;e3e34 314f06T '2 1 F E B 2003 -1 G afting of Ethylenically Unsaturated
I\/bnorrers onto Polyners *i 66i 66* The present invention relates to a ﬁroﬁf@s@(}}
for the preparation of grafted polymersiwherein in a first step A) a stable
nitroxyl radical is grafted onto a polyner, which step conprises heating

Phe” pol ymer) mxi ho and T oacting t he conponent s at sai d tenper ai t\tltttltlﬂtttﬂttll

a secon@rastirgof Bithjiedcgiy afisedraiod MisRsmers opitcePolpheiss heated in the preggrse
of an ethylenically unsaturated nonomer or oligonmer to a tenperature at
whi ch cl eavage of the nrtroxy( poI ymer bond occurs. Further subjects of the

it or nebiSb o pen vl fr Midler Boa PRGHETas P prarmioad! R en e By GRRErEM cal
i niti atfost samiAt) hestameemtrbxmmahergsaffe@rorm abblymgr, piighneepscorhprisres fsating a

ol yreraRELE EF RSl ey R B SR EREM Wi g S o
Cheni carlnmmgcarfd eartingrtbe gbmpxieants at@atddbmnemraraednmrp@ﬁcmste@B) the draftestt t wo
reasons, %ant el ;ﬁﬂcrsb\%al%e i t?@b?@éé?bé’ 81 &Ndni n%@fﬁtbéily‘mxatgfaté%ﬁh&h&%r“eW

pol yrrers %ééo search for new nonone e( be the only
way to Qligemee e 2 deprRrotiEs 3t Witiehcieqaoe Rt @ﬁd\ﬂt?xbi@?ﬁ'l@h%[rb&t?tj@%‘ﬁr cgthepn

i npor t aéttbjedr@m melprmdt invérftfoh @Fe g@ftédteort:me@ prr@gﬁélré‘oaﬂay i@ tdcegs e reactive
nononer s volves re

Cont ai nisg T RORHEAVBRYG Relea BN st e Epe e far"cr'ar'ﬂ%ﬁﬁbngf 5B uge ght o

t he pol Meesthéradkibgratting pblytiees.grafts are | ong, the nodified pol yner becones
a true graft copolymer, of which the properties will be very different from
those of the original polynmer substrate. Wen the grafts are short wth

| ess t himgreasingractiyitigphavertiegs dirested tamardsrhiemies! modiEcyiops ot existingdotmers in

mechani g@jer waﬂsrhtfumo@ér aht%r erﬁgthéér&ﬂnmhq\ér@rarssgh@rhrcarrﬂodméalnoh@oréts%h@ed

The advant ages o e radica rafting a urt her gai ned, wi t he use of
bat ch Pk Ecprepaleu i o BRruh EosnBih T Shey iAo S e At HEY 1 oe
r adi cal efgtadibingghemgautyirmern withowtdaving va $daoet fos néw ewhemerBh2 sthieg nfagbeataomy e
describ : o ad 1Y s for Polyners", first
editi onﬁgéPyéﬁthéé ggg)gﬁ%gg‘tgrt Stsesﬁlggér:tg vVShAY?HEHtE% of Chapman & Hal |,
London 1997, chapter 1, pages 1-97. These free radi cal -grafting reactions

are Usgﬁh |rrMpc§Wér‘ft @F)é?ﬂléa! ModifkeatiBh %&ﬁé‘ﬁ@e ﬁﬁdsc%l brafifig roﬁﬂa'a@ﬁ\]e rﬁ@hﬁrﬁ@rs SMQB'; as a
per oxi de and

Phe s olryfies Bdofiibta PolBRNRELE widreral sy aehavte S mlitvte, AaGionedie
proper t casabienaf fberaidg gtattprootml tbapolgomer arkporee dlse grgfté ged lohgthatriodifigd
cr 05s! | i gy BRI oo MRHANLRESH WA 1l S o KRBl it he | ono

term st ity 1's reduce annot use

out door thegpef %@tqr@ﬁ@l BRIymer Fettbﬁtrrtea\t\/heh@eeqraftq &g gherhwitle erttﬁmrfersexaﬂetfoooz*
21 F E fvelRi0idties, kst Ot thepBisiéa Andl 0r Fetiiiial flopétties of thée HirMifidaolynfer 1986,

di scl OS%@?? I? rad cal poI ymeri zation process which controls the growt h
of poly 8 sb t8 tduce short chain or oligoneric honopol yners and
copol yners, |nclud|ng bIock and graft copolyners. The process enpl oys an

| nitiatepe Qgﬁdw%ésm? i@ BHb - ﬁdftrhl?%é "h)nh'gr é%l%o%&ﬁ 1hehRE %f Batkf m?xefrf Srescrr&ﬂ' cal

specres ca nerrzrn oners. urprisin It
now beeﬁx"f%ﬂﬁﬁja% ﬁ%m'ﬁ?'t’ﬁacé‘ﬁféc\l"’ﬁ'?'ta'lQV‘Rthfr@e YedeArgeitingy eaqtropéo BB@% V%‘h@“*t 0
pr oducesgvéras. yTms rscror@dmpad ddsalibdPtyos. YHOER L inBeb&tRe BICUr&IRFORAeD, t he

o el e 0Pyt e s & b RLan ey bl O ol BT s o)

pr oduct shayftert hepagee$®dt i nvention are useful in many applications,

including a variety of specialty applications, such as for the preparation

of grafted bl ock (_:or)ol ymers which are useful as conpatibilizing agents for

pol ymer Thésaitge mdicai-gragingireactiageanedistially pedatmerin shespresence@ie@ fregpdical of t he
present g e gt éﬁ@sé?e@xﬂ%\%‘ﬁ@?ﬁreg K/e%ofﬁ%?@?&‘?&é foPe mﬁ’re%ﬁlé Sﬂdﬁ%\b’éﬁf

wherein in a |rs a stable n|troxy radi ca
pol ymer thewsiect freedpdied) ﬁﬁvrcgeguqt@@tnw'@smwﬁe Hdpshes Pt%ﬁgﬁﬁﬁ@tﬂ HRead to
cont ai NhR|AnDHRHY droms%hxgmﬁehéh %rdszrrrﬁmge%e@urauwaght Hé@hctfbh?@r\/cﬁﬂrﬂg of

the O X bond occurs an t about the nel
t enper ab$f-d YBFaHYt@eM%/‘ﬁEF StaQWH’ '? FPdHC%‘e%’WRf ‘E? efgy'B?f ?%@%Wﬁ% g%‘@r of
step A) ointslobeaidations oh i dppacRiBESaidlevafecbpbriiréal | y unsat ur at ed nmononer

or oligoner to a tenperature at which cleavage of the nrtroxy nm nd
occurs and polynerization of the ethylenically unsaturated no "ﬂ m’m"”” W

oligoner is initiated at the polymer radical; maintaining said rature
for further polynerization and afterwards coolrng down t he mxture o a
terrperature bel ow 60 C. The reactron m xture after step A) may aI S0 be
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acetyl cycl ohexane sul phonyl peroxide, diisopropyl peroxy Bicarbonfg
t-anyl perneodecanoate, t-butyl perneodecanoate, t-butyl perpivaj%. §92W3

t - anmyl per pi val ate, bis(2, 4di chl orobenzpyl ) peroxi de, diisononanoyl peroxide,
di decanoyl peroxide) dioctanoyl peroxide, dilauroyl peroxide, bis
(2-met hyl benzoyl ) peroxide, disuccinic acid peroxide) diacetyl peroxide,

di benzoyl peroxide, t-butyl per 2-ethyl hexanoat e,

bi s- (4-chl or obenzoyl ) - peroxi de, t-butyl perisobutyrate, t-butyl

071 SYPRE F her R R ERESeAch, B, ok B e P ey

t - but yl prpegsissdrabrmotivle thegddtmeftrelimes ckaies R, Bedlicbshedabain or oligamgric

peracetﬁgﬁb p %gﬁg t: i I ha-rd
(t-buty p.erpgzyy; %%J?Ogﬁge& _ élﬁoslu ng(g%%kyﬁnggg;régﬁy %%6%{?@,% Fﬁ?éeusrsrf{nplogf oa>'<1i de,
2, 5di menkigtonbaangsthe femula ¢n paI)\i REV-BxX.deheraXiis pireg r3sigapapecies capable of

3- phenypdih&iatdgdfsadiatbd A@MbmBRY OXi de, a, a' -bis(t-butyl peroxy isopropyl)
benzene, 3,5-bi's (t-butyl peroxy)3,5-di nethyl 1, 2-dioxol ane) di-tbutyl

per oxi de, 2, 5-di net hyl hexyne-2, 5-di -t-butyl peroxi de, 3,3,6,6,9,9-hexanet hyl
1, 2, 4, 5¢@prisiagipit a¥E how baamung that with apexifieyRIRUN O X xbahpdurpisrivis @ossible to

hydr oper oxi de i 1sopr l.b na- i

nycr opar gvire Bt S RLpS R DR EFaRRg Rty RAER I e MNP RN Bna s e
Exanpl ethisohagoinitiatot tor fusthgneregingreadtiens ¢fariefthidaly wyeaturatepotgnosress.of
nonool efi ns and di ol efins, for exanple polypropyl ene, polyisobutyl ene,
pol ybut 1-ene, pol y-4-nethyl pent-1-ene, polyisoprene or polybutadi ene, as
wel | asTmquwewagw RKPEPIEF @Nd FRsin me@uqtsr@fttgﬁe'@sw inERliQTpRret Wl By many

nor bor ngpficatiRb YikdIIhE B afiow bEdpedialy aipALAtionsuch s frdsShiepkeddn of Gaftexanpl e
hi gh depsit FP | yet h ? ne M@ E), high.densit nd PI h |.ecul.ar wei ght
oyt nOPHHEORREE PG 215t as e bs BUREE Beris R g R LERRS P dBP e

pol yet hggetsefof EdREg By ths. medi um density pol yet hyl ene (MDPE)) | ow density
pol yet hyl ene (LDPE), |inear |ow density polyethylene (LLDPE), (VLDPE) and
(ULDPE) . 2 1F EB 2003 -4 Polyolefins, i.e. the polyners of nonool efins
exenpl i Pnegubipctiohemresaddinvention iy Pweess oy B drepsrafiopof § srafteddalymaid

pol ypr opybeiren aGmdt sk prepared by different, and especially by the

foll ow merisati nor nal nd ressure

n hods: a). radical pol Q | r _hi
and . B8 Bleq i EHch S afEen BRo R RaNsR v lEh SR8 PP DRpSes FR7Ehe 8 PAVER & yor
t hat noamdé hifrogyletrar centeinngar grouw 6N X wheeeimet al of groups 1Vb, Vb, VIb or
VI of i Qd
i gand, X SESH SR nEE0 R 00l BERE TR HBHT cLEHERs IR R0 RimdPAGHNES O7°
al kyl s, thgIReliRg IEMRAGIYE CAIRIRSIVMeAtangdy a SeCAtSHRr p- or s-coordi nated. These
net al caleapsedBRynEe of Step A isfHeatedfi e PREsent& eCharpsthgiuhisiiyaireaturdty@i cal |y

o ot FRbEReTBC S e bAAOL St b P oA ) ™"
medi um afithpolgraeddayist of thamthykenicslydurtseturdiedrmehomesr drligdreenis injtiesed sidhe on or
furth : : _ . Py : ,
retal PR h A e ety Ei'ﬁﬁzﬂ"ﬁ%%“%?é* e Ry s AR R,
bei ng eFeWweemigiureiodisaPetureibglowf9’ 6+ 111a of the Periodic Table. The
activators may be nodified conveniently with further ester, ether, amne or

silyl ether groups, These catalyst syste re usually ter Phid Li ps,

St andar GNErTOI MRS ABREToR THBHEA S o590 foRTHirA ok SRR BO e o ngl e
si t e cabafoysfushérs&sdtion 2f stivh B) isrpesfoohied. he pol ymers nentioned under 1)) for
exanpl e m xtures of pol ypropyl ene wi th pol yi sobutyl ene, pol ypropylene with
pol yet hyl ene (for exanple PP/HDPE, PP/LDPE) and m xtures of different types
of pol y&ptighalie feesadiesl sawice i MROMENYEYeseBl. Copol yners of nonool efi ns and
diolefins with each other or with other vinyl nononers) for exanple

et hyl ene/ propyl ene copol yners, |inear Iom1densit¥ﬁgolyetolene LLDPE) and
mi xt ur edNE FRACESH MY aﬂ%t%ﬁg’i"‘?ya’ﬁ%fﬁé@?{?‘i’ goHn ol asEpPeraiy SRR B Wt - 1- ene
copol ympefre iRy beiioneObidp W) @perfenned. yners, et hyl ene/ but - 1-ene copol yners)
et hyl ene/ hexene copol yners, ethyl ene/ net hyl pentene copol yners,

et hyl ene/ hept ene copol yners, ethyl ene/ octene copol yners,

pr opyl ereéibizblydhenes cajpal sovesesis aibiedmot goirgoend, sqeredide aepojdromarsyide.

