-1- Preparation of Sterically H ndered Am ne Ethers The invention relates to
a new process for the preparation of sterically hindered amne ethers, new
conpounds of this class, their use as stabilizers for organic nmateri al

agai nst degradation by light, oxygen and/or heat and correspondi ng

conposi tions A nunber of publications describe the stabilization of organic
mat eri al using specific sterically hindered amne (HALS) conpounds as
stabilizers. A valuable class of sterically hindered am nes are conpounds

wherein t e nltrogeE atom hs art of eterocyclic ring and the nitrogen
atom carri M@M@&&é&w uent |inked over an oxygen atom
(NOR- HALS; Kurunada et al., J.Polym Sci, Poly.Chem Ed. 22, 277-81 (1984);
US- A-5204473); the oxygen-linked substituent is introduced in these
corrpounds Thhig nﬁtehl&(:sﬂl felates tooanel prdvess fo eneoprebaration biyste ey amgé%d\/drﬁlhe sui tabl e
agents. N a mtrox es_ rearrange un certain conditions i

e et hETErBMATRIES of EHSn et 2 SrHrSRdp OaE TR s F6485E chem
Ber. 55, &Qbgradafici?dy light] @@yagendibr lidie and cbiréupiofl@ingicbmpbsitiors. i on of al kene
and hydroxylam ne (Cope elimnation) is a conpeting reaction, the rate of
whi ch increases with increasing steric hindrance (J. March, Advanced Organic

Chemi stry,A hiibet.of pMbllcalionsld@¥3libe NeWtddilizBfdn @f&ﬁ@aﬁl@m’aﬁbrfahaémg SpeapTci stérieglly .

oxidation of a 1-allyl-substituted sterlcallxhlndered am ne effectively

| eads to th‘f@eé‘%ﬂ‘i‘@@ﬁéﬁél-ﬁb‘:q{“p%”%F‘éﬁfﬁbﬁ'é?)@t vatueBleriangal sterieally hindreed i on

therefore dﬁﬁﬁésaér@%oh@oandy WEEeh tﬁé’hltrb @n Bfoﬁpi%rrg%h'cﬂ'a Héfter@cl%&ﬁéfﬁﬁ’glaﬁd e the
formula I Rl / RS R NO wherein R1,

R3 and R4 mtrqg&e@&mgﬁ&ﬂpy anadE%!Eha'@(Q?é}‘C d petituent iosad RY8" asyoxygemalepHNGRral kyl |

or R an4ARS; keelsha etvaltIPPb sarmgo%mbh@a/ 2278313t b8HNE8-A-8264473); the
C5- Cl2cycl oal kyl, or R3 and together wth the carbon atomthey are

attached to¥ygaralinkgd cybtivand i |R§mpduced in these compounds by etherification of the free oxyl-
or hydroxylamine with suitable agents.

Some N-allyl nitroxides rearrange under certain conditions into amine ethers (Meisenheimer
rearrangement; Chem. Ber. 52, 1667 (1919); Chem. Ber. 55, 513 (1922)). Cleavage of the
nitroxide with formation of alkene and hydroxylamine (Cope elimination) is a competing
reaction, the rate of which increases with increasing steric hindrance (J.March, Advanced
Organic Chemistry, IV Ed., Wiley, 1992).

Now it has been found that, surprisingly, oxidation of a 1-allyl-substituted sterically hindered
amine effectively leads to the corresponding 1-allyloxy-substituted product. The invention

therefore pertains to a process for the preparation of a compound of the formula |
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R;, Ry, Rz and R,, independently of each other, are C;-Cgalkyl or C4-Cshydroxyalkyl, or R,

4

w

wherein

and R, together with the carbon atom they are attached to are Cs-C.cycloalkyl, or Rz and R,
together with the carbon atom they are attached to are Cs-Cocycloalkyl,

Rs, Re, R7, Rs and Ry, independently of each other, are H, C,-Cgalkyl, C,-Cgalkenyl, Cs-
Cioaryl, C4-Cshaloalkyl, an electron withdrawing group, or Ce-C.aryl which is substituted by a



R5, R6, R7, R8 and RO, independently of each other, are H, Cl-C8alkyl,

C2- C8al kenyl , C5- Cl2aryl, Cl-C4hal oal kyl, an electron w thdraw ng group, or
Cs-Cl2aryl which is substituted by a -2- residue sel ected from Cl- C4al kyl,
Cl- C4al koxy, hal ogen; and R7 and R8 together may also forma chem cal bond,
and Ris an organic |linking group cont@aining 2-500 carbon atons and form ng,
together with the carbon atons it is directly connected to and the nitrogen
atom a substituted, 5-, 6 or 7- nenbered cyclic rlng structure

pref er I [ het er o
oo ot Bk PEL Bl 20 S B BRGBRE R &R hEloselY §%"S°and

hal ogeriormraadhemital bantdernded in that a corrpound of the formula Il Rl~< R2 R5

et  ned s drgpfic i Sele sEiaRholSHEbaEh ey FEy R REpRgCiege he it o™, 0n

f or m arcagidneatdrms dwblt@:tlbonnhectedtorarmdlttae hltroge'rdatant, lalspbetltutednﬁl- Bror f70r mula I1.

In the co for t rod R1,, R2, R3 and R4
| nepeianped e Brine bl & ABEY BRRa et Oy BBt Sty - e,

R7, RS cantirtty &20@metdre atoheseléctdtiraninigggn axygemphogshordysutfirt, siticorhal ogen

or - ere o is Cl-Cl2al kyl, C5-Cl2cycl oal kyl, C7-Cgphenyl al kyl or
phenyf:%gé}‘@togﬁpe@ electron wt hdr awi ng group are -CN or -COORlo where

Rois Cl-Cl2al kyI C5- Cl2cycl oal kyl or phenyl, especially wherein Rio is

Cl- Cl2al kyl , or cI ohe R6, R7, R8 and RO independently
are H &}"a%{?&{% Cé.‘)émpy” fiﬁgg I%}“@‘rﬁz“ed are conpounds wherein R5 and

R6 independently%are H or net hyI especially H and R7, R8 and RO
- independently ar bkyl, pgenyl, vinyl, nitro, CN, COORlo, or R7 and R8

t oget her
| < (I
>< R R
R R °

wherein all residues R and R;-Rg are as defined for formula |, is oxidized.

R; and Rg together as a chemical bond form an allenic double bond in formula I, and a triple

bond in formula Il.

In the compounds of formula | and Il and further products, R, Rz, Rz and R4 independently
preferably are methyl or ethyl, especially methyl.

Rs, Re, R7, Rg and Ry as an electron withdrawing group include -CN, nitro, halogen or -
COOR;o where Ryg is C4-Cyzalkyl, Cs-Ciocycloalkyl, C7-Cgphenylalkyl or phenyl. Preferred as
electron withdrawing group are -CN or -COOR;o where Ryq is C4-Cy2alkyl, Cs-Ciocycloalkyl or
phenyl, especially wherein Ry is C1-Cialkyl or cyclohexyl.

Preferably, Rs, Rs, R7, Rg and Rg independently are H or methyl, especially H. Also preferred
are compounds wherein Rs and Rg independently are H or methyl, especially H, and R+, Rsg
and Ry independently are haloalkyl, phenyl, vinyl, nitro, CN, COOR;,, or R; and Rg together

form a chemical bond.

Further preferences for the linking group R are mainly as described below for products of

formulae Ill, IV and V.



forma chem cal bond. Further preferences for the |linking group R are mainly

as described below for products of fornulae IIl, IV and V. -3- O speci al
inportance is a process for the preparation of a conpound of the formula I
by oxidation of a conmpound of the fornmula I, wherein Rl, R2, R3 and R4,

i ndependently of each other, are Cl-CBalkyl or Cl-C5hydroxyal kyl, or Rl and
R2 together with the carbon atomthey are attached to are C5-Cl2cycl oal kyl,
or R3 and R4 together vvith t he carbon atomthey are attached to are

C5- Cl2cycl aIk e dent r are H,
Co- Caal yiO SeSdesimpRtare s gtocsss By Pispal BB oF & EOTPOWH iF GG

C6- Cl2ar y loxiatieriofi sScarniastindtof trecfobyul&11; C4al kyl , Cl- C4al koxy, hal ogen and R
is a C3- d\g@ﬁgldrocar bon optionally containing 1-200 hetero atons sel ected
fromnitr oxygen, phosphorus, sulfur and hal ogen, and form ng,

t oget her Wl R, Hi&ntWy, ﬁ\aé&b?ﬂeﬁﬂ\,doftd&h olthetrré}gﬁm Galki or&)ﬁ@éh%&n'o&yﬁlﬁﬁl,or Ry

6- menber ed C)ﬁCHC ring structure, stands for a graup I
Debye- Hue @RER2tegesner yyitbrtae P%r@oa@t%”@yzﬁé? gitachied to, A $-Cr MOH%\f&mfrﬁuandﬁ‘zkw

is a br an%%é?rwumhé é\é\%Bﬁdtdn@ﬁie?%'re a@&éh(ea% Qﬂa C%ﬂbﬁgeydﬂoélm definitions
gi ven, nethyl et hyl i Sopropyl sec-butyl, isobutyl,

tert - but ylRs Be&hs 8nd B '“Cg?«oﬁ@?ﬁf}}'b’ of Pg%kb@th?ynare iCn'QEfHW denesalkenyl, Cs-

1, 3-di net WH?W XA eleBl’ré}?Wl‘!’Hdra\lmﬁ%trM @%WLarylrWH?&p%)ébbsﬂté@B%9@4104alkyl Cy-
1,1,3,3-tetra- methyl butyl, 1-methylheptyl, 3-methylheptyl. n-octyi,

2- et hyl he)Xapslkoxy, malgg@m mét hyl hexyl 1,1, 3.3-tetranmet hyl pentyl, nonyl,
decyl, ungegWc,-@ o&%m&%% lbmalQ%ﬁféYr{mg Lzéoﬁeéféa@nﬁ@%cté@ﬁmlnn%%

trldecyl tetradecy pent adecyl , "hexadecyl eptadecyl, octadecyl, €icosyl
or do- COWVQGMPR@?RWTUS& sultyr rpg hé@ﬂﬁ@c&f’édom%, tegateryathythe twerargen at\q’ﬂh’@

C2- C20al kaf FBQ'e )\}:ﬁw %ﬁ.}ts?@ﬁ%dgg rBerHl‘F’)]é}QH%gé‘lﬂc rmB‘éﬁrMéM . hexanoyl, steaoryl.

Hal oal kyl 1's a al og or 2 hal ogen atons.
Hal ogen atons are preferably chI oro or brono, especially brono.

Aryl stands for a group obeying the Debye-Hueckel rule; preferred as C¢-Cioaryl are phenyl
and naphthyl.

Alkyl is a branched or unbranched radical, embracing, within the definitions given, methyl,
ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-ethylbutyl, n-pentyl, isopentyl,
1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-heptyl, isoheptyl, 1,1,3,3-tetra-
methylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl, 1,1,3-trimethylhexyl,
1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5-hexa-
methylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, eicosyl or do-
cosyl.

Alkanoyl is alkyl connected over a carbonyl linkage; thus, C,-Caealkanoyl includes acetyl,
propionyl, butyryl, hexanoyl, steaoryl.

Haloalkyl is alkyl substituted by halogen, e.g. 1 or 2 halogen atoms. Halogen atoms are
preferably chloro or bromo, especially bromo.

Cycloalkyl is a saturated monovalent monocyclic hydrocarbon residue, e.g. cyclopentyi,

cyclohexyl, cycloheptyl, cyclooctyl, cyclododecyl; preferred is cyclohexyl.

Organic residues or hydrocarbons containing heteroatoms, such as alkyl or alkylene

interrupted by hetero groups like oxygen or NH, usually contain these heteroatoms as typical



Cycl oal kyl is a saturated nonoval ent nonocyclic hydrocarbon residue, e.g.
cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl, cyclododecyl; preferred

i s cyclohexyl. Organic residues or hydrocarbons containi ng heteroatons, such
as al kyl or alkylene interrupted by hetero groups |like oxygen or NH,

usual |y contain these heteroatons as t{pical -4- functional groups |ike oxo,
oxa, hydroxy, carboxy, ester, amno, amdo, nitro, nitrilo, 1isocyanato,
fluoro, chloro, brono, phosphate, phosphonate, phosphite, silyl, thio,

sul L i delfunlcmﬂfafl bm?abs Iti)ISde)fo]? ox&;frwa{oﬁyy@rrlwdxy% @szértédmnﬂ), EWC!(ﬁ'n}Hol, nitmey | ol
carbazolyl, furyl, benzofuryl, [ enyl , enzot hi ophenyl , pyri :

chi nol yIsocianaih iy SOy Piode; PhGAPhas, PHesRAPFAEE, PhssPBle. M, thich Suies.y|

benzot r k@& Ydulfo! Ket@dbyil incRidinZshiolyl, ind, dazsalzyiys, fLIr?li, B&oslryl, icphehy! . and
corresponding saturated and/or substituted groups |ike, for exanple,

pi per i dpenzofiiprhenyh pyfd "ﬁBWBWbFSOHK}'PO'&’ eyridariy, pidpidingd pyrziwt diRzetlby one or
nor e of phENRHRZBIYP WZinyH pYRIzbYYI, i8R IAT Ria28ly, biﬁ%%ﬁﬁ%n%fco?nﬁ@péd(ﬂ% nGatedO N
(except nitro, (;tyanat 0, isocyanato, nitroso), NI excegt_ in heterocyclic
ring stAudpusubsiifuted\greurs likp. for gxasrin: Pipgrisyh Pipeeazinybfmemeolsybeie.- Theyemayabl v,

i n orgapi ' Nt &l d here
5 ot o o e o ey Warg A LR n 20,

car bon 8xlfexcepbitiecyanaionseayanalg, aitroemeNdyY (axeert i BelerasaeleniNaSILAIUres)i s
enmbeddeg.p g, ,a_,;ce,regém Raidibsof HeWq&r inserted into a carbon-hydrogen bond.
Conmpounds of the fornuFa | can be nononeric or polyneric. They contain 1 or
nore groups of the formulal'" RRz RB R RSNO(I') /,(\ Rs R R3R4 In
case th c : l . - i e in a

o oup. of 5 an; BT Relict B bhdhs conBlifind RoR e slchG SRrENT
conpoundst roéretthan éng hetewatam attachied byra dimgle hendatotthe samarcatimnaiiorai A epagen

anal Ogyc&%isting of one or more heteroatoms usually is embedded in a carbon chain or ring or

inserted into a carbon-hydrogen bond.

Compounds of the formula | can be monomeric or polymeric. They contain 1 or more groups

of the formula I’
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In case that the compounds of the formula I’ are polymeric, they contain a group of the

9
4

formula I’ in the repeating structural unit.

Starting compounds of the formula Il are known in the art or can be obtained in analogy to
known compounds. Present process can start from isolated compounds of the formula Il or

can use the solution of these starting compounds as obtained directly after synthesis.

In the process of present invention, the oxidation reaction can be carried out using known
oxidants, e.g. oxygen, peroxides or other oxidizing agents such as nitrates, permanganates,
chlorates; preferred are peroxides, such as hydrogen peroxide based systems, especially

peracids such as perbenzoic acid or peracetic acid. The oxidant is conveniently used in



known conmpounds. Present process can start fromisol ated conpounds of the
formula Il or can use the solution of these starting conpounds as obtai ned
directly after synthesis. In the process of present invention, the oxidation
reaction can be carried out using known oxidants, e.g. oxygen, peroxides or
ot her oxidi zi ng agents such as nitrates,-pernmanganates, chlorates;
preferred are peroxi des, such as hydrogen peroxi de based systens, especially
peraci ds such as perbenzoic acid or peracetic acid. The oxidant is

conveni entdoicibfBeliciamouht of A ELRTBL LinG TRRbIES o2 BERSfometod padthiBp b 2
mol es active oxyen atons for each dgroup of the formura I 'n the desited
product . Thefaraglet!i ipihe desited peeduct.ed out in the presence of a suitable
solvent, for exanple an aromatic or aliphatic hydrocarbon, alcohol, ester,
am de, ether, or hal ogenated hydrocarbon; exanples are benzene, tol uene,
xyl ene, meldietreaction candelvarnisd outirtha presepee pbaslitablasalvent, for example an

di met hyl f I di L y ride. |
1Al corp ot oiBh e i o ol ot Bhel s SRl ok g Bk bl tearBor
Tenper at urexamptes@re bgnzemeatotuenet xyiarie; meaitylened mibdimanod etheinol, prapanbhbutardldant
system useg: : re | i : 1 |0 the
range bet V\ﬁrgﬁth? gﬁ%%gﬁ@é ’ﬁm%ﬁm@%%%hﬁgk@e&?%Wga%)'rdgg?hﬁrag 'S|r§ Rédp‘? le(():'Il"g’se to
at nospher ienperes saluene, aylgne e chioanatéd §1dhbydroarbdrar ; when oxi dation is

achi eved with gaseous oxygen, the pressure of oxygen or oxygen/inertgas may
exceed atnospheric pressure. The process of present invention can be

fol | oned bienfiperather armut mesesase ateaps chiticalvand depdnel raaihly onethg oxidgatrsygienatsedn of

an et hyl eni c, doubl e bon hal ggenation. e.qg.. hrom nation, o t hylenic
doubl ” borietara g s 1 ReBPERAGURT o8 nthd rdpebrusn e 2p Zoand HIRCET ¢ e
product dforivenianilyg the priggslire gekemt tiose f attroepledriayressuee, @yl ieavdemrals and 1.5
(carbon-c rb_or}E dOUbéﬁ' bond(% i n thtﬁ corr(gound of , the for wl a |l can be
achi eved &?r’rﬁé Hoqaligh i AGTYe eyl qasequs oxygen, ¢ Bresgied QRGeS hydr ogen
under cat adxyyérmineagali inapBscezd ateasiHeno pvéssbrenydr ogenati ng agents. Preferred
is catalytic hydrogenation; known catal ysts can be enpl oyed such as Pt, Pt,
Pd, Ni, Ru, Rh, on support such as carbon or w thout support, Raney-N etc.
Hydr ogenatTherprogessrdf pldsent ifivahiohcan be fsliowad dy e prutess steps Rdven in tabiartei n
R7 and R6 . . : —

e.g. hydrogenation of an ethylenic double bond, halogenation, e.g. bromination, of an

ethylenic double bond and/or polymerization, with or without previous isolation of the product

of formula 1.

Hydrogenation of the ethylenic double bond (carbon-carbon double bond) in the compound
of the formula | can be achieved by methods known in the art, e.g. reaction with gaseous
hydrogen under catalytic conditions or reaction with hydrogenating agents. Preferred is
catalytic hydrogenation; known catalysts can be employed such as Pt, Pt, Pd, Ni, Ru, Rh, on

support such as carbon or without support, Raney-Ni etc.

Hydrogenation of an allenic double bond in a compound of formula | wherein R; and Rg
together are a chemical bond, proceeds in 2 steps. The first step leads to a partly
hydrogenated product, which may be isolated or subjected to further derivatization, and

which corresponds to formula IV



together are a chem cal bond, proceeds in 2 steps. The first step leads to a
partly hydrogenated product, which may be isol ated or subjected to further
derivati zation, and which corresponds to fornula IV -6- R\ /Rz /~(\ Rs R
NOHC (IV) R6 R>RRs 34 where R RL-R6 and RO are as defined above.
Compl et e hydrogenation yields a produ‘c@'of the formula Il R\ ~Rz R/~(\ 7
| Hs RNOt-CC- R (IIl) HRRO 6 R3 R4 where R R1-R6 and RO are as
defined above for fornula | and R7 and R8 are H, Cl-C8al kyl, C3-C8al kenyl,
C5- Cl2aryl, Ci- %mal oal kyl, an el ectron w thdraw ng group, or C6-Cl2aryl
which 1s substi ed fby a residue selected from Cl-C4al kyl, Cl1-C4al koxy,

hal ogen. Hal ogenatnﬁzf is anot her fol|l o Up reaction which may be carried out
subsequent to thg‘ pl\?gﬁs of &reser@/i nventi on, nm/pl y accordi ng to nethods
known in the art d/usi g]t‘heH appropri ate reactaht, e.g. as sunmmarized in
J. March, Advancec%gani crChem stry: RReacti on mechani sms and Structure,
4th Edn., WleyR 92,R9. 81%. Hal ogen thereby is added to the

car bon- car bon doubl e bond of a conmpound of fornula | or 1V, resulting in an
a, O0-dihal ogenat ed product. The hal ogen reagent X2, where Xis F, d, Br, |
or pref¥eadPyRoRsgpd Aaare asgafines|abpvesr | can be applied in gaseous, |iquid or
solid form pure or as a solution.

Complete hydrogenation yields a product of the formula 1l

F{1 R 5
>< TB ?7 b P

R. N—-O | ﬁ C\R ()
>< R, 6

R{ R,

where R, R-Rs and Rg are as defined above for formula | and R; and Rg are H, C,-Cgalkyl,
Cs-Cgalkenyl, Cs-Cyaryl, C1-C4haloalkyl, an electron withdrawing group, or Cs-Cy.aryl which
is substituted by a residue selected from C4-Cjalkyl, C,-Csalkoxy, halogen.

Halogenation is another follow-up reaction which may be carried out subsequent to the
process of present invention, mainly according to methods known in the art and using the
appropriate reactant, e.g. as summarized in J. March, Advanced Organic Chemistry:
Reaction mechanisms and Structure, 4th Edn., Wiley, 1992, p. 812. Halogen thereby is
added to the carbon-carbon double bond of a compound of formula | or IV, resulting in an «,
B-dihalogenated product. The halogen reagent X,, where X is F, Cl, Br, | or preferably Cl or
Br, especially Br, can be applied in gaseous, liquid or solid form, pure or as a solution.
Halogen can also be released during the reaction in appropriate amounts using a suitable

carrier substance or source.

Reactions can be carried out according to methods known in the art using hydrogen
pressures in the common range, preferably between 0.5 and about 200 bar, especially
between 1 and 100 bar (1 bar = 10° Pa). Reactions can be carried out using suitable
solbents, e.g. water, hydrocarbons like hexane, petrol fractions, toluene, xylene, esters,
ethers, halogenated hydrocarbons or alcohols like methanol or ethanol. Reactions can also

be carried out without solvent. Temperatures are uncritical and are mainly in the range



Hal ogen can al so be rel eased during the reaction in appropriate anmounts
using a suitable carrier substance or source. Reactions can be carried out
according to nmethods known in the art using hydrogen pressures in the
common range, preferably between 0.5 and about 200 bar, especially between
1 and 100 bar (1 bar = 105 Pa). Reactions’ can be carried out using suitable
sol bents, e.g. water, hydrocarbons |i ke hexane, petrol fractions, tol uene,
xyl ene, esters, ethers, hal ogenated hydrocarbons or al cohols |ike nethanol
or et hanoly, (o I e tures
are uncriti c%%%aﬁlg@aéré&arrg?%ﬁ@ % Cg%gvgéeﬂéb _Bébfnd‘%(% BgH'ﬁ‘ng B@ht(fﬂgﬁ%sa %Hj?[(%SOC,
e.g. bet wélmrabgteé)nwOf’ﬁ@rB&&Oi’(ﬁg p0| nt of the solvent like the range 0-100C
or 20-80C. Present invention therefore also pertains to a process for the
preparation of a conpound of the formula VR\ Rz /~(\ RB RT RSR- NOR s
(V) RO RRededlinkentivh thbrefare mlsk peRainsR2a pReas tbr e prieparakén oban dorRBoardenfas
defi ned f% {9%;1@%\;1 I, R7 and R8 are H, Cl-C8al kyl, C3-C8al kenyl,
C5- Cl2aryl, hal oal kyl, hal ogen, an el ectron wthdraw ng group, or
C6- Cl2aryl which |§subst|tut ed by a residue selected from Cl- 4al kyl ,
Cl- C4al koxy, hal ogent both of R20 and R21 are either hydrogen or
hal ogen; characterizedX n tha A odpd of the formula Il is oxidized and
the resulting interpedi f {forqula ||IShSUbj ected to hydrogenation
and/ or hal ogenati on. :%héa eiz prdcess L:an 8l so be carrietd’out in a way

i

wherein the internedi of fprmuRa,l iR, derivatized to beconme anot her
structure of fornulg bt ore sgubj ecting It to hydrogenation and/or

hal ogenati on, " e.g. b§/ esterification, dinmerization, trimerization or
polymsrlzatlon i_nter dlate of formila | is first subj ect ed

or ein th
to hydr Ogmqlgﬁi Ranfde: ﬁqéﬁdﬁjr %gh&e and g are as defined for formula |,
R; and Rg are H, C-Cgalkyl, Cs-Csalkenyl, Cs-Cy.aryl, C-Cshaloalkyl, halogen, an electron

withdrawing group, or Cs-Cy.aryl which is substituted by a residue selected from C,-C,alkyl,
C4-Cqalkoxy, halogen; and

both of Ryy and Ry, are either hydrogen or halogen; characterized in that a compound of the
formula Il is oxidized and the resulting intermediate of formula | is subjected to hydrogenation
and/or halogenation.

The above process can also be carried out in a way wherein the intermediate of formula | is
derivatized to become another structure of formula | before subjecting it to hydrogenation
and/or halogenation, e.g. by esterification, dimerization, trimerization or polymerization; or
wherein the intermediate of formula | is first subjected to hydrogenation, and then further

derivatized, e.g. by esterification, dimerization, trimerization or polymerization.

Preferred is a process for the preparation of a compound of the formula V wherein

R is an organic linking group containing 2-500 carbon atoms and forming, together with the
carbon atoms it is directly connected to and the nitrogen atom, a substituted, 5-, 6 or 7-
membered cyclic ring structure;

R1, R2, Rs and Ry, independently of each other, are C,-Cgalkyl or C4-Cshydroxyalkyl, or R,
and R, together with the carbon atom they are attached to are Cs-Ciocycloalkyl, or Rz and R,
together with the carbon atom they are attached to are Cs-Cyocycloalkyl;

Rs, Rs, and Rg, independently of each other, are H, C1-Cgalkyl, C3-Csalkenyl, Cs-Cioaryl, C;-
Cqhaloalkyl, an electron withdrawing group, or Cg-C1aryl which is substituted by a residue

selected from C4-C,alkyl, C4-C,alkoxy, halogen;



derivatized, e.g. by esterification, dinerization, trinerization or

pol yneri zation. Preferred is a process for the preparation of a conpound of
the formula V wherein Ris an organic |inking group containing 2-500 carbon
atons and form ng, together with the carbon atons it is directly connected
to and the nitrogen atom a substitutesl; 5-, 6 or 7- menbered cyclic ring
structure; Rl, R2, R3 and R4, independently of each other, are Cl-C5al kyl or
Cl- CG5hydroxyal kyl, or RL and R2 together with the carbon atomthey are

ot eched ik &l G RN pal dhendl s B G mplRos Roighit g iR >
ety et b gt Y
subst it ‘t'@tf"ﬁ%y’é{‘a?%gsﬁndﬁ%é 5%‘5|°£®e<e%{‘°?‘§%rﬂ9%%”&2‘b’ﬁ5ﬂgﬁn @igég?'ﬁox hal ogen;

-8- R7 and R8 are H, C -C8alkyl, C3-Caal kenyl Cs5-C, zaryl, C - C4ha| oal kyl ,

hal oge an el ectron dr awn roup C 2a h is substituted
el 00 DS Sh b e e el Hrmt ol i o
R20 andids@dbedt farteériddtgw. hydr ogen or hal ogen. Moyst preferred products of the
process of present invention are of formulae 111c, |Va and Va. described
further below. In general, all products of present process can be used as

stabilifg %@ﬁerfap fall %Fcﬂﬁﬂ&tscoffﬁés%ht ?ﬂoce@é?é’elrﬂ% ustRf4d thérs ?Jrf&g“atrﬁc Hlfatériag ht,
oxygen and ecial value are the conpounds of fornulae I, la, III,

| Vv and agal®é§@trlm§tﬂl ptieais 6f lighicavaan and heat dRpeRacta value pas thel capmnqunqp.ef ein
%u%@e n:?:?qll R an%r\ﬁ E?e%t Alitdsd afdﬂfevfaewm'\lc%nipoﬂﬂgs 5o rﬁiga IIW/heB% and

RO, epen each other, are H, Cz C8a nyl ,
ClZaryIR @Nﬂz,@mdo%,wrﬁea%dﬂmduf@rfagmd@i pA@d for for rrul al, or are

%- G, Zaiﬁé"ﬂ | & ahé Rg, :H!?geéntd}é 1Bhch @'m %e'@%j rd)%o% 1Gal kyl,

C, - Cdal KoxV N gaith efm@ rigsent

compour &t S Bgsxra'a{efd e'd,a desera| gt ngs anc
t her mop S"eteya L. i%%m% ntco |so% ool r. mﬁa Pa svrc'vs'é”& e i
contact _ as%cq)u IJS i dg) aI ogen
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I rrporta?{the peshmd@ his s esépe ially mporl’ar?%lé ponmers e%ggﬁ ms, g%es or tibers, used in

agricultural applications, mainly polyolefines such as PE or PP or polyolefin copolymers.
Preferred compounds in this application are those of formula Ill, especially llic below.

An important utility for all products of present process is the stabilization of paper and pulp,
especially paper or pulp still containing lignin, against yellowing. Application of present
products can be done as described, for example, in the international patent application No.
WO 98/04381 and the corresponding US patent application Ser. No. 09/119567, and
publications cited therein. Most preferred for this application is the use of a monomeric
compound of the formula Ill, e.g. one wherein R is C3-Cy; alkylene, or C4-Cy,alkylene
interrupted by O, NH, OCO or NHCO, R;-R, are methyl or ethyl, especially methyl, and Rs-Rg
are each H or C4-C,alkyl, especially H; examples are 1-propyloxy-2,2,6,6-
tetramethylpiperidine, 1-propyloxy-2,2,6,6-tetramethylpiperidine-4-one, or the product of
present example 4a (see below).

Further, the products of present process can be used with advantage as flame retardants for
organic polymers. Thus, by using the products of present invention, an organic polymer is
stabilized against detrimental effects of light, oxygen and heat, while the same time the
inflammability of the polymer is effectively reduced. Application of present products can be
done as described, for example, in the international patent application No. WO 98/13469 and
the corresponding US patent application Ser. No. 09/104718, and publications cited therein,



agricultural applications, mainly polyol efi nes such as PE or PP or
pol yol efin copolyners. Preferred conpounds in this application are those of

formula I'll, especially Illc below An inmportant utility for all products of
present process is the stabilization of paper and pul p, especially paper or
pulp still containing lignin, against yel9-owi ng. Application of present

products can be done as described, for exanple, in the international patent
appl i cati on No. WO 98/04381 and the correspondi ng US patent application
Ser. Q2eh 42 E- Aamggpupbssa@sséaﬁzclmo%ﬁpiekﬁre% e RS eAgees of of thi s
appli catl on 1s the use o nononeri c ormula 111, e.g. one
wher ei n ch@p@@nmfzthalmmuw@ or & e%:maca“zéhqswoéf%mularitlebelgmomf twmgla WH, 0cO
or NHCQO, BEIRYs QT Wi | I I ach H
or C,-C4al h)(/aﬁef}n g{s%gcl aIad = Rexa [JREI 3 a?g* ﬁfﬁ%é‘py?%ﬁ’y@?%?lﬁfﬁg' PRsEnt”

t et r anet hgbpippendsdiande qsedmdbmedkga@arms @oge pemrcanwma}nbpwibmmwéamaone or

t he produ

prosent praa e E s ltim LA OtpbaFslEci i homHE hiBhend af ARORINS o
pol yner s. bohars silibgn argd anjimadny q@mdumﬂss mﬂal pyerozides,i metahihydoaies and me@nxldes

pol ynmer '%rnﬁﬁ&%‘sltﬁég agai nst detrinental effects of |ight, oxygen and
heat, while e sane tine the inflamability of the polyner is effectively
reduced. Application of present products can be done as described, for

corr espondiiiy e adoane indBior B} RubRthaBPriund oRER e AL | one

cited t hereepemalkyguellmnala!bIasaisabﬁev%famgaﬂlc oratdiB Ag&iB&IRirinertél sffepts ef kghted
for this utilit d he use of a conpound of the forrmula Il or V,

especi al I Yq’ld‘s%p ol? ‘ormula Illc below or of formula V wherein at |east one
of R5, R6, R7, R3, R9, R20 or R21 is haI ogen especi ally brono. Present
conpounds Tg.an be us&}g as | g St in conbination wth known
flame ret Pd’é‘?ﬁngon £° 3refq ?ﬂ'r%ro?" ?%?%rﬁms @8%8%85'9@ ected fromthe

hal ogenat e ,anpingmwdnpmlmer whioh @sensitiVé tosxidatide ahéintad apd/epagmionds, net al

hydr oxi des ? ci]}/]ﬁrat es and netal oxides or mxtures thereof. It has
been a furdﬁﬁfﬁd '?™h g of this invention that sonme conpounds of formula |1

are espe@)ak leasvéld compdunbloethagosiadillal, Bersr for organi ¢ material agai nst
detrinmental effects of light, oxygen and heat.
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The invention therefore also provides conpositions conprising A) an organic
pol ymer which is sensitive to oxidative, thermal and/or actinic

degradation, and B) at |east one conpound of the formula Illa, IVa or Va R
><R2 R\ NOCCCHB, (Illa) /~/\ H R RBRRM RR2RR 225R -0-7-1
1 Rs (IVa) RO RR23 R3I R4 -10- RRz R81R* RS RR~-R NO-R6 (Va) RO R20 R21 3
4 wherein H C_ R and R each is an organic linking group of the formul a
E/l (M); ET E2is -CO or -(CH2)P, where pis 0, 1 or 2; E, is a carbon
atomcarrying the two residues R24 and R25, or is >N-R25, or is oxygen, and
R24 and R25 arePhydrogen or an organic residue, characterized in that the
l'inking group R i ni:%{alz cqnt aRns 2¢p00 carbon atons and forms, together

with the carbon at it is‘&ir?@tlylf’
R><N"‘O l | l R 6 (Va)
R 9 R 20 R 21
R{ R,
wherein
H2
R’ and R each is an organic linking group of the formuia E1/ (v1);
\
E._

2

Ez is -CO- or -(CHy),-, where pis 0, 1 or 2;

E, is a carbon atom carrying the two residues R4 and Ras, or is >N-Rzs, or is oxygen, and Ry,
and Rys are hydrogen or an organic residue, characterized in that the linking group R in total
contains 2-500 carbon atoms and forms, together with the carbon atoms it is directly
connected to it and the nitrogen atom, a substituted, 5-, 6 or 7-membered cyclic ring
structure;

R1, Rz, Rs and Ry, independently of each other, are C4-Cgalkyl or C4-Cshydroxyalkyl, or R,
and R, together with the carbon atom they are attached to are Cs-Ci.cycloalkyl, or Rz and Ry
together with the carbon atom they are attached to are Cs-Cy,cycloalkyl;

Rs, Rs, Ry, Rg and Rg, independently of each other, are H, C4-Cgalkyl, C»-Cgalkenyl, Cs-
Ciaryl, C4-Cshaloalkyl, an electron withdrawing group, or Cs-Cy2aryl which is substituted by a
residue selected from C,-Cjalkyl, C,-Csalkoxy, halogen;

R2o and Ry, are halogen; and

R22 and Ry3 are hydrogen or together are a chemical bond.

H2
R 24 Cc— .
Usually R’ in formula llla is not the linking group R >< wherein Ry4 and Rys together
25 C—
H

are =0 or wherein Ry, is hydrogen and Rys is hydrogen or hydroxy.

Preferred is a formula Illa wherein R’ is a C;-Csoohydrocarbon containing 1-200 hetero atoms

selected from nitrogen, oxygen, phosphorus, sulfur and halogen, and forming, together with



connected to it and the nitrogen atom a substituted, 5-, 6 or 7-nenbered
cyclic ring structure; RlL, R2, R3 and R4, independently of each other, are
Cl- C8al kyl or Ci1-C5hydroxyal kyl, or R, and R2 together with the carbon atom
they are attached to are C5-Cl2cycloal kyl, or R3 and R4 together with the
carbon atomthey are attached to are C5-€12cycloal kyl; R5, R6, R7, R8 and

R9, independently of each other, are H, Cl-C8al kyl, C2-C8al kenyl, C5-
Cl2aryl, Cl-C4hal oal kyl, an electron w thdraw ng group, or C6-Cl2aryl which

IS substi ' I d. it 1-C4al T ogen;
R20 and R%gtg‘}r%e % o%ioﬁ?bgﬁﬁgggf%ﬁigl ?@éﬁﬂgﬂreg ' ﬁy?fraé é?éhnbg?é]q gg(% ﬁrgigtéuroe é’
chemcal lodd. H2 R 24 Usually R in fornmula Illa is not the Iinking group
wherein n Q R 25 C. H2 are =0 or wherein R24 is hydrogen
and R25 i ‘hyﬂ%dgﬁa ﬁdrag??ég?é@;d a%r"é‘ln"erred isafornula llla wherein R is a

C7- C500hydr ocar bon contai ning 1-200 hetero atons selected fromnitrogen,
oxygen, p .sqlfur

sphpr us and. hal ggen, apd formn t Qget he ith -11- the
Lvb car bot ST PREMSR Vs R e U B carpatunos ™t the T liae eyl i ¢
ring str U(stahirliei,r?g cﬁgﬁid?p(()jlyrﬁﬂﬁcs d@%ir‘ﬁnd(icﬂﬂivar tbeasal de hetirdcldedradationCur r ent
invention_further provides for the e o ampounds of the fornula Illa for
stabi |1 o1 dpearahe iR R isgt AR PR Taan e b Bracidit
degr adat i etermahexidainendndisr dctikie \We§@adatom) Whikscompieesaddiog testhabi | i zi ng
organi ¢ pol yners ati nst ther maL Xi d tli ve and/or actinic degradation,
whi ch com?PK/g}? a&'gg?rﬁ‘etc@”m’?@ndﬁ ﬁhﬁﬁ%m‘“i% lBeast one conpound of the formila
I1la. More detail ed exanples of sterically hindered am nes are descri bed

bel ow under cl asses )ga'g to &J} _%a') A conpound of the fornula (1 a
More detailed examples of sterically hindefed amines are described below under classes (a’)

to (j").

