnmm plgseamtsrasel useilninr ambugts of- 1+10% b her

| acquers and qu]{[ y a a

al kyd/ acrylic/ne %unhe reS|H&gfgﬁé %%fg€ﬁ£ ?%BE BE?HQF @iaggye;breSﬁngve
the netal ef f éhe Fhrbilised lacqguarsntanuheprppdied Ryethsegonvenbdonad o
1-10% by wei ghdne-basetl oR tﬁ@—é@éﬂe]%oéé%eél nder fhagnedenateernkaste

stabilised | acquers can_ be e.conventi onal qne-coa

e IR D R R P T e

pignent is firad aimltle@hawbtedtwfthcoaéeﬂ Dathuelear | acquer. Further :

addi ti ves which can b n th er._ar oar I ght

st abi |l i sers, phenollc d§§g§91 angﬁggﬂ aaﬁ %en%?§%a§§ htﬁ%a%brs and

the like. lacquer are other customary llght stabilisers, phenolic
antioxidants, pigments, dyes, metal deactivators and the
like, ' ' .

“ In general; the stabilisers used according to the
- invention make up 0.1 to 5%. by weight and preferably 0.5
 to 3% by weight, based on the lacquer resin,

The combination of sterically hindered amines and
the stabilisers according to the invention enables not
only excellent gloss retention but also resistance to
flaking off to be imparted to the metallised stoving
lacquers which are based on acrylic resin and are used
for the top lacquer coats on motarcars.
The sterically hindered amines act as llght
 stabilisers in the acrylic resin lacquers and are res-
ponsible for their gloss retention on weathering.
However, if no UV absorber is present, UV light can pass
through the top coat without hindrance and result in
-damage in the lower epoxy ester coating. This is
successfully prevented by the addition of the benzo-

- triazole UV absorbers according to the invention. |

In this way, the combination of sterically hindered
amines with benzotriazoles offers not only gloss retention -
but also resistance to flaking off in metalllsed top coat
lacquers based on acrylic resins,

:_ The amines employed are effective in amounts of
0.1 to 5% by weight, preferably of 0.5 to 2% by weight



In general, the stabilisers used according to the invention make up 0.1 to_ﬁg_a
5% by wel ght and preferably 0.5 to 3% by wei ght, based on the 1acquer e
resin. The conbi nation of sterically hindered am nes and the stabilisers
-according to the invention enables not only excellent gloss retention but
" akse resistance to flaking pff-to be |np‘{ ed to the netallised stoving
| acquers which are based on acrylic resin are used for the top lacquer .
~coats on notorcars. The sterically hlndered am nes act as light stabilisers =
in the acrylic in |lac s and are res- ponsible for their gloss . -
~etention on éﬂ‘ie???\ %v%ﬁ 0;? he ¥ Bpswebshtisbpsedenn, the light
can pass througicmrhdapesml vmthout hi ndrance and result in damage in the
| ower epoxy ester coati successful |y vented by the
addi tion of the benzo-cpg%azd?e %k}%ﬁ% %e?§CQE@6P§|F§ ggethgvﬁﬁ é@ni 8Fe In .
this way, -the &fisdEivoninfarowntsadfyOhl nter §4 hy1wesgnt&hpb@méghbl§zgges
offers not onl Y @ G RetRPLidbut S ceat I I n :
A4 %’i%ed PR B FeLaL e Ee 6k B0 Brempiapta

netal | i sed top,coat, | ac rs on acrylrcr -
are effective H?%ﬁﬂnﬂﬂ(¥hﬁ I Ie epinwei ght, preferably of 0.5 to 2@6by-="

wei ght - 12 - and egmxiaine Aigh® BB DycMei ghichbassd, 98 ?.ﬁ this = .
acrylic resin. %tﬂé‘% es faccorjceiqg&to t he 1 nvention are eftectiVe -
i n anounts of vy of 0.5 to 2@6by wei ' ght and-
especially of . 0.5 to 1@6by melght based on the acryiic resin. The anmine"
| ight stabilisers which are used in this invention have the formula XI.'

. 1n which q is 1 or 2 p is 2 to 14 and G. , GZ’ 63 and GA
:1ndependent1y of one -another are alkyl or Gl and G3 |

.,a.together form an alkylene or are each carboalkoxy or

h.--carbophenethoxy, or G1 ‘and G2 or G3 and Gh’ lndependently o

.. of one another, together form an alkylene or azaalkylene, L

- if q is 1 M is. hydrogen. hydroxyl, oxyl, ‘substituted or T'dfa

_'_:unsubstltuted alkyl alkenyl, alkynyl, aralkyl alkanoyl.f:'

”_ alkenoyl, benzoyl, glycidyl or ~CH,CHOHZ, in which Z is S
hydrogen, methyl or phenyl, and if q is 2, M is alkylene Sl
_alkenylene alkynylene arylenedlalkylene or the group = .
'-(cnz)zoocalacoo(cnz)z' or the group ~CH,000CR,gCOOCH,-,
‘in which R18 is alkylene and ng is alkylene Xylylene or .
.CYcloheXYlene and M; has ‘the meaning ‘defined for M whereff

- - aqais l, L is a divalent organlc radical whlch makes up the
'*:IHN-contalnlng rlng to a 5—membered to 7-membered rlng, or




in which,g isl or 2, pis 2to 14 an[err],[err] and [err] independently of
one another-are alkyl, or [err] and [err] together forman al kyl ene, or arg
~each carboal koxy or carbophenet hoxy, or [err] and [err] or [err] and [err],
|ndependently of one another, together forman al kyl ene or azaal kyl ene; if
gN-g.1, Mis hydrogen, hydroxyl oxyl , Bubstltuted or unsubstituted alky,
alkenyl al kynyl, aral kyl ., alkanoyIT'a k&noyl , benzoyl, glycidyl or [err],
20N mhlch Zis hydrogen met hyl or phenyl and.if qis 2, Mis alkylene,

| kenyl al digl .
2B bob G S ) BpnBB AR RN er’ od 15, IO giralent oremnic |
i s al kyl ene, xpagicad Uhlchcmak@ﬁyw®n¢ qontaining (gt ddef i ned
for Mwhere q hgmﬂ.ergdl %&7&%&&‘3&9{@0&&% Caxf@(%ﬂﬁadh V&H@i‘ti@ﬂf@ﬂy'pcéﬂebe

"N-containing ring - Is two

rin
nonoval ent radléﬁk?d HHdaL11P§l§€d£$5F§h éhﬂ%mﬁrqwﬁiﬁgﬁakes up

- the ‘N-contai ning ring saitableremieiesd dre Ehmrdmﬁpﬁimdmgpﬁnthahfchlow1ng
'addltlonally cgn be I|nked by .a linking group to other am ne groupings.

"SU|tabIe .am fne 18he- conpounds -of the follomnng - fornula [err] X1 =
[err] [err] [err in which G is hydrogen, alkyl-or phenethyl. and s
hydrogen hydroxyl,doxyl, al kyl, 2- nethoxyethyl -alkenyl_or'propargyj.

'”dAmwd' —  Alkyl |
D B - XIT
&00¢ ) 'CO0G,

}gin whlch G5 1s hydrogen, alkyl or phenethyl and Mé lS TS
,;hydrogen hydroxyl oxyl alkyl 2-methoxyethyl alkenyl _ ;
woor propargyl I : S - -'dﬂ""“
R T 2, 2,6 6-Tetraalky1p1per1d1ne compounds are prefer—l
eﬁz~ab1y used and these preferably contaln a group of the '
':fformula XIIT o '

CXIIT

--_.in WhiCh R is hydrogen or methyl _ L _ §
| Ll ‘The llght stablllsers to be used accordlng to the
'ijdxnventlon 1nclude 1n partlcular the follow1ng categorles
. of compounds: o - L _

"‘.’_a) Light stablllsers of 'l:he formula XIV




2,2,8, 6-Jetraal kyl pi peridi ne conpounds are prefer- ably used and these
preferably contain a group of the fornmula XIlIl [err] XIIl in which Ris
hydrogen or nethyl. The light stabilisers to be used according to the
invention include, in particular, the follow ng categories of conpounds: a)
| i‘ght stabilisers of the formula XV 14 - [err] [err] XIV [err] in

. which n is the nunbers 1-4 and preferablﬂ T or 2, Tis hydrogen or - CONH2,
~Ris as defined for forrmula XIll, [err] is hydrogen, oxyl, [err] alKkyl,
‘*CB C8 al kenyl, C3-C8 al kynyl, C7- C12 aral kyl, [err] alkenoyl, glycidyl or

“& group - CHZCH(CH) Z, in which Z is hydrogen, nethyl, ethyl or phenyl,
[err] preferably belng hydrogen, [err] alkyl, allyl, benzyl. acetyl or

acryloyl, and Rif n=l, is hydrogen, [err] alkyl, which can be inter-

rupt ed by one or nore oxygeRGHons, CHanoefhyl, |benzyl, glycidyl, a
nonoval ent radical of an &lipha cPo- allph tic, aral i phatic, aromatic
or heterocyclic .carboxyli I d, ' hosphor us- cont ai ni ng
acid or a nonovalent sily §§gr' gical of an ali- phatic
carboxylic acid. having 2{18 C a al i phat X¥Vcar boxylic acid
having 5-12 C atons or of {arg onatl arboxyli ¢ acid having -15 C atons, -
and, if n =2, is. [err] ky CA-@12 al ke Egne, xyl yl ene, a dival ent

radi cal of an aliphatic, cycloallphat|c,. aral-i-*

in which n is the numbers 1l-4 and preferably 1 or 2, T is
hydrogen or -CONH,, R is as defined for formula XIII, Rl
is hydrogen, oxyl, Cl-Cj_8 alkyl, CB’CS alkenyl, 03508_
alkynyl, C7-C12 aralkyl, C1-08 alkenoyl, :
glycidyl or a group -CHZCH(OH) -Z, in which Z is hydrogen
methyl, 'ethyl or phenyl, Rl preferably being hydrogen,
Cl—C'l2 alkyl, allyl, benzyl, acetyl or acryloyl, and R2,
if n=1, is hydrogen, Cl-C18 alkyl, which can be inter-
rupted by one or more oxygen atoms, cyanoethyl, benzyl,
glycidyl, a monovalent radical of an aliphatic, cyclo--
aliphatic, araliphatic, aromatic or heterocycllc carboxyllc
acid, carbamic acid or phosphorus-containing acid or a
monovalent silyl radical, preferably a radical of an ali-
phatic carboxylic acid having 2-18 C atoms, of a cyclo-
aliphatic carboxylic acid having 5-12 C atoms or of an
aromatic carboxylic acid having - =15 C_atoms,'and, if
ns=2, is.ql-Clz alkylene-,-C,_;Cl2 alkenylene, xylylene, a
divalent radical of an aliphatic, cycloaliphatic, arali-
phatic, aromatic or heterocyclic dicarboxylic acid,
dicarbamic acid or phosphorus-cohtaining acid or a dival-
ent silyl radical, preferably a radical of an aliphatic
dicarboxylic acid having'Z-BGﬂC atoms, of a cycloaliphatic
or aromatic dicarboxylic acid having 8-10 C atoms or of an
aliphatic, cycloaliphatic or"arqmatic dicarbamic acid
having 8-10 C atoms, and, if n = 3, is a trivalent radical
of an aliphatic; cycloaliphatic, aromatic or heterocyclic



, phatic, aromatic or heterocyclic.dicarboxylic acid, dicarbamc acid or
. phosphorus-containing acid or a dival- ent silyl radical, preferably a L

. radical .of an aliphatic dicarboxylic acid having 2-36 C atom; of a

i cycloali phatrc or aromatic dicarboxylic acid having 8-10 C atons or of an

i alNgphatic, cycl oal i phatic or aromatic d|1c‘5ar bam c- acid having 8-10 C atons,

tand, if n =3, is a trivalent radical of “an aliphatic, cycloalrphatrc

t t |

e bee hotasatnse adih, I (EF AL Yt oa el HER UF o7

“fadical and, i® mspmm&ﬂmmg racid adr o triedleht $£lyl radical
i cycloali phat i Ca9d arlqrr@{.up tieg raa 1%039/ %?Qéjdléﬁi'yc%fréﬁ lllat:r.c,

. Substituents are, ’f or. exa

N e L T TR T st e P S Ten A e e s S e R G A A = ) & SIS i e Sm g e eI T8 AL S M R et s s as o, e ey s meaer e

© sec.-butyl, tel¥ola@ljph %)&H arrP"éﬁelﬁ Jeawbwlﬂc aci ayl, n-decyl, -
tnh undecyl ?r tn dodecylAn;i«ﬂr-Jcﬁ @k}[ﬁrédbé’h{&éﬁ'%sCé’f"ebefof‘oéxﬁ%iﬁﬂge S
i the groups liste . n-tridec radéec
. h-hexadecyl - or mﬁ 5‘3 1%yq"[ e’r"lif%f}%enﬂ %fr@?ﬁ c%?lcbcejb }%/151’ e’Rﬁﬁ%m bu vt
. -1- propenyl ;. ahla}iexymgt lma-ldq;ﬁyl 2 Za-lﬂ'tﬂmﬂl-heﬁyibprm-aﬁmhylz hegetyl, 2~ '
.-octenyl or 4 tg%glﬁgq{ [err] Al kynyl [err] is preferably
;'propargyl al. kK specrally phenet hyl in particular - .-
. benzyl .. [err Alkanoyldérng AL Reargtt K, feamMbe, tmnpenagple bthgryl or
- octanoyl,. but ghog F}@'ims‘yte@@'ﬁﬁve &2 PO C80N %@rrx%r-'tfld@%yl n-
:;..partrcul ar’ acry %X" Agm rr%;\%oﬁay ent radr cal_ of & car okyl'i ¢ -aci B
i is,.' for exanpl'€ adecydat - et zﬂqrﬁzﬂﬁtﬁ e@Wteylic acid - TN
: nethacry|.c acid, mal ei «?g{ilﬂnﬁvmﬂ agdrd 196, Bfor example l-propenyl -
§ (3 - dr-tert Qﬂh¥h %Bhegyl '(”Efbéﬁ%éh§fi Z-hexenyl 2— e
A octenyl or 4-tert. -butyl-z-butenyl | o e
- : 3'08 Alkynyl Rl is preferably propargyl -
R : 7—C12 Aralkyl R1 is eSpec1a11y phenethyl or 1n '5
. -f..=_'par1::r.cu1ar benzyl., : : : IO

s Cl—C8 Alkanoyl Rl for example formyl _ ;
;proplonyl butyryl or octanoyl but preferably acetyl and
“,3‘C5 a1kenoy1 R, is in partlcular acryloyl. . .
_,r.,f' _ As a monovalent radlcal of a carboxyllc a01d R2 >
_;f*egls, for example an acetlc a01d stearlc a01d sallcyllc "f”
]fefﬂacld methacryllc a01d ‘maleic ac1d ben201c a01d or B- “ ;
"{j(3 5-d1-tert -butYl-h-hydroxyphenyl)-proplonlc a01d radl-”a'
.cal-..._-- . o o

: _ As a divalent radlcal of a dlcarboxyllc a01d R2
ﬂfﬁles for example an adlplc ac1d suberlc acld seba01c o
,e-f:acid, phthallc acid, dlbutylmalonlc ac1d dlbenzylmalonlc
- f'a01d butyl—(3 5-d1-tert -butyl-h—hydroxybenzyl)-malonlc N
o ﬁﬂ"acid,or b1cycloheptenedlcarboxyllca01d radical. - = E

PN e As a trivalent radlcal of a trlcarboxyllc a01d .

wf'f;L:RZ is, for example, a trlmellltlc a01d radical or a -_flﬂ

””ﬁ:nltrllotrlacetlc acid radical. BT T

_f e R2 can also be radicals of di- and trl-carboxyllc o

u'}; _ac1ds such as are. prepared lndustrlally by ollgomerlsatlon -

_ jf”wof hlgher unsaturated fatty a01ds or by a. Dlels-Alder i

"ffyeaddltlon of acryllc acid onto 11nole1c acid.. Further-_7




cal . yAs a,dival ent radical of a dicarboxylic acid, [err] is, for exanple,
. an adipic acid, suberic acid, sebacic acid,. phthalic acid, dibutylnmalonic
" acid, dlbenzylnalonlc aci d, butyl (3, 5- di-tert

7butyl 4- hydr oxybenzyl ) - nalonlc acid or blcycloheptenedlcarboxyl|caC|d

radital .. As a'trivalent radical of a.tricarboxylic acid, R2is, for

exanple, a trinellitic acid: radical Q16 thrllotrlacetlc acid radical R
‘ean al so be radicals of di- and tri-carboxylic' acids such as are

\prepared. i ndusipbigl ' Dkefl B9REPTH Hldiballs NARA AL DS Ay act ds.
: n .o u

~or by a Diel s- Al'der additio acrylic acid onto |1nolerc aci rther-
- 16 - nore, Re2E4ACR 84 BONOxdi Sdi-s A% PPlaenifas yfamexanpte ol of

~.nono-, di - a_nd n@hbienowigqgrcl @mewmmmoldz%w&dﬂ REn &b her,
but anedi al di gk %m délr.L H?’IEL tr| s ‘%vl S_LO urateé) 4
1, 3-di gl yci dyl qth iglycidyl- h-dlmethyl-
4- hydrox% 1, f Bydangopagtmﬁihhﬁ#hm@mumqug2/2%6164§?nt&meﬂﬁy1pﬁbémddfﬁeﬁ

..tetracarboxylic aci yrg t C ica

~‘a .dival ent radical of gédl carb tl:g‘rrar'l C 2e d%algz."aca?' ﬂxﬂaﬁﬁ%caaé oxylic acid,
hexanet hyl enedReaiBaniforaexampde,c &l mw@m&m @Baisherafliczalani ¢ aci d

- radi cal . Exanples of pakyal S gatggory
~are the follow,n ?_ndglsb'\’ilvau'ﬁﬁftI @g%fﬁ%%f ?'ﬁ%ﬁ%ﬁ%ﬂ aféil%erﬁe%h%% 2)

1-al vyl - 4- hydr5%¥- ?Xé e5- fle Voiepedisarbayic acid radlcal or
1- benzyl - 4- hydZQkytBlﬂyﬁeﬁethbaWQEMdedwﬂd(ﬁaﬁidgl

1-(4- _t ert. -butyl-2-but ﬂ&%lesh%%‘r p)é)iyalkylplpertle Jrnae 1nftht%/|snteﬂ?rilse rs
: of this category are the follow1ng compounds :
1) 4-hydroxy-2,2,6,6-tetramethylpiperidine
2) 1-allyl-4-hydroxy-2,2,6,6-tetramethylpiperidine
3) . 1-benzyl-4-hydroxy-2,2,6,6-tetramethylpiperidine
4) 1-(4-tert. -butyl-z-buteﬁyl) 4-hydroxy-2,2,6 6-tetra-
methylpiperidine :
5) bL-stearoyloxy-2,2,6 6—tetramethy1p1per1dlne |
- 6) 1—e*hyl—h-sallcyloyloxy—z 2,6 6-tetramethylp1per1d1ne
i 7) h-methacryloyloxy-l 2,2,6 6-pentamethy1p1per1d1ne
8) 1,2,2,6 6—pentamethy1p1per1d1n—4—yl B-(3,5-di-tert.-
e butyl—h—hydroxyphenyl)-propionate '
9) 1-benzyl-2,2,6,6-tetramethyl-4-piperidinyl maleate
10) bis-(2,2,6 ,6-tetramethylpiperidin-4-yl) adipate
- 11) bis-(2,2,6,6~tetramethylpiperidin-4~yl) sebacate
- 12) bis-(1,2,3 6-tetramethy1—2 6-d1ethyl—p1per1d1n—4—yl)

~ sebacate
13) bls-(l-allyl-z 2,6 6-tetramethyl-plperldln-h-yl)
. phthalate
14) :1—propargyl—4—B-cyanoethyloxy-Z 2,6 6-tetramethy1- |
- piperidine |

'15)  1l-acetyl-2, 2,6,6—tetramethylplperldln-h-yl acetate
- 16) 'trl-(Z,2,6,6-tetramethylplperldln-h—yl) trimellitate
17) 1l-acryloyl-4-benzyloxy-2,2,6,6-tetramethylpiperidine
18) - di-(1,2,2 6','6-pentamethylpiperidin-myl) dibutyl-
- ~ malonate -
- .19) di-(1,2,2,6 6-pentamethylplperldln—h-yl) butyl—(3 5



- 5) 4y stearoyloxy-2 ,2,6, 6-tetranethyl piperidine 6)

~ 1l-ethyl -4-salicyl oyl oxy-2, 2, 66, 6-tetranet hyl pi peri di ne 7)

< 4- et hacryl oyl oxy-1, 2, 2, 6, 6- pent anet hyl pi peri di ne 8)

. 1,2,2,6,6-pentanet hyl pi peridin-4-yl -(3,5-di-tert.-

: buLyI-4 hydr oxyphenyl ) - pr opi onate 9)° .