et hyl ene/ al kyl acryl ate copol yners, ethyl enel al kyl methacryl ate copol yners,
et hyl ene/ vinyl acetate copolynmers and their copolynmers with carbon nonoxi de
or ethylene/acrylic acid copolynmers and their salts (iononers) as well as
terpol yners of ethylene with propyl ene and a di ene such as hexadi ene,

di cycl opent adi ene or ethylidene-norbornene; and m xtures of such copol yners
wi th one another and with polynmers nentioned in 1 ) above, for exanple

pol ypr opyl ene/ et hyl ene- pr opyl ene copol yners, LDPEl et hyl ene-vinyl acetate
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12. Honopol yners and copol yners of cyclic ethers such as pol yal kyl ene

gl ycol s, polyethyl ene oxi de, polypropylene oxide or copolyners they¢¢tpiiidh
bi sgl ycidyl ethers. 13. Polyacetals sugh as pol yoxynet hyl ene and t hose

pol yoxynet hyl enes whi ch contain ethylene oxide as a conmononer; polyacetals
nodi fied with thernopl astic pol yurethanes) acrylates or MBS. 14.

Pol yphenyl ene oxi des and sul fi des, and m xtures of pol yphenyl ene oxi des

Wit h stSpeeifie petérysterasicar squadesant He3azobfs4soBoﬂywmﬂ&lb}‘®,B’e&odel(2 wreethyfi-r om

and sl £ SPBial S AR an B SERI G 22 dacBBl ¢ PR BB Rl oo

pr ecur sdrie) t1h‘e1aeobls 11c5'cloﬁexw¢artbemtrm)p2 P'eqmobighisubdtysardide) dibgdrbteom di ami nes

d d h
2gr r elsgﬁgaﬁéyd 'Ib' cﬁbﬂ?l ?(F;rfrl/t @(gv le?%@u’fq @%ghgg%ygk@.ggﬁge&r EIOgl yam de 6/6,
6/ 10, dp@rbar@pmzo Jsputyropitrile) 2, gcﬁzyhlﬁédﬂe‘i 1rﬂnetbsdn>qrﬁaﬁedte2 FamzohistArat i ¢
pol yamrﬁaﬁy@maﬁé ng of. £ BNV laRfhyl r?emoas am A& ﬂb&bé‘é‘é & hyRiRd geso.

i iifldF'd
prepared from hexanet hyl enedi am ne and Iqla 1" ¢ or/and terep halTc acid

and wi ta%oBiE( Z\mmlﬁlwr%ﬁn% Hee Ba%s ordwd fﬁGG'Pf‘%r? 2'paebigzAngng-N
pol y-2 b4s(Hydrbiyrmahmeltmmmhbmldaper 4, 2r2abis{Parh athiyicte- Q1 - bwwaydf@mfmw

i sopht hal .am d al sg bl ock copol ymers of the aforenmentioned poI yam des
with p Y%‘P‘é?‘?‘%'l‘)’°%?’?§fm'ﬁ '‘copol yners, ionomers or chemcally bonded or

graft eoboet)asyodmexar)e smphmwpqmom}estihmwsqpybpegoxwdmdanmltqeiamyll ene glycol,

ooty A HERRCANEEL LBy Peniodeh SRS BALETGeBIER, LaRTiobEniaiAs, BEoYaT des or
proces ﬁ'%OVGWM%WWW@@"WéW perswde mbﬂeyaw eero;sée»ﬁ@ﬁtml peroxide,
pol yam @ll%ufdéﬂ ;Siﬁ@xudé)@lé/@trh@ﬂhylﬁb I&géﬂo)(lﬁétcﬁédoﬁh@%md%&rdﬂ&é’%’ﬁdé'&“%er%ﬂﬂe

pol yben riv

B i M SRS R B A IR BB PIoShe, -8 r ¢ he
cor r es pperdobuatylass; t-botykperiateirata mpl-kis (o Liyipehoxl S5 trimetpyityuidrekene, 1,1-bis(t-

pol ybut Eﬁm} hal at e
and pol 4@@%8%(@ enzo ?rk@tt%ugpae%fxy%s%%} %%ﬁ%ﬁ%@b/? ng"%g? réégtgg’]é ved from
hydr ox yqim‘le&wﬁeﬁam%%ﬁﬂdh%f’ﬁér tsbutv per amtgt@ b@my*em moﬁfﬁoﬁ-butﬁ dreviiangoate,

go: ycalrf@Qrb?é @%u@tl eM3§) bidtBne fFioé bis @t sssy aﬁﬁld&mwﬁe@%ﬁbgggt gs f20t ]

ol ysul f.on 0 r.sulfone er ones ends. o e
af or eneWMe gﬂgﬁg ’b‘%/gtr‘t’ecﬁé b BLH C%ng' 'PS?B’%B @B?'I%gﬁt'w| PEIRXISE/ BsPDM
or ABS, o/Piif-BEvtppe RYCIsABBpyPYENIdBS, 3, PGIsABﬁ;tyIBE}BW)ABSjIm@tﬁlyABA)ducB@id?Ble -t-

PVCI CP t R,

B e B i A

PA/ PP, PRNAPFCYCRBINING, AEEERharRRTARETORde, Pﬂm@meml%ﬁu@pmmlbenzene

pol yet hbh'oﬂa—%rhya%p\é%myb@rﬁéne ﬁﬁdr%&éfrwc%r@t -betyY FRINEpPbad - copol ymer s,

pol ybut adi ene "or pol yi soprene, EPDM (et hyl ene-propyl ene di ene nonorrer) or

EPR (et hyl enepropyl ene rubber). Mre preferred are pol yet hyl ene,

pol ypr opgtozites apoingsiutreidirethe, SBS and EPDM (et hyl enepr opyl ene di ene

nononer). One preferred nitroxyl-ether is of formula (X) R-03 R~~~ R-02 R'2

N R'o %é -n ~ ~X 1 whereinn, is 0or 1 Ro,, Roz~ R 03 are each

i ndepen8&amplps of sulablepobmess arpraentigasd belawogen, NO2, cyano, - CONR, OSR, 0s,
(R~os)COCR oa, -C(O-R-0~, -OR 0e, -SR o0a, -NHR-0a, -N(R, oe)2~ carbanoyl,

Cnegbst I Bolied Cfacn%%ﬂré"i%}"r*s g elaBt, i Y p P A PERETIERy O R ROV EKT |

C3- C, zcyaneapdly-4-nosthdBdntAeara, pdwkqﬂrermoantpm!y’mutagueab asoeslt aopalymetsraigen or

oY ES pnrgs Rl for pineBs 8 tycickBnien 8 reaithens Baire fyBhe WhiGh optionally san e, o,
one ni t cogelinked), t»(;egamplatrmh damit)cwm*é"wuklﬂlpﬁw"@h @J‘Smnd h@h(ﬁg@ﬂcm%(m no,

hyd HMvE Rk t I '
d?/( onyzv;mﬁgetﬁﬂérb@@b%@en ?h\’?ﬂ%s"?sa“mu%ﬂq“ mﬂ?%uégovg&gﬁb@ ed gr
C, - Cgal

W ety censumaiiEy e SVIDRA).dgi Aonshy Rl epe JYPED Anerey
C, - C4al l@waéng"tpp@wetdwéﬁe (Le (%Y(NLQFEMd @LDREPz and R 03, together with the
| i nki ng carbon atom forma C,z cycloalkyl radical, a (CC, z

cycl oal kanon) -yl radical or a C3-C, zcycl oal kyl radi cal contai ning at | east
one O atom and/or a NR,oe group; or if n, is 1



R, 0, R oz~ are a group ~; R 103 R ~ is hydrogen, C, -C, eal kyl, 2%“8%3
al kali nmetal cation or a tetraal kyl ammoni um cation; R, 0S and R ~

hydrogen, C, -C, eal kyl, C2-C, eal kyl whi.gh is substituted by at |east one
hydroxy group or, taken together, forma C z-C, zal kyl ene bridge or a

Cz-C, z-al kyl ene bridge interrupted by at |east one O or/and NR, oa atom

R o, is hydrogen, C -C ealkyl or phenyl; R oe is hydrogen, C, -C, Bal kyl or
Cz- C, eabdtydiefitls] Cd thepsiyHasitsi of moadolbynsaéxe u@m mywm%@a@uph d?ef@%blys

C - Czalog)ylen or_a direct bond gA% Eﬁ?@d | ﬁi?ﬁ

C- at om T §HES FRoRRPT %Ryéﬁﬂe Eﬁj“t‘*%’ﬁ&ﬁ&? &Y W’e” f&%‘i‘%éﬂ% e fgfiowng,

C3- C, zcypethods:kyl contai ning at | east one nitrogen or oxygen atom or

C4-C, eal kyl bound via a tertiary Catomto the nitrogen atom

C9- C'phenyl al kyl , C3-C, zcycl oal kyl or C3-C, 2cycl oal kyl containing at | east
one nitroden redicalyodesrerisaiior) (nafmally uader highoressur antl atyelevated teripetpdure). ami no)
hydr oxy, cyano, carboxy, C, -C4al koxy C C4al kyl t hi o, C~-C4al kyl am no or
di (C, - C4al kyl ) am no; or phenyl, nap whi ch are unsubstituted or

subst it utldd piatalyticpehmerisatian using:a RQ)‘%‘}’S‘ teatoernally comRS oRGIos Gare thapone,

hydr oxy, car bt%ﬁélo ro@ﬂsﬂk/&)"{/@mlﬁ@rvmcﬂkf(e@er@ﬂié"ﬂéwe)ﬂﬁ@ééQnet'afsld%ulalL yhaleR', 1S
CyCJl 0oa Cl Oa

C, - C, eal kyl, |

Cont ai i ny. at TSRO BIET AN sar TEeDY FHERe e lns, Hrorbiates, ehferg pinels,

C - CQpPenyI al &yiines,GIky(s, a{mnyls)ahdk(yrl argis tr@ﬂ@,yqultmqi onh-coondtrwtelrd Mpesdt | east
one nitrogen r no,
hydr oxy, gyan'g1 tagér @Qx% rﬁﬁ? %Itﬁgﬁgé F"(fﬁ %gi)t(##\ %ﬁstp%ewglﬁ%g%vaﬁ%@or
di (C, - Cgal kyl ragnesiim ¢ loridez tl@nmnElIchmo(m. a@lrrmfewwhcom]apﬁe hKhesewmab'htSar e
unsubsti t ut edygy b8 %B@bretdﬁr%@lumé nq:the nlféHsatloQ m&ﬂ@h km@/eatgy%eéﬂwé L&

hal ogen, cyanot 6\? g/ | % H%/ t t %C dC4a am no;

or a pol ycycl PEthelnsels: I”dh%l??bfm F'??éw%%fﬂ-‘@ TRCIG ?fél”!?é’ ys& CQ’E'ICB ﬁtﬁ‘atl C

rR'I' ngt syst ﬁrenr Walkyls, ahetbﬂm‘hdmmexhlﬁu@rhdhaes(a{ewtalkyu dxrdegem n‘lfddblﬁlkytwarﬁésﬁ)sﬁﬂd .
, toge - |

Cor, 260 kyl eneBARER GaERRs S ofe s B, 1 dfeiglndt e ol o gk lgiere”

whi ch bri dgesmay beumpsiiflesitconyaniantly with dlrther estere dther, amirg, orGilplegtihgr groups.

hydroxy(GC, - m*ﬁéﬂ%ydatalﬁﬂ@%féms Qre L@%Qﬂﬁt@%é& !kIMl:llps @%da%@%&naaﬂb&@r(

hydr oxy, cyang, 't h| o ky am ho or
di (C, - Caal kyl Nag) nENZI@gEP‘?’E) H%%“Bﬁ%% or smleosg;)e s @rano -OR o€,

-SR,0e, -NNR oe, -N(R oe)2, -NHC(O-R, oe, unsubstltuted C, -C, eal kyl,
C2-C, Kk | k | .