(a’) A compound of the formula (1a)

CH, G,
G—CH,
G N O—G,,
G—CH; (1a)
CH,

in which ny is a number from 1 to 4, G and G;, independently of one another, are hydrogen or
methyl,

Gy, is n-propoxy, O-CH=C=CH,, O-CH=CH-CHj or halogenated n-propoxy, especially n-
propoxy, or brominated n-propoxy;

Gy, if nyis 1, is hydrogen, C4-Cigalkyl which is uninterrupted or interrupted by one or more
oxygen atoms, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an aliphatic,
cycloaliphatic, araliphatic, unsaturated or aromatic carboxylic acid, carbamic acid or
phosphorus-containing acid or a monovalent silyl radical, preferably a radical of an aliphatic
carboxylic acid having 2 to 18 carbon atoms, of a cycloaliphatic carboxylic acid having 7 to

15 carbon atoms, or an a,-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an

aromatic carboxylic acid having 7 to 15 carbon atoms, where each carboxylic acid can be
substituted in the aliphatic, cycloaliphatic or aromatic moiety by 1 to 3 -COOZ, groups, in
which Z;,is H, C;-Cgalkyl, C3-Cyalkenyl, Cs-C;cycloalkyl, phenyl or benzyl,



CH3 G GCHZ GNO--Gl2 GCH2 (1 a) CH3ni inwhichn, is a nunber from
1to 4, Gand G, independently of one another, are hydrogen or nethyl, G
i S n-propoxy, O CH=C=CH2, O CH=CH CH3 or hal ogenated n-propoxy, especially

n- propoxy, or brom nated n-propoxy; 2, if n, is 1, is hydrogen,

C -C 8al kyl which is uninterrupted or 'fnterrupted by one or nore oxygen

at ons, cyanoet hyl, benzoyl, glycidyl, a nonoval ent radical of an aliphatic,

cycloal i phatic, araliphatic, unsaturated or aronmatic carboxylic acid,

car barri(R,z,atlh,ds aris m@mhﬂemmmxgaﬁmmeW|wbm aaivalemo vadicanbf s Aljphati@di cal ,
prefera

d h to 18 b
B one, opbalheplF sifinpats e dnplio RorPeoiErhorRa™e 10 SeNBRPIA acone, or
an a, (%oufw&ﬁgmd? edaua/a?oﬁylyl adkal, gdrdn?‘gblyga radical & aﬁ%nb%ﬁc&:{:m)ﬁrc @éi% an .
aronati.c car | C acCl avl car pon, er. eac car pox | C
e VR PG e adi b oA kel of lopihie Bietr bl S PSRRI o ot bty
by 1t Q:aaoorﬁﬁsmar lféw&lﬁbhall(ﬂ cymbalrphatzcl& arémhtlc @carsaﬁw d(dd havirg §13al kenyl ,
C5- C7cycl oal k i s C2-Cl2al kyl ene,

CA- C12408(Ra0A é‘iﬁ‘é b Pfﬁ%‘h@"’a@‘)@?/ ‘Gé‘F\é’rﬁ’a% %‘%i?‘ébﬂ't%‘?d '&ﬁh%ﬁ'i'%a?l c,

cycl Oa|dy§IB§ﬁpHétlc@f@ﬂohﬁh@?ﬂoﬁét@byaﬁ@ﬁﬁﬁﬂocc@C%EQI@&Mél c acid, dicarbanmc acid
or phosphaorus- containing acid or a divalent silyl radi call preferably a

ad! calGefll Byjs 3 SRHAYAlentdadin!is 2) BliRnase; qrclopiRfialy onaiomale tica I IGe, or a

cycl oalydiinag belsuBSHABY irpthélaﬁ@{éae%lo@n@r@ne oP@nitdic Sncléty byar bon atoms or of
an aliphatic, cycloaliphatic or aromatic di carbam c aci d havi ng 8-14 carbon

at ons, -#S%2©han agpredlicoidsarparBicAeidrivh PHESRNPBAY¢QNiaiRing jaAids preis & iRt c,
cycl Oa|é||9h§8|béil or aromatic noiety by one or two -COOZ12 groups, Gl2, if nl
is 3, is atrivalent radical of an aliphatic, cycloaliphatic or aromatic

ti car ba3tyl Ge: ihRi 184, isvinipEAvales) rasical aban alinhetie ayplogliphatiy pPaTamasc
cycl oaltémyb&yﬁga@@_on&tl c noiety by

The carboxylic acid radicals mentioned above are in each case taken to mean radicals of the
formula (-CO)4R, where x is as defined above, and the meaning of R arises from the

definition given.

Alkyl with up to 20 carbon atoms is, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl,
tert-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl,
n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl!.

Examples of several Gy, radicals are given below.

If Gy2 is @ monovalent radical of a carboxylic acid, it is, for example, an acetyl, caproyl,
stearoyl, acryloyl, methacryloyl, benzoyl or B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionyl

radical.

If G2 is @ monovalent silyl radical, it is, for example, a radical of the formula
-(CjHy)-Si(2’).Z", in which j is an integer in the range from 2 to 5, and Z’ and Z°*,

independently of one another, are C4-C,alkyl or C4-Cjalkoxy.

If Gy2is a divalent radical of a dicarboxylic acid, it is, for example, a malonyl, succinyl,
glutaryl, adipoyl, suberoyl, sebacoyl, maleoyl, itaconyl, phthaloyl, dibutylmalonyl,



-C0OOz12, of an aromatic ticarbamc acid or of a phosphorus-containing acid,
or is atrivalent silyl radical, and Gl2, if nlis 4, is a tetraval ent

radi cal of an aliphatic, cycloaliphatic or aromatic tetracarboxylic acid.
The carboxylic acid radicals nentioned above are in each case taken to nean
radicals of the fornmula (-CO.R where %3is as defined above, and the
nmeaning of R arises fromthe definition given. Alkyl with up to 20 carbon
atons is, for exanple, nethyl, ethyl, n-propyl, n-butyl, sec-butyl,

t ert - but ydibeAzyv@xlphyl, Buticd, 51di-te?-itfIyd-Igxytybezynaiaidnyl or sle@ydhepenstic@ephyl

n- dodecy!l ridec tetr decyl n- hexadecyl or n-octadecyl. Exanples
of sever ara@o;agr%&cgq‘éﬂfgrra W8en bel ow. If G2 is a nonoval ent radical of a

carboxylic acid, it is, for exanple, an acetyl, caproyl, stearoyl,

acryl oyl, nethacryloyl, benzoyl or

(3-(3,5-di-tert-butyl -4-hydroxyphenylQ propionyl radical. If Gl2 is a
nonoval ent silyl radical, it is, for |exanple, a radical of the formula -(C
H2j)-Si(Z')2Z", in whichj is an integerin the range from2 to 5, and Z
and Z", independently of one anothet, are Cl-C4al kyl or Cl-C4al koxy. If Gl2
is a divalent radical of a dicar?gngic acid, it is, for exanple, a malonyl,
succinyl, glutaryl i poyl, subgroyl, sebacoyl, maleoyl, itaconyl,

pht hal oyl , Hibt® —GH==—@i benzyl mal onyl ,

butyl (3,5-di-tert-bMs _ 4 hydr oxybenzyl ) mal onyl or bicycl ohept enedi car bonyl
radi cal or a group of the fornula | C H3GOoCHC C |1 O

o—"0

If G4z is a trivalent radical of a tricarboxylic acid, it is, for example, a trimellitoyl, citryl or

nitrilotriacetyl radical.

If Gy2 is a tetravalent radical of a tetracarboxylic acid, it is, for example, the tetravalent radical
of butane-1,2,3,4-tetracarboxylic acid or of pyromellitic acid.

If Gy2 is a divalent radical of a dicarbamic acid, it is, for example, hexamethylenedicarbamoyl
or 2,4-toluylenedicarbamoyl radical.

Preference is given to compounds of the formula (1a) in which G and G are hydrogen, Gy, is
hydrogen or methyl, n; is 2 and G is the diacyl radical of an aliphatic dicarboxylic acid

having 4-12 carbon atoms.

(b’) A compound of the formula (1b)



If Gl2 is a trivalent radical of a tricarboxylic acid, it is, for exanple, a
trimellitoyl, citryl or nitrilotriacetyl radical. If Gl2 is a tetraval ent
radical of a tetracarboxylic acid, it is, for exanple, the tetraval ent
radical of butane-1,2,3,4-tetracarboxylic acid or of pyromellitic acid. If
Gl2 is a divalent radical of a dicarbamc acid, it is, for exanple,
hexanet hyl enedi car banoyl or 2, 4-tol uyl enedi carbanoyl radical. Preference is
gi ven to compounds of the formula (1 a) in which G and GL are hydrogen, Gl1
is hydregen or nethyl, n} is 2 and Gl2 is the diacyl radical of an

al i phatijc dicarb lig¢ acijd having 4-12 carbon atons. (b') A conmpound of

t he formuEa €H, 3 GL GCH2 GL3 Gli NN-Gl4 (1b) GCH2 CH3 n2 in
whi ch Gland Gl, ently of one another, are hydrogen or nethyl, Gl1

i S n-propoxy, ybirdgéh C1-crem)l kyl, C2- C5hydr oxyal kyl |
C5-C70ycI%aL6y - C8arallkyl, Cl-Ci8al kanoyl, C3-C5al kenoyl, benzoyl or a
group of| the T6r a (lb-1) CH3 GL GCH2 G N (lb-1) GCH2 CH3 n2 is the
nunber 1; 2 or 3; 4nd Gl4;n,f n2 is 1, is hydrogen, Cl-Cl8alkyl,

C3- C8al kenyl, C5-Crcycl oal kyl, Cl-C4al kyl which is substituted by a

hydr oxyl , cyano, al koxycarbonyl or carbam de group, glycidyl, a group of the

in which G and G, independently of one another, are hydrogen or methyl,

Gy1 is n-propoxy,

Gi3 is hydrogen, C;-Cyqalkyl, C,-Cshydroxyalkyl, Cs-Cscycloalkyl, C;-Cgaralkyl,
C,-C,galkanoyl, Cs-Csalkenoyl, benzoyl or a group of the formula (1b-1)

CH, G,
G—CH,
GT—N (1b-1)
G—CH;
CH,

n, is the number 1, 2 or 3;

and Gy, if nois 1, is hydrogen, C,-C,galkyl, C3-Cgalkenyl, Cs-C;cycloalkyl, C4-Cgalkyl which is
substituted by a hydroxyl, cyano, alkoxycarbonyl or carbamide group, glycidyl, a group of the
formula -CH,-CH(OH)-Z or of the formula -CONH-Z, in which Z is hydrogen, methyl or
phenyl,

Gug, if npis 2, is Co-Cyoalkylene, Ce-Cyoarylene, xylylene, a -CH,-CH(OH)-CH, group or a
-CH,-CH(OH)-CH>-O-D-O- group, in which D is C,-Cyealkylene, Ce-C1sarylene,
Ce-Cyocycloalkylene, or, provided that Gy3 is not alkanoyl, alkenoy! or benzoyl, G14 can
alternatively be 1-oxo-C,-Coalkylene, a divalent radical of an aliphatic, cycloaliphatic or
aromatic dicarboxylic acid or dicarbamic acid or alternatively the group -CO-,

G4, if Ny is 3, is a group



formula -CH2-CH(OH)-Z or of the formula -CONH-Z, in which Z is hydrogen,

nmet hyl or phenyl; Gl4, if h2 is 2, is C2-Cl2al kyl ene, C6-Cl2aryl ene,
xylylene, a -CH2-CH(COH)-CH2 group or a -CH2-CH(OH)-CH2-O D-O group, in
which D is C2-d oal kyl ene, C6- C15ary|ene C6 Cl2cycl oal kyl ene, or, provided
that Gl3 is not al kanoyl, al kenoyl or ﬁ o Gl4 can alternatively be

1- oxo- C2- C12al kyl ene, a dival ent radical of an al i phatic, cycloaliphatic or
aromatic dicarboxylic acid or dicarbamc acid or alternatively the group
-CO, Gl4, if n2 is 3 i 8 a group -15- O - CH2CH( OH) CH2~N } N / CH2CH( OH) CH2
OCANO 1 CHZCH - o;#r @2,0HOH)CH3L3 and Gl4 toget her can be the

di val ent raaﬁ an Hatlc cycl oaliphatic or aromatic 1,2- or

1, 3- dlcarboxyllc aC|d Sogg§exanples for the radicals Gl3, Gl4 and D are

gi ven bel ow. Any al y4\ tuents are ’as defined above for (a'). Any

C5- Crcycl oal kyl subs |tu nts are in particular, cyclohexyl. C7-C8aralkyl
Gl3 is, in particular, p ﬁq%k 8%* or especially benzyl. C2-C5hydroxyal kyl
Gl3 is, in particular, ydroxyetthyl or 2-hydroxypropyl. Cl-Cl8al kanoyl GL3
is, for exanple, fornyl, acetyl, propionyl, butyryl, octanoyl, dodecanoyl,
hexadecanoyl , octadecanoyl but preferably acetyl, and C3-C5al kenoyl Gl3 is,

in particur, a.f n2 |s ace;glamle%e%abh@ay ltheGlidlalbft radigdl cﬂ?éﬁ@{)ﬁatlca&jcﬂaliphatic or
met hal | yl , enten%quI - hexenyl or 2-octeny as a

hydr oxyl - ar%’?%tﬁ‘o‘ 2 %fl%%ﬂ@é@r%ﬂ -or car bami de-substituted Cl-C4al kyl can
be, for exanmple, 2- hydroxyethyl 2- hydr oxypr opyl, 2-cyanoethyl,
nmet hoxycar bonyl net hyl , - et hox¥5I ar bonyl et hyl , 2-am nocar bonyl propyl or

2- (di et hydoRf W%ﬁﬂhﬁé@ﬂﬁls 13, G14 and D are given below.

Any alkyl substituents are as defined above for (2’).

Any Cs-C,cycloalkyl substituents are, in particular, cyclohexyl.

C;-Cgaralkyl Gz is, in particular, phenylethyl or especially benzyl.

C,-Cshydroxyalkyl Gqs is, in particular, 2-hydroxyethyl or 2-hydroxypropyi.

C,-Cigalkanoyl Gis is, for example, formyl, acetyl, propionyl, butyryl, octanoyl, dodecanoyl,
hexadecanoyl, octadecanoyl, but preferably acetyl, and C5-Csalkenoyl Gis is, in particular,

acryloyl.

Co-Cgalkenyl Gy, is, for example, allyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl or
2-octenyl.

G4 as a hydroxyl-, cyano-, alkoxycarbonyl- or carbamide-substituted C,-C,alkyl can be, for
example, 2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxycarbonylmethyl,
2-ethoxycarbonylethyl, 2-aminocarbonylpropyl or 2-(dimethylaminocarbonyl)ethyl.

Any C,-Cqzalkylene radicals are, for example, ethylene, propylene, 2,2-dimethylpropylene,

tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene.



Any C2-Cl2al kyl ene radicals are, for exanple, ethylene, propylene,

2, 2-di met hyl propyl ene, tetranethyl ene, hexanethyl ene, octanethyl ene,
decanet hyl ene or dodecanet hyl ene. -16- Any C6- Cl5aryl ene substituents are,
for exanple, o-, m or p-phenylene, 1,4-naphthylene or 4,4'-diphenylene.
C6- Cl2cycl oal kyl ene is, in particul ar, cycl ohexylene. Gl4 as

1- oxo- C2-Cl2al kylene is preferably a group Il IH3 -CC CH3 Preference is
gi ven to conpounds of the fornula (1 b? in whichn2is 1or 2, Gand Gl are
hydr ogefy @tGisarylene $ubgiiventearecior gkampplece-, B- §F BAHedylendd .4-paphindena®B Gl

G CH2  fGljiMhenf@en&H2 CH3 and Gl4, in the case where n2=1, is hydrogen or
Cl-Cl2al kyl, and, in the case where n2=2, is C2-Ceal kyl ene or

1- oxo- C2- Csal kyl ene. (c') A compound of the forrmula (1c) CH3 GGCH2 1 O G

N G15 (Ac 1HE3s 3 padidalal ' is the nunber 1 or 2, G G and G

are as %Fg?ﬁz%gf%fer b’ Ea a%a’é@@e%yleﬁ% is 1, is C2-Cealkylene,

C2- C8hydr oxyal kyl ene or C4- C22acyl oxyal kylene, and if n3 is 2, Gl5 is the
Gi4 as 1-0x0-C,-Coalkylene is preferably a group -

O CH,
I
CH

3

Preference is given to compounds of the formula (1b) in which n,is 1 or 2, G and Gy are

hydrogen, Gs is hydrogen, C1-Cqalkyl or a group of the formula

CH, G,
G—CH,
G7N
G—CH;
CH,

and G4, in the case where ny=1, is hydrogen or C4-Cqsalkyl, and, in the case where n,=2, is
C,-Csgalkylene or 1-0x0-C,-Cgalkylene.

(¢’) A compound of the formula (1c)

CH
— * Gy

G—CH, o

N~
G7—N //G15 (1c)

(0]

G—CH;

i CH, |

N3



(-CH2) 2C(CH2-) 2 group. C2-Ceal kyl ene or C2-CBhydroxyal kyl ene Gl15 is,
1 -nethyl
2- et hyl - 2- hydr oxymet hyl pr opyl ene.

exanpl e, ethyl ene,

et hyl ene, propyl ene,

C4- C22acyl oxyal

exanpl e, 2-ethyl-2-acetoxynet hyl propylene._ (d') A
(1d-1), (1d-2) or (1d-3), CH3 Gl6 O G Ch’2 GL NI
GCH2 Il CH3On4 CH3 Ti GL GCH2 OC T2 GI1 N |

HCH3 T1 GCH2 GL O i

-T2 Gl1 N GCH2 I-N GL7 (Id-3)

for

2- et hyi propyl ene or

kyl ene G15 is, for
conpound of the formula
-C -NGCNGL7 (1d-1)
(1d-2) NCGCH2 O CH3
CH3 O n4 -18-

in which nz is the number 1 or 2, G, G; and G are as defined under (b’), and G5, if nzis 1,

is Co-Cgalkylene, C,-Cghydroxyalkylene or C4-Cxacyloxyalkylene, and if nz is 2, Gys is the

('CHQ)QC(CHQ‘)Z group.

C.-Csalkylene or C,-Cghydroxyalkylene Gis is, for example, ethylene, 1-methylethylene,

propylene, 2-ethylpropylene or 2-ethyl-2-hydroxymethylipropylene.

C4-Coacyloxyalkylene Gis is, for example, 2-ethyl-2-acetoxymethylpropylene.

(d’) A compound of the formula (1d-1), (1d-2) or (1d-3),

_ . -
B CH3 G, |1e //O
G—CH, N—~C
G;7—N |
c—N—T1—G,, (1d-1)
G—CH; Il
CH, 0
L 4,
T
B CH3 G, l
G—CH, O—C—T,
Gi—N | (1d-2)
N—C
G—CH; | \\O
CH, H
_ r .
_ CH, G, I
G—CH, 0—C—T,
Gi—N |
C—N G
G—CH; i 7 (1d-3)
CH, @)




in which nd is the nunber 1 or 2, G G and Gl1 are as defined under (b'),
Gl6 is hydrogen, C1-C, 2al kyl, allyl, benzyl, glycidyl or C2-C6al koxyal kyl,
and Gl7, if nd4d is 1, is hydrogen, Cl-Cl2al kyl, C3-C5al kenyl, C7-C9aral kyl,
C5- Crcycl oal kyl,  C2- C4hydr oxyal kyl , - C6al koxyal kyl , C6-d oaryl, glycidyl
or a group of the formula -(CH2)p COO-'Qor -(CH2)o OGO COQ in which pis 1
or 2, and Qis Cl-C4al kyl or phenyl, and Gl7, if nis 2, is C2-Cl2al kyl ene,
C4- Cl2al kenyl ene, C6-Cl2aryl ene, a group of the fornula

- CH2- CHn@HlichGi{ds (heDnunﬁbe@HZaf‘Zl-lG(E) afltiP , arerasvdefinbd Dhdergb’G2- C, oal kyl ene,

C6- Clba Ie cl o | en r e formul a

-CHch(%[? B:WZ LSO ) %%ﬂ&é‘i%’fgﬁ’ﬁ"j wﬁéé%&org alk\l #gen, C1- c18al kyl |

al | %/Ih G%nzmﬁ 1g&@ﬁ2cajehaﬁo¢ 2a0<|yl mgmaiyénylm7 (a%w?ﬂ% , Ci- 0¢367p|eawl¢nt ly of one
ano er r e n |tute or en- or

C1- Caal Gy SaBbonR: Gkt o Gruan) BSBLPLg OB e A4S ¢ oget her
o't htehQCHgE o e m?ﬁ?ﬂ”‘@“ 161 Spararkb s 7 CERA of piighyl, shdoompound
"n the TR E e e e T e G IS i 1 W

Cl- CIZaJd%lcrscmﬂtcmy@m somkg,cﬂ @mrmh Qehichey’ hybg ceJaWIene nCPC%BWIenen butyl ,
sec- bUté & tert- butyl, n-h n- non decyl ,
¢

| h
S noleci CopyaoaiotRRaAra dayp e%h@fcgmulan%@bg@b Nt G D el &

t he aboygigR Bt i PRRFEHNOBRE , 2N, 'aﬂyl b?é“f'fiylt CQ-Q‘; gaﬁl&hoﬂ@rﬁﬁhﬂ) |,n-tridecyl,
n-tetradecyl, n-hexadecyl or n-octadecyl ny C2- alkoxyalk I substltuents

are, fob &alwpingependentigiraerfothestatekyseanCr-Cpalky ot ynedasyiuted or

tert-bu | t oxyet hyl ,
tort- bl oy o S G W*ﬁ?‘é‘%&"ﬁw{fg o G Coaikenyl @7 is
57 1

for exahpans Tzltogﬁtbgéﬂw the&albpn atcrrebﬁ@ﬂimg/therrz Bt sgyclgalanetringy | .
C, -Caral kyl G17, T, and T2 are, in particular, phenethyl or especially
benzyl. If T, and T2 together with the carbon atom form a cycl oal kane ri ng,
this caﬁcb@POlﬂWOfé&%lfﬁpﬂnéfa (ad-Bysinsefeedt ane, cycl ohexane, cycl ooctane or
cycl ododecane ring. -19- C2-C4hydroxyal kyl G' is, for exanple,
2- hydroxyet hyl , 2-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl.

Some examples of the several variables in the formulae (1d-1), (1d-2) and (1d-3) are given

below.

Any C4-Coalkyl 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 C4-Cygalkyl substituents can be, for example, the abovementioned groups and in
addition, for example, n-tridecyl, n-tetradecyl, n-hexadecy! or n-octadecy!.

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

Cs-Csalkenyl G4 is, for example, 1-propenyl, allyl, methallyl, 2-butenyl or 2-pentenyl.
Cs-Cgaralkyl Gy7, T4 and T, are, in particular, phenethyl or especially benzyl. If T, and T,

together with the carbon atom form a cycloalkane ring, this can be, for example, a cyclo-

pentane, cyclohexane, cyclooctane or cyclododecane ring.



C6-C,oaryl Gl7, T, and T2 are, in particular, phenyl or a- or (3-naphthyl,
whi ch are wunsubstituted or substituted by hal ogen or C, -C4al kyl .
C2-C, 2al kyl ene GL7 is, for exanple, ethylene, propyl ene,

2, 2-di net hyl propyl ene, tetranethyl ene, hexanethyl ene, octanethyl ene,
decanet hyl ene or dodecanet hyl ene. C4- G 24t kenyl ene GL7 is, in particular,
2- but enyl ene, 2-pentenyl ene or 3-hexenylene. C6-C 2arylene G is, for
exanple, o-, m or p-phenylene, 1, 4-naphthylene or 4,4'-diphenylene.

C2- C, 2al kan: Sl 0Olis §ER LRI t & anoyl ,
but pref erégg)l{‘byd?%)ggﬁ(yl égCIZSZGfC oahﬁ)gﬁ’gn@+@¥%?%gﬂp@r&prgwgiﬂgﬂggﬂﬁggrkyI ene

D have, fdwdexpyyle, one of the definitions given for D under (b'). (e') A
conmpound of the formula (1le) N N &0 (le) G119 Nn5 in which n5 is the
nunber 1 or 2, and Gl8 is a group of the fornula -20- CH3 G CH GL G CH2

G CH2\ | | CeGaoangbQyy, (TARNE-T@re, @i paieyla) pEenyt dr slorB-CHhtiH GHich a@H3 CH3 i n

whi ch G and re as fined upder ") d G and & are hydrogen,
net hyl or 4"S %été‘ii eq,sugggmﬁgz’ﬁ6‘3[2’9?%8&&"%?&% is -0- or -ND''-, Ais
C2- Csal kyl ene or -(CH2)3-0- and

C,-Cioalkylene Gy is, for example, ethylene, propylene, 2,2-dimethylpropylene,

tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene.
Cs-Cyoalkenylene Gy is, in particular, 2-butenylene, 2-pentenylene or 3-hexenylene.

Cs-Cioarylene Gy is, for example, o-, m- or p-phenylene, 1,4-naphthylene or
4,4’-diphenylene.

C.-Cioalkanoyl D” is, for example, propionyl, butyryl, octanoyl, dodecanoyl, but preferably
acetyl.

C,-Cioalkylene, Cs-Cqsarylene or Cs-Cyocycloalkylene D’ have, for example, one of the
definitions given for D under (b’).

(e’) A compound of the formula (1e)

G18

N

N °N

in which ng is the number 1 or 2, and G.g is a group of the formula



X, is the nunber 0 or 1, D'' is hydrogen, Cl-Cl2al kyl, C2-C5hydroxyal kyl or
C5-Cr7cycloal kyl, Gl19 is identical to G18 or is one of the groups

-N(&1) (&R2), -0&3, -N(H (CH20&23) or -N(CH2O0X3)2, X0, if n =1, is
identical to Gl8 or GI8 and, if n =2, is an -E-D v-E- group, in which Dv
is C2-Csal kyl ene or C2-Csal kyl ene Wi is int errupted by 1 or 2 -N&1-
groups, &1 is Cl-Cl2al kyl, cycl ohexyl, benzyl or Cil-C4-hydroxyal kyl or a
group of the formula CH3 GCH3 CH3 GCH2 1 1-13C NNCH3 GL Nor G'-N N -
J- NNGI1 N Gy 113C n-CA4 HO n-CA9 CH3 gH CH3 CH3 3 &2 is

Cl- C12al GH.CY | dhéxyl, benzyl or, Cl~Ah df pxyal kyl , and &3 is hydrogen,
Cl- Cl2al kyl ~or yl, or Q1 and (2 t%g I -are C4-Csal kyl ene or

C4- CSoxaal kglene, fpr—@yanrple - 6H2CH260-GH2CHY-—(A)o+Ea—group of the fornul a
-CH2CH2-N (G') - p-. Sonme exanpl es of severdl variables in the
formul a GF—6Ws;are gi ven bel ow. AnyGEiC | kyl substituents are, for

exanpl e, nethyl CHet hyl, n-propyl, n-butyl CHsec-butyl, tert- butyl, n-hexyl,
n-octyl, 2-ethyl hexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyl. -21 Any
hydr oxyal kyl substituents are, for exanple, 2-hydroxyethyl, 2-hydroxypropyl,

3- hydr axypr opy! - hydroxybut yl or 4-hydroxybutyl. Any C5-C7cycl oal kyl
subst i t'ﬂé‘ﬁi‘fcg' %PQd %f‘b ree%?a%g'f“éfxug%l(gbé%‘gﬁ, %'ﬁé&@?@gsw rB?/@//'oq{ept yl .
Cycl ohewyéthers apy £6esstiednt €; Csal kyl ene A is, for exanple, ethylene,

propyl gge, 6)2 2-di et hyl propyl ene, tetramethyl ene or hexanethylene. If Q1
and R togethel“are C4- Csal kyl ene or oxaal kyl ene, they are, for exanple,

t et r amed RYC,-CaMglenent-@reiL9l &te or 3- oxapent anet hyl ene.

X1 is the number O or 1,

D is hydrogen, C,-Cqzalkyl, C,-Cshydroxyalkyl or Cs-Cscycloalkyl,

Gy is identical to Gg or is one of the groups -N(G21)(Gz2), -OGzs, -N(H)(CH,O0G23) or
-N(CH20G23)q,

Gao, if n = 1, is identical to Gg or Gyg and, if n = 2, is an -E-D"V-E- group, in which DV is
C»-Csalkylene or C,-Cgalkylene which is interrupted by 1 or 2 -NG;- groups,

Go1 is C4-Cy2alkyl, cyclohexyl, benzyl or C-C4-hydroxyalkyl or a group of the formula

CH, @ CH, /L CH,
G—CH, H,C NZ N CH,
GiN or GN N— N-G,, -
G—CHs H,C n-C,H, n-C,Hy CH
CH, CH, CH, 3

G2z is C4-Ci2alkyl, cyclohexyl, benzyl or C4-C4hydroxyalkyl, and

Ggzs is hydrogen, C4-Cyzalkyl or phenyl, or G,y and G, together are C4-Csalkylene or
C4-Csoxaalkylene, for example -CH,CH,-O-CH,CHs,- , or a group of the formula
-CH2CH2-N(Gi1)-CH2CHo-.

Some examples of the several variables in the formula (1€e) are given below.

Any C,-Cjqalkyl 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.



Exanpl es of pol yal kyl pi peri di ne conpounds fromthis class are the conpounds
of the following fornmulae: O CH2ZCH2ZCH3 H3C N 7 CH3 HBC CH3 N n-C4H9 CH3
CH3 H3CN N CH3 H3CCH2CH2 O NN I'r NN O CH2CH2CH3 N I H3C CH3 n-C4H9
n-C4H9 CH3 CH3 (f') A conpound of the formula (1f) -22- H3C CH NN N-Gl11
(1f) H3C CH3 I (/N~N H3C CH3 Gl11 N NON-E3€ CH3 wherein Gl1 is as defined
under (b'). (g') digoneric or polyneric conpounds whose recurring
structural unit contains a 2,2,6,6- tetraal kyl pi peridinyl radical, in
particul ar polyesters, polyethers, polyam des, polyam nes, polyurethanes,
pol yureas, polyam notriazines, poly(neth)acrylates, poly(meth)acrylam des
and copol ywriwdidxgalky fsupglitednts aiet tor examplk, 2-Gudroxyashyl Bchyqgrbagprenyl,

2,2,6, 6- ' L hi I h ds of
the "t ol | ot 2o R B D e "t om 2 To about 200,
preferably 2 to 100, for exanple 2 to 50, 2 to 40 or 3 to 40 or 4 to 10.

The meant N, ré)stCytcp&oﬁm s%&l‘l’tpe?'nté'\@ﬂe?gr %%r“ﬁfélt c.e)/c}orﬂgntg/[ %?clgr‘?gx?p&eﬁ/cfoneﬁtp@

ol i goneric
Cyclohexyl is preferred.

C,-Cealkylene A is, for example, ethylene, propylene, 2,2-dimethylpropylene, tetramethylene
or hexamethylene.

If Go1 and G, together are C4-Csalkylene or oxaalkylene, they are, for example, tetramethy-

lene, pentamethylene or 3-oxapentamethylene.

Examples of polyatkylpiperidine compounds from this class are the compounds of the

following formulae:

0-CH,CH,CH,

H,C CH,
N—n-C,H,
CH, 1 CH,

H3C N e N CH3
H,CCH,CH,-0 — N T —‘\\N - r;l N - O-CH,CH,CH,
H,C n-C,H, n-C,Hy CH

CH, CH.

3

(f) A compound of the formula (1f)



pol ymeric conpounds |isted bel ow depend on the processes used for the
preparation of said conpounds. The end groups can also in addition be

nodi fied after the synthesis of the conmpounds. Exanples are conpounds of
the formula (1 g-1) -23- NN N-R 12 [IN B R11 H3C CH3 H3C N CH3 (1g-1)
O1 CH2 H2 CH3 n in which the indeX“n ranges from1l to 15, being
especially fromthe range 3-9; R12 is C2-Cl2al kyl ene, C4-Cl2al kenyl ene,

C5- Crcycl oal kyl ene, C5-Cr7cycl oal kyl ene- di (Cl- C4al kyl ene)

Cl- CAal kyl enedi (C5- Crcycl oal kyl eng) ¢ p@ﬁnylenedl(C1 C4al kyl ene) or

C4- Cl2al kyl ene interrupted by 1,4-pigerazinediyl, -0- or >N-X1 wth X1 being
Cl- Cl2acyl or (Cl-C Ikoxy%Qarb nyl\ or having one of the definitions of

R14 gi ven bel ow except oge s a gréhﬁb of the formula (Ib") or
(1c'); Wﬁu%wUN7¢Q

OOX, ---~ X3 (Ic")
H,C CH,

wherein Gy, is as defined under (b’).

(g’) Oligomeric or polymeric compounds whose recurring structural unit contains a 2,2,6,6-
tetraalkylpiperidinyl radical, in particular polyesters, polyethers, polyamides, polyamines,
polyurethanes, polyureas, polyaminotriazines, poly(meth)acrylates, poly(meth)acrylamides
and copolymers thereof which contain such radicals.

Examples of 2,2,6,6-polyalkylpiperidine compounds from this class are the compounds of the
following formulae, where m, to my4 is @ number from 2 to about 200, preferably 2 to 100, for
example 2 to 50, 2 to 40 or 3 to 40 or 4 to 10.

The meanings of the end groups which saturate the free valences in the oligomeric or
polymeric compounds listed below depend on the processes used for the preparation of said
compounds. The end groups can also in addition be modified after the synthesis of the
compounds.

Examples are compounds of the formula (1g-1)



with mbeing 2 or 3, X2 being Cl-Cil8al kyl, C5-Cl2cycl

unsubstituted or substituted by 1, 2 or 3 Cl-C4al kyl;

unsubstituted or substituted by 1, 2 or 3 Cl-C4al kyl
C, - C9phenyl al kyl

or 3 Cl1-Cal kyl;
C2- Cl12al kyl ene;
-N(R14) (R15) or a group of the
(rrrd
are hydrogen,

formula (111d); -24-

NBal kyL C5- CZCycIoaIkI whi ch i s

which is unsubstituted or substituted on the phenyl
and the radicals X3 bepgg i ndependently of one anot her
the radicals B are i ndependently of one anot her

Hz H2 H3C CH3 R13, R14 and R 5, which are identical

oal kyl which is
phenyl which is
or Cl-C4al koxy;

by 1,

ad, -OrR13,
H3C CH3 N-O CC CH3
or different,
unsubstituted or

substitute 2 qf 3 C NZarKyT ' Kenyl, phenyl
unsubstituted|or Nszsrthut ed by 1, 2 or 3 C t C4al kyI
Cc7 CQphenyI al stitut

ch is %substltuted o)
et rahydrofiurfuryl e

the 2, 3 or 4 p05|t on by -OH, Cl-Csal ko Cl- A4
of the fornmula (le'); W-/N (le') wH:h Y bgingGH-,
>N-CH3, or -N{R14)(R15) is additionally a grbup of tHh
-0- or >N-R 6 R16 is hydrogen, C, -Cl8alkyl,| C3-Cl8al
whi ch is unsubstituted or substituted by 1C|-2 or 3 (
C, - Cphenyl al whi ch is unsubstituted or subStitutg
2 or 3 C -C4alkyl; tetrahydrofurfuryl,

a grd%mzof t he

L1 f
) CH,

H2 H2

p—

which is

or C, -C4al koxy;

ed on the phenyl by 1,
which is substituted in

al kyl ) a or a group
- CH2-, rqgcﬁz
e forrrula (le' ), X IS

kenyl, C5-Cl2cycl oal kyl
[1- C4al kyl ;

d on the phenyl
formula (111f),

by 1,
H3C

n

in which the index n ranges from 1 to 15, being especially from the range 3-9;

Ri2 is C,-Cyoalkylene, C4-Cyoalkenylene, Cs-Cscycloalkylene, Cs-Cocycloalkylene-

di(C,-Cjalkylene), C4-Cjalkylenedi(Cs-C,cycloalkylene), phenylenedi(C1-Caalkylene) or

C4-Cyoalkylene interrupted by 1,4-piperazinediyl, -O- or >N-X; with X; being C,-Cy,acyl or

(C4-Ci2alkoxy)carbonyl or having one of the definitions of R14 given below except hydrogen;

or Ryz is a group of the formula (Ib’) or (Ic’);

—CH;—CH—CH;— (Ib)
5
b=o
J(

(Ic)

— X

with m being 2 or 3,

X, being C4-Cygalkyl, Cs-Cqocycloalkyl which is unsubstituted or substituted by 1, 2 or 3

C1-Caalkyl; phenyl which is unsubstituted or substituted by 1, 2 or 3 C+-Caalkyl or

C,-C,alkoxy; C,-Cgphenylalkyl which is unsubstituted or substituted on the phenyl by 1, 2 or 3

C4-Caalkyl; and

the radicals X3 being independently of one another C,-Cs,alkylene;

the radicals B are independently of one another ClI, -OR 13, -N(R;
formula (lld);

4)(R1s) or a group of the



H3C CH3 or C2-C4al kyl which is substituted in the 2, 3 or 4 position by -OH,
C, - Coal koxy, di(C,-C4alkyl)am no or a group of the fornmula (le'); R 1 has
one of the definitions given for R16. In these conpounds, the end group
bonded to the triazine residue can be, for exanple, a group B or
“N(R')-R12-B, such as chlorine or a GP8up -25- N (CH2)6 N H H3C CH3 H3C CH3
N AN H3C CH3 H3CH3 G| G| and the end group bonded to the diam no group can
be, for exanple, hydrogen or a di-B- substituted triazinyl group, such as a
group NN 1--CH,®r CH1~ ~I CI N~NCH3 CH3 Noml NH\N i -CH- i -CH3
HN~ CH3 CH3 It be convenient to replace the chlorine attached to the
triazing_gyxe.

/ _Oor~ ap._am~no qrAuP. Sui tabl e am no groups are
typically: pyrr n- Py% phol |ﬁ@), -NH2, -N(d(lHd)8al kyl )2 and
- NY' (C1- C8al kyl) erein Y2 is2hydrogen or a group of the fornula H3C CH3

<N_.G | H3C CH3yjo tdg above shown ol igomeric and polymeric conpounds,
exanpl es of al kyi are nethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,
i sobut yR.,, Rehe ByE, Which2are eddmyitdl wr differemt, pea hydrogérs GRedibalkyl, Cs-Qrtynrdgiemt yi |

1, 3-di nethyl butyl . n-hexyl, 1-mnmethyl he , ~N-. heptyl , isoheptyl, . .
T3 S, S sty B Soeumat ot -Gt g, BRBBIICh 5. et hyi
hexyl , unslibstitdted aeslmstiueed/by 1,12 dr, BC 3Clakyl aret-Tydikegt €1-Coptamylalkyb@bigh is
undecyl, 1- m?t hgl uncLewl .

unsubstituted or substituted on the phenyl by 1, 2 or 3 C+-Caalkyl; tetrahydrofurfuryl or
C>-C,alkyl which is substituted in the 2, 3 or 4 position by -OH, C,-Cgalkoxy,

di(C4-Caalkyl)amino or a group of the formula (le’);

Y N—— (le”)
_/

with Y being -O-, -CH,-, -CH,CH,- or >N-CHj,
or -N(R14)(R1s) is additionally a group of the formula (le’);
X'is -O- or >N-Rys;
R is hydrogen, C;-Cygalkyl, C3-Cgalkenyl, Cs-Ciocycloalkyl which is unsubstituted or
substituted by 1, 2 or 3 C4-C,alkyl; C,-Cophenylalkyl which is unsubstituted or substituted on
the phenyl by 1, 2 or 3 C4-C,alkyl; tetrahydrofurfuryl, a group of the formula (llIf),

H,C CH,
N—O—C—C——CH, (1)
H2 H2
H,C CH,

or C,-Csalkyl which is substituted in the 2, 3 or 4 position by -OH, C1-Cgalkoxy,
di(C,-Csalkyl)amino or a group of the formula (le’);

R11 has one of the definitions given for Rys.