© 1-benzyl -2, 2, 6, 6-tetranet hyl - 4- plperldLn@T naleate 10) | bis-

(22, 6, 6- tetranethylplperldln 4-yl) adipate 11) bis-(2, 2,6,

3;% teEranethyIplperlcﬁlrtbmﬂg buxy&ﬁéfhﬁdjoxybenzyl)-malonate ) :
is-(1,2,3,6-t 2 1

© bis-(1-allyl- eéd)am%h razn’gzt géy’leé Ip‘)g épré?élug %T‘?e%ﬁ%ﬁﬁ'l' Té 24511genzyl-

o1 propargyl 4- B—cyarﬂ?é't% y-2, 2,6, 6- tetrarret hyl - pi peridi ne 15)

- l-acetyl -2, 2, 6213¢‘§fi13”293 4¥%ﬁfhﬁ%fh rl%gﬁlItatﬂ9%7?1perldln-4-y1)

Stri-(2,. 2 6 6-tetrangth %%[Mﬁldln 4
- 1- acryloyl 4- benzylgﬁ&’ thylplperldlne 18) -
di-(1,2,2,6,6- mﬁranm:mtmlp'e,rambrsd-&A-)cﬁMdﬁozglPIﬁlﬁugﬁflz 2,6,6~

i tert Zhutyt Lo nydeeR SISt tAe £0) o (7 2. 2 6,

: 6 pentanethylpﬁﬁ@rlmQ1quﬂﬁ2ky4kﬁhgs (4ﬁﬂavbambﬁm0xy-l-n—propyl-2 2, 6 6-

-(1, 2, 3, 6- tetrane ery di n-4-yl) di benzyl nal onat & 22) :
hexane 1' éﬁW(4 carbanny ]§%- %qéal Y1-2,2, 6, 6- t et r amet hyl pi peri di ne) -
- 23) toluene [ ) Q»édﬂe#rqmeﬁh&lpapﬁfnd&n—h-oxy)-_ .
: tetranethylplperldlaqnaﬁ@
. di met hyl - bi s-( 6 i n-4- oxy i | ane 25) :
" phenyl -tris- (25536 ??’F &"aﬁ’@‘ (:%0 ﬁgf‘ﬁr»cﬁj Thekrang Ylplperldln-h-oxy)--
silane '
26) trls-(l-propyl—z 2,6 6-tetramethylp1per1d1n-4—y1)
phosphite
27) tris-(1-propyl-2,2,6 6-tetramethylp1per1d1n—4—yl)
. phosphate Rt
'28) phenyl bis-(1,2,2 ,6 6-pentamethylp1per1d1n~h-yl) -   '"
phosphonate ' RURS as

29) ©bis-(1,2,2,6 6-pentamethylp1per1d1n-4—yl) oebacate
30) bls-(l-benzyl-z 2,6 6-tetramethylplperldln-h-yl)
- . sebacate
_31) 'bls—(l-allyl-z 2 6 6-tetramethylp1per1d1n-4—y1)
R ‘sebacate . _ R
~ 3la) 2,2,6 6-tetramethyl—h—hydroxy-h-carbamoyl-plperldlne'13'
- 32) 4-benzoyloxy—2 2,6 6-tetramethylplper1d1ne S
- 33) b-acryloxy-2,2,6 6-tetramethy1p1per1d1ne g
34) 4—(p-chlorobenzoyloxy)-1 2,2,6 6-pentamethylp1per1d1ne ' i?f
- 35) 4-lauroyloxy-1,2,2,6 6-pentamethylplper1d1ne ' St
© 36) 1-allyl-2,2,6 6-tetramethyl—h—plperldlnyl sallcylate o
37) 1-(2-benzoyloxyethyl) 2,2, 6 6-tetramethy1 h-plperld- :l: f5f
- inyl benzoate - : : '*ﬁi'--.
~ 38) bis-(1,2,2,6 6-pentamethy1—4-p1perldlnyl) 1sophtha1atef-.i i
. - 39) bis-(1,2,2,6 6-pentamethyl-h—plperldlnyl) adipate h  _;?
© T ho) bls-(l-acetyl—z 2 6 6-tetramethyl-h-plperldlnyl) SR
'~ sebacate - - R RS
;41)' bls-(l-hydroxyethyl 2 2 6 6-tetramethyl—h-plperldlnyl).'; o




: sil ame 264 tris-(l-propyl 2 ,2,6, 6- tetranethylplperldln 4-y1) phosphlte
. 27). tris-(1-propyl-2,2,86,6- tetranethylplperldln -yl) phosphat e 28)

: phenyl bis-(1,2,2,6, 6 pentanethylplperldln 4-yl) phosphonate 29)

i bis-(1,2,2,6,6- pentanethylplperldln 4-yl) sebacate 30)

; bISJ(l benzyl 2,2,6, 6-tetranethyl piperidin-4-yl) sebacate 31)-

i bis-(1-allyl-2, 2 6 ," 6-tetramet hyl pi peritn:4-yl) sebacate 31a) 2 2,6,
26 tetranethyl 4- hydroxy 4- car banoyl - pi peri dine 32) _

__4-benzoyl oxy- 2, 2,.6, Guciimars hyl pi peri di ne 33)

4- | o 2 2 6- tetra r|d|ne -
f 42?§r§h|§¥82ﬁ?;nethw r@?%%fiii%ﬁﬁﬁ-ajﬁg?rﬁfﬁﬁﬂﬁﬁkﬁin&ﬁ) nﬂt%&&@@?bxy I.
. 6- thyl

(5 benzoy! oxsBny SRR 2 B H e trametut TpReRAE be)

i bi's-(1,.2,2,6, 6- pentéﬁ@wmﬁﬁtub%ﬁeperldlnyI) i sopht hal ate 39) bIS (1 2,2

! . 6-pentanmeth Ditpe ki di

g eupent amet vkag: p‘éﬁc?. ‘n‘%t:")“ AT B ol R e fa i),

¢ 6- tetranethyl 4-pi.p - 18 - succinate 42) . tris-(2, 2,6,

[ 6-tet thI4|dﬁ%WﬂWLQ@66#&ﬁ 1 din-4-oxy)-
tr (sa E?nﬁutzl 20 pt et r amet k?ylr( 4-pi per| di nyln)?e tri r?e]lqelrtlatlen 44)°XY)

?ims(lbmw 5%, glibEy € ramet hyl - 4-piperidinyl) phosphate - ”

I - 46) 0,0'-di-(2,2,6 6-tetramethyl—h—plperldlnyl) tolylene—

_ S h-dlcarbamate - - ;

BRI /5 1-methylcarbamoyl-2,3, 6- trlmethyl 2 6—d1ethy1—4—

SR '”plperldlnyl methylcarbamate. | |
”5f{;;:b),fI : nght stablllsers of the formula XV

" .

fgln Whlch n. 1s the number 1 or 2 R is as deflned for fd~'
ffformula XIII R1 is as deflned under a) R is hydrogen
;_Cl-C12 alkyl 05-C7 cycloalkyl C7-C8 aralkyl 02'018 .-.--:'
'alkanoyl 03-05 alkenoyl or: benzoyl and RA’ ifn = 1,_1s __iy
hydrogen Cl- 18. ‘alkyl,. C5-C7 cycloalkyl CZ-C8 alkenyl
Wthh is unsubstltuted or substltuted by a cyano .carbonyl
;«or carbamlde group, glycldyl or a group of the formula ':_”
~ =CH,~CH(OH)-Z or of the formuila —CONH—Z, in whlch Zis
5fhydrogen methyl or. phenyl-- and ifn-= 2 is 02—012
_;alkylene C6—012 arylene, xylylene a —CH. -CH(OH)-CH2 )
jngroup or a. group -CHZ-CH(OH)-CH -O-X-O-CHZ- -CH(OH)-CH2 ;
i;ln whlch.x is. CZ"CIO alkylene C6-C 15. arylene or C6-C12
Lcycloalkylene or, if R3_1s not alkanoyl alkenoyl or- .
uﬁbenzoyl Rh can also be: a- dlvalent radlcal of" an allphatlc S
';cycloallphatlc or aromatlc dlcarboxyllc a01d or: dlcarbamlc -
j--_;acn.d or the group -CO-, or Ry and R, together, if n =e1, ]ff
;{_can be the 1m1de radlcal of_an allphatlc cycloallphatlc -




. 45)¢ diphenyl -bis-(2, 2,6, 6-tetranethyl pi peridin-4-oxy)- silane 46) -

O0-di-(2,2,6,6-tetranethyl-4-piperidinyl) tolylene-  1,4-dicarbamte 47)

1- net hyl car banoyl -2, 3, 6-trinmethyl -2 , 6-di et hyl -4- pi peri dinyl

met hyl carbamate.. b). Light stabilisers of the formula XV [err] _
o[ erF]-4 [err] [err] in which nis tq§ nunber 1 or 2, R is as defined

for formula XliIl, [err] is as defined=under a), [err] is hydrogen, [err]
~alkyl,; [err] cycloalkyl, [err] aralKk I,[errL al kanoyl, [err] al kenoyl, or
3= penzoyl - and [ PP aremahie l,zfsQr'lyér§g§ﬁ? PEVAL cableid.[ err]

“~Cycloal kyl., . [err] al kemfl, CYWOESH E3kyDsHbBEih $hRRtRr naYRS el iRARA
cyano, . car bonyl _ or gar ang%-glggp, gEyC|dyI or a group-of the formil a
- CH2- CH( OH) - Z @trefrdyn@ef&nRd underneJz, in which Z is: hydrogen, methyl or

‘phenyl ;. and, if n= 2 Ahg € -.Czabﬁttl_eaﬂkyﬂ.esubs&ﬁ.}&a@m;s arley liengare ovi |
group or a.grqr r[ rr% Lerrg [érr]. in which X is[err] alkylene, [err]
~arylene or [er c§EPu8 ﬁ§y A or, if [err] ‘is not alkanoyl, al kenoyl or

‘benzoyl, [err] can als b@saénéihyénR_rédigapecﬁaaﬂyaHH&ﬂnﬁthyl or in
cycloallphatlgp f?ang|Eeﬂhzﬁrboxyl c acid OE di carbam c acid or the
group -CO-, or [err] and [érr{ fogether, if n =1,. can-be the inde
radical of an aliphati@p-ygl 83KABR¥LI B3 18,- fog exgmpdondopirmyl or
- 1, 3-di car boxyl bgt#ey¥, octanoyl, dodecanoyl, hexadecanoyl or octadecan-
oyl, but preferably acetyl, and 03-05 alkenoyl R3 is in
particular acryloyl. . '
As C2-08 alkenyl which is unsuﬁstituted or sub-
stituted by a cyano, carbonyl or carbamide group, R, 1is,
for example, l-propenyl, allyl, methallyl, 2-butenyl, 2-
-pentenyl, 2-hexenyl, 2-octenyl, 2,2-dicyanovinyl, l-methyl-
2~-cyano-2-methoxycarbonyl-vinyl or 2,2-diacetylaminovinyl.
Any'cz-cl.2 alkylene substituents are, for example,
ethylene, propylene, 2,2-dimethylpropylene, tetramethylene,
hexamethylene, octamethylene, decamethylene or dodeca-
methylene. - '
Any 06'015 arylene substituents are, for example,
o-; m~ or p-phenylene, 1,4-naphthylene or 4,4'-diphenylene.
CS-C12 Cycloalkylene X is in particular cyclof
hexylene, - .
' Examples of polyalkylpiperidine light stabilisers
of this category are the following compounds: '
- 48) N,N'-bis-(2,2,6,6-tetramethylpiperidin-4-yl)-hexa-
methylene-l,6-diamine :
49) N,N'-bis-(2,2,6,6-tetramethylpiperidin-4-yl)-hexa-
' methylene-l,6-diacetamide , .
50) 4-acetylamino-1,2,2,6,6-pentamethylpiperidine
51) 1-benzyl-2,2,6,6-tetramethyl-4-diethanclamino-piperi-.
~ dine C - | | | |
52) h-acrylamido-i,2,2;6,6epehtamethylpiperidine
53) 1l-acetyl-i-(N-cyclohexylacetamido)-2,2,6,6-tetra-
. methylpiperidine . . ' '
54) 4-benzylamino-2,2,6,6-tetramethylpiperidine



. [er+] cycloal kyl substituents are in particu--lar cyclohexyl. C7-C8 Aral kyl

: R3 is especially phenethyl or in particular benzyl. C2-Cl8 Al kanoyl R3 is,

¢ for exanple, propionyl, butyryl, octanoyl, dodecanoyl, hexadecanoyl or

. octadecan- oyl, but preferably acetyl, 228 ferr] alkenoyl [err]is in -

: parti.cular acryl oyl . - [err] al kenyl which is :

_unsubstituted or sub- stltute b yano, carbonyl or carbani de group,

s [err] is, for S&hp NN élga&'?etrmehhﬂ-ylpezldmneﬁyyl,)-N—N'
pentenyl 2- hexenyl ,dﬂn@lﬁiﬂé’dl @mPadi cyanovinyl, 1-net hyI

‘ 2-cyano- 2- et h BYan acet yl am novin Any_ferr

. al kyl ene substi entl\g &egaﬁrp@'te ﬂ??ﬁ’% Pbpﬁﬁyééﬁe Yl[)-N IR
- Gesameihy 'enc. gy ﬁm"’“"l‘m‘*{ l‘*‘g‘“ydi‘@"m"”“‘ﬁﬁae(’cbﬁ?f iene

" for exarr%l e, Pr ¥ o9 ﬁ% bn&’% %?) ﬁ{’%épgrl 1B-c Elygﬁél?yl ene

! 06-C12 Oyl oal kyI enémylsener irel ar cyclo- hexyl ene. Exanpl es. of

- Conbounds” 235'5%"&“%%3%% WALl tiiint s o gﬁsr;agg@' a0

rrethyl ene- 1, 6- di am
‘N, N =bis-(2, 2, @lfétcﬁmmmidl)ﬁ:plﬂeélﬁmﬂglmrexa-
¢ methyl ene- 1, 6-di acet am de 50) '
4acety|amn01226 ent a - Iplperldlne 51)--
i 1-benzyl -2,2,6, 6-tetranet 't ha no- pi peri,- . d| ne. 52)
i 4-acryl am do- 1,2,,2, &6 p§ | pilper d| ne gé)) : R
1-acetyl-4-(N-cycloh -acBt ani do) 2 nﬁyﬁaﬂperl d| ne 54)"
4 benzyl am no- 2 2,6, 6 tra '

- Any gerr], al kyl substituents have the rreahi ng allready_ defined under a). Any

- et Weear e

'\r—ﬂwlf CH,~CH(0E)—CE,—0 ..

:._ 1_4—(bls-z-hydroxyethyl)-amlno-l 2,2,6’6-pentamethy1—
,ijfjplperldlne'_' : R R
“3fh-(3-methy1—4—hydroxy-5—tert -butylpbenzoamldo)- .
S 2,2,6 6-tetramethy1p1per1dine R S afﬁ[
””f;£_61)3 4-methacry1am1do—1 2,2,6, 6-pentamethy1p1per1d1ne'  _
ﬁf}62)”'methyl a—oyano-B—methyl-B [N-(2,2,6; 6—tetramethyl;-ﬁ
”_;jf.,J:fplperldln-h-yl)]-amlno-acrylate._ ;. e
'”:g)f;f | Light stablllsers of the formula XVII

2\/CH3 / o




. 20 5%) N;N -bis-(2,2,6,6tetranethyl pi peridin-4-yl)-NN . drbutyl-adipanidelrd.
: 56) . N, N -bis-(2,2,6,6-tetramethylpi peridin-4-yl)-NN - o -
! dlcyclohexyl (2 hydroxypropylene) 57)

N, N -bis-('2,2,6, 6-tetranethyl pi peridin-4-yl)-p- xylylene- dlanrne 58)
TN, N~ bi s- (r, 2 2 6, 6- pent anet hyl - 4- pi peri dinyl)-1, 6- di am nohexane. The
2 conpound of the formul a XVi [err] [ er&] 211ewr] [err] [err] [err] [err] 3
£ -99) . 4- (bis-2-hydroxyethyl)- am no-1 2,2, 6,6- pentanethyl pi peri di ne 60)
N 4 (3-net hyl - 4- dmirwbxyeh-heis. thatnhmbeﬂzmaardg) R is as deflned for

2 2,6, 6- tetra
ﬁ 6- pentanethylprper

BREEEE 15,00 o BEERESR HBBY o A B 1 - 1,

. 6-tetranethyl - mrféy@i nalikyl gheacrnhydroxalkylehe or Ck,'-@*}tz &b?lldﬂy&ers

i of the fornula.ggﬁ}le

eréhd if n = 2 is the group (- ~CH, ) ,C(CH, ~)5.
CZ-CS Alkylene or hydroxyalkylene R5 is, for

example, ethylene, 1-methyl-ethylene, propylene 2-ethyl-
propylene- or 2—ethyl-2-hydroxymethylpropylene.

Ch-c22 Acyloxyalkylene R5 is, for example, 2-.

ethyl-z-acetoxymethyl-propylene._

Examples of polyalkylpiperidine light stablllsers

of this category are the following compounds:

63)

64)

65)
' 66)

L and | XVIIIC -

9—aza—8 8,10 lo-tetramethyl-l 5-dioxaspiro[5,5Jundecane
9-aza-8,8,10 10-tetramethyl-3-ethyl-l 5-dioxaspiro-

[5. 5]decane _

8-aza-2,7,7,8,9,9-hexamethyl-1, 4-leXﬁSplP0[4 5]decane
9-aza-3-hydroxymethyl-3-ethyl-8 8,9,10 10-pentamethyl— '

- .1,5-dioxaspiro[5.5]undecane
- 67)

9-aza—3-ethyl-B-acetoxymethyl—9-acety1-8 8,10,10-

SR =7tetramethy1-l 5-dioxaspiro[5.5]undecane
. 68)

2,2,6 6-tetramethylp1per1d1ne-h-sp1ro-2‘ (1,31~
dloxan) -5'=spiro-5"-(1",3"-dioxan)-2"-spiro-4" -

--t(2"! 2"t 6" EN1_tetramethylpiperidine).

Light stablllsers of the formulae XVIIIA XVIIIB

XVIITIA

l XVIIIB



[err]is as defined under a) and [err] if n =1, is C2-C8 alkylene or

hydr oxyal kyl ene or C4-C22 acyl oxy- alkylene, and if n = 2 is the group

(-.CH2) 2C(CH2-) 2 [err] Al kylene or hydroxyal kylene [err] is, for exanple,

ethyl ene, 1-methyl - et hyl ene, - propyl ene, 2-ethyl - propyl ene or

2- et hyl - 2- hydr oxynet hyl propyl ene.: C4- €222Aey| oxyal kylene R is, for

exanpl e, 2- ethyl-2-acetoxynet hyl - propyl ene. Exanples of
&polyalkylplperldlne I'i ght stabili-sers_of this cat ory are the foll ow ng

- 21g- ingwhich nis the nunber 1 or 2, Ris as defined for formila XIII,(?%a'

conpounds 63) 9-aza-8;8, IdR 5-dj! i ro[ 5. 5] undecane 64)
.9-aza-8,8,1 O | Otetranethyl - pir -"[ > ] decane 65]?
8-aza-2,7,7,8,9,9- hexanethyl 4. 5] d¢cane 66)

‘9-aza- 3- hydroxynethyl 3-ethy pent a thyI
r;5-dioxaspiro[5.5]undecane 67) . . C—NH
43-ethy|-3-acetoxynethy| 9- aR€Hy/ - 88, | O- t&tranethyl 1, 5- dloxasp|r0[5

5] undecane 68) 2, 2,6, 6-tetranetthyl pip |d|ne04 Spi ro- err] (- ,3 -

d%oxinztgt rzlrorle yﬁpl %iél Pglé @h%x?ﬂ}n‘b%?é,] O%p %ﬁ:ﬁ | S8 S ""[rﬁ{{d fforrrul ae
XVI1TTA, XV Bferguke KLET,| gﬁ_l’ JLs[ &sr ]deflned unmn A o &g 11 drwdrogeny ]
~lerr] XvilIB [err-t12 alkyl, allyl, benzyl, glycidyl or C,-Cg alkoxyalkyl
and R7, if npl, is hydrogen, C —012 alkyl, 03-C5Aa1keny1
C7-C9 aralkyl C5 C7 cycloalkyl, cz-ch hydroxyalkyl 02
06 alkoxyalkyl, 06—C10 aryl, glycidyl or a group of the
formula '(CHZ) -C00-Q or of the formula -(CH 5) n-0-C0-Q,
in which m is 1 or 2 and Q is Cl-C18 alkyl or phenyl and
ifn=2 isCZ-_Cl2 alkylene, c6*c12 arylene, 04-012 alkeny-
lene, a group -CHZ-CH(OH) ~CH -O-X-O-CHZ—CH(OH)—CHZ-, in

~ which X is CZ-C10 alkylene, C6-C 15 ‘arylene or 06-C
cycloalkylene, or a group -CHZCH(OZ')CH2 (ocH -CH(OZ')CH2)2 ,
in which Z!' is hydrogen, C1 018 alkyl, allyl, benzyl, 02
C12 alkanoyl or benzoyl, and Tl and-T2 independently of
one another are hydrogen, Cl-C18 alkyl or C6-C10 aryl,.
which is unsubstituted or substituted by halogen or C1-04

- alkyl, or C7-C9 aralkyl, or T1 and T2 together with the |
C atom which links them form 05-07 cycloalkyl, pyrrolidinyl
or piperidinyl, which are unsubstituted or substituted.'
by Cy-Cy, alkyl. - -

: Any Cl-C12 alkyl substltuents are, for example -
methyl, ethyl n—propyl n-butyl, sec.-butyl, tert. —butyl,-
n-hexyl, n-octyl, 2-ethyl-hexyl, n—nonyl n-decyl n- o

~undecyl or n-dodecyl Co

' Any Cl-C18 alkyl substltuents can . be for example,
the groups listed above and in addition also, for example,'

- n=tridecyl, netetradecyl n—hexadecyl or n—octadecyl

- - Any C,-C¢ alkoxyalkyl substituents are, for B
example, methoxymethyl, ethoxymethyl propoxymethyl, tert -
butoxymethyl, ethoxyethyl, ethoxypropyl, n-butoxyethyl,
'tert;-butoxyethyl,_isopropoxyéthyl.or Propoxypropyl.