G, 20y @l Sl S ERNE Mo PRaE DY o pidints Mg U AR e
C, - C, ealprlylsob@tgle @ alyireapylene @ith golyetalylepe jibr e@m@dﬁﬁéﬁﬁ%l’mDPE ) and

G- C, ZCWJ(IQ%'SK)YHWQFEH%& 3%&@*&?%'(fo?@£§rﬁélé‘LDGEﬂDF@aSt one nitrogen or

oxygen atom which aré substitut'ed by NO2, hal ogen, am no, hydroxy, cyano,
car boxy, C,-C4al koxy, C,-C4al kylthio, C, -C4al kyl am no or
di ( C, - CéalGopolyarersiof, maroofefies yhd dnnmﬁhs With eachiutiodn cawith othertiaylirhoriosskrsrfor

hyar oxy SEpEeslyerEAToine, al B! ek SR Haet e B OpRT and pRRRSs
t oget hethateefiwithHew Hemﬁym@ly@ﬁwboa (BRI propytene/im8-1remppblyaieksy| radi cal .
Anot her 6@&1‘%7%u%ﬂén‘é%%&lytﬁ5r@eét %I%n%utfﬁér@’éo%o%@rs é%@leﬂém%e%oﬁez Rzo~

Rzoa Rzo ~~Z0S wher ei n O or

CH2: ershghylmeér@g,thyl%yne FORSY Metsy efyipne/hepiene noq@yr@,erg tttmg@lye/octene
copolymers, propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethylene/alkyl
acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl acetate copolymers
and their copolymers with carbon monoxide or ethylene/acrylic acid copolymers and their salts
(ionomers) as well as terpolymers of ethylene with propylene and a diene such as hexadiene,
dicyclopentadiene or ethylidene-norbornene; and mixtures of such copolymers with one another
and with polymers mentioned in 1) above, for example polypropylene/ethylene-propylene
copolymers, LDPE/ethylene-vinyl acetate copolymers (EVA), LDPE/ethylene-acrylic acid
copolymers (EAA), LLDPE/EVA, LLDPE/EAA and altemating or random polyalkylene/carbon
monoxide copolymers and mixtures thereof with other polymers, for example polyamides.
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C4- C, eal kyl or phenyl, which are unsubstituted or substituted by ha

OH, COOR22, or C(O-R222 wherein R22, -i% hydrogen) a al kali netal atom or
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5. Polystyrene, poly(p-methylstyrene), poly(a-methylstyrene).

6. Copolymers of styrene or a-methylstyrene with dienes or acrylic derivatives, for example
styrene/butadiene, styrene/acrylonitrile, styrene/alkyl methacrylate, styrene/butadiene/alky!
acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhydride, styrene/acryloni-
trile/methyl acrylate; mixtures of high impact strength of styrene copolymers and another
polymer, for exampie a polyacrylate, a diene polymer or an ethylene/propylene/diene terpo-
lymer; and block copolymers of styrene such as styrene/butadiene/styrene, styrene/iso-
prene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/propylene/ styrene.

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

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated and
brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chiorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chloride, polyvinylidene chioride, polyvinyl fluoride, polyvinylidene fluoride, as
well as copolymers thereof such as vinyl chioride/vinylidene chloride, vinyl chlorideNinyl acetate
or vinylidene chloride/viny! acetate copolymers.

9. Polymers derived from a,p-unsaturated acids and derivatives thereof such as polyacrylates
and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacryionitriles,
impact-maodified with butyl acrylate.
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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 derived from unsaturated alcohols and amines or the acyl derivatives or acetals
thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl benzoate,
polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; as well as their
copolymers with olefins mentioned in 1) above.

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethyiene
oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

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

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

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or 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.
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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.
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/thermoplastic PUR, PC/thermoplastic 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-ether is of formula (X)
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wherein ny is 0 or 1

Rio1, Rioz, Rios are each independently of one another hydrogen, halogen, NO,, cyano,
-CONR;05R 106, ~(R100)COOR 104, -C(O)-R1107, -OR 108, -SR10s, -NHR 08, -N(R08)2, carbamoyl, di(C;-
C,galkyl)carbamoyl, -C(=NR05)(NHR 06);
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unsubstituted C,-Cgalkyl, C,-Cigalkenyl, C,-C,galkynyl, C;-Cyphenylalkyl, Cs-Ciacycloalkyl or Cy-
C,ocycloalkyl containing at least one nitrogen or oxygen atom; or

C,-Cigalkyl, Co-Cgalkenyl, C,-Cig alkynyl, C;-Cophenylalkyl, Cs-Cizcycloalkyl or C;-Cyacycloalky!
containing at least one nitrogen or oxygen atom, which are substituted by NO,, halogen, amino,
hydroxy, cyano, carboxy, C-Csalkoxy, C,-Caalkylthio, C,-Csalkylamino or di(C,-C,alkyl)amino;
or

phenyl, which is unsubstituted or substituted by C;-C,alkyl, C;-Csalkoxy, C,-Caalkyithio,
halogen, cyano, hydroxy, carboxy, C,-C,alkylamino or di(C,-Caalkyl)amino;

or Ryg2 and Riyps, together with the linking carbon atom, form a C3-Cy2 cycioalkyl radical, a (C.-
C,z cycloalkanon)-yl radical or a C3-Cq,cycioalkyl radical containing at least one O atom and/or a
NR;gg group; orif nyis 1

l:‘101

R0z are a group :
H103

Rios is hydrogen, C,-Cigalkyl, phenyl, an alkali metal cation or a tetraalkylammonium cation;
Rios and Ry are hydrogen, C-Cysalkyl, C,-Cygalkyl which is substituted by at least one hydroxy
group or, taken together, form a C,-C,,alkylene bridge or a C>-C1.-alkylene bridge interrupted
by at least one O or/and NRqs atom;

Rio7 is hydrogen, C;-C,galkyl or phenyl;

Ries is hydrogen, C4-Cgalkyl or C2-Cygalkyl which is substituted by at least one hydroxy group;
Ry09 is C4-C2alkylen or a direct bond;

Ri10 is C4-Cgalkyl bound via a tertiary C-atom to the nitrogen atom, C¢-Ciphenylalkyl, Cs-
C,.cycloalkyl or C3-Cacycloalkyl containing at least one nitrogen or oxygen atom; or
C4-Cigalkyl bound via a tertiary C-atom to the nitrogen atom, Cg-Cysphenylalkyl, C4-Cyacycloalky!
or C3-Cpcycloalkyl containing at least one nitrogen or oxygen atom, which are substituted by
NO,, halogen, amino, hydroxy, cyano, carboxy, C-C,alkoxy, Ci-Caalkylthio, C4-Csalkylamino or
di(C,-Caalkyt)amino; or

phenyl, naphthyl, which are unsubstituted or substituted by C4-Csalkyl, C,-Csalkoxy, C;-
Caalkylthio, halogen, cyano, hydroxy, carboxy, C,-C,alkylamino or di(C4-Caalkyl)amino;

ifn,is 1

Ry is Cy-Cygalkyl, C;-Cgphenylalkyl, C5-Cyacycloalkyl or C3-Cacycloalkyl containing at least one
nitrogen or oxygen atom; or

C,-Cgalkyl, C;-Cgphenyialkyl, C3-Cyacycioalkyl or Ca-Cyocycloalkyl containing at least one
nitrogen or oxygen atom, which are substituted by NO,, halogen, amino, hydroxy, cyano,
carboxy, C,-Cqalkoxy, C-C,alkylthio, C-Csalkylamino or di(C,-Caalkyl)amino; or
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to 4 carbon atons, or G and & together and G3 and (4 together, or G and
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i ndependently hydrogen or C -C4 alkyl; R if mis 1, is hydrogen,
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having 3 to.5 bon a r of an aromatic carboxylic acid having 7 to 15
car bon dztoégfé\falﬁé'%g%%%ﬁmg8?boxyI ic acid can be substituted in the
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phos phatnggbstishecdpraubgtitaied dvitrC L rmabivb Vaiony (CsOu)plkyl abiemyhl C-Gpherylakyls 2, is
CZ- C, 2a\idsy hgiegen, Gifo, ZobitoRN ey Bt carb?dh%,’(k):‘?—;@}galk@(ydt}}L@L&Wlthfo?g"F%&lkﬁﬁm% or

al i phatic dicarboxylic aci d havi ng 2 car bon at ons,
cycl oal &Y M8 onmat i ¢ di carboxylic acid having 8-14 carbon atoms or of

an al i Fgtis ydroyer, o i JCRORG., @yary, dDBod, cSHiof; ANBR KL, CNER bk, FEMICID)8tg4 car bon
eyl oal (SR EEE LRl B el Gy Calont raphodthlo GioaBeReld R
di val en®¢ysidiatisd confairingaidsadt one pitrogert e axygen atomngdolor a di val ent sil yl
radi calg, ¢ qalkgt/C,-Cigalkenyl, C,-C1g alkynyl, C;-Cophenylalkyl, Cs-Cizcycloalkyl or Ca-Cyacycioalkyl
containing at least one nitrogen or oxygen atom, which are substituted by NO,, halogen, amino,
hydroxy, cyano, carboxy, C,-C,alkoxy, C;-C,alkylthio, C4-C,alkylamino or di(C4-Caalkyl)amino;
or
phenyl, naphthyl, which are unsubstituted or substituted by C,-C,alkyl, C;-C4alkoxy, C;-
C.alkylthio, halogen, cyano, hydroxy, carboxy, C,-C,alkylamino, di(C,-C,alkyl)amino; or
R111 and Ry, together with the linking carbon atom form a C3-C,,cycloalkyl radical.

Another preferred nitroxyl-ether is of formula XXa, XXb or XXc

R 202 v (XXa), Ro07 Raos (XXb),
R M‘ H\ )r\
201~ RmQ R,,N R, QR
N R R 208 200 206 210
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O. X
X
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wherein
Y,is O or CHy;

Q is O or NR22, wherein Rypq is hydrogen or Cy-Cygalkyl;

Rz is tertiary C4-Cigalkyl or phenyl, which are unsubstituted or substituted by halogen, OH,
COORy,, or C(0)-Raze Wherein Ry, is hydrogen, a alkali metal atom or C,-Cgalkyl and Rz is
C,-Cpalkyl; or
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of 4to ca or oxapent arret yl ene; when pis 3, RZis
2,4, 6-tHMaisiGiyd Wnen nis 1) R3 is CZ-Ceal kyl ene or hydroxyal kyl ene or

A-Cz | | CH2-)2. wh is 1,
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or C6-C, | ene, or a group CH2CH &Z - wherein
Z, is h9ﬂ‘?rb’b@h C C, eal kyl) allyl, benzyl CZC 2al kanoyl or benzoyl RS is
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group - CH2CH Qr a group of the fornula
benzyi or phenyl which are unsubstltuted or substituted by halogen, OH, COORy,; or
C(0)-Razz;
Raz11, is formyl, C,-Csgalkylcarbonyl, benzoyl, C,-C,galkyl, Cs-Cyocycloalkyl, Cs-Ciocycloalkyl
which is interrupted by at least one O or N atom, benzyl or phenyl which are unsubstituted or
substituted by halogen, OH, COORy;; or C(O)-Rz.

