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Mononmers Onto Pol yners The present inVﬁnti on relates to a process

preparation of grafted polymers whereih’in a first step A) a stable
nitroxyl radical is grafted onto a polyner, which step conprises heating a
pol ymer and a conpound containing a stable NO radical to above the nelting
poi nt eianmgebmgﬁaaaauyrwagaﬂgaeg%@@ Bl B figaponent s at sai d

t enperatul pol ymer of step A) is
heated in the presence of an ethylenically unsaturated nonomer or oligoner
to a tenperature at which cl eavage of the nitroxyl-polynmer bond occurs.
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is thef ee radi cal reacti ve I NvOo es reaction
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capable of formng grafts onto the polyner backbone If the grafts are
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a pol awamgmmeseetp@waewﬁ%@md%baﬁs\w chtiaBieAstide0! yet hyl ene, results in
deci sively dified properties such as adhesion to'other substrates,
conpatibility with polar surfaces, even at short chain |engths. The
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London 1 hapt er free radical -grafting reactlons
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pol yme gnnre e oor applications or I n applications
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pol yner i zat| on process which controls the growmh of polymer chains to
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B) the g r of step A is heated in the presenc
et hyl eni BI@B“ m‘ Imwmrat ed nononer or oligoner to a terrperatm m"mmw&m
cl eavage oxyl - pol ymer bond occurs and pol yneri zatTon

et hyl eni cal | yﬁﬁufﬁkat urated monomer or oligoner is initiated at t#8%Bol yner
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-3 (carbanoyl azo)i sobutyronitrile, 2,2'-azobis(2,4,4- tnnethylpentaneéi

2,2' -azobi s(2net hyl propane), 2,2 -azobls(N N - dlnethylenelsobutyraﬁ 5@»@
free base or hydrochl ori de, 2,2' azobi s@2-am di nopropane), free base or
hydr ochl ori de,

2,2 -azobi s{2-net hyl - N-[ 1, 1bi s( hydr oxynet hyl ) et hyl | pr opi onam de} or

2,2' -azobi s{2-nmethyl -N-[1, 1- bi s(hydroxynet hyl ) - 2hydr oxyet hyl ] pr opi onam de;
acetyl espcTyHealsee long pHovaabileisgriliened agiios RABYTETRENBRYATHINEe benase!n
t-anyl &ﬁéé&%ﬁ@lﬁféﬂ%& in %pﬁl&%ﬂz%ns%%%@@@@@@fﬁﬁ’@fb@rest butyl perpival ate,

t - anmyl per pi val ate, bis(2,4di chl orobenzoyl) peroxide) diisononanoyl peroxide,
di decanoyl per oxi de, dloctanoyl peroxi de, dilauroyl peroxide, bis

(2- net hEPbemowa)dI&%@éiadeee bieHl )lMe(thl(Fddbr@@ds@Wm’&» cahitrdehy lgrdvh @xi de,
di benzo hexanoat?

roxjde, t-butyl pe
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SR i3 el i N R R o S R P g o it
peracetate, t-anyl perbenzoate t- butyI per benzoate, 2,2-bis
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peroxi de, 2,5-dinethyl hexyne-2,5-di-t-butyl peroxide, 3,3,6,6,9,9-hexanet hyl

1,2, 4, 5tetraoxa cycl ononane, p-nenthane hydroperoxi de, pinane

hydr opef b pdemeniatiso prazpyd dsemzieasn mrdocta -ohihe mogeenbveldioncara®reful in many

hydr ope r I P erd
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nmonool ebbﬂ*scwnmr@w@fchrage useful aéwampa@bllpmwe@WDEMympbblyh%@dh%l@he

pol ybut Erro‘ﬁ{b?ers prlﬁpé'rsl'ﬁﬁtalﬁwwtg@&tco&f@@steﬂ@ yi soprene or pol ybut adi ene, as

wel | as polyners of cycl ool efins, for instance of cycl opentene or

nor bor nene, pol yet hyl ene (which optlonally can be crosslinked), for exanple

hi gh demsiktsubjpetlof eidptbsdre ifvERRID)is alprgpssl fnsid prepardtidii offa gaktee pbgmenei ght

polyethxkgpgi HBEE—@NMv, hi gh density and ul trahi gh nol ecul ar wei ght

pol yet hy &' 0 BDPE- , medium density pol yethyl ene (MDPE), |ow density

pol yet hi\) aistab{eLiREy| raldiqaéiargraftm/ o polympio Mpehtejdresren{risSeBIPERting &/pOPEEr and

(ULDPE) an&9ls¥@leEfiiri&) rddi MCEL(}\ aq@l,,yg%g o fetggpnool efins exenplified in the
e

precedln para rap pre ({ ene and pol ypropyl ene, can be
)
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pol ymer hﬁa@bm@nor(m@bmal loya téﬂ@%?atth’ﬂe@hwﬁrcﬁ%ﬁalar/@geadﬂdh@h|tr©kﬁ\p®ll)ﬁh€brtb©ﬁﬁ©bairslF e).

ta tion u3|n a cat al t
nor mal 1 g gemvaPiatghf B ubestedll ks RRr st o BB b eled e or i)
of the Pelvmedladlcﬁahiamtamihngs;endrtermaérstuustmﬁdrweha«ﬂememtlon andr_ftetweads ooming
| i gand, hol ates, esters, ethers, am nes,
al kyl s, dBVEgﬁﬁbkxgﬁg%% &?Lb at na§9be ei t her p- or s- coordi nat ed. These
metal conplexes may be in the free formor fixed on substrates, typically

on acti vaé eshcBORBSIrd e hstep Wﬁﬁ,arfalsb%@'déﬁfeh|db)vnffc51la@ém§i@ratuﬁ\é ¥BloRas®rC si | i con
bl e or insoluble in the polynerisation

oxi de. These, cat al
medi um P ?ﬁ55@56§V§éW§mégaéﬁgsu%% HPedhemsel ves in the pol ynerisation or

further activators nay be used typically netal alkyls, nmetal hydrides,

met al a des met al al kyl oxanes, said netals
bei ng eHg’Y 'feed?%' sSOFEACe '7 %dd'tg)ﬁaﬁy ére??rita of the Periodic Table. The
activators nay be nDdlfled convenlently with further ester, ether, am ne or
SVl CEREE 8NP Reo TP GRLAIN e BYSLETRRGE éﬂaald@b beTyARPperidd. | PS,

St andard ém &nd?aﬁ% Zlea hﬁ%taf ?tﬁ ont ﬁetgaﬁggené or S|ngle
site catalysts (SSO). 2. letures of the polyners nentloned under for

exanmpl e speXtidpRErRd ra@kR0ORYS R Watzbb.@@bwtmhmwIze@sazo@@ 3‘@1@0?/)" ene with

| th | f P/ H PP/ L d t
B B ule o LS B e 2 Saey e 650 ietobl ShER o
di ol ef i nrila), t [v’-a2stis(0ichelbhaxaneédrborittiles 12,3 ianybis(isobotynside ) dinydextep e

?n-tQtyL?23\%&}%&%rﬂ?ﬁﬁﬁls\yﬁ‘é‘{méw@{mr'g?eﬁﬂﬁ%%bt%@%%%%% Enel but - 1-ne

copol yners, propyl ene/isobutyl ene copol yners) ethyl ene/but-1-ene

copol yners, ethyl enel hexene copol yners, ethyl ene/ nmet hyl pent ene copol yners,
et hyl ene/ hept ene copol yners, ethyl ene/ oct ene copol yners,
propyl enel but adi ene copol yners, isobutyl enelisoprene copol yners,

et hyl enel al kyl acrylate copolyners) ethylene/alkyl nethacrylate copol yners,

o .



11. Polymers derived fromunsaturated al cohols and am nes or the 2 \; 003
derivatives or acetals thereof, for exanple polyvinyl alcohol, ? lErWI
acetate, polyvinyl stearate, poI yvi nyt 3benzoat e, 627FE B 2003

pol yvi nyl mal eate, polyvinyl butyral, polyallyl phthalate or polyallyl

mel am ne; as well as their copolyners with olefins nentioned in 1 ) above.
12. Honopol yners and copol yners of cyclic ethers such _as pol yal kyl ene

gl ycol écarB@P93é%‘4%>I3@tP+éyr6Q'i“ﬂ% 2. 25 9%F Gy Ee BRRIAS: 28 rﬁ?logﬁégr/s t hereof with
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sul fi dens( hmnd(ymetmyu)reesfl];m‘bpapoérynﬂb}aw Zrezobix{erasthyik N, 3 hia(ieyuzoxyoiefimgr-2- or

pol yam P rethanes derived from hydroxyl -term nated pol yet hers,
pol yesthgrgio%gté%lﬁ)l éjFoél’I% &enes on the one hand and aliphatic or aromatic

pol yi s@@ywh@,@@@emnam@mmimerow disioprapy! perexydicasrenathdreent . 16. Pol yami des
and Coggt deRaflet. bMtgperIﬁ]@JBeQér?dEIé‘% n;sﬂe g.w&@{ebpém;@erpwaléié rag/qor from

am noc | c acids e corres on exanpl e pol yam de
4, pol y%nhkd@b@zowmey@meié"@menar@/ywrmeyd@ dlcbparzovl @#reX'dssz'qczanqybP?r@mdae 11,

pol yamdﬂgurla% pe%m@itbnsqznﬁétmmrﬁ@ﬂ ﬁér@fu'@é rwisdcbmmarwp'éreﬂ@e diggstyBe@Readi pi c
ani ne hthal i c or/and

d
o aonihah zevI&)@mPJ;ﬁEbWIWé?eq‘wkh%amatsﬁ'seﬁ &I%ﬂ%ﬁnza@?nwﬁoeew Mor exanpl e
pol y- 2,pkridobutyranet- bwumramemla;d eriebis(ebetyiptivxl/ 3rH, Sierinethyofgetehed yil, Bhie (t-

h | d
wt th AR s BRSSPI Saond ST BH RSB RDSE 2 Y2 oS
gr af t edlimbthgihoxaes?, 5@I’OGWZQ€HG nfﬂusyépﬁece;ateet gnylwetbenpmtyettmwlemebe@lzy@tel
pol ypr opy| 'b%ﬂﬁb@tgbb%m%)oéut% .\étzeéné It /@e &g,?pmpxﬁ@lmcﬁm WElkiqaso gol yami des or

copol yam des am des condensed duri ng
pr oces simgthyRexAT ok it~ B\éty'@we@ﬁsi} t-butylpetsgy ﬁmhéaﬂphtbalr% HirtepsRy! peroxide, o,
pol yami glaig( mlﬂigerowplswtobﬂ béﬂzdﬁe, FEbeasbayibefods3, 5mIn3éhIIdaatdv¢xaﬁar@n@I f-

pol ybenzi m dazo este erived fr .G 00X C and

ol o S b s fir ey Dabes P e St b bR BBAmeRnE 4 &3 nes

for exaatndaaapxyblpebmgdeepmdrﬂmﬂpIhrg/urabartoel,denmmqrteumﬂcmeeom@ dpﬂuplr:aiyﬂiee,zene
poly-1 AL I I ?ogme I droxybenzoates, as
wel | asrﬁ Bl ockw% i }gt%hg'pﬁég%q@ der nggt?Eg/ gé(%(ﬁyt erm nat ed

pol yethers; and al so polyesters nodified with poI ycarbonates or MBS. 19.
Pol ycarﬂa&aga@a@nﬂogw@@&écer car bonat es. 2 7 F E B 2003 20. Pol ysul fones,
pol yet her sul fones and pol yet her ketones. 2~. Blends of the aforenentioned
pol ymers (pol ybl ends), for exanple PP/ EPDM Polyam de/ EPDM or ABS, PVC EVA,
PVC/ ABExdmiEdBSuit&fle pBgmeRBIrP/dSondeBek®A, PC/ PBT, PVC/ CPE, PVC acryl at es,
POM PUR, PC/ PUR, POM acrylate, POM MBS, PPQO H PS, PPQ PA 6.6 and

copol ynmers, PA/HDPE, PA/ PP) PA/ PPO, PBT/ PC/ ABS or PBT/ PET/ PC. Preferred

pol ynerk B@'Izémp@l cgiémmp@ﬁ@s arvbcuI9Ipﬁr¢ﬁoinr@n@mplpcn01y@tqu@ﬁé,, padyigqtatdene, polybut-

bl ock- cnpR WIRLE-m Wl Ak e ipréil df'p%@/B&t%Bi%ne Eel%%l(@éﬁbﬂlrﬁé‘l% -gpr opyl ene
di ene rmnorrer or EPR (eth Ienep op Iene ru S&%& i\{b reiberred are

pol yet h‘i}’lclé’ﬁ@f‘ ?JéP'y'B*T‘tB'Eﬁﬂ ‘3 clopRt raQrRoNee EINE IGERRPNBNETT R | ene
di ene noossirked), fonexguipeé Eirgh@énglytdoqfénylernatﬂHDaE ihgghoderdsity amd Righ X)ol&iutarR~o0a

R> R Otwg%ht[\;&OIye%y?en%)a—IDPEQ-IMW hlgI\IA'Qens ity Ing uItraﬁlgR n%leélular weight polyethylene
(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, preferably
polyethylene and polypropylene, can be prepared by different, and especially by the following,

methods:

a) radical polymerisation (normally under high pressure and at elevated temperature).



R101, R 02, R o0s are each independently of one another hydrogen, hal ogen,
NO2, cyano, -CONR osR~0s, -(R 0s)COORi oa, -C(O-R 0~, -OR o0s~ -SR)D&EB 2003

- NHR~o0s~ - N(R, 0s) 2~ car bam)yl di (C, _-€;sal kyl) car banoyl ,

-C(-NR 0s) (NHR, 0s); unsubstituted C -C, eal kyl) C2-C, eal kenyl ,

C2- C, Bal kynyl, C~-C9phenyl al kyl ) C3-C, 2cycl oal kyl or CSC chcl oal kyl

cont ai ni | east one nltro en or n ato or C -

o C el Rbnyeteg8S pordnarsang pinga St el af il oaich 56 6 Biaen gpe

C3- C, 2cycl oahkdl ot@dlpd NbnFbaviblce &4t ofothe P@rlbdlogetlﬂe oThaméy@aalsaboaIﬂy havech are
substituted b C4al koxy,

NO2 I d
C, -Cal kyl t h?pcgef orépgggaiarﬁameapﬁaﬁg] %P'ba'w/ r' Qﬁ‘“ﬁyf )agc;%h )F(Xtﬁﬁeﬁﬁﬂers 'which is
unsubst i t ut edmowessalkgs, iakengd abgi/oCaFyMIaIaMyay beCeithed at koseyoordj,na@dalrkgdet hi o,

hal ogen, Cya@%tal Qg,ﬂé@;%s mﬁ@BE’gﬁﬁe frge fc?ﬂ%ckf e@%@g téjé (ycdl gﬁ%“&% %?&] no,

27 FEB 20 er mnt carbon atom
forma C3-C, maghesienickipride.dianian(Ila£hy ood@: aluwél%alllmwe J heﬁ&d&*@b{BtSor a

C3- C, zcycl oaHsylbers%mbreaér .ﬁéuub@é Iﬂ'tﬁ'&pé\%ﬂ%ﬁ@&'ﬁbn%@m@\ ath@reaedw@éa@bé\l&éae
group; or if is 1R o, R 04 is hydrogen,

C, - C, eal kyl) bbﬁ@ﬁiﬁelveaw the P&Ivmeﬁéatan %gtﬂrift?ﬁaﬁﬁv%?fi By Q&I%ﬁﬂdﬁ%ﬁlydﬁ?tébt i on;
R, 0S and R, oalkweembwdhmﬂas rfstalGligahkides, r@étaQslImlokdes vhinetal hIRyI@Idélﬁatsl tdig ed

by at | t d
R R e I T
NR, oe atom R)ay~be| reodifjett copeeniedly-vithefattherl estar, ghanginineRyredylieshdrgdsupgen,

C -G eal kyl %e% a%?&l gélt}am%'rémsdagy RAREH i) (ﬁa%dﬂ'%}ﬂdéx’d déﬁlﬂ@fang{]zﬁ §I¥P{)°XV

group; R o9 is rect bon und via
atertiary CNattamTNg DﬁBormtI tReSglasent ehpings site pHalists 4BRG)., C3C, zcycl oal kyl

or CG3-C, 2cycloal kyl containing at |east one nitrogen or oxygen atom or

C4- C, | b d tert to th I

Co- C prerrafaA headeharsyansane ind TEA o B RA BRG] OGBS W1 | cast
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h_ydroxy ié@ﬁ%@’dif@%ﬁ?%&gﬁp %ﬁ\;léﬁ%x%?r eCZ‘Fm%ﬂé dﬁyé/FIB'P% C, - Cdal kyl am no or

di (C, - am no, whith are dnsubstituted or
substituted by C, -Cal kyl, C, -C4al koxy) C, C4al kyl t hi o, hal ogen, cyano,

hydr oxys, @@doﬁ@ﬁ‘éfs oﬁno%fﬁ% |aﬂH‘dIHPeffﬁ§ vﬁt‘h(egcﬁ %@I WWI)I@&I\QR/m)Hfthohﬁslrs Ror 1S

C, - C, eal kyl C9phenyl al k zcycl oa cl oa

cont ai rﬁxﬁ@PIQtetI‘Ié%&ﬁ/PfeﬁIée’Iﬁ %qp@&mrwm@w@% ﬁemléﬁplvswy@nedé?ﬁwd mixtures

C~- CQp[tﬁé?ﬁbfa/anMbw dedsify, p"dt)bé‘tﬂt wb\’:hhaKMbPEI pEaayI’éb ntéxb%ach@ablcwbolgzmetsﬁl Im ng at | _eas';
one nitr [ OX en. a C are. sunpsti a am no
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hydr ox r box am no; pol ycyclic
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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, as
well as copolymers thereof such as viﬁyl chlorideNvinylidene chloride, vinyl chlorideNinyl acetate
or vinylidene chloride/vinyl acetate copolymers.