In these compounds, the end group bonded to the triazine residue can be, for example, a

group B or -N(R11)-R2-B, such as chlorine or a group



dodecyl, 1,1, 3, 3,5, 5-hexanet hyl hexyl, tridecyl, tetradecyl, pentadecyl,

hexadecyl ,

cycl oal kyl

hept adecyl, octadecyl, eicosyl and docosyl; -26- exanples of
are cycl opentyl, cycl ohexyl, cycloheptyl and cycl ooctyl; an

exanpl e of C7-C9phenyl al kyl is benzyl; and exanples of al kylene are

et hyl ene,

propyl ene, trinethylene, tet r aRet hyl ene, pentanet hyl ene,

2,2-dimethyl trimethyl ene, hexanet hyl ene, trinmethyl hexanet hyl ene,

G

oct anet hyl ene and decanet hyl ene (h') A conpound of the fornula (1 h) CH3
G CH2~~ Gl1 N N 5‘3 n which n6 is the nunber 1 or 2,
and Gl1 are as def ned ung‘ §(a'), nd di4 is as defined wunder (b'). (i’

‘conpound of the f
radi cal s G39, inflepephdently of oné another, are a group of the fornmula (1

la (1 i) G9OUNyGB9 (1li) N /N G9 wherein the

) A

i-1) O H3CHRC N}G42 Utﬁ FBC CH3 in which Goo is Cl-Cl2al kyl
or C5-Cl2cyclpal ky yl ene and 42 i s hydrogen, -27-

C, -Csal kyl, -&, IF?HZCN ° C3- %h@keré/l %‘73 C9phenyl al kyl , C7- C9phenyl al kyl
which is

and the end group bonded to the diamino group can be, for example, hydrogen or a di-B-

substituted triazinyl group, such as a group

/N Ci or /N Cl

IL I .

I U

HN——CI:—CHZ——CID—CH:, HN———@
CH, CH,

It may be convenient to replace the chlorine attached to the triazine by e.g. -OH or an amino
group. Suitable amino groups are typically: pyrrolidin-1-yl, morpholino, -NH, -N(C;-Cgalkyl),
and -NY’(C4-Cgalkyl) wherein Y’ is hydrogen or a group of the formula

H.C CH

1

H,C  CH,

In the above shown oligomeric and polymeric compounds,

examples of alkyl are methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-
ethylbutyl, n-pentyl, isopentyl, 1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-
heptyl, isoheptyl, 1,1,3,3-tetramethylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethyl-

hexyl, 1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl,

dodecyl, 1,1,3,3,5,5-hexamethylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,

heptadecyl, octadecyl, eicosyl and docosyl;



substituted on the phenyl radical by C -C4alkyl; or C -Coacyl. A kyl is for
exanple C, -C4al kyl, in particular nmethyl, ethyl, propyl or butyl.

Cycl oal kyl is preferably cyclohexyl. Al kylene is for exanple ethylene,
propyl ene, trinethylene, tetranethyl eng, pentamet hyl ene,
2,2-dinmethyltrinmethyl ene or hexanet hyl'ene. Al kenyl is preferably allyl.
Phenyl al kyl is preferably benzyl. Acyl is preferably acetyl. Especially
preferred is a conpound of the formula IlIb ANN "---NRL2 N~~-A N,, N
NYN HI IexampBG atiegelballkid @re\cyChieityl, ichdlohdxyll cycbieptyTiand c@Boctyl; i n whi ch t he

radi cal | de : other -OR13, -N(R 4)(R 5) or a group
of the asr}éc?raﬂl{ﬂ?eab{t% @%&gﬁﬂg%'gwgﬂ%xm CH3 (Illd) H2 H2 HBC CH3 X is
-0 or exbrRIS;of RliGlens any dihplgae, praliyidid sirksthylelis 1€liBadthgnyé, peCanEliddgra, oal Ky
whi ch 'f,z-%%émﬁ{rfnge%y?gne?Eexamethylene, trimethylhexamethylene, octamethylene and

decamethylene.

(h’) A compound of the formula (1h)

(1h)

in which ng is the number 1 or 2, G and Gy, are as defined under (a'), and Gy, is as defined
under (b").

(") A compound of the formula (1i)
Y

G39
wherein the radicals Gsg, independently of one another, are a group of the formula (1i-1)

gﬁ(c
NHKN_

H3
Gy (1i-1)
CH,

O
N G5
C

H,C

3

in which Gy is C1-Cyoalkyl or Cs-Cqocycloalkyl, G4 is Co-Cizalkylene and Gy is hydrogen,



substituted by 1, 2 or 3 Cl-C4al kyl; C7-C9phenyl al kyl which is unsubstituted
or substituted on the phenyl by 1, 2 or 3 Cl-C4al kyl; tetrahydrofurfuryl, a
group of the formula (I1l11f), HBC CH3 N-OCCCH3 (Illf) H2 H2 H3C CH3 or
C2- C4al kyl which is substituted in the 2, 3 or 4 position by -OH,

Cl1- C8al koxy, di(C,-C4alkyl)anino or a g2bup of the formula (le');: RL1 has
one of the definitions given for R16; and the radicals B have independently
of one another one of the definitions given for A, and where fornula (le")

and al | OUH%IBaPRYI |-$3H%CN @goéaf(émd:w@wenﬁakylf@; awr@ny@kyﬁmcﬁ adi cal s B,
R11 and R12 in the individual recurrent uni may dentical or dlfferent

wi t hi n t heubsdififiechen the Rheny! reglicgl WQO@{?&YM”& Qeﬁ@llf or rrul a(2a) R O R - /i
CH3 CHZ CH2 O- NO (2a) R3-~H R4 in which R1, R2, R3 and R4,

i ndependently of each other, are Cl-C8al kyl or Cl1- C5hydr oxyal kyl, or RL and
R2 toget hé\*kyi/vﬁtf@r P@EPEE bEraliaf.drpaRisylanmethyt, eih SORYBORRWYICS - Cl2cycl oal kyl
or R3 and R4 together with the carbon atomthey are attached to are

C5- Cl2cycl oal kyl . Specific exanples for hydrogenated products of present

i nvent i on Gynlohsdés predertiply icgelpireyyl- conpounds: - 29-

1- propoxy- 2, 2, 6, 6-tetranet hyl - 4- pi peri done, 1

- propoxy- 2, 2, 6, 6-tetranet hyl - 4- pi peri dol ,

bi s( 1- pr opdsyient,i2fo esarmple redimizney propylenedrimdiiyleng teframethiylener pervarngthyléhe,hy d

r OXybenZyI2),2-dimethyl’(rimethylene or hexamethylene.

Alkenyl is preferably allyl.
Phenylalkyl is preferably benzyl.
Acyl is preferably acetyl.

Especially preferred is a compound of the formula llib

[ N ] N
A— ~ N R t N - A
1~ 2 o
Na_ _N ‘ Na_ _N
Y R 11 H C CH \(
B 3 3 B
1o N Non, (Ilib)
T
1
T
CH, n

in which
the radicals A are independently of one another -OR3, -N(R14)(R1s) or a group of the

formula (l1id);



but yl mal onat e, bi s(1-propoxy-2, 2,6, 6-tetranet hyl -4-pi peri dyl)sebacate,
bi s(1- propoxy-2, 2, 6, 6-tetranet hyl - 4-pi peri dyl)succinate,

N, N - bi s(I| - propoxy-2, 2, 6, 6-tetranet hyl -4-pi peridyl) hexane-1, 6-di an ne,
N-butyl -1 -propoxy-2, 2,6, 6-tetranethyl -4-pi peridinam ne, 5-(1

- propoxy-2, 2, 6, 6-t etranet hyl - 4- pi peri dyl9g 2- cycl o- undecyl oxazol e,

1, 6- hexanediyl -N, N -bis(l

- propoxy- 2, 2, 6, 6-tetramet hyl - 4- pi peri dyl - f or mam de) ,

1, 5- di oxaspi ro(5, 5) undecane- 3, 3-di carboxylic acid

bi s( 1- pr opoxy- 2, 26%6,%%&t r anet hyl - 4- piperidyl) ester,
1,5,8,12-tetrakis(2

" - propoxy-2--%'+6{, 'ﬂqﬁﬂ@aﬁmegaAﬂ*ngeridyI(butyl)ﬂ%Sno)-l',3',5'-
triazin-6-yl)-1,5 8./12-tet rhazaflodecand, (

1,3,5-tris(N-cycloh | - N- (1-"propoxy-2, 2, 6, 6-tetranet hyl pi perazi ne-3-one-4-y
| yam no)-s- triazHge, Ciipear or cyclic condensates of

N, N - bi s(I-propoxy-2, 2,6, 6-tetranethyl-4- piperidyl)hexanethyl enedi am ne and
4-tert-ocKy$ L X@ Rg: di chl or o- 1, 3,5-tri azine,

tris(1-pr ﬁ%%)ﬁyé’ro&erﬁ =6 SARATEL O hiknyP E YNyl fihRSS REBLRLE or

tetrakis-(

- pr OpOXy:- subgstimites byet r2aerel Gy Caalkybi %e@spdmwal&ylzvfmhms yasshdituted erasubstigied ot e,
- (1, 2t W ( i none),

4 benzoyl %Jp\%ﬁg? Xy )20@350 %@B{XF% yl pi Sg'rl rfo%é%ﬂﬁé}éf%@%@?(lgﬁy_

- pr opoxy- 2 2,656 trarret hyI pi peri di ne

3-n-octyl-8-p oxy-7,7,9, 9-tetranet hyl - 1,3,8-triazaspiro[4.5]decan-2,4-dion

e, linear CyN|“I'@—@Oﬁ'C@TTS‘at@$ of (1nf)

N, N - bi s- (1- pregoxy- 212, 66-t et ramet hyl - 4- pi peri - dyl ) hexanet hyl enedi ami ne

and 4- nor pholy o -Gh, 6- d| chI oro-1,3,5-triazine, the condensate of

2-chl or o- 4, 6- Bi s(4 n- but yl am no- | - propoxy- 2, 2, 6, 6-t et ranmet hyl pi peri dyl) -

1,3,5-tri azCﬁ&dk)tﬂwhn,cB-aéndn(thu@aﬁ mcﬂm@@dnahpm)oeltbya—w C1-Csalkoxy,

oL Lt el BT e
- pr opoxy- B,Qn& ﬁmt&theaﬂ&hhyhs diven foeiH,gnyipyrrol i di n-2, 5-di one, a mi xture of

e e TR oo BRORE B s S L TR A8 71O e

where formula (le’) and all other symbols are as defined above for formula la.

The radicals B, Ryy and Ry in the individual recurrent units may be identical or different

within the meanings given.

(i") A compound of the formula (2a)

R, o
R, M
CH,CH,CHO0—N 0O (2a)
RS
R4

in which

R;, Rz, Rz and Ry, independently of each other, are C4-Cgalkyl or C4-Cshydroxyalkyl, or R,
and R, together with the carbon atom they are attached to are Cs-Ci.cycloalkyl, or Rz and R,
together with the carbon atom they are attached to are Cs-CmcycloaIkyI:

Specific examples for hydrogenated products of present invention include the following

compounds:



pi peri dyl ) hexanet hyl enedi am ne and

4- cycl ohexyl am no- 2, 6-di chl oro-1, 3,5-triazine, a condensation product of
1, 2- bi s( 3-am nopropyl am no) et hane and 2,4, 6-trichloro-1,3,5- triazine as
wel | as 4-butyl am no-1 -propoxy-2, 2,6, 6-tetramnet hyl pi peridi ne; -30-

N- ( 1- propoxy-2, 2, 6, 6-t et r amet hyl - 4- pi per 8yl ) - n- dodecyl succi ni m d,
2-undecyl - 8- propoxy-7,7,9,9-tetranmet hyl -1

- oxa- 3, 8-di aza- 4- oxo-spi ro[ 4, 5] decane, a reaction product of
8-propoxy1qﬂgmgwgzggﬁ;@ﬁghgyw}2¢ﬁ%@5g“gdecyI-1 - oxa- 3, 8-di aza- 4- oxospiro

[ 4, 5] decane and (;,‘é)l chl orohydrin,

N, N - bi s- floRRPPXYNE.RiB.Eolelamelybheiperidol? 6, 6-t et r anet hyl - 4- pi peri dyl ) hexanet hy
| enedi am m@y(1-propoxy-2,2,6,6-tetramethyl-4-piperidyl)-(3' 5"-di-tert. butyl-4’hydroxybenzyl

pol y[ net hyl -(prpor?ylx)-/ 32 oxy-4-( 1e- p¥ opr())'g)<(§/r1 ,)é, 6, 6-I teet rua¥ret hyyquXX- %?Zggri dyl)]sil ox
ane, read®uPyRalprauct of mal ei ¢ acid anhydride-a-ol efin-copol ymer with 1

PR Bty fcdd S aP ey RPSRURANE, or Lns fommound RO 222
N ~N~ Cg tys( 1propoxy-2@6 6-tefranatbyioriperidybsuacinatd, or nul ae 1, |11 | and V,

especi al | I ].a 48 | 1 ) Y, Viag or stabilizing
organic na ’lléjrl:)'g(ﬂaﬂgg%#ﬁ/s%)’z’??;teggwg%lngjég%ném E%?ﬂgﬁgﬁp%qgaégen and/or  heat,
especi al | \N-batyl-speaipoky-2i2rf6-4strantadioyl-<-mpeyaimamipal ymer s or conpositions

o T e K B0k el e b Uil v, Sioslrate
whi ch can 1b83hs>taa1|e§ji|yl -szlgsl’-ﬁ)isﬂtmmsow,6;6etetramefngl-414)ipierigyl-fdrma!ﬁnid@')ner s of
ronoo! < s g el ehl RinabB SORTRO BRSSP BB 2R KPR .
as pol ynemgpenitlyl) estet,ool ef i ns, for instance of cyclopentene or norbornene,
Dot e o BB o042 BTGBl SRR P 5.
triazin-6’-yl)-1,5,8,12-tetraazadodecane,
1,3,5-tris(N-cyclohexyl-N-(1-propoxy-2,2,6,6-tetramethylpiperazine-3-one-4-yl)amino)-s-
triazine,
linear or cyclic condensates of N,N’-bis(1-propoxy-2,2,6,6-tetramethyl-4-
piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-dichloro-1,3,5-triazine,
tris(1-propoxy-2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate,
tetrakis-(1-propoxy-2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-butane-tetracarboxylate,
1,1’-(1,2-ethanediyl)-bis-(4-propoxy-3,3,5,5-tetramethylpiperazinone),
4-benzoyl-1-propoxy-2,2,6,6-tetramethylpiperidine,
4-stearyloxy-1-propoxy-2,2,6,6-tetramethylpiperidine,
3-n-octyl-8-propoxy-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decan-2,4-dione,
linear or cyclic condensates of N,N’-bis-(1-propoxy-2,2,6,6-tetramethyl-4-piperi-
dyl)hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine,
the condensate of 2-chloro-4,6-bis(4-n-butylamino-1-propoxy-2,2,6,6-tetramethylpiperidyl)-
1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane,
8-propoxy-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione,
3-dodecyl-1-(1-propoxy-2,2,6,6-tetramethyl-4-piperidyl) pyrrolidin-2,5-dione,
a mixture of 4-hexadecyloxy- and 4-stearyloxy-1-propoxy-2,2,6,6-tetramethylpiperidine,
a condensation product of N,N'-bis(1-propoxy-2,2,6,6-tetramethyl-4-
piperidyl)hexamethylenediamine and 4-cyclohexylamino-2,6-dichloro-1,3,5-triazine,
a condensation product of 1,2-bis(3-aminopropylamino)ethane and 2,4,6-trichloro-1,3,5-

triazine as well as 4-butylamino-1-propoxy-2,2,6,6-tetramethylpiperidine;



cul ar wei ght pol yet hyl ene (HDPE-HMA, high density and ul trahi gh nol ecul ar
wei ght pol y- ethyl ene (HDPE- UHMA, nedi um density pol yethyl ene (MOPE), | ow
density pol yethylene (LDPE), linear |ow density polyethyl ene (LLDPE),
(VLDPE) and (ULDPE). Polyolefins, i.e. the polymers of nonool efins
exenplified in the precedi ng paragr a|o'h'3,O prefe- rably pol yet hyl ene and

pol ypropyl ene, can be prepared by different, and especially by the

foll owi ng, nmethods: -31- a) radical polynerisation (normally under high

pr essur B-(ipopaixy-2| £6,8ttettarhethyler-piperidy))-n-ddjecgBtediniinid; pol yneri sati on using a

catal yst that pornal | t.al ns e or re than one | of groups | Vb,
Vb, Wl o hoy BBk, AR B Re Rl e TRl B Sl Rro e one. o
m)L e t haresetien bliogadlitﬁbf lstpfpb%u,y,lgmbdﬁn/aethbai-bgm@nﬁabmwaﬁ:s,e&,iazﬁszt-e rs,
ethers, anmines, a s,, alkenyl s and/or aryls that may be either ir- or
a- coor d?%?éplé%lﬁ’éﬂﬂ%%aé% ar‘r’ogte&f"hg’é%lda%s may be in the free formor fixed on
substrag ,&&bié—ﬁéﬁhﬂ&i,Nybiférl_-pr@ﬁéiy@ﬂ,@%-t@&ﬁﬁ@ﬁiy“@pﬁiéhle)'I"!éﬁambihwéﬁb@i%idel, )
chloride, alum na or_silicon oxide. These catalysts nmay be sol uble or

i nsol ubP@YMetMErapst3 Ky 3 APIoRO R & Frictiareetbrriabipaidylsiexenge used by
thems el ggridrbrbt BP mIBRS é&@%hrﬁﬂg@é-aﬁé{éﬁngépoﬂﬁﬁér‘o@ﬁwoir-éroﬁw-?,é,dﬂé—ed,

typically nmetal alkyls, neta ydrides, netal” al kyl halides, nmetal alkyl

oxi des tetramethgl-4-aalihopimecdmesor thaicdmpetrad s bei ng el ements of groups la, Ila
and/or Illa of the Periodic Table. The activators may be nodified
conveniently with further ester, ether, am ne or stHyHether groups. These
catal yst systens are usually termed Phillips, Standgrd Od-aHaHgg, Ziegler

(-Natta), TNZ (DuPont), mnetall ocene or single sit lgatal 4 (SSC). 2.

M xtures of the polyners nentioned under 1), for gﬁvfpl eg[;‘n}tures of

pol ypr ogyl ene with ol yi sobutml ene, pol ygr opyl ene~yi t h petyet hyl ene (for
exanpl eRPE-HEIRE;-NERY (QbREYN EHdCHs-RiHR ewitioR = f1(‘)qeggn‘tl\t(lu of ,pol yet hyl ene
(for exanple LDPE/HDPE). 3. Copolymers of nonool«€finsyapd di dr'%fi ns with
each other or with other vinyl nonomers, for exanple gt yl ene/ propyl ene
copolyners, linear |ow density polyethylene (LLDPE) an m xtures thereof
with | ow density polyethylene (LDPE), propylene/but-I-ene copolyners,
propyl ene/ i sobut yl ene copol yners, ethyl ene/but-1|-ene copol yners,

et hyl ene/ hexene copo-
Compounds of the formulae |, Ill and V, especially llla and lllb can be employed with

advantage for stabilizing organic material against the damaging effect of light, oxygen and/or
heat, especially for stabilizing synthetic organic polymers or compositions containing them.
They are notable for high thermal stability, substrate compatibility and good persistence in
the substrate.

Examples of polymers which can be stabilized in this way are the following:

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

Polyolefins, i.e. the polymers of monoolefins exemplified in the preceding paragraph, prefe-
rably polyethylene and polypropylene, can be prepared by different, and especially by the

following, methods:



| ymers, ethyl ene/ met hyl pent ene copol yners, ethyl ene/ heptene copol yners,

et hyl ene/ octene copol yners, propyl ene/butadi ene copol yners,

i sobutyl ene/i soprene copol yners, ethy- |ene/al kyl acrylate copol yners,

et hyl ene/ al kyl nethacryl ate copol yners, ethyl ene/vinyl ace- tate copol yners
and their copolyners wi th carbon nonoxi d81er ethylene/acrylic acid copo-
lymers and their salts (iononers) as well as terpolyners of ethylene with
propyl ene and a diene such as hexadi ene, dicycl opent adi ene or et hyl

i dene- nor bornene; and m xtures of such copolynmers with one another and with
pol yners nentioned in 1) above, for exanple

pol ypropyl ere/ etragica melypresiggticar(sowrsiiy lupderhigh pepsure ahd lat alevated j¢mperetusd)e
copolynmers -32- (EVA), LDPE ethyl ene-acrylic acid copolyners (EAA),

LLDPE/ EVA, LLDPE/ EAA and alter- nating or random pol yal kyl ene/ car bon

nonoxi de co;hxbl yrmtatytiarmlymerisahicﬁsusmgaa eathlysii that ratrinelty cqméilysmmesor fhore tbamopé e

I id h t ed
o 11 cat i ons. t MEEOH SRV N bEVIBH e Gt fale. fesd Ml JYIG 9508
starch. 5. Pol ysmyercarrmoregbhty(operIrgarhryItmuyallgrte()despbdalﬂea ateotitates yesters) ethérs,
Copol f st - I derjvati :
For exanpl e st YU BUYisalRRYE ahybe B r) Makibers e! s o) reneiiags. Thess °
met hacryl at e, struétslneérhynteg& m@/ Bé KMI the &FdeY kG¥he or 3&&6 ed?ﬁ@@bgtﬁa@ésen% eélIwI)n

nmet hacryl ate, styrene/ naleic anh i de, styrene/ acryloni- tril

acryl ate; mi xt urdtvaied magResinp Oflgﬁrtéﬁ@tﬂlﬁl I8 chiendes akindRp BT ?'H@“som Té‘ﬁé‘@ her
pol ymer, for ex%‘%‘i} t@m%?lMIMBI?%?1ns%|u@|eelﬂg(P92)Eers IOﬂaHledIU][n The catalysts

et hyl ene/ propyl ene/di ene ter and copolynmers o yrene  such
as styrene/ but adaaem@/@eyirtyrtbemsalw%ném polymprigaiieon ot yurthes activators may be used,

SC'; yrene/ et hyl enw@%'n?a&n/ atbyt sf Wal?@ﬂﬁcﬁéér R %Ik aGFEISé %&Pb’é@l‘%&idé& b fridfal
aft copol yners’ o tyrene rene, exXanpl e styrene on
pol ybut adi ene, akylaxanes, csmqoroetplmbem elnmestwof@mnsrla lla and/or llla of the Periodic

pol ybut adi ene- agy, %I&%E%@{@aﬁ%ﬁﬁ@ H@@Flflﬁ&%‘bﬁ\% @ﬂl? WIf?ICT[JM“Ié)IIBStté laﬁleﬁoa{mme

met hacrylonitril yrene, acryfonitrile and
acryl ate on pol yinwilydchtMTegromerdaaee aatdlyerm;)ésie{msaatwmuaﬂye teymep AP hyilbips, e&jaremed

St yrone and el Qe 2o GG TR IS e neTBlcRef U, S ke

met hacryl at es or(SBGbybut ad| ene; styrene and acry- lonitri I e on
et hyl ene/ propyl ene/ di ene terpol yners; styrene and acrylonitrile on polyal kyl
acry-

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

polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethy-
lene/alkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl ace-
tate copolymers and their copolymers with carbon monoxide or ethylene/acrylic acid copo-
lymers and their salts (ionomers) as well as terpolymers of ethylene with propylene and a
diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of such
copolymers with one another and with polymers mentioned in 1) above, for example

polypropylene/ethylene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers



| ates or pol yal kyl nethacryl ates, styrene and acrylonitrile on

acryl at e/ but adi ene copol yners, as well as m xtures thereof wth the
copolynmers listed under 6), for exanple the copolymer mxtures known as
ABS, MBS, ASA or AES polyners. 8. Fblqgﬁn cont ai ni ng polynmers such as

pol ychl oroprene, chlorinated rubbers |l ori nated and brom nated copol yner
of isobutyl ene-isoprene (hal obutyl rubber), chlorinated or sulfo-

chl ori nat ed pol yet hyl ene, copol yners of ethylene and chl orinated et hyl ene,

epi chl o@EMthDHE/dtfwim\e mnyiicmqhbbgprﬂyrserse(ﬁpéai HlDR/E/EMAyrIrEDEEtﬁAA and alter-

hal ogen- ont ai n| for chl

ol v A B eenei PpEky BETETBRS Fronp e caRoMBs R TR B oo e 5s.
as wel |pd$n@@pf@f¢m|sletpb®'aeﬂlfessuch as vinyl chloride/vinylidene chloride,
vinyl chloride/vinyl acetate or vinylidene chloride/vinyl acetate

copolynmers. 9. Polyners derived from (x, (i-unsaturated acids and derivatives
t her eof4, Su%r@éarlﬁlﬁi V@Q‘fsyffod ak88plarcl- mluumm@mwdogéﬁ@ted predditivations thereof

Wit bulb g abd ) By ABNEhe ST AisBnorror & ment i oned. under 9) wi th

each other or with other unsatu- rated rmnorrers for exanple acrylonitrile/
but adi ene_copol yners, acrxl onitrile/alkyl acrylate copolyners,
acryl o@t??'V@Y@PEoWHPKWt wetysenat @obyka-metiMisyiere)i | e/ vi nyl “hal i de copol yners
or acry- lonitrile/ alkyl nethacryl ate/butadi ene terpolyners. 11. Polyners
derived fromunsaturated al cohols and am nes or the acyl derivatives or ace-
tal s t her €opolyfners ebxstyrphe opalrymhylyﬂyr@bomhodilen@d)ryadmwl daloeuv@tsefpr prarypieny|
stearate, polyvinyl benzoate, yvi nyl mal eate, polyvinyl ral,

pol yal I?VFGBWPHW&% @Fyr%q/wlwFrﬂqreqstar@pﬁ/@lkyb@etmlatgs Sf%%?q/bl& ?JP%/%‘EY'S with
0' ef i nsadrphlel %ﬂ@é’né/ﬁhté&heﬁ&@ﬂ@ mé%acwwyp@ﬂyb@ﬁenﬁalaedarﬁga@aé/r@yrén%c@ml ic

et hers such as y | ene col s yet hy- | ene oxide, olypropylene
oxi de oV"%‘Bﬁ@V'yﬁ‘é’V@teo H’é'?‘té'fﬁs m g‘ﬁhbrﬂ@gﬂy@fwm 6t plyrane ?L@O'Mﬂ@ﬁ'?a?@ét%noé &uch as
pol yoxygaimy ?d“reexﬁmiklé Q%@a&?lal@@&i@ﬁ@)bb@ﬁ\%? ohBh %hwyfé?l@hﬁbﬁyler%?d?éﬂéafé‘?pdlx' de

as a conohoner; P yacetal's nmodified with thernoplastic | yur et hanes,
acryl at bmesr angglock Acopplymash & atwase @xick eas éWEP@(hUﬁadﬂ%@/StHﬁﬂe Btyfanedso-of

pol ypheguheRfréne! S§fntldityisHe/BRIEne/RPIHBRY StyRincRRAMWGE/SHBFylene/ styrene.

7. Graft copolymers of styrene or a-methylstyrene, for example styrene on polybutadiene,
styrene on polybutadiene-styrene or polybutadiene-acrylonitrile copolymers; styrene and
acrylonitrile (or methacrylonitrile) on polybutadiene; styrene, acrylonitrile and methyl meth-
acrylate on polybutadiene; styrene and maleic anhydride on polybutadiene; styrene, acrylo-
nitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide on poly-
butadiene; styrene and alkyl acrylates or methacrylates on polybutadiene; styrene and acry-
lonitrile on ethylene/propylene/diene terpolymers; styrene and acrylonitrile on polyalkyl acry-
lates or polyalkyl methacrylates, styrene and acrylonitrile on acrylate/butadiene copolymers,
as well as mixtures thereof with the copolymers listed under 6), for example the copolymer
mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for

example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene fluoride,



15. Pol yuret hanes derived from hydroxyl -term nated pol yethers, polyesters or
pol ybut adi - enes on the one hand and aliphatic or aromatic pol yi socyanates
on the other, as well as precursors thereof. 16. Pol yam des and
copol yam des derived from di am nes and di carboxylic acids and/or from

am nocar boxylic acids or the correspondi-@& - actans, for exanple pol yan de 4,
pol yam de 6, polyam de 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyam de 11,

pol yanm de 12, aromatic polyam des -34- starting from mxylene diam ne and

adi pi ¢ acig wapg?reaba%emﬁe%ﬁeuéﬁQmmyﬁemmfe% B&sH BRbAGe, 3 b dIBR(}jg/\hﬁyl' c

or/and terephthalic acid and wth or w thou a- stoner as ‘nodifier
exanpl e paicptate ar vinyidenerehingdedndmeeiala eapsimarepht hal ami de or pol y-

m phenyl ene i sopht hal am de; and al so bl ock copol yners of the aforenentioned
pol yam des wth polyolefins, olefin copolyners, iononers or chemcally
bonded or r ﬁ’blye@&ﬂalsi\ladnmrs ;0. unsatutatedoadige bhe dsrivativgs thvaredf uohyast polyaene

gl ycol , poI or polytetr t hyl ene | ycol ; as || as .

oo yar dedabs ey RaRald et e hERalsS. Rpscdfaiitest gadipaliedSiont-
condensed tlieei iRpaprD6gifsd Wah bRyMdahieam de systens). 17. Pol yureas,

pol yi m des, poI yam de-i m des, polyetherimds, polyesterimds, polyhydantoins
and pol ybenzi m dazol es. 18. Pol yesters derived from di carboxylic acids and

di ol s and/qy, éémma@r&w&mbh@myisl rﬁeﬁtrand.a uneér@hmtrp@adhe&ﬁm\m bmsﬁ%%ﬁj
for exanpl e polyethyl ene tere@t hal at e, ?/ uty ene terephthal ate, poly

1, 4- di et higtes) rawrng&ﬁ@xa@p ARrHaniel 9me@tr@alkasa0%9|
as bl ock copelKRINenfstifitalkelakIadyiaR &yéiz’r;%mr‘lé/\ﬁ R

al so pol y- esters nodi f pol ycar bonat €s or Pol ycar bonat €s
and pol yes'@@'?f"Qfa?*‘ﬁb'ﬁ'&tf@‘jfylaé@bu‘?é!ey@LﬁfP@M@§fS ol yet her sul fones and pol yet her
ketones. 21. Crosslinked polyners derived from al dehydes on the one hand and

phenol s, ureas and nelam nes on the other hand, such as phenol/fornal dehyde
resi ns, urta/ Pelymarsaéarivae fiom ugswaad@lmommammemrmm dedvdtiNgs opace-

Dryi ng andpo i 130 | | & esthNSoldeRved
from copol ?gs{ﬁgﬁgsoyo seg(thmsat an %ﬁ@&'ﬁ?}é@[ (& Qté’,%&fﬁﬁﬂﬁ stdd étle, Bo% y
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; as

well as their copolymers with olefins mentioned in 1) above.

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethy-

lene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS.

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene

polymers or polyamides.

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

precursors thereof.

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from
aminocarboxylic acids or the corresponding lactams, for example polyamide 4, polyamide 6,
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic polyamides



di carboxylic acids wth pol yhydric al cohols and vinyl conmpounds as
crosslinking agents, and al so hal ogen-containing nodifications thereof of
|l ow flammability. 24. Crosslinkable acrylic resins derived from substituted
acrylates, for exanple epoxy acry- |ates, urethane acrylates or polyester
acrylates. -35- 25. Al kyd resins, poI?éster resins and acrylate resins
crosslinked with nelam ne resins, urea resins, isocyanates, isocyanurates,
pol yi socyanat es or epoxy resins. 26. Crossl i nked epoxy resins derived from
al i phatstatingy dtopal irpixglene, diehiee ocyred i adipic aacidat polyamldesi dyrlepa@apofusrds,

o 3 PRkl fene i, et naBRAlE ainel TR b A MGLE Dol an B8l ¢
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POM t hegitiofdipsiéfins, B’ﬂdfﬁn cs’ﬁamh@@n@ﬁbméisl& dRbRicallPOhaed o1 grafted BEMoNREs: o
PPQ H PS PPO’ PA 6. and YIer s, HDPE, PA/ PP, PA/ PPO, PBT/ P/ ABS or

PBT/ PETBCPOkrptheLs: 16 gzu‘l‘”éf} pP&?@V'@@? Q'SSCO{ rRONPERPYINeC 8RR LRTIROIGEIramEtY ISR a

I'lia asgu&toataslwa%sspéuyam@wbh@do afHidEthdifked Wi EPDM 8F ABS2HRY BolfamRdsi Ng Or
a bul k polyner or article fornmed therefrom especially in thernoplastic

pol ymerc®ngerpedaturiad peasarsiad (UMmabanideAste@Shel | as in coating conpositions.
Ther mopl astic polymers of nobst inportance in present conpositions are

pol yol efines and their copolyners, such as |isted above under itenms 1-3,

t her mopl7adtalyurgas. pelyirides, (UPW@Wdet'ﬁéfﬂ%pPlagttthldﬁoIP@‘YﬁséQﬂmﬁS (PAbydantoins

t her no PR), pol ycarbonate, such as in item 19 above, and
bl endspd{rﬂ?d e@”?ﬁﬁzto{grgn 28 above. O utnost inportance are polyethyl ene
(PE), pol ypr opyl ene (PP), polycar bonate (PC) and pol ycarbonate bl ends such

as PC/ i .
conpost 1 drayeyre sEeydm ARal Rl duck orFidls LI IR CRIGbABOuIG adde 1 ne
mat eri ar the b@rrespcming Aaalones, afnownammﬁ palyatinderie tterepbthidateyr gblybatiylepef r om
0.01 tc}e%pol'{?hah@e p;%l);quudlﬁuethylolcyclohexane terephthalate and polyhydroxybenzoates, as

well as block copolyether esters derived from hydroxyl-terminated polyethers; and also poly-

esters modified with polycarbonates or MBS.

19. Polycarbonates and polyester carbonates.

20. Polysuifones, polyether sulfones and polyether ketones.

21. Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and
melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde re-
sins and melamine/formaldehyde resins.

22. Drying and non-drying alkyd resins.

23. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and

also halogen-containing modifications thereof of low flammability.

24. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy acry-

lates, urethane acrylates or polyester acrylates.



fromO0.01 to 2 % (based on the material to be stabilized). Particul ar
preference is given to the use of the novel conpounds in anounts of from
0.05to0 1.5 % especially from0.1 to 0.5 % Were conpounds of present
invention are used as flanme retardants, dosages are usually higher, e.qg.
0.1to 25 %by weight, mainly 0.1 to 1038 by weight of the organic nmateri al
to be stabilized and protected against inflammtion. -36- Incorporation
into the materials can be effected, for exanple, by mxing in or applying
t he conpounds of the formula I, Illa, 1V, V and, if desired, further
additives by the methods which are customary in the art. Were polyners are
i nvol ved, 28sdigiddrips. Pattaster resinsanghagryate;ragios posslinked witinnelaninegesies yiea or
to or durj : Shagd & j ; ' ne di ssol ved or
dispersedrggﬁ%g%%é to’é 89po'@%%3@“&?%%9%¥éﬂﬁ%ﬁ%§?’%b sequent evaporation
of the solvent. In the case of elastoners, these can also be stabilized as

| ati ces. f LR ok [od 1 ; t ; o] ; :
Formul a 1 10a Rra ST ShapeephY shiep i RRIPRA, Eibdifatcl FRRISEICE, e
t he pol ym@thjicidyt ¢anpafnds hegdcrrodespohdiglygidptotoers of bisphenml ifoand kispiranekF. wiitng.
In this c A ! I d it r
else in e%g%%ﬁﬁsgﬁgc\?@) %H%}grgrgiyef;\(%g%rﬁégg :Erqll:ﬁé;feés ygﬁffesé)grr aﬁ]g'%%yn@f s5". wfftﬁbuf he
case of addceéleatorprior to or during the polynerization, the conpounds of
the formula Illa can also act as a regulator of the chain I ength of the
polyners (chain term nator). The conpounds of the fornula Illa can al so be
added i n tare Bnasodf thenasteardntibrdd polgmieas (ponblaarisy foorgxamptd PR/EPDM, Poly-

Chat car o (BREEDY S BB PR AN GRS, PR MR, AR e PR, BARES
be i ncor p(RGIPET, bRVCIGPH,oIPVO/adrgateset POKIhermoptastey PEIRO N POYthelingipistic ORURE. g.
L o eyl EEnBRIBT R0 rtes, BhcleH Yo" YoBofHEl PARBHE HRBe. "

PA/PPO, PBT/PC/ABS or PBT/PET/PC.

Of particular interest is the use of compounds of the formula lila as stabilizers in
synthetic organic polymers, for example a coating or a bulk polymer or article
formed therefrom, especially in thermoplastic polymers and corresponding
compositions as well as in coating compositions. Thermoplastic polymers of most
importance in present compositions are polyolefines and their copolymers, such as
listed above under items 1-3, thermoplastic polyolefin (TPO), thermoplastic
polyurethan (TPU), thermoplastic rubber (TPR), polycarbonate, such as in item 19
above, and blends, such as in item 28 above. Of utmost importance are
polyethylene (PE), polypropylene (PP), polycarbonate (PC) and polycarbonate
blends such as PC/ABS blends, as well as in acid or metal catalyzed coating
compositions.

in general the compounds of present invention are added to the material to be
stabilized in amounts of from 0.1 to 10 %, preferably from 0.01 to 5 %, in particular
from 0.01 to 2 % (based on the material to be stabilized). Particular preference is
given to the use of the novel compounds in amounts of from 0.05 to 1.5 %,
especially from 0.1 to 0.5 %. Where compounds of present invention are used as
flame retardants, dosages are usually higher, e.g. 0.1 to 25 % by weight, mainly
0.1 to 10 % by weight of the organic material to be stabilized and protected against

inflammation.



- by direct introduction into the processing apparatus (e.g. extruders,
internal mxers, etc), - as solution or nelt. Novel polynmer conpositions
can be enployed in various forns and/or processed to give various products,
for exanple as (to give) filnms, fibres, tapes, noulding conpositions,
profiles, or as binders for coating rnﬁﬁaw al s, adhesives or putties. -37- In
addition to the conpounds of the fornula Ilia the novel conpositions may as
addi ti onal conponent C conprise one or nore conventional additives such as,
for exanple, those indicated below 1. Antioxidants 1.1. Al kvl ated
nonophenol s, for exanple 2,6-di-tert-butyl-4-nethyl phenol,

2-tert- WQP’PPE@JOBJF&? Ih%@ﬁyﬁlﬁﬁéﬂéﬁ effectgd Pt @xampley pyymixingdn ﬁ'yl phenol ,

2, 6-di , 6 butyl ph I,
S ool e 4 sty 2241 Pt
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2, 4- di neyringl the siiapingrepdigtiam deby applyng fiteedigso)ved 04 digipersed compound

rret hyl ' - |. S 1 -
o ndihe PR RN EANGG dhipsagueR0BHoration of he solvent.In the g eof . 1. 2.
Al kyl t hoforiastémershtesé san élso bestanized as latices. A further possibility for

2,4-dio i.omet hyl - 6- l.