Still another preferred nitroxyl-ether contains a structural element of formula (XXX)
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above; or R~ is a group -E-CO NH CHz-.GRG; R6 is hydrogen or C -C, ea 6 X

2 ~FF ~coos . is Formula (F) denotes a recurring structural unit of a

ol igomer where T is ethylene or 1,2propylene, or is a repeating structural
unit derived froman a-olefin copolynmer with an al kyl acrylate or

nmet hacryl ate; ki s2to0l100; and R o is hydrogen, C, -C, 2al kyl or C, -C, 2al koxy;
T2 has the sane aning as R4; T3 and T4 are independently al kylene of 2 to
12 carbon atons, ¥Ss a group NN\ NN Ta T5 is C2-C22al kyl ene,

C5- C~cycl oal ky ene, - 04%_1‘ kyl enedi ( C5- C~cycl oal kyl ene), phenyl ene or

phenyl enedi (C, ° )28 Tg IS NH(CH2)a ~ (cFi2lb'l I(CHlc-1 -1dH
where a, b and clare i Mdepende®Py Whesin3) and d is 0 or 1; eis3or4; E and
nt, arje e§ch oxo or imno; E3 is hydrogen, alkyl of 1 to
30 carbon at ons, N\ napht hyl, said phenyl or said naphthyl substituted
by chlorine orsby afkyl fg 1 to 4 carbon atons, or phenylal kyl of 7 to 12
carbon atons, of sai'd phenyl al kyl substituted by alkyl of 1 to 4 carbon
atoms; E4 is hydrogéh, alkyl of 1 to 30 carbon atons, phenyl, naphthyl or
phenyl al kyl of 7Xto 12 carbon atoms; or E3 and E4 together are

pol yret hyl e f 4 tg 17 carbgn_ atops, or said pol t hyl.ene substituted by
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More preferred is a nitroxyl-ether, wherein the structural element of formula (XXX) is any of
formulae Ato S
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2 1FF (32003 -20 Alkyl with up to 20 carbon atons is, for exanple,

met hyl, ethyl, n-propyl, n-butyl, sec-butyl, tertbutyl ) n-hexyl, n-octyl,
2- et hyl hexyl, n-nonyl, n-decyl) n-undeggl, n-dodecyl, n-tridecyl,?1FER 2003
n-tetradecyl, n-hexadecyl or n-octadecyl. The al kyl groups nay be |inear or
branched. C3-C, eal kyl which is interrupted by one or nore oxygen atons is
preferably derived from et hyl ene oxide or propyl ene oxide. C3-C, eal kyl

interrup y at | east one 6qtomis for exanple -CH2-CH2- O CHZ- CH3,

- CH2- CH2Q- CH3 or GCHZGQZHZ-CG} CH2- CH2- CHZ- O- CHz-CH3. It is preferably derived
from pol Y eral description is -((CHZ)a O b-H CH3,
wherein and b is a nunber from2 to 10.

C3- C, 2al E:ﬁﬁd and for exanpl e propenyl, butenyl,

pent enyl , dodecgyyl including their isoners.

C3- Ceal kynyl { 8r abl , gyl. C5-C 2cycloal kyl is typically,

di nmet hyl cycl opentyl, cycl ohexyl,

met hyl cy Iohexyl &ycloal kyl nich is interrupted by at | east one O or N
atomis xanmpl e 2- t'et r ah gpyran-yl, tetrahydrofurane-yl, 1,4

di oxan-yl, pyrrolidin-yl) tetrahydrothi ophen-yl, pyrazolidin-yl,

i m dazol i di n-yl, butyrol actone-yl, caprol actanme-yl Exanples for alkal
nmetal are lithium sodiumor potassium Al Kkyl substituted by-OH is

typical | - hydr oxyet hyl , 2-hydroxypropyl or 2-hydroxybutyl. C -C, eal koxy
is, for exanpl e@yet hoxy, p@ropoxy, isopropoxy, butoxy, isobutoxy,
pent oxy, [i ent ox , heptoxy, octoxy, decyl oxy, dodecyl oxy,

t et radecyl oxy, hexgdecyNo an gtadecyloxy. C -C BAl kyl substituted by

C, - Ceal koxy, pyetfgrably C,- al Koxy, in particular by nethoxy or ethoxy,
is typically 2-nmetRoxyet 2 et hgxyet hyl , 3-net hoxypr opyl,

3- et hoxypropyl, 3bu -N-3—egt-axypr opf) and 4- met hoxybut yl . 21FE
D 2003 -21 C, -C BAIXyl \sufastitutedq by di (C -C4al kyl)amno is preferably
e.g. dingthylam @, @je@yPani no, 2di nethyl am noet hyl, 2-diethyl am noet hyl,

3- di net hyTam nopr opyl, 3-di et hyl am mopropyl, 3dibutyl am nopropyl and

4-di et hyl am nobut yl . C -C,BAl kyl substituted by C -C4ai kylamno is
preferably e.g. nethylam no, ethylam no) 2nethyl am noet hyl,

2- et hyl am noet hyl ,; 3-met hyl am nopropyl , 3-ethyl am nopropyl,

3- butylanlnogropy ZandGd- ethylanlnobutyl C -C4Alkylthio is typically

t hi onmet hyl thi / thiopropyl, thioisopropyl, thiobutyl and
thioisobutyl . alkylcarbonyl is for exanple acetyl, propionyl,
butyryl, pentylarbony , hexyl carbonyl or dodecyl carbon B C, - Cphenyl al kyl
or C -CoarQrrkyN is for exd%nTzrﬂnanZ%P—‘gheny ettyt-ORphdRy| propyl ,

a, adi net Ibenz - et hyl benzyl . Exanpl es2 of C2- C, 2al kyl ene bri dges,
preferab%y of al kyl ene bridges, are ethylene, propylene, butylene,
pentyl ene) he . C2-C, 2al kyl ene bridges interrupted by at | east one N
or O atom are, 3f or “éxanple, -CHZ-O CHz-CH2, -CHZ-O CHz- CHzZ- CH2,

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

- CH2- NH CH2- CH2- CH2, - CHZ- NH CHZ- CHZ- CH2- CH2-, - CH2- NH CH2- CHZ- NH- CH2- or
- CH2- NH CH2- CHg O CH2- .

1
GG G5
G, G
¢ (F)
N G
G | 9
_0



Exampl es for C4-C, 2cycl oal kanone-yl are cycl opentanone-yl, cycl ohexanone-yl
or cycl oheptanone-yl. Phenyl substituted by 1, 2 or 3 C, -4al kyl OQ'leBZMS
C~- C4al koxy is typically nethyl phenyl)13i nmet hyl phenyl, trinethyl phenyl;
t-butyl phenyl, di-t-butyl phenyl, 3,5-di-t-butyl-4-nethyl phenyl,

met hoxyphenyl, et hoxyphenyl and but oxyphenyl. Exanples of polycyclic
cycloaliphatic ring systens are adanmantane, cubane, tw stane) norbornane,

bycycl o~272. 2] oct ang, or bycytiz(S.Z.l ] octane. An exanple of a polycyclic

het erocy¢l oal i ghatijc ri g systemis hexanet hyl entetram ne (urotropine). 2
1 F E D 2003 -22
are form/c acid,
cycl ohexane cgrbaoyi c ac
di- and {rif)uor-aceti

chl or - benzoXc acid

es of nocar boxylic acids with 1 to 18 carbon atons
aci d, {propionic acid, phenyl acetic acid,

fol0/ L ,Tgi- d trichlor-acetic acid or nono-,
acid. |G her suitable acids are benzoic acid,
hanesul f oni ¢ acid, ethanesul fonic acid)

benzenesul foni c i d, t ol uemesul foni ¢ acid, chlorbenzenesul fonic acid)
trifluorpet hanes féhicGacidL_nethylphosphonic aci d or phenyl phosphoni c
aci d. Exanpl es of a nonoval ent Tadical of a carboxylic acid are an acetyl,
caproyl, stearoyl, acryloyl, methacryloyl, cyclohexyl carboxylic acid,
benzoyl or (3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionyl radical. Further
exanpl es are—derived from propionic,acid, laurinic acid or nethyl ethyl
acetic acid jor the othé€g i of |valeric acid. Exanples of a

cycl oal i phatli ¢ carboxyl i I's for exanple cycl ohexane carboxylic acid
or cycIoRentane carboxyl Yc ac6jd. An|exanple of an aromatic carboxylic acid
i s benzo —q9QpP unsaNur-@t e cgnpoxylic acids are acrylic acid,

met hacrylic |acil or crotgnic/aci dy, Exanpl es of a nonoval ent silyl radical
are of the flormula -(C i(Z'f&Z", in which | is an integer in the
range from2 to 5, andGZ GandGg¢") ipdependently of one another, are

C, - C4al kyl , - C4al koxy. Exanples gf di-, tri- and tetra valent acids are
for exanple mal onyl) succinyl, glutaryl, adipoyl, suberoyl, sebacoyl,

mal eoyl , itaconyl, phthal oyl, dibutyl malonyl, dibenzyl mal onyl,

butyl (3,5-ditert-butyl -4-hydroxybenzyl ) mal onyl or bicycl ohept enedi carbonyl
radi cal of—a group of the formula 21 FF—ZCC -23 KGO ~~CHOCCC
01,23, 4tetracarboxylic acid or pyronellitijc acid. ,trimellitoyl, citryl
or nitrilptriacetyl, butanEaExanple of aldi carbanic acid are the
hexamet hyl gnhedi caf bano or 2,4-tol uyl enedi cgrbanoyl radicals.

C2- C, 2al kané déxanpl € Gsbut yryl, octanoyl, dodecanoyl,
but prefef§ Hydr o alkoxngrbonyl- or
car bami def subsSyj Sakyl can Ranpll e, 2hydroxyet hyl ,

2- hydr oxypr.o K<Ccy )

2- et hoxyc Fbonyleﬂhyl) - am negar bonyl propyl |or
2- (di net hyl am nogcar bonyl ) et hyl . Any @2- C, 2al Kyl ene radicals are, for
exanpl e, hyl &nhe, propyl ene, 2,2-dine¥hy|propy|ene, t et ramet hyl ene,
hexamet hyl ene, oct amet hyl ene, decanet hyl ene or kdodecanet hyl ene.

ethyl, pethquycargony|l met hyl,




C4- C, 2al kenyl ene is for exanple butenyl ene, pentenyl ene, hexenyl ene,

hept enyl ene or nonenyl ene including their isoners. C6-C, 2aryl ene ié,1 EﬁfﬂMl
exanmple, o-, m or p-phenylene, 1,4-naphthylene or 4,4'-diphenyl ene.

C4- C22acyl oxyal kyl ene is, for exanple, 2-ethyl-2-acetoxynethyl propyl ene.
Any C2-Csal koxyal kyl substituents are, for exanple, nethoxynethyl,

et hoxynet hyl , propoxynet hyl, tert-butoxynethyl, ethoxyethyl, ethoxypropyl,

n- but oxy tertGputquethyl, i sopr opoxyet hyl or propoxypropyl.