9. Polymers derived from o,B-unsaturated acids and derivatives thereof such as polyacrylates
and polymethactrylates; polymethyl methacrylates, polyacrylamides and polyacrylonitriles,
impact-modified with butyl acrylate.

10. Copolymers of the monomers mentioned under 9) with each other or with other unsatu-
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/alkyl acrylate
copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-
lonitrile/ alkyl methacrylate/butadiene terpolymers.

11. Polymers dernved from unsaturated alcohols and amines or the acy! derivatives or acetals
thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl benzoate,



a5 (XXX), wherein B & &4 OG, &, G3, G are independently C, -Csal kyl or
G and G or G3 and 44, or G and CQ and G3 and (4 together forma

C5-C, zcycl oal kyl group; G5, Gs indeperfidently are H, C, -C, eal kyl, KJnE)iB 2003
napht hyl or a group COCC, -C, eal kyl. Mire preferred is a nitroxyl rad| cal,
wherein the structural elenent of forrrula (XXX) is any of fornulae Ato S
2 7 FEB. 2003 -11 C O G3 G RcaaGSm R~ NR2 (a3 &4 ~5 PGAE OOR3 U3
Cad v. @lwlr@in@geate QOIW@/I_bMtyNaIF@Ol@lyl@i‘ntr@at@ohpglmllyl melamine; as well as therr

copolymers with olefins mentioned in 1) above.

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethylene
oxide, polypropylene oxide or copolymers thereof with bisglycidy! ethers.

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with 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 polybutadienes
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
starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an ela-
stomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephthalamide or poly-m-
phenylene isophthalamide; and also block copolymers of the aforementioned polyamides with
polyolefins, olefin copolymers, ionomers or chemically bonded or grafted elastomers; or with
polyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene glycol; as
well as polyamides or copolyamides modified with EPDM or ABS; and polyamides condensed
during processing (RIM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydantoins
and polybenzimidazoles.

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic acids or
the corresponding lactones, for example polyethylene terephthalate, polybutylene terephthalate,
poly-1,4-dimethylolcyclohexane terephthalate and polyhydroxybenzoates, as well as block
copolyether esters derived from hydroxyl-terminated polyethers; and also polyesters modified
with polycarbonates or MBS.

19. Polycarbonates and polyester carbonates.
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20. Polysulfones, polyether sulfones and polyether ketones.

21. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA,
PC/PBT, PVC/CPE, PVC/acrylates, POM/PUR, PC/PUR, POM/acrylate, POM/MBS, PPO/HIPS,
PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP, PA/PPO, PBT/PC/ABS or PBT/PET/PC.

Preferred polymers are polyethylene, polypropylene, polystyrene, styrene block-copolymers,
polybutadiene or polyisoprene, EPDM (ethylene-propylene diene monomer) or EPR (ethylene-
propylene rubber).

More preferred are polyethylene, polypropylene, polybutadiene, SBS and EPDM (ethylene-
propylene diene monomer).

One preferred nitroxyl radical is of formula (X)

R.— —

101

R103>k
R
RN

102

I:{112 [~ N’ Rno (X)

O

wherein nyis 0 or 1

Rio1, Rioz, Ryo3 are each independently of one another hydrogen, halogen, NO,, cyano,
~CONRgsR 106, -(R109)COOR 104, -C(O)-R107, -OR 108, “SR108, “NHR 108, -N(R1gs)2, carbamoyl, di(C;-
Cigalkyl)carbamoyl, -C(=NR0s) (NHR 0g);

unsubstituted C4-Cgalkyl, C-Cigalkenyl, Co~Cygalkynyl, C;-Cgphenylatkyl, Cs-Ciocycloalkyl or Cs-
Cizcycloalkyl containing at least one nitrogen or oxygen atom; or

C1-Cigalkyl, Co-Cygalkenyl, Co-Cyg alkynyl, C;-Cgphenylalkyl, C3-Cqacycloalkyl or Ca-Ciacycloalkyl
containing at least one nitrogen or oxygen atom, which are substituted by NO,, halogen, amino,
hydroxy, cyano, carboxy, C-C,alkoxy, C;-Cjalkyithio, C-Caalkylamino or di(C+-Csalkyl)amino;
or

phenyl, which is unsubstituted or substituted by C,-Csalkyl, C{-Csalkoxy, C,-Caalkylthio,
halogen, cyano, hydroxy, carboxy, C,-C,alkylamino or di(C,-Caalkyl)amino;
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or Rz and Ry, together with the linking carbon atom, form a C;-Cy, cycloalkyl radical, a (C,-
C,; cycloalkanon)-yl radical or a Cs-Cyzcycloalkyl radical containing at least one O atom and/or a
NR10g group; or if ny is 1

H101

102 are a group ;
R

R

103

R1o04 is hydrogen, C4-Cigalkyl, phenyl, an alkali metal cation or a tetraalkylammonium cation;
Ri0s and Ry are hydrogen, C-Cysalkyl, C,-Cygalkyl which is substituted by at least one hydroxy
group or, taken together, form a C,-Czalkylene bridge or a C,-Cyz-alkylene bridge interrupted
by at least one O or/and NRqs atom;

Rig7 is hydrogen, C4-Cygalkyl or phenyl;

Ries is hydrogen, C,-Cigalkyl or Co-Cigalkyl which is substituted by at least one hydroxy group;
Riog is C4-Cyzalkylen or a direct bond;

Ri10 is C4-Cygalkyl bound via a tertiary C-atom to the nitrogen atom, C4-Cy phenylalkyl, Cs-
Ciocycloalkyl or Ca-Cyocycloalkyl containing at least one nitrogen or oxygen atom; or

C4Cisalkyl bound via a tertiary C-atom to the nitrogen atom, Ce-C4iphenylalkyl, Cs-Cyacycloalkyl
or C3-Cyocycloalkyl containing at least one nitrogen or oxygen atom, which are substituted by
NO,, halogen, amino, hydroxy, cyano, carboxy, C;-C,alkoxy, Cy-Caalkylthio, C4-C,alkylamino or
di(C,-C,alkyl)amino; or

phenyl, naphthyl, which are unsubstituted or substituted by C;-C,alkyl, C;-C,alkoxy, Cy-
C,alkylthio, halogen, cyano, hydroxy, carboxy, C-Csalkylamino or di(C;-C,alkyl)amino;

if nyis 1

R111 is C4-Cygalkyl, C7-Cgphenylalkyl, Cs-Cacycloalkyl or C3-Cacycloalkyl containing at least one
nitrogen or oxygen atom; or

C,-Cygalkyl, C;-Cgphenylalkyl, C5-Cocycloalkyl or Cs-Cocycloalkyl containing at least one
nitrogen or oxygen atom, which are substituted by NO,, halogen, amino, hydroxy, cyano,
carboxy, C-C,alkoxy, C4-Caalkylthio, C,-C,alkylamino or di(C;-C,alkyl)amino; or

phenyl, naphthyl, which are unsubstituted or substituted by C,-C,alkyl, C-C,alkoxy, C;-
Cqalkylthio, halogen, cyano, hydroxy, carboxy, C,-Csalkylamino or di(C4-Csalkyl)amino; or

a polycyclic cycloaliphatic ring system or a polycyclic cycloaliphatic ring system with at least one
di- or trivalent nitrogen atom; or

Ri10 and Ry, together form a C,-Cy,alkylene bridge, a C;-C, alkylen-on bridge or a C,-
Cioalkylene bridge which is interrupted by at least one O or N atom, which bridges are
unsubstituted or substituted with C;-Cigalkyl, hydroxy(C-C4)alkyl, phenyl, C;-Cgphenylalkyl,
NO,, halogen, amino, hydroxy, cyano, carboxy, C;-Csalkoxy, C-C,alkylthio, C4-C,alkylamino or
di(C¢-C,alkyl)amino,

N\

)
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Rz is hydrogen, -(R10g) COOR 04, cyano, -OR g, ~-SRy0s, -“NHR 108, “N(R10g)2, -NH-C(O)-R 108,
unsubstituted C,-C,galkyl, C,-Cigalkenyl, C,-Cigalkynyl, C;-Cgphenylalkyl, C;-Cizcycloaltkyl or Cs-
C:zcycloalkyl containing at least one nitrogen or oxygen atom; or

Cy-Cisalkyl, Co-Cigalkenyl, C;-Cyq alkynyt, C;-Cgphenylalkyl, C5-Ciacycloalkyl or Ca-Cyacycloalkyl
containing at least one nitrogen or oxygen atom, which are substituted by NO,, halogen, amino,
hydroxy, cyano, carboxy, Cq-Calkoxy, Cy-Csalkylthio, C,-Csalkylamino or di(C,-Cjalkyl}amino;
or

phenyl, naphthyl, which are unsubstituted or substituted by C,-Caalkyl, Cy-C,alkoxy, C;-
C.alkylthio, halogen, cyano, hydroxy, carboxy, Cy-C,alkylamino, di(C,-C,alkyl)amino; or

Ri11 and Ryi2 together with the linking carbon atom form a C5-Cyocycloalkyl radical.

Another preferred nitroxyl radical is of formula XXa, XXb or XXc

(XXa), (XXb),
F‘202 Y 207 Fl205
1 ,—7‘\ ,k—\
Raor M R—a gm. N ‘R _Q—R
N R R 209 208 ) 206 210
('). 203 ' 1204 Os

Raor Raos Y, (XXc),
Rs;0 N

211 R208 | R206H212
O

wherein

Y;is O or CHy;

Q is O or NR2zg, Wherein Ray is hydrogen or Cy-Cygalkyl;

Rao1 is tertiary C4-Cigalkyl or phenyl, which are unsubstituted or substituted by halogen, OH,
COOR,y; or C(0)-Raze Wherein Rz, is hydrogen, a alkali metal atom or C-Cygalkyl and Ry, is
C,-Cqgalkyl; or

Rao1 is Cs-Cyocycloalkyl, Cs-Cyacycloalkyl which is interrupted by at least one O or N atom, a
polycyclic alkyl radical or a polycyclic alkyl radical which is interrupted by at least one O or N
atom;

R202 and Rqo3 are independently Cy-Cygalkyl, benzyl, Cs-Ciacycloalkyl or phenyl, which are
unsubstituted or substituted by halogen, OH, COOR2;; or C(O)-R22; or together with the carbon
atom form a C;-C,,cycloalkyl ring;

ifYyis O,

Ra0s4 and Ry, are OH, O(alkali-metal) C,-Cygalkoxy, benzyloxy, NRaasRaz4, Wherein Rz and Ros
are independently from each other hydrogen, C,-Cigalkyl or phenyl, which are unsubstituted or
substituted by halogen, OH, COORy, or C(O)-Raz;



OG Ga G OG GIl CHp.-NN&B ~Ga G CHRoOIlIl G & CHG Ts - NNO
Gs Ga "Ga OO wherein GG- & s ONOGs G G (0) GG & s O N 02@sFB3003
& (R (S) 27 FEB ?~~-3 G, &, &3 and-4 are independently alkyl of 1 to
4 carbon atons, or G and & together and G3 and 4 together, or G and &
together or G3 and Ga together are pentanethylene; Gs and Gs are

indepelnq,e t(l;M hydrogen or C -Ca alkyl; R if mis 1, is hydrogen,

C -C eél kyl“which is uninterrupted or interrupted by one or nore oxygen

at ons, Rey &molet Oy C,saliexnz dghzylglyyOiQIP)-(CaCniatigvad MRisR.a¢i cal of an aliphatic

carboxylic acid hayj 2 to ~ car o] of a cloaliphatic
car box /PP érea%?;r(ﬁ’uﬂg&}bsﬁ%”? W%Srei%ﬁﬁé\ﬁb@ﬁ'r‘g‘?%ﬁg,ﬁogr E%ﬂ%y%(’i '\?ﬁ%ﬁ f“u?“’h?'@&‘ Razg
car boxghd B,aatedntepanagni® ftam Bactastherhyaitoyen, ©-Cqblkror ahengt wisicisardooxyl i ¢
acid having,.7 to 15 carb t ons ach xylic acid can be
subst i P@ﬁ“@gt"PWdtoﬁéuaﬁt?‘ﬁﬁ%Y ggloged,ﬂﬁﬁ%ﬁg 3@%@{)%6" cycl oal i phatic or
ar omat Reys,MiE RYo, BYd Bl @rdind6isXaéerty0sf@aRs otheNCWMEi iyl C2-O scybloakikyl €20al Kyl
C3C, 2al kenyl , C5-C~cycl oal kyl, phenyl or benzyl; or
phen)X; or
Raos and Rags and/or Ragy and Raes together with the carbon atom form a Cs-Cy.cycloalkyl ring;
R209 and Razyo are independently of each other hydrogen, formyl, C2-Cysalkylcarbonyl, benzoyl,
C,-Cygalkyl, Cs-Cyacycloalkyl, Cs-Ciocycloalkyl which is interrupted by at least one O or N atom,
benzyl or phenyl which are unsubstituted or substituted by halogen, OH, COORg,; or
C(0)-Raz;
Rz11, is formyi, C,-Cygalkylcarbonyl, benzoyl, Ci-Cqgalkyl, Cs-Cyzcycloalkyl, Cs-Cacycloalky!
which is interrupted by at least one O or N atom, benzyl or phenyl which are unsubstituted or
substituted by halogen, OH, COOR2,; or C(O)-Raz.

Still another preferred nitroxyl radical contains a structural element of formula (XXX)

6 Gs  (XXX), wherein
G1 /T‘Ga
N
G G,

G, Gj, Gj, G, are independently C-Cealkyl or Gy and G, or G; and Gy, or Gy and G, and Gj
and G, together form a Cs-Cy.cycloalkyl group;
Gs, Gg independently are H, C,-Cigalkyl, phenyl, naphthyl or a group COOC;-C,galkyl.