J'ferl}_ e 22 - [err] [err] ' XVIIIC [erf] [err] [err] 2

“inwmhich nis the nunber 1 or 2, Ris as defined for. formula X I1, [err]'i~ 35
. as-defined under a), R6 is hydrogen [err] alkyl, allyl, benzyl , glycidyl
i or: [err]--al koxyal kyl and [ERR] if n=l', is hydrogen [ERR] al kyl, -

! [ERR],alkenyl, [ERR] aral kyl, [ERR| cycloalkyl [ERR] . Hydroxyalkyl ”C2-_ :
e} alkoxyalkyl [err] aryl, glycidyl ew25,g¢oup of the fornula - ([err])n1" .
: COO-Q or of the formla ~([err])mOCO-Q in which mis | or 2 and Qis
‘[err] al kyl or phenyl mlkenwll (IB;ﬂﬂbnﬂéqdmp&e [+plopenyEpe, :
L i e BT e
¢ [err] is hydrogen, . C Re», 21@5(§§Peﬁiﬁﬁ¢W¢Phﬁn- :
.-gfxloylor ?ggrirethéﬂqﬁll%w@ﬁﬁ ﬁeteedr or h"ebét(:}l?r f%éymﬁfa%oﬁin or |
P orerr] alkyl, I]Jqﬂn Wi %lpfeﬁ@ o
, ~whi ch” i nks- thd:lhﬂem)rms[eﬂ]pazyuﬂ@ﬁjégylcymﬁ IjJ nyI or piperidi ngl . RS
| mhieh are wnsubstitul e o SR i 14 A beagBlo S a RraRblyL
é"-sec--butyl teetthyﬁut ﬂ-hmﬂmWrop}thctgﬁlhycﬁ'CGtMtﬁem 4-thmrmtyb1m'l;y[bcyl',. _.
:n- undecyi or.n- dodecylc _/ény [A‘i'ryrl] 1@7I ky_'[l %{bsflti@rgﬁ ﬁﬁtf&laprpﬁml e,
e or o= or B-naphthyl whlch can be substltuted by halogen '
: or C 'C4 alkyl. R : e SRR
.Jh]g _ | CZ—C12 Alkylene R7 1s, for example, ethylene
ST '_-"_-.-propylene 2 2—d1methylpropy1ene y tetramethylene hexa~--
?;}f1ﬁf?ffpﬂf,lpmethylene octamethylene decamethylene or dodecamethylene.' o
SN fﬁtﬁp'i S CL}-—Cl2 Alkenylene Ry is in partlcular 2-buteny1ene,
“”;2—pentenylene or 3-hexeny1ene. T -._. : --_-,_"

B 06'012 Arylene R7lls for example o-; m- or p-'l
phenylene 1 h-naphthylene or 4 4'-d1phenylene. '_ o
%3;02' 15 Alkanoyl Z' is, for example, proplonyl
butyryl octanoyl or dodecanoyl but preferably acetyl '

.1.Cy=Cqy Alkylene X, 06-c15 arylene X or c6-c12 o
'cycloalkylene X is as deflned under b) o S

--;ﬁ Examples of polyalkylplperldlne 11ght stablllsers
‘of thls category are the follow1ng compounds._ S :
| “u[pS-benzyl-l 3, 8—tr1aza—7 7 9 9-tetramethylsp1ro[4 5]-
'?ﬁfﬁdecane-z 4—dlone gf i :
___”'3-n-octyl-l 3, 8-tr1aza-7 7 9 9-tetramethylsp1ro[4 5]
- o decame-2,4-dione . . =
71) 3-allyl-l,3, 8-triaza-1 7 7 9 9-pentame'thylsp1ro[-’+ 5]-
"giﬂldecane-z h—dlone "- e S
_._'ﬁl3-glyc1dyl-1 3 8—tr1aza—7 7 8 9 9-pentamethylsp1ro-'p
U [#.5]decane-2, 4-d10ne ']_f. EE : L
7 p'fz-lso-propy1-7 7 9, 9-tetramethy1-l—oxa-3 8 dlaza-h-
“?ipﬁoxo-splro[h 5]decane '_ EE N | 2 T
i“"pz-buty1-7 7,9 9-tetramethy1-l-oxa-3 8-d1aza-4-oxo- .
f337sp1ro[4 5]decane R SICN SRR
_?__2-1s0propyl-7 7 9 9 tetramethyl-l—oxa—h 8-d1aza—3- B




n- t%trad’ecyl n- hexadecyl or n-octadecyl. Any [err] al koxyal kyl
substituents are, for exanple, nethoxynethyl, ethoxynmethyl, propoxynethyl,
tert butoxynethyl, -ethoxyethyl, ethoxypropyl, n-butoxyet hyI :

the groups listed above and in addition also, for exanple, n-tridecyl, @

tert. - but oxyet hyl, isopropoxyethyl or pr ogoxypr opyl . . *
2§J [err] Al kenyl [err] is, for ex 1- propenyl, . allyl,
met hal | yl-, 2-butenyl or 2- pentenyl [err] Aralkyl [err], [err] or is

especi al | y phen- et logo-@piino[gard]dedane benzyl and [err] cycloal kyl [err]
~0r. and [err] rr ers | get 1\ S en)..i.s .
.in particular I thef!:?:{%ﬁlcg &%dr%%%égﬁ% :F;S&E#)glr}%exgjr}rab%éng O%%droxy-

- ethyl, 2- hydroxypror?}llll"oi @]Qﬁ@ﬁnﬁyl or 4-hydroxybutyl. [err] Aryl [err]
oLe] LS bneR® 18 Mmeimlowme cdipoggeli i uhi oh can be

‘et hyl ene, propmne%&zg’,s ]*'tﬁ%‘é? ‘%p fd)éd?‘%’%? ie‘h@x‘"h %%Pqu
kel one 7 o n e e ot e o dodecars iyl ene. [err] Y ene
et Ayl endBer AR E 2 K B ey P DU (R L ) 2 MEAEDNA €

1, 4-napht hyl ene or ﬂm%qxraanyl ene. [err] Al kanoyl [err] is, for

'gégw: > -propl m %blearfBeQ rl%l ar’yq)ene te)ArFIr?P%yc? fﬁ% ene X |

i s as defined under VIrIRAING Kyl p| per i d| ne |ight st abr lisers

f of this categogp)ar @il Q-T(CE! | 0\8 &) et maneisy1 -0 pi Se PEAENG ) letBy 8]t ri aza- 7
, 7,9, 9- tetrarrethylsplc{ 5’)

81) n—octyl 2,2,6,6-tetramethylp’ per:.dlne-l-acetate.
' - Further compounds of the formula:



- decame- 2, #4-dione 70) 3-n-octyl-1,3, 8- triaza-7 ,7,9,9- tetranethylsp|r0[4 oY
5] decane 2 ,4-dione 71) -3-allyl-1,.3,.8- trlaza 1 7,7,
f 9, 9- pentanethylsplro[4.5] decane- 2, 4- di one: 72) 3- egC|dyI-I :
,3,8-triaza-7 ,7,8 ,9,9-pentanethy|spiro- [ 4. 5] decane-2 4-di one 73)
>} Fsb propyl - 7 7, 9_,19-tetranethyl-l-oxa 3, 8-di aza-4- oxo0-spiro.
[4 5] decane. : : :74) 2-butyl-7,7,9, 9-28&tsanethyl-I|-oxa-3
: 8- di aza- 4- oxo- sp|r0[4 5]decane - - 75)  2- |sopropyl

ik/9 O-tetranet hyl -1-oxa-4 , 8-di aza-3- - . - 24 - oxo-spiro[4. 5]decane 76)
© 2-butyl-7,7,9,9-tetranethyl -1 - oxa- 4, 8- di aza- 3- oxo-. spirol 4. 5]decane and '

- al so the follomﬁng §§ unds“\77) 2 2; 4, S
{ 4-tetranethyl -7- oin di a®a- 21- oxo- dlsplro- £5,1,11, 2]hene|cosane 78)

1,3-di-(2,2,6,6-te ‘a-plperldlnyI)-lnldazoll- di'n-2-one 79)

© 2,4, 6- tri-[N—(2 2, 6, Oyt efanet hyl - 4- pi peri di'nyl) - butyl anmi no] - s- tr|a2|né

80) -[2-(2, 2, 6, 6-
2,2, 6 6 tetranethy

_ngl-l-plperldlno) et hyl ] "adi pat e 81) - «-octyl
25 -7

| -acetate. Further conmpounds of the. fornula; =7¥

0_
15~

.ZGHQOg)cuéfe[boné—cH(9H)0H2

0—N—CH
i
0

|



[ERRl . 4 ' - 26 - e) Li ght stabilisers of the formula Xl X
: [ ERR] [ERR] in which nis the nunber 1 or 2 and R8 is a group of the -
. formula [ERR] -y-(A)m in which Ris as defined for fornula (1), Rl is as
~defined:. under a). Yis -0- or -[ERRl-, A is [err] alkylene or [err] and
m\is the. nunber O or 1, [err] is the group [err],[err],[err], ‘[err] or
[ERR] if:n =1, is the group [err] or J&&]-. and.if n =2 is the group - -
-Y-Q Y-, in which Qis C2-C6 al kyl ene which can be inter- rupted by [err]
\/and [err] is [gyr] al lﬁié?&y&&mﬂéeré)wyth@rféﬂmiafmﬂxoxyal kyl or a

—group of the fornula 2R err] err

XIX

in Wthh n is the number lor 2 and R8 is a group of the

- formula
' R. GH :

..-—_Y-'—(.'Aé.)m
R

'”'*“Efiln which R is as deflned for formula (1), R1 is as deflned

5?under a), Y is -O- or -NRll s A is 02-06 alkylene or

f(CHZ) -0- and m is the number O or 1, Ry is the group

* Rg, NRyjRj,, -ORys, ~NHCH,OR,5 or -N(CH,O0R;5), and Ry,

“ .o ifno=1, is the group Rg or Ry, and if n = 2 is the group

'P;J,;-Y;QFY-_ in which Q is C,-Cg alkylene which can be inter-.
?}rupted by -N(th)- and Ryq is C1-Cyp alkyl, cyclohexyl,
‘benzyl or Cl'ch hydroxyalkyl or a group of the formula

:pfFﬁlé is Cl-c12 alkyl cyclohexyl benzyl or Cl-C4 hydroxy-_ o
'Vifalkyl R13 is hydrogen, Cl 12 alkyl or phenyl and th is )

' hydrogen, Cl—cl2 alkyl oyclohexyl benzyl or phenyl, or .
_pRll and R12 together are quc5 alkylene or oxaalkylene,
_ ffor Rll and.R12 are each a group of the formula o




[err¥y iss[err] alkyl, cyclohexyl, benzyl or Cl-C4 hydroxy- alkyl, [err]
“is hydrogen, [err] alkyl or phenyl and R14 is hydrogen, [err].alkyl,
- cycl ohexyl, benzyl or phenyl, or [err] and [err] together are [err]
. al kyl ene or oxaal kylene, or [err] and [err] are each a group of the formula
- %7 - Jerr] [err] [err] [err] [err] Any [err] alkyl substituents are for
. exanple, nethyl, ethyl, n-propyl, n-buw @7, sec.-butyl, tert.-butyl,

n- hexyl, n- octyl 2- ethylhexyl n-nonyl, n-decyl, n- undecyl or n-dodecyl.
\fmy [err] hydroxyalkyl subgii tuen are, for_[err] exanple, 2-hydroxyethyl.
2- hydr oxypropyl, 3-hydroxy yl, {hydrmﬁgﬁgyl or 4-hydroxybutyl. [err].

Al kylene A is, f or exanpl e, . db 2, 2 di et hyl pr opyl ene,

-_tetranethylene or hexa- meth >
- [err], and [err] together is,
© or 3-oxa-pentanet hyl ene. Conp
[err] [err] [err] (Hi3 5513

3 eaar kyl ene formed by
thyl ene, penta- nethylene
e XX or XXI [err] [err]

Any C1 C12 alkyl substituents are, for example,
methyl, ethyl, n-propyl, n-butyl, sec.~-butyl, tert.-butyl
n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl n-
undecyl or n-dodecyl.

) Any Cl-Ch hydroxyalkyl substituents are, for
‘example, 2-hydroxyethyl, 2-hydroxypropyl, 3;hydroxypropyl,~'
2-hydroxybutyl or 4-~hydroxybutyl. :

02-06 Alkylene A is, for example, ethylene
propylene, 2,2-dimethylpropylene, tetramethylene or hexa-

- methylene. .

' C4-C5 Alkylene or oxaalkylene formed by R11 and

R12 together is, for example, tetramethylene, penta-

methylene or 3-oxa-pentamethylene. '
Compounds of the formulae XX or XXI

Y'—X'-R

RQ*X-"‘TY"—@T T—X- >A(;’¢———4—-A'_ XX

~ | - _ 1 o .




.- 28* [efr] [err] [err] - XXI in which [err]-
2 3or 4, n 2.to 50, X [err] and X' are a direct bond, [err] alkylene
[err] t he 0 of mhlch is not bonded to Y, Y or Y, and Y, [err] and. Y"
are -0-, -S, [err]-c [err], [err]: is hydrogen or Cl C4 al kyl and-[err],”

[erf] and[err] are [err] aIkyI [err] al koxyal kyl.,[err] hydroxyal kyl,

s [err] cycloalkyl [err] aryl, phenyl ~BBch is substltuted by 1 or 2 C
;-CB al kyl "groups and/or OH and/or [err] aIk0|cy, or a polyalkylplper|d|nyl
\group of the formula [err] or, if Y -or Y is [err]-:
“and.- X or X' is a direct bond; [err] and [err] together W th the N at om
é“fornta pyrrolidine, plperldlne or-norpholine_ring, and [err] is. hydrogen
;”[err] Terr] alkyl, alfyl or- benzyl:, anthahHF'n1|52 is ' aIkerne

: [err] arkenylene, xylylene or a redlcal he % |a‘%g§ lerr] _
29 > and']t-n]rs-4 f$Qh the (f} - 2

F .' ' ' e - ) .
R CBy = Ch3_ .__C‘.‘zRJ ,

_..-'7;7_

ln Wthh m: lS 2 3 or 4 n, lS 2 to 50 x Xt and X" are_.. R
‘]T[.a dlrect bond, 01-04 alkylene or -OCHQCH CH2 , the O of _Jﬁ:
],;;whlch is not bonded to Y, ¥! or Y", and Y, Y! and Y oare .

tﬁ}-g-. ES- -NH#or -NR3-, R! is hydrogen or Cl-Ch_alkyl and_'“fi,

_,ER R® and R3 are Cl'clz alkyl c2‘C8 alkoxyalkyl 02-04 R
j;;hydroxyalkyl C5—C10 cycloalkyl Cg=Cqg aryl, phenyl R
;HWthh is substltuted by 1 or 2 Cl_c8 alkyl groups and/or er:
.;3OH and/or C 'Ch alkoxy, or a polyalkylplperldlnyl group\ o
‘of ‘the formula . -

or, ,1f Y' or Y" 1s -NR3 end X' or X_;ls a.dlrect bond.-
Gl J.R; and R3 together with the N atom form a pyrrolidlne T
',;j;lplperldlne or morphollne rlng, and R '1s hydrogen O@r
:?7;C1“c12 alkyl, allyl or benzyl, and A, if m is 2 _1s C2

; “?912 alkylene Chfcs alkenylene xylylene or a radlcal of }'
* ‘the formula -CHZ-COO-R5-000-0H2 , -CH2-CH(0H)-CH2- or:
| _'{_:_:f:—CHZCH(OH)CH2-D-CHZCH(0H)CH2 > and 1f m is 3 is a group

"'of_the formula o

_ca' CH(OH)C‘H ; e




) ferr}-[ers] and Bis [err] alkylene, [err] alkenylene, xylylene or a
: radical of the fornmula [err] [err] or [err] is C2-C8 alkylene,[err] --:F(
: oxaal kyl ene or -cycl ohexylene, Dis a divalent radical of the fornula [err]

flerr]  “lerr] or [err]-[err] O [err] is [err] alkylene,
[é}r} cycl oal kyl ene [err] arylene or -ph gylene-Z'-phenerne-, in which Z'
Jerr],;[err], [err] 1is a direct bond [err] al kylene, [err] al kenyl ene

f_or 06- C12 arylene R and R9 are hydrogen or [err] alkyl, T is a trivalent
vad. cal of the #adnifa@ BS[&riF pegrpupeot] ther forawla -

c[err] [err] [err] [er__%SH%ZJ [err] ﬁ ent aliphatic . _
- hydrocarbon radical havi c%§@%§Q§2QT é?zrrf zé%2tetravalent radlcal of

. the formula or _ 65/ is a tetravalent aliphatic
: hydrocarbon radical with.4-10 C ato nd E and E are end groups.
L | —CH,CH(OE)CH, ~ CH cq(oa)

and B is 02-012 alkylene, CQ—C8 alkenylene xylylene or a
radical of the formula —CHZ-COO-R5-OOC-CH2 , -
~CHCH(QH)~CHp=  or -CH,CH(OH)CH,~D-CH,CH(OH)CH,-, R® is
C2-C alkylene, C4-C8 oxaalkylene or cyclohexylene, D is

a dlvalen; radical of the formula -0-R ~0-,
-0-0(0)-R"-C(0)-0-, -0CH(R )CHZO-Rs-OCHZCH(R )o- or

. _ 0 4

R6 is 02-012 alkylene C6"012 cycloalkylene C6—C_L2 arylene

. or -phenylene-Z'-phenylene—, in which Z' is -CH2 ,y
- >c(cH )2, -S0,- or -0-, R’ is a direct bond, C;~Cq,
alkylene 02-06 alkenylene or C6-012 arylene R% and R9
are hydrogen or C. 'Ch alkyl T' is a trlvalent radlcal of
the formulae - :

0
| -—o—'1|11°—o— , —i , —cnzcz: co—i )N—-COCH ,CH 2—
0 % /K\ | kn
l 0 0 ' | _
S CocHCES
or B B
B0 0 z7
—~ §—CH,CHCH—N §—
N 2l 2N
i 0 P
-0 | 0 -



- [err} can be branched or unbranched alkyl radicals, for exanple nethyl,

ethyl, iso- propyl, tert.-butyl', hexyl, isooctyl, decyl or dodecyl.