£yt hi olieRbiART Hidmesibibbr RY Ko rBRERR o iR oedigMonenol
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hydrOQU|none
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(3-toco t]erol Nz .tocopherol, 6-tocopherol and m xtures thereof (Vitamn E).
Bo ymers’(chain ferminator).

The compounds of the formula llla can also be added in the form of a masterbatch
containing said compound in a concentration, for example, of from 2.5 to 25 % by
weight to the polymers that are to be stabilized.

The compounds of the formula Itla can judiciously be incorporated by the following
methods:
- as emulsion or dispersion (e.g. to latices or emulsion polymers),
- as adry mixture during the mixing in of additional components
or polymer mixtures,
- by direct introduction into the processing apparatus (e.g. extruders, internal
mixers, etc),

- as solution or melt.

Novel polymer compositions can be employed in various forms and/or processed
to give various products, for example as (to give) films, fibres, tapes, moulding

compositions, profiles, or as binders for coating materials, adhesives or putties.



1.5. Hydroxyl ated thiodi phenyl ethers, for exanple
2,2"-thiobis(6-tert-butyl-4-nethyl phenol), 2,2'-thiobis(4-octyl phenol),
4,4" -t hiobis(6-tert-butyl-3-nethyl phenol), 4,4 -thiobis(6-tert-butyl-2-
met hyl phenol ), 4, 4'-thiobis-(3,6-di-sec-anyl phenol),

4, 4' - bi s(2, 6-di net hyl - 4- hydr oxyphe- nyl y@7sul fide. -38- 1.6.
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bi s[ 4 (1, Iou8y-3-Hyeroxyamisee hys, Bai-yard ptgryh]draxyhbiy ( Stdarate: ttsis4(3, bal-tert-tlityivid
roxybenzyl) el QAL & o dipate.
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1.4. Tocopherols, for example a-tocopherol, B-tocopherol, y-tocopherol, §-tocopherol and

mixtures thereof (Vitamin E).

1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyl-2-
methylphenol),  4,4’-thiobis-(3,6-di-sec-amylphenol),  4,4’-bis(2,6-dimethyl-4-hydroxyphe-

nyl)disulfide.



1.9. Aromatic hvdroxybenzvl conmpounds, for exanple
1,3,5-tris-(3,5-di-tert-butyl-4-hydroxy- benzyl)-2,4,6-trinmethyl benzene,
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame- thyl benzene,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl) phenol. 1.10. Triazine
Conpounds, for exanpl e 2, 4-bi s(octyl mefcapt 0) - 6- (3, 5-di -tert-butyl -4-hy-
droxyanilino)-1,3,5-triazine,

2-octyl nmercapt o-4, 6-bi s(3,5-di-tert-butyl -4-hydroxyanilino)-1,3,5- triazine,
2-octyl mer mt.aen%b&phem@ for dkarh@étz Qu’ﬁMhylénd?blﬂBQ%:Y—lbh@rD@Wéthﬂlpl%r@i t piaazi ne,
2,4,6 -39- trlséS 5-di-tert-buty i dr oxyphenoxy)-1,2, 3-tria

1,3, 5- tme§1y 9316'3 tﬁtef‘é-‘r%tw‘dcﬂtwlphﬁﬁﬁﬂ)d etipdenapis(4- W&ﬁdﬁaﬁ@hylcwlohexvl

1803, é”%f° g e

1,3,5-t thylp(wen(ﬂ} d| 2 L'enethplengbis(4;6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-butyl-

VT oy BheR o AN A B ALSG) 2 et enetists gty

Benzyl pAgspRgAASISsholl§ 0B, 22 RIRleRebis(6-(co-dimethylbenzyl)-4-nonylphenol],  4,4-methy-
di met hyIE‘)q)S g’lﬁéterot] but yl - Emhygr'gxy(ge%zyﬂep VOSGF;‘Z%_ nongp enol], -methy

di et hyl leEeEs@L&dldeﬁ-bbtyﬂghendl) My éirrostirylemasbyd (FHers-phtyhatesthylphenol), 1,1-bis(5-tert-

di oct ad I d t
i oot addayr Py Hidniticnodasie o QRERRKkBIRT ABRARR Ervronpran st ¢y
sal t of metrylpmenaetihil,8-trést5-¢art- bdtyl& Bydioxyt %metrb/llmelnymbmm okymi-yérpbmslphoni c

oy ar ol iptBa A THATRBRASS cBed o BARIBYERE. RIRNRRY. QYR blt S Bbis(a-ton

r oxy phebytyl)y£-ayb@rpirenyJbutyrate St bis8-teft-butyl-4-hydroxy-5- methyl phenyl)dicyclopentadi-

a1 Coor €06 a2 eRtoH AN B o R B S - eParBEiol

1, 6- hexanexdsqés d&neahylrzonw?@dpnén )butayé.ene glafeoils %ar@naﬂmadwkoxypﬁ@pentyl

EPRAGORIN LA AR PRI CR S ﬂyﬁ V¥ e TanMRREnig-Rdofpai meresp BhiaRe.

dr oxyet s, &mm(eaen%utyhuawamWnﬁéthyl§hédv| p@:ﬂaﬁ@decanol
trimet hyl hexanedi ol, trinmethylol- propane,
4- hydr oxynet hyl -1 - phospha 2,6, 7-trioxabicyclo[2.2.2]octane. 1.14. Esters of

6- (5-teqtr lput Nl afd @Qé@WC&nﬁ@JH@M' IR RRIMbRY 95'3981-t‘étra%rﬁibmyt-1ﬂ 4NBiRPdroRydi-pol y-
hydri c al cohol s, e.g t hanol , et hanol, n-octanol oct anol

oct adecherayl ethe. y' ‘hhmroxvﬁ 5 dﬁaﬁaw%wlmere@m@%egﬂmv' -4-hydroxy-
1, 2-pr oe%ttﬁ%rpbut FB@ﬁﬂ@rﬂébéb Bhyak, ¥rBLrSUdﬁfeWBL@)ﬂﬂl Wd{&@benzﬁbﬁm@vl Re-

gI ycol, trieth ene pent aer itol, tris(hydroxyet

i socyaniarseuy- NFOXM @HWFHRWH?{W%Q@W@QW% tkh'%(ﬁ@d@é%\'ﬁréptyh -hydroxy-
3-thi apS@ﬁz@ﬁ&ﬂﬁd&?ksoo&M TV DEANER Roxybenzyimercaptoacetate.
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1.8. Hydroxybenzylated malonates, for example dioctadecyl-2,2-bis-(3,5-di-tert-butyl-2-hy-

droxybenzyl)-malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malonate, di-
dodecylmercaptoethyl-2,2-bis-(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis[4-(1,1,3,3-te-
tramethylbutyl)phenyl]-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate.

1.9. Aromatic_hydroxybenzyl compounds, for example 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxy-
benzyl)-2,4,6-trimethylbenzene,  1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame-
thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

1.10. Triazine _Compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hy-

droxyanilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-
triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-



trimet hyl ol propane,

4- hydr oxynet hyl - | - phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 1. 15. Esters of
13- (3, 5-di cycl ohexyl - 4- hydr oxyphenvl ) propi onic acid with nono- or pol yhydric
al cohols, e.g. with nmethanol, ethanol, octanol, octadecanol, 1, 6-hexanediol,
1, 9-nonanedi ol, ethylene glycol, 1,2-prgpanediol, neopentyl glycol,

t hi odi et hyl ene gl ycol, diethylene glycol, triethylene glycol,

pent aeryt hritol, tris(hydroxyethyl)isocyanurate, N, N -bis(hydroxyethyl)ox-
?m ?rgt hyl g{]%r@gn%ﬁgr?gﬁtlyw ?ﬁy&%k%%%%ﬂqcfgq lelzmterI an @Ytlng1 ‘@(g%egerpt!)utyl 4-hydroxy-

dr oxynet hydeniyljistegpiaa@, 6,3/5-tris4o b dyled-lofd2o/- Zpaitethgibenzifisotyatirates?,éjes  of

2o B SRR SR o S50, 0SBl

1, 9- nonanédrdmixypheﬂytpycbmmwl)gtiqxahﬂrdro—]l 25 piazpren ed)308-tris(EBopptighexyl-yd@troxyben-
th| odi et hy| ﬁ )%I %ﬁ ol , di et hyl ene glycol, triethylene glycol,

pent aer yt YV E8FYan Faies( hydr oxyet hyl )i socyanurate, N, N -bis(hydroxyethyl)ox-.
am de, 3-thiaundecanol, 3-thi apent adecanol , trinethyl hexanedi ol ,

tri met hyl ol pr opane, . 4- dro
- phosphg 2—-@%&@2&%&%@‘—6 f'iéf’fi éﬁ'éethﬂ 2157 di-taiybd-4dfydroxybenzyiphospho-

E— (N 3, g di -riafd, tdlbt:uwlys 54 fe%mwwﬂw&iyb@ﬁmm@pﬁom CH|6ct§decyI3 5-di-tert-butyl-4-hy-
| S | -

(3, 5- r but hydr o hexanet hyl enedi am
N, N' - bi s(éjf%"y P”%VEQ'TOSB'ER% e’4 h?e?ta9¥spéﬁ%%§)ﬁ Jw%ﬁwthﬂp WMQEIPWI?@
N, N' - bi s( 3n&caltiubedait-dp tHeymorodiy estey B Bi-Rrofit Wh?mok}bb@hﬁsﬂprdﬁphomc acid.
N, N -bi s[2-(3-[3,5-di-tert-butyl -4-hydroxyphenyl ] propi onyI oxy) et hyl ] oxam de

( Naugar d(r)XL-1 supplied by Uniroyal). 1.18. Ascorbic acid (vitamn C)
1.19. Am nifp, aﬁ&y‘lé??ﬁhé'@d’étn%ls 6 eRrAI® | £ rdkylirariffeP 1Mo sRARMMIdRNBEyARL N,

N, N - di - sec- - henyl enedi am ne,

N, N - bi s( ¥34- Qiﬁ?%‘pht‘}’lg Wﬂf??‘))mﬁﬂﬂk@ﬁgﬁréﬁédl anine, N, N -bis(1-

et hyl - 3- net hyl pentyl ) - p- phenyl enedi anm ne,

N, N - bi s(1-net hyI heetyl ) - p- phenyl enedl am ne,
1. : y

pcigh Ivéity nenedorapdlyteydric

bi s(2-naph- th e
NN SCRRBL (LT RS ROEA. FBLRo cqno pratagne fsanes. 15
m-(}i)hen%/lh rﬁr}wahanoﬂl em@ténarglymel 1,2- Eropa?edlol neopentyl egcoI thlodlethylene glycol, diethy-
nme e en e
N (5 ot L e ) ARSI B RISl ERa A es o NoBNS! Bocaonae M s
N, N - di rretdw*yetﬂyx bkardmjeseqmaumdcapolphaemwpen@de@emonet,rmwtrmmuh@dmner,smethylol-
N-al | yl di ph | am ne, Og’[aenyl -1 - napht hyl am ne,

N-(4-tert RSEI?%)/'l ;W&&gwx’@eﬁaﬁ 95? ﬁlz’n% KKyclo[2.2.2

1.14. Esters of f-(5-tert-butyl-4-hydroxy-3-methyiphenyl)propionic_acid with mono- or poly-
hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexane-
diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N’-
bis(hydroxyethyl)oxamide,  3-thiaundecanol,  3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.15. Esters of $-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N’-bis(hydroxyethyi)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-

droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.



nyl - 2- napht hyl am ne, octyl ated di phenyl am ne, for exanple
p,p'-di-tert-octyidi phenyl am ne, 4- n-butyl am nophenol,
4- but yryl am nophenol , 4-nonanoyl am nophenol, 4-dodecanoyl am no- phenol,
4- oct adecanoyl am nophenol , bi s(4- et hoxyphenyl ) am ne,
2,6-di-tert-butyl -4-dinme- thylam nonetTryl phenol ,
2, 4" -di am nodi phenyl net hane, 4, 4'-di am nodi phenyl net hane,
N, N, N, N -tetranet hyl -4, 4' -di am nodi phenyl net hane,
1, 2- bIS[(2 nethylphenyl)anlno]ethane 1, 2- bis(phenylanino) pr opane,
d bj.s[ 4- (1
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tert- bumgls,/ égr twnthoﬁ'teyﬂaﬂiophaharhtﬂ,ﬁbﬁteﬁol a;cmdébarroe cDIG manednalndl @hahdnedmt,ed

nonyl di nes,. . a mxtyre of | at ed

oducy| SRR FvSAl red Propafirdlo PEoRsT o, aipcl e SR pletjylepe.abol,
pyl /i Somewlede p@%wl pama@@thn@ol nlrl@(h&fd%)@fatwmﬁgcyaaﬂﬁétéil RINcigthyRIdoxyethyl)ox-
tert-butyl di hen m nes, - 4H 1, 4- benzot hi azi ne,
phenot h‘?’é%’?nath'é 'r\‘i%??(]? 3dh'a%W6de‘ér'?8| di'raﬁthv'ﬂa9¥aateéa>' tr'methV'O'Pmpane 4-hy-

t ert - bugmkyrh&hy- ﬂﬁﬁdﬂpﬁﬂ@f@ﬂﬂi&ébl@?@o[z@ Jbethhg.e of nmono- and di al kyl ated
tert-octyl-phe- nothiazines, N-allylphenothiazin,

N,N, N, N -tetraphenyl -1, 4- d| am nobut - 2- ene, N, N-_bl s-
RonW i@8tidCe.g. N,N-bis(3,5-di-tert-

ylprp -yl)-
2,2,6, 6butyelt4r-hymb)mohpmppmpmnyl)rmxamethy@nédlﬁnﬁid, eNrI\artm B)'El-qqumbum $rhydroky- 2. WV

absorbers a |. i er Vi zot i azol es, for
excanpl P2y BroR e el Pen e s 4 FRAgar BIordmBRERnboRBR

2- §3 5hydﬂaz-tx)dearl\t Nbbibw 823,5@-?’rbumpllhﬁgalgwr))ithémtlrplroﬁ@iybxy ethylJoxamide

2-(5" -t u ro e- ny enzotriazol e

2-(2'- h&&WS E L1€Ypﬁmﬁf§ﬁ¥§FW§ﬁethylbutyl)phenyl)benzotrlazole

2-(3,5 -di- tert butyI 2' - hydr oxyphenyl ) - 5-chl or o- benzotri azol e,

2-(3 -tert butyl -2' - hydroxy-5' - net hyl phe- nyl)-5-chl oro-benzotri azol e,

2- (3' - shd8pAgoprbicacid évitanpu )| - 2' - hydr oxyphenyl ) benzotri azol e, 2-(2'-

hydr oxy- 4' -octyloxyphenyl)benzotriazole,

2-(3,5 -di-tert-anyl-2'-hydroxyphenyl )benzot riazol e,
2- (3", 51.18; Am@ma Mﬁmﬁytomeammp)e DN kq;ﬂﬂooxthmer)sb@rmtﬁmmaz dINe-di-sec-

2-(3' -t '

2 oI i - metypeny - anerylenspine,  NABi(-
2- (3 -tahyl-Samejl"lyluﬁentyﬂ Zp-plenylenediamine, N,N’-bis(1 methylheptyl)-p-phenylene_diamine,
ot Pyl e N 0O PBINERYBNddiarin YR RIS bha i HE AR 8 AP LI EREbE
dr oxy - 5thyl)-p-prenhlergdiamimen \N-isopre byl ptigahg hyl-pepelylenedibmime tN-{ 153-dinesthylbutyl)-

2 (3 L@t% el%y C%PB% %‘ %f?ﬁﬁ{%hé\'nﬂu’j‘%”e‘}ﬁ'?‘é?ty?' L-ghenyl-p-phenylenediamine, N-cyclo-

2 (3 -tlaaes)iyklslupl}dnylzp-phgmemq:arﬁrne(24€(p4:t(y1Uenqsulfamoyl)diphenylamine, N,N’-dimethyl-
carbony“

2203 1t P B PERe bSAN R R phsryarineo ey gmine. #isopropoxy-

diphenylamine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phe-

nyl-2-naphthylamine, octylated diphenylamine, for example p,p’-di-tert-octyldiphenylamine, 4-
n-butylaminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylamino-
phenol, 4-octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dime-
thylaminomethylphenol, 2,4'-diaminodiphenylmethane, 4,4’-diaminodiphenylmethane,
N,N,N’,N’-tetramethyl-4,4’-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane,
1,2-bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1',3"-dimethylbutyl)phenyl]lamine, tert-
octylated N-phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-
octyldiphenylamines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of

mono- and dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopro-



hydr oxyphenyl ) benzotri azol e,

2- (3" -dodecyl - 2' - hydroxy-5' - net hyl phenyl ) benzotri azole, 2-(3'-
tert-butyl-2'-hydroxy-5"-(2-isooctyl oxycarbonyl et hyl ) phenyl benzotri azol e,

2, 2" -nmet hyl ene- bi s-
[4-(1,1,3,3-tetranmet hyl butyl)-6-benzotri-ddol e- 2-yl phenol ]; the
transesterification product of 2-
[3'-tert-butyl-5"-(2-methoxycarbonyl et hyl)-2'-hydroxyphenyl]-2H benzotri azol

e wi th polyethy exyﬁoﬁ’ﬂ?englla %O%éxt%r% GHAGHR- éﬁl‘fﬁgﬁ@d"\q%ﬂrlﬁt)ﬁﬁuphenylammes

'-tert-but dr oxy- B enzotriazol -2-y
2 [2' - hydr&;ésﬂmdm(-%/ 2 Olyn@iwle%lrﬂrylflﬂeemzpth)azm& ehenotiazine.ca mixtwtengl mangd ynd dial-

phenyl ] be )
512" - hy drl @%é%%ﬁ{l/t%rt gety g{w?goégltaﬁmfz%ue% rr]l)sturg of mono- und c{'%lw %ted fert- octyl phe
phenyl ] bermﬂmazlaea)l eN- aﬂyl@hermimdnoxmmtblpmohwl 1f43dlammtvpt %enhe N,N-bis-
4- hydr oxy I I V|, 0xY,
42 R R e R Ao Tnea e, “GERECE e Slimett BRI
Esters of ssbbwtelzlﬁﬁcﬁ-tetrdmﬂwlmmmm-ede 228 GHtetramettiglpipesidinet-olexanpl e
4-tertbutyl -phenyl salicylate, phenyl salicylate, octyiphenyl salicylate,
di benzoyl resorcinol, bis(4-tert-butyl ben- zoyl) resorcinol, benzoyl
resor ci nol 2. L, dbsrbdreahd hight\stahiiieassl 3, 5-di -tert-butyl - 4- hydr oxybenzo- ate,
hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl

3,5-di-tert-butyl -4-hydroxy- benzoate, 2-nethyl-4,6-di-tert-butyl phenyl
3,5-di-ter21 bmzHHv@mydev%bemmzeleszfo&.exAmpw at(2'shydfaxy- Eﬁnwmu;meeymbbnzo-

= e Cubdadl AU Rg e RS Rabi, (2 BT S B

mat e, but ydyl)Besaodirole3-2vEX-Rydropy-5 hqagsmrammnyamyl pRehiiydenzotriazole, 2-(3',5'-di-
a- car bonet hox

N (oot aswgmw' I

for exanpl g)-6teto-senpiriaxess, Q-f(3%98-bufyh5'0teblbﬁtyﬁé Iﬁylirdxy h&'q)l)@bﬁmﬁazole 2-(2
thbeutyI) heno

1],
addi ti onal rféi'@cwl%}m?@y' *PPFBGVW%!& %é3' & P{T@{Tr%\éﬁ hardrﬁ%xyehe"y')benzot"azole
N-cycl ohexytsd5%@%@atcﬁf%n@»bentms@lhyaro@t%aen v&énzeﬁﬁ&&@natze(a el -Rrbsy-Of

t he nonoal kyl esters, e. este

4- hydr oxy-3; (Eodiylaxwarborml&tlyyllmemzw @-chbphbenzotrmole n| ckel 2 @irferedyl-542-(2-
ket oxi nmes, i > Al '
corpl exes SR bramOnRule TR IR BRI AR T b B2y
addi t i onal drbxyg&r@snetBox/catboayletgl)phenlyl)dee@d-bentotaazold, o r2- @k emhudyl-2'-hydroxy-
bi s(2, 2, 6’& etertﬁaoxy 1)60nﬁetﬂyI?ﬁre'nglybe)nszgt%ggo(tee’ 2-(3'-tert-butyl-2'-hydroxy-5’-(2-octyloxy-

carbonylethyl)phenyl)benzotriazole, 2-(3’-tert-butyl-5’-[2-(2-ethylhexyloxy)carbonylethyl]-2'-

hydroxyphenyl)benzotriazole, 2-(3’-dodecyl-2'-hydroxy-5-methylphenyl)benzotriazole, 2-(3'-
tert-butyl-2’-hydroxy-5’-(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2’-methylene-bis-
[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazole-2-ylphenol]; the transesterification product of 2-
[3'-tert-butyl-5’-(2-methoxycarbonylethyl)-2’-hydroxyphenyl]-2H-benzotriazole with polyethy-

lene glycol 300; I:R—CH'ZCHz—COO—CHZCHZ—}; where R = 3'-tert-butyl-4’-hydroxy-5’-2H-

benzotriazol-2-ylphenyl,  2-[2'-hydroxy-3'-(a,a-dimethylbenzyl)-5'-(1,1,3,3-tetramethylbutyl)-
phenyllbenzotriazole; 2-[2'-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'-(a,-dimethylbenzyl)-

phenyl]benzotriazole.

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

oxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.



bis(2, 2,6, 6-tetranethyl - 4-piperidy|)succinate,
bis(1, 2, 2, 6, 6-pent anet hyl - piperidyl)sebacate,

bi s(1-octyl oxy-2,2, 6, 6-tetranmethyl -4-piperidyl)sebacate,
bis(1,2,2,6,6- pentanethyl 4-pi - peridyl

n- butyl -3, 5-di-tert-butyl - 4-hydroxybenzyl mal onate, the condensate of

1- (2- hydroxy- ethyl)-2,2,6, 6-tetranethyl -4-hydroxypi peri di ne and succinic
acid, linear or cyclic condensates of

N, N - bi 2(32E8tefs 6F sudtstitmast dnd unbupstijeted dehidie eidst dvy/loe pratnplei4iertaaigi-pheny|
4-tert-9

Ui ots, Syl e Radio S, st s et i gu eserainol g4 ekpuber 6.
tet rarrerzdsw)l rebofuinu) behroyl- res@rcihot} - z;wam-ﬁmlpm@r b@@ﬂt@r&-@utyl 4-hydroxybenzo-

1,1 - et ha edi yl) arret hyl ne),

. bens offes hOGoR, BB SRV T DESTOUABE0NE o SRR e bity-4-hydroxy

t et r amebéiydodte) @rethiies, 6-di-tert-butylphenyl 3 5-di-tert-butyl-4- hydroxybenzoate

bis(1, 2, 2,6, 6-pent anet hyl pi peridyl)-2-n-butyl -2-(2-hydroxy-3,5-di-tert-
but yl benzyl ) mal onat e,

3- n- oct ylg: Ackifed- fof Mthyile- aAshye iS5 AN oeyhmel :

bi s(1- og yT oXy- e§2k6te%§rj[ﬁgr;er arr%t hg %T%%Pl )%e@glg;etsé o?cﬁa Gﬂjﬂ'lérphe

bi s( 1- oaylgtrglate, 2mathl &-d&ebormtbexybmrylhmatwrmdwl) swoyanarftreethylimmathory-ciopad i ¢
condensates of N, N -bis-(2,2,6,6-tetranethyl -4-piperi-

dyl ) hex B/, HHt weymm@eﬁwbpﬁnﬁmwmnam@ wetvt ﬁrc‘@rmetbow R-Mefoxuen- t he

condensat e | or 0-4.6-bi,s(4-n-hut 2,6, 6-tetranet hyl pi peri dyl
)-1, 3, 5!‘?’?‘?‘%‘1%5'\"3‘5}83?’05“98105{9CS@%OV"B/??.% WJW ho) et hane, the condensate
of 2-chl oro-4, 6-di- (4nbuty|amn012266pen-

tamet hyl pi peridyl)-1,3,5-triazine and 1, 2-bis-(3-am nhopro Il am no) et hane,
8- acet yg% Nickel compounds for example nickel complexes of 2,2-thio- bIS-F -(1,1,3,3-tetrame-

cyl 7, 7tr§nb%tw)9héﬁdnetsb&ﬂ ad thd B‘Itdrl1@@5@1)!@5?[\ﬁltﬁbﬂﬂﬁﬁaﬂ'a%drﬂloﬁéIQl@Qnds?sd&d@aCy| -1

tetranme hyl - 4- pi peri dyl ) pyrrolidin-2
3 dodec?Tbﬂiy-'ﬁrﬂ'“Q! tZ'eﬁ‘aGQﬁgmea%NWP'-o e’&"%@h?’iﬂ%}ﬂ‘kﬁ‘?r F"G\“i" d'@itﬂéﬂr?o‘!?-r*éﬁ'ﬁfﬁ@ a
m xtur enféﬁel"sa'ﬂ@ﬁ@lﬁ‘&mo%wkylaé},‘t’eré SheeYhemyr & énfl &tdre bl ARpHRX|-BISGLEAL Ne,
a condensati on product
N, N - bi thzlbgna'lqueh@raﬁ@leﬁynwhelmomqw|0)‘ keteximash #10e 96 8 ATXY-4-mAYIphe-
4- cycl ohax d 0, rqi 0 t oof
SR G R S S S RO e B T e o
wel | aswitheuttadddianaldgands. 6, 6-t e- tramet hyI p| peridine (CAS Reg. No.
[ 136504-96-6]); N-(2,2,6,6-tetramethyl-4-piperidyl)-n-do- decylsuccininmd,
N-(1, 2, 2, 6, 6-pent anet hyI 4- pi peridyl)-n-dodecyl succi ni md, 2-undecyl -
7,7,9, 9z_@rianmmmderegaarmna§ dfoa zexamplex GikR163- tetra]rww&ﬂe)lp@dvléef@acaia,
product y/ I \V: iro
P4 5] de g%&z g 853 dt%ggfngm‘?lo gaﬁfe dB?'ILsugclﬁ%tg PSS 6-peRtsftiethyRa iy fseB4oaa!
bi s( 1, 2bB(‘Gp@ylp&yrE%Gwrmﬂwlﬂmm@fﬂwmabonyI ) (1 2:% bivextapretny4ypit hene,
N, N - b| .
f or myl - RERPY o5 Sdidert Bpividhygronybpngyimalongia. sthe condensate of, {;(2-hydroxy-
di est er ethiyl)2;2v86Hettgmethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates

of N,N-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-
dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-
tetramethyl-4-piperidyl)-1,2,3,4-butane-tetracarboxylate, 1,1-(1,2-ethanediyl)-bis(3,3,5,5-
tetramethylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine,  4-stearyloxy-2,2,6,6-
tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-
butylbenzyl)malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decan-2,4-dione,
bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetrame-
thylpiperidyl)succinate, linear or cyclic condensates of N,N’-bis-(2,2,6,6-tetramethyl-4-piperi-
dyl)hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of
2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidyl )-1,3,5-triazine and 1,2-bis(3-



met hyl ene-mal onic acid wth 1,2, 2,6, 6-pentanet hyl - 4-hydr oxypi peri di ne,

pol y[ met hyl propyl -3- oxy-4-(2, 2,6, 6-tetranet hyl -4-pi peridyl)]sil oxane,
reaction product of maleic acid anhydride-a- ol efin-copolynmer with
2,2,6,6-tetramet hyl - 4-am nopi peridine or 1,2, 2,6, 6-pentanet hyl -4-

am nopi peri di ne, -43 -

2,4-bi s[ N-(1-cycl ohexyl oxy- 2, 2, 6, 6-tetranet hyl pi peridine-4-yl)-Nbutyl -
am noj - 6- ( 2- hydroxyethyl)anino-1,3,5-triazine 2.7. Oxami des, for exanple

4, 4" -di &{EX&%% - i
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2 (oo SRR R K foa e S5 G A ZRT b ol -5

nyl) -1, 3, Yetyl$R’zinivid, N-(1,2,2,6,6- pentamethyl -4-piperidyl)-n-dodecylsuccinimid,  2- undecyl-
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tri-
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-1,3,5 - 4omiy-Navioig2,2,6 6 tetramethyl 4 plperldyl)hexameth lenediamine, diester of 4 methoxy-
2-[4- (dodecy| oxy/ trijdec roxyProg 2 - hydr oxy- pheny m] bis(2,4
-di - net hw% epﬁ)/q 5na[9n§: q w,t%ﬂ,?n%S 6-pentamethyl- hydroxyplpendlne poly[ ethyipropyl 3-

2-[ 2- hydr 0 | -0-
b1 S(2, 41 d:a&rr% #ﬁ(ﬁ%éﬁ?l‘%hg 4dp9€ Z)ﬁ%)fa%, RXNPPRAAYEY ofnBzic acid anhydride-a

2-(2- hydr olefindopelygieox witph e/, 64etﬁemlétpyie1ngrmmﬂ>pi®eﬁdine r oazi Ae2,6,6-pentamethyl-4-

2- (2- hydr 4- oxyphe

> 4 6tri AW ?Wge‘re” WG - (3%[3?"?@\' e"gy FW%Q%{N} %?@3%@ %lte'ﬁ’ﬂ Rerping-4 YN8y h
2- ( 2- hydr exipdjeaa2-hyddexydthyBamioeyipB eiydzire. 6- phenyl -1, 3, 5-tri azi ne,

2-{2- hydr oxy-4-[ 3-(2- et hyl hexyl - 1- oxy) - 2- hydr oxypr opyI oxy] phenyl } -

4, 6-bi s(2, 4-di net hyl phenyl )-1, 3,5-tri azi ne,

2-{2- hydr @& -@xdniides;t fpt exzroplebonydiecylboyoxhpide, 2,2™-diethoxyoxanilide, 2,2-dioctyloxy-
nyl
m x

yl}-4,6 4- eny 3,5- ne erelntheot I
St ur e ob At R G By RS0 kR Sk e AptsLE T 3 Aok AP bYarite”
N, N -di phGN]MHQK(&%d\@thyMﬁéprGWI)@kaNdeSaldtwkwbnimﬂﬂ-azetﬁexanilide and its mixture
with 2-ethoxy-2’-ethyl-5,4'-di-tert-butoxanilide, mixtures of o- and p-methoxy-disubstituted

oxanilides and mixtures of o- and p-ethoxy-disubstituted oxanilides.

2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-

1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-pro-
pyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis-
(4-methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphe-
nyl)-1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-tri-
azine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-tri-
azine,  2-[2-hydroxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-



N, N - bi s(salicyloyi) hydrazine,

N, N -bi s(3,5-di-tert-butyl -4-hydroxyphenyl propi onyl) hydrazi ne,
3-salicyloylamno-1,2,4-triazol e, bis(benzylidene)oxalyl dihydrazide,

oxani | i de, isophthal oyl dihydrazide, 4sebacoyl bi sphenyl hydr azi de,

N, N - di acetyl adi poyl di hydrazide, N N i s(salicyl- oyl)oxalyl dihydrazide,
N, N - bi s(salicyl oyl)thiopropi onyl dihydrazide. 4. Phosphites and
phosphonites, for exanple triphenyl phosphite, diphenyl al kyl phosphites,
phenyl wiaaih&y| Qk[és{p\diddcelsxy/trldbey(ldib(y:@ﬁhpdl‘remdrc)pquzpz-pwjrbey phewl]auﬁ-yols hhasphite,
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i  SoucEFFBRy S ELPYE AT e s iean 158 azine; 2,48 R RtoG-4-c-
bi s( 2, 4p@tbxy-2hlydridny- wopax héml]nh@awlawt @e(wtyhrdxyprher@l mgsmbthba/phenyn

b 2,4, 6-t tert- henyl t t
Sor bt B PREITGhSiazis. | - EaiebEd e R %%-%-H@%MWVA MhsRBh ene
di phos DJDQfUlé(QA cﬁmbﬁ@lbﬁéWlPXB'Sztnézﬁe 10- pgb-hdrbRy-it- Rattyloxyedrbéhyi-ethoxy]phe-

benz[d, g]-1 i oxaphosphoci n,

6-f1 uor'@id}z“ﬁ tBS i@h?’&'?'@”ﬁ’gﬂta %meymemh%tmghp Qi SPQieTy  iga mixture of different
1, 3, 2- diggrrarhosphoci n, bis(2,4-di-tert-butyl-6-nmethyl phenyl) nethyl
phosphi te, bis(2,4-di ‘tert- but yl - 6- met hyl phenyl ) et hyl phosphi te,
2,2",2"-nitrilo[triethyltris(3,3 ,5,5 -tetra-tert-butyl-1,1"-

bi pheny M |d9éd{b5t8&0$&mxfa te N.N"-diphenyl ide, N-sali IIN'- alicyloyl hy
2 bty éi& VB0 ARle NN diphenyigxamide, N salicylahN'salic or B o .

Especi aNINF ﬁ“@ﬂ@ﬁ}jhﬂj‘f@ﬂﬂq};é\l f\bblsmﬁgteﬁm&ﬁﬁrfﬂ)@gﬁxyphenylproplonyl razine
Tris(2 | ) £ Ci

tris( noﬁs pci¥e tmlm;;?l%sﬁﬁrlaa? éélb bl Iﬁ&eﬂg%‘xc?ﬁ dqﬁ/%é?'gﬁg Cg‘%ng fé})ipsht{mloyl I
0 H3C Oﬂl vdraz@e,@e@m«mhblsnhe@lhydrqzude @\c}slg Jigcetyladipayitity detaisies NN mﬁ@, 3
(CH3) 3G )ﬁ:fo% C?Thydramde, N,N’-bis(salicyloyl)thiopropionyl dihydrazide.

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phosphites,
phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos-
phite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, bis(2,6-di-
tert-butyl-4-methylphenyl)-pentaerythritol  diphosphite, diisodecyloxypentaerythritol  di-
phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis(2,4,6-tris(tert-
butylphenyl)pentaerythritol diphosphite, tristearyl sorbitol triphosphite, tetrakis(2,4-di-tert-bu-
tylphenyl) 4,4'-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-di-
benz[d,g]-1,3,2-dioxaphosphacin, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-
1,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-methylphenyl) methyl phosphite, bis(2,4-di-tert-
butyl-6-methylphenyl) ethyl phosphite, 2,2',2"-nitrilo[triethyltris(3,3",5,5'-tetra-tert-butyl-1,1"-
biphenyl-2,2'-diyl)phosphite], . 2-ethylhexyl(3,3',5,5'-tetra-tert-butyl-1,1'-biphenyi-2,2'-di-
yl)phosphite.

Especially preferred are the following phosphites:

Tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba-Geigy), tris(nonylphenyl) phosphite,
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N, N- di oct adecyl hydr oxyl am ne, N hexadecryl N-oct adecyl hy- droxyl ani ne,

N- hept adecyl - @decyl hydrenyl am ne, [N, N-di al kyI hydr lham ne der]i ved
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tyl - al pha- heptyl -nitrone, NI auryl-al pha-undecyl -nitrone,
N-tetradecyl -al pha-tridcyl-nitrone, N hexadecyl -al pha-pentadecyl -nitrone,
N- oct adecyl - al pha- hept adecyl - ni trone, N hexadecyl - al pha- heptadecyl -nitrone,
N- ocat adecyl - al pha- pent adecyl - ni trone,, N- hept adecyl - al pha- hep-

tadecyl -nitrone, N octadecyl -al pha- hex&de decyl -nitrone, nitrone derived from
N, N- di al kyl hy- droxyl am ne derived from hydrogenated tall ow am ne. 7.

Thi osynergi sts, for exanple, dilauryl thiodipropionate or distearyl

t hi odi propi onate. 8. Peroxide scavengers, for exanple esters of

{11 docy - oUARBhdEr B APk b S S-S B S

benzi m Na\zmbetylhydmxyldmbwt W Nrdlllauxytm}dmwmrme o, dleditettadydyl ldidsaxyfamdes, N N-

t hritol 3- t e ol i
e R LR A e T
phos- Edimxylsmmerrpﬂd‘re@ﬁadanyld hSad:taldecthydroxalblmtne rmlh‘gailwwlemygidkylaBgm cdergled g
t
Cr7 ol 1yom ByiRaptdted HPRETR [ var i ves, hydi azi ne der Lvatives, amnes.

pol yam des, pol yurethanes, aI kali nmetal salts and al kaI ine earth netal

salts hi gher fatt ci |l e cal ci um st ea zZi nc stearate,
nagnes.énmkgm reexaﬁwg%éfﬁ R I i A P A T (i
pal m tafsfealpﬁdlhepsfplnwr@w Q&&tuﬁﬂ-@(ﬂhat@d@éymitwﬁePth@ﬁédét?hﬂbﬁé-mdcﬂdlmtrd\J}éQ INeat i ng
agents, for ex nor gani ¢ substances such as t met al oxi des such

as tit AMRXGASRH- G%Bé)eﬁfadﬁﬁ HEENGm okPdae e%h@?%ﬁ?@édeW;F‘WBH%’t eS-exadepvt at es
of, pr e5|sﬁ@hémade@l kidbh&e hﬁ@dété’dé&?ﬁélbﬁ% p@ﬂg@évypmﬁ@rﬁ@ow%tm t-a@naﬂw- or

poI ycar boxylic acids and the - salts thereof, e.g tert- Iben20| C

aci d, a@fpréniena, Negadanyl- %JEB@ PEX%Q@PH NHEQAE: Lﬂﬁ’%ﬂfc@ieﬁ‘éﬁcb frogt "bU
benzoat@roxﬁé’rh%%e'n@e&ﬁ&ﬁ%ﬁ%‘@eﬁé{@@ta?l%w'é?rﬁ]h& copol ymers (iononers). 12
Fillers and reinforcing agents, for exanple, calciumcarbonate, silicates,
glass fibres, glass bulbs, asbestos, talc, kaolin, mca, bariumsulfate,
met al w'ﬂﬁo%vﬁ@rélslfsv%r@&hﬁq?@ AR flodiBloRDhatedsr AR, hisBRfbddr, and flours
or fibers of other natural products, synthetic fibers her additives,
for exanple, plasticisers, Iubrlcants enul sifiers, pignents, rheol ogy

?ldd' ti VgsPerS)?l&@ISXaﬁeﬁ erfs @We?gtﬂf)leoéstéf?ggfgﬁ ﬂ dB{g{pfo%c Qc,rn'j ngF ?)Qﬁﬁﬁe the lauryl,

stearyl, myristyl or tndecyl esters, mercaptobenzimidazole or the zmc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(p-

dodecylmercapto)propionate.