More preferred is a nitroxyl radical, wherein the structural element of formula (XXX) is any of
formulae Ato S



R is a nonoval ent radical of a carbam c acid or phosphorus-containing acid
or a nonovalent silyl radical; R if mis 2, is CZ-C, zal kylene, 27 FEB2003
C4- C, 2al kenyl ene) xylylene, a divalentitadical of an aliphatic dicarboxylic
acid having 2 to 36 carbon atons, or a cycloaliphatic or aromatic
di carboxylic acid having 8-14 carbon atons or of an aliphatic,
cycloaliphatic or aromatic dicarbam c acid having 8-14 carbon atoms, where
oxylic acid may be—jﬁbstltuted in the aliphatic, cycloallphatlc
[ COQz, 2 groups; or Ris a divalent radical
of a ph sphorus-b ini/ng acid or a divalent silyl radical; R if mis 3,
i ival ent i f an alf phatic) cycloaliphatic or aromatic
nﬁ% be substituted in the aliphatic,
)1 eff y 5§ -C0QZ, 2, (9f an aromatic tricarbanmc
acid or jof a phosp or us contalnlng acid, or is atrivalent silyl radical,

if mflis 4, etryval ent [radical of an aliphatic, cycloaliphatic or
aromatic| tetra&dr boxy,i cgacid; pisl,2or3, R is C -C, 2al kyl,
| kyl) C~-CearaFkyI - C, eal kanoyl ) C3-CSal kenoyl or benzoyl ;

mhen pisl R2is C -C ealkyl, -C, cycl oal kyl, C2-Ceal kenyl unsubstituted
or substituted by a cyano, carbonyl or carbam de group, or is glycidyl, a
group of the formula -CH2CH(OH)-Z or of the fornula -CO-Z- or -CONHZ

wher ei n s hydrogen, nethyl —ef phenyl; or when pis 2, R2is

C2- C, 2al kyl ene, £6-C, Zearcysl ene, | xylyl ene, a

- CHzZCH( Pgroup, wherein B is Cz-C, oal kyl ene,
Cs- C, Sar | ene; or, provided that R is not al kanoyl,
al kenoyl 9 bg a dival ent acyl radical of an
al i phati $c dicarbBkylic acid or dicarbamc acid,

. and R2 together when p is 1 can be the
cyclic acyl i i phatic or aromatic 1,2- or 1, 3dicarboxylic
acid; or [ ) , . N\ T,/ Te 17 F E B 2003 -17 where T, and
Te are i pendently Ttydr ogen;—al kyI of 1 to 18 carbon atons, or T, and T8
together are alkylene of 4 to 6 carbon atonms or 3- oxapentanethylene when p
is 3, Ris 2,4,6-triazinyl; when nis 1, R3 is C2-Ceal kyl ene or
hydroxyalkylene or C4-C22acy|oxya|ky|ene; or when nis 2, R3is

-)z. when nis 15—R4 is hydrogen, C, -C, 2al kyl, C3-CSal kenyl,
C5eG~cy®l oaldkyl ,| C2- C4hydr oxyal kyl , C2C6- al koxyal kyl)

of formula -(CH2)m COO- Q or of the fornula
(CHz) m @ CO Q wher ei and Qis C -C4-al kyl or phenyl; or when n
i -arylene, a group

erein D i(§) CZ- C, oal kyl ene, C6-C, Saryl ene
cycl oal kyl € up CH2CH( Qz, ) CH2- (OCH2CH( Oz, ) CH2) 2- wherein
, I1yl, benzyl, C2 C, 2al kanoyl or benzoyl; RS
C -CcZal gyl , agl Iy, benzyl, glycidyl or C2-Csal koxyal kyl;

N R, (D)




C-, is -N(R)- or -O; Eis C -C3alkylene, the group -CH2CH(R8)-0O wherein

Re i s hydrogen, methyl or phenyl) the group -(CH2)3-NH or a direét HEBrIa03

R~ is C -C Bal kyl, C5-C--ycloal kyl, G12C, 2aral kyl, cyanoethyl, C6-C, oaryl,

the group -CH2CH(R8)OH; or a group of the formula GOG3 r,.4 or a group

of the formula -18 -GNEECONCORHH G--N" &1 Ga0O27FEB

2003 wherein Gis Cz-Csal kyl ene or Cs-C~zarylene and Ris as defined above;

gro - EgCO- NH CHz- OR6; R6 is hydrogen or C, -C-eal kyl; Fornul a

a fecuyrfng structural unit of a oligoner where T is ethylene

r is a repeating structural unit derived froman a-olefin

| kyl acrylate or nmethacrylate; kis 2 to 100; and R o is
—C -G zabkaxy Tz has the s meaning as R4; T3

and T4 are iRdepen ently‘alkylengbof¥ﬁ toHL2 carbénqa ons, or T4 is a group

NN NM Ta g Cz-Czzal kyl ene, C5-C, cycl oal kyl ene,

C~- C4al kyl engdN( C5- C, cycl oal kyl ene), phenyl ene or

phenyl enedid/C, - G, al kyl ene); Tg IS .NH(CHp)a ~ (CHZ)b-1 ((CH2)c' ~ -1dH where

a, b and c are independently 2 or 3, and d is O or 1; eis3or4; E and Ez,

being different, are each oxo or imno;

or R~ is %
(F) denotes
or 1, 2propyl
copol ynmer w
hydr ogeg)—Cy- C, zal k

Tk
CIJO
Q1
Gy Gy
G, G
¢ (F)
N G
Gy | 8
Os
COOT—T, (G)
— T n
C G, G,
N_—EI:CO_O N—O- (H)
Gs G4 Gs
J——




Z 7 F EB 2003 -19 E~ is hydrogen, alkyl of 1 to 30 carbon atons, phenyl)
napht hyl , said phenyl or said naphthyl substituted by chlorine or gygﬁtﬁy
of 1 to 4 carbon atons, or phenylal kyl1®f 7 to 12 carbon atons, @
phenyl al kyl substituted by alkyl of 1 to 4 carbon atons; E~ is hydrogen,

al kyl of 1 to 30 carbon atons, phenyl, naphthyl or phenylal kyl of 7 to 12
carbon atons; or E3 and E4 together are polynethylene of 4 to 17 carbon
atonms, o said polynethylene substituted by—up to four alkyl groups of 1 to
4 carbon|atons; and E6 is an aliphatic or arogmatic or aromatic tetraval ent
radi cal . JFUrther Nsuitabre N fcals are for exanple

ment i oneg én WO 98/ 30601 or in WO 98/44008, ich are incorporated by

ref erence. t @p to 2@.car atofg i|s, for exanple, methyl, ethyl,
n- propyl , ec- but yl G, ‘er n- hexyl ke octyl, 2-ethyl hexyl,

n- nonyl , Gecyl, n- Gtridecyll n- tetradecyl,

n- hexadeg %cyl. The ups [may be | i near or branched.
C3- C, eal KyGS whi is inﬁerrugﬁ d byﬁbne oFs mojr e oxygen atons is preferably
derived f .ene oxi de or? propyj.ene oxide. C3-C, eal kyl interrupted by

at | east [one O atomis for exanple -CH2-CHZ- Q- CH2- CH3, -CH2-CH2O CH3 or
-CHz-CH2- O CH2- CH2- CH2- O- CH2-CH3. It is pre bly derived from pol yet hl ene
glycol. A general descriptionis -((CH2)a-Ob-H CH3, wherein a is a nunber
fromlto 6 and b is a nunber from2 to 10. C3-C, 2al kenyl is |inear or
branched and for exanple propenyl, butenyl, pentenyl, hexenyl, heptenyl,

oct enyl , rdodecenyl Gyncl gdi ng their isomers. C3-Ceal kynyl is preferably
propar gyl . cs- Ekeycel o kyl is typically,| cyclopentyl, nethylcyclopentyl,

di met hyl cycl opent xyl, methyl cylcl ohexyl. Cycl oal kyl which is

interrupted b O or atomifs for exanple
2-tetrahydrob§raﬂ-yl, ahydrg%ur =yt sdi oxan-yl, pyrrolidin-yl,
t et r ahydf ot hi ophens pyr azol din-@ , ij;dazolidin-yl, but yr ol act one-yl ,

capr ol acf ane-yl E B 20 - Exanpl es for alkali netal are lithium
sodi um or pota5$3u Albyl substifuted by OH is typically 2-hydroxyethyl,
2- hydr oxypr opyl Sr 4hydroxybutyIN__C,HCealkoxy s, for exanple, nethoxy,
et hoxy, propoxy, isopropoxy, butoky, I'sobutoxy, “hentoxy, i sopent oxy,
hexoxy, heptoxy) octoxy, de | oxy, tetradecyl oxy, hexadecyl oxy
and oct adecyl oxy. C, -C, BAI kyl NUt ed by C~- Ceal koxy, preferably by

C, - al kpxy, in particular by tlethoxy, is typically

2- met hoxyet hyl, 2-ethoxye oxypr opyl, 3-ethoxypropyl,

3but oxypr opyl, 3- octoxypropyl (%oxybutyl. C -C eA kyl substituted
by di (C } C4a|ky|)an1no is pr erably e. di et hyl am no, di et hyl am no,

2di net hy| am noet hyl , 2-di et hyl am@oet hyl ,| 3-di net hyl am nopr opyl ,

3-di et hy aninopropyl 3d|butylan1noprop¥L and 4-di et hyl am nobutyl .

C, - C, eAl kyl substituted by C, -C4al kyl am no®is preferably e.g. nethylam no)
et hyl am no, 2net hyl am noet hyl, 2-ethyl am noet hyl, 3-nethyl am nopropyl,

3-et hyl am nopropyl, 3-butyl am nopropyl and 4-et hyl am nobutyl .




C -CAAkylthio is typically thionethyl, thioethyl, thiopropyl)

t hi oi sopropyl, thiobutyl and thioisobutyl. C2-C, e al kyl carbonyl i%JfPE
exanpl e acetyl, propionyl, butyryl, peryylcarbonyl, hexyl carbonyl {or B 2003
dodecyl carbonyl . C, -C9phenyl al kyl or C~-C9aral kyl is for exanple benzyl,
phenyl et hyl , phenyl propyl, a, adi net hyl benzyl or a-nethyl benzyl. Exanples of
CZ- C, 2al kyl ene bridges, preferably of Cz-Csal kyl ene bridges, are ethyl ene,
propyl ene, buty ene, peotylene, hexylene. C2-C, Zal kyl ene bridges

i nterrupt by/ at Gseast {bne N or O atomare, for exanple) -CH2-O CH2- CH2,

- CH2- O CHz- CHZ CHz- CH2- CH2-, - CH2- O CHz- CH2- O CH2-,

- CH2- NH CHz- Cliz- CH2, - CH2- NH- CH2- CH2- CH2- CH2-,

- CHz - NH-@H2NCH2- N N or” { CH2- (\Nj+ CH2- CH2- O CH2- . Z 7 FEB 2U03 -21
Exanpl es for \C4- C/2cycl anone-yl are cycl opentanone-yl, cycl ohexanone-yl
or cycl ohept . substituted by 1, 2 or 3 C, -C4al kyl or

C, - Cdal koxyg A st yplcal | yonmet hyl phenyl, di met hyl phenyl, trimethyl phenyl,

t - but yl phenyl , @i -t *but yl phenyl, 3,5-di-t-butyl-4-nethyl phenyl)

met hoxyphenyl, et hoxyphenyl and but oxyphenyl. Exanples of polycyclic
cycloaliphatic ring systens are adamant ane, cubane, tw stane, norbornane,
bycycl o( & 2. 2] octane or bycyeho[3.2.1 ]Joctane. An exanple of a polycyclic
het erocygl oal i phatic ring systiemis hexanethyl entetram ne (urotropine).
Exanpl es| of nonocar boxylic acijds with 1 to 18 carbon atons are form c acid,
acetic agid, henyl acetic acid, cycl ohexane carbonic acid,
nono-, d|- an acid or nono-, di- and trifluor-acetic acid.

O her su|table acy ic acid, chlor-benzoic acid, methanesulfonic
acid, ethanesul fgnic i igpesu,%onic acid, p-toluenesul fonic acid,
chl or benzend? [ iff 'uor met’hanesul foni ¢ aci d, net hyl phosphoni c
acid or phenyl ph i .| Exanpl es of a nonoval ent radical of a

carboxyl|c acid caproyl, stearoyl, acryloyl, methacryloyl,
cycl ohexyl carb X ¢ ; zoyl or
[1-(3,5-fi-tert-butyl-4-hydroxyphenyl ) propionyl radical. Further exanples
are derived frompropionic acird laurinic acid or nethyl ethyl acetic acid
or the other isoners of valeric acid. Exanples of a cycloaliphatic
carboxylic acid is for exanple cycl ohexane carboxylic acid or cycl opentane
carboxylic acig. An exanple of an aromatic carboxylic acid is benzoic acid.
Typi cal unsatuflated carboxylic acids are acrylic acid, nethacrylic acid or
crotoni cGagi d ,es of a nonovalent silyl radical are of the fornula
-(CGH2, )gSi , dn which j is an integer mthe range from2 to 5, and
Z' and Z"\{ndepepdeiit|y o@ one anot her, are C, -C4al kyl or C, -C4al koxy. 2
7 F EB z0 ﬁ c¥ di-, tri- and tetra valent acids are for
exanpl e | onyl', sugginyl) glutaryl, adipoyl, suberoyl, sebacoyl, naleoyl,
i taconyl, phthg]oyl, dibutylmalonyl, dibenzyl mal onyl,

butyl (3,5-ditert-butyl-4-hydroxybenzyl ) mal onyl or bicycl oheptenedi carbonyl

radical or a group of the formula HBGCO~ ~ CH O C C
GS GS
G G
1 3 (P)
N
G; | G,



CO01,2, 3, 4-tetracarboxylic acid or pyronellitic acid. ,trimellitoyl,
citryl or nitrilotriacetyl, butane Exanples of a dicarbamc acid are the
hexamet hyl enedi car banoyl or 2, 4-tol uyl emedi car banoyi radicals. 27 FEB 20
Cz- C, 2al kanoyl is, for exanple, propionyl, butyryl) octanoyl, dodecanoyl,
but preferably acetyl. Hydroxyl-, cyano-, al koxycarbonyl- or

car bam de-substituted al kyl can be, for exanple, 2hydroxyethyl,

2- hydr oxypropyl , 2-cyanoethy|,G@Gthq&ycarbonylnethyl,

2- et hoxycar bonyl et Byl , 2-am noc nyl propyl or
2- (di net hyl am noca’rq/)?_md ethyl_ Any\Q-4 2al kyl ene radicals are, for
exanpl e, et hyl@rl% propylene, 2, I met hyl propyl ene) tetranethyl ene,
hexamnet hyl €ngy 2 ?ﬂt\brw]‘em ’ dec

f

t hyl ene q@q) dodecanet hyl ene.

C4- C, 2al kenyfeng i ol exanpl® &t ekyl ene, pentenyl ene, hexenyl ene,
hept enyl@meNor Yyl &me—ncl uding their isonmers. C6-C 2arylene is, for
exanpl e, o-, or p-phenyl €de, 1, 4-naphthyl ene or 4, 4'-di phenyl ene.

CA- CZZacyI$ y | ene is, for exanple) 2-ethyl-2-acetoxynethyl propyl ene.
Any Cz- Csalkoxyalkyl substituents are) for exanple, nethoxynethyl,

et hoxynmet hyl , propoxynet hyl, tert-butoxynmethyl, ethoxyethyl, ethoxypropyl,
n- but oxyet hyl , tert-butoxyethyl, isopropoxyethyl or propoxypropyl. z ~ F
E H ~uu3 -23 C, -C eapkanoyloxy is, for exanple, fornyloxy) acetyl oxy,

pr opi onyl XY, ﬁutyr y[loxy, val|gryl 0%y, I@;{Jr oyl oxy, pal mtoyl oxy and

st ear oyl oxy' & i tcaxyl radigealG Of mula (X) are known and may be
prepared acc { ng tq) WO 99I 0‘3984, A-0 891 986 or WO 98/13392. Sone
typi cal &xa NOLgn ~N—GN -N-O NCNI 0. NI O The
ni troxyl radical/s of forniila XXa, apd c are al so known and may be
prepared accOxd\ng to European Pat¢#n plication No. 98810741.3. Typi cal

o) g, %, G
o) N— O
- N cHCH
Rmf: :>—— CH 6O o, ()
o) N— O
0 G/

wherein

Gs, Ga, Gz and G, are independently alkyl of 1 to 4 carbon atoms, or Gy and G, together and

Gj and G, together, or G, and G, together or G3 and G, together are pentamethylene;

Gs and Gg are independently hydrogen or Cy-C, alkyl;

R, if mis 1, is hydrogen, C,-C,salky! which is uninterrupted or interrupted by one or more
oxygen atoms, cyanoethyl, benzoyl, glycidyl, a monovalent 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,ff-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,



O~-NNI HO. OOOONOONN, HI O 00 -O-NO-, o.
N b7 BEBGhor

~O-N~H~/ ~ ~O-N-O~- ~ ~-N N O O ~~ O N The nitroxyl radi cal s of
are al so known and can be prepared as igescri bed i n European Patent
Application No. 98810531. 8. -24 2 7 F E B Z003 Furthernore DE 26 21 841,

US 4'131'599 and DE 26 30 798 for exanple describe the preparation of
2,6-diethyl-2,3,6-trimnmethyl-4-oxopi peridi ne and
2, 6- di pyaiqejiphaicer Ia;dméalcﬁndbtymyhytbzﬁ—@&ﬁbb peupslimehichti: £ib HaiCs-Goprtlien i at es

for th 0, o] 5%% . Anot her nethod for the preparation
of 2, 2662%%@5? ‘g%gglgalhlé Poxo:gl efidine is described by F. Asinger, M

Thi el , RHe ammzalemm@@lhéfatc@rtfamlc@ﬁémréhwhowszcoomma@@ Obynmnowbmlttt et
al . ing; lra@fdil Chem 58, 4837 (1993). The oxidation of the piperidine
conmpoun oxog peridine derivatives is wel| known in the art and for

exanpl & tﬁ@b@@p 5éc-byalkylene. Joroeplkaipneaxylyienera diyplest radiga) of analipaptimko in
Synt hechﬁrthﬁlma%Idrhév@\fg Soas @rthért dtoms 8% cyaaa OTa€6 65 arBﬂfaiﬁc BrbabxHRHig The

ST RO ST G I K O )
t he do@dﬁmattmncatd)resl, Wieze each diearbokylie atidengyr iEpsubatitutea motha diphptigcur sors. The
O\ AR R iRt AR E R 0o IR B BTPLES, e 9 el o
R is a divalent radical of a phosphorus-containing acid or a divalent silyl radical,
R, it mis 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,
R, if mis 4, is a tetravalent radical of an aliphatic, cycloaliphatic or aromatic tetracarboxylic acid;
pis1,2or3,
Ry is Cy-Ciaalkyl, Cs-Cseycloalkyl, C;-Cgaralkyl, C,-Cigalkanoyl, Cs-Csalkenoyl or benzoyt;
whenpis 1,
Rz is C4-Cygalkyl, Cs-Cseycloalkyl, C,-Cgalkenyl unsubstituted or substituted by a cyano,
carbonyl or carbamide group, or is glycidyl, a group of the formula -CH,CH(OH)-Z or of the
formula -CO-Z- or -CONH-Z wherein Z is hydrogen, methy! or phenyl; or
when p is 2,
Rz is C,-Cy.alkylene, Cg-Cip-arylene, xylylene, a -CH,CH(OH)CH,-O-B-O-CH,CH(OH)CH,-
group, wherein B is C,-C,palkylene, Cg-Csarylene or C¢-Cyocycloalkylene; or, provided that R, is
not alkanoyl, alkenoyl or benzoyl, R, can also be a divalent acyl radical of an aliphatic,
cycloaliphatic or aromatic dicarboxylic acid or dicarbamic acid, or can be the group -CO-; or R;
and R; together when p is 1 can be the cyclic acy! radical of an aliphatic or aromatic 1,2- or 1,3-
dicarboxylic acid; or
R.is a group