- Al koxyal kyl [err] can be, for exanple, nethoxynethyl, 2-nethoxyethyl,

~ 2-thoxyethyl, 2-isoprop- oxyethyl, .2-n-, -sec.- or -tert.-butoxyethyl or

2-¥dt oxy- propyl Hydr oxyal kyl R1, R2 or R3 can be,. for exanple, 2-
hydr oxyet hyl, 2-hydroxypropyl, 2-hydrox$DuLyI or 3- hydroxy propyl. [err]

: Cycloalkyl-[err can be,. for exanple, cyclopentyl cycl ohexyl ,

;L;enethylcycloha i@ A -trahial ertdtanl iyhest ro&é%bdn ﬁﬁdiééirhaignéerr]

be ph I t I b d bst]tut d
[orr] Cof Lo r] Y3 B abags o Hine. e'q%%aeléiﬁﬂ%q%%f i the, Tepmila

-butyl phenyl or . 3,5.di-tert. -butyI 4-h err] AIkerne X can
be, for exanple, nethyhene, ethyleﬂe R prepyl ene,

1,1 -di methyl- ethy = 2, 2- propyl efe. . [etr] can.be a
branched or unbranch alkylene group, for exanpl e ethylene, tri-, tetra-,
hexa-, . octa-, deca- or dodeca- nethylene 2, 2-di met hyl - 1, 3- propy- |ene,

1, 2- butylene orli 2- prop en * R5 is a dival ent: al i phatic or
cycl oal i phat i c B adiia@ '91/957( i hydroqarbcp p‘l”%ﬁ%ﬂﬁ%ﬂﬁlerth

i 1,2-butyl ene, Mﬂommo@mandlm—am& REenre dnd-feoupene,

b Vi e S PRS- €

IR

AWS b PP« AL AR AT AR E A AL B

DT T L S P S JRIE PR Y

el o 1ELENE, O Oy Sl KR P AR A Sk ene
R can be, for usbmepiohed] aldkydyatadicals, for example methyl, ethyl iso-
: propyl tert,~butyl, hexyl, 1sooctyl decyl or dodecyl.
Alkoxyalkyl Rl R? or R3 can be, for example,

: methoxymethyl 2-methoxyethy1 2—fthoxyethyl 2-150prop-
oxyethyl, .2-n-, -sec.- or -tert -butoxyethyl or 2—butoxy- '._f
propyl. Caln

HYdroxyalkyl R1 R or RO can be for example 2- A
hydroxyethyl 2-hydroxynropyl 2—hydroxybutyl or 3-hydroxy—3' -
- propyl '

o 5 10 Cycloalkyl R; R2 or R3 can be for :‘_
'=fexample cyclopentyl cyclohexyl 3-methylcyclohexy1 or
L-tert.-butyl-cyclohexyl. : : 3 SRR

. Cg-Cqo. Aryl RY, RZ or R3 can be phenyl or naphthyl -

- _phenyl belng preferred 7 - SERRCE
T s Substltuted phenyl R1 RZ or R3 can be for <
. .'example, p-tolyl, h-hydroxyphenyl h-tert -butylphenyl or o

- .3 5-di-tert. -butyl—h—hydroxyphenyl o S L
D C1=Cy Alkylene X can be, for example methylene

o _ethylene 1 3-propylene, 1 2-propylene 1 l—dlmethyl- _
| --'ethylene or 2 2—propylene. - . o S IR
R Alkylene A, B or R> can,be a branched or unbranchedffiJ
tf__alkylene group, for example ethylene trl-_ tetra- hexa-tfft'”

- l'octa- deca— or dodeca—methylene 2 2-d1methyl-l 3-propy-' o
 'f lene, 1 ,2-butylene or 1 2-propylene. ' R5 is a dlvalent _
.:f.-allphatlc or cycloallphatlc radical, for example ethylene, l_
o 1, 2-propylene l 2—butylene 1 3-propy1ene 1 h-butylene, -:lj
':_1 6-hexylene, 1 h—cyclohexylene or 3-oxa- ,5-pentylene.. ”ffh
B 't{ Alkenylene A'or B can be, for example l h-butene- f;



i napht hyl ene or di phenyl ene. Alkylene or al kenyl ene R7 tan be, for exanple,

i methylene, 1,3-propyl ene, tetranethyl ene, 2,2-di met hyl - 1, 3- propyl ene,

: octanethylene dodecanet hyl ene, vinylene or 1, 4-buten-2-ylene. A cyclic.
‘ radical R7 can be, for exanple, 1,2- cyclopentylene 1, 2- cycl ohexyl ene,

P 1,2- cycloj hexen- 4-yl ene, 3, 6- endonethyﬁfﬂe 1, 2- cyclohexen 4-yl ene,

N1, 2- phenyl ene; 1, 4-phenyl ene or 1, 4-nap yl ene.- Exanpl es of

f\pﬂlyalky|plp6HgﬂyEéﬂé§HF ft@gﬁé%égLf §ieﬁ@'s category are the conpound off )

- hexyHene er 1,4-cyclooctylene. . Arylene R can be phenylene : S (i::

i t he. follomnng fornulae i Tlerr] [err] - 32 - [ERR] 87)..
- [ERR] -~ - 33 - gg}qa kylene R can be, for exampleé 1,4-cyclo-

-hexylene or 1 h—cyclooctylene. 7 Arylene R~ can be .
phenylene naphthylene or diphenylene. - . | ;
U Alkylene or alkenylene R/ can be, for example, .
B methylene 1,3-propylene, tetramethylene 2 2-d1methy1—
| 1 3-propy1ene octamethylene dodecamethylene vinylene
© or 1,4-buten-2-ylene. A cyclic radical R! can be, for
-]_example 1 2—cyclopentylene 1 2-cyclohexy1ene 1 2—cyclo-
kN uhexen-h-ylene 3 6-endomethy1ene—1 2—cyclohexen—4—ylene
1 2—pheny1ene 1,4-phenylene or 1 h—naphthylene.
__ ”= Examples of polyalkylplperldlne light stablllsers
_~ieof thls category are the compound of the follow1ng
“ﬁ;formulae° ' '

R Rt T P O S

85)




- 34¢- 89) [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] 90). [err] [err] [err] [err] [err] [err] Q) Li gh
stabilisers of the fornmula XXII in which n is the nunber 1 or 2, Ris as .

defi ned for
N

32 .

—
=
g




~formgula X1l and [err], if n =1, is [err] alkyl, [err] aralkyl,. the grou
" [err],[err] alKkyl substrtuted by - 3 -[err] -.35 - = mhere [err] o
[err] alkyl, [err] -al kenyl or phenyl, [err] is [err] alkyl and [err] is .
[err] alkyl,[err] al kenyl, cyclohexyl benzyl or [err] aryl, or [err],_if n
=\2; Is C4- C12 al kyl ene, 1 4- buten- 2- er S xylyl ene, the group [err]- E
the group [err] wher e [err] i.s [err] a+k§ ene, phenyl ene or. cyclohexylene

~and [err] is [err]. al kyl ene, xylyl ene or cyclohexylene Any[err] al kyl

' substrtuents are, for exanple, nethyl,. ethyl, p- propyl, n-butyl,

“Sec.-butyl, tert.-butyl, ‘n-hexyl, n-octgdl° 2- 6t hyd~hexyl, n-nonyl, n- decyl

n- undecyl or n-dodecyl- Any [err] al ky® suﬁgtrt nts can be, for exanple

~the groups Ilsted above- and in addition a or- exanpl e, ‘n-tridecyl, .
‘n-tetradecyl, n-hexadecyl n- octadecyl rr] al kyl ene groups .are for-.fﬁ
- exanpl e, ethylene propylene 2,2-di net ' , tetramethylene, B -. - L
~hexanet hyl ene, 'octanethylene or decanmet®@yl .) C&2Cl18 Akyl R14 rs “for. S
- exanpl e, n-butyl, -sec..- butyl, tert.-busyl \MN-hexyl, n-octyl, -WWEF 3
~T2-ethyr-hexyl 1,1- _drnethyl 2 tert.-buBg et hyl n nowy! ., nndemyl

n- dodecyl, “n- tri decyl n- tetradecyl n: cyl E@ctgjecﬁ As Cl- 04 5
-al kyl subst.i tuted by -CN, [err] is, for exar cya met _ cyanoethyl .._Qb
~ 3-cyano-n-propyl or 4- cyano- n- butyl [err% }La | Sy O exarrpl e,
I e

2, 2-di-met hyl - propyl ene;" tetranethylene ne,: ct nethylene L
decanethylene or dodecanethylene SR C

H o7

N _GH- ..

Hy ._(3.113




- C7-Ql2 Apal kyl
¢ particul ar benzyl ..
; propenyl, allyl,
* exanpl e,
§-\36-- exanpl e,
sis, for exanple,

crotyl,

" tert.-butyl.
**éategory are the follo
[P-(2, 2,6, 6-tetranet.hyl
; a-(2,2,6, 6-tet g9kt hyl -
: ,4-bis-(2,2,6,6-tetrane
: Ihe'fornula'XXIH
: -N([err])- or -0-, [err
E [.err] is hydrogen, neth
‘bond, R is. hydrogen of
hydrogen or [err]-alkyl
Cycloalkyl
mhrch R4 is as defrned

[err]

; phenyl ,
; 0-position or p-posi- tion by nethyl,

[err]. aralkyl

R14 is especially phenethyl. or
[err]

met hal |yl
one of the groups listed for al kenyl

Al kenyl*. [err],
or 2-butenyl. [er
2- hexenyl ,

which is unsub

. 2-octeny
ﬁhrtu

ng conpounds: 91)
Dt peri di no) -et hyl ]
Jiperidino) -acetate 9
hyl pi p db”_l 2-
[err]
is [err] alk
or phenyl
et hyl ,
and [err]

cyanot
g’ up of t

CH
CH

|

CH,

. AU e WA AN i o S M 500 11 o hem B 1 et 24w 2a ol

 90)

" HO-CH,CH,-N

cH

e

3 .

|
o P
CH.

> I

' !

>~ N

- C439f

CH3

Light stabilisers of the formula XXTI

3

lR’ CE., CEéR

s,

ogen

),

~

p- nethyl-benzyl or in
for exanple, vinyl, 1-

r] Al kenyl [err] is, for
R15 and in addition also,
| or 2-decenyl. [err] Aryl
ted or substituted |n t he

i sopropyl, n-butyl -

" Exanpl es  of polyalkylprperrdrne Irght stabrlrsers of this
bi

I-S--
n- oct yl

i pht stabilisers of
(r] in which Qis
roup [prr], in which
r])[err]- or a single
undLr a), R is 2
[err] alkyl, [err]
aryl, the proup [err],
fQﬁ TaRCH— [err]

:gef i ned

in

N-C g
"4l

CH3

—

CH3

v .N=-CH,CH, -0

C4¥o cr. cu

3 773

XXIT

:[g,in which n is the humber'1.0r72, R is:as defined for
- formula XIII and th, if'n =.1,“is.Cthls_a1kyl, C7-C12

-y the group _ "CO'R159

Cifch alkyl substituted by




C2-C6 al kyl ene or C6-Cl2 arylene, or [err] is a group [err]. Any [err]

al kyl substituents are, for exanple, methyl, ethyl, n-propyl, n-butyl,
sec.-butyl, tert.-butyl, n-hexyl, n-octyl, 2-ethyl-hexyl, n-nonyl, n-decyl,
n*»ﬂndeCyl, n- dodecyl , n-tridecyl, n-tetradecyl, n-hexadecyl or -
n-oct adecyl. Any C7-Cl12 aral kyl substitiysents are, for exanple, phenethyl or -
in particul.ar benzyl. [err] Al kenyl [e;#f can be, for exanple, 1- propenyl
{1yl, nmethallyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2- octepy] or

“t - é
P PR B A TS oS eay

oct anoyl , but preferably acetyl and C C5 alkenoyl [err] is in particular

‘acryloyl. [er lpal er ] i ul 0 Aryl
[err] is in pa‘%l%%%llgl5 k%ent{:l %lzaélkglp-n Eﬁhap'k%wﬁh' E?.Xﬁhegg:[ E@ﬁ %/ut ed
: b¥hhﬁlogen or is -G¢- yalkil aE@LRi Aiﬁ{anG a&kYiongxgq@Liﬁkﬂ@W&ylene
~ethylene or prapy| er yhen | e, e,

propyl ene, 2, 2 dlnetﬁ§§pfdﬁ n£¥ fe?@an%@h? S?XREZé lﬁg%h Ignelgnd
C6-C12 arylen £ » BHsyleReor pgp BheNahe 1fn§4n§§ﬂyﬁfpéne 8@ group

? -4,4'-diphenyleﬂgﬁzf%amm¢35 gicooLyeHEykplQgrtﬂengrbught stabilisers

' -CHZ-OOC-ng—COO-CH2 , where Ryg is C,-C 4 alkylene, B
phenylene or cyclohexylene and ng is CZ'Clo alkylene,
Xylylene or cyclohexylene, ’

Any Cl-C'l2 alkyl substituents are, for example,
methyl, ethyl, n-propyl, n-butyl, sec.-butyl tert.-butyl,
n-hexyl, n-octyl, 2—ethyl-hexy1 n—nonyl n-decyl n-
undecyl or n-dodecyl. - _

© Any Cl 18 alkyl substituents can be, for example,
the groups listed above and in addition also, for example,-
n-trldecyl n-tetradecyl, n-hexadecyl or n~octadecyl.

Any 02 C10 alkylene groups are, for example,, TR
ethylene, propylene, 2,2-dimethylpropylene, tetramethylene,.___“3

“hexamethylene, octamethylene or decamethylene. S

04-018 Alkyl th is, for example, n-butyl, sec,- L
butyl, tert.-butyl, .n-hexyl n-octyl, 2-ethyl-hexy1 1,1- -
dimethyl-z-tert.-butylethyl, n-nonyl,_n—decyl,_n-dodecyl,;:_ * f

. n-tridecyl, n-tetradecyl, n—hexadecyl'or n—octadecyl . L
| “As C;-C;, alkyl substituted by -CN, Ry, is, for -
example cyanomethyl,. cyanoethyl 3-cyano-n-propy1 or 4— S
cyano-n-butyl. L SR
B ChsClZ_Alkylene R14 is,_fOr example; 2;2fdimethy1- S
~ propylene, tetramethylene, hexamethylene, octamethylene,“”_g “""
- decamethylene or dodecamethylene, - “,1  
Co=Cy, Aralkyl Ry, is especially phenethyl or p-'l; 
methyl-benzyl or in partlcular benzyl. B o
| , 02—04 Alkenyl R15 is, for example vxnyl 1-
']pr0peny1 allyl, methallyl or 2—buteny1 : S
o CZ-C10 Alkenyl Ry is, ‘for exapple, one of the o
| 'groups 1lsted for alkenyl R15 and 1n addltlon also for h: f$f g

or e{group of the formula [err] [err] [err] - 37 - inwhich R can be@g§




: of this gategory are the follow ng conboUnds: 94)
: N-hydroxynet hyl -N -2, 2,6, 6-tetranet hyl pi peridin-4-yl- urea 95)
: N-met hoxymet hyl - N 2,2,6,6-tetranet hyl pi peridin-4-yl- urea 96) -

3 N- met hoxymet hyl - N - n- dodecyl -N -2,2,6 , 6-tetramet hyl - pi peri di n-4-yl - ur ea

. 91N~0-(2, 2,6, 6- tetranethylplperldln 4- yI - N- met hoxy- met hyl --. urethane. i)
; .. Pol yneric conpounds i-n which the recur+i struc- tural unit contains- a _
5 pol yal kyl pi.peri di ne radical of the -.38 - formula (1), especially

Z _pol yesters, polepsneke, ¢moty&ncEghexemyhp1aeectenyyuoetnaaeaenpmlyureas

; bol yam Qﬁéﬁ'saﬁjq.”?ﬁ cont BT Raa s Popsr rRkabBER) ' BB, THhselicny

f sebacic acid, dm %ﬁltuﬁﬁiwﬁn sebetitwbed cinctdeoo-posphiibal or pepdsdrd

sucoini e et Qy"%‘ﬁ?’bﬁ’ﬁ ﬁé’%ﬁ’%’%a”@mﬁrrc SUPEOEYE, PREDALYE 32) (BRLYABLEGI10T

é 1- (3- am nopropyl ) - 2, 2, FRk ?%. h9¢1ﬂalbﬁlﬁbﬂﬁﬁéﬁiﬁﬁnélgb@)SPQb}&&SGesoff:

; ogallcta0|?h0{qf[ﬂﬁisﬂ @myna%egghg f@ﬂgoh&h ?gﬁm g&?asz 6 o

= ent.anme -4-pi pe no e ol yani n S
1, 2p2 6, 6- pe%t h&? 3 p?]Qﬁ d#%@%‘ﬂﬁ%ﬁ%l’ﬁ?éﬁ}ﬁ? neEPYEﬂssﬁbﬁGﬁtﬁ o
dl glhyf' gyl ‘et h@2)10|2ﬁ-®ﬁ$/1 raca(zz r@s, of62t dtrambthyb-pidletid2nd)bacetpenta- -
et i peri t &I IR

L2y 2y6 6- Fe?ra E;fQﬁ§]?%%r a1y i@ﬁtg%%gﬁegﬁgnghpeﬁggiﬂ8)IBS?UE888Pynerf,,}ﬁi

. of 1-benzyl-2, & tenhkﬁﬁﬁrﬁﬁabﬂ 9TS @ﬁ1ﬂbp|§@rmulanXEEI B o
N—butyIaCryIan1de R .Y _ . o

~co~ NH cH -onz C¥RLIL

whlch Q is -N(R )- or -O-. 20 1s Cl—C3 alkylene the
1group -CH2-CH(R4)-O-, in whloh Rh 1s hydrogen methyl or
-phenyl, ‘the group (CHZ) -NH- or. a 51ng1e bond R.lS o
:hydrogen or methyl Ri 1s as. deflned under a) R2 1s :
Zhydrogen or Cl—C18 alkyl and R3.1s hydrogen Cl— 18 alkyl
5C5-C7 cycloalkyl C7-C12 aralkyl cyanoethyl C6-C10 aryl
he group 'CHszH(Ru) -OH, in whlch Rh 1s as deflned above,
?group of the formula '35de R ATty




: Exa | es, of pol yal kyl pi peridine. light stablllsers of this category are the

: conpound% of the following formu-. lae, '"in which mis a nunber between 2 |\
" and about 200. - 39 - [Jerr] [err] [err] 0 :
: [err] [err] : '
e’ _37-
- o in which R21 can be CZ'CG alkylene or C6-C12 arylene, or
?J - R3 is a group -RZO-CO-NH-CHZ-ORZ.

Any C1 18 alkyl substituents are, for example,
methyl, ethyl, n-propyl, n-butyl, sec.-butyl, tert.-butyl,
| n;hexyl n-octyl, 2-ethyl-hexyl, n-nonyl, n-decyl, n-
undecyl, n-dodecyl, n-tridecyl, n-tetradecyl n-hexadecyl
or n—octadecyl -
_ Any 07 12 aralkyl substltuents are, for example
phenethyl or in partlcular benzyl.
_ 3~C Alkenyl Rl can be, for example, 1-propeny1
~allyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2-
octenyl or 4-tert,-butyl-2-butenyl.

CBCBr Alkynyl R1 is preferably propargyl. Cl
C8 Alkanoyl Rl is, for example, formyl, propionyl, butyryl
or octanoyl, but preferably acetyl, and 03-65 alkenoyl Rl
is in particular acryloyl.

CS-C7 Cycloalkyl R5 is in partlcular cyclohexyl

C6-C10 Aryl_R3 is in particular pnenyl or a- or
B-naphthyl, which can be substituted by halogen or C 1~Cy
alkyl. Cl--C3 Alkylene E 1s for example, methylene
ethylene or propylene.

C,-Cg Alkylene Ry, is, for example, ethylene,
propylene, 2,2-dimethylpropylene, tetramethylene or hexa- -
methylene and 06'012 arylene R21 is 0-, m- or p-phenylene,
1,4-naphthylene or 4,4'-diphenylene. .

Examples of polyalkylpiperidine llght stablllsers
of this category are the following compounds: .