9. Polyamide stabilisers, for example, copper salts in combination with iodides and/or phos-

phorus compounds and salts of divalent manganese.

10. Basic co-stabilisers, for example, melamine, polyvinylpyrrolidone, dicyandiamide, triallyl

cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids for example calcium stearate,
zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium

palmitate, antimony pyrocatecholate or zink pyrocatecholate.

11. Nucleating agents, for example, inorganic substances such as talcum, metal oxides such

as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, preferably,

alkaline earth metals; organic compounds such as mono- or polycarboxylic acids and the



14. Benzofuranones and indolinones, for exanple those disclosed in U S
4,325,863; U.S. 4,338,244; U.S. 5,175,312; U S. 5,216,052; U S. 5,252, 643;
DE- A-4316611; DE-A-4316622; DE- A-4316876; EP-A-0589839 or EP-A-0591102 or
3-[4-(2-acet oxyet hoxy)- phenyl]-5,7-di-tert-butyl-benzofuran-2-one,

5,7-di -tert-butyl -3-[4-(2-stearoyl oxyet hdXy) phe- nyl ] benzof ur an- 2- one,

3,3 -bis[5,7-di-tert-butyl-3-(4-[2-hydroxyet hoxy] phenyl ) benzof uran-2- one],
5,7-di-tert-butyl -3-(4-ethoxyphenyl) benzof uran- 2- one,

3- (4- acet axits thevedt 88! h—YérPB@rylb@Mi&c 50:@ éjdlpIE %Eki Ql%é‘rhy‘l&%ﬂé Akl 86tidn @06cinate

3- (3, 5-di met hyl - 4- pi val oyl oxyphenyl ) - tert-butyl - benzof uran-2-one,

3- (3, 4- di AECAYLPHRENZPFIEEPOYRPIG mn%unﬁy pu%ﬁ%@ﬂ@rc&ﬁolzmrﬁeoor@n”(ezs 3-di - nethyl
phe nyl)-5, 7-d i-tert-butyl-benzofu ran-2-one. The conventional additives
are jUdICIOUS|§Kenp|Oyed in amounts of 0.1-10% by weight, for exanple 0.2-5
% by wei ght eandfeinfaicingagents) feroexsennie, a‘EﬁlCF"r"ﬁeQﬁbe”@é%t%'lﬁanSz @lass fibres,
optionally e

pr ef er abl f lé f u%ér Q%écf]sotatgggélfrf?ﬂ e(lf\és %%Fl%ﬁsiﬁﬁgitb arr?gfeal %Jﬂg%éegofﬁ‘ﬁ;%dé%f Barbon

2- hydr oxy Heaky grapbite: twdod floheand flouns dy fd)ey@hferﬁwr-natwralzmrnéyctﬁayzﬂapmeh@ete or
oxal anilide classes, e.g. as described in EP-A- 453396, EP-A-434608,
US-A-5298067 MD 94/18278 GB- A- 2297091 and WD 96/ 28431, and/or further

hi nder ed , ffoo exanples p@stlmera,alubycémt@eemdisrﬁlersc arigragnis.ndpeatogy

lh%?égen garo%h@gﬁ (%ﬁalsge%%gg%ﬂ@%hy ct)?:jgé ex%fen’é‘r%ﬁ ﬂé‘é (Faay Eg?%{?p%ﬁ@'bs

deri vat i veagentsiarid blewinpagerted as costabilizers with m xtures of the
invention are given in EP-A-356 677, pages 3 - 17, sections a) to f). These
sections of this EP-A are regarded as part of the present description.

Li kew se off4. pBertzotuwdraomes namet ésdolingndsh dfousxamplet trseodistlosedtinrieS. chdqH,863; ng

pai nis. TRES: BEREI GO Enar dPuTe dise 2 PR U PR PR one mhose
conmponent [HEA-4316822; DBEA-4316879; BP/d0589830 or &ER-AFI591 10T be 3HoyBhceatonfetingy)-
composi ti on Rl LS ARl Yo GSIBat AfRado%he; 18 2R o0¥4TA B kteRloy iR etnbs phe-

nyllbenzofuran-2-one,  3,3-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-

one], 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphe-
nyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butyl-
benzofuran-2-one,  3-(3,4-dimethylphenyl)-5,7-di-tert-butyl-benzofuran-2-one,  3-(2,3-di-
methylphenyl)-5,7-di-tert-butyl-benzofuran-2-one.

The conventional additives are judiciously employed in amounts of 0.1-10 % by
weight, for example 0.2-5 % by weight, based on the material to be stabilized.

Costabilizers optionally to be added to the stabilizer mixture of the invention are preferably
further light stabilizers, for instance those of the 2-hydroxyphenyl-benztriazole,
2-hydroxyphenyl-triazine, benzophenone or oxalanilide classes, e.g. as described in EP-A-
453396, EP-A-434608, US-A-5298067, WO 94/18278, GB-A-2297091 and WO 96/28431,
and/or further hindered amines derived from 2,2,6,6-tetraalkylpiperidine containing at least
one group of the formula



particular 0.05 - 10 parts by weight of (B), especially 0.1 - 5 parts by

wei ght of (B), per 100 parts by weight of solid binder (A). Miltilayer
systens are possible here as well, where the concentration of the novel
stabilizer (conponent (B)) in the out er_ | ayer can be relatively high, for
exanple from1 to 15 parts by weight of (B), in particular 3 - 10 parts by
wei ght of (B), per 100 parts by weight of solid binder (A). The use of the
novel stabilizer in coatings is acconpani ed by the additional advantage that
it prevents 8 | amgmgtion, i.e. the flaking-off of the coating fromthe
substrate. TH52ad antage is particularly inportant in the case of netallic
substrates, includin ltilayer systens on netallic substrates. The bi nder
(conponent (A)y8an iX principle be any binder which is customary in

i ndustry, for ex e‘those described in Ul mann's Encycl opedi a of

| ndustrial Cloed tIQH, 5th Edition, Vol. Al18, pp. 368-426, VCH, Wi nheim
1991. In general, it is a filmformng binder based on a thernoplastic or
thernosetting resin, predom nantly on a thernosetting resin. Exanples

t hereof are al kyd, acrylic, polyester, phenolic, nelamne, epoxy and

pol yur eintvhigh Gésshydsogandor métkyluespeciahehytsbgen, #gamdesrpbnent (A) can be a

col d-c 10t - I i : [ elaP ' I talyst may
be adv;trr?ﬁ %’g’éﬁé‘?%‘? ?%%\il%gv{sa\{?@@sgénsb%\ﬂg%ﬁgsgééggﬁ}zgiseﬁ%wiﬁgg% ‘at he bi nder
are detbeiinvestion &rergivendmblPeA-356 60V | pragen'3s- 1Znegatioop epliod).dthebadust ri al

Chem st /o] PN 4 r S I 1. Wi nhei m 1991.

Pref er e%%égori]ss&fgtp'\?e%%'@%r%%g?lrdﬁgggoo ?toésfit %ﬁgﬁtﬁ%\gﬁﬂl&@hnbomonent (A is a

bi nder conprising a functional acrylate resin and a crosslinking agent.

baced oneureo et ERBSL ket & bF ot MugPe cpmpriapRupaliialg Por " °
mel am nfermuledlianas stabitizets tor @sairfgssioe bxarmsle ;fm,pairﬂs.de.siimmﬂ\timm tHerefdidison of a

curing catal . 2. two-=co nent pol yu han ints based on .
hyr oy IRl omtRPT BROSE foyBneR! B '8 Birp Brhlod SRt atnas i phat ¢
or aromatic isocyanates, isocyanurates or polyisocyanates; 3. one-conmponent
pol yur et ePddlihg cBmpBsiticHprate?ah e Bomp Rses @ £50 phtPSy ABIGhASIB),

particular 0.05 - 10 parts by weight of (B), especially 0.1 - 5 parts by weight of (B), per

100 parts by weight of solid binder (A).

Multilayer systems are possible here as well, where the concentration of the novel stabilizer
(component (B)) in the outer layer can be relatively high, for example from 1 to 15 parts by
weight of (B), in particular 3 - 10 parts by weight of (B), per 100 parts by weight of solid
binder (A).

The use of the novel stabilizer in coatings is accompanied by the additional advantage that it
prevents delamination, i.e. the flaking-off of the coating from the substrate. This advantage is
particularly important in the case of metallic substrates, including multilayer systems on
metallic substrates.

The binder (component (A)) can in principle be any binder which is customary in industry, for
example those described in Ulimann’s Encyclopedia of Industrial Chemistry, 5th Edition,
Vol. A18, pp. 368-426, VCH, Weinheim 1991. In general, it is a film-forming binder based on
a thermoplastic or thermosetting resin, predominantly on a thermosetting resin. Examples
thereof are alkyd, acrylic, polyester, phenolic, melamine, epoxy and polyurethane resins and

mixtures thereof.



pol yi socyanat es whi ch are debl ocked during baking, if desired with addition
of a nelam ne resin; 4. one-conponent pol yurethane paints based on a

Trisal koxycarbonyl triazine crosslinker and a hydroxyl group containing
resin such as acrylate, polyester or polyether resins; 5. one-conponent

pol yur et hane paints based on aliphatic of9 aromatic urethaneacrylates or

pol yur et haneacryl ates having free am no groups within the urethane
strukture and nel am ne resins or polyether resins, if necessary with curing

catal yst; _campbmtqmyrmwa chiaidutsbidastes- cQﬂalb(@lﬁthérkmbidﬂdm@ﬁ oRB@ufhd ghaystc or
aronmati c i socyanates, anur at es or pol yi socyanat es t wo- conponent
pai nts bag‘@éf%ér‘? (’ﬁ’btfi%%@t gng%%Cﬁﬁ'éfStéﬁvr\MGHeéﬁtéﬂu%{&?/fltﬁ? BINARKAR or a

pol yacet Oaéﬁinaé@ oeSlampks, i UNMEATS EMbpibpéa ofeadrtriul TREMEtrye$6IeA18,%.469,

t wo- corrpon ints Hﬁ%&ﬁ n. car box%l - or am no-containing pol yacryl at es

and pol y¢ Sgepe hints based on acryl ate resins
cont ai ni ng anhydri de groups and on a pol yhydroxy or pol yam no corrponent'

10. two-ce RE O'Swtté cBWc@ﬁBMé ﬁt\ﬁn&?&rﬂb&e&gi}g%){%t{e@? inga

polyepOX|des ent pal nts based on y) oxazol I nes “and
acryl ate funstional sonlate Wlswgind@ﬁwslhlﬂlégggemps, or unsaturated acrylate
resins, or aliphatic or aromatic i socyanat es i socyanur ates or

pol yi socyanates; 12. .two nent al nt unsaturat ed pol yacryl ates
bnd” pol yneranaee e s ERERRE MR arkEh Seeish B AR s based on
thernopl astic acrylate resins or externally crosslinking acrylate resins in
conbi nat i with etcrerl fied stens base

S o, ot BaSed St pot o e R iahRANS: agdareb BoRes®y RbGHFor T

conponent sesind)oranigtutes)of sttt resingt if dgsitanyithsaddition chacaritg Bgatyet t he | nvention
pr ef er abl r| ses as . co rically

P nder o0 SriAvGoTian Rk aans Rynlsdleseh ah frarotyiSontarfitafatearay erter o
2- hydr oxy pbgatyibr rkinb @Rd @liptaaic @r ardniydlie.isocyanates, isocyanurates or polyisocyanates;

3. one-component polyurethane paints based on blocked isocyanates, isocyanurates or
polyisocyanates which are deblocked during baking, if desired with addition of a melamine
resin;

4. one-component polyurethane paints based on a Trisalkoxycarbonyltriazine

crosslinker and a hydroxyl group containing resin such as acrylate, polyester or

polyether resins;

5. one-component polyurethane paints based on aliphatic or aromatic

urethaneacrylates or polyurethaneacrylates having free amino groups within the

urethane strukture and melamine resins or polyether resins, if necessary with

curing catalyst;

6. two-component paints based on (poly)ketimines and aliphatic or aromatic isocyanates,
isocyanurates or polyisocyanates;

7. two-component paints based on (poly)ketimines and an unsaturated acrylate resin or a
polyacetoacetate resin or a methacrylamidoglycolate methyl ester;

8. two-component paints based on carboxyl- or amino-containing polyacrylates and
polyepoxides;

9. two-component paints based on acrylate resins containing anhydride groups and on a
polyhydroxy or polyamino component;

10. two-component paints based on acrylate-containing anhydrides and polyepoxides;



for exanple as nentioned in the above list in sections 2.1, 2.6 and 2. 8.
Further exanples for light stabilizers of the

2- (2- hydroxyphenyl)-1, 3,5-triazine type advantageously to be added can be
found e.g. in the publications US A-4619956, EP-A-434608, US-A-5198498,

US- A- 5322868, US-A-5369140, US-A-5298857, WO 94/ 18278, EP- A- 704437,

GB- A- 2297091, WD 96/28431. O speci al technlcal interest is the addltion of
t he 2-(2-hydroxyphenyl)-1,3,5- triazines and/or

2- hydr oxy, W@whpahérhcpam bam@rﬁpolymamm@é hiid b&¥§late fedinben@KyHghenyl ) -
1, 3,5-triazi nes. onent (l%r} %eref erabl used in an amount of 0.05 - 5
parts b§" r*%sr%ef» dHsHLrated agy yia FEAe Y P%'C%?r%“%icrﬁma”%ﬁ%rt from

conponeigb@aﬁeaa,tegﬁ)pmcyaﬁatégsed (Q, the coating conposition can al so
conprise further conponents, exanples being solvents, pignents, dyes,
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U | mann's Encycl o | ndustrial Chem str% Edition, Vol. Al8, pp.
429- 4710r°$fiﬁﬂk'n9@PM?é‘F FRsiregn compinatien withy elherie '&?'&W@ﬁ ®SHE: curing catal ysts

are, fojg ﬁﬁ@b&em@bgw&?énﬂxhh& n%%@%?ﬂéornneﬂﬂb&lﬁé‘d a&ﬁ‘a@%ﬁﬁé‘t ai ning resins

and/ or phosphl nes. Exanples of organometallic compounds are netal
carboxyl ates, especially those of the netals Pb, Mh, Co, Zn, Zr or Cu, or

et al fﬁBﬁ% c@rﬁB&%rﬁé LAY aﬁggﬁﬁ 1 cdahiRg BEhBbSHidN ac é}dl toffe m%ntnon

organonetal I ¢ conpounds Ssuc organoti n conpoun or exanple. -51
Exanpl eRreterable cermnpasesiascpmpoasntyCe atlllbt %@m@eapb@e@fenpglly hindesed Zminet he

oct oat etgﬂgfthé:@ z%gFggyp@hypt1l‘§5 Raphtd a h fromh%ﬁ}ﬁzﬁooe%olig ? 6%/pech el at es

correspohdi ng $'nates or l'es 0
ar e t hefoakxarmpie tamm&ntloaed urthe abever lsbimi muam;e?t ht6 aod 2. SaEettlwra&z(ewle@ foret hyl

acetyl a | or
et hyl ﬁ: ?g{ag%?'gé’ie y acrez:tF %hgryrfd{:?he %ﬁﬁé &58 a%v%\?{%% @%}B? Iglpg&?Exanpl es
of or gacan benfoondnp@ui ivdthie ublicditibng Y B5tA- AG‘(B%&EEPﬂA-mBﬂ)Bt U8-Adb13084981 €S-
di but yl 0 a\w \ iary
am nes, é éb%g’x@% géﬁ%?%%aﬁ?gr@b &f/ﬁgénﬁ am neaﬁﬁfﬁéﬁl’& 28 géshanol am ne,
N- di et W0-86/ka4d1. DfispecialNeetinivdl imterpétad theegddition of the 2-(2- hydroxyphenyl)-1 ,3,5-

triazines and/or 2-hydroxyphenyl-2H-benzotriazoles, especially the 2-(2-hydroxyphenyl)-

1,3,5-triazines.

Component (C) is preferably used in an amount of 0.05 - 5 parts by weight per 100 parts by
weight of the solid binder.

Apart from components (A), (B) and, if used, (C), the coating composition can also comprise
further components, examples being solvents, pigments, dyes, plasticizers, stabilizers,
thixotropic agents, drying catalysts and/or levelling agents. Examples of possible
components are those described in Ullmann’s Encyclopedia of Industrial Chemistry, 5th
Edition, Vol. A18, pp. 429-471, VCH, Weinheim 1991.

Possible drying catalysts or curing catalysts are, for example, organometallic compounds,
amines, amino-containing resins and/or phosphines. Examples of organometallic compounds
are metal carboxylates, especially those of the metals Pb, Mn, Co, Zn, Zr or Cu, or metal
chelates, especially those of the metals Al, Ti or Zr, or organometallic compounds such as

organotin compounds, for example.



N- net hyl nor phol i ne or di azabi cycl ooctane (triethyl enedi amne) and salts
thereof. Further exanples are quaternary ammoni um salts, for exanple

trimet hyl benzyl ammoni um chl ori de. Am no-containing resins are

si mul t aneousl y bi nder and curing catal yst. Exanples thereof are

am no-contai ning acryl ate copol yners. Theqcuring catal yst used can al so be a
phosphi ne, for exanple triphenyl phosphine. The novel coating conpositions
can al so be radiation-curable coating conpositions. In this case, the

bi nder essentially conprises nonmeric or, oli ri c_conpounds cantaini ng
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form Were the systemis UV-curing, it generally contains a photoinitiator
as well. Corresponding systens are described in the abovenentioned

publ i cat i dramPlesH MedalEhelptesspe dhealminiyudaniualor eifeariyn chelassiof Edi t i on,

Vol . A18, - ) i atdl : J I i
novel st abiT R oA AR o e B S PO E RATL e e |
hi nder ed @fieHystriflupreacesreseigtec angtheialkaxises gt theselimedgls.o t he i nvention can be

applied to any desired substrates, for exanple to nmetal, wood, plastic or

ot oo 1 aeampiesof o/ qgnR BB 220l s obUBRRTELR by BB 1y er

i s pi gnentdistt@aiel t he upper |ayer is not pignented, the novel coating
conposition can be used for either the upper or the lower |ayer or for both
| ayers, but referably for the ugper | ayer. -52- The novel coating
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and in the case of powlder coatings or coil coatings even at higher

tenperatures. The coatings obtained in accordance with the invention have
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particul ar nmention shou e good ight stability an
weat her i nimieacantaining asrylele€opeliiergs t hus obt ai ned, for exanpl e paints.

The curing catalyst used can also be a phosphine, for example triphenylphosphine.

The novel coating compositions can also be radiation-curable coating compositions. In this
case, the binder essentially comprises monomeric or oligomeric compounds containing
ethylenically unsaturated bonds, which after application are cured by actinic radiation, i.e.
converted into a crosslinked, high molecular weight form. Where the system is UV-curing, it
generally contains a photoinitiator as well. Corresponding systems are described in the
abovementioned publication Ullmann’s Encyclopedia of Industrial Chemistry, 5th Edition,
Vol. A18, pages 451-453. In radiation-curable coating compositions, the novel stabilizers can

also be employed without the addition of sterically hindered amines.

The coating compositions according to the invention can be applied to any desired
substrates, for example to metal, wood, plastic or ceramic materials. They are preferably
used as topcoat in the finishing of automobiles. If the topcoat comprises two layers, of which
the lower layer is pigmented and the upper layer is not pigmented, the novel coating
composition can be used for either the upper or the lower layer or for both layers, but

preferably for the upper layer.



The invention therefore also relates to a coating, in particular a paint,

whi ch has been stabilized agai nst the damagi ng effects of |ight, oxygen and
heat by a content of the conpound of the fornmula F according to the
invention. The paint is preferably a topcoat for autonobiles. The invention
furthernore relates to a process for s%abilizing a coating based on organic
pol ynmers agai nst danage by |ight, oxygen and/or heat, which conprises m xing
with the coating conposition a m xture conprising a conmpound of the formula
F, and tRe hbRl cohgQonPoskighesardipdiist Rgira suOsPRsdsy #le duBRNMRY Makdds, 1 n
coating conpositions as stabilizers against damage by |ight, oxygen and/or
heat . Tios exaaPpledy beushins spiaying, RAHINg opRiNgG er elactsnharases; ses gleallBlang’s| vent

m Xt ur egj ' j j ; e [ osition can

ot her wi Eg&lgledyggﬁg)éEﬁﬁgiapgﬁérﬂ’tsﬁ%’?tFeglieg’p\)e@’sf\gér)i%%% se licle can also be a
m xture of organic solvent and water. The coating conposition nmay be a
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present of dynedhtindy SRR abﬁigugﬁ@"%,agt@bg e.g. as described e.g. in

EP- A- 856563, especially page 22, line 21, until page 26, |line 29, and
literature cited in this reference. The powder coating material may al so have
t he f offhe odatmgpobidineddn acgoydqngeyyitbribe inveotont aye aorlent fesisfancaltd thei n wat er) .
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t er epht lgtitistabdityi ahd weatpérirtgeresistaacé df thaeogtings\thusydbtaioed, for example paints.

2-nmet hyl -1, 3-propandi ol , tris-1,1,1- (hydroxymnethyl)propane etc. 2. Epoxy

i sed on hjspheno] s, such as bjspheno]. A or Novo]l ac(r),hepo resi ns
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on organic polymers against damage by light, oxygen and/or heat, which comprises mixing

with the coating composition a mixture comprising a compound of the formula F, and to the
use of mixtures bomprising a compound of the formula F in coating compositions as
stabilizers against damage by light, oxygen and/or heat.

The coating compositions can comprise an organic solvent or solvent mixture .in
which the binder is soluble. The coating composition can otherwise be an aqueous
solution or dispersion. The vehicle can also be a mixture of organic solvent and
water. The coating composition may be a high-solids paint or can be solvent-free
(e.g. a powder coating material). Powder coatings are, for example, those
described in Ullmann’s Encyclopedia of Industrial Chemistry, 5th Ed., A18, pages
438-444. The additive of present invention can be used therein e.g. as described
e.g. in EP-A-856563, especially page 22, line 21, until page 26, line 29, and
literature cited in this reference.The powder coating material may also have the

form of a powder-slurry (dispersion of the powder preferably in water).

Examples of resins for powder coatings are:



Powder coating based on resins with carboxy functionality are typically used
together with crosslinking agents of the follow ng cl asses: 1)

pol yfuncti onal epoxy conpounds, such as epoxy resins,
triglycidylisocyanurate, epoxidised unsaturated fatty acid esters (such as
Uranox(r) resins fromDSM, and esters _-gpd ethers of glycidol (such as
Araldit(r) PT91 O from C ba Specialty Chem cals). 2) (3-hydroxyal kyl am des,
such as Primd(r) types XL552 and QVL260 from Ens Chemie. 3) derivatives of

mel am ne, ,benzogquanimnpe and glycoluril, such as Powderlink(r)1174 from
A1 can’ &y sy ochistonaiRe Bkl olyepst eihs; BesogiorpBR IR IR ES onal | ¢ y
i ?cl uge V\thy@teblst_asncsmb,med tHaéit hoid, rhio@_étﬂgdglﬂﬂdl,@?ymsj ,espria;_b‘q[hdim,&tiQ?,CmGS, .
etc. Powder ,coatin ased on resins with epoxy functionality are typically
used t oget hé?yc&?’fyﬁ’%’&ﬁ)é’é%qaf’ﬁl‘?f%g agents such as diacids (such as

1,12- dOdeQ@"Ef%@k@ié‘sir%%débd ofi BiPAENCIE, ek B8 BRbheP Y 88KISVTac EpoRPIesHsUHCt | onal
copol yners of acryl ates and net hacryl ates, anhydrides (such as the
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t he crossl i mhnjogctiopawith ronltifuafionzd witglretberator agylatoestansse poor flow and
degassi ng, and reduced storage stability. This is particularly useful in
formul ati ons of -54- high reactivity, such as the

gl yci dyl mRdwaier gbating-thased bmn cesitls witdcaaboxyl fuactionaidy ere typieallyoceti itogetheswitaf t he
conmpounds of {.tke i nvertltifgg W@et her with uv-absorbers, especially of the
hydr oxyph&ﬁ?ﬁs PG AR %,o \gwgt%asag%d to inprove the weatherability
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over baki n@) piayéroraiikykithies, sutias Peiid® types XL552 and QM1260 from Ems Chemie.

3) derivatives of melamine, benzoguanimine and glycoluril, such as Powderlink® 1174 from

American Cyanamid.

Crosslinking agents for resins of hydroxy functionality include anhydrides and especially

blocked diisocyanates and uretdiones, etc.

Powder coatings based on resins with epoxy functionality are typically used together with
crosslinking agents such as diacids (such as 1,12-dodecanedioic acid), carboxy-functional
polyesters, carboxy-functional copolymers of acrylates and methacrylates, anhydrides (such
as the anhydride prepared from 1,12-dodecanedioic acid).

Other additives that can be used together with the compounds of the invention in powder
coatings include: degassing agents, flow promoters, tribocharging additives cure catalysts,

sensitisers, cationic and free-radical photoinitiators, as well as typical liquid paint additives.

A particular advantage of the compounds of the invention is their low basicity, as basic
compounds often catalyse the crosslinking reactions of powder coatings to cause poor flow

and degassing, and reduced storage stability. This is particularly useful in formulations of



basi city advant ageous, but also the ability of the hindered norpholinones to
w thstand and prevent yell ow ng caused by oxides of nitrogen in gas-fired
ovens. Use together particularly wth phosphite and phosphonite
costabilisers, as disclosed in EP-A-816442, and dial kyl esters of

di t hi opropionic acid is particularly b@heficial. The conpounds of the

i nvention can, where appropriate also be used to stabilise polyester during
manuf acture as well as at all stages of its subsequent use. The pignents

can be h@ﬁrré?é’dﬁ\/i@y sQéKJé@th% dAcidfRhéthhdrfialtl-@ABHNAliseb ity Hier6 ORI NY

conposi tions ferably contain no pigments and are used as a cl earcoat.
Li kewi séo'ﬁbléﬁ‘é?r”r@‘dh@ soprungs of the inveatien lageier WY AsPBATSagsredally Obte f or

appl i Caﬁ*d?@ﬁyph@n)‘}mﬁzm?‘élaﬁmh'b%d e&@ﬁﬁmoveeﬁ]e%a%érxb.mg mﬁth@?t‘?dﬁ%%@d or

unpi gnment ed t opcoat o e paint |n| sh use for under gl ng coats,
however catplysigy ébetb@'s@h@ﬁ@yStsmnﬁrM@mih%f algssps ekanabsprirrassiiches thaseel

corrpounggv.o'ﬁélg éli’ {?Eé &%phf&%@?ggé f &t otR}%r%ﬂté‘%y\b\g g%tu&%ﬂﬁ@g Bgér%f L he

formul a ecl a oun t he Tornmul R7, R8
and R9, WeaHteraé)ﬂldteamlq}SOofbumch other, are H, Cl-C5al kyl, C3-Chal kenyl,
C5-Cl2aryl, an electron w thdraw ng group, C6-Cl2aryl whi ch is substituted
by Cl-C4al kyl, Cl-C4al koxy, hal ogen, and wherein at | east one of R5, R6, R7,
R5 andIinR®wder noatings the esapaunds vetheiimwentiors carpalse be nsed o impeavedbeind of the

formul a_|. I I - ,
bnd Ro. oFEBRTERY ¥ ReauEE TRRUAG & ol AT, HEERGEA TR pfBw
Co- ClZabgélcltyaauivahtagewum buti al$1:dnha\ab'rlig/ @jrthmpndéiﬁd ﬁidtatm;ﬂnom mrwdrstandtdnslt ituted
by Ci1-C4al k n. and all rrbols re a elned
Shove. PRYETEIEINTSARSEI R ERogBRh Ghqirah BRnss R Be Rk pdtfrlifl |
- 55- A WNitiNphdspRt@ ahd phosphohite dbdiahbilisirs, \Asldiéclob%nﬂEEbﬂBs‘rmm\br@-B B O (I a) RO
R8 dialkylesters of dithiopropionic acid is particularly beneficial. The compounds of the invention

can, where appropriate also be used to stabilise polyester during manufacture as well as at

all stages of its subsequent use.

The pigments can be inorganic, organic or metallic pigments. The novel coating
compositions preferably contain no pigments and are used as a clearcoat.

Likewise preferred is the use of the coating composition as a topcoat for applications in the
automobile industry, especially as a pigmented or unpigmented topcoat of the paint finish. Its

use for underlying coats, however, is also possible.
Some products of present process are novel compounds.

Present invention therefore also pertains to a compound of the formula I, especially a
compound of the formula la, wherein Rs, Rs, R7, Rg and Ry, independently of each other, are
H, C4-Cgalkyl, C3-Cgalkenyl, Cs-Coaryl, an electron withdrawing group, Ce-Cizaryl which is
substituted by C¢-Cjalkyl, C;-Cjalkoxy, halogen, and wherein at least one of Rs, Rs, Ry, Rs
and Rgis not H. Present invention also pertains to a compound of the formula |, especially a
compound of the formula la, wherein Rs, Rs, R7, Rg and Ry, independently of each other, are
C1-Cgalkyl, C3-Cgalkenyl, Cs-Cyoaryl, an electron withdrawing group, Ce-Ci.aryl which is
substituted by C;-Cjalkyl, C;-C,alkoxy, halogen; and all other symbols are as defined above.

Preferred compounds of the formula | are those of the formula la



R7 Rn
fromthe range

C2- Cl2al kyl ene,

di (Cl- C4al kyl e

phenyl enedi ( C1-
1, 4- pi per azi nedi yl ,
(C1- Cl2al koxy) car bonyl
R 2 is a group of the formula (Ib’

except hydroge
HCHZ (Ib")
bei ng Cl-Cl8al ky
1, 2 or 3 Ll
or 3 Ci1-C4al kyl
substituted on
bei ng i ndepend
i ndependent |y
(1d"); H3C CH3

OC—O 1 X2 O00-X--~XXi

3-9; R5-RO are as defined for fornula

C4- Cl2al kenyl ene, C5-C7cycl oal kyl ene,
ne),
C4al kyl ene) or
-0- or >N Xl
or
n, or
(1)
QS Cl2cycl oal kyl which is unsubstit

e RS in which the index n ranges from1 to 15, being especially

l; RL2 is
C5- C7cycl oal kyl ene-

Cl- C4al kyl enedi (C5- C7cycl oal kyl ene) ,

C4- Cl2al kydsene i nterrupted by
with X1 being Cl-Cl2acyl
havi ng one of the definitions of R14 given bel ow

or

) SCH2 i

or (lc');

OOwth mbeing 2 or 3, X2

ut ed o substituted by

CAA% h-whichims unsubs,u_t_ui_e.d_:L_su.’aﬁ d by 1, 2
cl- cal k xy; C7- C9phenyl 4l kyl whi i sl unsubstituted or
t id<phéhyl by|1, 2 or 3 Cl-Cdal kyl: ahd -Féx the radicals X3
ently|of one aﬁqt her C2- Cl2al ne; the radicals A are
of on& anot her -OR13, N(' GF a| group Bf the fornmula
R8 R7 R5 H,C ,T cH,
P (1a)

R — Ry

i N,

in which the index n ranges from 1 to 15, being especially from the range 3-9;

Rs-Re

are as defined for formula [;

Rj2 is C,-Cyoalkylene, C4-Czalkenylene, Cs-Cscycloalkylene, Cs-Cocycloalkylene-
di(C4-Cqalkylene), C4-C,alkylenedi(Cs-C-cycloalkylene), phenylenedi(C4-Caalkylene) or
C4-Cyoalkylene interrupted by 1,4-piperazinediyl, -O- or >N-X; with X being C,-Cizacyl or

(C4-C12alkoxy)carbonyl or having one of the definitions of R4 given below except hydrogen;

or R12

—CH;—CH—CH;—

is a group of the formula (Ib’) or (IC’);

(Ib’)

with m being 2 or 3,
X2 being C4-Cygalkyl, Cs-Cocycloalkyl which is unsubstituted or substituted by 1, 2 or 3

C;-Caalkyl; phenyl which is unsubstituted or substituted by 1, 2 or 3 C4-Caalkyl or
C4-Cjalkoxy; C;-Cgphenylalkyl which is unsubstituted or substituted on the phenyl by 1,2 or 3
C4-Csalkyl; and



x -O(1d") R R6 H3C CH3 R13, R14 and R15, which are identical or different,
are hydrogen, C1-C, 8al kyl, C5-Cl2cycloal kyl which is unsubstituted or
substituted by 1, 2 or 3 Cl-C4al kyl; C3-C, aal kenyl, phenyl which is
unsubstituted or substituted by 1, 2 or 3 Cl-C4al kyl or Cil-C4al koxy;

C7- C9phenyl al kyl which is unsubstituted-or substituted on the phenyl by 1,
2 or 3 Cl-C4al kyl; tetrahydrofurfuryl or C2-C4al kyl which is substituted in
the 2, 3 or 4 position by -OH, Cl-C8al koxy, di(Cl-C4al kyl)am no or a group

f the f I Yo Y\-/N - I ' i t.h [ - CH2-, -CH2CH2-

gl\l— CHg ﬂge: %fﬁ%ﬁ(l%%%'fd?%engﬂa x&%a\}’“@tﬂgrégﬁ%ﬁg{rje@ne formila (le): ?(ri s
-0- or ¢ RtfalsRlard indépathidegiynof dnb-anbiiwr kPR, Wﬂ@}@agl@raygrou@ﬂﬁ&cycloal kyl
whi ch | r@quﬁ@ |tuted or substituted by 1, 2 or 3 Cl-C4al kyl;

Cr- (39ph which is unsubstituted or substituted on the phenyl by 1,
2 or 3 Cl-CAal ky,Cc t eHgahydrofurfuryl, a group of the fornmula (If'), H3C CH3

-Ol:_ H3C CH3 -C4aIFR¥I |ch|sRsubst|tuted|nthe2 3 or 4 position
by -OH, Cl- Q o or a group of the fornmula (le");
R11 has one It ons gi ven\tor R16; and the ré@d)cals B have

i ndependent|y of © anot r one of tHBgdefinitions given for A, and where
in the indivi dua,lcre@u;rrent Sunits of the fornula (I a), each of the radicals
B, R11 and RI12 may have identical or different neani ngs. Further new

pr oduct $x1gfn1pamsam which &es Rlentical esgiffarent,airé Aydrogées 0,L¢ galkyiMas-8nNdydiGalkyd 7- R
<R 2 Rl}hc%ls unsu ltuiea(or su%st) tuted by 1, 2 or 3 C4-C,alkyl; C3-Cigalkenyl, phenyl which is
unsubstituted or substituted by 1, 2 or 3 C,-C,alkyl or C-C,alkoxy; C,-Cgphenylalkyl which is
unsubstituted or substituted on the phenyl by 1, 2 or 3 C,-C,alkyl; tetrahydrofurfuryl or

C>-Caalkyl which is substituted in the 2, 3 or 4 position by -OH, C,-Cgalkoxy,

di(C4-C4alkyl)amino or a group of the formula (le’);

Y N—— (le”)
__/

with Y being -O-, -CH,-, -CH,CH,- or >N-CHj,
or -N(R14)(R1s) is additionally a group of the formula (le’);
Xis -O- or >N-R¢;
Ry is hydrogen, C4-Cigalkyl, C3-Cigalkenyl, Cs-Ciocycloalkyl which is unsubstituted or
substituted by 1, 2 or 3 C;-Cgalkyl; C;-Cophenylalky! which is unsubstituted or substituted on
the phenyl by 1, 2 or 3 C,-C,alkyl; tetrahydrofurfuryl, a group of the formula (If’),

H,C CH,
R, R, R, "
ot g "
R, Re
H,C CH,

or C,-Caalkyl which is substituted in the 2, 3 or 4 position by -OH, C¢-Cgalkoxy,
di(C4-Calkyl)amino or a group of the formula (le’);

R1y has one of the definitions given for Rys; and

the radicals B have independently of one another one of the definitions given for A;

and where in the individual recurrent units of the formula (la), each of the radicals B, R4, and

Ri2 may have identical or different meanings.

Further new products of present process correspond to formulae llic, IVa and Va



XH2 H RB R4 RR2 R 225 R NORs (IVa) /~/\ RO RR3 R3 R4 )cR2 Re R~
RS RRNORe (V RO RORI1RI 4H C wherein Ris an organic |inking
group of the formula B/ (M); EZ E2 is -CO or -(CH)p , where pis 0, 1 or
2; E, is a carbon atomcarrying the two residues R24 and R25, or is >N R25,
or is oxygen, and R24 and R25 are hydro§én or an organic residue,
characterized in that the linking group Rin total contains 2-500 carbon
atons and fornms, together with the carbon atons it is directly connected to
it and the nitrogen atom a substituted, 5-, 6 or 7-nenbered cyclic ring
structure; Rl, R2, an® R4, independently of each other, are Cl-Csal kyl or
Cl- Cohydroxyal kyl, or R and R2 together with the carbon atomthey are
attached to are CS-E( c Igfl(l%yl, or and R4 together with the carbon
atom they are attac ) ebCe- 2C§?‘30a| kyl; R5, REIIC)R7, R8 and RO,

i ndependently of each her, Qrze 2 Cl- Chal kyl, C2-C8al kenyl, C5- Cl2aryl,
Cl- C4hal oal kyl an elect ipn W t hdrawi ng group, or C6-Cl2aryl which is
substituted by a residue $elected from Cl- C4al kyl , Cl-C4al koxy, hal ogen;

b

e R

F{22 5

- (IVa
R NOI | lRe )
>< Ry R
R{ R,

R, R,
R R
>< e 1 g
R><N—O l | ' Re )
R, Ry, R
e 21
R{ R,
H2
wherein R is an organic linking group of the formula E1/ (v1);
\
E.._

2

Ez is -CO- or -(CH,),-, where pis 0, 1 or 2;

E; is a carbon atom carrying the two residues R,4 and Ras, or is >N-Rgs, or is oxygen, and R4
and Rys are hydrogen or an organic residue, characterized in that the linking group R in total
contains 2-500 carbon atoms and forms, together with the carbon atoms it is directly
connected to it and the nitrogen atom, a substituted, 5-, 6 or 7-membered cyclic ring
structure;

R1, Rz, Rs and R, independently of each other, are C4-Cgalkyl or C,-Cshydroxyalkyl, or R;
and R, together with the carbon atom they are attached to are Cs-Cyocycloalkyl, or R; and R,
together with the carbon atom they are attached to are Cs-C1ocycloalkyi;

Rs, Rs, R7, Rg and Rg, independently of each other, are H, C4-Cgalkyl, C,-Cgalkenyl, Cs-
Cioaryl, C4-Cshaloalkyl, an electron withdrawing group, or Cg¢-Cyzaryl which is substituted by a
residue selected from C4-Cjalkyl, C-Cyalkoxy, halogen;



-58- R20 and R21 are hal ogen; and R22 and R23 are hydrogen or together are a
chem cal bond, H2 R 24 Cwth the proviso that Rin formula Illc is not the
| i nking group x wherein R4 and R 25 C H2 R25 together are =0 or wherein
R24 is hydrogen and R25 is hydrogen, OH, or al kanoyloxy which is
substituted by phenoxy or al kyl phenoxy8-Wien E, is substituted carbon, E2
mainly is -(CH2)P , especially CH2; when E, is oxygen or NR25, E2 mainly is
carbonyl. Thus, a compound of formula Illc, IVa or Va is preferred, wherein
R is a Y, ual )l arehaldRfed: akydr ocar bon or a C2- Cwohydr ocar bon cont ai ni ng 1-200
het er o atoms sel ected from ni trogen, oxygen, phosphor us, sulfur, silicon
and hal Bg@Rd RandrediAragemer tagethes atg a ghemicalkpdp 2 ¢ ¢ R 2< | (Via), R
26 N, (Mb) or Q(VlIc) R25 (CHOO where pis 0, 1 2; R, R2, R3 and
R4, independently of each other, are C, -C3al kyl or C - __hydr oxyal kyI or R
and R2 t r tRe to

C5- ClZc‘{'l/lc %I%E?/Vllé,éﬂ that %}? ?@m%jﬁlc ?sor%g][tiehﬁ%nﬁtq?o% n atom ![nh and
attached to are Co- ClchcI oal kyl ; R5 and R6 independenily are H or rret hyl ;
and R7, R8 and R9 independently are C, - C4dhal oal kyl, phenyl, vinyl, nitro,
CN, 00 ¢ I I | oAar R24 and
R25 mgﬁsgbngyr%tﬁla?e g?g)rvﬁnef%ng%agp Iyg,lr? 8%2§ﬁ§$§gg§§§gxagnd%?§1ﬁ&3>9| zﬁd R26 is
hydrogé’l’h'@? isgbeftytediby %QQWQ"@M’@HQ"Ytoget her with the remaining
structure of formula (VIb) a C2-C500hydrocarbon containing 1-200 hetero

atons sel ected from nitrogen,
When E; is substituted carbon, E; mainly is -(CH,),-, especially CH,; when E; is oxygen or

NR;s, E; mainly is carbonyl.