C, -C, eal ijs, forf exanple, fornyIny, acet yl oxy, propionyl oxy,

but yryl oxy, oyl oxy, pal mtoyloxy and stearoyl oxy. -24 2 1
F ED 20 i ormul al (X) are known and may be prepared
according to 3531986—}P4W0}98I13392. Some typical
exanpl es |ar /given "ANOVIX CN' ~NMoX CN NI ,OXCNNI O
X The nitrogyl-eth

prepared|accordig
exanpl es|are giveh
~N~-O1[|X-00 ~N~

N b ahd c are also known and may be
pean Patfent Application No. 98810741. 3. Typi cal
)N~N(k)HIOX\~OO\~O

L&

o
'Em
o
l
T

o
X




,OXOO~-O-NO~-0\ X 0O ~N~O ' 1 OX 00 0 ~O-N-H-/ ~p~N~O~- ~-N N A OH
X/ O O-X/ X The nitroxyl-ethers of fornula XXX are al so known and jciaFt B3
prepared as described in European Patggt Application No. 98810531. 8.
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-trinethyl-4-oxopiperidine and
2, 6-di propyl - 3-et hyl -2, 6-di net hyl 2 1 F E B 2003 -25 4-o0xo-pi pe ridine,
whi ch are internediates for e correspondi ng 1-oxo and nytroxyl - et her
conmpounds. Anot her nethod for|the preparation of

2, 2-di net hyl - 6, 6-di al kyl - 4-oxopi peridine is described by F. Asinger, M
Thiel, K Baltz, Mpatsheft® tur Chem e 88, 464 (1957) or by J. Bobbittt et
al. inJd Odnch (1993). The oxidation of the piperidine
conmpound to 1-o0x i erivatives is well known in the art and for
exanpl e (descri be . B. rskyyy V- A Reznikov, V.I. Ovcharenko in
Synt hetilc Coemi8try of iGtI’OX(I bes, CRC Press, Boca Raton 1994. The

t et r anet{hyl/pi per\di ne/precu rs are partially commercially available or
can be prepared i nown net hods. For exanple US 5 096 950 and

t he docunents gp @I scribe the preparation of the precursors. The
oxi dati on and her“ f of tn ng priocess can be done as descri bed above.
Exanpl estare gi ven bel ow. x NO, HONO, XXVvi vONO, HONO
HO\NO X X O\NO

, X

O
G, Gy
G, G,
(0)
N
G2 | G4
(0]
X/
Gs Gy
G
G1 3 (P)
N
G; | G,
@]
X
(CHCH G,
0]



X ONO, ONO, XXVvi VNO, HONO, XO\VNO~XXVi HONO, OXO
\N-O Preferably G, &, & and G4 are nethyl or ethyl and Go and $4 [FERE3
hydr ogen or nethyl. -26 More Preferall.y G, &, G and &4 are nethyl and
GS and G6 are hydrogen. 21 F E Q 2003 Anot her preferred group of conpounds
are those wherein G and G3 are ethyl and & and 4 are nethyl, or G and
4 are ethyl and & and G3 are nethyl, and one of GS or G is hydrogen and
the other nethyl or beth are hydrogen. Preferably X is selected fromthe
group consi gting of CJ}C, eal kwill , C3-<ZC, ealkenyl, C3-C, eal ki nyl, phenyl,
phenyl (C, - C"Jal Ky, plenyl or ghenyd (' ")Yal kyl substituted by

C, -C, 2al kyl, , 2al Hoxy, O—Dlan‘i ng , - C, 2al kyl am no, C, -C, 2di al kyl am no)
NOz or hal ogen, = C=qyclopl-ky or na—group / \(H) wherein RRo R2, R2o0 ,
R2,, and,Rz2 are /hydrogen Sr C -C zal kyl, C2-C 2al kenyl, phenyl or
C3-C cyc,{oal Kk

. re preferably Vs /sel ected fromthe group consisting of
C - C Bal kyl g be@;ﬁs, allyl, cycl op | @, cyc?(ohexyl. Most preferred are
allyl and cycl ohexyl. A preferred subgroup are conpounds of the structural
formulae A, B, Oor P, wherein mss, Ris hydrogen, C -C eal kyl which is
uninterrupted or interrupted by one or nore oxygen atons, cyanoethyl,
benzoyl, glycidyl, a m)novabent ragi%al @f an aliphatic carboxylic acid

having 2 to 18 carbon atonsy; of a c¥clgal i phatic carboxylic acid having 7
to 15 carbon atoms, or an aj|3unsat d carboxylic acid having 3 to 5
carbon atons or of an aro ar bgxyl Ne—&i d havi ng 7 to 15 carbon atons;
pis 1l R is C -C 2alkyl,/ C5-C, cycl yl, ¢~-Cearal kyl) CZ-C, eal kanoyl ,
C3- Csal kengy Rz is C@a al&yl, CS-C cycloal kyl, C2-CBalkenyl
unsubsti t yt uted by a cyaho, carbonyl or carbam de group, or is

gl yci dyl).~ggyoup of the\forml a -%HEQ—I(@-ZD-Z or of8he fornula -COZ or

pherny!l . Mre preferred are those
of structure A or B, whereNa R is hydrogen) £ -C eal kyl, cyanoethyl,
benzoyl) glycidyl, a monovallgnt Gradi\cal Mt~ @n aliphatic carboxylic acid,
having 2 to 18 carbon atons;||R is C—= 2al kyl, C~-Cearal kyl,

wherein

G4, G2, G; and G, are independently alkyl of 1 to 4 carbon atoms, or Gy and G, together and

Gs and G, together, or G, and G; together or G; and G, together are pentamethylene;

Gs and G are independently hydrogen or C,-C, alkyl;

R, it 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 o,B-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 Zi,is H, C,-Cyoalkyl, Cs-
Ciqalkenyl, 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, it mis 2, is C,-Cysalkylene, C4-Cioalkenylene, 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 having
8-14 carbon atoms, where each dicarboxylic acid may be substituted in the aliphatic,
cycloaliphatic or aromatic moiety by one or two -COQOZ, groups; or

R is a divalent radical of a phosphorus-containing acid or a divalent sily! radical,



-27 2 7 FEDR2003 R is C-C,eal kyl, glycidyl, a group of the formula
-CH2CH(OH) - Z or of the formula -CO-Z, wherein Z is hydrogen, nethyl1 pEB 2003
phenyl . Another preferred subgroup isWherein the nitroxyl-ether is a
conmpound of forrmula (X), n,isl R o, is cyano; R 02 and R 03 are each

i ndependently of one another unsubstituted C -C, Zal kyl or phenyl; or R oz
and R 03, together with the |inking carbon atom forma Cs-C~ cycl oal kyl
radi calR, iR &5 3, 35 THivalephtaklical famradiphats, eydaatiphadicyr a}oma@mtriqarttcrwlimmid,ogen
atom N byf Orm a

Ce- cSaﬁ?“ URPRY s och R bl oo Bl oy Ao RIS W th G, - caal ky!
and R'2C @Z@ otﬁman@matlcmqamami@ac'spépba plaspEoNECaRpiNINg ?’W!fbtoélsrﬁ frivalent
nltroxyéhw%(h@én is a conpound of forrrul a (XXa), YisO R2o, is tertiary

4-

Ceal kyl ; RzZ02 and R2os are or together with the carbon
at om f &b isch JC8 igpavalaniiprica] %@n a@aﬂpscyeloaw@éw b¥9Mae teifAcaopxic acid;

NR223%§1 wbegei n R223 and Rzz4 are independently of each other hydrogen
or C, - vyl pr.aof for a rejn [ 0s~ Rrzos, R2o~ and
R2os aPh 1t hiCHeReRe St P senarhEe ahouh 2RO baSint oy o

andl or vﬂt%arp nand RZOS together with the carbon atomforma Cs-Cscycl oal kyl
ring;

C2- CBaI %i %5bé§,zdodgﬂ&P?%eglk% 'Pﬁs%gﬁgteptogr&bﬁu éf%’tgya Y formul a

( XXc), qmmnéhmcarbamdq:gromocyw giyeidyl, mr@upahtbe#@mlaaﬁéﬂzpﬁé@ﬁéim@tthﬁ of each
ot her HBidA -CB-ZEbPEONIQIZ W&Sinand hg@‘égerﬁmﬁ’étﬁlﬁ ofmanygaﬂ R2os together with

the carbon atom forma Cs-Cscycl oal “is fornyl,
C2- C, ed&IREPoonyl , benzoyl, C, -C, eaI kyl, benzyl or phenyl and R2,z is OH,

C, - C e MoKy Cdﬁ@kﬁbOtXa/C12W8|8d?2<914(,enW&JZGHRZHXEFQMBRZ%MOHWHpendent |y
on contpors el BREERg e et e br SR dee RO R R e
pol ydi emtglkanay, alkshogior penmumaaﬁbobap@@_dememm@_l of arsafiphatie,
tz gggol YejRfoliphalid othrBingfié Bita®BSyiit ABRI of MREDHaWid LidliP &t bdthe groug&cd-; br RAD
and R; together when p is 1 can be the cyclic acyl radical of an aliphatic or aromatic 1,2- or 1,3-
dicarboxylic acid; or
Rzis a group

where T; and T 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-oxapentamethylene;

when pis 3,

R. is 2,4,6-triazinyl;

whennis 1,

Rs is C,-Cgalkylene or hydroxyalkylene or C,-Caacyioxyalkylene; or
whennis 2,

R3 is (-CH2).C(CHz-)2;

whennis 1,



Preferred unsaturated pol ynmers are pol ybut adi ene, pol yi soprene,

styrene-i soprene-bl ockcopol yners (SI, SIS), 21 FEB 2003
st yr ene- but adi ene- bl ock-copol yners (SBg-SBS, SEBS), ABS, EPDM butyl
rubber, chl oroprene rubber and nitrite rubber having a content of
unsaturated repeating units from0.1 to 85% Mstly preferred are SB, SBS,
EPDM havi ng a content of unsaturated repeating units from1l to 70%

Pr ef er ahliy/hydneget By-OpsaikyRI0:YCsikerat, 1,20 1@ chiy) 10Tty olwalkyl, iGzalapydriogy sieh, et ed

fromt SLSti of . styrene,, substijute ne,. cqonj ugat ed
i enes CeiegR-Car R i G BT oy BiEe PR RIR RO Bt R
(al kyl Yetew0-€CaRiveheseih msis 1(@l2@nd)@ixr §f-Cealegoepkeryt; of al kyl ) acryl am des.
More prgfarabby the ethylenically unsaturated nononer is styrene, a-nethyl
styrene, p-methyl styrene or a conpound of fornula CHZ=C(Ra)-(C=2)-Rb,
wher ei rRm@Cia-E/dagwieog&s-@rz-aulemalgzqup, -CRICHEOMIGH .- QERHR-CHUGHIOH) CH.-
unsubstydddie ® iSc, S, %{y@éYCQCwEWn@)&Y C%-'@B;%}rbléé%%e?or ng?&lpKOXY)

C, Ba C - al kyl

unsubstituted C - I;&/I am ng, “di E‘ - > @/ )am_nqg, Rydroxy-substituted
C, - C, edPHePHARZNGHaKORefr Al Kiltskr Wherels ds isTogene Qrkyse)rhially) banzyt, §2-a
nmonoval @pdlkameliedr bahgd;Z i s oxygen or sul fur. Mst preferably R8 is hydrogen

R B B el R o S

hydr oxysubstituted C, - C4al kyl ami no or hydroxy-substituted

di (C, - K . ng.and Z i s oxygen. Specifically preferred ethylenically
unsat u%ﬁé?@ﬁﬁo@r&?é are net hyl acrgl ate, ethylacrylate, butylacrylate,

i sobut yF BGyFatiiene.dhe grasigrGHae{RshPe Wherpiy Rels/@didgese metia ef phenyl, the

hydr oxy, 5@5);(439%_;(1@598 dite&®ohy! am noet hyl acryl ate, glycidylacryl ates,

rnet hyl ( met h) acr te, ethyl (meth)acrylate, butyi(nmeth)acryl ate

it oy TGN} Sy EIoay e Per R 5 TSR CHGHAT U (e 6roUB CLCHIRe)-

di net hyOdnerreogrbbry bi threfdrjratar y| at e, gl yci dyl (neth)acryl ates, acrylonitrile,
acrylam de or nethacryl am de. The tenperature applied in the first reaction
step depends on the polynmer and is for exanple 50 to 150 C above the gl ass
transition t@ £ (Tg) for anorphous polyners and 20 to 180 C above
the nelting te ture (Tm for sem -crystalline polynmers. Typical are
foll owi ng tenperaturesg: |ow density pol yethyl ene LDPE 170-260 C hi gh
density polyet hyl ene E 180-270 C pol ypropylene PP 180-280 C 2 1 F F Q
2003 29 PoryY yreneP - 280 Cstyrene-bl ock copol ynersSB(S) 180- 260