94) N-hydroxymethyl—N'-Z 2,6,6- tetramethylplperldln-4-y1-
urea :

95)'N—methoxymethyl-N'-2,2,6,6;tetramethylpiperidin—h—yl—
urea :

96) N—methoxymethyl—N'-n-dodecyl—N'-2 2 6 6-tetramethy1—
piperidin-4-yl-urea

97) 0-(2,2,6 6-tetramethylp1per1d1n—4-y1)-N;methoxyemethyl-
urethane.

i) Polymeric compounds in which tne recurring struc-

tural unit contains a polyalkylpiperidine radical of the



[err;-[eﬁr] [err] [err] . Jerr] [err] 113)

[err] [err] [err] [err] [err] [err] 3 3j) . Conpounds whi ch : ,87:
contain in their nolecule at |east one 2-(21-hydroxyphenyl)-benzotriazole -\
group or 2-- hydroxybenzophenone group and at |east one polyal kyl -

pi'peri di ne group. Exanpl es of polyalkylﬁbﬁerldlne light stabilisers of thls
category are the conpounds of the fol o g fornmulae [err] NH

formula (I), especially polyesters, polyethers, polyamldes, |
polyamines, polyurethanes, polyureas, polyaminotriazines,
- poly(meth)acrylates, poly(meth)acrylamldes and their co—;'
polymers which contain such radicals., | -
98) Polyester of succinic acid, sebacic a01d dl-butyl-
- malonic ac1d ~oxalic acid or 1sophtha11c acid and 1- _fz_fi_
hydroxyethyl-2,2, 6 6-tetramethyl—h-hydroxyplperldlne R
99) Polyamlde of succinic acid, adipic acid or phthallc
acid and 1- (3-am1nopropyl) 2,2 ,6,6- tetramethyl-h—
amlnoplperldlne _ _ : R o
100) Polyamlde of oxalic ac1d or p-phenylenedlacetlc a01d":;.”_
~  and N,N'-bis-(1,2 2, 6 6—pentamethyl-4-p1per1d1nyl)- N L

1 6-d1am1nohexane ' : : ST
'?IOI) Polyamine of 1,2,2 6 6-pentamethyl—h—amlnoplperldlne R
-~ and epichlorohydrin or bisphenol A diglycidyl ether  feff“
©.102) Polytr1a21ne of 2 4—d1chloro-6-N-(1 2,2,6 6-penta--'::“ﬁ
f*-“_methyl h-plperldlnyl) ethylam1no—s-tr1a21ne and N,N'-'
.: :b1S-(2 2,6, 6-tetramethyl—4—p1perldlnyl) -1 6-d1am1no--i
 '103) Copolymer of l-benzyl-z,2;6;6-tetrameﬁhy144Eacry1
""7?ff; amldoplperldlne and N-butylacrylamlde. 7'"j””751
_ S Examples of polyalkylplperldlne 11ght stablllser< _
S of this category are the compounds of the follow1ng formu-fﬁ
-'f;.lae, 1n.whlch m 1s a number between 2 and about 200




. acids. Suitable * ~acids are, for exanple,

115)s" & HO [err] 116)

. [err] [err] [err] - 43 - Jerr] J 118) [err] It is also possible to-
use’ pol yal kyl pi peri di ne derivatives of categories a) - j) which enter into
' chem - cal bonds with the binder of the |acquer. This is the case if the

. pokyal kyl pi peri'dine derivativeé possesses a. reactive group suitable for.

‘ this, for exanple a glycidyl group or_azwgeLhylol group. Exanples of such.

© conpounds are the polyal kyl - plperldlne derivatives of. category h.) mhlch

. contain nmethylol or nethylol-ether groups. * . . If the

::polyalkylplperldlne conpounds are basic conpounds can formsalts mnth

i'ngr gani c aci ds or

- organic- carboxylic, sulfonic, phosphohig or phosfhih acids, for exanple

. hydrochloric acid, boric aC|d . phos ric acid, acetilc.acid, salicylic.
acid, toluenesulfonlc acid or benzeﬁ hosphoni ¢ aci

i_poiyalkylplperldlne conmpounds can for onpl exes w

npl ex-form ng net al

j‘conpounds for exanple with zinc-11 daggtate,. cobalt{IT acetyl acetonate,
T . _ IR B o=
e . .
'O==-:'> % '
_%> _ n
Ny
'.'GN i ?3.' ’ 7o)
. ) B~ o=
I o~ }L W
. N o =)
" »w B =
Bl
WL




" nickel -11. acetyl acetonate, alumniumlIl acetyl acetonate, .nickel-II
benzoate or alumniumlll benzoyl acetonate. Salts -and conpl exes are, for

* exanple: the salt of: 1 nol of H3P04 and 1.nol of

- di-(1,2:,2,6,6-pentanet hyl -4-'_ piperidinyl) adipate, the salt of 2 nols of

+ bis~(3, 5-di - - 44 - tert.-butyl-4-hydroxybenzyl)-malonic.acid and 1 nol
of 2,2,6,6-tetramethyl-4-1auroyl -oxypi- geri=di ne, the 1:1 conplex of

. bis-(2,2,6,6-tetranethyl -4-pi peridinyl) sebacate and nickel -11

i acetylacetonate and the 1:2 com plex of | ' _ .

-\Eis-(1,2,2,6,6-pentanethyl-4-piperidinyI) adi pate and nickel -11 acetate.

" The follow ng exanples illustrate the .invention. Percentages are by
wei ght. A Preparation of the precursor: 2,4-di-(X-dinethyl- )

- benzyl ) -phenol This internediate was prepared in accordance with the

~“description in U S Patent Specification 2,714,120. 705.8 g (7.5 nols) of
phenol are rixed wwth 1,772.7 g (15 nols) of a-nethylstyrene in the :

presence of 25.7 g ' - (0.135 nol) of p-toluenesul fonic acid nonohydrate as
the catalyst and the m xture is heated at 1400C for 2.5 hour der N2.
After the reaction has endéd, the m xture is cooled to 110 1,125 m

- of toluene are added. The resulting solution is then masg?__ t 80 Cwth

- 750 m of an aqueous solution consisting of 37.5 g of [erT nd 75 g of
Nadl . The organi c phase is washed three tines with & 00 n1=ST aqueous
NaCl solution and dried over anhydrous sodium sul fate and¥hgd prasuct is
then isolated "by filtration‘and vacuumdistillation. Thg,gp n fraction
contains 1,229.8 g (49.6% of theory) of the product. ol 1 [fng poi nt
172-[err]/0. 15- ' '

=] 7= .
' §§ o Ei
o e .
g §
] ' -
o o fon
= ﬁf
O O o

cH
CH3

107)
108)
109) .



i-of .the internediate 2 2-nitro-2t-hvdroxy-3 , 5 -di (a.

; -a-di nethyl - benzyl ) -azo- benzene by an.acid coupling reaction 90.6 g of a

! 26% aqueous sol uti on of napht hal ene- sulfonic.acid, 1.9 g of Triton X-207. .
“(neri-i-onic surfactant), 5.6 g of Cohoco AAS—90F (sodruntdodecylbenzene

sul fonate) and 90 m of water are |nthoéuced into a 2.1 three- necked

‘0. 18¢mm Hg. Mel ting point 63-65 C. B. Conpari son Exanple Preparation<§§;

©round- bottomed flask fitted with a strrrer and a therno- meter.: = The -~
\gnxture is warmed to [err] - 16.5-g of 2, 4-. di-(4a, a-di met hyl - benzyl) phenol,.
whi ch has been preheated = - - 45.- to. [err] ‘are then added and the" nlxture-_;

;'ls kept at [err] with vigorous strrrrng A coId sol ution of

¢ 0-hitrobenzenedi azoni um chlor- ide is prepared from49.8 g (0. 36 nDI) of
¢ o-nitroaniline and fron124 9g (0.36 ot ) “of 'sodiumnitrite. i'n concen- - o
i trated HCL .at [err]. -Thi s sol-ution i's added dropwi-se in thé course of.
{3 hours to the. reactron m xture and the resultrng dar red to black i
f}solutron i's kept. at [err] overnrght o re is then-raised -t
i 65:C for one. hour and-to [-err] for a further. 30 ntnutes After coolrng to
i 85.C the crude produqk whrch i's- a deep" reg? SCOuS . nmass:. i s isolated.: .The:
;jconntnuted crude pgodgct::s m xed wi'th 200 ml ©f hot mater ([err]) and the '
;.mxture is.the STand- wi t h. 400 m- of- met hanol -overnight. - “The: 0
i mixture is . stirrgd further 400 m - of: nqgnanol to produce fine ' G
;Tgranules 8179 105 of t heory) ‘of . ‘the @nt ernedi ate wereée obtarned -
: ‘Mel ting ‘poi.nt: [¢r e thin |ayer chronmatogram shows: a honpgeneous -
‘product, wi th Rf-}-0. 6& ‘onsai'lica geI |n 3 p&A ot_cyclo- hexane and 1 part
5_f.of et hYI acetate as (Ae §6I vent’. O T .




. reaction mxture and this is carried

'_-hydrochlorlc acid. After renoving the sol

- phenyl ] - 2H benzotri azole. 386 g (0.805 nol) of o-nitroazobenzene,
in Exanple A, and 1,200 ml of toluene are introduced into a 5 1

Exampl e 2. 2-[2- Hydroxy- 3, 5-di - (&, a- di net hyl - benzyl ) -
pr epar ed 8-
"t hree-necked round-bottonmed flask fitted with a gas inlet, a stirrer and a

ré&fux condenser. 240 ml of isopropanol and 240 ml of water are added

to this solution. 160 m of 50. 1@650d|Uﬂ2h¥prOX|de solution are added to

the sol ution, whilst.- passing innitrogen. A flask contain- ing 158.2
(2.42 gran1atons) of zinc is connected to the reaction flask. The

zinc dust is fed in portions, in the gurse of- 90 mi nutes, into the

_ B in-such a way that the reaction
. tem perature remai ns between 40 anpd e%Léﬁ - -After all of the zinc has
been added, f % action mxture | p 2lefr] for 1 hour and is then
war med to 700G+ 3 hours. . 46 nix®uyre i.s cooled to room
tenperature and acidified with GOOQFF of co %d hydrochl oric acid.
The residual zinc is renmoved by flltrbtl . rgani ¢ phase, which
contains the product, is washed four of dilute -
vacuum di stillation, the
vi scous crude product is obtained and this §ses on standing. In
order to purify the crude product, it is fIrdt recry3tallised from750 ni
of ethyl acetate and then from 1,000 m, of an acetonitrile/ethyl acetate
mxture (4 : 1) and is then dissol ved in 1,250. m_ of toluene. . The
tol uene solution is extracted with 70 gqueous sul furic acid in order to
renove col oured inpurities.(Conpou ) g (607 9% of theory) of
yel | owi sh-whi tEl&}ystal s are oht &l “2 m|ng poi nt . 140-[err]

3 - Compounds which contain in their molecule at
least one 2-(2'-hydroxyphenyl)Abenzotriazolergroup or 2-
hydroxybenzophenone group and at least one polyalkyl—
piperidine group.

_ Examples of polyalkylpiperidine light stabilisers’
of this category are the compounds of the following
formilae |

| RER CH, CH.
| T\n AN Anfn
115) .N/Ho)@ P

. T~
- 116) l,I/




- C. . 80.53 H 6.54 N: 9.51 Exanple 2:

Analysiss [err] calculated C 80.51 H 6.53- . N 9.39 found @
~ 2-Nitro-2-hydroxy-3', i -(a, a-di nethyl - benzyl)-azobenzene 13.5 g (0. 21

2 ml) of solid potaSS|un1hydrox1de and 10 m of water ‘are |ntroduced into a

. 508-m three-necked flask fitted with a stirrer, a gas inlet and a pressure
. relief device. The resulting hot SLH¢5|Qn Is cooled with 80 m of :
. methanol. 16.5 g (0.05 nol) of 2,4-di-(a, a-dinmethyl- benzyl) phenol and. 85

: A cool ed sol ution con- taining 42.9 g 06 nol) of o-nitrobenzenedi azoni um.
~ chloride in-concentrated HCl is added

‘coloration, cal by the
"The m x- ture is stirred f furth

of nmet hanol are added under nitrogen and the m xture is cooled to -40C

the course of 15 mnutes, with
-2 Cto 0. C.cH, ch.deép red

de forned, dey ap§ i mredi ately.
) is then-

stirring, and the tenperatu is kept’

acidified slowy (in the cotvse of 2
acid and the tenperature is - 47 - kept at +1°to

3cial acetic
The brick-red

suspension is stirred for a further 15-m nutes, durlng~&m iy time arisein’.
tenperature is possible, and is then filtered. The filter residue is washed

‘with a solution of 40 g of ice and 160 nl of* net hanol and flnaIIy Wi th s
1,800 M of water/. The pale red crude product is drled in vacuo at 60 C.and =
75 mm Hg for 16 hours. . The yield is22.7 CH.8 ' o

of theory.

Anal ysi s by spectrophotonetr ndi - cates
point: 135 - 34@)C - - - ©~C ©

BO . CH;’! CH3

It is also possible to use polya1KYIpiperidinen' .
derivatives of categories a) - j) which enter into cheml-

386.7% °  Melting

cal bonds with the binder of the 1acquer. + This is the s .

case if the polyalkylpiperidine derlvatlve possesses a

- reactive group ‘suitable for thls for example a g1y01dy1.“"nw

3'7;3?group or ‘a methylol group. _ : = .
o 'Examples of such compounds are the polyalkyl-_”
_ piperldlne derivatives of category h) whlch contaln _df
R methylol or methylol-ether groups. S "dw”
o , If the polyalkylpiperidine compounds are bas1c N
7compounds ~they can form salts with acids.  Suitable
'3:ac1ds are, for example, 1norgan1c aclds or organlc"__
_.__:"carboxylic, sulfonlc, phosphonlc or phOSphlnlc aclds for
'TF:texample hydrochlorlc ac1d borlc acid,. phosphorlc acld _
- acetic acid, salicylic acld toluenesulfonlc ac1d or- '_”ff'"
"VT'benzenephoSphonlc acid.. PR ~_"::
e The polyalkylplperldlne compounds can form
gﬁicomplexes w1th complexsformlng metal compounds for
L example with zine-IT acetate, cobalt—II acetylacetonate,:f:
.;f_nlckel-II acetylacetonate, alum1n1um~III acetylacetonate “
'7f5n1cke1-II benzoate cr alumlnlum-III benzoylacetonate.

’ Salts and- complexes are for example: the salt of;j_ﬁ

I mol of H;P0, and 1 mol of dl-(l 2,2,6,6-pentamethyl-4-

':’;p;perld;nyl) adipate, the salt of 2 mols of blS-(3,5—dlf_;_f_:




. The c}ude product is recrystallised fromhot n-_ butanol (5 m per gram.
: Nbltlng point: 147 -[ERR]. Exanple 3: o _ _
© 2-Nitro-2t-hydroxy-3',5" -di-(a,a-di nethyl- benzyl)-azobenzene Using the

l

process-of Exanple 2, 13.6 g (0.34 nol) of solijd sodi um hydr oxi de are

! dissolved in 145 m of met hanol, -and '16.5 g (0.05 nol) of

H

: 2,4-di-(a, a- dlnethyl benzyl) - phenol agq%go m of methanol are added.

The 0 solution is cooled to +2 C t he neantlne -a o- -

" ni trobenzenedi szt Wnehynridey éﬁéx&b&@zﬁ)%ﬂaﬁﬂé hE9D ﬁ{;& g ﬁBiLOQ g0l ) |

ied HCl1 and .6 er ~and .
roxypiperidineazEheudedol uti on: L

?ﬁ om 4.3 g 0f ArhamGTYS AT L

L is added in t hecompliere af Ridol2 52 76, Gﬁfﬁkraﬁethﬁlﬂhk%dpéﬁlaﬂhyi hon.

%-2;4ﬂﬁ313”37aﬁw

-y ea e o s e e v

AT T L céid ARG AP o hO B Pt R el thicT bt

by filtration. pleX'nﬁahn 12;3, 6wﬁ#pmhhametﬁyl-50pﬁpenidmnymanadlpade

“then-with 4 x . I§9%¥@% then dried at [err]/ nm Hg.
~yield i's .21.6 ¢ (8536 w th 979 opurl? Mel ti'ng poin 140-[err]. .
Exanpl es 4 .- 16 Al kal iThe eﬁ%qwse@ammhesmlms eethe asventEmmpl e

w20 mmvememéigjag&'@wé él_-,sgqltl n place of 2,4-di-(a, a-dinmethyl-

-benzyl henol The vield v S |n accor.dance th t he substituents on
“the %h)engl B &” netion "af the Dre@iEsRr & V\ﬂ*—dl-(a a-dimethpld of
No. . benzvl)-nhenol - - 0- nltroazo- benzene in %4

. This 1nter£ed1até%%as prepared in accordance. W1th o
o ”the description in U,S. Patent Specification 2,714,120,
”hﬂhfc705 8 g (7.5 mols) of phenol are rixed with 1 ,772.7 g
'-fj,(15 mols) of a-methylstyrene in the presence of 25,7 g
o _d'(O 135-mol) of p-toluenesulfonlc acid monohydrate as the
" catalyst and the mixture is heated at 140°C for 2.5 hours
”affunder Ny After the reactlon has ended, the mlxture is
*Lfcooled to 110 C and 1, ,125 ml of toluene are added. .
éThe resultlng solution is then washed at 80°C with 750 ml
;of an’ aqueous solutlon con51st1ng of 37 5 g of NaCO3 and
__ﬁ'75 g of NaCl o The organic phase is washed three tlmes
:f;f3W1th I OOO ml of aqueous NaCl so1utlon and dried over S
ffh,anhydrous sodium sulfate and the product is. then 1solated _h:-;
gbe flltratlon and vacuum dlstillatlon. . SR )
_;: ' The main fractlon contains 1 229 8 g (49 6% of L
:theory) of the product, _-fﬁ Boiling pOJ.n‘I: 172-175°/o 15— R
_._“?*O 18 mm Hg,  Melting p01nt 63-65°c. - _...fi“f””";
"t?iﬁﬂ;B.f Comparlson Examole: Preparatlon of the 1ntermed1ate -
| 2—n1tro—2’-hvdroxv-3' 5'-d1-(a a-dlmethvl-benzyl)-azo- | hi'
benzene by an acwd coupllng reactlon_h_“, R -.Ld”¢“?°
L . 90.6 g of a 26% aqueous solution of’ naphthalene-
;fhifsulfonlc acld l 9 z of Triton X—207 (non—lonlc surfactant)
| ;:fl5 6 g of’ Conoco AAS—90F (sodlum dodecylbenzene sulfonate)_
-+~ and 90 ml of water are introduced into a 2 1 three-necked
m“*f:round-bottomed flask fltted with a stirrer and a. thermo-_f__.____
.. meter. The mixture is warmed to 40° - 16.5 g of. 2 -
'f;fdl-(a a-dlmethyl-benzyl)-phenol whlch has been preheated_;dh_ufi




HERN

(a, a- di net hytob®07¢l,) atrenthiey) added an@ the mixture is kept at 40 c,
(a, a-di net hy n er, 54 15

(a o di mot hyl? 1Qﬁ %ﬁg%ﬁéu% s%19?ﬂ§g 25 1p --

tert.-octyl - 4- (a a- difmeolyl siedadyiion Oﬁsmtmbenzemﬁlmmm chlor-
[err] a) The BHECESS p a%%d' rior e 8 % Wd E?@ 819N &£ %ﬁﬁz B8 of
al kal i . The y|eI purlfl%ﬁtIO%EIS Evolutlon 0

took place.  and r@ﬁ‘%%f ged iy migr it 65 0y cﬁoriqﬁ-’ény c)
PL ocess W;:lsTlh nt&a«tgadmgleaw t-l5°5<d:lai)lo§’63 d) mafsdtgdmmn Nos wdg%}i 29% of
theory. e e aci d.coupli reaction i e on 0

Fvol it on of NEaRYiES s dhe KBGO\ aibus i dtne %evepﬁ]*evs%tmla
67%.0f the N2 ahdorthe triesalliting deskt riel emebZlfatkf rsoihuticon et

o zoni um sol Uboon, oWREAEE | > $He it ablne f e

chloride is coupled w phend
2-Ni tro-2' - hydfexyoge, boua e(nﬁ 510d|9r§etch>ﬂ0r gerfyrhher ik miantteshen Exanpl e
2 .i s repeated M‘H:.@Q‘ eblaarmlf R B thdRIARY Iproyfel el MY 4 208epf
t heory) is obser

re v1scous mass is isolated.