-

-

N

<

7

N



NO , HONO , HONO , ONO OONO Preferably G, &) G3 and are
nmet hyl or ethyl and G5 and G6 are hydrogen or nethyl. -25 Mor e Pﬁéfﬁ&r?ﬁﬂﬂly
G, &, &3 and 4 are nethyl and Go ang -G6 are hydrogen. 2 7 F E B 2003
Anot her preferred group of conmpounds are those wherein G and G3 are ethyl
and & and 4 are nmethyl, or G and 4 are ethyl and & and G3 are nethyl,
and one of G5 or G5 is hydrogen and the other nmethyl or both are hydrogen.
A pr ef evheenlTsarigfcup irsiepersiemip bydisgent, atkhieof Jtto 18 carbah stensndrde aAd T8, O or P)
wher ei reoqetrgé )arBalk@e#eVS'wg%ﬂcar&ﬁ &oﬁ@'e’%%x‘é@érﬁﬁnétﬁ gRENterrupted or

interru or nore oxygen atons, cyanoet ¥ , benzoyl, glycidyl, a
rmnovalvéwn prlaél cal of an aliphatic carboxylic acid having 2 to 18 carbon

at omns, F@ﬂs@ﬂ‘%ﬂkﬂﬁylf phatic carboxylic acid having 7 to 15 carbon atons, or
an a, ~i unsat ur at ed car boxylic acid having 3 to 5 carbon atons or of an
aromatic carboxylic acid having 7 to 15 carbon atons; pisl; R is

C--C, 2a{Henlnis@o- C-cycl oal kyl , C--Cearal kyl, C2-C, eal kanoyl, C3-Csal kenoyl

or ben yl al k cl oal kyl . C2- Ceal kenyl unsubsti t ut ed
or sub ?Gﬂgdal@e%%%ﬁ@xy%@ﬂ%n%% é?‘/?z%cé({%ﬁ‘é%ll‘y ®Pbup, or is glycidyl, a
group oﬁhetnhasf)_pr mula -CH2CH(OH)-Z or of the formula -CO Z or -CONH Z

wher ei I n) nethyl or phenyl More preferred are those of
structlr]:r‘ﬁ kegi%%(&ge)éferabl y R is hydrogen, C, -C, sal kyl, cyanoethyl,
benzoylWheglryisildyl , a nonoval ent radical of an aliphatic carboxylic aci d,

ggw ng ;2 i ﬂyd’lrégé}ﬁ 1 ngﬁfz'g@‘c E‘hzerhy? ¢ cggra?@l lt)/k:,a lomr@k@wwroxyalkyl ¢

eal anoy noy benz

group dfe ‘%'F@‘)’?QSY'nG'i -Grozatyly ‘@LI)&%OBFP OU%r"f‘Wé Whﬂ@@o "WH@F"@# A" Z is

hydr ogq@H,yredma- mh@aawlswmo@tdue@ i€ CaIKADr DHOG Q3P |s "wherein the
stabl e |troxyl radi cal is a conpound of formula (X), n,isl Rio, is cyano;

R 02 ant"™R D 82re each i ndependent|ly of one anot her unsubstl tuted C
- C, 2al k) |s®r2 M«y}dne, OF-CR; anﬂemd g?bum—CHzﬁglé@Hmsz-tDth-@HZGHM Rglcar bon

atom fpor " I ound via a
terti ar atom Cf%'glér?ﬁ%t}rs gé"‘n n%achCé? %yblﬁal%?a% Eﬁ% “Bhenyl: or R'o
and R', H@ﬂ@ﬁéﬁﬁd@%@@?@mzww@ﬁ@'% ll@édf@mrbﬁiu aajkhém\jlé{t bR 201
subst i tgfakandyf & denzégtal kyl ; and  Z~EE~uu3 -26 R'2 is C, - Cdal kyl .

Rs is hydrogen, C4-Cyzalkyl, allyl, benzyl, glycidyl or C-Cealkoxyalkyl;

Q is -N(R;)- or -O-;

E is C;-Csalkylene, the group -CH,CH(Rs)-O- wherein Rgis hydrogen, methyl or phenyl, the
group -(CHz)s-NH- or a direct bond;

Ry is Cy-Cysalkyl, Cs-Cy-ycloalkyl, C,-Cyqaralkyl, cyanoethyl, Cg-Cioaryl, the group -CH,CH(Rg)-
OH; or a group of the formula

or a group of the formula



A further preferred subgroup is wherein the stable nitroxyl radical is a
conpound of fornmula (XXa), Yis O R2o, is tertiary C4-Ceal kyl; R?7OE and
R203 are nethyl, ethyl or together wi-tih-the carbon atom forma 27 FEB2003
C5-Cscycl oal kyl ring; R2o4 is C, -C, eal koxy, benzyl oxy or NR223R224, wherein
R223 and R224 are independently of each other hydrogen or C -Ceal kyl; or of
formula (XXb), wherein Q is O R2os, R2os, R2o~ and R2oe are independently
of each otterNreEnyiCrNeth@—oPRR20s and R2os and/ or R2o~ and R20s

t oget her with |t he carbof atBm form a C5- Cscycl oal kyl ring; R209 and R2,0

are independeh of each other fornyl, C2-Ceal kyl carbonyl, benzoyl,
C~- Ceal 8yl ,| benzyl ,®r phenyl; or of fornmula (XXc), wherein Y, is O R2os,
R2os, R2o~\jand e are independently of each other nethyl or ethyl; or

r RRo~ and R208 together with the carbon atomforma

C5- Cscy€F oal k rify;, R2" is forrnyl, C2-C, ealkyl carbonyl, benzoyl,

C -C eal kyl, lenzyl or phenyl and R212 is OH, C, - sal koxy, benzyl oxy,
NR223R224) wherein R223 and R224 are independently of each other hydrogen
or C -C ealkyl. Preferably the polyner to be grafted on contains
unsaturated noieties selected fromthe group consisting of polydienes, co-,
bl ock- WNEEEHHGAR Saﬁaa“fyé%@r%c?eébpin‘@?%am g 9$ Q?f@,eaﬁgf’b% imers with diolefins
and copglsyngoep ViE-Clo-NHal¢fORg. Preferred unsaturated polyners are

pol ybutadi.ene ol wi soprene, styrene-isoprene-bl ockcopol yners (SI, SIS),
styren .SEJ}yQEﬂggﬁQ!ép g&?[kggpol ynmers (SB) SBS, SEBS), ABS, EPDM butyl

r ubber Foohllafpeanies aubbieringstilotiralriritef awtipemetwhare d inethyieneor 1F

unsatu [ ' g -dbri % n MRSEAY el B, SBS,
PO hBTA"S oot onteltfl SRR corbs Roten RSkt cRicB e R T

Pr ef er apvipte elemelhRgGVale cal | y unsaturated nonomer or ol i goner is sel ected
from t Res gkPYgp; consi sting of styrene, substituted styrene, conjugated

di enes, | efic acid ydri de crplein, vinyl acetate, (alkyl)acrylic

aci danﬁ?%‘ﬁ'é@'d?ﬁ?%ﬁa‘;@?ﬂw PECy FQB&%)H s, (alkyl)acrylic esters or

(al kyl')acryl am des. - 27 27 F ~ 8 2U0 More preferably the ethylenically

unsat u ' ene, a.-nethyl styrene, p-nethyl styrene or a
conpou;rgkggtr{%’rrénu aeééﬁ-‘ﬁ%%ﬁ)-(czZ)-Rb, wherein Ra is hydrogen or

C -Calkyl, RCis NHS, OCH-, glycidyl, unsubstituted C, -C, eal koxy or

hydr oxyt, 8HETY hieUh&shefraarity @My leM8¥or 24§25 Batobh idhs, b1 T.CistgreMpam no,

di (C, -C/Bal kyl )am no, hydroxy-substituted C, -C, eal kyl am no or

hydr oxy-substituted di (C, -C;, eal kyl)ami no; Me is a nonoval ent netal atom Z
is oxygen or swlfur. Most preferably Ra is hydrogen or nmethyl, Rb is NHz,
gyci dyl , ﬂﬂ?ﬁstl d or wth hydroxy substituted C, - C4al koxy,
unsubstitutgd C, | al kyl am no, di(C, -C4al kyl)am no, hydroxysubstituted

C, - Cgal kyl am N hydroxy-substituted di (C, - C4al kyl )am no; and Z i s oxygen.
Specifically p?[ef erred ethylenically unsaturated nononers are

met hyl acryl ate,| ethylacrylate, butylacrylate, isobutylacrylate, tert.

but yl acryl at e, Mydr oxyet hyl acryl ate, hydroxypropyl acryl at e,

di met hyl am pdet hytacryl ate, glycidylacrylates, nethyl (meth)acrylate,

ethyl (neth)dcryl ate, butyl (meth)acryl ate, hydroxyethyl (meth)acryl ate,

hydr oxypr opyl (et h) acryl ate, di net hyl am noet hyl (net h) acryl at e,

glycidyl (neth)acryl ates, acrylonitrile, acrylam de or nethacryl arnide. The
t enper disug S2-applkylede.iGy-Grycldalryiane; Eabudloersdidps-Gegyeloalylgner RBEmERNERSr and
is for pxamph&iE)daxiap)C above the glass transition tenperature (Tg) for
anor phous pol yners and 26 to 180 C above the nelting tenperature (Tn) for
sem -crystalline polyners. Typical are follow ng tenperatures: |ow density
pol yet hyl eneLDPEL70- 2%0 Chijgh density pol yet hyl eneHDPE180- 270

Cpol ypriafsy| P1I80- 2 l.ystyrenePS190- 280 Cstyrene-bl ock

copol yner SSEE@%"&@%% H%gghﬁ‘l’%ne- propyl ene-di ene nodi fi edEPDML80- 260
Cet hyl ene propyl ene rubber EPR180-260 C In a preferred process the

t enper a¥figre aj handhe afg indepesdemlyA) oi % apd @his 8901:C to 300 C, nore preferred

from 1%0isG 4,@-280' C. Preferably the tenperature in the second step B) is
from70 to 280 C, nore preferably from

E, and E; being different, are each oxo or imino;



70 to 210 C. zzF~ ~z003 -28 Preferably the stable nitroxyl radical is
present in an amount fromO0.1 %to 30% nore preferably in an anoluhtfEB 28N
0.1 %to 20% and nost preferably in anmgnount fromO0.5%to 10% based on the
wei ght of the polynmer. Preferably the weight ratio of the reaction product
of step A) to the ethylenically unsaturated nononer or oligoner added in
step B) is from1:1000 to 10:1, nore preferably from1:100 to 1:1 and npbst
pr ef er daliyhydroganl aBg of ¢ td 30 caoe@tw)s, phenyhenaphibyesaidmhgnyer paidfraphdgl i n any
react or | I - A Xl P I react, is an
extrudeSrUE‘Lél‘ﬁrt&%ﬁ8_28{“@5“%%9553{]%?@8*)3? oérbgﬁg{r?p sésgéa}g: Pll)%tljéfrﬁto" Handlg(tSJnch der
Kunstst&ﬁ@méﬁfﬁﬁ@m@ﬁ”)"&}g}r'.SPPStMP@QV afyl ghdhe digarbpn #eMBPHpe and H. Pot ent e,
1989, @g§ﬁ¥d3ogen, biyl2J? 198D ¥ Boni sforks RHerkyl aBhOGESPHERYIaRS Ses6TbRAHHAS
reactive extrusion process. Exanples of reactiv extrusion equi pnent and
process¥M&r® given by G H Hu et al., in "Reactive Mdifiers for
Eﬁl ymr@"an&%{t@@aﬁ@?&é Qd:ill-yné\gdhﬁ@ﬁé ef Nbaiiﬁéﬁrborﬁatﬁ’l:’{ﬁg gs&iliamn?ymatglyleﬁpr :c nt of
apnman ... London chapt.er ages 1-97. Preferably, if an
ext r uaertrEieg 2y vB3S Pg ARY iRl 1R AP RESS TS 500 mbar 1 s appl i e
dur i ng Byi$ eoslipratic Yoaratiatie obgropratid tettasalemtyradiiealr enoved t hereby. The reaction
time for step A) depends on the desired anobunt of grafted ONR R' initiator
moi eties. Typical reaction times are froma few minutes to an hour.
Pr ef er dbiripet pitapledeteresycli N+ iradigalparetomgxampis mentionegdn WP 8830881 9r ihr om 2
M n to RO §8/d008NEhiER Akt ih@tpSrafR R refdfohcBe performed imrediately after step
A), however it is also possible to store the internedi ate pol yneric radi cal
initiator at roomtenperature for sone tinme. The internediate polyneric
radi cal Alkyliwithaipaé 20 adbabtendis, fob exanLenestay UstRy anprapy|, Inas 8yl Ofecan ity Vietty

occurs up ., to several nths. The reaction step B be perforned in any
reactorb@di ?’Qﬁ’fyl ”r%‘i’y";?%ﬁ‘x'ge TF{})PV}}@P%V[{ ”W‘?%CVL rﬁ@%dgﬁ@r. It is also
possi bl etridecyli rs-ttriadecyb m-tiixepesys er n-hetagenyl Tbe akkydgroopsanidy bhdinemrmoner to t he
sol uti of}ndifag process B) may thus optionally be performed in solution. The
degree of grafting depends on the reaction tine, on the tenperature used
and the activity of the polyneric initiator. Preferably the reaction tine

for step,8)sak§l WHiehTE Intérrupté PbyZOnd1OUthsre oXPheh N6ME &F reteradly asmivad fron to 5
hours. | action srtb%e(g)?qB is perforned in an extruder, a reaction tine
ed

tE t he r.&

of 2 tocBYens Mifeer rraryle . -29 2 7 FEB ~0~3 The grafted pol yners
are useful in many applications such as conpatibilizers in polynmer blends
or all oxs I t : i r gt _~substat _Surkace
mod 11 oot AR08 BRL ERR A IEER £V e -@Qgeéﬁ*‘tzﬁétb%?m@i% PHPRE and
pol ymer Orféita arxCe-Cifie-$he HsCiry- 1GH2-Cthe lt fir retesadly derpggitfiosupalyetplensef ul f or
the prengsciiA gehedh SBESHBH i (@HS) ORPIOHE Wberefd &fd £Aub&Gkor QROLYMMBILSs r €,
for exanple, .grafted block copolynmers of polystyrene and pol yacryl ate
(e.q., B‘BT‘?/G(@?’W Hel®o-acryl ate) or pol y(styrene-co-acryl at e-co-styrene).
They are usefull as adhesives or as conpatibilizers for polynmer blends or

as pol yape 2N P - CO- r ) di bl ock
arart coporomRar e AR e RO RS IR B e R b E)

t ri bl ockerje tocteoplotigdasery! inddudingetheir isaget: sper si ng agents for coating
systens, as coating additives (e.g. rheol ogi cal agents, conpatibilizers,
reactive diluents) or as resin conponent in coatings(e.g. high solid

pai nt s) CrCealftYLp Braterably Br3RFENE of styrene, (neth)acryl ates and/ or
acrylonitrile are useful for plastics, elastoners and adhesi ves.