Cet hyl ene/propyl ne- d/ene nodi fi edEPDML80- 260 Cet hyl ene propyl ene

r ubber EPR180- 26 N a preferred process the tenperature in the first step
A) is from1507C t 00 C, nore preferred from170 Cto 280 C. Preferably
the tenperat@ire in t second step B) is from70 to 280 C, nore preferably
from70 to 210 C. If a tenperature of 120 to 180 Cis applied, the group X
is preferably allyl or benzyl. If a tenperature of 180 to 240 Cis applied

the grogy PihekShRRl Y benzyl or cyclohexyl. If a tenperature of 240 to
300 Cis a%%i"?gd the group X is preferably cycl ohexyl or alkyl. Preferably

t he conpound containing a structural elenment of forrmula (I) is present in
an anount --GerN6—E—H4Ccoe—RB%eCHe+reopreferably in an amount from1l %to 20%
and nost preferfably in aR anbunt from1 %to 10% based on the wei ght of the
pol ynmer. Pref ly the ratio of the reaction product of step A) to the
et hyl eni@1ally unsht \@ at ed nononmer or oligoner added in step B) is from

1: 10000 toNJO0: 1) re preferably from1:1000 to 1:1 and nost preferably
from 1: 500 nﬁ NStep A) of the process nmay be performed in any reactor
sui t abl eGf or xing& polynmer nelt. Preferably the reactor is an extruder
or kneadi ng apparatus as for exanple described in "Handbuch der

Kunst st of fextruston" Vol .1, editor F. Hensen, W Knappe and H. Potente,
1989, pages 3-7. If an extruder is used the process may be described as
reacti ve extrusion process. Exanples of reactiv extrusion equi pnent and
processes are given by G H_Hu et al., in "Reactive Mdifiers for

Pol yer Wherein G & C@ialkyisne oBCatiiasyoneanshit is a8 dofingdaaven@l an I nprint of
ChapnanRrgis #ajrbup lr0odamHHORghapt er 1) pages 1-97. Preferably, if an
extrudeé | ?1 gsed, a r§duied pressure of |ess than 200 nbar is applied
during Bsif MYdgRN oNo-4ef¥¥: byproducts are renoved thereby. The reaction
time for step A) depends on the desired anmbunt of grafted ONR R' initiator
noi eties. Typical reaction tines are froma few mnutes to an hour.
Preferably the reaction tinme is from1 mn to 1 h, nost preferably from?2
mn to 20 mn. 2 1 FE Q2003 -30




The reaction step B) nmay be perforned imedi ately after step A, iﬂowever it
is also possible to store the internediate polyneric radical init ht bb z088
roomtenperature for sonme tine. The i_nltge_r medi at e pol yneric radi cal
initiator is stable at roomtenperaturé and no | oss of activity occurs up
to several nonths. The reaction for step B) may be perforned in any reactor
suitable for mxing a polyner nelt with a nononmer. The degree of grafting
depend i.0 I . tivity of
ho. polgAaypaF) SRR R bE sy OB Sl A RBE AN dtE T s BERIERE T 1Y O 1
m n t o PPEPYIRGEr € is frereating Stuaivialurit dativadirem @ntapolsfimerpolymarwithran alkyhct i on
step B)achﬁa PoF metaBdidd) an extruder, a reaction time of 2 to 20 mnutes is
preferred. The grafted polyners are useful in many applications such as
conpat iKdF Ri't9dP% i n pol yner bl ends or alloys, adhesion pronoters between two
di f f er et Ry RTyHRges, C sOLalRger Md, falkery;i on agents, nucl eating agents,
coupling agents between filler and polynmer matrix or dispersing agents. The
process is particularly useful for the preparation of grafted bl ock

copol yrieihas tHe sdmeexiebhiog ks 8epol yners are, for exanple, grafted bl ock

copol yners of polystyrene and pol yacrylate (e.g., poly(styrene-co-acrylate)
or poly(styrene-co-acryl ate-co-styrene). They are usefull as adhesives or
as conpatandiTlsiazeindefandepity aliipendxn! @idd2 garban appptsy eef+ isRIgIoERi ng agent s.

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

pol y(nmet hyl acryl at e- coacryl at e-co-net hacrylate) triblock graft copol yners
are useful as ersing agents for coating systene, as coating additives
(e.g. rheolo |caI”agents, conpatibilizers, reactive diluents) or as resin
conponent in coatllngs(e.g. high solid paints) Gaft block copol ynmers of
styrene, ( | ates and/or acrylonitrile are useful for plastics)

el astoners and [adhesi ves. Furthernore, graft bl ock copolynmers of this

i nvention, whergin the grafted bl ocks have pol ar nononers on a non pol ar

pol yner are %ye ML in many applications as anphiphilic surfactants or

di spersantsTfor pFepari ng highly uniform pol yner bl ends. Thus, the present

i nvention al so enconpasses in the synthesis novel graft block, mufti-bl ock,
star, gradient, random hyperbranched and dendritic copol yners. The

pol yners . r N | venti ) ' |, for

Fol | oni T Shorreuaient - h8aRfind CiRallEhRlC, Eboah Bhe Y ptiaflae ol OT

sur f actRhengleneditodneikdendidhesi on pronoters, corrosion inhibitors, viscosity
i mprovers, lubricants, rheology nodifiers, thickeners, crosslinkers, -31
21 F E B 2003 papger treatnent, water treatnment, electronic nmaterials)

pai nts)rgoati ngs,l photjograghy, ink materials) inmaging nmaterials)

super absor bantos) e (it N-lB4i r products, preservatives) biocide materials
or nodifiers for asphalt, leather) textiles, ceram cs and wood. Because the
pr esentwgsrafal bRAY ¥ &R indapendiehty 2or' 3,iant AGS 0PIy neri zation, it can be started
and stogc)[ée%wo‘{,acti cally at will. Furthernore, the pol yner product retains

t he funtti*onal' al koxyam ne group allow ng a continuation of the

polymeri zation in a living matter. Thus, in one enbodi nent of this

i nventi Cni ' EP%E I sconsunmed in the initial polymerizing
step a I%g%noog%ﬁ%i%ﬁgérbég%rt eﬁr%éog d@g to forma second block on the

gr owi ngEgE averogen. it ofdnigi3e qarren alerss phendl Narbihyl s2if Ghery! epsaidhaptdhyr e | t

I S possélbstuted HAhlin@ 8k bRetiItdf ek cBibah btdp, BNBHdnRIKYPRY tel tohtatitn same or
di fferent rmnomac[%tokwegar.e Hg;ft}k'lblfq(:k %%%fﬂt &gq%gqurrers. Fur t her nor e,
since tHPDS; Y saigRignXiaikYiRMOFHReR Py atkyrpt 14p 4cproen Sican be prepared in
essent i B} is\hyavgearatigt of 10orsdagutsmtdtyms, phemg naphihyleatphenflalkylef gries2parbon

i nventi &8m§r§r a polynmeric radical initiator prepared according to step A

of the procéSs wi thout an additional free radical source and a polyneric

r adi cal Ej and Eatogetherasp apkohetiytanedf Ado 1 bearbepatons ofr saisbpqlyroetbyiene t h an
additio ; I j . the invention are the
graftedag_JgI“{llJFreg_fosy%Fgﬂﬁggﬁgéﬁgpzéggt%g%é@?tﬁ?&gﬁg B) of the process

desci bels istgo\adiphatis@r peimatieor aramadic sliavalankBdi€dr obt ai nabl e by step A) of

t he above process is schematically represented in formula (P1) R (P1 ),
wherein_R4se i s hydrogen, substituted or unsubstituted - | ).

O ¢ maF it suas? G PO R SR PLe ARy Bentaned ity FaBBRgY ol

cont ai MwIpoSk 400 ehichafe iNtdrhoaedd 9 refexgrgen at om or C3C, 2cycl oal kyl
containing at |east one nitrogen or oxygen atom which are substituted by
NO2, hal ogen, am no) hydroxy, cyano, ca. boxy; C,-C4al koxy, C, -C4al kylthi o,
C -C4al kyl am no or di (C, C4al kyl )am no, O C, -C, eal kyl), Q C2-C, eal keny),

C~- C'phenyl al kyl , O phenyl, OC, - Csphenyl al kyl or hal ogen or phenyl and
napht hyl which are unsubstituted or substituted by C, -C4al kyl, C, 21 F E

NN NN



C4al koxy, C,-C4al kylthio, halogen, cyano, hydroxy, carboxy, C,-C4AallBa8Ino
or di(C, C4al kyl)am no; R4ss is the stable nitroxyl radical, bound at the
oxygen atom RSOO is substituted or urubstituted Cl-C, eal kyl,

Cz- A Bal kenyl , C3-C2ocycl oal kyI phenyl) C~C'phenyl al kyl; R501 IS hydrogen,
substituted or unsubstituted - C, Bal kyI C2- C, eal kenyl , C2-C, aal ki nyl,
C?LZOQ/CI oal k he eal k Q C2- C, eal keny C~- C'phenyl al kyl ,
O phenykylwih ézt%%h é%ﬁ&s 'a%rh%ﬁ tehmeéﬁw W%@a R SREBEY. 85t S
CR502R%0 a,oc(maﬁﬁ@a) n-n A4reEyRofon pﬁlﬂiﬁé’

( CRSCa= Q.’ros- %r’h 5 5?2?5 S (é'. %%Rg r?n Oerh NRS, o,
NR5" - QY %SYE gﬁ“@ﬁjecéb €3 %ﬁyi%' PopadecyIoHeR r%‘i‘f?s eal—‘e@bs RSCa,
R505~ RXshe®SO~~ Rsoe~ RSOS, RSl o, Rsl ,, RB12 and R5, 3 i ndependently of
each other are hydrogen, substituted or unsubstituted Cl-C, eal kyl,

CZ- C, eal kenyl, C2-C, eal ki nyl, C3C~cycl oal kyl, phenyl) O Ci-C, eal kyl),

o Cz- C, CQ&CDMGKW)NhiO@—is 'ln'tth@fﬁﬂ ty 40l Qr nre heygen atans iSpreiptebhydeaivey fromr  hal ogen;
nis a ol (gg?é%%% dé. 1S a nunber from1 to 25000 and; z is a
nunber romO to Pref erably RSO is Hor nethyl; @ is CR502R503,
CH=CH2, CR504= CR5050RsosRso~~ wherein R502 and R503 is H, nethyl or

C2- C9a| dEO kA e PR bB20Bast BROB @66 iRSPexafisie LOHSERRARCHLCH OH rmllzhyl

Sl S5 4t gﬁbﬁbéb@ﬁ@h@z-ﬁ%@%ﬁa%@ %Vpi#a’ra%& St e oo

ar e espgydohlA generat tiesaription i -((GHE)RHE)y-HiT ;ewherein a ib@ numbenfroom fos6 andblisyarer
of forrwnaoeg%b th-fb' nabl e by step B) of the above process. (P2)

Def i nitions and ‘eXampl es of the substituents are as given above; 21 FE
D 2003 -33 as is a hono-, co- or tapered polyner resulting fromthe
MoNoIerg -@&alﬂ@r%ﬂ? sl ipesk &Wrﬁ:he& ah& 1ot eﬂétﬂﬁl@brcfd’eﬁw Butby, 2p':eQ| be

removed 1 her eferably t he pol ymer ) i's grafted
with a 'Pﬁﬂ‘ﬁfwgtaoc@\éWe‘é‘td@ﬂeWH}?I“p%@ g‘?'b‘ﬁ?ﬁe@escrl bed above and more preferably

with styrenes, (neth)acrylates, butadiene, isoprene. Mst preferred are

SB- g- st xr. >B- ates) Sl-g-styrenes, Sl-g-(neth)acryl ates,
SBS- g- s???%ﬁé@ yﬁ%@?ﬁ%&@%ﬂ%%’r yl ates, EPDM g-styrenes,

EPDM g- (et h) acryl at es. Exanpl es and preferences have been al ready given. A

further C?ngﬁﬂéau@f lsttﬂﬁcd%/ Q@@lebedmvaetmayuép%ntyhe.rhlaﬁylejcla)emyt fc?a‘ldﬁeﬁF her

cont ai ni n%ﬂg Wg o%g erein X is selected such, that cleavage of the
O X bon@ehyle " a radi caI X is forned at about the meltlng t enperat ure
of the polymer for the preparation of a grafted polyner with and without a

fr Iee r agdydedikys QHICh & m@triubtegfwra]t fbt%ét SHel) BENStaR: B Tbhexansife Ritettahgdby@a-y!,
0 ner CCO (0] r oce a
Py o niefRotRde s 404 S8yl fbRn RGP RE B B E R ol yirer

obt ai neithigezoiditlyn guty@ldciehep)l,aaptactemaghesi ve or as conpati bilizer for
pol ymer bl ends or as pol yner toughening agent. The foll ow ng exanpl es
illustrate the invention. Al Gafting of N-OR conmpounds to the~ol vier

( pr epar Bxampie®for alkalbhgtab aredithiom | scalluom dr peadgspunapyl ene (MFR230/2. 16 = 1. 43
according to 1 SO 1133) is extruded together with the conmpounds given in
Table 2 in a twin screw extruder (TW 100 of Haake, Germany) at 180 210 C

h i : d
tccor di ASFSBRuERT by T s eyl hiSeRpi b ST BuAELEC T o
reprecipitated and high tenperature NVR spectra are taken to detern ne
whet her cbel VikBLy ROWPEXNBIEThERSES efbsy, BFdpoR isopropoxy, butoxy, isobutoxy, pentoxy,

isopentoxy, hexoxy, heptoxy, octoxy, decyloxy, dodecyloxy, tetradecyloxy, hexadecyloxy and
octadecyloxy.