Thus, a compound of formula lllc, IVa or Va is preferred, wherein R is a divalent C;-Csq
hydrocarbon or a C,-Csehydrocarbon containing 1-200 hetero atoms selected from nitrogen,
oxygen, phosphorus, sulfur, silicon and halogen, and conforms to the structure

H H
gz /Cz—- ,Cz—‘
Ranl/” (Vla), R,e—N (VIb) or 0 (Vic)
R 25>(§H2)|3 O>/ O>/

where pis 0, 1 or 2;

Ri, Rz, Rz and R, independently of each other, are C,-Cgalkyl or C;-Cshydroxyalkyl, or R,
and R, together with the carbon atom they are attached to are Cs-C,cycloalkyl, or Rz and R,
together with the carbon atom they are attached to are Cs-Cq.cycloalkyl;

Rs and Rg independently are H or methyl; and R;, Rg and Rg independently are C;-
C.haloalkyl, phenyl, vinyl, nitro, CN, COOR;o, Where Ry is C4-C12alkyl, Cs-Cocycloalkyl or
phenyl;

R.4 and Rys independently are hydrogen or an organic residue as defined, and

Rz is hydrogen or an organic residue forming, together with the remaining structure of
formula (VIb) a C,-Cseehydrocarbon containing 1-200 hetero atoms selected from nitrogen,

oxygen, phosphorus, sulfur, silicon and halogen.

Most preferred is a compound of formula lllc, IVa or Va, wherein



oxygen, phosphorus, sulfur, silicon and hal ogen. Most preferred is a
conpound of forrmula Illc, IVa or Va, wherein -59- R5 and R6 independently
are Hor nmethyl; and R7, R8 and R9 i ndependently are Cl- C4bronvoal kyl,
phenyl, CN, COOR10, where R10 is Cl-Cl2al kyl, C5-C12Cycl oal kyl or phenyl;
especially wherein R5, R6, R7, R8 and R95re hydrogen; R2() and R21 are
bronmo; and when R confornms to the structure of forrmula Vla, pis 1 and R1,
R2, R3 and R4, independently of each other, are nethyl or ethyl; when R
conf or s te édam§haétféruéﬁtnwérefrpéﬁmémylvhm RR R dR& RStAdeeshaBdy ar@@gpendent ly

of each other, are or ; R2 together w th the carbon
atom t hey %P@”AQE’(”%YM%‘&”Y' oCHy @O Q;‘l"ﬂ}?y%ﬁafdﬁ @1012%‘1@" -Gmeycrealkybefanesyl: wi t h
t he car bonssgbaant WissreIrg, & tm,ch dnd &, arenveo cycl oal kyl ; when R conforns
to the strusgtureytof forrrul’és g R1 9R2, @%ﬁ R4, |ndependently of each
ot her, ar &can¢Hai %f?Ibf@f‘O(ﬂldCShydroxyal kyl, or RL and R2 together with the
carbon at Qménrﬁﬁoﬁbﬁn%fottﬁégﬁﬁlct&r% Ah&niaps g_‘pachcI oal kyl, or R3 and R4
together wth the carbon atomthey are attached to are C5-Cl2cycl oal kyl .
Speci al erfpRdsinsl Rs Rgi Beand Bs, w@aﬁmﬁmomaqhmh(froamathvnqr@thym ~R2 RXR
NOCC C:I-‘j%en %Sb,l.fg)mg-% th@stn‘iﬁur‘édﬁ"%r él%f\? pR is a C, -C5o0hydrocar bon
containing 1-2

hetero atons sel ecte romnitrogen, oxygen, phosphorus,
sul fur ancF%hab dipeand Ra independengy ot eapbtdiksr, asietrhethier eitryl; @aRo @nd &iadogetieer

o e e
conpl et e ftbe narban atdm they @ré attanhed 4o am:@u@ecm‘loalm formula R2 RLON-OCC
CH3 when R conforms to the structure of formula Vic,

Ri, Ra, Rz and Ry, independently of each other, are C;-Cgalkyl or C,-Cshydroxyalkyl, or R,
and R together with the carbon atom they are attached to are Cs-Ciacycloalkyl, or R; and R,

together with the carbon atom they are attached to are Cs-Ci,cycloalkyl.

Special emphasis is given to a compound of the formula llic

e

R_. N—O—-C—C—CH, |, (lilc)
>< H, H,

Ry R,

wherein R is a C;-Csoohydrocarbon containing 1-200 hetero atoms selected from nitrogen,
oxygen, phosphorus, sulfur and halogen, and forming, together with the two carbon and the
nitrogen atom, a substituted, 5- or 6-membered cyclic ring structure, and

Ri, Ry, R3 and R4 are as defined above, with the proviso that R does not complete formula

lllc to form a structure of the formula

R, R1
\
O N—O— C—C—CH
H H, H,
R, R

Especially preferred is a compound of the formula lilc shown above.



HH2 H2 R4 R3 Especially preferred is a conpound of the formula Illc shown
above. -60- Thus, the new sterically hindered am ne usually corresponds to
the formulae (1 a), (1 b) or (2a) or contains at |east one group of the
formula (3) or (4) CHB GGCH2 CH3 G GCHZ G3 G NOG&G GCH2 (la) G NN
G (1 b)), CHBGCH2 nl1CHBn2 RZORLI~~ G11 - NO (2a) R3--1 Rg CH3 Gl
CH3 Gl GCH2 22 GCH2 & G - N(3), G NN- (4, GCH2 G- CH2 &3 CH3
CH3 in which n, is a nunber from1 to 4, G and Gl, independently of one
anot her Thus; thehyat sigrealiyhinderddyamine Gsually aermespgreigyo the-foreutaeiia), (Dbp=CH CH3

or halo - cl - , Oor brom nated n-propoxy;
Gl2, |f&%pg%g&ian?éﬁggéé’fggf%éfaﬁh% %ﬁrﬂylgqé)g&gtégrrupt ed or interrupted by one
or nore pxygen - _
CH, g
1
CH, g,
G_CH2 13
G, — Gy, (1b),
G—CH,
CH,
N>
RZ
R, ©
G,,—N O (2a)
R
3 R4
CH, G, CH, G,
G— CH, G, G—CH,~| ( G,
G;;—N (3), G, —N N— (4),
G3
G— CH; G— CH;
CH, CH,
in which

ns is a number from 1 to 4, G and G, independently of one another, are hydrogen or methyl,
G, is n-propoxy, O-CH=C=CH,, O-CH=CH-CHj; or halogenated n-propoxy, especially n-
propoxy, or brominated n-propoxy;

G2, if nyis 1, is C4-Cygalkyl which is uninterrupted or interrupted by one or more oxygen
atoms, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an aliphatic, cycloaliphatic,
unsaturated or aromatic carboxylic acid, carbamic acid or phosphorus-containing acid or a
monovalent silyl radical, preferably a radical of an aliphatic carboxylic acid having 2 to 18

carbon atoms, of a cycloaliphatic carboxylic acid having 7 to 15 carbon atoms, or an «,f3-

unsaturated carboxylic acid having 3 to 5 carbon atoms, where each carboxylic acid can be
substituted in the aliphatic, cycloaliphatic or aromatic moiety, if present, by 1 to 3 -COOZ;,,
groups, in which Z,, is H, C4-Cxalkyl, C3-Cizalkenyl, Cs-C;cycloalkyl, phenyl or benzyl,



atons, cyanoet hyl, benzoyl, glycidyl, a nonoval ent radical of an aliphatic,
cycl oaliphatic, unsaturated or aromatic carboxylic acid, carbamc acid or
phosphorus-contai ning acid or a nonovalent silyl radical, preferably a
radi cal of an aliphatic carboxylic acid having 2 to 18 carbon atons, of a
cycl oal i phatic carboxylic acid having 7-%d-15 carbon atons, or an a, R-
unsaturated carboxylic acid having 3 to 5 carbon atons, mhere each
carboxylic acid can be substituted in the aliphatic, cycloaliphatic or

aromati c rjat m, is i2f nsmgecs@alkyledie/ cfl4 G1Qau8eny(aa@z>1ﬂylerw auplerit Padiédl 6harldibhiasc, H,

Cl1- C20al kyl , Cl2al en or benzyl, -61 Gl2, if
o a5 YtlegTigis s IPDHS oromad fa R ek S e 260 a1 winseherusad cal
of an ali Roatdiring adiyf ©F aalviaphesilys radida|prétBibiyCa Ritical St dliphaticcacdreanit Bcidci d,
di carbam ¢ aci d or_phosphorus- containing acid or a divalent silyl radical,

pr ef er abl NGO Caét?ona%f"@ﬁi YPragyctoalpRaF 196 RIAMAtic Higagpoxpli 4ig haVing 834

carbon at ¢EFsondtords @Y 61 &ﬂélldﬂﬁﬁé 'c?cl@éhp%ﬁ&'f@rtér@r’r@h@@b@r@ébﬂld §0|dlﬁé\ﬁ|né‘6t\4hn9 8-14
carbon atons or of an ali hatlc cycloal i phatic or aromatic di carbam c acid

havi ng 8- TArDAELAEDA Whes e ACINAIERBORAISIACH| DAY BB SyPStuteR MdhealPNRC e Ubst i t ut od
| the al Iqb@hishatic 6Y LRk AR By Bhe 8F ARAIJCOMDRAISsY One or tuo - COCZ12

gr oups, is a trivalent radical of an aliphatic,

cycl oal i pHamiiEnde 3a't5cﬁ1‘ﬁi’@‘€”ttfﬁij'é%ir%@i%y’ﬁi'P’@“ﬁc@@'oahmﬂéWrﬁﬁy“%@ tiGARIXVEGAGEH i n
the al i phafyig, mﬁy%b%ﬁbétﬁth‘l@& 'lﬁth@rallﬁﬁéiﬁaévcfoaﬂﬂhé?&%rQ)’ommg pyf an aromatic

ticarbam c acid or of a phosphorus- containing acid, or |satr|valent silyl
radi cal , aﬁ@%z of ap arpmatis tricarbamig acist erf &l R@ﬁSPhQiuﬁ gentaipingggidapi ipiedtivatent

cycl oal i phgti, ?51 aromatic tetracarboxylic acid; Rl, R2, R3 and R4,

i ndependent y of each other, are Cl-C8al kyl or Cl-C5hydroxyaI kyl, or RL and
R2 t oget handwikhf bhie %@r&o@hamlmhradieql ohae akiphaticmydloaliphatie oCaro@etiey cl oal kyl ,
or R3 and k?(g& £lid W th the carbon atomthey are attached to are

C5- Cl2cycl oa?(i(y 'S ’hydrogen or nethyl; GL and &, independently of one
anot her, dteRbyRtl ageh, indeparydendy of e@zhtd’tImer aneeCﬁC@lHyi;OnGumedromalkxamfRB is a

di rect bo rdg!{ tHSétHé! Witk the Q3 nbaq(ﬂq%hecv ar];;%'{t%e%eto(aﬁg Cs- w@%al%l orllﬂk ’Hﬂ%}o a

car bon, nvor ~oxygen a
together with the carbon atom they are attached to are Cs-Ciocycloalkyl;

G is hydrogen or methyl;

G and G, independently of one another, are hydrogen, methyl or together are a substituent
=0; and

Gg is a direct bond or methylene,

open bonds of formulae (3) and (4) are linked to a carbon, nitrogen or oxygen atom of an
organic residue as defined above,

G is hydrogen, C4-Cyqalkyl, Co-Cshydroxyalkyl, Cs-Cscycloalkyl, C7-Cgaralkyl,
C,-Cqgalkanoyl, Cs-Csalkenoyl, benzoyl or a group of the formula (1b-1)

CH; g,
G—CH,
Gi—N (1b-1)
G—CH;
CH

n, is the number 1, 2 or 3;
and Gy, if Nz is 1, is hydrogen, C4-Cygalkyl, C3-Cgalkenyl, Cs-C;cycloalkyl, C-Cjalkyl which is

substituted by a hydroxyl, cyano, alkoxycarbonyl or carbamide group, glycidyl, a group of the



organi c residue as defined above, Gl13 is hydrogen, Cil-Cl2alkyl,

C2- C5hydr oxyal kyl , C5-Cr7cycl oal kyl, C,-C8aral kyl, Cl-Cl8al kanoyl,

C3- C5al kenoyl , benzoyl or a group of the formula (1 b-1) CH3 GL G CH2 G111 N
(1b-1) GCH2 CH3 n2 is the nunber 1,&22 or 3; and Gl4, if n2is 1, is

hydr ogen, Cl-Cl8al kyl, C3-C8al kenyl, C5-Crcycl oal kyl, Ci1-C4al kyl which is
substituted by a hydroxyl, cyano, al koxycarbonyl or carbam de group,
glycidyl, a group of the -62- fornmula -CH2-CH(OH)-Z or of the fornula

- CONH- ZforinolawBHgIC H{OHS-Zoyrabf dr@geformuie t OQNHeZ, in pineohyZ is hpdidbgehf mefByiar 2, i s

C2- Cl2al kyl ene, C6-Cl2aryl ene, xylylene, a -CH2-CH(OH)-CH2 group or a

- CH2- CI—E"C%’()V 'CH2-O-D-O group, in which Dis C2-C oal kyl ene, C6-Clbaryl ene,

bce- 012|cgaqj pal leyd, Wez-CQ!alkyléhQVGl)éiegaiylmb Henes fn@:lﬁéailmmwmzd@:bk;leaw I 08 -
enzoy e tive e OX - a e, a divalent raadlca
of an aTQ'%%'f'f@% Qaéb é{b?;%%ﬂq which Qr'ﬁﬁ:ﬁ’%zea%&i ﬁé@?qwe?ﬁ:i d or dicarbanic
acid or C@-ugtwaélkw@me/ ot [iRo@dedBat 6Qis néilafkanol, amen@yl 3r bersz l, ganpm 0

- CH2CH is 1, GL3 and
Gl4 togé‘f Bﬁ‘t'vél;rpeobo’f%g gﬂ%ﬁcgﬁ?mgwﬁ@ai faSFCg?f any %?é'ﬁ%ftq EVC'%%}'BP%‘Q c?fphatu c or
ar onat i grotatic ditfarbbxgicdidblfeatbarficaeidor dﬂéﬁaﬂﬁél?%é’@’é’ublwer ed am nes of

formula Illc are as descri bed above in sections Q) and preferences
i ndi cat B tf Reise} i @ gF8IPnew conpounds of fornul a 1llc are

0
CH,CH(OH)CH,-
“CH,CH(OH)CH,~ )J\ LCHOMCH,

O)\N/&O ’
l

CH,CH(OH)CH,-

or, if npis 1, Gy3 and Gy, together can be the divalent radical of an aliphatic, cycloaliphatic or
aromatic 1,2- or 1,3-dicarboxylic acid.

Preferred new hindered amines of formula llic are as described above in sections
(b’) - (’) and preferences indicated therein. The new compounds of formula llic are
useful as stabilizers for organic material against degradation by light, oxygen
and/or heat. The materials to be stabilized can, for example, be oils, fats, waxes,
cosmetics or biocides. Particular interest attaches to use in polymeric materials, as
in plastics, rubbers, coating materials, photographic materials or adhesives;
examples are organic polymers as described above, and reprographic, especially
color photographic material as described, for instance, in GB-A-2319523, DE-A-
19750906, page 23, line 20, until page 105, line 32, or in US-A-5 538 840, column
25, line 60, to column 1086, line 31; these parts of US-A-5 538 840 are incorporated

herein by way of reference.
Other preferences are as described above for the compounds of formulae | and 111

The examples below illustrate the invention further. All parts or percentages, in the

examples as in the remainder of the description and in the claims, are by weight,



useful as stabilizers for organic material against degradation by Iight,
oxygen and/or heat. The materials to be stabilized can, for exanple, be
oils, fats, waxes, cosnetics or biocides. Particular interest attaches to
use in polymeric materials, as 1in plastics, rubbers, coating materials,

phot ographic materials or adhesives; ex&fAples are organic polyners as
descri bed above, and reprographic, especially color photographic materi al
as described, for instance, in GB-A-2319523, DE-A- 19750906, page 23, line
20, until pRgs si‘a@&i o%bﬂﬁs@ﬁooﬂﬂehﬁe%r@o@ ated a&éﬁ'geFaQur’éWtheQrgn gd i ne 60, to
colum 106, line 31; these parts of US-A-S 538 840 are incorporated herein
by way of 30ciQbiCeniess slated otfervise: dhtheexamelessthadeliawingabbipdaionsor t he
conpounds a?@ uk&y- mul ae | and Ill. The exanples below illustrate the

i nvention further. parts or percentages, in the exanples as in the
remai nder P t he demlilrqumoam@gen the clains, are by weight, -63- unless
stated ot w se. R rature in the range 20-30
C, unl essh\grﬁ ated ot &gﬁ%@gg@&%i& b‘f[]rﬁolggugﬁéxlﬁe;‘igﬁt (tbhe ?ol | owi ng abbrevi ati ons

are used: MwvP. nel t iweighbevenage of malegelar Waighl(gbeel),aver age of nol ecul ar wei ght
(g/ mol); wei ght wei ght (g/nmol); GPC gel perneation
chr omat ogr aphy. Exar%r'%rﬁgggr ecﬁgéggﬁh%%"the starting conpound of the
formula Calls F{ C4 Nr NN- N- ~--N(C7i~)6-Ni--ri N(C{z)6-N~ NNN

L el i 6 e R M N N

N |

N—Z N (CH,), l NI\ N CH),—N j—N

N\\/N N\/ N / |
G+3 HC 043 CH3 HC

HC HC,
CH HC CH, HC CH, HC
N—CH, HC,—N H H HC,—N
CH
HC ( }oﬂa CHy
HC ’l“ CH,
H

Step 1: A solution of 74.3 g (0.35 moles) of N-(2,2,6,6-tetramethyl-4-piperidinyl)-n-butylamine
in 50 ml of water is added slowly at 0°C to a solution of 64.5 g (0.35 moles) of cyanuric
chloride in 500 ml of xylene, keeping the temperature during the addition and for further

1 hour.

After 2 hours at room temperature, the mixture is cooled to 0°C and an aqueous solution of
14.7 g (0.368 moles) of sodium hydroxide in 50 ml of water is added.

After 1/2 hour at 0°C and for further 2 hours at room temperature, the aqueous solution is
separated off and 69.2 g (0.175 moles) of N,N'-bis(2,2,6,6-tetramethyl-4-piperidinyl)-1,6-

hexanediamine are added.

The mixture is heated to 50°C for 1 hour and 48.4 g (0.35 moles) of ground potassium
carbonate are added and heated to 60°C for 4 hours.



C4HH3CCH3 CA FCNCQC-1H Step 1: A solution of 74.3 g (0.35 nol es) of
N-(2,2,6,6-tetranmet hyl -4-piperidinyl)-n-butylamne in 50 mM of water is
added slowy at 0OCto a solution of 64.5 g (0.35 noles) of cyanuric
chloride in 500 mM of xylene, keeping the tenperature during the addition
and for further 1 hour. After 2 hours‘%‘roomterrperature, the mxture is
cooled to OC and an aqueous solution of 14.7 g (0.368 noles) of sodium
hydroxide in 50 mM of water is added. After 1/2 hour at OC and for further 2

hour s ahftéraRaBhirRyWET whieF,2he brgan@gmgwg o‘éﬁbéﬁtia%d irfder y8Raked of f and 69.2 g
(0.175 noles) of NN -bis g tetramet hyl - 4-pi peridinyl)-1, 6-
hexanedPAd %F@aéd%?éwz | Gfixylene &eqoxetédat ed to 50C for 1 hour and 48. 4 g

(0.35 npees efssgﬁ&ég)tbfmna&gmm e@ramma ;ﬂé&@%eﬂsﬂeﬁbﬁb@%ﬁﬁe bR 60C for

4 hours. -6 ter washing w th water, the rog?dnlc phase is concentrated

nlor " vaddathanstine GXSCS BEMERAS 15001 L2 beWSn oA SAATLME REELUNTA 0156, © g

(0.35 np), 32?9{10%%) of ground sodium hydrox1de
N, N -bis(2,2,6,6-tetramet hyl -4-piperidinyl)-1, 6-hexanedi am ne are added and

the mxture is heated to 150C for 2 hours, cool ed again and added with 14 g

(0.35 ”W\@n’%ﬂxt% nQﬁé’é{Q&’toSszb é%ﬂ%ﬁﬁf’r ﬁ&rs%d‘&méﬁé’sﬁ&dl %aﬂe‘?%? Rebclich 140C for

further 4 hours, being the resid wat er of reaction elimnated off

azeot r oplinvaated offrepieopically @nd forfurthetiddhoars atBO°CAf t er cool i ng to 60C, the
m xture is diluted with 300 m of xylene, filtered and washed three tines
with 100 ml of ethylene glycol. This solution can be used for the isolation
of the AftermoolinD WRCi hednikiurets alitpled with 380epl df xylane dilteedrandrwashed tyeender

vacuum mﬁﬁsﬁg’ﬁiﬁomgffthiégég%'o 147 nol es) of 2-chloro-

4, 6-bis am no i azine are added. The m xture is heated to
140C for 3 hours and 20.3 g (0.147 noles) of ground potassium

This solution can be used for the isolation of the compound described in Example 6.

Step 2: After concentrating under vacuum at 60°C/10 mbar, 54.4 g (0.147 moles) of 2-chloro-
4,6-bis-(dibutylamino)-1,3,5-triazine are added.

The mixture is heated to 140°C for 3 hours and 20.3 g (0.147 moles) of ground potassium
carbonate are added, being the mixture heated to reflux and being the reaction water

eliminated off azeotropically.

The mixture is heated to 160°C for 4 hours, added to further 20.3 g (0.147 moles) of ground
potassium carbonate and heated again to 160°C for 2 hours. After cooling to 60°C, the
mixture is diluted with 300 ml of xylene, filtered and concentrated under vacuum at

140°C/1 mbar. A solid is obtained with a melting range of 130-136°C after drying; Mn (by
GPC): 2830 g/mol.

Example 2: Process of present invention; preparation of the compound of the formula



carbonate are added, being the m xture heated to reflux and being the
reaction water elimnated off azeotropically. The m xture is heated to 160C
for 4 hours, added to further 20.3 g (0.147 noles) of ground potassium
carbonate and heated again to 160C for 2 hours. After cooling to 60C, the

m xture is diluted with 300 m of xylenegsftiltered and concentrated under
vacuum at 140C/ 1 nbar. A solid is obtained wwth a nelting range of 130-136C
after drying; WM (by GPC): 2830 g/nol. Exanple 2: Process of present

i nvention; Qgreparati on of the conpound of the fornmula -65- C HA H3Ca N

N-(z)s-Nj N(2)6NNr-NNI N ~N N Jr4d N~ N CF~ H3C CH3 H3C CH3 H3C &&
HsCa C, H9 C\N H3CNCFt NCCH3 C|CF~ OO0 r - N ~CI—|§H3¢
g{3 (>3 CH$ g p—E—+m-a—lIcH,), +-eiN i

aut ocl ave N Neatl and rrech n| cal a«t{n\rer ale charged.l  a sdkhuiN.OR oq
1509(00 I)@th OléC xarrp 4Q;,.lan1,_L3 xylgne, 66]5

(0. 55 nol )caf aII g (0, 82 E:L pot i car bohat &
The mxture ifs ate t 1‘51@0 NI effs to eac f T ot ndool ed| down to

60C. 300 m of water care addedoand t he xtureols Vi gorOt@Iy stirred. The
organi c |ayer N5 GHaen| col | ect ed anigharged inja 1 liter roundqpettiwnmed
flask equi ppeq wth a chani c stirrer,

ter and \droppi ng funnel.
After cooling ¢ @ 15C, 128 g ¢6f a solutign of 32% by wei ght)of perac{atic
acid in aceti¢®acid i$Haddedgduri ng 80 minypes uggder stirrgmg. The
tenperature is raised to 0C an ther ctior’ mixture is left to rea®ts for 4
hours. A solution of 250 g of K2CO3 Hh 5@0 . of water is added and kept for
30 mnutes at OCwth 0
CH,

Step 1: In a 1 liter stainless steel autoclave with heating and mechanical stirrer are charged:
a solution of 150 g (0.05 mol) of the product of example 1 in 400 ml of xylene,

66.5 g (0.55 mol) of allyl bromide and 114 g (0.825 mol) of potassium carbonate. The mixture
is heated to 150°C, left to react for 5 hours and cooled down to 60°C. 300 ml of water are
added and the mixture is vigorously stirred. The organic layer is then collected and charged
in a 1 liter round bottomed flask equipped with a mechanical stirrer, thermometer and
dropping funnel. After cooling to -15°C, 128 g of a solution of 32% by weight of peracetic acid
in acetic acid is added during 30 minutes under stirring. The temperature is raised to 0°C and
the reaction mixture is left to react for 4 hours.

A solution of 250 g of K,CO3; in 500 ml of water is added and kept for 30 minutes at 0°C with
stirring. The organic layer is collected, washed 3 times with 100 ml portions of water, and
dried over sodium sulfate.

Step 2: The solution is charged in a 1 | stainless steel autoclave. After addition of 3 g of 5%
by weight platinum on carbon, the autoclave is filled with hydrogen of 40 bar and maintained
at 70°C with stirring for a period of 6 hours. Subsequently, the autoclave is cooled to 20°C
and vented. After removing the catalyst by filtration, the solution is concentrated at 140°C
and 1 mbar. The product is obtained as a white solid, m.p. 127-135°C, Mn (GPC) = 3580
g/mol, Mw/Mn = 1.38.



stirring. The organic layer is collected, washed 3 tinmes with 100 m
portions of water, and dried over sodiumsulfate. Step 2: The solution is
charged in a 1 | stainless steel autoclave. After addition of 3 g of 5% by
wei ght plati numon carbon, the autoclave is filled wth hydrogen of 40 bar
and maintained at 70C with stirring T8 a period of 6 hours. Subsequently,
the autoclave is cooled to 20C and vented. After renoving the catal yst by
filtration, the solution is concentrated at 140C and 1 nbar. The product is
obtained as a white solid, mp. 127-135C, Mn (GPC) = 3580 g/nmol, M~ Mh =
1.33. -66- Exanple 3 : Process of present invention; preparation of the
conpounEXainplert: Rreeess of Presentinveion; FP'SBW&“%PUB%B”‘PPMO“&P%fo'Pi‘bng 20 g
of lallyl-2,2,6,6-tetranethyl-piperidin-4-ol, 40 m of nethanol, 118 g of
H202 solution at 35 % (v/v). The m xt i's heated to 65 C, left to react
for 5 hours, concentrated under vacuu | met hanol has been distilled
off and 40 m of CH2ClI 2 are adde T dl)ﬁ stirred and the organic
c

| ayer is collected and W is obtained as a pale :
yel low oi | . 1H NMR (300 CDCI 3) / p /90 - 5.80 (m 1H) 5.21 - 4.97 (m
2H) ; 4.24 (m 2H); 3.87 (m 1H ;

N5 (m 2H) ; 1.42 (m 2H) ; 1.15 (s,
3H) 1.11 (s, 3H). Exanple 4a : Preparation of the conmpound of the formula

oxarpl ang By BRFEGISGTe fihgs" 245 BT e e earin dherlife BLAGYE'
filled (vfnméthmmm@@ofd-ﬂgcg sbmtlomadsm nlvau ned at 25 C under stirring for a

d of h | h , |
P e movad s, M S heaaaR B e e fod 1€ s Bkien Bl Bl nulo® waifief ifle, ' °
or oducg mgthanmbtaamed disstilled ofhiahe 46 ol lodCH2®I2 Nmachmlnwm:xtm Si;unfmpmd8fge(9t5 (m
1
Sh ernant g ilspiked pnd Bnsehbated Bk drfut i onindd a6 alele Valtbiv o

'H NMR (300 MHz, CDCI3)/ppm: 5.90 - 5.80 (m, 1H) ; 5.21 - 4.97 (m, 2H) ; 4.24 (m, 2H),
3.87 (m, 1H) ; 1.75 (m, 2H) ; 1.42 (m, 2H) ; 1.15 (s, 3H) ; 1.11 (s, 3H).

Example 4a : Preparation of the compound of the formula

\ﬂb

In a stainless steel autoclave are charged : 20 g of the product of example 3, 0.2 g of nickel
raney and 100 ml of toluene; the autoclave is filled with hydrogen of 8 bar and maintained at
25 °C under stirring for a period of 8 hours. Subsequently the autoclave is vented , the
catalyst is removed by filtration and the mixture is concentrated under vacuum. The product
is obtained as a white solid. '"H NMR (300 MHz, CDCI3)/ppm: 3.95 (m, 1H); 3.66 (t, 2H); 1.57
(m, 4H); 1.22 (m, 2H); 1.13 (s, 12H); 0.89 (t, 3H).

Example 4b: Preparation of the compound of the formula



O~ (CH2)8 ONOOIn a round bottonmed flask are charged : 20 g of product
of exanple 4a), 10.6 g of nethyl sebacate ,100 m of xylene and 0.25 g of
di -butyl-tin-oxide. The mxture is heated to 145 C, left to react for 6
hours with stirring, cooled down and concentrated under vacuum vyi el ding

t he above product as an oil. 1H NWR (300-éHz, CDCI3)/ppm 4.95 (m 2H); 3.66
(t, 4H; 2.21 (t, 4H; 1.77 (m 4H; 1.63 - 1.42 (m 12H); 1.28 - 1.18 ( m
36H); 0.90 (t, 6H). O her analytical data : HPLC assay 80% El enent al

anal ysis C neasured 67.6 %cal cul ated 68.4 % H neasured 10.6 % cal cul at ed
10.8 % N neasured 4.7 %calculated 4.7 % Exanp/e 5 Procéss of present

i nvention; preparation of the conpound of =—Kor nul ONO ~(CH2)8 ON
OO In a stainless steel autqclave are gh 20 ¢y of sebacic acid
bis-(2,2,6,8-tetranet iyl - pipReridin-4y commer ci al nanme: Tinuvin(r)
770), 24 g o | yl | de, GH,) assi urmAcar bonate and 100 m of
toluene; the mxpurg is dto 120 left/to react for 5 hours wth
stirring, cooled do tered to renove the salts. The excess of allyl
brom de is renoved istillation. -68- The solution is charged in a round
bottoned fl ask and o\ of netachl oroperbenzoic acid dissolved in 50 m of
tol uene are added over a period tinme of 30 m nutes keeping the tenperature
bel ow 25 C. Then a solution of 13 g of potassium carbonate in 100 m of

water is agdedodi bdtRncPfddkOite dRatdddr ez@a%f'ptrodu%t b?feiarH;SlQQfa) Sfd 6'd Smb@f 30

m nutes. The organic |layer 1s collected and washed w't tassium

car bonat e w%@ﬁeoho%ﬁ‘éﬁ yéenezandfb3% giohdicbuiydineoxide.

The mixture is heated to 145 °C, left to react for 6 hours with stirring, cooled down and

concentrated under vacuum, yielding the above product as an oil.

'H NMR (300 MHz, CDCI3)/ppm: 4.95 (m, 2H); 3.66 (t, 4H); 2.21 (t, 4H); 1.77 (m, 4H); 1.63 -
1.42 (m, 12H); 1.28 - 1.18 (' m, 36H); 0.90 (t, 6H).

Other analytical data :

HPLC assay : 80 %

Elemental analysis : C measured 67.6 % calculated 68.4 %
H measured 10.6 % calculated 10.8 %
N measured 4.7 % calculated 4.7 %

Example 5 : Process of present invention; preparation of the compound of the formula

O OQO/_/
\_\Oboy (CHQ)ET<O

In a stainless steel autoclave are charged 20 g of sebacic acid bis-(2,2,6,6-tetramethyl-
piperidin-4yl) ester (commercial name: Tinuvin® 770), 24 g of allyl bromide, 6 g of potassium
carbonate and 100 ml of toluene; the mixture is heated to 120 °C, left to react for 5 hours
with stirring, cooled down and filtered to remove the salts. The excess of allyl bromide is

removed by distillation.



The organic layer is then dried over sodiumsulfate and charged in a
stainless steel autoclave. After addition of 1 g of 5 % by wei ght platinum
on carbon, the autoclave is filled with hydrogen of 8 bar and maintained at
25C with stirring for 4 hours. After renoving the catalyst by filtration,
the solution is concentrated under va88um The product is obtained as a
pale yellow oil; "H NMR (300 MHz, CDCI3)/ppm 4.95 (m 2H); 3.66 (t, 4H);
2.21 (t, 4H); 1. 77 (m 4H); 1.63 - 1.42 (m 12H); 1.28 - 1.18 ( m 36H);
0.90 (Whe@'&uho@u?%‘ha%{%@ i td Fo@hd%hamedhﬁb@aaaseyg ZB%?eEé&ﬁmaé@fbem ysds : C

nmeasured 67.2 %calcul ated 68.4 % H neasured 10.3 % cal culated 10.8 % N
measur €ipsgivedon & aiofttalyene ?r%adéﬁ%r%!% agPeriodt Wi 3 enipites reepipd e a
N- ( CHZ}6m ,a‘an@lﬁewz@e@NH [N1Nn NC CFt NCat "~c Ac" Ilc tl NC N CH,
H3C CH3 F NCH NCNat HHHH H3C4 - NHCCH H3CNai3 i HThe
pr epar aF[heBrﬁ W’U‘E%Ofd?r ¢ @ﬁpot@mm@@qr@tq BWEOG 'ﬁ‘a%‘f"@‘@étﬁﬁ@%’e@dh? the]ftipfh

Exanpl gnikibPabd@it |sSfeﬁth3ier gmﬁ'ngsi%lr %b'ﬂﬁut@?tﬁié‘@rgarﬁl& %Ve? ﬁseébllécﬂea aInB%shed

concentrated at and mbar and -it a solid C, with an
aver agevita p@gsmpathonals%h@pmreparws @tsaﬂl?ﬁcbabpveUFON( )a N NO

N'(CHZ)'I€§1e'\|1)lia'énlc'\llab'er is then dried over sodium sulfate and charged in a stainless steel
autoclave.
After addition of 1 g of 5 % by weight platinum on carbon, the autoclave is filled with
hydrogen of 8 bar and maintained at 25°C with stirring for 4 hours. After removing the
catalyst by filtration, the solution is concentrated under vacuum. The product is obtained as a
pale yellow oil; 'H NMR (300 MHz, CDCI3)/ppm: 4.95 (m, 2H); 3.66 (t, 4H); 2.21 (t, 4H); 1.77
(m, 4H); 1.63 - 1.42 (m, 12H); 1.28 - 1.18 ( m, 36H); 0.90 (t, 6H).

Other analytical data :

HPLC assay : 78 %

Elemental analysis : C measured 67.2 % calculated 68.4 %
H measured 10.3 % calculated 10.8 %
N measured 4.6 % calculated 4.7 %

Example 6: Intermediate of the formula

sy —
e () "'

AY

HC i, HC CH, HC O HC cH
HC N O HE™ N oy HscTG“aHaClIl(}la
H H H H
HC, —N
Hﬁ(l%
HC N CH
H

The preparation of the current compound follows the procedure described in Example 1 up to
Step 1. The solution obtained from step 1 is then concentrated at 140°C and 1 mbar and it
yields a solid, mp 138-143°C, with an average Mn (by GPC) of 2555 g/mol.



HBC CH3 FaCCH3 HP ACH CCNar~-CNCHSCNCy rCi CH3 Hi ai, 0O0O00O
f-19¢4 - NV, CN H3ICNQi OTo a solution of 150 g of the product of
exanple 6 in 400 mM of xylene are added 66.5 g of allyl brom de and 114 g
of potassium carbonate. The m xture is heated to 150C, left to react for 5
hours and cool ed down to 60C. 300 m of “Wlter are added and the nmixture is
vigorously stirred. The organic |ayer is then collected, cooled to -15C and
128 g of a solution of 32% by wei ght of peracetic acid in acetic acid is
added durimgmple i nutes under stirring. The tenperature is raised to 0C and
the reaction mxture is left to react for 4 hours. A solution of 250 g of

K2CB in 500 m_ of water is added i|ﬁStll’l’lng and left to Teact r 30
m nutes at ©C~ TR Mrgaffitesta ' hrected N -wasdig—3 N 100
portions of water, Aand driedlover om sul te The Iut| RisS charged

inall stainlgsg steeh agtpcl \(ﬁi Af er Hca di 5% by wei ght
pl ati num on car PN aut 40 bar and
mai nt ai ned at Cwth t75r i g a er| f g"shoﬂrs equently, the

autocl ave is cooledto 20C and vented. After em)vr ng tr@e cat al yst by
filtration, the solution is dondghtraved at 140C and 1 |nbar.. The product
is obtained as a whNe solid,~mp. 125]- 135 WMh (GPON\= 2979 g/ nol.
Exanpl e 8: Conpound aof the orrrula 70 Cl NN NAN o)

To a solution of 150 g of the product of example 6 in 400 ml of xylene are added 66.5 g of
allyl bromide and 114 g of potassium carbonate. The mixture is heated to 150°C, left to react
for 5 hours and cooled down to 60°C. 300 ml of water are added and the mixture is
vigorously stirred.