Furt her e) graft. bl ock copplyners of this inventjon, wherein the grafted
bi'ocks. HEpera inory SSBRPETNG Refyickrogah el ByeBeFi. felahged)

appl i camietykyeshexyphi philic surfactants or dispersants for preparing highly
uni form pol ymer bl ends. Thus, the present invention al so enconpasses in the
synt hesjs ,ngvel graft . bl ock, [ ti-blogk t.ar, gradi , i
hyper br gﬁ@ﬂ%ﬁﬁyﬁ%hd%w&f fulpfeéj bé/g%é?a}fﬁ%’?esé df'frl\gat%gl'@%é - ga'ﬁﬁfgpzé{egrgggdy}g@ﬁgn v

pr esent tetrakghbiveameat &, pdiokarcyl pyrrofiding ftetkahfdrotHiadHeowl myrazgopdinesit | ons:

adhesi ves dﬁ%.erggnts q(ii(iy%{p@rsants erruLsifiers, surfactants, defoaners,
adhesi o {ZEP A QUYVIRIRE BreaPRHRERPEYS, viscosity inprovers, |ubricants,
rheol ogy nodifiers, thickeners, crosslinkers, paper treatnent, water
treatment, electronic materials, paints, coatings, photography, ink
materials, imaging materials, superabsorbants, cosnetics, hair products,
preservatives, biocide materials or nodifiers for asphalt, |eather,
textiles, ceram cs and wood. Because the present graft polynerizaton is a
"l'iving" polynerization, it can be started and stopped practically at will.
Furthernore, the polymer product retains the functional al koxyam ne group
allowing a continuation of the polynerization in a living matter. Thus, in

I Y a1 S - o, o



-30 2 7 F EB?~~.] Furtherlr~ore, since this is a living radi cal

pol yneri zation, graft blocks can be prepared in essentially any og;lq;rE. 2003
Consequently further subjects of the q@oesent invention are a pol ymarig
radical initiator prepared according to step A of the process w thout an
additional free radical source and a polyneric radical initiator prepared
accor di t ep. A _of th rocess W th,an additional free radical source.
The poI@‘%@Pfggﬁéraag‘faé'épetﬁh?@;ﬁg‘i)%?’ sSé't”ﬁ\ ?{eﬁat%sslymstep A) of the above process
is schematically represented in formula (P1) (Pl), wherein Rose is

hydr ogen, substituted or unsubstituted C, -C, eal kyl, C2-C, Sal kenyl,

C2- C, 8aHlliyl sydstitu@3i3260Vids aidally 2-bydrEsyeB) 2. At bydoarykydpycart-aydioxdgugt. | east one
nitrogen or oxygen atom or C3C, 2cycl oal kyl containing at | east one nitrogen
or oxygen atom which are substituted by NO2, hal ogen, am no, hydroxy,
cyano, Gelbdsoxy i< for@kamipie ynetOxy Gtadxyy brohoxy, isCprofdsy, kytoxys isabubexy, pentoxy,

di (C, j o, I ; e |.al :

O phemePEbRsT BeBRY, TPEPif PRI Kebriath foaceu Ry ok R ReRIPRIRRLE,
unsubstoctageadoxyr substituted by C,-Cdal kyl, C, C4al koxy, C,-C4al kyithio,
hal ogen, cyano, hydroxy, carboxy, C, -C4al kyl am no or di (C, C4al kyl ) am no;
R4dgg IS the stable nitroxyl radical, bound at the oxygen atom RSQO i s
subst i tutCed?y! subsliyad by dﬁdalbfyxyqu@éﬁrmly by B> CaalkiykBriarticutss byreatyerysl kyl |
phenyl ,etfoks'iB indipbiidthoXyehyl, sethosleBgE B-mel tdpyilt 8btiRIx bgtituted
C -C G%I Q/ @bﬁ gal ken )IB?’J33 -C.ea QJ% I, C%ggggcd;?gl oal kylwgﬁggﬁyl ,

Q( C, - CPLEX¥ROPYL @Q?(Yf?reéf' RB )n[\ét%a)(y téfKenyI al kyl, O phenyl, O

C7Csphenyl al kyl or hal ogen, CN, COORSOO, CONR500R500; C~5 IS CCr R5p2R503~
CH=Cl " 12, = 04= . = - R807)n~
G - - CReCSACRT ARy Ry (oo BRIy e TGSy BSRRR
S| R5, 2RENethylasimeiivR2idetylaREwRthyRESEM flbPamiREOBY!, RSUIShYIRBITDPraR8DS; Rsos-~

Rs, 0, RiyutffemopRfyRhd-biefoRaNMRLA.Y of each other are hydrogen,
substituted or unsubstituted C -C, eal kyl, C2-C, Bal kenyl, C2-C, eal ki nyi,

C3Crcycl oal kyl , phenyl, O C, -C, eal kyl), Q C2-C, eal keny), C7-C'phenylal kyl,

? Ehgn)étvcghslkﬂ%ﬁ‘&mhl_eﬂw@1104n%1kﬂémma|i9mf§rawzly5 g.@. memgmaﬁq,fmmrﬂnnbpzi?; 02
T | nu [ o) 1.0 na:. Z 1S a r rom

Lo 25008enemigpty o' dafarmEREN 3 iliart RodgN - BiitapfadsRodi R i emincS

CRg p4=CremH arb 8 eRB(aminolidylei n Rsoz and R~03 is H, nethyl or C2-C9al kenyl

and 8504, R505, Rsos and RSO~ are independently H or nethyl. Exanples for
the different substituents have been already given. Wthin this selection
pol yet Hyiteddsylthialis ypispiy biveneiind thiesthyuhiparesie thigemrepyd tEipbNykans! especi al |y
pref er ng@isobutfur t her subj ect of the invention is a polyner of formula (P2}
obt ai nabl e by step 8) of the above process. 5 R498 (P2) z Definitions and

exanpl es of the substituents are as given above; (@ is a honp-, co- or
t aper edCafol plsicaibosyllis fon §xampimaceiyl RiSRIGREY Butyy!, gerlyicarbeny abexicarionykory
nunber ddqesyicarbéhy®S5000.

C;-Cgphenylalkyl or C;-Cgaralkyl is for example benzyl, phenylethyl, phenylpropyl, a,a-
dimethylbenzyl or a-methylbenzyl.

Examples of C,-Cy.alkylene bridges, preferably of C,-Cgalkylene bridges, are ethylene,
propylene, butylene, pentylene, hexylene,

C,-Ciqalkylene bridges interrupted by at least one N or O atom are, for example,
-CH3-0-CH,-CHjy, -CHp-O-CH2-CHy-CH;, -CHy-O-CHy-CH,-CH,p-CHo-,
-CH3-0-CHp-CHp-O-CH2-, -CHy-NH-CH,-CH,, -CHo-NH-CHz-CHz-CH,,
-CHy-NH-CH,-CHy-CH;-CHa-, -CHp-NH-CHz-CHp-NH-CH2- or -CHp-NH-CH,-CHp-0-CH2-.



R499 may be renoved thermally or chemcally. Preferably the pol yrrer (P2) is
grafted with a nononer selected fromthe groups described above %z trg%[ﬁ
preferably with styrenes, (neth)acryl-@&ies, butadi ene, isoprene.

preferred are SB-g-styrenes, SB-g-(neth)acrylates, Sl-g-styrenes,
SI-g-(nmeth)acryl ates, SBS-g-styrenes, SBS-g-(neth)acrylates,

EPDM g-styrenes, EPDM g-(neth)acrylates. Still a further subject is a

pol ymeFxabplab irilfl 0 byycontpnaye-grade @)clapentehengylocysiphesgnatefylved above. Yet
anot hegycﬁmpgg\g fyl the present invention is a conposition conprising z z
E ~ ~ zo03 2 ? a polyneric radical initiator prepared according to step
A) as defined above optionally the preparation being done in the presence

of a fmsny|@db§.ﬁlte§wﬁ090@®@ B)aijf oethyl, megaé incHlWéM%@h@ﬁ&lr@m@fﬁ?r or

olig the different st eir preferénces are
al readPF‘E{Wérr‘fnngtf‘ﬁ'éﬁ)e%&wtyé‘?@m'f S'rtrh“l’“yi‘ﬂﬁ”w éﬂ‘b’?%’? & ”Eﬁth\f”Pl NYhvent i on.

Fur t hemestudxygiedng!, @ﬂfbx?ﬂ]@ny%dﬁut@yﬁﬂia@l e nitroxyl radical for the
preparation of a grafted pol yner as defined above and the use of a grafted
pol ymer according to step A) as defined above, as macroinitiator for

r adi calExpoblesef pczimyieMcycNaﬁmasiubmgsystemsareeaqﬂm culeanet tvostang, t he use of
t he pol, e@;&g as defined above, as adhesive
or conpéﬁaf) ﬁ%z r ?g[rz @‘?xﬁ%?%’?@@gﬁbﬂgg'g@% yner tougheni ng agents.

Pol y( et hyl net hacryl at e co- acrylate) diblock graft copol yners or

pol y( g r opol yners
are use?‘%la%gr%df%p&) E@?ﬁ% ﬁ%%ﬁﬁlgﬁggé%@ggﬁ 9 ﬁ%ﬁi@)sis i‘%me@%@%ﬁﬁggaddl tives
(e.qg. KW@HP@@E cal agents, conpatibilizers, reactive diluents) or as resin
conponent in coatings(e.g. high solid pai nts) G aft bl ock copol yners of
styrene, (net h} acryl ates and/ or acryl oni ﬁarl | e are useful for |tol astics,

el ast orﬁé?@%ﬁ@ mn@%quhc ReIFS WP Ad0 &9 CRiPaR R1OBISRIR U BjoRSercstinpCithn; s

i nvent ipegpionih&diiphehiacgliaidi@ dybibedsne ba:\bemp@bﬂr mBBEL TR Ad Githfor @ BtidadidLr

polyrrer are usef ul t|o hi h||| sur.factants or

i sper SaMegor 3 efr el BePte bR ol i S B BeB AT R,

exanpl ewethdregsifanit &cid, e¢hdnesefnicaTid, A@nzanaf:tnliong agfd, Ritﬂuanﬁulfbmctah@ pol ymer

(prepa r anber W0 (40
neaoLateSesRifi 435" fudgeltbAbelion’ 3o, HLADRRHGIndo Ry b

poI ypr GHFNEPROSPREIIE®8EA2. 16 = 1. 43 according to | SO 1133) are kneaded under

N2 for 10 mn. The additives (Table 1 ) are introduced into the m xer

chanber ht at the begi nning, together wth the pol ypropyl ene After 10

mn theEXﬁFg’ieﬁgff P@%Paﬁ‘ﬁg adrﬁﬁ*eofﬁcﬂaﬁmhcr?e@a FEEN %°§@|«€ "\%ﬁg‘re@b‘?w PRE'W xer

chanbemetaanmpog sSiconexidatieskyid add) benadyl ab®(8,5-abtekM utyo-Hydrxypaad)ie omri nut ed

into gr granul ated polyner is dissolved, reprecipitated and high
-33 2 'P?%Lf(%’eygraﬂ?gg tenperature NVR spectra are taken to determ ne whet her

pol ynmer bound NO-noieties are present. Table 1 Gaftingi of RR'NO" to

pol ypr I t
Tk S R e A T A G A A R AN

per oxi @& KOS 9h ERHSATHY 12201. 04. 0% per oxi de 1A44. 0 % conpound
21801. 66. 0% per oxi de 1A54.0 % conpound 22001. 56. 0% per oxi de 1A64.0 %

0
Corrpourg;j(amp erlof :!d(scyglc{?al%% Pc cargoxyllc acid is for example cyclohexane carboxylic acid or

cyclopentane carboxylic acid.

An example of an aromatic carboxylic acid is benzoic acid.

Typical unsaturated carboxylic acids are acrylic acid, methacrylic acid or crotonic acid.
Examples of a monovalent silyl radical are of the formula -(C/Hy)-Si(Z'),Z", in which j is an

integer in the range from 2 to 5, and Z' and Z", independently of one another, are C-C,alkyl or
C;-C,alkoxy.



conpound 1: benzoic acid 2, 2,6, 6-tetranet hyl - pi peridin-1-oxyl-4-yl ester
conpound 2: 4-hydroy-2, 2,6, 6-tetranethyl -piperidin-1-oxyl peroxide7 EEB 2003
di cunyl per oxi de B) Graftina of R R'N-@2> 10 the polyner and subsequent

pol ymer nal oaous reaction Commercially avail able polyners (SBS =

styrenel but adi ene/ styrene copol yner, Kraton D 1102 CU, supplier: Shell;
SEBS = styrenel et hyl ene/ but adi ene/ styrene copol yner Kraton G 1652,

suppl i éxanles|df di- ERDMdteat Wileanadiqs arp yoreaxempteyibiody nercoinbo phuearg!, beippa) yner,

Buna ER 5 p h t unds
gi ven 18 courSPRbhy, FRNRA oo f b nBR b PR BTN B R a0
- 210 Certhebit4- hgdr.@mb@szwl)nﬁa)lora{hdr ki¢yclopaptenedicatbehyEraBiic00r a §vouprof dime fevaciaat ed
Schl enk reactor, purged with argon, 5 g of the granul ated polyner is

di ssolved in 50 - 100 nL nononer under argon atnosphere. Dissolved oxygen
is renoved in freeze thawcycles {liquid nitrogen). The reaction mxture is
stirred and heated under argon at fjosphere. Remai ni ng nononer is renoved
under vacuum and the residue is dEred—under vacuumuntil constant weight is

achi eved. Ml ecul ar wei ghts and | ecul ar wei ght di stributions are

determ ned by gel _perneation chf omat ograpgy ﬂ The results are shown in
Tabl e 3. (gab e 2 Af ti of RFR'N-O° to-lfimel |M| ywyor nitrilotriacetyl, butane-

Exanpl ebb r AdY esMBI'écutar Pol ydi spersi ttypewei ght (Wh,y

( Mn Mn, GPC) GPC) Compar i son 1SBSngt processedl105. 500*A7 Starting materi al
forSBS1. 0 % conpound104. 200*i nveRti ve exanple 13A8 Starting materi al

for SBS0. 5 % conpound103. 100*i nventg-+e—exanpl e 24Conpari son

2EPDWhot processed96. 3002. 41A9 St ar| ing material forEPDMD.5 %

conmpound87. 4003. 25i nventi ve exanmplg 34A10 Starting material forEPDML.0 %
conpound81. 9003. 15i nventi ve exanple 4 + 55 conpound 3:

4- propo-;<y324,_tgtrgca§b(;)@,hgg@gbhwm,ﬁabmﬁré&l&n 1-oxyl conpound 4: decanedioic acid
bi s(2, 2,'6, 6-tetramet hyl - pi peridin-1-oxyl -4-yl) ester conpound 5: dodecanoic

acid 2,6-diethyl-2,3,6-trinethyl-piperidin-1-oxyl-4-yl ester *binodal
distri bEbtainqmes a%adicamérﬁ@tdcmirarwegtttxa(nlb’h?ylefné@mnhia@\byll\szpeainJyler%d%analﬁmoyi
"tuu~ - 3%. Tabl e 3 Pol ynmer anal ogous reactions
Exanpl ePo1° Fr'er Mononer React i onMol ecul ar Pol ydi spersitytypeconditionswei ght
(Mn, (I\/I/v/I\/h GPC) GPC) Conpar i sonSBSst yrenel h, 130 C102700*3B1

| nvent | 9£GR8kanayeisefbr byarie, p@dﬂd@&(ﬁu@cﬁmﬂtmoﬁﬁodmnyli ha$BSdobhcytayr yl at 1
h, 130 C117900*exanpl e 2aConpari sonEPDMst yrenel h, 130 C968002. 864B3
| nventi veEPDMst yrenel h, 130 C1096003. 51exanpl e 3B4 | nventi veEPDMstyrenel

, 130 X P% 3
0198400'%9(@89&1 %8 %@%ﬁaﬁbﬁ’%ﬁ gu}l‘gﬁ%"ﬁﬁt@u%n ME&EE‘MA b]‘ﬁﬂ’rr SXaMBI% 2t mp) from
hi gh M/Aysisasyethyl, 2- hydroxypropyl 2-cyanoethyl, methoxycarbonylmethyl

2-ethoxycarbonylethyl, 2-aminocarbonylpropyl or 2-(dimethylaminocarbonyl)ethyl.

Any C,-Cialkylene radicals are, for example, ethylene, propylene, 2,2-dimethylpropylene,
tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene.

C,s-Cyoalkenylene is for example butenylene, pentenylene, hexenylene, heptenylene or
nonenylene including their isomers.

Ce-Ciarylene is, for example, o-, m- or p-phenylene, 1,4-naphthylene or
4,4'-diphenylene.

C4-Coracyloxyalkylene is, for example, 2-ethyl-2-acetoxymethylpropylene.