The comminuted crude prodvct is mixed with 200 ml
of hot water (75°C) and the mixture is then left to stand
with 400 ml of methanol overnight. The mixture is _
stirred with a further 400 ml of methanol to produce fine
granules, 81,9 g (48.4% of theory) of the intermediate
were obtained, Melting point: 139-141°¢C. _ .

o 'The thin layer chromatogram shows a homogeneous
- product with R, = 0.61 on silica gel in 3 parts of cyclo-
hexane and 1 part of ethyl acetate as the solvent.
Example 1: 2-[2-Hydroxy-3 5-d1-(a a—dimethyl—benzyl)-
phenyl]-2H-benzotriazole.
B - ' 386 g (0.805 mol) of o—nitroaébbenzene, prepared
B in Example A, and 1,200 ml of toluene are introduced into
a 5 1 three-necked round-bottomed flask fitted with a gas
inlet, a stirrer and a reflux condenser, 240 ml of
isopropanol and 240 ml of water are added to this solution.
160 ml of 50.1% sodium hydroxide solution are added to the

5 *2,4-di-tert.-octil 70(50) a 6

2, 4- d|-tert -octyl 47b 7 6%%5
2, 4-di - (a, a- di net hyl - benzyl ) . - 82 8

2,4-di-(a, a-di net hyl - benzyl) - Jerr] 9

2- bf’phenylethyl) 4- et hyl 84.3 10 - 4-net hyl
[err] 11  2,4-di-n-octyl L5 - 56 e 12
2- et hyl - 4- (aa di met hyl - benzyl) 85 13 -

2~

2-

2-

2-

solution, whilst passing in nitrogen. A ilask contain-
ing 158.2 g (2.42 gram atoms) of zinc is connected to the
reaction flask, The zinc dust is fed in portions, in

' the course of 90 minutes, into the reaction mixture and
this is carried out in such a.way-that the reaction tem—'
perature remains between 40 and 45°C, After all of the
zinc has been added, the reaction mixture is kept at 40°¢c
for 1 hour and is then warmed to 70°C for 3 hours. The



result is obtained when isopropanol is used in place of nethanol.. These
data show that nethanol is the nost suitable solvent for the al kal i ne
coupling reaction. Exanple 18: 4-Chloro-2-nitro-2'-hydroxy-3',5 -d -(a,a-
dipet hyl - benzyl ) - azobenzene Wen Conpar i gon Exanple B is repeat ed using, in
pl ace of the diazoni um sol ution prepar—eé} from2-nitro- aniline, a diazonium
solution prepared from4-chloro-2- nitroaniline in an equival ent anount,

47. 30- % of darkuxedrpr adu«:looa.leel ot ariooad tdﬁr;mrmmﬂ@ and acidified with

~5-Chl oro0-2-[ 2" F? p egf'tr(efte?i' hgdr%loré(

di met hyl - benzy benzo raz e L is repeated usi ng
~4-chloro-2-nitro- WS:;' dugd Zd-ino(ai-aa-rtﬁmﬂeﬁﬁllbmeﬁﬂzml)abmbenzene in

pl ace of 2-nitgg 25 H@XYhdlsed ti?r"@dﬂ az
70. 0% of produ © r%%%tlal ?f:%e?; Wl&ﬁ%ﬁﬁﬁéqwsqea I”s rreI(%Jc at&biG -lerr].
]

( Compound 2) A%SWS 4 meSp Wik Ocﬁﬂalo(;dd J@tW@Yﬁ'OC loric apid. N 8. 72
f ound CAf:Eér53‘emov1Hg Ehkl'solveit 8)y73racEi(ﬁ1mlh€s@L1atlon the

2- (2- Hydroxy-3-ter oct di,net hyl.-. henz | - 2H- be 01r| azol e
When Exanpl e 1vﬁ.§ ?’85 ?H?? RP&iaeW[ %r%ﬁfuhcws crystafiises
2-nirtro-2' -hydonx;standnegt. -octyl - “-a-di-- methyl -benzyl -azobenzene in

place of the o-niitroazghenzane, ttrgggu&%rﬂhseg% A IeO(EIC'E heﬂf his first

abovenenti oned product 1's obtaine sitstance %of

benzotri azol e FECrys¥aaligefefrom 758 yil of mdivdk rdcetate and ’@Lﬁr} ef:mml to

‘thermogravi met g Goanﬂlhy%fsanbg%t'o%@.t‘d}%_@éﬁhﬁ d&dtidbe i ¢ xgxeé :
determ ne the tlgetl nut es after, which 10% _50% and 100% t he

stabiliser are2P l§s§ ﬁﬁiiﬁﬁlﬂetzrﬁ%mli r?%@ﬁ“%%terrp&%ure i's

rai sed continutoihyne solutlon is extracted wit! 70% aqueous sulfuric

acid in order to remove coloured impurities, (Compound 1)
219.3 g (60.9% of theory) of yellowish-white
crystals are obtained. Melting point 140-141°cC,
Analysis: CBOH29N30
calculated C: 80,51 H: 6.53 N: 9.39
found C: 80.53 H: 6.54 N: 9.51
Example 2: 2-Nitro-2'-hydroxy-3'!',5'-di-(a,a~dimethyl-
benzyl)-azobenzene
13.5 g (0.21 mol) of solid potassium hydroxide and
10 ml of water are introduced into a 500 ml three-necked
flask fitted with a stirrer, a gas inlet and a pressure
relief device. The resulting hot solution is cooled
with 80 ml of methanol.
~ 16.5 g (0.05 mol) of 2,4-di-(a,x-dimethyl-benzyl)-

phenol and 85 ml of methanol are added under nitrogen and
the mixture is cooled to -4°C, A cooled solution con-
taining 42.9 g (0.06 mol) of o-nitrobenzenediazonium
chloride in concentrated HCl is added in the course of 15
minutes, with stirring, and the temperatufe is kept at
-2° to 0°c. A deep red coloration, caused by the azo
dye phenoxide formed, develops immedietely. The mix-
ture is stirred for a further 10 minutes at -1°C to +1°C
and is then acidified slowly (in the course of 2 minutes)
with 20 ml of glacial acetic acid and the temperature is

Alqgwyigld (50.5% of t he abovenenti oned product is obtained. The sane



determ ned. The test results are listed in Table A The results show the
preci se extent of the resistance of the stabiliser to exudation or
val atilisation during processing of the polynmer to sheets, filns, fibres
antt he |ike. Tabl e A Thernogravinmetric analytical data isothermally at
[err] Tenmperature in CTime in mnutes. 47 with a tenperature Stabiliser
taken to reach a rise of [err]/mnute |loss in weight of at which the
vLoss in weightkeptla¥ +158% +3°1Q0%  ThD%rick-2%% BPEMNon is 0.4
0.75 1.2 .182d 215leg LN %go. % 01? ... 1.Q . . 8 210
247 cYAsorRB W/ESEATTed §og @ firgher 5 minutesys .url%(}*}éﬁh)o Ryise
0.8 3.0 énotemperaB0re is290sGdigimyncinid is therb.filtéded, 56.0

17 s 15ng t1ter residhgi s SRshe Wt o sffpion pg%b G 5

by [err] per mnute until a stabiliser |oss of 10% and of - 50 - 50%)is<i3;

240 282 CokfSuRRASEO0 ml of gethapol andy finally asith 1,808 mondHound
S3 1.0 watér, 6.6 258 298 Conpound S4 . 0.8 2.8
5.7 263 298 TLNUWIN.P is

P . e .
2-.(2- hydr oxy- 5- ngt hyl p PRlenngeh seudes m1oduqtcd s Arissh ) inr s &0 i s
2- (2- hydr oxy- 3608€Ct anBu7$l mir $ec fobutd hoplreny! ) - 2HkenzATd azdl 22, % OF; AS
2,130, 922) CUAGERBINAEILE) S+ (Gelbifiil vy de SN St

benzotri azol e.

cates a purity of 86.,7%. Melting point: 135 - 140°C,
The crude product is recrystallised from hot n-
butanol (5 ml per gram). Melting point: 147 - 148°cC.

Example 3: 2-Nitro-2'-hydroxy-3!',5'-di-(o,o~dimethyl-
benzyl)-azobenzene

Using the process of Example 2, 13.6 g (0.34 mol)
of solid sodium hydroxide are dissolved in 145 ml of
methanol, and 16.5 g (0.05 mol) of 2,4-di-(o«,a-dimethyl-
benzyl)-phenol and 20 ml of methanol are added. The
solution is cooled to +2°C. In the meantime, a o-
nitrobenzenediazonium chloride solution is prepared from
8.3 g (0.06 mol) of o-nitroaniline and 17.3 g of concen-
trated HC1 and 6 ml of water and from 4.3 g of sodium
nitrite in 8 ml of water, The diazbnium solution is
added in the course of 2 hours at +2°C.to the alkaline
solution, The deep red mixture is stirred for 30
minutes at +2°C and then acidified with 20 ml of glacial
acetic acid and the pale red precipitate is isolated by
filtration. The product is washed with 3 x 50 ml of
methanol and then with & x 75 ml of water and is then dried
at 75°C/  mm Hg. The yield is 21.6 g (89% with 97%
purity. Melting point: 140-142°C,
Examples 4 - 16: Alkaline coupling reaction

The procedure is as in Example 2. However,
other phenols are used in place of 2,4~di-(«a,a~dimethyl-
benzyl)-pheﬁol. The yield varies in accordance with
the substituents on the phenol.

-



Conp®vund $333 is 2- [2-hydroxy-3-(I|-phenylethyl)-5-nethyl -

phenyl ] -2H benzotri azol e. (DE- AS 2. 130. 322) Conpound Sl is

2-[ 2- hydr oxy- 3- net hyl - 5- (a, a-di met hyl - benzyl)-phenyl ] -2H benzotri azol e.
(JP-OS 158.588/75) Conpound S2 is 2-[2-hydroxy-3-(a, a-di nethyl - benzyl)-5-
mettiyl - phenyl ] - 2H benzot ri azol e. (JP- OS 158. 588/ 75). Conpound S3 is

2-[ 2- hydr oxy- 3- (a, a-di met hyl - benzyl ) - 5- 48

tert.-butyl -phenyl]-2H benzotri azol e. (JP—OS 158. 588/ 75) Compound $4 is

- chl oro- 2-[ 2- ayd - 3-net hyl -5-(a, ap
di met hyl - benzyl’) ypfienyl ] - 2H benzotri azcl)} (J3SP CS 158. 588/ 75), %ﬂeﬁ}ogggﬁl
(from Exanpl e 1), i's clearly nore reS|stant than the other benggifiaz0l es.

Compound 1, incorporated in the polyner, would therefore offer Jt_rfle%pol yner
better prot ect ~eh a’gal V3 O 2 V=N ST~V e’ SR BT RINE-Vo3 2 eV aY~JaY § llnhj' anri nqnreqver

di spl ay excel | ent 4char at;tlle-lﬁls-tberst d-lﬂmyr]g proce55| ng. The sane g@pl i es to

Conmpounds 2 (Exanpl e 1 (x?arasc_l% Exanpl e 22: St abl,}o¢] %9
benzotriazole sta |I|ser’s T p(ﬁ car e durl ng the producti sheet s.
Pol ycar bonate resbn (L@géh-dleéwe‘rtal-dﬂ’oadtrl c) was finished wi tltVC;DB%(by
wei ght) of diverse 2- arZyIL,__ ?acz‘g,le i;PLS rbers. he
formul ated resin \%as extru d at r%%é'g{ ]’tt#én{1 );ts Thsegr@sultl ng
sheets were di ssg Bved ién Wlaeﬂe'démﬁhﬂe't%ﬁmzﬁh)e pol ycar borB8 e” was

9

_precipitated w t hgnet hagm{ll__ henylEthy@Rupingfhyenzo- triazol egpt4biliser '
whi ch remai ned | the ég%érﬁsnate sheet after production wazﬁéederm ned

by nmeans of anal 9 Is b

omat ogr aphy. The results iven in
‘Tabl e B. Tabl e B13t abi I, i-n-octyl % remaining in“the pol yca56)o ate sheet
after productionypl '\llJ\/IZUlIrfé%Qlyl-4—(oc,oc-—d:l.me‘l;hyl-benzyf)2 g5 ¥
13 2-(«,x-dimethyl-benzyl)-b-methyl 66 T

14 2-(o,a-dimethyl-benzyl )-4-tert,-butyl 54

15 2-(a,a~dimethyl-benzyl)-b-tert.-octyl 62

16 = 2-tert.-octyl-4-(«a,a-dimethyl-benzyl) 73
control without phenol ' o8

a) The process was as in Example 3 with a higher concen-
tration of alkali. The yield after purification is
50%. Evolution of N, gas took place. (= 48% of
theory). '
b) Evolution of N, = 60% of theory.
¢) Process was in accordance with Example 3.
d) BEvolution of N, gas = 29% of theory.
e) The acid coupling reaction gave a yield of only 16 -
19%.
f) Evolution of N, gas = 33% of theory.
'g) When no phenol is present, about 67% of the N, theore-
tically present is evolved from the decomposed diazonium
solution. _
®  fThe yield is 47% when 4-chloro-2-nitrobenzenediazonium
chloride is coupled with this phenol.
Example 17: 2-Nitro-2!'-hydroxy-3',5'-di-(a,a-dimethyl-
benzyl )-azobenzene |

' When Example 2 is repeated using ethanol in place
of methanol, evolution of NZ (50% of theory) is observed.

@



CYASORB WV- 5411 o 87 Conpound 333 \
10Q Conpound 1 100 see Table A for the chenical 6“-}
nanes of these stabilisers. These data confirmthe results of Table A and
the stability to sublimation and stability to exudation of Conpound 1

- ddhﬂng t he production. Compound 33 |ike- wise shows low volatility in
this test. Exanple 23: Stability of benzﬁtrlazole stabilisers in
thernosetting acrylic coatings to | osses on curing and weat hering. D verse

«thernosetting acmov ié&ﬂfﬁﬁ@Uﬁ%)”bf“ﬂH@/aboveméﬁtioﬁéaYbfédﬁéﬁ'EsSyStem
were formul ate \¥tr12° o (by weight) of diverse benzotriazole UV absorbers

and the forml re cast on glass plates'to give 1.u thick coatings.
The coatings were thenmhﬂeﬁhmewresmeCié|cbtanmeaiwBéﬂV£SO§rbpﬁﬁela§§re

The | oss of beqﬁ&; [ s then determ ned by UV absorption
anal ysis of the cc%tﬁ;%}@ @;ﬁsﬂr?ée%?é?g\%h in the absorption of the coatings
can be equated with a | ¢ rdadem zshow atlvdt metheholeisdbhengostr sudtabhese
cured coatings gRRerst i tack to tE AEC weat hering test
(QUV), in which the _coatlngs are §£E}ect§%£éfiﬁg £8%?E£%nof alternating 4
hour peri ods oggﬁﬂmikﬁh¥§1o hYQre-2rril Wreme - pedrewy-31 , Bond démsari on
(rain) at [erdemeﬁhyﬂ#hﬁnzyn}ﬁaiﬁﬁhﬁg@ﬁé Once again, a reduction in the
absorption of the weat redcgoat S C be ted with % loss . in
benzotriazole stabilis %ﬁ# é#ﬁp E? gL SeBeReRFRY. using, The
results are glm&moe1dﬁﬂﬁh£(a1azon1um solution prepared from 2-nitro-

aniline, a diazonium solution prepared from &4-chloro-2-

nitroaniline in an equivalent amount, 47,3°%of dark red

product are obtained.

Example 19: 5—Chloro-2—[2’-hydroxy-B',5'-d1-(a o~

dimethyl-benzyl)-phenyl ]-2H-benzotriazole

When Example 1 is repeated using 4-chloro-2-nitro-

2'-hydroxya3' 5'-di-(a,a-dimethyl-benzyl )-azobenzene in

place of 2-nitro-2!'-hydroxy-3!,5!'~di-(a,ax-dimethyl~

benzyl)-azobenzene, 70.0% of product are obtained.

The pale brown crystals melt at 160-161°C. (Compound 2)

Analysis: C30H280N3O: .
calculated C: 74.45; H: 5.86; N: 8.72
found C: 74.53; H: 6.11; N: 8.72.

Example 20: 2-(2-Hydroxy-3-tert,-octyl-5-a,a-dimethyl-
benzyl )-phenyl-2H-benzotriazole :
: When Example 1 is repeated using an equivalent
amount of 2-nitro-2!'-hydroxy-3'-tert.-octyl-5'-«a,a~-di-
methyl-benzyl-azobenzene in place of the o-nitroazobenzene
from Comparison Example B, the abovementioned product is
obtained. |
Example 21: Resistance of the benzotriazole to loss
A number of 2-aryl-2H-benzotriazoles are subjected

to thermogravimetric analysis, both isothermally at 280°C,
in order to determine the time in minutes after which 10%,
50% and 100% of the stabiliser are lost, .and by a scanning
method, in which the temperature is raised continuously

. by 10°C per minute until a stabiliser loss of 10% and of




- 53s 2 [err] [err] [err] [err] [err] [err] [err] [err] a?“
[err] : :

50% is determined. .
N The test results are listed in Table A,

_ The results show the precise extent of the
resistance of the stabiliser to exudation or volatilisation

during processing of the polymer to sheets, films, fibres
and the like,

Table A
Thermogravimetric analytical data o
isothermally at 280YC Temperature in ~C
_ % Time in minutes with a tegperature
Stabiliser taken to reach a rise of 10”C/minute
: loss in weight of at which the loss
’ in weight is
10% 50% 100% 10% 50%
TINUVIN P 0.4 0.75 1.2 i82 215
TINUVIN 350 0.6 1.0 1.8 210 247
CYASORB UV-5411 0.6 1.9 3.5 225 260
Compound 333 0.8 3.0 6.0 250 290
Compound 1 6.0 24,0 56.0 300 340
Compound 2 6.0 29.0 65,0 305 350
Compound 3 1.7 6.3 12.5 273 313
Compound S1. 0.8 2.6 4,5 240 282
Compound S2' 1.0 4,0 7.0 257 298
Compound S3 1.0 3.4 6.6 258 298
Compound S4 0.8 2.8 5.7 . 263 298

® PINUVIN P is 2-(2-hydroxy—5-methylphenyl)-2H-benzotriazole.
(GB 878.362)

® PINUVIN 350 is 2-(2-hydroxy-3-tert,-butyl-5-sec.-butyl-
phenyl)-2H-benzotriazole, (DE-AS 2.130,322)

CYASORB UV<5411 is 2-(2-hydroxy-5-tert.-octylphenyl)-2H-
benzotriazole. (NL 127.157) -

Compound 333 is 2-[2-hydroxy-3-(l-phenylethyl)-5-methyl-
phenyl ]-2H-benzotriazole, (DE-AS- 2,130,322)

Compound S1 is 2-[2-hydroxy-3-methyl-5-(a,a~dimethyl-
benzyl)-phenyl]—ZH-benzofriazble. (JP-0S 158.588/75)
Compound S2 is 2-[2-hydroxy-3-(a,a~dimethyl-benzyl)-5-
methyl-phenyl ]-2H-benzotriazole, (JP-0S 158,588/75)
Compound S3 is 2-[2-hydroxy-3-(a,ac-dimethyl-benzyl)-5=-
tert.-butyl-phenyl ]-2H-benzotriazole. (JP-08 158.588/75)



[ erg] & - 67 - acrylic resin or polyam de or a pol yurethane, 9.
Stabilised pol ynmer according to claim8 in the formof a |acquer which ha
gloss retention and resistance to flaking off on weathering, characterised
by a) a hot-crosslinkable acrylic resin and b) 0.1 to 5% by wei ght, based
on_the resin, of a conpound of the fornmula | according to clains 1 to 5 and
c) 0.1 to 5% by wei-ght, based on the quyﬁ_ of a sterically hindered am ne
stabiliser. 101 Stabilised organic material according to claim9,

. . . ) 0
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constituent cﬁlmbthyarbeﬁzgloe %&2H$bqnzmﬁnx&d@laﬁbﬁBa@% %§8a5$8éﬂ5)

cont ai ni ng, as componSaingpiE r<%‘%’3?c§9%"§f'ea'%>§ﬁe%d<%l%f?per.

2-n- butyl - 2- (Bebigitansgr tthannuttyie Htinedy &e;azotmazoles. mpoun
incorporated in the polymer, would therefore offer the
bolymer better protection against the harmful actions of
light and, moreover, display excellent characteristics
during processing., The same applles to Compounds 2 (Example

. 19) and 3 (Example 28).
Example 22: Stability of benzotriazole stabilisers in
polycarbonate during the production of sheets.
Polycarbonate resin (Lexan, General Electric) was

finished with 0.3% (by weight) of diverse 2-aryl-2H-
benzotriazole UV absorbers. The formulated resin was
extruded at 316°C to thin sheets. The resulting sheets
were dissolved in methylene chloride .and the polycarbonate
was precipitated with methanol. The amount of benzo-
triazole stabiliser which remained in the polycarbonate
sheet after production was determined by means of analysis

'by gas chromatography. The results are given in
Table B. '

Table B - _

Stabiliser® % remaining in the polycarbonate

sheet after production

TINUVIN 350 82
CYASORB UV-5411 : 87
Compound 333 _ -100
Compound 1 100
*

see Table A for the chemical names of these stabilisers.
These data confirm the results of Table A and the

étability to sublimation and stability to exudation of

Compound 1 durihg the production. Compound 33 1like-

wise shows low volatility in this test,

Example 23: Stability of benzotriazole stabilisers in

thermosetting acrylic coatings to losses on curing and

weathering.