The organic layer is then collected, cooled to -15°C and 128 g of a solution of 32% by weight
of peracetic acid in acetic acid is added during 30 minutes under stirring. The temperature is
raised to 0°C and the reaction mixture is left to react for 4 hours.

A solution of 250 g of K,COj in 500 ml of water is added while stirring and left to react for 30
minutes at 0°C. The organic layer is collected, washed 3 times with 100 ml portions of water,
and dried over sodium sulfate. The solution is charged in a 1 | stainless steel autoclave. After
addition of 3 g of 5% by weight platinum on carbon, the autoclave is filled with hydrogen of
40 bar and maintained at 70°C with stirring for a period of 6 hours. Subsequently, the
autoclave is cooled to 20°C and vented. After removing the catalyst by filtration, the solution
is concentrated at 140°C and 1 mbar.. The product is obtained as a white solid, m.p. 125 -
135 °C, Mn (GPC) = 2979 g/mol.

Example 8: Compound of the formula



To a solution of 93 g of

2-chloro-4,6-bis-(N-n-butyl-N-(2, 2,6, 6-tetranet hyl pi peridin-4-yl))-
1,3,5-triazine in 300 mM of toluene are added 42 g of allyl brom de and 71.7
g of potassium carbonate. The mxture7rqs heated to 150C, left to react for
10 hours, cooled down to 60C and 300 of water are added while stirring.
The organic layer is then collected and cooled to -5C, 64 g of a solution
of 39% by wei ght of peracetic acid in acetic acid is added during 30

m nutes under stirri®g. The tenperature is raised to OC and the reaction
mxture is left to eact for 2 hours. A solution of 90 g of sodium
carbonate in 500 W Nwater is added and kept for 30 mnutes at OC wth
stirring. The orgahi C_ ayer is collected and dried over sodiumsulfate. The
solutio ge A _stainless steel autoclave. After addition of 3
g of 5% by wei ght pl atln on carbon, the autoclave is filled with hydrogen
of 40 bar and i t 70Cwith stirring for a period of 6 hours.
Subsequent |y is cooled to 20C and vented. After renoving the
catal yst by i solution is concentrated at 140C and 1 nbar. The
product is obt ned as a'\‘/\,hl e solid. 1 HNW (300 MHz, CDClI 3)/ppm 4.97 (m

2H) : 3.67 (t, ﬁ) 329::}@ 4H): 1.80 - 1.30 (m 20H) : 1.31 - 1.08 (m
0

28H) ; 0.92 - ( m 12 -71 - Exanple 9: Conpound of the fornmula O- N
N 4N -0~ / NN-~NNNNNNN V1 NNOVO NNNN-~/\ C TNT

0~ O 10 a solution of 93 g of 2-chloro-4,6-bis-(N-n-butyl-N-(2,2,6,6-tetramethylpiperidin-4-yl))-
1,3,5-triazine in 300 ml of toluene are added 42 g of allyl bromide and 71.7 g of potassium
carbonate. The mixture is heated to 150°C, left to react for 10 hours, cooled down to 60°C
and 300 mi of water are added while stirring. The organic layer is then collected and cooled
to -5°C, 64 g of a solution of 39% by weight of peracetic acid in acetic acid is added during
30 minutes under stirring. The temperature is raised to 0°C and the reaction mixture is left to
react for 2 hours.

A solution of 90 g of sodium carbonate in 500 ml of water is added and kept for 30 minutes at
0°C with stirring. The organic layer is collected and dried over sodium sulfate. The solution is
charged in a 1 | stainless steel autoclave. After addition of 3 g of 5% by weight platinum on
carbon, the autoclave is filled with hydrogen of 40 bar and maintained at 70°C with stirring for
a period of 6 hours. Subsequently, the autoclave is cooled to 20°C and vented. After
removing the catalyst by filtration, the solution is concentrated at 140°C and 1 mbar. The
product is obtained as a white solid.

1H NMR (300 MHz, CDCI3)/ppm: 4.97 (m, 2H) ; 3.67 (t, 4H) ; 3.29 (m, 4H); 1.80 - 1.30 (m,
20H) ; 1.31 - 1.08 (m, 28H) ; 0.92 - 0.80 ( m, 12H).



A m xture conposed of 64.5 g of the conmpound described in the exanple 8, 200
m of xylene, 20.4 g of potassium carbonate and 4.6 g of N1

-[ 2- (3- Ami no- propyl am no)-ethyl]- propane- 1, 3-diamne is heated up to 140C
for 10 hours, cooled dowmn to 20 C and washed wth 200 m of water. The

col l ected organic layer is concentrated -at1 -140C and 1 nbar. The solid

obt ai ned has a mp in the range of 115 - 120 C. Exanple 10: Conpound of the

formula ONO NN fj NOH To a solution of 30 g of
N, N - bi s( 25y @ggg&ag&;ﬂlmém@hggl dinyl)-1, 6-hexanediam ne in 240 m of
t ol uene are adde allyl brom de and 63 g of potassium carbonate. The

cooled down to 20C, filtered and the volune of ft\he solution is reduced at

100 m by solvent ev@aporation at 110C and 1 nbar

resul ting mxture | heated up to 150C and left/to react for 6 hours,
§ acuum To the

concentrate sol ¥y on/are added 150 m of tol uene,N 0690' ing dowmn to -
10C a sol ut N0y "of g of mchl oro perbenzoic ac m of toluene is
added over one our er stl rring. HAfter Hhe'¥ Ng the m xture up to 0C, a
sol ution of 100 g ofn po mow n O' rri of wat er i s added under
stirring and | t chf 20C )\72 The or ganl | s coll ected, dried
over sodium sy I and hydrog naf\'ed with 40 bar 'd) drogen with 2 g of 5%
pl ati num ov\e-r-/ C on at/\7\0/€N out;s/\The ca aI |s recovered by
filtration and the lution is conc ntrated at 1 Cunder 1 nbar. 1 H NWR
(300 MHz, CDC13)/ppmy 3.75 4H) 3.54 (t, 2.82 (m 2H); 2.63 (t,
4|—|);178-145( 20H) 23(m4H);116(s 12H) ; 1.10 (s,

12H), 0.89 (m 6H). Exarrple i1 Corrnpund of the formula O N O To a solution
of 90 g of benzoic acid 1-butq2- enyl;p 2,6, 6-tetranet hyl - pi peridi n-4-yl
ester in

A mixture composed of 64.5 g of the compound described in the example 8, 200 ml of
xylene, 20.4 g of potassium carbonate and 4.6 g of N-1-[2-(3-Amino-propylamino)-ethyl}-
propane-1,3-diamine is heated up to 140°C for 10 hours, cooled down to 20 °C and washed
with 200 ml of water. The collected organic layer is concentrated at 140°C and 1 mbar. The
solid obtained has a m.p. in the range of 115 - 120 °C.

Example 10: Compound of the formula

To a solution of 30 g of N,N'-bis(2,2,6,6-tetramethyl-4-piperidinyl)-1,6-hexanediamine in 240
ml of toluene are added 50 g of allyl bromide and 63 g of potassium carbonate. The resulting
mixture is heated up to 150°C and left to react for 6 hours, cooled down to 20°C, filtered and
the volume of the solution is reduced at 100 ml by solvent evaporation at 110°C and 1 mbar
of vacuum. To the concentrate solution are added 150 ml of toluene, after cooling down to -
10°C a solution of 82 g of m-chloro perbenzoic acid in 200 ml of toluene is added over one
hour under stirring. After heating the mixture up to 0°C, a solution of 100 g of potassium

carbonate in 300 ml of water is added under stirring and left to reach 20°C.



200 m of toluene, are added 70 g of 4-Bronp-2-butene and 100 g of potassium
carbonate. The mxture is heated to 140C, left to react for 10 hours under
stirring, cooled down to 20C, poured in 200 nml of water and stirred. The
organic layer is then collected, concentrated by renoving 100 m solvent at
110C at 20 nmbar, then added with 100 ‘fé 'of fresh tol uene. The resulti ng
solution is cooled down to -15C and a solution of 100 g of

m chl or o- perbenzoic acid in 200 M of toluene is added during 30 m nutes
under sThe drgagic lalBeisrcokdated; dried bedrtsotium s@tatd afdhydtodenate with foamEn a

| uti f 40 f t b t dded d
S0 r T dateasd w2 DSk HRNIMSR: frtan 8t ol iR lsd s BE 0 Sshaor
vacuum pylfieatphcthdahe sblti@iniedohcentrated £ 11643 onddritqubat,. 1 H NVR (300 'VHZ

5 560 m TN 1908 e, Cicibisonrneg 75 48 B b 48 B 5. % 23 Lot ; £78),

(m2H) ;145 éon—il)71z(2m1éc5 i) aHEXRAB|S 128) ; Caopsumth) Odsggﬂ, émmrrml a 4N-0 To a

sol ution of 52 of 2,2,6,6, tetranethylplperldlne in 2 of hexane are
added 102 g of potaSS|un1carbonate and 135 g of propargyl brom de. The

m Xt ur egyatn dl“? 4 CorhfoukdYfind Bfhyh0 react for 10 hours under stirring,
cool ed down to 20C, poured in 300 mM of water and stirred. The organic

| ayer is then collecte dry ed over sodium sul phate, and distilled under
vacuum coll@cting fractyion at 64C and 10 mmHg which is then dissol ved
in 250 mM of \73s rouet hpe and cooled to -15C. To the resulting

sol ution is_&dded a\solmution of 100 g of mchloro-perbenzoic acid in 200 n
of hexa 30 minutep while stirring. The mxture is left to react for 2
hour s at and a solutron of 40 g of potassium carbonate in 300 m of
water is added while stirring. The organic layer is collected, dried over

S ek Lol Fo b 0 b sl PAGRERR b SRS AR YR T AG)
H ; 5.20 oof tolkpne, afe 5@6@570 QSOfH) Bron10 -2dufene an@H)00 g @mtqsls@rrn@rbwn@ound of
the for xﬁjrm{r‘iééﬁegj @fm%fb Qeff oL fSPWR{Aﬂg uﬂﬁércsﬁ.k gcéd? dd H&Nr“r‘f&aél}”lge 11,

500 M o ano ar ca rged In an autbcl ave.
The autmpaired/ig 309 rhlidf Iwatbrwnd Istirt€d. B'dtue cm@ar‘mglbhlyetge thenagodiected, moacemmten byi0 C

under Slle"n Wntl OB%I B! étqqo% aPZd]r%BE\rS ’[hetnhaecﬂjehkmfh% doR o?ﬂ'egﬁto%.%%ea?ﬁje

resulting solution is cooled down to -15°C and a solution of 100 g of m-chloro-perbenzoic

acid in 200 ml of toluene is added during 30 minutes under stirring. The mixture is left to
react for 2 hours at 0°C then a solution of 40 g of potassium carbonate in 300 ml of water is
added under stirring. The organic layer is collected and the solvent evaporated under
vacuum. The product obtained is a pale yellow liquid.

1H NMR (300 MHz, CDCI3)/ppm: 7.99 (d, 2H) ; 7.49 (m, 1H) ; 7.37 (m, 2H); 5.85 (m, 1H) ;
5.26 (m, 1H) ; 5.06 - 5.00 ( m, 2H) ; 4.28 (m, 1H) ; 1.94 (m, 2H) ;1.71 (m, 2H) ; 1.25 - 1.17
(m, 15 H).

Example 12: Compound of the formula N—O

To a solution of 52 g of 2,2,6,6, tetramethylpiperidine in 250 ml of hexane are added 102 g of
potassium carbonate and 135 g of propargyl bromide. The mixture is heated to 140°C, left to
react for 10 hours under stirring, cooled down to 20°C, poured in 300 ml of water and stirred.
The organic layer is then collected, dried over sodium sulphate, and distilled under vacuum
collecting the fraction at 64°C and 10 mmHg which is then dissolved in 250 ml of



vented. After renoving the catalyst by filtration, the solution is
concentrated under vacuum The resulting product is obtained as a pale
yellow liquid. 1 HNW (300 MHz, CDCI3)/ppm 6.29 (d, 1 H ; 4.01 (m 1 H) ;
1.57 (d, 3 H ; 1.45 (m 6H) ; 1.12 (s, 12H). Exanmple 14: Conpound of the
formula N-O A m xture of 38 g of the conpgynd described in the exanple 11,
300 M of toluene and 1 g of platinum supgorted on carbon at 5% by wei ght
is charged in an autoclave. The autoclave is filled with 30 bar of hydrogen
and mai ntained at 40 C under stirring for a period of 6 hours, then it is
cool ed to 2tlaserethene ead cegledio 1lervidige resultngt splufion ihgdded a selutianrf 100g
solvent is ; I : : 130 . : :
Tesul Ui ng. 5Ly 0 ertersBl ol iR 2067 of kPR, 0 e S A CHR, e s
CDCI 3) / ppmlefBtogeagttfor 2iurs atl04baricha s@utin ¢f 4D, d 6f fadassiumHparboOaten BOQ MBef) .

of - b oo uiad s agRIIROHRCing. Hio LRI Byer iCdfbledl (rddEhitS stulln Eirete MG

of gl ut ar isolvaot elagoradcwyridee sé@mumaitie 2684wt olatdinpd is apald yallomtitnitd. ester, from

DuPont - USA) ' | v 0,500 f, .10l , d it _ Lthi um
am de and HEQ@@E @h@ﬁﬁ% ﬁ"(tﬁé‘lil{’}éod)r?'oé%‘?r @’f]'-ﬁ)x' #ﬁ@zﬁgufgzwﬁkﬁwﬂﬁ ﬁwgzsr‘réélﬂgnol
formed during the reaction is distilled off by azeotropation. The m xture
is then cooled to 20C, washed with water, dried over sodium sulfate. The
resulting solution is then reacted with allyl brom de, sodi um carbonate,

peracetic acid, hydrogen and 5% by weight platin on carbon, follow ng the

sane procedure and the sa taichionmetric r described for the
preparat i oﬁ(gmﬁ%&'tcé]@mﬁﬂg%f eﬁ?%?e 5. The uct\is @btained as a pale
yellow oil. 1 H NWVR (300 MHz, CDCI 3)/ppm 4.95 2H) ; 3.63 (t, 4H) ; 2.24
(m 2H); 1.86 - 1.71 (m 4H - 6H) ; 1.57 - 1.44 8H) ; 1.15 (m 28H) ;
0.89 (m 6H). Exanple 16: Conpound of the formula N NO /

A mixture of 16 g of the compound described in the example 11, 500 ml of ethanol and 0.9 g

of Lindlar catalyst is charged in an autoclave. The autoclave is filled with 10 bar of hydrogen
and maintained at 40 °C under stirring for a period of 6 hours, then it is cooled to 20°C and
vented. After removing the catalyst by filtration, the solution is concentrated under vacuum.
The resulting product is obtained as a pale yellow liquid.

1H NMR (300 MHz, CDCI3)/ppm: 6.29 (d, 1H) ; 4.01 (m, 1H) ; 1.57 (d, 3 H) ; 1.45 (m, 6H) ;
1.12 (s, 12H).

Example 14: Compound of the formula ( N—O

A mixture of 38 g of the compound described in the example 11, 300 ml of toluene and 1 g of
platinum supported on carbon at 5% by weight is charged in an autoclave. The autoclave is
filled with 30 bar of hydrogen and maintained at 40 °C under stirring for a period of 6 hours,
then it is cooled to 20°C and vented. After removing the catalyst by filtration, the solvent is
removed by vacuum concentration at 110°C and 35mbar. The resulting product is obtained
as a pale yellow liquid.

1H NMR (300 MHz, CDCI3)/ppm: 3.69 (t, 2H) ; 1.45 (m, 8 H) ; 1.15 (s, 12H) ; 0.92 (t, 3H).



NN~/ [---,\ONNNNNO- Step 1: To a solution of 64 g of
2,4,6-tris-(N-n-butyl-N(2,2,6,6-tetranet hyl piperidin-4-yl))- 1,3,5-triazine
in 300 mM of toluene are added 48 g of allyl brom de and 55.8 g of potassium
carbonate. The m xture is heated to 19 left to react for 5 hours, cool ed
down to 60C and 300 ml of water are acf’ded while stirring. The organic |ayer
is then collected, concentrated by renoving 100 m of solvent at 110C at 20
nbar, added with 400 m of fresh toluene, cooled to -5C and 57 g of a

sol ut i oExahplRIA%: Bpmpeughdf thé femurcetic acid in acetic acid is added - 75-
during 30 m nutes under stirring. The tenperature is raised to OC and the
reaction mxture\ils left to react for A solution of 80 g of sodium
carbonate in 500 f wat is add and t for mnutes at O0C with
stirring, The ani ¢\l i over sodiumsulfate. Step
2: The sdl__u_t/g(r)lll cpar ged |n ao) stal nh\ess stgel aut ocl ave. After
addition of 2 g ati num supported on carbom at 5% by wei ght, the autocl ave
is filled with hydrogen of 40 bar and maintained at 70C with stirring for a
period of 6 hours, then cooled to 20C and vented. @ ter renpving the

cat al ys2ODg of Aiypioxy 8.6 frietrapetiyipigeridine, J9A GerfRBR-2d (amidure of 45% 01 nbar .
The pr Ogldz?érlc' a%lood]h%lﬂﬁgstésarf?ﬂ 2@% Bleacﬁ;ﬂ!: hé‘d dfhéth l\?ll%%te'r fil&ﬂ D@Poﬁf‘@gﬂb §re17

Conpoun formil a o-c Br
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obt ai ne
acud hydrogen and 5% by weight platinum on carbon, following the same procedure and the

same stoichiometric ratios described for the preparation of the compound in example 5. The
product is obtained as a pale yellow oil.

1H NMR (300 MHz, CDCI3)/ppm: 4.95 (m, 2H) ; 3.63 (t, 4H) ; 2.24 (m, 2H); 1.86 - 1.71 (m,
4H - 6H) ; 1.57 - 1.44 (m, 8H) ; 1.15 (m, 28H) ; 0.89 (m, 6H).

Example 16: Compound of the formula

o~ N
'W*\“
/_\O-N N*NAN‘Q-O\__/

Step 1: To a solution of 64 g of 2,4,6-tris-(N-n-butyl-N-(2,2,6,6-tetramethylpiperidin-4-yl))-
1,3,5-triazine in 300 ml of toluene are added 48 g of allyl bromide and 55.8 g of potassium
carbonate. The mixture is heated to 150°C, left to react for 5 hours, cooled down to 60°C and
300 ml of water are added while stirring. The organic layer is then collected, concentrated by
removing 100 ml of solvent at 110°C at 20 mbar, added with 400 ml of fresh toluene, cooled
to -5°C and 57 g of a solution of 39% by weight of peracetic acid in acetic acid is added



pink solid has a nelting point 106-110C. -76- Exanple 18: Conpound of the
formula CHO H9CaiJ Lil CN3 HBC NCFl HHC/~ i CFs HC 0 OO0 O NNC<H9 NQC - N
NXC -NBf &1~Br BI' LI HC~Br & | I ' CN3 & CaHs H3C N~CO0{3 0 Br
To the solution obtained in step 1 of exanple 2, 88 g of brom ne is added
during 30 minutes while stirring at 25C-i#the dark. The m xture is left to
react for 6 hours at 25C, washed with a solution of 108 g of potassium
carbonate in 1000 m of water, collected, dried with sodium sulfate and

concentr at cﬁﬁmﬁ%Oﬁﬂu@s%@@F stfrﬁ%{;tﬁﬁl : ﬁérﬁfﬂ?éeus(régem o anti e PRAHbA RiIxtBR! i€

yel l ow soli1d has a |ting poin er than 250 C (deconposition). Brom ne
content : Isfttareschipr diogtst : Mh (by GPC) : 2862. Application Exarrpl es

ot v opor't 0 VE S g ~Ehgeebhit 4 S Y A8 aROR PR BRI oS

g of pent a@Oywitir $tirdng. tTd;{ercagargc layer is collected and dried over sodium sulfate.
(3-(3,5-di-tert-butyl-4hydroxyphenyl)propionate) , 1 g of calciumstearate
are mxed in a turbom xer with 1000 g of pol ypropyl ene powder having a nelt
i ndex of 2Step@ Tbe sbintioress chargedum ed | atairiess steelmdtozlave. Altgr asiditioalof 2gdy

cont ai ni NGy L19n ?%R a(o%(c% t%gg ag%go B\t’ ﬂlgm]but qt@ﬂ%ghﬁeea wﬁWﬁ’erQgé\ & Rbar

pent aer yt h
hydr oxypheemd mpmtqmeﬂmﬂé))’c wﬂhestlmrngtfulraapermdeotterhmm theein @0ABR0°C andiverted.

pol yrrer grgﬁeurl rgr%omb Ylbe gatglygt% %‘ﬁgaltlg thg solution is concentrated at 140°C and 1 mbar.
The product is obtained as a white solid, m.p. 92 - 100 °C.

Example 17: Compound of the formula
Br

N-O Br

\\/\/N
N~ SN
A
hf/ N N-0 Br
O-N N -
o —,

The solution obtained in step 1 of example 14 is added with 43 g of bromine in 30 minutes
while stirring at 25°C in the dark. The mixture is left to react for 6 hours at 25°C, washed with
a solution of 54 g of potassium carbonate in 500 ml of water, collected, dried with sodium
sulfate and concentrated at 100 °C under reduced pressure (10 mbar). The obtained pale
pink solid has a melting point 106-110°C.



converted to stretched tapes of 50 m crons thickness and 2.5 mm w dth, using
a sem -77- industrial type of apparatus (Leonard-Sum rago(VA)-Italy) and
wor ki ng under the following conditions : Extruder tenperature 210 - 230 C
Head tenperature 240 - 260 C Stretch_ratio : 1 : 6 The tapes thus prepared
are nounted on a white card and expoégﬁ'i n Weat her-O Meter 65 WR (ASTM
&6- 96D 2565-85) with a bl ack panel tenperature of 63 C. The residual
tensile strength is nmeasured, by nmeans of a constant velocity tensoneter, on
a sanibenpk e Gdmmoundaf treufernhulght exposure tines; fromthis, the exposure
time (ip hours) required to halve the initial tensile strength (T50) is

cal cul aE‘é’d. For the purpose of conparison, tapes prepared undéf: t he same
condi ti onsnas i ndicated above, [buf w thout the additiogn othheI stabilisers
of the Br&sent TrventFen,bNre ejp%sﬂ?%m‘t”s oﬁf}él fediar’e shown in
the tab| e #el ow. ound t he-Nyplent i TSR@ s) 1"d N340 conmpound
of exanpl e|5 %940 piCe) 210 CHal | Li 2 CTLON | N LDPECFI LMS Each
corrpounngo ttHe Iﬁis@%reporuech—lbel oW i%C mk et W@ mas@r batich with LDPE

pel lets (R bleng FF 29, sgppl ied py Eni c]hem M | %no, Italy), characterised
by a density- @ 0.921 g/c pd—anmel t 3 ow i nde (19Q€/-2-N6Kg) of 0.60

)

g/ 10 mnutes, in er. The|master_batch h evl ously been prepared
by extrudi g powdered LDPE and 10 % by weyght of the conpounds of the |i st
| jow

reported below. m xgure i sHp i ruded at and fi of 150

mi crons thickness are Bbt ai nedue Bre mount®d on a whi'te cardboard in
netal franmes and exposed in Atlas G 65 Xenon Arc Wather-O neter, at 63C
bl ack panel tenperature, continuos{dry cycle, according to ASTM G 26- 96.

- 78- Br

Br

To the solution obtained in step 1 of example 2, 88 g of bromine is added during 30 minutes
while stirring at 25°C in the dark. The mixture is left to react for 6 hours at 25°C, washed with
a solution of 108 g of potassium carbonate in 1000 ml of water, collected, dried with sodium
sulfate and concentrated at 120 °C under reduced pressure (10 mbar). The obtained pale
yellow solid has a melting point higher than 250 °C (decomposition).

Bromine content : 32.1 % by weight; Mn (by GPC) : 2862.

Application Examples

Example 20: LIGHT STABILIZING ACTION IN PP TAPES

1 g of each compound of the list reported below and, 1 g of tris(2,4-di-ter-butylphenyl)
phosphite, 0.5 g of pentaerythritol tetrakis (3-(3,5-di-tert-butyl-4hydroxyphenyl)propionate) , 1
g of calcium stearate are mixed in a turbomixer with 1000 g of polypropylene powder having
a melt index of 2.1 g/10 minutes (measured at 230 °C and 2.16 Kg) and aiready containing 1
g of tris(2,4-di-ter-butylphenyl phosphite) and 10.5 g of pentaerythritol tetrakis (3-(3,5-di-tert-
butyl-4- hydroxyphenyl)propionate).

The mixture is extruded at 200-220°C to give polymer granules which are subsequently

converted to stretched tapes of 50 microns thickness and 2.5 mm width, using a semi



During the exposure, the performance is periodically evaluated nmeasuring the
carbonyl increnent (i CQ increase of carbonyl concentration) by neans of a
FT-1R spectrophotoneter and testing the sanples for enbrittlenment. For sone
sanples, the residual tensile strength is neasured by neans of a constant
vel ocity tensoneter, on a sanple taken aft’er various |ight exposure tinmes;
fromthis, the exposure tine (in hours) required to halve the initial
tensile strength (150) is calculated. Results are conpiled in the foll ow ng
table; a ligyustms bpask apparafsROsHarE-SNARAGE@A)-RAlYPASH HorkihPhdE? thel follBwing

i ndi cate good stabilisation. Table: Increase of carbonyl concentration (i CO
after 4760°CREWPRS exposure and T50 Conpound T50/ hours i CO 0.2 % of exanple 2
> 7050 0. G8tMidbheiperdtai |1 sern166@3grprittled after 1560 h Exanple 22: LI GHT
STABI LI ZI NG ACTION I N LDPE FI LM5 TREATED W TH BORDEAUX M XTURE Each
conpound dfeadiempeeureeport ed 2481-#RPi°S ni xed via master batch with LDPE

pel lets (&ider@oFF 29, supplyi.efd by Enichem Mlano, Italy), characterised
by a density of 0.921 g/cnB and a nelt flow index (190C 2. 16Kg) of 0.60

g/ 10 mnutes, in a slow m xer. The nmaster batch had previously been prepared

by ext rudifig RENIRLS Brdpafld ARkt SYa Wik 8R4 £ d ssé‘cpiﬁn,ivgénkgerg@-%gr dg st

reported below. The m xture is blow extruded at 210C and f

m crons t HVBKASIY GRe-96B125Ph88) with giblaek proe! te@peiatireof 688Gt ment are kept 24
hours in a suspension of Bordeaux m xture (w dely used pesticide based on
copper sufate) and water (10 g of m xture in 1 litre of water). Treated
filnms are Thetresiduad tensile sirengthas maaguredebymeeseadf a constar yelorityciensametar, An@

Weat her - 0- - - r ongi : e,

aceor di ng ¥ ERpRaE oLE Gk ORRR S RIRE RIS vEBGBHEI I FUELF, o

per i odi cal feguieagdb hhatve dhermitialtensite strengta(Tbonigicalculatedement (i ncr ease of
carbonyl concentration; i CO by neans of a FT-IR spectrophotoneter. Results

are conpiled in the following table. Table: Increase of carbonyl
concent r atkayihg p@ppsaadftcompandors dappsh grepared ahdexdiae bame egnditions as indicated

above, but without the addition of the stabilisers of the present invention, are exposed.

The results obtained are shown in the table below.

Compound of the Invention T50 (hours)
none 340
compound of example 5 3040

Example 21: LIGHT STABILIZING ACTION IN LDPE FILMS

Each compound of the list reported below is mixed via master batch with LDPE pellets
(Riblene FF 29, supplied by Enichem, Milano, Italy), characterised by a density of 0.921
g/cm?® and a melt flow index (190°C/2.16Kg) of 0.60 g/10 minutes, in a slow mixer.

The master batch had previously been prepared by extruding powdered LDPE and 10 % by
weight of the compounds of the list reported below.

The mixture is blow extruded at 210°C and films of 150 microns thickness are obtained .
Films are mounted on a white cardboard in metal frames and exposed in Atlas Ci 65 Xenon

Arc Weather-O-meter, at 63°C black panel temperature, continuos dry cycle, according to
ASTM G 26-96.



Compound i CO after 0 h 0.15 % of exanple 2 0O w thout stabiliser 0 Exanple
23: LI GHT STABI LI ZI NG ACTION I N LDPE FI LMS TREATED W TH VAPAM Each conpound
of the list reported belowis mxed via nmaster batch with LDPE pellets

(Ri bl ene FF 29, supplied by Enichem y | ano, Italy), characterised by a
density of 0.921 g/cnB and a nelt flI° W i ndex (190C/ 2. 16Kg) of 0.60 g/ 10
mnutes, in a slow m xer. The naster batch had previously been prepared by
extrudi ng powdered LDPE and 10 % by weight of the conmpound of the |ist
reported below. The m xture is blow extruded at 210C and filns of 150

m crons_t hi ckness are obtained . . Filns for sticide treatnent are kept
e ae: Quiig P SReest RpE dtnses eroRraiaBERln DR DR 1 od by 2
It of laiﬁc@mwnousolsmbtﬁab@bf cﬁeﬁb@rﬁﬂ Borivgnir&ong by WA O B&’S‘}-Iﬁrﬁpe&r@;%é%meter
Treviglio/BG Ita i C i.n tur in_an aqueoys solution o g _per
o e ohigstng bRt RS e e st bt el B sang tae o o
put i nt @egslred By FiedAS obd Bortant 9EIROIBLENEIMET, 3R adanffle ¥kBAAREY aridbatidrar - O-
neter, at 63C bl ac anel tenperature,. con\'gs'b nuos according to

] dry cycle, a
ASTM G 9Rogere timssy [raig hiRehe eyeRsvFe iime Kia hod Ber%é[ﬁ%g/ P%‘%%'B‘H?'ééﬂ‘ﬁ"ﬁ
eval uat gebngBaa80) B&alcOrRte&Rr bonyl  increnent by neans of a FT-IR
spectrophotoneter and testing the sanples for enbrittlenent. Results are
conpiled in the following table; a |low increase of carbonyl concentration
i ndi cat R8s HQQFe SdrABilddiis Bld Blbwin@Rible! 216w incldtse R e8rbBhyICBhEGREkios GREENT T at i on
(1CO after 1000 hours exposure Conpound Concentration i CO exanple 2 0.2
% 0. 38nigh\TPR e irdigaie ope@ptabiligation; tt el ed Exanpl e 24: LI GHT STABI LI ZI NG
ACTI ON | N GREENHOUSE FI LM5s Each conpound of the |list reported below is mxed
via master batch with LDPE pellets '%bl ene FF 29, supplied by Enichem
M | ano, Tablej|lngreasenefragerany| cangeniiatian dieRy iaftgr ﬁﬁod‘.@'ﬁex@séf%a%ﬁgch melt flow
i ndex (190C/ 2.16Kg) of 0.60 g/ 10 mnutes, in a slow m xer.

Compound T50/hours iCO
0.2 % of example 2 > 7050 0.08
without stabiliser 660 embrittled after 1560 h

Example 22: LIGHT STABILIZING ACTION IN LDPE FILMS TREATED WITH BORDEAUX
MIXTURE

Each compound of the list reported below is mixed via master batch with LDPE pellets
(Riblene FF 29, supplied by Enichem, Milano, Italy), characterised by a density of 0.921
g/cm?® and a melt flow index (190°C/2.16Kg) of 0.60 g/10 minutes, in a slow mixer.

The master batch had previously been prepared by extruding powdered LDPE and 10 % by
weight of the compound of the list reported below.

The mixture is blow extruded at 210°C and films of 150 microns thickness are obtained .

Films for pesticide treatment are kept 24 hours in a suspension of Bordeaux mixture (widely

used pesticide based on copper sufate) and water (10 g of mixture in 1 litre of water).

Treated films are put into quartz tubes and are exposed in Atlas Ci 65 Xenon Arc Weather-O-
meter, at 63°C black panel temperature, continuos dry cycle, according to ASTM G 26-96.



The master batch had previously been prepared by extrudi ng powdered LDPE and
10 %0 by weight of the sterically hindered hydroxyl am ne ether of present

i nvention (compound A) and the relevant concentrations of conponent B (=
oxo and or hydroxyl group containing netal costabiliser) and C (further
costabiliser; salt of carboxylic acid). -T9e m xture is bl ow extruded at 210C
and filnms of 150 m crons thickness are obtained. The filnms are exposed on
the south face roof of a greenhouse in Pontecchio Marconi (Bologna-ltaly).
The follow ng pesticide are applied in the greenhouse : VAPAM (Basl i ni
S.p.A, Treviglio/BG Italy), which, in turn, in an aqueous sol ution of 382¢g
per |itrewingrtee axpasod, tig pdréorinagee iseefiodioallyzvaldatedHin @SuBhig theSESMERYRI N

(Bi mex Sp . Lt al i (S48 2 % (.9 e | utiqn of
por met hr | P REhGnhensk o sibonefChd BudhuiCal By fieafbiolh FEAR M et

gr eenhouseRessiits aeatarapiled timthe feltdwing @bleof 4 litres of VAPAMin 10 litres of
water every 6 nonths, and with SESMETRIN (5 g in 5 litres of water) every
nonth. -81 During the exposure, the performance is periodically eval uated
measur i ng Tdbte: daoréaseydf carbooylemaoéntiajion @Dy aftbr iadiedted Roapasftiweagtesingnet er . The
exposure is neasured in kilolangley (Kl'ys; energy per unit area); 1100 Klys
corresponds to 1 year of exposure. Conpound A Conponent B Ca-Stearate i CO
after 0, [dGemporanpl e 2 0. 2]1%edRkP0 R O, 4po of exanpl'e 2 0 0O none 0 O

Exanpl e 25 _\Wbod Coating a) npregnation: he substrate (pine) is
i mpr egnat )&% efgxamplecdmmer ¢0al |y avail able impregnation (" Xyl anpn(r)
I ncol or e SHoUPStabRtEr YA epam

Example 23: LIGHT STABILIZING ACTION IN LDPE FILMS TREATED WITH VAPAM
Each compound of the list reported below is mixed via master batch with LDPE pellets
(Riblene FF 29, supplied by Enichem, Milano, Italy), characterised by a density of 0.921
g/cm® and a melt flow index (190°C/2.16Kg) of 0.60 g/10 minutes, in a slow mixer.

The master batch had previously been prepared by extruding powdered LDPE and 10 % by
weight of the compound of the list reported below.

The mixture is blow extruded at 210°C and films of 150 microns thickness are obtained .

Films for pesticide treatment are kept inside a dryer for 20 days at 30°C, in presence of the
vapours emitted by 2 It of an aqueous solution containing 50% of VAPAM (Baslini S.p.A.,
Treviglio/BG, Italy), which, in turn, in an aqueous solution of 382 g per litre of metam-sodium,
having the formula CH3-NH-CS-SNa.

Treated films are put into quartz tubes and are exposed in Atlas Ci 65 Xenon Arc Weather-O-
meter, at 63°C black panel temperature, continuos dry cycle, according to ASTM G 26-96.

During the exposure, the performance is periodically evaluated measuring the carbonyl
increment by means of a FT-IR spectrophotometer and testing the samples for
embrittiement. Results are compiled in the following table; a low increase of carbonyl
concentration indicates good stabilisation.



The inpregnation is applied by brush (1 application) and dried for 24 hours
at room tenperature. b) Top Coat: A top coat is prepared from 73.8 parts
of an Al kyd Resin (Jagol PS 21(r), E. Jager KG, 0.52 parts of antiskinning
agent (Exkin 2(r), Servo Delden B. V.) 20.8 parts of aliphatic hydrocarbon
sol vent (Exxsol D 40(r), Deutsche Exxof0€hem cal GbH 4.16 parts of a
nmetal drier (Jager Antihydro - Trockner(r), E. Jager KG 0,70 parts of a PE
- wax, 21 %in solvent (Lanco Aidd AH(r) , G M Langer & Co) The top coat
i s st abiThbgemciiab® oPdarbbifyl comiBRabitth ®EOS dxeer f1000Mbars@xpodire H3C O-N CH3 NG C
O CBH17 H2 H2 UV- Absorber from G ba Specialty Chenicals) and 1 % stabilizer
according to the invention as indicated in the followng table. Al

concen WW‘V@‘Q’WH _ onEEREGtigNT P NMUeT SO0t 1 0Y5c082- T1e tgpcoat is
applie pbr ush (2 applicati oni (')n t he i npregnat (:5 pi ne panel $ and dried

for 24eckample 2at room t enped.8thire after each appligd&t3®n. The panels are
et frerthg— QO —8h—Hght—at 7Cbc‘|’tt Ah—eofgensati on at
%?ﬂ d oss (%0) i s neasured accordi rgenfcg 5\6 67530 every 400h
weat hering. An unexposed pine panel wth unstabilized top coat is used as
reference. The results are presented in the followng table. Table: 4 oss

(60) after 2400h exposure Unstabilized Topcoat 25
Example 24: LIGHT STABILIZING ACTION IN GREENHOUSE FILMS

Each compound of the list reported below is mixed via master batch with LDPE pellets

(Riblene FF 29, supplied by Enichem, Milano, ltaly), characterised by a density of 0.921
g/cm® and a melt flow index (190°C/2.16Kg) of 0.60 g/10 minutes, in a slow mixer.

The master batch had previously been prepared by extruding powdered LDPE and 10 % by
weight of the sterically hindered hydroxylamine ether of present invention (compound A) and
the relevant concentrations of component B (= oxo and or hydroxyl group containing metal
costabiliser) and C (further costabiliser; salt of carboxylic acid).

The mixture is blow extruded at 210°C and films of 150 microns thickness are obtained .
The films are exposed on the south face roof of a greenhouse in Pontecchio Marconi

(Bologna-Iltaly). The following pesticide are applied in the greenhouse :

VAPAM (Baslini S.p.A., Treviglio/BG, Italy), which, in turn, in an aqueous solution of 382g per
litre of metam-sodium, having the formula CH3-NH-CS-SNa;

SESMETRIN (Bimex SpA, Isola/Vl, Italy), which is a 23.75 % (%w/w) aqueous solution of
permethrin having the formula

H,C ~ CH,

U B

The greenhouse is treated with a solution of 4 litres of VAPAM in 10 litres of water every 6
months, and with SESMETRIN (5 g in 5 litres of water) every month.