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



2 7 FE~ 1003 -36 Clainms 1. A process for the preparation of a grafted
pol ymer wherein in a first step A) a stable nitroxyl radical is gﬂbf&%dmi
onto a polymer, which step conprises.hgating a polynmer and a stable
nitroxyl radical (NO ~p to a tenperature between 150 C and 300 Cin a
react or suitable for mxing a polyner nelt: and in a second step B) the

grafte r of step A is heated in rese f an eth ically
unsat uga %ﬂ’ﬁ’r'sdPr BIEMRAE MYEX % 3(°8|’Y§§§‘Vdfrﬁﬁ"8” H"?ﬁye\é% E”%f t he
ni trOX)é'urd%Mxyr&flmﬁ&}M&y%aléfe%ré}‘m pol ymeri zati on of the et hyl eni cal |y
unsat urated nmononer’ or oligonmer is initiated at the polynmer radical;

mai ntai ni ng sai d tenperature for further polymerization and aftermards

cool i n@‘h@ﬂ%x&lh@du@&l%%ﬁn&@ (R dr8 RR&UREN Mal ek @vepatedacodrdify R WEESS
accordin e|n a free radical source is additionally

aim
pr esentgg/%ggs% %%\:%%1 ﬁ%éfrwprﬁ?/ﬂﬁggl aim2, wherein the free radical source
is a bis-azo conpound, a peroxide or a hydroperOX|de 4. A process
according to claim3 wherein the free radical source is

2, 2' - aPOBiesYRieM GXFNBIGP Bre gien BeIow.. azobi s(2- met hyl - butyronitrile),

2,2 -azobis(2,4-dinethylval eronitrile),
2,2'-azobis(4nethoxy-2,4-dinethylvaleronitrile),

1,1' - azobi s(1- cygl ohexaneca bonitrile) 2,2' -azobi s(isobutyram de)

di hydrate, 2 yl azo- 2, £ di\met hyl - heaxy ile,
di et hyl .leslsobut e 2- (slar yl azo)i ronitrile,
2,2'-azo s 2,4,4-tri Jataney, B, 2 azobis et hy pr opane) ,

2,2 -azobi s(N, N -di nrethy enelsobutyrauldlne) se or hydrochl ori de,
2,2' -azobi s(2-am di nopropane), free base or hydroéhlorlde
2,2'-azobis{2nethy| N-[ 1, 1- bi s(hydr oxynet hyl ) et hyl ] pr opi onam de} or
2,2'-azobi s{2-nmethyl -N-[ 1, 1- bi s( hydr oxymnet hyl ) - 2- hydr oxyet hyl ] pr opi onam de;
acetyl cyclohexane suIPhon yl. peroxi de, diisopropyl peroxy dlcarbonate
t-anyl THeMtesddadirdackior 'PU'BL%’%L b ged ﬁé‘é%lé‘éﬁh@fa’t!'ba”dt mSt’:PﬁIPr‘Ej@f P pegosdiag to

t - anyl peidfednlrate ABbikalotlb cddsapbenzoyl ) per oxi de, diisononanoyl peroxi de,
di decanoyl peroxide, dioctanoyl peroxide, dilauroyl peroxide, bis

(2-nmet hyl benzoyl ) peroxide, disuccinic acid peroxide) diacetyl peroxide,
dlbenquhmaﬁg@megaﬂé gREh ¥bioRer 2-et hyl hexanoate,

bi s- (4-chl or obenzoyl ) -peroxi de, tbutyl perisobutyrate, t-butyl
permal ei nate, 1, 1-bis(t-butyl peroxy)3,5,5-trinethylcycl ohexane,

1,1- bls(t butylperoxy)cyclohexane t- butyI eroxy isopropyl carbonate,

t - butyl rtjgﬁenaoate |nethyl 5 di benzoate,, {i- butyl
peracet a eg\n -37 bu per benzoat e,
2,2-bis ('t Nperoxy Hhtylperox br 8 di cunyl
perOX|de 2%5 dlnethylhenane d|-t bUbyIperOX|de) 3 ﬁhbutylperoxy

3- phenyl pht hal i de) di -tanyl perOX|de a, a'-bis(t-butyl peroxy isopropyl)
benzene, 5-bis (t-butyl oxy) 3, 5-di net hyl 1, 2-di oxol ane, di-t-butyl

per oxi de 5-di net hyJ he -2,5-@ -t-butyl peroXi de) 3, 3,6, 6,9, 9hexanet hyl
1,2,4,5-08t7 cy . p- Bhgde h oxi de, pinane
hydr oper oxi d ji s yl benzene none<aniydr oper oxi de, cunene

bot y

hydr oper oxi de of" tN hydroperoxi de. 3. A process according to claim1
wherein the poly i s pol yethyl ene, pol ¥propyl ene, pol ystyrene, a styrene
bl ock- copol yner, pol ybut adi ene, pol yi soprene, EPDM (et hyl enepropyl ene di ene
rmnorrer)jt EPR (etoIene propyl ene rubber 6. A process according to

claim1l

ere| stabl e free nitroxyl adlcal |s a und of formula
(X) R o; J%m ]AM%?L re 8, or Q%? 2 R 03 are
each independ *bne anbther hydr hal ogen, no)

- CONR, osR, os éR 0s) COOR, oa~ -C(O) - R ~, -OR oe~ -SRpo@ -NHR oe,
-N(R, oe) 2~ carbanoyl, di(C, -C, eal kyl)carbanmoyl, -C(=NR, 0S)(NHR, ©s);

unsubstituted C -C saIkyI C2-C, ealkenyl C2- C eal kynyl, C, -Csphenyl al kyl ,

C3-C 2 en or
R A a@%glé%gfq?maﬁwggst& fRUpE-a g 88@%%\?3& o BEs okl 9

C - Cgphhmcy;tahladtent@:bpmaﬂorbeD%HWBS‘oB CSC ZCycl oal kyl cont ai ning at | east
one nitrogen or oxygen atom which are substituted by NO2, hal ogen, am no,
hydr oxy, cyano, carboxy, C, -C4al koxy, C, -C4al kylthio, C,-C4al kyl am no or
di (C, - C4al kyl )am no; or phenyl, which is unsubstituted or substituted by
C, -C4al kyl, C, -C4al koxy, C, -C4al kylthio, halogen, cyano, hydroxy, carboxy,
C, - al kyl am no or di (C, - C4al kyl ) am no;



zZ ~~E ~ z003 -38 or R 02 and R 03, together with the |inking carbon atom
forma C3-C, 2 cycloal kyl radical, a (C4C, 2 cycl oal kanon) -yl radi EE@ZBU?
C3- C, Zcycl oal kyl radical containing atyyl east one O atom and/ or

group; or if n, is 1 Ro, are a group |1 ; R o0s R o4 is hydrogen,
C -C eal kyl, phenyl, an al kaI i rret aI cati on or a t etraal kyl amoni um cat i on;
R, 0S and Ros are hydroe al kyl which is substituted

by at Féﬁ'&‘irm@ﬁéDﬁﬁér%@mgp&ﬂﬂQir599t5é1@é?1é ?6§8t7ﬁ%f°r ef‘émﬁﬁea{jeézﬂ@ ®al kyl ene
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C -C sérqutplmrldmz,mg rar@mtexnme@!nteiséorsihm@rrqa@p@@nw 0¥0 CP@@QUndﬁne hydroxy
group; R o9 is C -C zalkylen or a direct bond; R'o is C4-C, sal kyl bound via
atertiary Catomto the nitrogen atom C9-C phenyl al kyl') C3C, 2cycl oal kyl

or C3- GndheEmReHolYor the Bicplartitids ofd,2lhnsthyI086-didiikyl- %ﬁ@p@én&a@/g%sa%%yor
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one ni Ur ogeIChem. 68 y4837 (#9987 whi ch are substituted by NC2, hal ogen, am no,
hydr oxy, cyano, car boxy, C, - 4al koxy, C,-C4alkylthio) C, - C4a| kyl am no or
di (C, - 4al kyl )am no; or phenyl, naphthyl, which are unsubstituted or
subst i tTheedidbtjorf-tiapipkidine GmEaidko X yoxo@idtidink detivatiyes Fealvelflerwndy hreoart

hydr o r I R', i
O i B oL BV AR L %@{&W Zeschb syt < 1S
cont ai rﬁ-’rhﬁ@“%‘b’ qf@é\%h*e Hﬁ@xﬁpﬁvr%‘érﬁ’"@ﬁs 552%@#0% or C -G, eal kyl ,

C~- Cphenyl al kyl, C3-C, chcl oal kyl or C3-C, 2cycl oaI kyl containing at | east

one ni tLrogen or., oxygeqn om which ar.e substituted en, am no,
P oy PSR it e Bl el ot S Sl SoPABITR I NAIDIB.O bAmPR IaERI St or
di ( C, - Géadrkinh x@kmavai methopbeiay lexamjplp Sy D96 8b0 afd me@oumehlstatwtreﬂeumr

nyar oxyrtgibeds repetfed Y] g PLicRBrS T ot R oa RS bes R

cycl oalabpvatic ring systemor a polycyclic cycloaliphatic ring systemwth
at least one di- or trivalent nitrogen atom or R'o and R', together forma
C2-C 2 096106 C3-C, Z al kylen-on bridge or a CZC 2al kyl ene bri dge
whi ch ;ﬁsiéﬁﬁfegﬁrgg % %)?Qat | east one O or N atonm) which bridges are zzF
~ ~ zo03 -39 unsubstltut ed or substituted with C, -C, eal kyl,
hydr oxy(C, - C, ) al kyl, phenyl) C--C9phenyl al kyl, NO2, hal ogen, am no,

-4

hydr oxy, al koxy, kyI t hi 0, -—C4al kyl am no or
di (C, - C4al hydr o ) COOR, 0 ano, -OR oe,

-SR, 0€e) o ) 27—oNH- C( O) - NHS UD S &, ; C eal kyl,

C2- C, eal ke , C,-C9pheny yl, C3- cl oal kyl or

C3- C: 2cycl oal | east one nit+ogen or 0 n atom or
C -C eal kyl, C2-C, eal kenyl, C2-C,e al kynyl, C, -C9phenyl al kyl,
G3- C, 2cycl oal kyl or C3-C, chcl oal kyl containing at | east one nitrogen or

oxygen atom hal ogen, _am no, cyano,
car boxy, - C4al kyl 0 or
di (C, Cdab 1 &0; enylo, Napht hyl.-owhi g r e \Wnsubsyd

substitute
hydr oxy, carbo ,
together with the linking carbdn atomforma C3-C, zcycloal kyl radical. 7. A
process according to claim1l wherein the stable nitroxyl radical is a
conpound of forrmula XXa) XXb or XXc Rzoz Rzo~, Rzos Rzoa Rzin Rzoea

e

Preferably Gy, G,, Gs and G4 are methy! or ethyl and Gs and Ge are hydrogen or methyl.




wherein Y, is Oor CH2; (XXa), (XXb), Rzos 4 Rzoe~ Rzos~ Rz,0 (XXc), Qis O
or NR220, wherein R220 is hydrogen or C, -C eal kyl; R20, is terti z;}r[y-B

C4- C, eal kyl or phenyl, which are unsubsgtituted or substituted bg ha{:l o@@n
OH, COOR22, or C(O-R222 wherein R22, is hydrogen, a alkali netal atom or

C -C eal kyl and R222 is C,-C eal kyl; or R2o, is C5-C, 2cycl oal kyl,

C5-C, 2cycl oal kyl which is interrupted by at |east one Oor N atom a

pol ycyclic al kyl radical or a polycyclic alkyl radical which is interrupted

by at S 0 nd Rzo3 are

i ndepewgfe}en%rlegeq% ede%EI’ ang]Ge‘nazréPet@E@% g&?% %henyl whi ch are
unsubstituted or substituted by hal ogen, O—L COCRzz or C(O- Rzzz or
together with the carbon atomformaCSCzcycIoaIkyI ring;, if Y, is O
Rzo4 and Rz,z are OH, ((alkali-netal) C, -C, eal kox benzyl oxy, NRzz3Rzza,
wher ei ANGHISIPraieeRAFMP COMREENSHRIR HI0S§ Whetsin @aéhg Gt Res ethylarsifanand Gq

C C, ealdibth@l oG eand ca4 A2 éﬂhyl @h@w@ﬁé@éfaké Meg, ahd 5H@§t eg df eE.smdeB@leﬂgen

Rzoa 1s OH, oxy,

CHz,
benzy %ﬁeeﬂw%e%m@b)ﬁéﬁ? Pwm%‘?” NRzz3Rzza; Rz, z are a gr oup (O Rzzs,
wherein Rzzs is OH, C C, eal koxy) benzyl oxy, NRzzSRzz4 wherein Rzzs and

Rzz4 d f th k h I
whi ch- AR EREEBUT R s Sretoly Bl Sh-ly e/ % SBodaethor o
C(O) - Rarig;1l, Rzos~ Rzos~ Rzo~ and Rzoa are |ndependently of each ot her

C -C eq |§dero§\er?f 6.@%3%9%@% umteﬂmwbr .n%gu@ée%y%{ag oﬁﬁaﬁe% ew%zﬁag aand

Rzoe toget atom
Rz, o aﬁgaﬂoﬁ%béﬁ@?@m IQVC@ﬂ aaanowdientr aqﬂ?ﬁi Pb@eﬁ“Phﬁtﬁ 73/ POX)GEQ a@déwm?daﬂtao nyl ,
benzoy Earbgn aﬁneabkyb c|6arpﬁ:atmé¢d tc.kéehd hdvargF %Cﬁscda(P@dem‘éhbrCéh &,B-

t | whi ch
s b R dliTalee sEr i 44 B b aatons o L eRao Al et R A &

fornyl 7t@156areahle;dmsar bonyl , benzoyl C -C eal kyl) C5-C, zcycl oal kyI

C5- C, zky% oal kyl which is int errupt ed by at | east one O or N atom benzyl
or phe Whi ch are unsubstituted or substituted by hal ogen, OH, COORzzi or
(O - RBZZS C8Cq2alkyr Geemyclasikyly Gi- ﬁgaralbylcq?a%alkaweICmGsald(heoxépaMruomi troxyl

rGag[Scalnﬁeo@telaalﬁwacsg;d-,&eﬁ;am ! C?bg‘a{‘?éf'\tyl subSHTRY 8r dub&tilited 1y  cfank, B 2003 -41
carbonyl or carbamide group, or is egcxdyI a group of the formula -CH,CH(OH)-Z or of the
formula -CO-Z or -CONH-Z wherein Z is hydrogen, methyl or phenyl.

1S

More preferred are those of structure A or B.

Preferably R is hydrogen, C;-Cygalkyl, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an
aliphatic carboxylic acid, having 2 to 18 carbon atoms;

Ry is Cy-Cyaalkyl, C7-Cgaralkyl, C,-Cigalkanoyl, C3-Csalkenoyl or benzoyl;

Ra is C,-Cgalkyl, glycidyl, a group of the formula -CH,CH(OH)-Z or of the formula -CO-Z,
wherein Z is hydrogen, methyl or phenyl.

Another preferred subgroup is wherein the stable nitroxyl radical is a compound of formula (X),
nyis 1

R101 is cyano;

R102 and Ryg3 are each independently of one another unsubstituted C, -Cyzalkyl or phenyl;

or Ryg2 and Rz, together with the linking carbon atom, form a Cs-C; cycloalkyl radical;

R0 is C4-Crealkyl bound via a tertiary C-atom to the nitrogen atom, Cg-Cysphenylalkyl or phenyi;
or

Ry10 and Ry, together form a C,-Cgalkylene bridge which is unsubstituted or substituted with
C-Cqalkyl; and



aG, &, G, A are independently C, -Csalkyl or G- and & or Ga and 4, or
G and Gz and Ga and &4 together forma C5-C, zcycl oal kyl group; @4, k86003

i ndependently are H, Cl-C, eal kyl, phemgl-, naphthyl or a group

COCC, - C~eal kyl . 9. A process according to claim8, wherein the conpound
containing the structural element of formula (XXX) is any of fornmulae Ato
S@C%Iaé@c%l@m&ONmmm~sP(A) (B) 2 7 FEB2003 -42 G- O R3
n GG& ¢°~'s 'O-NNRR B G2 & O0OnGG- 2z O N&B ,& CT~-COO0 G
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A further preferred subgroup is wherein the stable nitroxyl radical is a compound of formula
(XXa),

Yis O

Rao1 is tertiary C4-Cgalkyl;

Rec2 @nd Raos are methyl, ethyl or together with the carbon atom form a Cs-Cecycloalky! ring;
Raos is C4-Cygalkoxy, benzyloxy or NRgz3Rzz4, Wherein Rqp3 and Rap4 are independently of each
other hydrogen or C4-Cgalkyl;

or of formula (XXb), wherein Q; is O;

Raos, Ra0s, R2o7 and Rygs are independently of each other methyl or ethyl; or

Rz0s and Raos @and/or Rag7 and Raes together with the carbon atom form a Cs-Cecycloalkyl ring;
Rz0s @nd Rayp are independently of each other formyl, C,-Cgalkylcarbonyl, benzoyl, C;-Cgalkyl,
benzyl or phenyl;

or of formula (XXc), wherein Y, is O;

Raz0s, Raoe, R207 @and Raog are independently of each other methyl or ethyl; or

Ra0s and Rags and/or Ragz and Ragg together with the carbon atom form a Cs-Cecycloalkyl ring;
R214 is formyl, Co-Cygalkylcarbonyl, benzoyl, C;-Cygalkyl, benzyl or phenyl and

Ras2 is OH, C4-Cygalkoxy, benzyloxy, NR2:3R204, Wherein Ras and R4 are independently of each
other hydrogen or C;-Cygalkyl.

Preferably the polymer to be grafted on contains unsaturated moieties selected from the group
consisting of polydienes, co-, block-, random- and tapered polymers of styrene, terpolymers
with diolefins and copolymers with diolefins.

Preterred unsaturated polymers are polybutadiene, polyisoprene, styrene-isoprene-block-
copolymers (Sl, SIS), styrene-butadiene-block-copolymers (SB, SBS, SEBS), ABS, EPDM,
butyl rubber, chloroprene rubber and nitrile rubber having a content of unsaturated repeating
units from 0.1 to 85%. Mostly preferred are SB, SBS, EPDM having a content of unsaturated
repeating units from 1 to 70%.