Diverse thermosetting acrylic resins and an alkyd/



conpound according to the invention suffers nmuch smaller | osses in the
thernosetting acrylic resin and al kyd/acrylic resin systens than do know
benzotri azol es. Conpound 1 is considerably |ess volatile than conpound
333, which has a conparable struc- tur &2 Exanpl e 24: d oss val ues of
acrylic enanel and | acquers containing benzotriazole stabilisers, and

weat hering. J acryDi¥ers€ihhgyspent wene gormlilatetawtih apd (byewmdghtil)astic

3 lic | f | d. wi - i I .
e’ gl bss val e SFESEARaPREOETHREb stV oRPRREDS R RY Psa st i atiens
| acquer after werel east eonwgbabsrpbgtéQUowgireoie ucgblickocoativgss UV at

[err] and oneeﬁ;&gl%#ieé%gowéficgﬁgﬁnégﬂaanfgh Eg%g%ﬁfyget&%ulatbs are

benzyl);malonate as a |ight stabiliser. - 54 - Table C shows that th

gi ven in Tabl [eFT] gl'0Ss valueS o s or | acquers
cont ai ni ng benebevabed| tempabaturers, beTbeelans &ft HEngS

Ther nosetti ng etfing.Ther | bC ylJ .
acrylic Stabi F?E@%‘%%? Wals Q:he%er%éﬁ%rﬁﬂe% wmﬁqswt% I%It%dﬁl%e?%r e
800 before tBgocoatdingsa 200 hawediction. in Hehe dabsorption hofirsheuv
Qv Stabid ; : 77.8
23.1 1% of TI ﬁﬁ%ng%s 63%1%‘?{1 Tpd Wi & 154 in Bénzotrtaole It
Conpound 333 S$abiligerg durigy ruring 78.0 24.0 1% of Conpound 1
66.9 27.8 68.8 38mdse clihdd Abbthindé Glerld NABIeSESd tH4Be 16.6

?3421 421‘;’ é aé%'éier?égc'e% %%)uqckso Qpe%%r}geri?’rf’g t6<§st§ (C}(_?V 51, in 6v§}in?ch 3'81‘13
coatings are subjected to the effect of alternating 4 hour
periods of UV radiation at 60°C and 4 hour periods of con-~
densation (rain) at 50°C over a period of 670 hours.,

Once again, a reduction in the absorption of the weathered
coatings can be equated with a loss in benzotriazole
stabilisei‘ during curing and during weathering. The
results are given in Table (.



2% &f Compound 1 66.7 27.2 69.3 39.0 79.1 41. 0 See Table C fory o
the chenical nanes of these stabilisers. Throughout, fornulations g
cont ai ni ng Conpound 1 gave better gloss after QUV weathering than those :
contain- ing benzotriazoles known hitherto. Exanple 25: Stabilisation of
polyet hyl ene terephthal ate. 0.5% of the conpound of Exanple 1 is added, as
t he stabiliser, to nolten polyet hylengsterephthal ate at [err], with
stirring and under a nit rogen at mosphere. The resul ting, f or mul at ed
~polymer is ground with solid carbon dioxide. The stabilised mxture is
extruded to a filmat elevated tenperature, with littl e stabiliser |oss.
The filmis then subjected to UV radiation. -~ The stabilised film
retains its desired physigal properties | onger than the filmwhich has not
been stabilised. Exanpl el 26: & Stabilji sation of polycarbonate. Polycarbonate

(Lexan, Ceneral, Electriw sh%mxed i.n an extruder anith 0.3% of the
conpound of Exarrpl e 4. Th Stcabi lis cgnﬁtmre IS e%‘ruded to a sheet at
el evated tenperature, Wl h fidtle 1 ¢ds3 of stabilisdl. The sheet
retains its physical pr rti;ges aft¢r UV radiationg onger than does a sheet
wi t hout stabiliser. Exanmplie 27: -p .
2-Nitro-2'-hydroxy-3"-( - di mbéﬁyl enzyl)- 5- ter.tN octyl azobenzene. This
conmpound i s obt ai ned |% @ﬁﬁr’g@ i hedocrystgl i ne solid with a melting
poi nt of 133-[err], @ e ng rocess of Ex@ni§l e 3, by a coupling
reaction of o- nltrobenz% og aamu chl ori de vvnbh:IQ (a, a-di met hyl -
‘benzyl)-4-tert.-octyl ‘?arrpl_e 28: >
2- (2- Hydr oxy- 3- (a, a- di nmet t){gbﬁazyl )45-tert. - oct‘&l'ﬁ]‘lenyl ) -2H benzotri azol e.
The general process Qf ExqmpipdPisfcarried out § =
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usi gg an, equi val ent amount of 2-nitro-2'-hydroxy-3'-(aa- qqf
di nmet hyl benzyl )-5"-tert.-octyl azobenzene in place of the o-nitroazobenzen
i nternedi ate of Conparison Exanple B. The above conpound is obtained in t

formof virtually O white crystals. Mel ting point 88-90 C (Conpound 3).
Anal ysis: calculated for [err]: C .78.87; H: 7.99; N: 9.51 found:
C 79.21; H.  8.01; N: 9.55. ExanB 2- :

(2- Hydroxy-3-tert.-octyl-5-(ac, a-di nethyl'-
_benzyl) - phenyg&xggaee%e&h' 8#0bB1ydfigaB" egeaspaﬁyﬁﬁ%ﬁgﬁel I's carried out

“~Using an ulva
2-nitro-2'-hy8soxy-3' Féb@llae@yposymea acgrreing kengyrimaBobanthge foam

pl ace of the gfnit H.chaé?bﬁﬁiﬁﬁehaﬂt gnaedl @b‘teﬁf’cl@ﬁ”%ﬂ' seBiptameket8 The
above conpounglﬁ%%obtal el am na Uy-transparent top-coat

l ac- quers fo BECSFE, Rhwgﬁtﬂﬁgﬁﬂgps h?@aﬁﬁﬁngﬁdt Yepoxy ester priner
surfaces, is a Sgrh@t&dﬁd&ﬁ}ﬁﬂﬁgﬁléﬂﬁ@wﬁﬁicﬁﬁ@giﬁcaﬁderS This problemis

Fhe speci 11 ed®DnDemndes % Y W EHIEo e 16 BF P BLo Phre SPmPRg o
égfah?x:??LgnoﬁhthhefbammdmaﬂIamnpnﬂlqg(totmkarmsrﬁst¢a§qmmd ggainst )
val ues of top oat acq:?gdr Stf %@c acrﬁ? ‘f‘%ﬂi @:F\(jaer&éﬂgé‘iiﬁ

netal-thernnpbé@@e€eﬁcﬁmhn?Iﬁ%ﬂhkilﬂﬁﬁ>fornulated with a benzotriazole W
absorber and tipgn spr @tehias ddie rPRnPRAind PESIIET HEEOr@iRE i P8I cBaihage of

containing 0.5 to 2% by weight of b) and 0.5 to 2% by
weight of c),. ,

11, Stabilised organic material according to claim 9,
containing, as constituent c¢), bir-(2,2,6,6-tetramethyl-4-
piperidyl) sebacate as a light stabiliser.

12, Stabilised organic material according to clalm 9,
containing, as component c¢), bis-(1,2,2,6,6-pentamethyl-
4-piperidyl) 2-n-butyl~-2-(3,5-di-tert.-butyl-4-hydroxy-
benzyl)-malonate as a light stabiliser.



an ®poxy ester on netal sheets. The whol e was heated for 10 m nute
480C and then for 30 mnutes at [err]. The original coating thickness of
the top-coat |lacquer was 2.0 to 2.2 nmils (50 to 55 microns, 0.0508 to
Q.0559 mm). The sheets were exposed to the-sun in an unheated bl ack box at
dh/angle of [err] for one year in southern Florida. The exposed sheets were
pl aced in a constant humdity chanber- %38 C and 100% rel ative humdity

0

for 96 hours. They were then dried f and i medi ately assessed by
\vﬁeanstof thet cro?s haTﬁB%éaoesh@dBeﬁhQﬁ tﬁétcoﬁbﬁu?HﬁQF%dW@h gﬁ&%nﬁhﬁt fﬂ

roomtenperatuse for.one ss- hat ¢ pe esi es

was repeated at® ¥ﬁﬁ#ﬁ%§ ﬁ%%#?fﬁanﬁé % ﬁilﬁ igsses lnTﬁg 1ng

- general displ agcrykboenbaini apdoakiydyabiriltiy tresdel awrtehxsorthaint elro this
one hour reco W th n fter
the hum di ty tEASyRCRERSpLERRBIEE, 0 | PRRpBERa 3 Sod TRt Hek

- 57 - bl ade veilabile than compppnd 3dBs whie haSh@ p@ppamabnea@¢mmcﬁc)

the sheet, tuﬁ? acetate fibre adhesive tape.is stuck over the cut areas

and then_pulle of T. The top-coat |acquer is assessed V|suaIIy

det er mi ne V\/net%ﬂﬂaﬂlﬂ wh@logst ¥alups ﬁgsaﬁé’éfﬂrlﬁulepé@eéf fnd lacqpmr§
gives a re'atld@nﬁéﬁﬁﬁﬁgﬁﬁénﬁbtfhézdﬁbaﬁtabilQBeEEOWbﬂd(W@af%kﬁﬁ§mﬁatCrt

' results

are giver in Tabl s £ DRUeRSe EBREIRa PP EgRECT A SOENSRLSS b AR | o
t herno- pl ast iplastiti actytijoelacqiers wepesdormalated widhbleadenzm« i n
_;g;ﬁhern Floriga; S£8PL ifehBsorber, - The g18k:Chalues®B? conflary 1
' with those of the original enamel or the lacquer after
- accelerated weathering (QUV with rne cycle of 4 hours UV
at 60°C and one cycle of 4 hours condensation at 50°C).
The results are given in Table D,

Table D
' 20° gloss values of enamels or lacquers
containing benzotriazole stabilisers,
before and after weathering _
Thermosetting Thermosetting Thermoplastic
_ % acrylic acrylic acrylic
Stabiliser enamel A enamel B lacquer
before 800 before 800 before 200
hours hours hours
QUV QuUV . QUV
no stabilisers 65 15.4 67.3 25,1 @ 77.8 23.1

1% of TINUVIN 328 68.1 15.0 64,6 26.7 - -

1% of Compound 333 68,7 19.8 65.2 25.6 78.0 24,0
1% of Compound 1  66.9 27.8 68,8 33.2 78,5 41.1
2% of TINUVIN 328 64,8 16.6  59.2 23.1  77.1 33.5
2% of Compound 333 68.6 19.4 63.5 30.3 77.4 41,0
2% of Compound 1  66.7 27,2  69.3 39.0 79.1 41.0

¥ See Table C for the chemical names of these stabilisers.
Throughout, formulations containing Compound 1

gave better gloss after QUV weathering than those contain-

ing benzotriazoles known hitherto.

Example 25: Stabilisation of polyethylene terephthalate.
0.5% of the compound of Example 1 is added, as the




(% by z 6 nmonths . 1lyear (wei ght

before (Florida) (Florida) pol i shed none 77.8 15.1

1.6 4.4 1% of "Compound 333 78.0 33.5 3.7 6.6

of Conpound 1 78.5 44.0 13.4 29.5 2% of TINUVIN 328

7~ 34.9 8.5 13.7 2% of Conpound 333 77.4 41.0

9.5 28.0 2% of TINUVIN 350 77=555 =37.5 6.0 24.3 2% of

Compound 1 79.1 53. 4 15.8 28.9 2% of Conpound 2 79. 4
\.50.0 - 17.gtabilisdBb 4ta$hmonfuphapbuge&¢nywem hzﬂtwtxen@ct fmﬂca,

21:2'? :'[ em;)u'i3 S:A)a‘?f%tgo%{%gg&gél Sﬂg pﬁgr %egt %&rﬁ%ﬁffg&%&p tatl lic &‘Ib‘?rent
See Tables A anelsuﬂtmngt, hformudaited ppamroflst Igromnst atiitth selsid ekt of -

each sheet wasg ?ed wi th DuPont Np. 7 car polish. - 58 - Table F
ues

Del am nati on v or silver-netallic thernmoplastic acrylic | acquer after
exposure for one year apesgtahidigedcmigdiarien isoetermdad da @& Heimdthat i on

Va|Uﬁ (0 to 5)ef%ﬁ§téd5€émperature terdnateeie gtablllseﬂ“ﬂdﬁsfi(gﬁbe

gﬁgghghr at rd%h?t%ﬁi@réFqueﬁfFBPJFﬁgeﬁu*PSﬁ®;OF¥£Eﬁ tyngag%ﬁpent °

5 stabidisedofilmnpetadnt its desired physical propertids
longer than the film which has not been stabilised,
Example 26: Stabilisation of polycarbonate,

' Polycarbonate (Lexan, General Electric) is mixed
in an extruder with 0.3% of the compound of Example 4,
The stabilised mixture is extruded to a sheet at elevated
temperature, with little loss of stabiliser. The sheet
retains 1ts phy31ca1 properties after UV radiation longer
than does a sheet without stabiliser,

Example 27: 2-Nitro-2!'-hydroxy-3'-(«, a-dlmethylbenzyl)-
5—tert;-octy1azobenzene.

This compound is obtained, in the form of a red
crystalline solid with a melting point of 133—13h°C, by
the general process of Example 3, by a coupling reaction
of “o-nitrobenzene-diazonium chloride w1th 2-(a a~dimethyl-~
benzyl)- L-tert. -octyl~phenol.

Example 28: 2-(2-Hydroxy—3 (a,x-dimethylbenzyl)- 5-tert -
octylphenyl)-2H-benzotriazole.

The general process of Example 1 is carried out
using an equivalent amount of 2-nitro-2!-hydroxy-3'-(«,a-
dimethylbenzyl)-5'-tert,-octylazobenzene in place of the
o-nitroazobenzene intermediate of Comparison Example B.
The above compound is obtained in the form of virtually

- white crystals. Melting point 88-90°C (Compound 3).
Analysis: calculatgd for 029H35N30:

C: .78.87; H: 7.99; N: 9.51

found: C 79.21; H: 8.,01; N: 9,55,

Example 29: 2-(2-Hydroxy-3-tert. —octyl—S—(a a~dimethyl-
benzyl)-phenyl)-2H-benzotriazole, _ _

The process of Example 1 is carried out using an




29 & TINUVIN 328 5 . 2 2% of TINUVIN 350 [Xe37
3 - - Z.Qggof Conpound 333 5 4 2%'of
Conmpound 1 2 2 29% of Conpound 2 4

3; See the description of the |acquer given under Table E. See Tables A and
CYor the chenical names of these stabiljsers. The data in Table E confirm
t hat Conpound 1 and the conpound of Ex Ie 10 effect excellent protection
agai nst | osses_duyi exp sur t he southern Fl orida bl ack box

- | ol onge
\_Jest, conparede%%%ﬂgg?ﬁ 2Bt Pt a UPé Pgﬁ ~ByIEPKY s o tertte ~@aty Inp-
Table F show tf@;az@mempueﬂzyaycazdbagzbget he pnae@t odn thand-esre@-al |y

Compound 1, pr {.a ther Ias Lc.acryl ke top-coat r ;[agai nst
del am nati on %%iﬁeﬁzﬁ%ﬁrl QBgéﬁ?Be ﬂ¥ bBPB@ElSSQ Fﬁaggﬂfhé¥n Fl ori da
under extrenmelThetabovet esmpoundi L5oobtainkdi.medi ate subsequent humidity

treatment. Exanple 31: PS'&?lEﬁ%}xng:SLXflve?SU?f ’cfr%ﬂ Q%tgpﬁgetbt F%acg%ﬁﬁhc

t hernosetting acrylic enane r-meta ng a
enanel s were fqems foeBokpreanshewkbchi dasnuerisghres eppliliedetcampoxyen

sprayed as th C 0 Pki If f on
P ol cheot eeé@@r%imé? SiPFa08E9 gs_é gr%‘ri-llgﬁs i:%%b&enﬁ'l‘o%p;ﬁiﬁ‘tedg%a% 130

5
Cto give an |’H?&‘1}1§P°F’E}Be€§at fhaéqa’éfabi*-remm Pamtpcpﬁaéw( relgvanind f
0.0432 ). thé’h’ehprQSWaGfttnéttdpf-ebai: 26Qqghey 9 sl flefdsetﬁaM weat her | ng -

subj co- ted | PRORTH Bt SREPBACRENt and Tl HGPLACRETISR (s Cih@peoroers
- det er mi ned, thQCGME@lﬁgmboethhennuentmen anohheh&oppcoat lacquer pro-
tects this lacquer against delamination and against loss
of gloss, )
Example 30: Gloss and delamination values of top-coat
lacquers of thermoplastic acrylate,

A silver metal-thermoplastic acrylic lacquer was
formulated with a benzotriazole UV absorber and then
sprayed as the top-coat lacquer onto a primer surface of
an epoxy ester on metal sheets. The whole was heated
for 10 minutes at 48°C and then for 30 minutes at 155°C.
The original coating thickness of the top-coat lacquer was

- 2.0 to 2.2 mils (50 to 55 microns, 0.0508 to 0.0559 mm),

The sheets were exposed to the sun in an unheated
black box at an angle of 5° for one year in southern
Florida. _

The exposed sheets were placed in a constant
humidity chamber at 38°C and 100% relative humidity for
96 hours. . They were then dried off and immediately
assessed by means of the "cross-hatch tape" adhesion test.
The sheets were then left at room temperature for one hour,
before the "cross-hatch tape" adhesion test was repeated
at another point on the same plate. The samples in
general display a somewhat improved stability to
delamination after this one hour recovery period, compared
with the delamination 1mmed1ate1y after the humidity
treatment.

In the "cross-~hatch tape" adhesion test, a multi-




: o ®
rec&erysperiod, after which the stability to del am nation was agai n
determ ned according to Exanple 30. The results are given in Table
Tabl e G Del am nation Vélues of a silver-netallic thermosetting acrylic
eparmel after 1.200 hours QUV weat hering Del ami nation Value (0 to 5) Enanel
AN Enarel B Stabiliser | medi - After a | mredi - After
a (% by wei ght) “ately 1 hour =57 ately 1 hour after the
recovery after the recovery - humdity period at humdity period at

\r eat nent r obhade knéfendst usedodm eppigr auts through tremom-cdalk e
ture after thelacquer to %ﬁ%ﬁ%h%@% h“”‘dWﬂ/acetate %}bﬂﬁ”ﬁdﬂéé%&%fﬁ%ﬁ?nt

treat ment none
Conpound 1 ig stuck oveg the cut @reas and(;ng@ﬂx@d@ﬁnqﬁfa

o Tow o ey TSR At e
0

acrylonltrlle apdt YP ¥ 3?‘2," dli"c ﬁg’%?ady%]ﬁd@“géof a i Grves

resin. Enamblétuveaab@%sa@hm%i( 4hred 5081 anciatht Ton UReors ab U¢n@n

Enamel B is a pQn-aquequs RELSI;0n (NA 0 boyf ..40- 5Q%
solids and aboug g%gofxa#g %15‘ Sﬁ QHT‘ %%%&ﬂ% C%?ﬁ% }§7"
“hi ndered am nedleﬂ.ghm.nattabnl)l.sers \Wheh e b zate | gizodre in/mms)a sand F.
according to tﬁgbigvgntlon is particularly suitable for retaining
-~ 20° gloss values of silver-metallic thermo-
plastic acrylic lacquer’™ after exposure at
5% in a black box in southern Florida

S}abilisers after after after 1 year

.ééizﬁt)xx | before ?F?ggfg:) (Fio¥fda) polished™
none 77.8 15.1 1.6 4, 4
1% of Compound 333 78.0 33.5 3.7 6.6
1% of Compound 1 78.5 L, 0 13.4 29.5
2% of TINUVIN 328 -77.1  34.9 - 8.5 13.7
2% of Compound 333 77.4 41.0 9.5 1 28.0
2% of TINUVIN 350 77.5 37.5 6.0 24,3
2%.-of Compound 1 79.1 53.4 15.8 28.9
2% of Compound 2  79.4  50.0 17.7 38.4

x-Thermoplastic acrylic lacquer obtained from a binder of
60% of poly(methyl methacrylate), 20% of cellulose
. acetate-butyrate and 20% of plasticiser and about 3% of
metallic pigment,
¥% gee Tables A and C for the chemical names of these
stabilisers. |
¥EX 4a1f of each sheet was polished with DuPont No, 7 car
polish,



: @
- 6@ - the gloss and preventing del amination, especially in the case of
netallised thernnsettlng acrylic enanels and in the case of netallised
t hernopl'astic acryli ¢ lacfuers for the top-coat | acquers on notorcars.
. |@ .ow concentration, the hindered am nes protect the thernosetting acrylic
efmafrel and the thernD pl astic acryllc Iacquer agai nst | osses in gloss,
but they do not act as UV filters. chordlngly W |ight can pass
t hrough the acrylic top-coat |acquer |f a UV absorber, such as the
\_benzotriazol e€alkerBing to the invention, is not presentand can cause
damage in the epoxy eStePDéiéﬁEﬁaﬁﬂéﬁa@&lﬁéQEEBP Ehevkprmeeafkacquer.
The incorpora- tion of a beseméplagele. asyenitnlbey,eercamteati ons (0. 5% by
wei ght), in conbination wmh@ggu & nfler eenanyysarehtesPs ifonhbyhexs retention
and resistance to delamIthcﬁnlsbmthefhlEEdradayl|c t op-coat | acquers.
‘Exanpl e 32: Del ani nati on ~etes—ef—t-op—eoat—teacgers—er—therreset ti ng
acrylic enanels. Two S|Iver-netalI|sedDehammnaéubnngaaueyKDcten&dels wer e

. formul ated bot dered am nep b QQ% % bili- ser ?§
benzotriazol e ;(ﬁ?g%) 2 The 1 £RES were’ %gg% rs_:,g casted as
described in % tr%e res%&ﬁﬁiﬁy%i‘@ﬁth@n{a % bne ho% i Tabl e

H Del ami nation val ues of a silver-metalllc t her npset t pREmAGEMD bgagﬁgqp

after 1,200 hours QUV weat hering Del am nati on val ues (0 wgter Epanel

Enﬁnel BImedi-  After a | edi - After a atelyhumlalhgutreatm@hgly
1 hour — . t, -

1% of Compound 1 2 1

2% of TINUVIN 328 5 2

2% of TINUVIN 350 3 2

2% of Compound 333 5 4

2% of Compound 1 2 2

2% of Compound 2.- - 4 3

® See the description of the lacquer given under Table E,

¥% See Tables A and C for the chemical names of these
stabilisers, .