2%NVA 63 2% WA + 1 %c pd. of examle 5 86 Initial gloss (60) for all
sanples: 92 - 93 The results show a good gl oss retai nnent achieved with the
stabilizer of present invention. Exanple 26: Stabilization of a 2-coat
metallic finish The light-stabilizers to be tested are dissolved in 30 g of
Sol vesso(r) 100 and tested in a clearcoat8lhaving the foll ow ng conposition
(parts by weight): Synthacryl (r)SC 3031) 27.51 Synthacryl(r) SC 370 2)
23.34 Maprenal (r)650 3) 27.29 Butyl acetate/Butanol (37/8) 4.33

| sobut anol 7 I '1ing
assi st ant DBgT;/rgll tpggQéyﬁéQhéggﬁ&)ﬂ?ﬁ %% pe%aléél eﬁ’tg ga}égsrﬁgaé%ln§1ﬂec EWG 65 %
sol ution |lncr>eme@hby B@@aﬁéfa EISRg}JeC@pA@tOm&éﬂreTh%QXDOSU(Gr ip Feraskeed inglolamyiey
solutlonl 5 %solution in
i sobut anol Aﬁr orrgr??@ ﬁ%ﬁ%@%ﬁo%@gtcéﬁgédagdé Q)Hg r??ltgeé&%fé% 203C

( Sol vesso(r) 150) or -83 161 - 178C ( Sol vesso(r) 100) ; manufacturer

(r) Esso 5 |ra.L 1|yU|| = ANSAS WYL "AYAFLNL y g 45 2006

manuf act uLg ?W}dsﬁel I "R9G" |Vé§33§[e 5at35F, '%gﬁut?éct urer: (r)pBayer AG 1
% of the S(b,atzu dfiex@mpledi|aa2 edza@ thg gl low ng table and 1.5 % of fhe UVA of
exanpl e 2b—are —added tg-the clearcgat.—based on-the soligds contenf of the
var ni sh. FQ)fW"Cer?ﬁféF'Pgeo%, % cl earcodtf cont ai ni ng no lightistabilizprs is
used. Thef gdfarcoat is digured wth [$plvesso(r) [T00 to spfay viscopity and
is applied by spraying tlo a prepardad alum niumipanel ((r)Unipri Epoxy,
silver-metallic basecoat) which is baked at

Example 25: Wood Coating

a) Impregnation:

The substrate (pine) is impregnated using a a commercially available impregnation
(“Xylamon® Incolore” solids content of 5,2% from Sepam).

The impregnation is applied by brush (1 application) and dried for 24 hours at room
temperature.

b) Top Coat:

A top coat is prepared from:

73.8 parts of an Alkyd Resin (Jagol PS 21®, E. Jager KG),

0.52 parts of antiskinning agent (Exkin 2®, Servo Delden B. V.)

20.8 parts of aliphatic hydrocarbon solvent (Exxsol D 40®, Deutsche Exxon Chemical
GmbH)

4.16 parts of a metal drier (Jager Antihydro - Trockner®, E. Jager KG)

0,70 parts of a PE - wax, 21% in solvent (Lanco Glidd AH® , G. M. Langer & Co)

The top coat is stabilized with 2% UVA (compound of the formula

CH,
v H:C
. CH,
/
=N —/ o o 0—CgH,,
H2 H2

UV-Absorber from Ciba Specialty Chemicals) and 1% stabilizer according to the invention as
indicated in the following table.
All concentrations are by weight based on binder solids.



130C, for 30 mnutes, to give a dry filmthickness of 40 - 50 m of
clearcoat. The sanples are then weathered in an Atl as Xe- Wm weat her onet er
(CAM 180) in a cycle as follows: 40" UV-light, 20" light with rain (front),
60" light, 60" dark with rain (both sides), light at 70C, dark at 40C
(Filter: quartz / boro; 0.55 WcnR2 at “340 nn). The surface gloss (20 gl oss
as defined in DIN 67530) of the sanples is then neasured at regular
intervals; high values indicate a good stabilization. The results are shown

11 the REUA iy AR 2 aoplchl SHT R OB DY Bl o1
500N 12 s abIOOBXAMPREEe A9peaD APRICAIgRs VA - 84- VAT |'S CLAI NED |S: 1.

Process r t r I (\ RB R
AR _Toﬁegﬁ;ﬁeilf‘arg e%B@sre@ tb%@c&%%ﬁ‘éﬁ?ﬂ%{ﬂ@ Ijgtl\/t BR i Hd%‘ibﬁ] d%hpd?ﬁgé{}%tnén e
net hyl 800y A'P@Pé)nd R6 i ndependently are H or methyl, and R7, R8 and RO

lndepem;l@@é 60° é%e@ %*Eac@@h bnm%eayd) anbhwghih@ﬂ e r@%&éa Nder e
R10 is )a| > Cl2cy H@yt evéégp henyl al kyng or t;)henyl (;r R7 and

R8 togeq%siwwﬂbwﬁ%b""@qé%egﬁt '%?ﬁﬂ’ asarﬁtfr%rvf@ linking group Ris a
C2- C500metiesgiyr 416 PraventedGR tHebRowikg t@far bon cont ai ni ng 1- 200

Table: Gloss (60°) after 2400h exposure
Unstabilized Topcoat 25
2% UVA 63
2% UVA + 1% cpd. of example 5 | 86

Initial gloss (60°) for all samples: 92 - 93

The results show a good gloss retainment achieved with the stabilizer of present invention.

Example 26: Stabilization of a 2-coat metallic finish
The light-stabilizers to be tested are dissolved in 30 g of Solvesso®100 and tested in a

clearcoat having the following composition (parts by weight):

Synthacryl® SC 303 kK 27.51
Synthacryl® SC 370 2 23.34
Maprenal®650 27.29
Butyl acetate/Butanol (37/8) 4.33
Isobutanol 4.87
Solvesso® 150 ¥ 2.72
Crystal Oil K-30 ® 8.74
Levelling assistant Baysilon® MA © 1.20
100.00

! Acrylate resin, ®Hoechst AG; 65 % solution in xylene/butanol (26:9)
2 Acrylate resin, ®Hoechst AG; 75 % solution in Solvesso® 100*
3 Melamine resin, ®Hoechst AG; 55 % solution in isobutanol

*aromatic hydrocarbon mixture, boiling range: 182-203°C (Solvesso® 150) or



hetero atons sel ected from nitrogen, oxygen, phosphorus, sulfur, silicon and
hal ogen, and formng, together with the two carbon and the nitrogen atom a
substituted, 6-nmenbered cyclic ring structure; characterized in that a
compound of the formulall R/Rz /~(\ RS RT CN(Il) RRRs 3 4 werein
all residues Rand R -R9 are as defineddgor formula I, is oxidized in
presence of a solvent and an oxi dant selected from oxygen, peroxides,
nitrates, pernmanganates, chlorates. 2. Process for the preparation of a
compound of the formula V. -85- R\ Rz /~(\ R6 R R6 RXRNO R6 (V) ROR20
R21 R3 4 wWi®drdi"8°G(Sqiessm10smanefagiyrerriEss®s, and RO are as defined for

formul a Isj, laiml, R7 re H Cl: | . C3- C3al k l,, C5-Cl2aryl,
Ci- Cahal odliRoaticHydtosadon 'ﬁP@Fég%O@RE ’ar@éo%&% L mafipoTRnss al kyl,
C5- Cl2cy & 10qalik Boivesso>G3phRBMlBELNr: WayhgaY! ., or C6- Cl2aryl which is
substituted by a residue selected from Cl-C4al kyl, Cil-C4al koxy, hal ogen; and

both of R20 and R21 are either hydrogen or hal ogen; characterized in that a
conpound p§, oyl a i j i, 1 i irdi t
Fesal t1ng! Toordfe bl iicqed iy HER bl tabiB BltaPe oyl BYAS AR BR 5 P or
hal ogenatadded t@the@begpostt hased oontipe salida goitpniof tie gamnisb. Parlcpmparisdri,ah i s
sensitive i ive thernml..and/.or actinic degradation, and B) at |east
one conpo%%agccg%i cgﬁtéqun(gr%lr t?ﬁbg?@rﬁ\%u%%&Va
The clearcoat is diluted with Solvesso® 100 to spray viscosity and is applied by spraying to a
prepared aluminium panel (|Uniprime Epoxy, silver-metallic basecoat) which is baked at

130°C, for 30 minutes, to give a dry film thickness of 40 - 50 um of clearcoat.

The samples are then weathered in an Atlas Xe-Wom weatherometer (CAM 180) in a cycle
as follows: 40’ UV-light, 20’ light with rain (front), 60’ light, 60’ dark with rain (both sides), light
at 70°C, dark at 40°C (Filter: quartz / boro; 0.55 W/cm? at 340 nm).

The surface gloss (20° gloss as defined in DIN 67530) of the samples is then measured at
regular intervals; high values indicate a good stabilization. The results are shown in the

following table.

Table;
Light-stabilizer 20° gloss (DIN 67530) after ... hours weathering

0 hours 800 hours 3200 hours
None 94 33 crack after 800h
1% cpd. of example 5 + 92 92 72
1.5% UVA




RRz R NOCCCH3, (Ilia) /~(\ H 2 RBR4 R\ ,R/~\/ R2Z R5RNOREG6
(l'va) RRQR9 Rzs 3 -86- R~<Rz RB R7T R R NO R6 (Va) /" RO RO R21 R3
R4 wherein H C_ R and R each is an organic linking group of the formula
EE (M); EZ E2is -CO or -(CH2)P , where pis 1; E, is a carbon atom
carrying the two residues R24 and R25, gy is >N-R25, or is oxygen, and R24
~and R25 are hydrogen or an organic residue, characterized in that the
linking group Rin total is a C2-C500hydrocarbon or a C2-C500 hydrocarbon
cont ai WHgr (5 @0AiMes es.0 atons  sel ected from nitrogen, oxygen, phosphorus,
sul fur, silicon and hal ogen, and forns, together wth the carbon atons it
is directly connected to it and the nitrogen atom a substituted, 6-

nenber ?cbrgg%g fsr{h‘e%geﬁréepenc?g unB%f tH%Sf ARdaR4 i ndependently are nethyl

or ethyl and y are or nethyl;
R, R,
o T R
N—O- I ' N (n
>< R, R
R R,

wherein

R, Re, Ry and R, independently are methyl or ethyl,

Rs and Rg independently are H or methyl, and

R;, Rg and Rg independently are C4-Cjhaloalkyl, phenyl, vinyl, nitro, CN, COOR;, where Ry
is C4-Cyoalkyl, Cs-Cqacycloalkyl, C;-Cgphenylalkyl or phenyl, or R; and Rg together form a
chemical bond, and

the linking group R is a C,-Cseohydrocarbon or a C,-Cso hydrocarbon containing 1-200
hetero atoms selected from nitrogen, oxygen, phosphorus, sulfur, silicon and halogen, and
forming, together with the two carbon and the nitrogen atom, a substituted, 6-membered
cyclic ring structure;

characterized in that a compound of the formula Il

RZ
>< s /RB
AN

S
P

wherein all residues R and R;-Rg are as defined for formula |, is oxidized in presence of a

Py

(D)

6

solvent and an oxidant selected from oxygen, peroxides, nitrates, permanganates, chlorates.

2. Process for the preparation of a compound of the formula V



R7 and R8 and R9 independently are H, C -C4hal oal kyl, phenyl, vinyl, nitro,
CN, COOR10, where R10 is Cl -Cl1 2al kyl, C5-C, 2cycloal kyl, C, -C9phenyl al kyl
or phenyl; R20 and R21 are hal ogen; and R22 and R23 are hydrogen or together
are a chem cal bond. 4. A conposition according to claim3 conprising as
organi c polyner a thernoplastic organic polyner or a binder for a coating.
5. A conposition according to claim3 conprising fromO0-1.to 10 % by wei ght,
based on the material to be stabilized;8df the stabilizer of conponent B.
6. A conposition according to claim3 conprising a further conponent

sel ected from soRvgntsp pigments, dyes, plasticizers, antioxidants,
stabilizers, thi xotéz’/c ag ts,glevelding assistants, further |ight

stabilizers, netal sivatorg, phosphites and phosphonites and flane
retardants. 97- 7.RA cOlpOsH i sLO claim6 copprising a further
conponent a UV absorbgr selected fromthe 2-hydroxyphenyl-benzotriazol es,

t he 2-hydroxyphenyl - 8-Xxrj azifgs, "tzhe Fb@mzophenones. 8. Conpound of the
formula la ANN RI2A -A N\AYIINII N\Y INRI1 H3CCH3 H3C1 B CH3 O
(la) R6---R8 R7 Rn Rs in which the index n ranges from1l to 15;

wherein R, Ry, Ry, Rz and R4, Rs, Rg, and Rq are as defined for formula t in claim 1,

R and Rg are H, C;-Cgalkyl, C3-Cgalkenyl, Cs-Cyaryl, C4-Cyhaloalkyl, halogen, nitro, CN,
COOR;g, where Ryq is C4-Cyoalkyl, Cs-Cyacycloalkyl, C,-Cgphenylalkyl or phenyl,, or Ce-
Cizaryl which is substituted by a residue selected from C;-C,alkyl, C4-Cyalkoxy, halogen; and
both of Ryq and Ry are either hydrogen or halogen; characterized in that a compound of the
formula Il as described in claim 1 is oxidized and the resulting intermediate of formula | is

subjected to hydrogenation and/or halogenation.

3. Composition comprising
A) an organic polymer which is sensitive to oxidative, thermal and/or actinic
degradation, and

B) at least one compound of the formula Illa, 1IVa or Va

2

R{ N—O—C—C—CH, , (Illa)
DO
R R ‘

(IVa)



R5 and R6 i ndependently are Hor nethyl; R7 and RB and RO independently are
H, Cl- C4hal oal kyl, phenyl, vinyl, nitro, CN, COOR 3, where Ro is
Cl-C, 2al kyl , C5-Cl2cycl oal kyl, C7-C9phenyl al kyl or phenyl; R12 is

C2- C, 2al kyl ene, C4-Cl2al kenyl ene, C5-Cr7cycl oal kyl ene, C5-Cr7cycl oal kyl ene-

di (Cl1- C4al kyl ene), C, - C4a|ky|ened|(Cg Crcycl oal kyl ene),

phenyl enedi ( Cl- C4al kyl ene) or glkylene i nterrupted by

1, 4-piperazinediyl, -0- or >N-X1 with X, being Cl-Cl2acyl or

(Cl- Cl2al koxy) car bonyl or having one of the definitions of R14 given bel ow
except hydrogeﬁ31 or 2 is a group of the formula (Ib") or (Ic"); --CHZ i
HCH ([U O C:€>ngx - EQDO }-X3 (lc) O wth mbeing 2 or 3, X2
bei ng Cl- Cl8al kyl C12 ycI alkyllﬁhlch is unsubstituted or substituted by
1, 2 or 3 C- Kk ; nyl]mhlch isRgnsubstituted &Y¥&substituted by 1, 2
or 3 Cl-C4al kyl orX C, - CAal koxy; Cr/gC9phenyl al kyl which is unsubstituted or
substi t ut ed onéi phenyl "oy 1, 202 or 213 Cl-C4al kyl; and the radicals X3
bei ng i ndependently of ‘one anot her C2-Cl2al kyl ene; the radicals A are

i ndependently of one another -OR13, -N(R14)(R15) or a group of the fornula
(1d");wHdBénCH3 R R 8 7 5 X NO (1d")

H,

R'and R each is an organic linking group of the formula E1/ (vhy;

E;-

Ez is -CO- or -(CHy),-, where p is 1,

E, is a carbon atom carrying the two residues Ry, and Rgs, or is >N-Rys, or is oxygen, and
R2s and Rys are hydrogen or an organic residue, characterized in that the linking group R in
total is a C,-Cspohydrocarbon or a C,-Csgo hydrocarbon containing 1-200 hetero atoms
selected from nitrogen, oxygen, phosphorus, sulfur, silicon and halogen, and forms, together
with the carbon atoms it is directly connected to it and the nitrogen atom, a substituted, 6-
membered cyclic ring structure;

Ri, Rs, R3 and R, independently are methyl or ethyl;

Rs and Rg independently are H or methyl;

R; and Rg and Ry independently are H, C,-Czhaloalkyl, phenyl, vinyl, nitro, CN, COOR;,,
where Ryg is C;-Cyaalkyl, Cs-Cyzcycloalkyl, C;-Cgphenylalkyl or phenyl;

Rap and Ry are halogen; and

R22 and Ry3 are hydrogen or together are a chemical bond.

4. A composition according to claim 3 comprising as organic polymer a thermoplastic organic

polymer or a binder for a coating.

5. A composition according to claim 3 comprising from 0.1.to 10 % by weight, based on the

material to be stabilized, of the stabilizer of component B.

6. A composition according to claim 3 comprising a further component selected from
solvents, pigments, dyes, plasticizers, antioxidants, stabilizers, thixotropic agents, levelling
assistants, further light stabilizers, metal passivators, phosphites and phosphonites and

flame retardants.



R Re H3C CH3 9 R13, R14 and R15, which are identical or different, are

hydr ogen, Cl1-Cl8al kyl, C5-Cl12Cyd oal kyl which is unsubstituted or
substituted by 1, 2 or 3 Cl-C4al kyl; C3-Cl8al kenyl, phenyl which is
unsubstituted or substituted by 1, 2 or 3 Cl-C4al kyl or Cil-C4al koxy;

C, - Cphenyl al kyl which is unsubstituted or substituted on the phenyl by 1,
2 or 3 Cl-C4al kyl; tetrahydrofurfuryl of87€2-C4al kyl which is substituted in
the 2, 3 or 4 position by -OH, Cl-C8al koxy, di(C,-C4al kyl)am no or a group
of the formula (le'); YW--/N (le'") wth Y being -0-, -CH2-, -CH2CH2- or
>N-CH3, or -N(R14)(R15) is additionally a group of the fornula (le'); Xis
-0- or >R RCeMpRIBON 3capyding teelaimh caneasiRy le, futiBercogiionenla UV@hsgl®sy cl oal kyl

which is ' ' i - L:

G- Cophomsr P tionRHERl bkl ftles: trfo Mhordudpetie fkense. ey 1y 1
2 or 3 Che@mhkydnest et rahydrofurfuryl, a group of the formula (If'), H3C CH3
IRBIRS RSNO~ C(If) RRs H3C CH3 9 89- or C2-C4al kyl which is
substituted in the 2, 3 or 4 position by -COH, Cl-Csal koxy,

di ( Cl- C4a8l Eyhmpamidor the f@nmatolap of the fornmula (le'); RL1l has one of the
definitions given for R16; and the radicals B have independently of one

anot her one pf thevdefinitions given for AL 9. Conpound aofNthe fornula
Illc, |VaPorpva(Ri~ OGO T HNTT W R 2 A
Na. _N Na. _N
\r RH H C CH Y
B 3 3 B
H,C l|\1 CH,
? (1)
Rs — Ry
»———R7
— RG/\R5 4 n

in which the index n ranges from 1 to 15;

Rs and Rg independently are H or methyi;

R and Rg and Ry independently are H, C,-Cshaloalkyl, phenyl, vinyl, nitro, CN, COOR;,,
where Ry is C4-Cqsalkyl, Cs-Cyocycloalkyl, C;-Cgphenylalkyl or phenyl;

Rj, is Co-Cyzalkylene, C4-Cqoalkenylene, Cs-Ccycloalkylene, Cs-Cocycloalkylene-
di(C4-Caalkylene), Cy-Caalkylenedi(Cs-C,cycloalkylene), phenylenedi(C4-Cjalkylene) or
C4-Cyalkylene interrupted by 1,4-piperazinediyl, -O- or >N-X; with X; being C,-Cizacyl or
(C4-Cypalkoxy)carbonyl or having one of the definitions of Ry4 given below except hydrogen;

or Ryz is a group of the formula (Ib") or (Ic");

——CHZ——(IDH-—-CHZ » (')
1
C=0

|
X2



RBRA R1I-<R2R2R5R NORG6 (IVa) / <R RSRBRM RRz R R-Rs
R NORs (Va) ~< R9 R0 R21 3 R4 H2 C wherein Ris an organic |linking
group of the formula EZ (M); Ez E2 is -CO or -(CH)P , where pis 1; El
is a carbon atomcarrying the two residues R24 and R25, or is >NR25, or is
oxygen, and R24 and R25 are hydrogensgr_ an organi c residue, characterized
in that the linking group Rin total ~°Contains 2-500 carbon atons and forns,
together with the carbon atons it is directly connected to it and the
nitrogen atom a substituted, 6-nenbered cyclic ring structure; Rl, R2, R3
and R4 independent\ y #Pe nethyl or ethyl; -90- R5 and R6 independently are H
or met hyt+X nd an s;rndependeritd)y are H, Cl-C4hal oal kyl, phenyl,
vinyl, nitro, 0, where R10 is Cl-Cl2al kyl, C5-Cl2cycl oal kyl,

C, - Cphenyl al kyl or phenyl; R20 and R21 are hal ogen; and R22 and R23 are
hydr oggih Rfbdipethgr are a chemcal bond, H2 R 24 C

Xz being C1-C1gélkyl, Cs-Cyzcycloalky! which is unsubstituted or substituted by 1, 2 or 3
C,-Caalkyl; phenyl which is unsubstituted or substituted by 1, 2 or 3 C,-Cjalkyl or
C1-C4alkoxy; C;-Cgphenylalky! which is unsubstituted or substituted on the phenyl by 1, 2 or
3 Cy-Csalkyl; and

the radicals X3 being independently of one another C,-Cyalkylene;

the radicals A are independently of one another -OR;3, -N(R14)(R4s) or a group of the

formula (Id');
H,C CH,
_ e R
X N—O l N (1d"
R, Re
H,C CH,

R1s, Ris and Rys, which are identical or different, are hydrogen, C;-C,galkyl, Cs-C;ocycloalkyl
which is unsubstituted or substituted by 1, 2 or 3 C;-C,alkyl; C5-C,galkenyl, phenyl which is
unsubstituted or substituted by 1, 2 or 3 C4-Caalkyl or C4-Chalkoxy; C7-Cophenylalkyl which is
unsubstituted or substituted on the phenyl by 1, 2 or 3 Cy-Caalkyl; tetrahydrofurfuryl or
C,-C,alkyl which is substituted in the 2, 3 or 4 position by -OH, C,-Cgalkoxy,

di(C4-Caalkyl)amino or a group of the formula (le');

Y N—— (leh
/

with Y being -O-, -CH,-, -CH,CHa- or >N-CHj,
or -N(R14)(R1s) is additionally a group of the formula (le');
X'is -O- or >N-Rjg;
Ry¢ is hydrogen, C,-C,galkyl, C3-C,galkenyl, Cs-Ci cycloalkyt which is unsubstituted or
substituted by 1, 2 or 3 C;-C,alkyl; C;-Cgphenylalkyl which is unsubstituted or substituted on
the phenyl by 1, 2 or 3 C,-C,alkyl; tetrahydrofurfuryl, a group of the formula (If'),

HC CH,
Rg R7 Rs ,
n-o——1=( ()

R Re



with the proviso that Rin formula Ills is not the linking group wherein R24
and R 25 C H2 R25 together are =0 or wherein R24 is hydrogen and R25 is
hydrogen, OH, or al kanoyl oxy which is substituted by phenoxy or

al kyl phenoxy or phenyl or al kyl phenyl. 1Q¢9 _Conpound according to claim9,
wherein Ris a divalent C, -Csoo hydrocarbon or a C2- Csoohydrocarbon
containing 1-200 hetero atons selected from nitrogen, oxygen, phosphorus,
sul fur, silicon and hal ogen, and confornms to the structure R 2 H2 G C
R C 24~ or CMCalky! Rhit i§ Wuibgtitwed (nvihe 2, 3R23 poStion By BOHWRe1GRalgoxys 1; R1, R2, R3
and R4 i pendent|ly are nethyl or. ethyl: R5 and R6 independently are H or
net hyl ; aﬂ@-%aﬁky&gnﬁ%or@gmaé%g}?dfgﬁpy (&)e c1- cahal oal kyl, phenyl, vinyl,
nitro, ON,, KZREDG! tndasienitRiHe dgivenGer RL2ahkyl , C5-Cl2cycl oal kyl or phenyl ;
R24 and R25 i ndependently are hydrogen or an organic residue as defined, and
R26 i s hitfragEalsét Naie iBeeRamdentedi MgeneEianong of teHAiRBPNHBAN {9 r enai ni ng
structure of fornula (VIb) a C2-Csoohydrocarbon containing 1-200 hetero
atons selected fromnitrogen, oxygen, phosphorus, sulfur, silicon and

hal ogen. 21@ompewsbefrite fxrewtaliliagViee'Maai m 9 corresponding to the formul ae
(1a), (1 b) or (2a) or <containing at |east one group of the formula (3) or
(4) 91- CH3 Gl G BH CH3, GCH 2 GI3

R N—O—C—C—CH,

>< H, H,
R R

, (illc)

my)
ny)
N
—20
N
D——D
(9]

R><N—O l Re (IVa)
Ry 23
R/ R,
R, R,
X
R><N"O I I ' Re (Va)
R Ryp R
9 21
R{ R,
H2
wherein R is an organic linking group of the formula E/ (Vb
\
Er

Ez is -CO- or -(CHp),-, where piis 1;

E, is a carbon atom carrying the two residues Ry4 and Rys, or is >N-Rys, or is oxygen, and Ry,
and Rgs are hydrogen or an organic residue, characterized in that the linking group R in total
contains 2-500 carbon atoms and forms, together with the carbon atoms it is directly
connected to it and the nitrogen atom, a substituted, 6-membered cyclic ring structure;

Ri, Rz, Rs and R4 independently are methyl or ethyl;



G'-NO--Gl2 1 GCHz (1 a) G,L,-NN-Gl4 (1 b), CHB3 G-CHz n1 CH3 n2 R2O
G'-NO (2a) R3--H M CH3 GLCH3 GL GCHz & GCH2 & Gl1-N (3), Gl1-N N
(4, B GCH2 GCH2~ CH3 CH3 in which n, is a nunber from1l to 4, G and
Gl, independently of one another, are hydrogen or nethyl, Gl, is n-propoxy,
O CH=C=CHZ, O CH=CH CH3 or hal ogenat egl9b1-_pr opoxy, especially n- propoxy, or
brom nated n-propoxy; Gl2, if nl is 1, Is Cl-Cl8al kyl which is uninterrupted
or interrupted by one or nore oxygen atoms, cyanoethyl, benzoyl, glycidyl,
a nonoval ent radical of an aliphatic, cycloaliphatic, unsaturated or
aromatic carboxylic acid, carbam c acid or phosphorus-containing acid or a
monovalRgahd Hglindepeadértiglare preefrestayal y a radi cal of an aliphatic carboxylic

acid having 2 to 18 carbon ato f cycl oal i phatj c. carbo ic acid

havi ng aﬂg Resng fteHonererashlly a5e ﬁZQ&@%@ﬂEﬂﬂ% tVlé‘df'EQ%G&yﬁ%é@i d havi ng
3 to 5ukaFdRN ifEoE,aMh el & Rakar By bhdhyRMyoC g sSubstituted in the
al i phat.i c, q(/:\gcll oal izgh%ié d?@grgngti C rr%i etyy, y:j? %&ggent, by 1 to 3 -C00Z12

gr oups Pei anciii@ie #alpge aqd C1- C20al kyl, C3- Cl2al kenyl, CS- C7cycl oal kyl ,
phenyl R?{ar#befazgyalr hgﬂrg?erln br t'BPet'hgr are d Shémickiorbky! ene, C4- Cl2al kenyl ene,
a df°val ent radicaf o

xyl yl en€;, an aliphatic, cycloaliphatic, araliphatic
or aronmatic dicarboxylic acid, dicarbamc acid or phosghorus-
: . : . . R 2 o .
with the proviso that R in formula lllc is not the linking group R >< wherein R, and
25 C—
H

2

R2s together are =O or wherein Ry, is hydrogen and Rys is hydrogen, OH, or alkanoyloxy

which is substituted by phenoxy or alkylphenoxy or phenyl or alkylphenyl.

10. Compound according to claim 9, wherein
R is a divalent C;-Csog hydrocarbon or a Co-Cseohydrocarbon containing 1-200 hetero atoms

selected from nitrogen, oxygen, phosphorus, sulfur, silicon and halogen, and conforms to the

structure
H H
g & o
Rany/~ (VIa) RN (Vib) 0
) 26 or (Vic)
R 25>(§H ).. >/ /}
2/p 0] 0]
wherepis 1;

R,, Rz, Rs and R, independently are methyl or ethyl;

Rs and Re independently are H or methyl; and R;, Rg and Rg independently are C;-
Cshaloalkyl, phenyl, vinyl, nitro, CN, COOR;,, where Ry is Cy-Cjaalkyl, Cs-Cyacycloalkyl or
phenyl;

Rzs and Rgs independently are hydrogen or an organic residue as defined, and

Ras is hydrogen or an organic residue forming, together with the remaining structure of
formula (VIb) a C,-Cseehydrocarbon containing 1-200 hetero atoms selected from nitrogen,

oxygen, phosphorus, sulfur, silicon and halogen.

11. Compound according to claim 9 corresponding to the formulae (1a), (1b) or (2a) or

containing at least one group of the formula (3) or (4)



containing acid or a divalent silyl
al i phatic dicarboxylic acid -92-

cycloaliphatic or aromatic dicarboxylic acid having 8-14
cycloaliphatic or aromatic dicarbam c acid having 8-14

an aliphatic,

r adi cal
having 2 to 36 carbon atons,
carbon atons or

preferably ar

adi cal of an
or a
of

car bon

at ons, where each dicarboxylic acid may%%e substituted in the aliphatic,

cycl oaliphatic or aromatic noiety by one or two -COOZ12 groups,
of an aliphatic,
whi ch nmay be substituted in the aliphatic,

is 3, is a trivalent radical

tricarboxylic acid,

cycl oal i phati

Gl2, if n,
c or aromatic

cycl oal i phatic or angnﬁiic iety by -CODz12, of an aromatic tricarbanmc
aci d or of| @—pbgsphorus-'cont@i ning acid, |or is a CHj V(ﬁl ent| silyl radical,
and G12, iff n, i5 Z s a tetraval ent radbc—alg-g n ]FIB@HC,

cycl oal i phiati c Ggr-nar o ) pacarboxylic acid, R2| R3 and R4

i ndependently are yl or lethyl ., )G i s| hydqgeM or Myt GG, fﬂﬂ Q2,

i ndependenit Gy—&H;0ne anot her}, ar e( I?ydr ogen, neth together are’a
substituent =0; afd:G3 is di rect bond| df et yl ene, openh bonds of
formulae (3) and (4) are linK8d to a car pon, nitrBBen or O(ﬁ en atom of an
organi ¢ residue as defined above, Gl13 is|hydrogen, C -C, 2al §|,

C2- C5hydr oxyal kyl , C5-Cr7cycl oal kyl, C7-CBaral kyl, Cl1-C, Bal kanoyl

C3- C5al kenoyl, benzoyl or a group of the formula (1 b-1) CH3 G GCHZ G'-N
(1 b-1) GCHZRgH3 K2 is the nunber 1, 2 or 3; and Gl4, if n2is 1, is
hydr ogen, CR, C3-CBal . kenyl , C5-Crcycl oal kyl, Cl-C4al kyl which is

al ,
substituted b&%r oX
gl yci dyl , %1157%{&9@ th

RS

R4

CH, G, CH, G,

G—CH, G, G—crizﬁ_%(;2

G,y —N (3), G, —N N— (4),
G3

G— CH, G—CH,

CH, CH,
in which

él) cyano, al koxycarbonyl or carbam de group,
a

n, is a number from 1 to 4, G and G,, independently of one another, are hydrogen or methyl,

Gy is n-propoxy, O-CH=C=CH,, O-CH=CH-CHjs or halogenated n-propoxy, especially n-

propoxy, or brominated n-propoxy;

G, if nyis 1, is C4-Cygalkyl which is uninterrupted or interrupted by one or more oxygen

atoms, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an aliphatic, cycloaliphatic,

unsaturated or aromatic carboxylic acid, carbamic acid or phosphorus-containing acid or a

monovalent silyl radical, preferably a radical of an aliphatic carboxylic acid having 2 to 18

carbon atoms, of a cycloaliphatic carboxylic acid having 7 to 15 carbon atoms, or an o,f-

unsaturated carboxylic acid having 3 to 5 carbon atoms, where each carboxylic acid can be

substituted in the aliphatic, cycloaliphatic or aromatic moiety, if present, by 1 to 3 -COO0Z,,

groups, in which Zy,is H, C4-Cpealkyl, C3-Cyralkenyl, Cs-Cocycloalkyl, phenyl or benzyl,

Gig, if nyis 2, is Co-Cyoalkylene, C4-Cyoalkenylene, xylylene, a divalent radical of an aliphatic,

cycloaliphatic, araliphatic or aromatic dicarboxylic acid, dicarbamic acid or phosphorus-

containing acid or a divalent silyl radical, preferably a radical of an aliphatic dicarboxylic acid



formula -CH2-CH(OH)-Z or of the formula -CONH-Z, in which Z is hydrogen,

nmet hyl or phenyl; Gl4, if n2 is 2, is C2-C, 2al kyl ene, C6-Cl2aryl ene,
xylylene, a -CH2-CH(CH)-CH2 group or a -CH2-CH(OH)-CH2-0-D-0- group, in
which D is C2-C, oal kyl ene, C6-Clb5arylene, - 93 CS-Cl2Cycl oal kyl ene, or,
provi ded that GL3 is not al kanoyl, al%&noyl or benzoyl, Gl4 can
alternatively be 1-oxo-C2-Cl2al kyl ene, a divalent radical of an aliphatic,
cycloaliphatic or aromatic dicarboxylic acid or dicarbamc acid or

2c /04“%3}58{86 &dﬁ&i%pﬁt%mé?t@fal\éc b déé-irﬁ’%ﬁc( dPaRogic i i |s&]f, GL3
and Glearbagripmesror ohan béphaie, ¢iclpalighatic cadiamedticolicaaparaiciagihaving &y41 oal i phati c

TG e e L et SR
CH3 ( ldykloplipHatid or &itdihaticl2ndiedy by one or two -COOZ,, groups,
G, if Ny is 3, is a trivalent radical of an aliphatic, cycloaliphatic or aromatic tricarboxylic acid,
which may be substituted in the aliphatic, cycloaliphatic or aromatic moiety by
-CO0Z,,, of an aromatic tricarbamic acid or of a phosphorus-containing acid, or is a trivalent
silyl radical,
and Gy, if ny is 4, is a tetravalent radical of an aliphatic, cycloaliphatic or aromatic
tetracarboxylic acid;
R1, Rz, Rz and R, independently are methyl or ethyl;
G is hydrogen or methyl;
Gy and G, independently of one another, are hydrogen, methyl or together are a substituent
=0; and
Gj is a direct bond or methylene,
open bonds of formulae (3) and (4) are linked to a carbon, nitrogen or oxygen atom of an
organic residue as defined above,
Gz is hydrogen, C;-Cyqalkyl, C,-Cshydroxyalkyl, Cs-Cscycloalkyl, C;-Cgaralkyl,
C,-Cysalkanoyl, Cs-Csalkenoyl, benzoyl or a group of the formula (1b-1)

CH, G,
G—CH,
G7N (1b-1)
G—CH;
CH

N, is the number 1, 2 or 3;

and Gyq, if nyis 1, is hydrogen, C;-Cygalkyl, Cs-Cgalkenyl, Cs-Cscycloalkyl, C,-Cjalkyl which is
substituted by a hydroxyl, cyano, alkoxycarbonyl or carbamide group, glycidyl, a group of the
formula -CH,-CH(OH)-Z or of the formula -CONH-Z, in which Z is hydrogen, methyl or
phenyi;

G4, if Nais 2, is C,-Cyoalkylene, Cg-Cooarylene, xylylene, a -CH,-CH(OH)-CH, group or a
-CH,-CH(OH)-CH>-O-D-0- group, in which D is C,-Cjealkylene, Cg-Cysarylene,



in which the radicals A are independently of one another -OR13, -N(R1l4)(R15)
or a group of the formula (Ilid); HBCCH3 x N-OCCCH3 (Illd) Hz H2 H3C
CH3 -94- Xis -0- or >NNR, 6; R 6 is hydrogen, C, -C, 8alkyl, C3-C, 8al kenyl,
C5- C, 2cycl oal kyl which is unsubstituted ?’ substituted by 1, 2 or 3

C, - C4al kyl; C, -Cgphenyl al kyl which is un 3b‘sti tuted or substituted on the
phenyl by 1, 2 or 3 C, -C4al kyl; tetrahydrofurfuryl, a group of the fornula
(rerfy, HSCCCHS NOGCGCCH3 (IlIf) ~/(\ Hz HZ H3C CH3 or C2-C4al kyl which
IS substl

i (& - CASPIEy T lopihiBfe o, prolicd IPATA b dan bl iRl Ay, G oy

definiti @hsrngtnx&snbé oroxBAG: Caaibiylerhm ar(amlemlredusaIM\ae ahpkm;menytdzwﬂllpyat@rorone

anot her qne i ons foroula (le') and all
otner sy haTeledea@Rle kel Mg s B Al PRGyaE Fabf1S8 Lo of o
conmpound (i, iffgrisg) 8 al@oascording to claim8 and/or Il1ls, IVa, Va accordi ng
to claim9 as stabilizer for organic material against degradation by |ight,
oxygen and/ or heat. 14 Process for stabilizing an organic naterial against

degradation by I|ight, ¥ygen and/or heat by applying a stabilizer to or

i ncor por ating a stabll er |0HQ:HE(@H§thmt erial, characterized in that the

st abi | i zerCH§HEOENpo “the fornmul'a la according to claim8 and/or 1lic,
| Va or Va accordi ngj: aim9. 15. Use of a compound of formula Illc or Va
according to clai m8 %e retardant for an organic polyner.

CHZCH(OH)CHQ-

or, if ngis 1, Gy3 and Gy4 together can be the divalent radical of an aliphatic, cycloaliphatic or

aromatic 1,2- or 1,3-dicarboxylic acid.

12. Compound according to claim 9 of the formula Ilib

. N ] N
A— = N R 4 N - A
[ | 2 | I
N N N I N 5 N
he A, . o h
B 3 3 B
H,C N CH, (Hib)
|
T
"
"
CH, n
L _

in which
the radicats A are independently of one another -OR;3, -N(R14)(R15) of a group of the
formula (Ilid);

H,C CH,

— X N—O—C—C—CH
noH 3 (l1ld)
H,C CH,



-94 .

X is -O- or >N-Ryg;

Rie is hydrogen, C;-Csgalkyl, C3-Csgalkenyl, Cs-Cqocycloalkyl which is uhsubstituted or
substituted by 1, 2 or 3 C;-Cgalkyl; C;-Cgphenylalkyl which is unsubstituted or substituted on
the phenyl by 1, 2 or 3 C,-Cyalkyl; tetrahydrofurfuryl, a group of the formula (lllf),

H,C CH,
N—O—C—C CH, (1f)
H2 H2
H,C CH,

or C,-C,alkyl which is substituted in the 2, 3 or 4 position by -OH, C,-Cgalkoxy,
di(C,-Csalkyl)amino or a group of the formula (le');

Ri; has one of the definitions given for R,¢; and

the radicals B have independently of one another one of the definitions given for A; and

where formula (le') and all other symbols are as defined in claim 11 for formula la.

13. Use of a compound of formula la according to claim 8 and/or llic, IVa, Va according to

claim 9 as stabilizer for organic material against degradation by light, oxygen and/or heat.

14. Process for stabilizing an organic material against degradation by light, oxygen and/or
heat by applying a stabilizer to or incorporating a stabilizer into said material, characterized
in that the stabilizer is a compound of the formula la according to claim 8 and/or llic, IVa or

Va according to claim 9.

15. Use of a compound of formula Illc or Va according to claim 9 as flame retardant for an

organic polymer.