C:-CysAlkyl substituted by C,-Cgalkoxy, preferably by C;-Cjalkoxy, in particular by methoxy or
ethoxy, is typically 2-methoxyethyl, 2-ethoxyethyl, 3-methoxypropyl, 3-ethoxypropyl, 3-
butoxypropyl, 3-octoxypropyl and 4-methoxybutyl.



21 FEDZ200 -34 Table 1 Gafting of NNOR to~ol ypro~ | ene 21 FEB 2003
Exanpl eAddi ti vesPol yner bound NO ~% MFR( 230/ 2. 16) A11. 0 % conpound -

10. 262. 03A21. 5 % conpound 10. 372. 14A31,0. % conpound 1 + 0.2 %

per oxi des0. 372. 89 conpound 1:

1-al | yl oxy- 4- propoxy- 2, 2, 6, 6-tetramet hyl pi peri di ne peroxi de 1:

2, 5-di net hyl - 2, 5-di (tert but yl per oxy) hexane on chal k (45 %9 *M-R accordi ng

to :30(311@1§Alﬁjllts&)§ftuieﬂ%y@ﬁ d\tml ﬁl)@nﬁr’faﬁgpeéf%ﬂggw e@@lﬁﬁh?gﬂ?ﬁgﬂleﬂ@}mt 2-

anal ogoys reactio ilable rene/ but adi ene/ st yrene
opo y et AR T Ao oMk, B RO e ON PV S ST AR & i ¢t he
COWpourtIlbLgylamrmoprprlaé}{ce43|eltrrylan|mrmu|tylscrew extruder (TW 100 of Haake,
Germany) at 180 - 210 C (heating zones 1-5) and 40 rpm In an evacuated

Schl enk reactor, purged with argon, 5 g of the granul ated pol yner is
di ssol v@dCiehlkﬂGubstm@dr’dy Crelwaivgiaminode prefergblp et medpfeamioo, @ngaminee?t oxygen

isre t ure is
i 1 o S ERriop B B HAPIRUELSE o o B o RO Bimiahitod G5 4 BlhylEbE
under vﬁémdﬁﬂ@ﬁ@th%“m?iﬂdhe is dried under vacuum unt|I constant weight is

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

det er m ned by ernmeati on chromat ogr apgy The results are shown in
Tabl e 3% %&LM @rqal"h@metwl driogtgyl thionsen rﬁ@?lsm{a%'l thiogHtyhad

t ypeAddihigiseestvb! ecul ar wei ght (Mp*, GPC) Conpari son 1SBSnot

processedl105. 500Starting material forSBSO.25 % conpound 2106. 700i nventi ve
exanple 1 +2 c oun . benzopic acid .

el oS AUHFRERRY s on BT BIRACRY, DSFIRSH D, Agyisaihapyh BexWgony o

di stri bgddeeficarbemk. mol ecul ar wei ght (M) from high MW peak 2 1 F E D 2003
-35 Tabl e 3 Pol ymer anal oaous reacti ons Exanpl ePol yner typeMononer Reacti on
condi ti onsMol ecul ar wei ght (Md*) GPC Conpari son 2SBSstyrenel h, 130

C102. 70 t h, 13 0 * x| t I
Sopest y BRIV Ry R g RO Ol MeBUERUL BRenR SR 4 ar i gh
(Moj frdimetiytpenki\opeakethylbenayl.ng i n hi gh MV ar ea

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

C.-Cqalkylene bridges interrupted by at least one N or O atom are, for example,
-CH3-O-CH,-CHj3, -CH,-O-CH2-CHp-CH,, -CH2-O-CHp-CH-CH-CH-,
-CH,-0-CHp-CHz-O-CH2-, -CH;-NH-CH,-CH,, -CHp-NH-CH-CHo-CH,,
-CHz-NH-CH,-CH2-CH,-CHg-, ~CHp-NH-CH,-CHo-NH-CH2- or -CHz-NH-CHo-CHp-O-CH2-,

Examples for C4-C4,cycloalkanone-yl are cyclopentanone-yl, cyclohexanone-yl or
cycloheptanone-yl.

Phenyl substituted by 1, 2 or 3 C;-C,alkyl or C,-C,alkoxy is typically methylphenyl, dimethyl-
phenyl, trimethylphenyl, t-butylphenyl, di-t-butylphenyl, 3,5-di-t-butyl-4-methylphenyl,
methoxyphenyl, ethoxyphenyl and butoxyphenyi.

Examples of polycyclic cycloaliphatic ring systems are adamantane, cubane, twistane,
norbornane, bycyclo[2.2.2]octane or bycyclo[3.2.1]octane.

An example of a polycyclic heterocycloaliphatic ring system is hexamethylentetramine
(urotropine).



21 FED?2003 -36 Clains 1. A process for the preparation of a grafted
pol ymer where in a first step A) a stable nitroxyl radical is gralfdd3qmgo
a polynmer) which step conprises heati-npg.a polymer and a nitroxyl -ether
containing a group (>NO-X) up to a tenperature between 150 C and 300 C and
mxing it inthe nmelt; wherein X is selected fromthe group consisting of
C~-d Bal kyl, C3-C, eal kenyl, C3-C~eal kinyl, phenyl, Phenyl (C~-C, ~)al kyl,
phenyl or phenyl . (C~-C~, )aIkyI substituted by C, - CIzaIkyI C, - d zal koxy,

& CoFaRmales of mEBpetb ABLE St T R 8 o R AR aed B e R iy 7 ar e

hydr ogempmnlﬁmd]pbahwtabetrmdtezmﬂeaayé carpbeiogtid oS m~ay@trmalokﬁbetncsa¢mh

that cI e 0 hd ed .at .gbout
o TEE0T oot Bftubl gt RiaP BRI SR8 Sdutb §Bhadt acio, ool Rbod ar t ca

poI yrrerfnﬁiltan?ﬁélfpnm) adid; eﬁtme@dfmw acl bpmmeﬁdf@n@facwnpé@lhgn@nlf@m Beid,

unsatUt:ﬁto%tnmmm@ac.@lthmmmmes@u&ﬁepaa%ampﬁésp%hmh&t &avage of the

ni troxyl - pol yner bond occurs and pol ynmerization of the et enically

unsat uPREBAPHASABORIE @8H: ol i gomer is initiated at the polyner radi cal ;

mai ntai ning said tenperature for further polynerlzatlon and aftermards

cool i ng do the mxture t rat ure, pel ow 60 C

ocor AEgTPEs Bitirevelghured & EPRBo VR oiLH o 35 bt P AP BRENAPRYIoY,

pr esentmetBacrfloylr ecREsxyeationxgiciarid, besiayl on (3, Sviegibutyi-aeylragpliagi)cal source

is a bii- éﬁdpgggﬁynd) a peroxide or a hydroperoxide. 4. A process

accor di aﬁ 99%%Mh 3 wherein the free radical source is

2,2' -azobi sisobutyronitrile, 2,2 -azobis(2-nethyl-butyronitrile),

2.2 - 2298 St Eb RKhVA R PlbloblcBic,

5 2 adoh s(4r$etquéosx € i G from Fo Cerbn{aturnplc %md or methyl ethyl acetic acid or the

1, 1' - aZMsrdyemess ef aﬁﬂfbar bonltrl le), 2,2'-azobis 2 1 F E D 2D@ -37

(i sobutyram de) di hydrate, 2-phenyl azo-2, 4-di net hyl - 4- nethoxyvaleronitrile,

di met hyd - ' bi s . 2= amyl obut yroni t

IR e 2 e T e S e S A
2,2'-aznbbsem@mécaﬂwmmmyﬁéneisobutyranidlne) free base or hydr ochl ori de,
2, 2' -azobi s(2-am di nopropane), free base or hydrochl oride,

2,2 -azobis{2nmethyl -N-[ 1, 1- blsghydrox ymet hyl ) et hyl ] propi onam de) or

2,2 aﬁb?ﬁ'@“?@tmmmﬂ[‘&“ﬁb%y ¢ RSid s 3epRRIEiRGIE) - 2- hydr oxyet hyl | pr opi onani de;

acetyl cycl ohexane sul phonyl peroxide, dllsopropyl peroxy Blcarbonate

L any pORS A ERRE ek e sPCIEGS ) PaPaSba by woRBIEATS) “oer oxi de.

di decanoyl peroxide, dioctanoyl perOX|de) dllauroyl perOX|de bIS
(2- et Wiéﬁ%?é&dt'a)m&%x@t&hﬂﬁlyl r‘ébéh'l(‘a% Bf tﬁe?&h@lao?élﬂ)ﬂj 8%z), 2, ¥ ahich j Re4PX1 de,

dlbenZOé per oxi de % g yl hexa

bi s- (4-! }?198?'86%?89? iro'ae?r Nl %dzt%‘ﬁ‘t%/l '"B%?qngé'b‘l){t%froa?é”O‘Peb@{S‘/Pi Caalky! or
per mal eCp@iatkoxit., 1- bi s(t-butyl peroxy)3, 5, 5-trimethyl cycl ohexane,

1, 1-bi s(t-butyl peroxy)cycl ohexane, t-butyl peroxy isopropyl carbonate,
t-butyl perisononaoate, 2,5-dinethyl hexane 2, 5-di benzoate, t-butyl

per acet Bxamples efrgH tribent tatraoates! acidsare jor gxamplermalanyd, sugcipylbglstaryl, adipoyl,
(t-but yé&%td%ékb&&&ﬁﬁﬁleo?b @ac%'n?l ;Sﬁthé;tbthyddmg?é %IpﬂlﬁPﬁi(}@nalghﬁWyl (PEhexi de,

2, 5- di met hyl’hexane- 2 er oxi

3- phenyteﬁrtt%ﬂr'tyéroxm&rtzwmloqyéPb@tm@heatenadlcafpng ra@tﬁayprpw@)éy o fredpamya )
benzene, 3,5-bis (t-butyl peroxy)3,5-dinethyl 1,2-dioxolane, di-t-butyl

per oxi de, 2,5-dinethylhexyne-2,5-di-t-buty|peroxide, 3,3,6, 6,9, 9hexanet hyl
1,2,4,5-tetraoxa cycl ononane, p-nenthane hydroperoxi de, pinane

hydr oper oxi de, dii sopropyl benzene nono- a- hydr oper oxi de, cunene

hydr oper oxi de or t-butyl hydroperoxide. 5. A process according to claiml
wherein the polyner is polyethylene, polypropylene, polystyrene, styrene
bl ock- copol yners, pol ybut adi ene or pol yi soprene, EPDM (et hyl enepropyl ene
di ene nmononer) or EPR (ethyl ene-propyl ene rubber). 6. A process according
to claim1, wherein the nitroxyl-ether is of formula (X) R-oa R-02 -n. N -
Ri,o (X) I ~~X