Preferably the ethylenically unsaturated monomer or oligomer is selected from the group
consisting of styrene, substituted styrene, conjugated dienes, maleic acid anhydride, acrolein,
vinyl acetate, (alkyl)acrylic acidanhydrides, (alkyl)acrylic acid salts, (alkyl)acrylic esters or
(alkyl)acrylamides.
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More preferably the ethylenically unsaturated monomer is styrene, a-methyl styrene, p-methyl
styrene or a compound of formula CH,=C(R,)-(C=Z)-R,, wherein R, is hydrogen or C,-C,alkyl,
Re1s NH,, OCHg, glycidyl, unsubstituted C,-Cigalkoxy or hydroxy-substituted C,-Cgalkoxy,
unsubstituted C.-C,galkylamino, di(C,-Csalky!)amino, hydroxy-substituted C,-C,galkylamino or
hydroxy-substituted di(C,-C,galkyl)amino;

Me is a monovalent metal atom

Z is oxygen or sulfur.

Most preferably R, is hydrogen or methyl, Ry, is NH,, gycidyl, unsubstituted or with hydroxy
substituted C4-Caalkoxy, unsubstituted C,-Csalkylamino, di(C-Csalkyl)amino, hydroxy-
substituted C4-C,alkylamino or hydroxy-substituted di(C,-C,alkyl)amino;and

Z is oxygen.

Specifically preferred ethylenically unsaturated monomers are methylacrylate, ethylacrylate,
butylacrylate, isobutylacrylate, tert. butylacrylate, hydroxyethylacrylate, hydroxypropylacrylate,
dimethylaminoethylacrylate, glycidylacrylates, methyl(meth)acrylate, ethyl(meth)acrylate,
butyl(meth)acrylate, hydroxyethyl(meth)acrylate, hydroxypropyl{meth)acrylate,
dimethylaminoethyl(meth)acrylate, glycidyl(meth)acrylates, acrylonitrile, acrylamide or
methacrylamide.

The temperature applied in the first reaction step depends on the polymer and is for example
50° to 150° C above the glass transition temperature (Tg) for amorphous polymers and 20° to
180° C above the melting temperature (Tm) for semi-crystalline polymers. Typical are following

temperatures:

low density polyethylene LDPE 170-260° C
high density polyethylene HDPE 180-270° C
polypropylene PP 180-280° C
polystyrene PS 190-280° C
styrene-block copolymers SB(S) 180-260° C
ethylene-propylene-diene modified EPDM 180-260° C
ethylene propylene rubber EPR 180-260° C

In a preferred process the temperature in the first step A) is from 150° C to 300° C, more
preferred from 170° C to 280°C.

Preferably the temperature in the second step B) is from 70° to 280° C, more preferably from
70° 10 210° C.
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Preferably the stable nitroxy! radical is present in an amount from 0.1% to 30%, more preferably
in an amount from 0.1% to 20% and most preferably in an amount from 0.5% to 10% based on
the weight of the polymer.

Preferably the weight ratio of the reaction product of step A) to the ethylenically unsaturated
monomer or oligomer added in step B) is from 1:1000 to 10:1, more preferably from 1:100 to
1:1 and most preferably from 1:50 to 1:1.

Step A) of the process may be performed in any reactor suitable for mixing a polymer melt.
Preferably the reactor is an extruder or kneading apparatus as for example described in
“Handbuch der Kunststoffextrusion” Vol.l, editor F. Hensen, W. Knappe and H. Potente, 1989,
pages 3-7. If an extruder is used the process may be described as reactive extrusion process.
Examples of reactiv extrusion equipment and processes are given by G. H. Hu et al,, in
“Reactive Modifiers for Polymers”, first edition, Blackie Academic & Professional an Imprint of
Chapman & Hall, London 1997, chapter 1, pages 1-97.

Preferably, if an extruder is used, a reduced pressure of less than 200 mbar is applied during
extrusion. Volatile by products may be removed thereby.

The reaction time for step A) depends on the desired amount of grafted ONR’R" initiator
moieties. Typical reaction times are from a few minutes to an hour. Preferably the reaction time
is from 1 min to 1 h, most preferably from 2 min to 20 min.

The reaction step B) may be performed immediately after step A), however it is also possible to
store the intermediate polymeric radical initiator at room temperature for some time. The
intermediate polymeric radical initiator is stable at room temperature and no loss of activity
occurs up to several months.

The reaction step B) may be performed in any reactor suitable for mixing a polymer melt with a
monomer. It is also possible to dissolve or disperse the polymer and to add the monomer to the
solution. The process B) may thus optionally be performed in solution.

The degree of grafting depends on the reaction time, on the temperature used and the activity
of the polymeric initiator. Preferably the reaction time for step B} is from 1 min to 20 hours,
more preferably from 30 min to 5 hours.

if the reaction step B) is performed in an extruder, a reaction time of 2 to 20 minutes is
preferred.
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(S) G, &, G and G are independently alkyl of 1 to 4 carbon atons, or
or

and &2 together and G3 and Ga together, G and &Z together or &3 and Ga
toget her are pentanethylene; Gs and Gs are independent]ly hydrogen or C -Ca
al kyl ; The grafte%PP'gmfrs arg ussitiggeany applicatians RyAN aRRORIPANRIIZRT Ht R iendsr
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an a, p-unsat ur at ed car boxyl ic acid having 3 to 5 carbon atons or of an
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by 1 to 3 -COQZ, 2 groups, in which Z,2 is H C, - CZOaIkyI C3- C, 2al kenyl ,
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polyacrylate (e.g., poly(styrene co- acrylate) or poly styrene-co-acrylate- co-styrene T>I/1ey are
usefull as adhesives or as compatibilizers for polymer blends or as polymer toughening agents.
Poly(methyimethacrylate-co- acrylate) diblock graft copolymers or poly(methylacrylate-co-
acrylate-co-methacrylate) triblock graft copolymers are useful as dispersing agents for coating
systems, as coating additives (e.g. rheological agents, compatibifizers, reactive diluents) or as
resin component in coatings(e.g. high solid paints). Graft block copolymers of styrene,

(meth)acrylates and/or acrylonitrile are useful for plastics, elastomers and adhesives.

Furthermore, graft block copolymers of this invention, wherein the grafted blocks have polar
monomers on a non polar polymer are useful in many applications as amphiphilic surfactants or
dispersants for preparing highly uniform polymer blends.

Thus, the present invention also encompasses in the synthesis novel graft biock, multi-block,
star, gradient, random, hyperbranched and dendritic copolymers.

The polymers prepared by the present invention are particularly useful for following
applications:

adhesives, detergents, dispersants, emulsifiers, surfactants, defoamers, adhesion promoters,
corrosion inhibitors, viscosity improvers, lubricants, rheology modifiers, thickeners, crosslinkers,
paper treatment, water treatment, electronic materials, paints, coatings, photography, ink
materials, imaging materials, superabsorbants, cosmetics, hair products, preservatives, biocide
materials or modifiers for asphalt, leather, textiles, ceramics and wood.

Because the present graft polymerizaton is a "living" polymerization, it can be started and
stopped practically at will. Furthermore, the polymer product retains the functional alkoxyamine
group allowing a continuation of the polymerization in a living matter. Thus, in one embodiment
of this invention, once the first monomer is consumed in the initial polymerizing step a second
monomer can then be added to form a second block on the growing graft polymer chain in a
second polymerization step. Therefore it is possible to carry out additional graft polymerizations
with the same or different monomer(s) to prepare multi-block graft copolymers.



R if mis 2, is CZC, zal kyl ene, Ca-C, 2al kenyl ene, xylylene, a divalent
radi cal of an aliphatic dicarboxylic acid having 2 to 36 car bonzztggim]fr a
cycl oal i phatic or aromatic di carboxyli8 acid having 8-14 carbon Bt of
an aliphatic, cycloaliphatic or aromatic di carbam c acid Z 7 F E B 2003
-47 having 8-14 carbon atons, where each dicarboxylic acid may be
substituted in the aliphatic, cloaliphatic or aromatic noiety by one or
two - chomthermyregyce this iRa ﬂ!yn@raﬁ/ sphpelinerizadpe draibplogkperssihpieaategddt ai ni ng
aci d oresgeflian@h@nérggl |yl radical; R if mis 3, is a trivalent radical of
an aliphatic, cycloaliphatic or aronatlc tricarboxylic acid, which my be
substituted in the aliphatic) cycloaliphatic or aromatic noiety by -COQz, 2,
of anI azmmrmlynurm@r mas atthe p@d‘seﬁfm@erpnb@&ﬁd‘la)pbwmleamédlducli ﬁglaﬁwlrﬁepeﬂédl s a
trival ent_si a a_tetraval ent radi of
a1 1 phatateotingdp slepA S teaeess Phoal & eddielel s AR (G eoosPg =
i s C, - CaliadlknitigtoQBeprres @combikglto st@p-ﬁ():eathalpkqde,ss @Zh @realdiian@\teg radical
C3- Csal %ﬂ%yl or benzoyl; when pis 1, RRis C-C ealfCyl, C5-C cycloal kyl,
C2- Ceal kenyl unsubstituted or substit uted by a cyano, carbonyl or carbanlde
group, or is glycidyl, a group of the fornula -CH2CH(OH)-Z or of the
for mul arpg Rgs&%erwrad.%éomé.ﬁme%ysfephmﬁ %edbovéfFFdBéks @rscRBRAYdally Or When
is 2, I's - ene aryl'ene, xylylene
-CH2CHU€HF€F@9@NE@ﬁﬁ ﬁ%H(CH)CHZgroup) wherein B is C2-C-oal kyl ene,
C6- C~-Saryl ene or C6-C, 2eycl eal kylene; or, provided that R~ is not al kanoyl,
al kenoyl or benzoyl, | so béma di val ent acyl radi cal of an
al i phati c) cycloaliphatic or| arofat{i ¢ di arbﬁx vﬁ ¢ d or dicarbamc acid,
or can be the groupRas —RX; en pis 1 can be the
cyclic acyl radical of janjal pha ig or a onatlc 1, 2or 1, 3-dicarboxylic
acid; or RZis a group [N Res N N~| TRsoiTe ere T~ and Te are i ndependently
hydrogen alkyl of 1 to 18 carborr atonms)y or T~ and TB together are al kyl ene
of 4 to 6 carbon atons or 3-oxapentanethylene; when pis 3, RZis
2,4,6-triazinyl; 27 F E B 2003 -48 when n is 1, R3 is C2-Ceal kyl ene or

hydr OXYHJQKWW&@Q@!H sUAstitaida oy Liesupalitiiddanec o &ky! Vd)lze(Dwﬂker&?yI 23,-B3alkidyl; Cs-
(-C2) gocyc?oa}kyl orvg,:I emcyc‘oalkyr containing at least one nitrogen or oxygen atom or Cs-

Cicycloalkyl containing at least one nitrogen or oxygen atom, which are substituted by NO,,
halogen, amino, hydroxy, cyano, carboxy; C,-Calkoxy, Cy-Caalkylthio, C4-Csalkylamino or di(C;-
C,alkyl)amino, O(C;-Cigalkyl), O{C,-Cigalkeny), C,-Cphenylalkyl, O-phenyl, OG,-Cgphenylalkyl
or halogen or pheny! and naphthy! which are unsubstituted or substituted by C,-C,alkyl, C;-
Caalkoxy, C4-C,alkylthio, halogen, cyano, hydroxy, carboxy, C;-Csalkylamino or di(C;-
C,alkyl)amino;

Rags is the stable nitroxyl radical, bound at the oxygen atom;

Rsoo is substituted or unsubstituted C;-Cgalkyl, C,-Cigalkenyl, Cs-Coocycloalkyl, phenyl, Cs-
Cysphenylalkyl;

Rso1 is hydrogen, substituted or unsubstituted C-Cgalkyl, C,-Cigalkenyl, C,-Cygalkinyl, Cs-
Caocycloalkyl, phenyl, O(C,-Cgaikyl), O(C,-C1gatkeny), C;-Ciphenylalkyl, O-phenyl, O- C;-
Cgphenylalkyl or halogen, CN, COORsqy, CONRs00Rs00;

Qs is CRsg2R 3503, CH=CHz, (CRs02Rs03)n, CRs04=CRs05-CRs06R 507, (CR504=CRs05-CRsosRs07)ns
C=CRs0sRs509, (C=CRs08Rs09)n, O, C=0, NRs10, NR511-C=0, O-C(0)-0O, SO., S, SiRs12Rs13, O-
SiRs12Rs13-0;

Rso2, Rsoas Rsoas Rsos, Rsos: Rsoz, Rsos Rsoss Asio, Rsi1, Rsi2 and Rsy3 independently of each other
are hydrogen, substituted or unsubstituted C,-C,galkyl, C2-Cigalkenyl, C,-Cisalkinyl, Ca-
C,cycloalkyl, phenyl, O(C;-Cgalkyl), O(C,-C1galkeny), C;-Cqiphenylalkyl, O-phenyl, O- Cs-
Cgphenylalkyl or halogen;

nis a number from 1 to 10;



R4 is hydrogen, C -C, 2al kyl, C3-Cb5al kenyl, C, -C9aral kyl, C5-C, cyclo ]7k¥l ,
C2- C4hydr oxyal kyl , C2-CB-al koxyal kyl, C6-C, o-aryl, glycidyl, a grouﬁ ot B 2003
formula - (CH2) m COO-Q or of the formH&3t {CH2) m O CO- Q wherein mis 1 or 2
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or R~is a group -E-CONHCH2-ORs; R6 is hydrogen or C, -C, eal kyl; Fornul a
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copolymer with an al kyl acrylate or nethacryl ate; to 100; and R o is
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Definitions and examples of the substituents are as given above;

Qg is a homo-, co- or tapered polymer resulting from the monomers as described above, tis a
number from 0 to 25000.

Rags may be removed thermally or chemically.

Preferably the polymer (P2) is grafted with a monomer selected from the groups described
above and more preferably with styrenes, (meth)acrylates, butadiene, isoprene.

Most prefetred are SB-g-styrenes, SB-g-(meth)acrylates, Si-g-styrenes, Sl-g-(meth)acrylates,
SBS-g-styrenes, SBS-g-(meth)acrylates, EPDM-g-styrenes, EPDM-g-(meth)acrylates.

Still a further subject is a polymer obtainable by step A) and B) of the process as defined
above.

Yet another subject of the present invention is a composition comprising
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up to ’Pbﬁﬁ ety IRpicallyrugptirased mopemer @fiBeeat ons; and E6 is an al i phatic or
aromatic or aromatic tetravalent radical. 10. A process accordi ng to claim
9, wherein 3 and (4 are hyl and and 6 are en. 11. A
o 0cos EXABEE T St LT RS aHSABE HeliRsO EiRGtRAd 31597 OrRE, BeY Berlelp

f or mul orAhe BheiQubiect? of Wheeineémioni sl , R i s hydrogen, C -C, eal kyl which is
uninterrupted or interrupted by one or nore oxygen atons, cyanoethyl,
benzoyl, glycidyl, a nmonovalent radical of an aliphatic carboxylic acid
havi ng FRrthes suBjectaranetheatse v a stableanitrgxyl caajidabﬁ@athemremrbmw agrated pblamieng 7
to 15 I
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pi sl ; Racadnigatordopediepl polvmerigatige| oal kyI C~- CBar al kyI, C2- C, eal kanoyl ,

C3- CSal kenoyl or benzoyl; R2 is C, -C, eal kyI C5- C~cyc| oal kyl , C2-Ceal kenyl
unsubst,i t ut d or ubstltut ed by a c an carbon a amd roup, or is
o et ayiee S8Geber e presna tnGrial s helRel s PnErPraparef Eopaiaia e 7 o
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claim I i s hydrogen, C, -C, eal kyl, cyanoethyl, benzoyl,

gl yci d&cﬁugh@ﬁﬁéﬁg ernt radi cal of an aliphatic, carboxylic acid; R 1is

C -C 2al kyl, C,-Cearal kyl, C2-C, eal kanoyl, C3-Csal kenoyl or benzoyl; R2 is
C -C eq ethglih%é%ééMate%ogé&)ﬁae?&btoB@gFaWdESHbls’}me@@%;@ﬁ)am@d& 1&6-cbhe
formula - rein g 8 I{ef EEBZOOS
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Cz- Csal kyl ene bridge which is unsubstituted or substitfuted with C, -C4al kyl ;
and Furthermore, graft block copolymers of this invention, wherein the grafted blocks have polar

monomers on a non polar polymer are useful in many applications as amphiphilic surfactants or
dispersants for preparing highly uniform polymer blends.

The following examples illustrate the invention.

A) Grafting of R'BR”N-O* to the polymer (preparation of a polymeric initiator)

In a Brabender mixer chamber W50 (40 rpm) heated to 180 - 220° C, 36.6 g of a commercially
available polypropylene (MFRo30/2.16 = 1.43 according to ISO 1133) are kneaded under No
for 10 min. The additives (Table 1) are introduced into the mixer chamber right at the beginning,
together with the polypropylene. After 10 min the mixing is stopped. The polymer material is
removed from the mixer chamber, compression molded at 30° C at about 50 kN for 1 min and

comminuted into granules. The granulated polymer is dissolved, reprecipitated and high
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B) Grafting of R’'R”"N-O* to the polymer and subsequent polymernalogous reaction

Commercially available polymers (SBS = styrene/butadiene/styrene copolymer, Kraton D 1102

CU, supplier: Shell; SEBS = styrene/ethylene/butadiene/styrene copolymer Kraton G 1652,

supplier: Shell; EPDM = ethylene/propylene/ethylidenenorbornene terpolymer, Buna EP G

3850, supplier: Bayer) are extruded together with the compounds given in Table 2 in a twin
screw extruder (TW 100 of Haake, Germany) at 180 - 210° C (heating zones 1-5) and 40 rpm.
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monomer or oligomer to a temperature a wh|ch cleavage of the nitroxyl-polymer bond occurs

and polymerization of the ethylenically unsaturated monomer or oligomer is initiated at the
polymer radical; maintaining said temperature for further polymerization and afterwards
cooling down the mixture to a temperature below 60° C.