The data in Table E confirm that Compound 1 and
the compound of Example 10 effect excellent protection
against losses during prolonged exposure in the southern
Florida black box test, compared with other benzotriazole
light stabilisers, . :

The data in Table F show that the compounds
according to the invention, and especially Compound 1,
protect a thermoplastic acrylic top-coat lacquer against
delamination after 1 year's exposure in a black box in
southern Florida under extremely ;trict test conditions
with immediate subsequent humidity treatment.

Example 31: Delamination values of top-coat lacquers of
thermosetting acrylic enamels,

. Two silver-metallic thermosetting acrylic enamels
were formulated with a benzotriazole light stabiliser and
then sprayed as the top-coat lacquer onto a primer surface
of an epoxy ester on a metal sheet. Curing was




St abi | i ser after the¥ recovery after the'recovery hum dity peri od /oéf
hum dity pmlmj(%byvmumt) treatnent at room treatnent at

room t enper a- tempera- ture |, ture after the
after the humdity hum dity treatnment treat ment none
3~ 1 5 3 0.5% of Canpound ‘A 1 0
5 2 1% of Conpound A 3. 59 . 0 5 1 2% of
Conpound A 3 0 5 1 0.5% of Conpound B 5
S pop of C05 cgrglea b%toﬁogolvomﬂﬁuﬁes at l$o°c to glﬁé:f? %niﬁiﬁﬁlhd328
0 °0 rrpou_g p-coag 1acquer $ilay §+7TIHN6‘ ,(q(p.ﬁ% (42 mJ(prorgsO 0.0 é
0 0 1fmQf Conp@hedplate wasOtreated for 1 200 héurs in thé Q@ of
-Conmpound 1 f Conpound A + 0
0 o weabneping testh aogordisg i Bramia il o 0 0 .
0 0 -1% of TIN@WWHrSZhelﬂuM=waahhanmnga-the shpets were $ubjec-
0 0 Lgh gamaonnhidityl Y cramouag 0
0 1% of Cbnpoung a5 ﬁ éb %ﬁ% Ryie deléﬁfnatlon w%% then
0 1% of Conpoufi§ fr@%ﬁéﬁsCoﬁﬁ@UﬁheBtﬁ werQ)then allowed a one hpur 0
1% of Conpoundrécdeerihpesaser,i piftter @hildie HHe 'SHREEITi A0 H5Idd14m BAREEdn
- 62 - was again determined according to Example 30, The
results are given in Table G. '
Table G ) ’

Delamination values of a silver-metallic
thermosetting acrvlic enamel after'l.ZOO
hours QUV weathering

Delamination value (0 to 5)

Enamel * A Enamel ¥ B _
Stabiliser - Immedi~  After a Immedi-~  After a -
: _ ately 1 hour ately 1 hour
(% by weight) ~ after the recovery after the recovery -
humidity period at humidity period at
treatment room treatment - room
———————— tempera- - tempera-~
ture ture
after the ' after the
humidity . humidity
_ treatment treatment
none 3 1 5 3
1% of Compound 1 0] 0 0 -0
2% of Compound 1 0 0 0 0

® Thermosetting acrylic enamel consisting of a binder of
70% of acrylic monomers, such as hydroxyethyl acrylate,
styrene, acrylonitrile, butyl acrylate and acrylic acid
with 30% of a melamine resin. Enamel A is a low-
solids (40-45%) ready-to-use solution. Enamel B is
a non-aqueous dispersion (NAD) containing about 4O- 5@%of
solids and about 3% of metallic pigment.
The combination of sterically hindered amine light
stabilisers with the benzotriazole UV absorbers according
to the invention is particularly suitable for retaining



in fable G B See Table C*for the chemical names of Tinuvin 328 and
Compound 333. Conpound A is bis-(2,2,6,6-tetranethyl-4-piperidyl) sebadat
- Cdnpound B is bis-(172,2,%-pentanet hyl - 4-pi peridyl) 2-n-
butyl -2-(3,5-di-tert.-butyl -4-hydroxybenzyl)-nmal onate. Exanple 33:
ani nati on and 200 gl oss values of thernp- plAstic acrylic |lacquers. The
ef fecti veness of conbi nati ons " of hlnderg amne light stabilisers with
benzotri azol e WV absorbers according to he invention for the protection of

\_J op- coat | acqugyes QfssTretrm @vmxbg @@ﬁmmwmﬂ?r é@pé@i‘al}t_yaihylthé
resins, with whlch é qﬁﬁ_ﬁdl ss rete on af%ﬁ) ro- E Rosure
i n sout hern FISSYLRMRE "b%fgt %n?ﬁ 4 E??J’[“@ Dt he -
thernoplast|cthyydasetaﬁ)m&tﬁllzsmﬂmmhemmmpmasﬁbbaacnplionlasqabss for

effected by t%%) n;éqégq§0@/3$s&£b§8%og‘%% rding to the invention. A

silver-metallic StTc icl S formul ated both with a
hi ndered amine |i ght |1rselovampmmtzaamotthazbmdweabgmmes

Test sheets ang.gyQdicate aﬂ@efxﬁ'&é@&itf&gd@éﬂrwsdehamaaaﬁheth’éothemo-The

results are wﬁfﬁétik-gggéilé lacquer agéfﬁél igéées'ln g gss but they
do not act as UV filters. -Accordingly, UV light can
pass through the acrylic top-coat lacquer if a UV absorber,
such as the benzotriazoles according to the invention, is
not present, and can cause damage in the epoxy ester primer -
surface beneath the top~coat lacquer, The incorpora-
tion of a benzotriazole, even in low concentrations (0.5%
by weight), in combination with a hindered amine effects
both gloss retention and resistance to delamination in
metallised acrylic top-coat lacquers.
Example 32: Delamination values for top-coat 1acquers of

thermosetting acrylic enamels, .

Two silver-metallised thermosetting acrylic enamels
were formulated both with a hindered amine light stabili-
ser and with a benzotriazole UV absorber. The test .
sheets were produced and tested as described in Example 31,
The results are given in Table H, '



-61 -

Table H .
Delamination values of a silver-metallic
thermosetting acrylic enamel after
1,200 hours QUV weathering _
" Delamination values (0 to 5)
Enamel A _ Enamel B
Immedi- After a Immedi- After a
. _— ately 1 hour ately 1 hour
Stabiliser aftgr_the recovery aftgr_the recovery
(6 by weignt) Y BT ety DTl
- tempera~ =—————— tempera-
ture , ture
after the after the
humidity humidity
treatment treatment
none 3 1 5 3
0.5% of Compound A 1 o 5 2
1% of Compound A 3 0 5 1
2% of Compound A 3 0 5 1
0.5% of Compound B 5 2 5 3
1% of Compound B 4 2 5 0]
2% of Compound B 2 2 5 0]
1% of TINUVIN 328 0 . 0 0 0
2% of TINUVIN 328 0 0 0 0
1% of Compound 1 0 0 0 0
2% of Compound 1 0] 0 0 0
1% of Compound A + 0 0 0 0
1% of TINUVIN 328
1% of Compound B + 0 1 0 0
1% of TINUVIN 328
1% of Compound A + 0 0 ' 0 0
1% of Compound 333
1% of Compound B + 1 o . 0 0]
1% of Compound 333
1% of Compound A + 0 0 0 0
1% of Compound 1
1% of Compound B + 0 0 0 ¢

1% of Compound 1 ' ' -
¥ See the description of the thermosetting acrylic enamel
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in Table G, .
¥% See Table C for the chemical names of Tinuvin 328 and
Compound 333. -
Compound A is bis-(2, 2 ,6 6-tetramethyl—4-p1perldyl)
sebacate
Compound B is bls-(l 2,2,6-pentamethyl-4-piperidyl) 2-n-
butyl-Z—(B,5—d1-tert.—butyl—h-hydroxybenzyl)—malonate.
Examgle 33: Delamination and 20° gloss values of thermo-
plastic acrylic lacquers,

The effectiveéness of combinations of hlndered
amine light stabilisers with benzotriazole UV absorbers
according to the invention for the protection of top-coat
lacquers for motorcars can be seen with thermoplastic. acrylic
resins, with which not only is gloss retention after pro-
longed exposure in southern Florida effected by the '
hindered amine but protection of the thermoplastic acrylic

" top-coat ‘lacquer against delamination is also effected by

the benzotriazole UV absorbers according to the invention.

A silver-metallic thermoplastic acrylic lacquer
was formilated both with a hindered amine light stabiliser
and with a benzotriazole UV absorber. Test sheets are
produced and tested as described in EXgmple 30. The
results are given in Table J.
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and one of

in which
A conpound according to claiml,
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hydrﬁgen‘or chl ori ne, [err] and [err] have the sane neaning and [err]is )
hydr ogen or p-nethyl. 3. A conpound accor di ng to—ctarmt—nA—whieh
is hydrogen. 4, A cortpound according to claim1l

dr oxy-3, 5-di-(a, -dinethylbenzyl)-phenyl]-2H benzo Ilm' Immﬁ”ﬁﬂ Iﬁ“l A

ound accordrng toclaiml, which is 5-

: chloro 2-[ 2- hydr oxy- 3, 5-di - (a, a- di net hyBbenzyl ) - phenyl - ZFLbenzotrrazoIe
6. Stabllh&@ﬁh anic material containing 0.1 - 5@6by wei ght of a

\st abi | i ser acc g{ eldf clains 1 to 5. 7. St abi | i sed
organic materi al, accordqrtg;ﬁlgb@@@&&hg\hféfmﬁléhg material is a synthetic
pol ymer. 8. - Stabilised polyner according to claim7 and 6, wherein the
pol ymer is a pol yester, polycarbonate, hot- cr&&blrnkable * C L M S
* Clains- 30 1. A conpoun t he ﬁQ%HU T3 T2
wherein [err]is hydroge | and eq 53 of clains | to 5

7. A stabilised
e material is aIsynthetic

rin
a'is . orf:)
mhe e
po- [err] /’5 A5 lyner. 8. A stabilised

pol ymer according to c}a|n16 mherern t he pol yner is a polyester,
pol ycarbo- nate, hot-crosslinkable acrylic resin or polyam de or a
. pol yuret hane. [err] 2 60 9. A

| acquer which ‘igs  gl:085 'Irletiesmﬂyg roagnedn ‘6 chlorine and T, and T, inde-
pendently of one another are the group

and T3 i ndependently of |t
organi c nateri al accor

CH Ty

in which Th is hydrogen or lower alkyl, and one of T2 and
T3 can also be t-octyl.
2, A compound according to claim 1, in which T1 is
hydrogen or chlorine, T2 and T3 have the same meaning and
Thﬁis hydrogen or p-methyl. :
3. A compound according to claim 1, in which T4 is
hydrogen,
4, A compound according to claim 1, which is 2~[2-
hydroxy-3,5-di-(«,a~-dimethylbenzyl)-phenyl ]-2H-benzo-

- triazole,
5. A compound according to claim 1, which is 5-
chloro-2-[2-hydroxy-3,5-di-(a,a~dimethylbenzyl)-phenyl ]-
2H-benzotriazole. ' '
6. Stabilised organic material containing 0.1 - 5%
by weight of a stabiliser according to any one of claims
1 to 5. °
7. . Stabilised organic material according to claim 6,
wherein the material is a synthetic polymer,
8. Stabilised polymer according to claim 7 and 6, wherein
the polymer is a polyester, polycarbonate, hot-crosslinkable



si s#ance to peeling on weéathering, said Iacquer wherein [err] is hydr 095@

or lower alkyl whilst one cont ai ni ng of and T3 can al so be t-

a) a hot-crosslinkabFe acrylic resin and 2. A conp uu |HEHHEE" “!H cl ai

1, wherein b) 0,1 to 5% by wei ght, based aTlis
h?dfogen or chlorine, T2 and T3 have the conmpound of the forml a
according to any one sane neaning and T, is hydrogen or p-nethyl.

of clains 1 to 5 and 3. A conpound according to claim1l1, wherein

.8) 0,1 to 5% by melght based on the resin, @kmw@ T4 is hydrogen.
sterlcally hi ndered am ne stabiliser. 4. x»

2-[ 2- Hydr oxy- 3, 5-di - (a. a- di net hyl benzyl ) - 1. Acompeund of tretfertiulai sed or gani ¢
mat eri al according to phenyl]-2H benzotri azole, according to claim 1. 60

claim9, containing 0,5 to 2% by wei ght & b) and 5.
5- Chl or o- 2-[ 2- hydr oxy- 3, 5-di¢ (a,@ dlrre 30,5 to 2% by weight of c).

t hyl benzyl) - phenyl ] - 2H be ‘ di ng 11. A st abilised
organic material accordi n al m
claim9, containing, as 1cons |t nt c), his-[2,2,6,6- 6. A stabilised

.organic material containing 0,1 - tetraﬁet hyl - 4- pi peri dyl) sebacate as

| i ght stabi- 5%_b O inSardla Rl Hser acglLgishg st © any one as
liser. 12. % °§?Qrgy{n"\g§‘:§,% e sa@?,e GRUET 1’8l acCOnOA B@biksdd GlgaiidTinBleriel 8d2braing k1T,

as corrponent c) |s- , 6, 6 pent amet hytiaigh-Spwimeein uhylrrjateﬂalrrpabmty#tw po-
2-(3, 5-di _ter tCHs but 4r hydr oxybenzyl) maﬁon%( aL13 L stabi Liser. .

cC L M S-—-—c': pe @ hydr oxy-2-bi s-(a , a-di f;,y,b ,;m‘) ép ,sgﬁe,gyabo_
-2-2H benzotrllazo “ /S. Conpose sel on | a revmdhaa:tdsﬁmmpamc esi@ Srpofy&nide | €

chl oro-5 [hydr(m(y- -Dis-(a,a-dinethyl- 5 or a polyurethane.

benzyl ) -3, 5-phényl | - 2- 24 benzotri azol e. 6 Mafj &Fe M;@éﬁiﬂﬁ&%&é@ﬁ;ﬁ;&%@ qui
conti ent de:v@?e\ﬁelnd'hfﬁédeﬁ)mower alkyl, whilst one containing A 5%
en poids d' dinasdabmals.s&moctgel on lune quel - coranuhptfd@sshm@hlewdnhcratm@ns 1 a 5.

1. Conposes_? Mﬂaw‘mﬁdagfﬁm‘ 1 gwhgrein b} 0.1 to 5‘;“;: ;‘gua accor;e;hQ?eg_I%ﬁf?que
stabil| see g o o orpﬂ,t?,{attqeon B, AN d g € jia’

mati ere est compound according to claim 1, wherein UN POl ¥er & Sﬁyﬁﬂkhﬁ{tlbque on the resin, of a

Tai |s hydrogen. sterically hindered amine stabiiiser.
4. 2.[2-Hydroxy-3,5-di-{a.a-dimethylbenzyl)- 10. A stabilised organic material according to
phenyl]-2H-benzotriazole, according to claim 1. s0  claim 9, containing 0,5 to 2% by weight of b) and

5. 5-Chloro-2-[2-hydroxy-3,5-di-(u,¢-dime- 0,5 to 2% by weight of ¢).
thyibenzyl)-phenyi]-2H-benzotriazole according 11. A stabilised organic material accordmg to
toclaim 1. claim 9, containing, as constituent ¢}, bis-{2,2,6,8-
8. A stabilised organic material containing 0,1- tetramaethyl-4-piperidyl) sebacate as light stabi-
" B% by weight of a stabiliser according to any one 68 liser.

12. A stabilised organic material according to
claim 9, containing, as component ¢), bis-
{1.2,2,8,6-pentamethyl-4-piperidyl)-2-n-butyl-
2-(3.5-di-tert.-butyl-4-hydroxybenzyl}-malonate -

as light stabiliser.



»
N & - [err] « 8. Pol yner e stabilise selon | a
revendi cation 6, [er] - caracterise en ce qua |e pol

e o e

cutabl e i chaud, un polyam de ou un polyure- [err]

t hanne. T2 9. Véernis conservant son brillant et
resistant bien a |'ecaillage lorsqu'il est expose aux agents dans |aquelle
x[err] represente |'hydrogene ou le SO RIARKY- DILIS G, - H@ERW BN 1) 13 5-
Tenfernme: chlore, at T2 et T3 representent cracwire-2H tiyoop tewe 20 a) une
resine acrylique reticul able a chaud, damrent 51 C‘H'PP° e°“ ica ‘H‘ ‘r'&ﬂlh?;al

b) de 0,1 A 5%en poids, par rapport i lg reB %3335 36T ]['QYZH";‘;nz:t',s,azof;d'me
d' un conpose de fornule | selon |'une quel- [e&r M]mereorgamques ilisée qui contient de
conque des ﬂewé'nmoeatlons 1 abat c) de O, 10aaWMamdmndgb“'a@mse'P'dpptﬂ"F'

que de reYRq
la resi ne, anp Sés rep[ondanja ia formule! Matiére orgamque&rﬁab‘?fé gg‘én lgrldveneSt
une am ne a errpec errj| . : 10 dication 6, caractérisée en ce que la matiére estiEN
sterique. CH3 un polymére synthétique. 10. Matiere

a_L&s vendi cation 89”0‘ re s@emeuse'm 'ad%'egg“’s“% 2%
en pol gs, o o) ST SN L BRI L

11. Matieng OEgaRi ﬂklﬂucﬁﬁx bildnSidCouSat gbifyu lea
re- cal al kyfiein er| ur " undessynbol esT2et T3pe ane vendi cation 9,
qui renfernme, comme constitdant vant egal erme |en eéélfggﬁﬁzaplﬁ e:'at:%?a‘gfigéz"yl e.
c), du sebagal Gadlfe B Sarbdehis i AEIAN 52162, 6, 6- e hRGR Gentaabon 1.
revendi cat i cBidreletdd S, re@Esentent chactin, Byépen-4) z OUAR| urleeesrneEeynd& ratcabaléadamt ala
lumi ere. quehgeTyedsfarene edicsthydr ogene ou | e bthﬂ;’r%ﬁ%élfzméet par rapportji)a résine,
Matiere organigie stabilisee selon I'a re- T3J4hET! ?‘gﬂﬁté grsﬁrjgsff'bé‘ﬂe ofi®et T
represente 35 dation 9, qui renfer e ,¢) gmm bd, g.laaragonua résine,
| ' hydr ogene—eotf cal nmethyle en paras dun stablhsant qucés]: urghlamine & empéche-
n- but yl - 2- ( di _it ert tyl 3,5 hydr oxy- 4- ben- gent% e or amsue stgl:nllsea selon la re
revendi cati on 9%:dans | es- zyl ) - 2-mal on "0 quisontient de 0.5 & 2% en poids de
bi s- (pentanmethyl-1.2,2.6,6- quel sT4represent 2Q@ effdids de c).
pi piridyl e-d slfqyeia’rrepremntplﬂvéme@e sy yrsedi- samt a 1I1 .aMdtiges ofgani@empseiiiiséesteloprie feg

iKyle in fie el es symboles T, et vendication 9, qui renferme, comme constituant
revendi cat I(gn ezg{dlem?;nt :Itre %trgadlcal tert- octylih ¥e. . 40 ¢}, du sébacate de bis-(tétraméthyl-2,2,6,6-pipé-

or gani que st abi isi,@ sel on

2. Composés selon la revendication 1 dans les- ridyle-4) jouant le rle de stabilisant & ia lumiére.
quels T, représente I’hydrogéne ou le chlore, T, et 12. Matiére organique stabilisée selon la re-
T, ont la méme signification et T, représente 35 vendication 9, qui renferme, comme constituant
I’hydrogéne ou un radical méthyle en para. ¢), du n-butyl-2-(di-tert-butyl-3,5-hydroxy-4-ben-

3. Composés selon la revendication 1 dans les- 2yl)-2-maionate  de bis-(pentaméthyl-1,2,2,6,6-
quels T, représente I'hydrogéne. pipéridyle-4) jouant un réle de stabilisant a la lu-
- 4, Composé selon la revendication 1, en l'es- miére..