2. A process according to claim 1, wherein a free radical source is additionally present.

3. A process according to claim 2, wherein the free radical source is a bis-azo compound, a
peroxide or a hydroperoxide.

4, A process according to claim 3 wherein the free radical source is 2,2'-azobisisobutyro-
nitrile, 2,2’-azobis(2-methyl-butyronitrile), 2,2’-azobis(2,4-dimethylvaleronitrile), 2,2'-azobis(4-
methoxy-2,4-dimethylvaleronitrile), 1,1’-azobis(1-cyclohexanecarbonitrile), 2,2'-azobis-
(isobutyramide) dihydrate, 2-phenylazo-2,4-dimethyl-4-methoxyvaleronitrile, dimethyl-2,2’-
azobisisobutyrate, 2-(carbamoylazo)isobutyronitrile, 2,2’-azobis(2,4,4-trimethylpentane), 2,2'-
azobis(2-methylpropane), 2,2’-azobis(N,N’-dimethyleneisobutyramidine), free base or
hydrochloride, 2,2'-azobis(2-amidinopropane), free base or hydrochloride, 2,2’-azobis{2-
methyl-N-[1,1-bis(hydroxymethyl)ethylpropionamide} or 2,2'-azobis{2-methyl-N-[1,1-bis-
(hydroxymethyl)-2-hydroxyethyl]propionamide;

acetyl cyclohexane sulphony! peroxide, diisopropyl peroxy dicarbonate, t-amyl
perneodecanoate, t-butyl perneodecanoate, t-butyl perpivalate, t-amylperpivalate, bis(2,4-
dichlorobenzoyl)peroxide, diisononanoyl peroxide, didecanoyl peroxide, dioctanoyl peroxide,
dilauroyl peroxide, bis (2-methylbenzoyl) peroxide, disuccinic acid peroxide, diacetyl
peroxide, dibenzoyl peroxide, t-butyl per 2-ethylhexanoate, bis-(4-chlorobenzoyl)-peroxide, t-
buty! perisobutyrate, t-butyl permaleinate, 1,1-bis(t-butylperoxy)3,5,5-trimethylcyclohexane,
1,1-bis(t-butylperoxy)cyclohexane, t-butyl peroxy isopropyl carbonate, t-butyl
perisononaoate, 2,5-dimethylhexane 2,5-dibenzoate, t-butyl peracetate, t-amyl perbenzoate,
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5(.)A process according to claim 1 wherein the polymer is polyethylene, polypropylene,

polystyrene, a styrene block-copolymer, polybutadiene, polyisoprene, EPDM (ethylene-
propylene diene monomer) or EPR (ethylene-propylene rubber).

6. A process according to claim 1, wherein the stable free nitroxyl radical is a compound of

formula (X)

Rof™

Hio:i)k
R
T IS

102

Riz - Riro (X)

wherein n,is 0 or 1

Rio1, Rio2, Rios are each independently of one another hydrogen, halogen, NO,, cyano,
-CONR05R 106 , -(R109)COOR 104, -C(O)-R107, -OR108, “SR108, “NHR 108, -N(R108)2, carbamoyl,
di(C4-Cigalkyl)carbamoyl, -C(=NR1os)(NHR 06);

unsubstituted C4-Cygalkyl, C,-Cgalkenyl, C,-Cigalkynyl, C;-Cgphenylalkyl, Cs-Cocycloalkyl or
Ca-Ci2cycloalky! containing at least one nitrogen or oxygen atom; or

C,-Cigalkyl, C;-Cigalkenyl, C,-Cyg alkynyl, C;-Cgphenylalkyl, C3-Ciocycloalkyl or Cs-
Ci.cycloalkyl containing at least one nitrogen or oxygen atom, which are substituted by NO,,
halogen, amino, hydroxy, cyano, carboxy, C-C,alkoxy, C-C,alkylthio, C;-C,alkylamino or
di(C4-Cqalkylyamino; or

phenyl, which is unsubstituted or substituted by C,-C,alkyl, C,-Csalkoxy, Cy-C,alkylthio,
halogen, cyano, hydroxy, carboxy, Cy-Csalkylamino or di(C,-Caalkyl)amino;
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or R0z and Ryea, together with the linking carbon atom, form a C;-C2 cycloalkyi radical, a (Cq-
C12 cycloalkanon)-yl radical or a C3-Cy.cycloalkyl radical containing at least one O atom
and/or a NRgs group; or if ny is 1

R101

Ryoz are a group :

H10:3

R1os is hydrogen, C-Cgalkyl, phenyl, an alkali metal cation or a tetraalkylammonium cation;
Ri05 and Riqs are hydrogen, Cy-Cygalkyl, C,-Cygalkyl which is substituted by at least one
hydroxy group or, taken together, form a C.-C.alkylene bridge or a C.-C.o-alkylene bridge
interrupted by at least one O or/and NRes atom;

R1o7 is hydrogen, C;-Cigalkyl or phenyl;

Rygs is hydrogen, C;-Cygalkyl or C2-Cgalkyl which is substituted by at least one hydroxy
group;

R0 is C4-C1zalkylen or a direct bond;

Ry1o is C4-Cysalkyl bound via a tertiary C-atom to the nitrogen atom, Ce-Cyiphenylalkyl, Cs-
Ciacycloalkyl or C;-Cy.cycloalkyl containing at least one nitrogen or oxygen atom; or
C4+-Cisalkyl bound via a tertiary C-atom to the nitrogen atom, Ce-C1iphenylalkyl, Cs-
Ci.cycloalkyl or Cs-Cyocycloalkyl containing at least one nitrogen or oxygen atom, which are
substituted by NO,, halogen, amino, hydroxy, cyano, carboxy, C;-Csalkoxy, C4-C,alkylthio,
C;-Cqalkylamino or di(C,-Cgalkyl)amino; or

phenyl, naphthyl, which are unsubstituted or substituted by C,-Caalkyl, C,-Cjalkoxy, C;-
C.alkylthio, halogen, cyano, hydroxy, carboxy, Ci-Csalkylamino or di(C4-Caalkyl)amino;

if nyis 1

Riy1 is C1-Cysalkyl, C;-Cgphenylalkyl, C5-Cyocycloalkyl or Ca-Cqzcycloalkyl containing at least
one nitrogen or oxygen atom; or

C;-Cysalkyl, C;-Cgphenylalkyl, C3-Cizcycloalkyl or C3-Ciocycloalkyl containing at least one
nitrogen or oxygen atom, which are substituted by NO,, halogen, amino, hydroxy, cyano,
carboxy, Ci-Csalkoxy, Cy-Caalkylthio, C-C,alkylamino or di(C4-Csalkyl)amino; or

phenyl, naphthyl, which are unsubstituted or substituted by C,-C,alkyl, C;-Caalkoxy, C,-
Caalkylthio, halogen, cyano, hydroxy, carboxy, C;-Csalkylamino or di(C,-Cqalkyl)amino; or

a polycyclic cycloaliphatic ring system or a polycyclic cycloaliphatic ring system with at least
one di- or trivalent nitrogen atom; or

Ry10 and Ry1y together form a C,-Cyoalkylene bridge, a Cs-C2 alkylen-on bridge or a Co-
Ci.alkylene bridge which is interrupted by at least one O or N atom, which bridges are
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C,alkyl)amino; or

phenyl, naphthyl, which are unsubstituted or substituted by C,-Csalkyl, Cy-C,alkoxy, C;-
C.alkylthio, halogen, cyano, hydroxy, carboxy, C,-Csalkylamino, di(C,-C,alkyl)amino; or
Ri11 and Ryy2 together with the linking carbon atom form a C;-Cyocycloalkyl radical.

7. A process according to claim 1 wherein the stable nitroxyl radical is a compound of
formula XXa, XXb or XXc

. (XXa), (XXb),
202y Raor Rzos
R M‘ TN
2V~N R R Rie~Q Raos RZOGQ_sz
! 203 204 O-
Oe
R] 207 Rl 205, Y (XXc),
R3O F‘zoa"\l R206R2‘2
wherein
Y:is O or CHy;

Q is O or NRz2, Wherein Rz is hydrogen or C,-Cygalkyl;

Rzo4 is tertiary C4-Cigalkyl or phenyl, which are unsubstituted or substituted by halogen, OH,
COORg;; or C(O)-Ra22 Wherein Ry, is hydrogen, a alkali metal atom or C4-Cygalkyl and Rzpe

is C¢-Cygalkyl; or

Rao1 is Cs-Ciocycloalkyl, Cs-Cyacycloalkyl which is interrupted by at least one O or N atom, a

polycyclic alkyl radical or a polycyclic alkyl radical which is interrupted by at least one O or N
atom;
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8. A process according to claim 1 wherein the stable nitroxyl radical contains a structural
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Gs and Gg are independently hydrogen or C,-C; alkyl;

R, if mis 1, is hydrogen, C;-C,galkyl which is uninterrupted or interrupted by one or more
oxygen atoms, cyanoethyl, benzoyl, glycidyl, a monovalent 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,p-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,zis H,
C,-Caalkyl, C5-Cyalkenyl, Cs-C,cycloalkyl, phenyl or benzyl; or

R is a monovalent radical of a carbamic acid or phosphorus-containing acid or a monovalent
silyl radical;

R, if mis 2, is C,-Cyalkylene, Cs-Cy.alkenylene, xylylene, a divalent radical of an aliphatic
dicarboxylic acid having 2 to 36 carbon atoms, or a cycloaliphatic or aromatic dicarboxylic
acid having 8-14 carbon atoms or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid
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where T; and Tg are independently hydrogen, alkyl of 1 to 18 carbon atoms, or T; and Tg
together are alkylene of 4 to 6 carbon atoms or 3-oxapentamethyiene;

when pis 3,

R is 2,4,6-triazinyl;
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CH,CH(0Z,)CH,-(OCH,CH(0Z,)CH,).- wherein Z, is hydrogen, C,-C,galkyl, allyl, benzyl, C,-
C,.alkanoyl or benzoyl,

Rs is hydrogen, C,-Cyzalkyl, allyl, benzyl, glycidyl or C,-Csalkoxyalkyl;

Q, is -N(R5)- or -O-;

E is C4-Caalkylene, the group -CH,CH(Rs)-O- wherein Rgis hydrogen, methyl or phenyl, the
group -(CH3)3-NH- or a direct bond;

R; is C;-C1galkyl, Cs-Cs-ycloalkyl, C;-Cyzaralkyl, cyanoethyl, Ce-Cioaryl, the group -
CH,CH(Rg)-OH; or a group of the formula

or a group of the formula
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wherein G is C,-Cgalkylene or Cg-Cyzarylene and R is as defined above; or

R;is a group -E-CO-NH-CH,-ORg;

Rsis hydrogen or C;-Cysalkyl;

Formula (F) denotes a recurring structural unit of a oligomer where T is ethylene or 1,2-
propylene, or is a repeating structural unit derived from an a-olefin copolymer with an alkyl
acrylate or methacrylate;

kis 2 to 100;

and Ry is hydrogen, C,-Cyalkyl or C,-C,zalkoxy;

T, has the same meaning as Ry,
Ts and T, are independently alkylene of 2 to 12 carbon atoms, or T, is a group

T

Ts is Co-Caoalkylene, Cs-C;cycloalkylene, Cq-Cialkylenedi(Cs-Crcycloalkylene), phenylene or
phenylenedi(C,-C,alkylene);

Tsis
6 -NH(CHg) g-N(CH2)p-N[(CH ) -N-] gH

where a, b and ¢ are independently 2 or 3, and dis O or 1;
eis3or4,
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12. A process according to claim 11, wherein

R is hydrogen, C,-C,galkyl, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an
aliphatic, carboxylic acid;

R, is Cy-Cizalkyl, C;-Cearalkyl, C,-Cysalkanoyl, Cs-Csalkenoyl or benzoyl;

R, is Cy-Cigalkyl, glycidyl, a group of the formula -CH,CH(OH)-Z or of the formula -CO-Z,
wherein Z is hydrogen, methy! or phenyl.
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formula (XXa),

Y is O;

R4 is tertiary C,-Cgalkyl;

Ra02 and Raos are methyl, ethyl or together with the carbon atom form a Cs-Cecycloalkyl ring;
R2o4 is C1-Cigalkoxy, benzyloxy or NR223R224, Wherein Razs and Ryp4 are independently of
each other hydrogen or C,-Cgalkyl;

or of formula (XXb), wherein Q; is O;

Rz0s, Rz20s, R207 and Raog are independently of each other methyl or ethyl; or

R205 and Rzgs and/or Rag7 and Rzgs together with the carbon atom form a Cs-Cecycloalkyl ring;
Rz00 and Razqo are independently of each other formyl, C,-Cgalkylcarbonyl, benzoyl, C;-
Csalkyl, benzyl or phenyl;

or of formula (XXc), wherein Y, is O;

Razos, Raoes, R207 and Ragg are independently of each other methyl or ethyl; or

Ra0s and Rzgs and/or Rag7 and Razgg together with the carbon atom form a Cs-Cecycloalkyl ring;
Ry is formyl, C,-Cygalkylcarbonyl, benzoyl, C-C,galkyl, benzyl or phenyl and

Ra12 is OH, C,-C,galkoxy, benzyloxy, NR23R224, Wherein Ryz3 and Rz4 are independently of
each other hydrogen or C¢-C1galkyl.
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15. A process according to claim 1, wherein the polymer to be grafted on contains
unsaturated moieties selected from the group consisting of polydienes, co-, block-, random-
and tapered polymers of styrene, terpolymers with diolefins and copolymers with diolefins.

16. A process according to claim 1, wherein the ethylenically unsaturated monomer or
oligomer is selected from the group consisting of styrene, substituted styrene, conjugated
dienes, maleic acid anhydride, acrolein, vinyl acetate, (alkyl)acrylic acidanhydrides,
(alkylyacrylic acid salts, (alkyl)acrylic esters or (alkyl)acrylamides.

17. A process according to claim 1 wherein the ethylenically unsaturated monomer is
styrene, a-methyl styrene, p-methyl styrene or a compound of formula CH,=C(R,)-(C=2Z)-R,,
wherein R, is hydrogen or C,-Caalkyl, R, is NH;, OCHj, glycidyl, unsubstituted C;-Cigalkoxy
or hydroxy-substituted C,-Cgalkoxy, unsubstituted C,-C;salkylamino, di(C;-C,salkyl)amino,
hydroxy-substituted C,-C1galkylamino or hydroxy-substituted di(C4-C1galkyl)amino;

Z is oxygen or sulfur.

18. A process according to claim 17, wherein R, is hydrogen or methyl, R, is NH,, gycidyl,
unsubstituted or with hydroxy substituted C;-C,alkoxy, unsubstituted C4-Cjalkylamino, di(C;-
Cqalkyllamino, hydroxy-substituted C4-C,alkylamino or hydroxy-substituted di(C;-
C.alkyl)amino;and

Z is oxygen.

19, A process according to claim 18, wherein the ethylenically unsaturated monomer is
methylacrylate, ethylacrylate, butylacrylate, isobutylacrylate, tert. butylacrylate, hydroxyethyi-
acrylate, hydroxypropylacrylate, dimethylaminoethylacrylate, glycidylacrylates,
methyl(meth)acrylate, ethyl(meth)acrylate, butyl(meth)acrylate, hydroxyethyl(meth)acrylate,
hydroxypropyl(meth)acrylate, dimethylaminoethyl(meth)acrylate, glycidyl(meth)acrylates,
acrylonitrile, acrylamide or methacrylamide.

20. A process according to claim 1, wherein the temperature in the second step B) is from
70° C to 280° C.

21. A process according to claim 1, wherein the stable nitroxy! radical is present in an
amount of from 0.1% to 30% based on the weight of the polymer.

22. A process according to claim 1, wherein the ratio of the reaction product of step A) to the
ethylenically unsaturated monomer or oligomer added in step B) is from 1:1000 to 10:1.
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23. A polymeric radical initiator obtainable according to step A) of claim 1 or claim 2.

24, A polymer obtainable according to step A) and B) of the process of claim 1 or claim 2.

25. A composition comprising
a) a polymeric radical initiator prepared according to step A) of claim 1 or claim 2 and
b) an ethylenically unsaturated monomer or oligomer.

26. Use of the polymer obtained according to the process of claim1 or claim 2 as adhesive or
as compatibilizer for polymer blends or as polymer toughening agent.