2 1FEDZ20C3 -38 whereinn, is O or 1 Ro,, Ro2, R 03 are each

i ndependent|ly of one anot her hydrogen, hal ogen) N02, cyano, CO\II& lofii 2963,
-(R 0s)COOR, 0a, -C(O-R 0o~~ -ORi oe~ -Shk oe~ -NHR, oe, -N(R o0a)z, carbanoyl,
di (C, -C, eal kyl ) carbamyl, -C(=NR, 0S)( ,0S); unsubstituted C -C, aal kyl,
C2- C, Bal kenyl, C2-C, eal kynyl, C~-Csphenyl al kyl, C3-C, Zcycl oal kyl or

C3-C, 2cycl oal kyl containing at | east one nitrogen or oxygen atom or

C -C aal kyl) C2-C, aal kenyl, C2-C, & al kynyl, C~-Csphenyl al kyl,

C3-C, 2cycl oal kyl or C3C, ZCycl oal k containing at |east one nitrogen or
oxygen atom which are substituted by NO2, hal ogen, am no, hydroxy, cyano,
carboxy, C, -C4al koxy, C, -C4al kylthio, C, -C4al kyl am no or

di (C, - C4al kyl )am' no; or phenyl, ich is unsubstituted or substituted by
C, -C4al kyl, C, - Roxy, C, - CAgl kyl thio, {RaleMasn cit§Y 8NrildEHeRX % r boxy,
C, - Caal kyoamia et byl ) i nos o TEag ! oY A e e LY e

| i nki ng car bon at m/ forma C3C, 2 cycl oal kyl radl cal, a (CgC, 2

cycl oal kanon) -yl radical or a C, ZQ/CI oal kyl radi cal contai ni ng at | east
one O atom and/or a NR, oa group, if nisl1lRo areagroupi I ; t03
R 04 is hydrogen, C, -C, aal kyl, IS an alkali nmetal cation or a

t et raal kyl anmoni um cati on; R105 an R, os are hydrogen, C, -C, aal kyl,

C2-C, eal kyl which is substituted b§ at |east one hydroxy group or, taken
together, forma C2-C, 2al kyl ene bridge or a C2-C, 2-al kyl ene brldge

i nt er r upetid Eﬁifaﬁ@fbpéﬁé'§tac'6r%Pﬁome/"%iﬁéC'FllR oB atom R o, is hydrogen,

C -C, eal kyl or phenyl R oa is hydrogen, C -C ealkyl or C2-C aal kyl which

i s substituted | east h 0X rou R, 0S or a

i rect EeRbeRabY ot deid R BeaineyisnlioaBar iy o S ainens S Bnbt ogen
atom Caadiéaphenyl al kyl , C3C, 2cycl oal kyl or C3- C, Zcycl oal kyl cont ai ni ng at

| east one nitrogen or oxygen atom or C4-C, aal kyl bound via a tertiary

Ga° ., 2e e eRIAIPY i BARE mePoRR X, i gEeSes o b ek 2oatcn ar e

substituted by NO2, hal ogen, am no, hydroxy, cyano, carboxy, C, -C4al koxy,
C, -Cal kyl thi o, C, -C4al kyl am no or di(C, - C4al kyl)am no; or phenyl,
napht hy Hydigsyleleyamnce, ajlrrscuba:bmvutce@a@anwmsﬁtuneé@lmycao beCetlexample, 2-

C, - CQal 3@‘42% [SAVE-ToTa} car boxy,
C, - 4al t ?‘rg%eﬁ% or )}8% 'l lﬁ%{l&%ﬂwy 504&5@& l 39y|f n, is 1R,

is C-C s“él%}’?a’ @Y'?@é ﬁWI“&P?&%P V'F(‘ESPS@Q%%mBQV'ﬁW"OGPq@Y'@t%yCI oal kyl

containing at | east one nitrogen or oxygen atom or C, -C, eal kyl,

C~- C9ph l-al I 2 t | t
oo o PR B o i Y AL A o2
hydroxytettﬁgﬂmlﬂ)&"enﬁa exaaethyEneCacthnetoylene, degaraethylrempbdoctecammyl@mm no or
di (C, - C4al kyl)am no; or phenyl, naphthyl, which are unsubstituted or

substityted al kox C, C4al kyl t hal o cyano,

o e Sior b T %mt@vle@&am%n%ﬁ? NsPtegyleRt g6 yeycl i c
cycl oal inpheatyleherihdhgdisytheie oareraa pol ycyclic cycl oaliphatic ring systemwth
at |east one di- or trivalent nitrogen atom or

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

C4-Caracyloxyalkylene is, for example, 2-ethyl-2-acetoxymethyipropylene.

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

C,-Cgalkanoyloxy is, for example, formyloxy, acetyloxy, propionyloxy, butyryloxy, valeryloxy,

lauroyloxy, palmitoyloxy and stearoyloxy.



R'o and R', together forma CZ-C, 2al kyl ene bridge, a C3-C, 2 al kyl en-on

bri dge or a C2C, 2al kyl ene bridge which is interrupted by at |east2dripQuEr
N atom which bridges are unsubstitutedor substituted with C -C, eal kyl,
hydroxy(C, - &4) al kyl, phenyl, C, -C9phenyl al kyl, NO2, hal ogen, am no)

hydr oxy, cyano, carboxy, C, - Hal koxy, C, -C4al kylthio C, - G4al kyl am no or
di (C, 6}@@3@

- SR, oa%ﬁéNmrb}Mst( OHO'%U@ *»I\%EE ???Of)rga gasu stleiéﬁtc:: @gﬁ%qo Wglaggfb?l984

C2- C, eaFReM§ (891 @96@@/&1& ﬁ1§r$92 C~- CQphenyI al kyl , C3-C, 2cycl oal kyl or

C3-C, 2cycl oal kyl containing at |east one nitrogen or oxygen atom or

C -C eal kyl, C2-C, eal kenyl, C2-C 8 al kynyl, C~-C9phenyl al kyl,

C3-C, 2c§»@qn@éywﬂ eXFMITES QI%WIQ%HV‘kyI containing at |east one nitrogen or
oxygen aton) which are substituted by NO2, hal ogen, am no, hydroxy, cyano,
car boxy, C,-C4al koxy, C, -Cbhal kylthio, C, - Caal kyl am no or

di (C, C4al kyl ) am no; or phenyl, naphthyl, which are upsubstituted or

substituted by<C®NC4al kyl, C= CAal kQxys al kyl t hi hal ogen, cyano,
hydr oxy, ox%, C,- C4al kyl am no, Cx Cdal kyl ) ¢ 2 or R", and R'2
t oget her t B thexJ i nkiyng_jca )%le atomYorm a C3-Y, 2o¥Clomal kyl radical. 7. A

process accordi ngxto cﬁéig%_’f“ erei g-@he nitroxXylNether is of fornula XXa,
XXb or XXc R2ox Rzo~, N'O XR20§ R2oa R210 R2oeN R20t&R2| 2 OX (XXa), ~o0~ R~
(XXb), ~N R2oe 4 R2oe~ R20s0 R2~0 X (XXc), wherein X21 F F a 2003 -40 Y,
is Oor CH2; Qis Oor NR220, wherein R220 is hydrogen or C, -C, sal kyl; R2o,
is tertiary C4-C, eal kyl or phenyl) which are unsubstituted or substituted

by hal ogaa mtr@w e@@ERBfoorrﬁula Q(x@) b BR22 av&wwknm%mrﬁaméﬂpu@g@md atcrdlralth
nmet al m or kg g a}ﬁ Réy%%c C, eal kyl; R20, is
C5- C, ZC?HTQ:PSF'R |aten PRACU]RNG A8 chis int errupt ed by at |east one O

or Natom a poI ycyclic alkyl radical or a polycyclic alkyl radical which

|s |nte b east, gne O or N atom R202 and R203 are independently
- C, Ball P(S’/'E '%aﬂﬂ?ﬁff‘%ﬁ"’@ E‘gc]?/‘& oal kyl or phenyl, which are unsubstituted or

substltut ed by hal ogen, OH COOR22, or C(O) - R222 or together with the

car bon atomformaCSCIchcIoaIkyI ring; if Y, is O R204 and R2,2 are OH,

O al kali-netal )oC, -C, eal ko:p?L benzyl oxy, ﬁZSRZM vvherel noR223 and R224

are inde de y fromgach hydrggen al ky| enyl, which
are unsub @I——or su Y, ha ~O) - R222 i f
Y, is CHz, I@o4|s OH, CoCsaIk Xy, ben onxy) GO - (5: Ce)alkyl or
NR223R224; XR2, 2 are a groupxC(O)R225 Wherein R225 is OH X, -C, eal koxy,
benzyl oxy, NR223R224, wher ei n R223 and R224 are independently from each

ot her o/n n, C -C ealk r phegyl, which arg unsubstituted or

substi tut‘y ?al ogeiy egu\@or O)- R22 R205, R2os~ R20~ and R2oe
are i ndeperidenit of ea ot her . 2cycl oal ykyl or phenyl;

or R205 and R@o CR20 and R205 t oget her wlth the carbon atomform a
C5-C, 2cycl oal kyl" rifng; R2oe and R2, 0 are dndependently of each other

hydr ogen, fornyl, O2-C, eal kyl car bonyl berﬁbyl Cl- C, eal kyl ,

C5- d 2cycl oal kylj,( C5- d 2cycl oal kyl which is i nterrupted by at | east one O
or N atom benzyl or phenyl whi ch are unsubstituted or substituted by

hal ogen, , C(O-R222; R2", isGornyl, C2-C, eal kyl carbonyl,
benzoyl ) (% C cycl,oal Y Ze\ycl o] yl ichis
|nterrupted y-aln orie O of N° I ch are

unsubstituted or kubstltut ed by hal ogenl OH, COOR22, orl @& ®) - R222.
~

X/ \x X

The nitroxyl-ethers of formula XXX are also known and can be prepared as described in
European Patent Application No, 98810531.8.

Furthermore DE 26 21 841, US 4’131'5699 and DE 26 30 798 for example describe the
preparation of 2,6-diethyl-2,3,6-trimethyl-4-oxopiperidine and 2,6-dipropyl-3-ethyl-2,6-dimethyl-
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Another method for the preparation of 2 2-dimethyl-6,6-dialkyl-4-oxopiperidine is described by
F. Asinger, M. Thiel, H. Baltz, Monatshette fiir Chemie 88, 464 (1957) or by J. Bobbittt et al. in
J. Org. Chem. 58, 4837 (1983).

The oxidation of the piperidine compound to 1-oxo-piperidine derivatives is well known in the art
and for example described by L.B. Volodarsky, V. A. Reznikov, V.l. Ovcharenko in Synthetic
Chemistry of Stable Nitroxides, CRC Press, Boca Raton 1994.

The tetramethylpiperidine precursors are partially commercially available or can be prepared
according to known methods. For example US 5 096 950 and the documents cited therein

describe the preparation of the precursors. The oxidation and ether forming process can be
done as described above.

Examples are given below.

/x \ /x
o N-C0 , HO N-0 o N-O , O N—0,
X X
X X
HO N-Q N-0 , HO N-0 , HO N-0
X X

0
, X o N-O Q_'{/ X
HO N-q ' O N-0 ” o N-O
X

Preferably Gy, Gp, G; and G, are methyl or ethyl and Gs and Gg are hydrogen or methyl.
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More Preferably G;, G, Gs and G, are methyl and Gs and Gg are hydrogen.

Another preferred group of compounds are those wherein G, and G; are ethyl and G, and G,
are methyl, or G, and G, are ethyl and G, and G are methyl, and one of Gs or Gg is hydrogen
and the other methy! or both are hydrogen.

Preferably X is selected from the group consisting of C,-Cqgalkyl, C3-Crealkenyl, C;3-Cygalkinyl,
phenyl, phenyl(C,-Cy,)alkyl, pheny!l or phenyl(C;-C,,)alkyl substituted by C,-Cyqalkyl, C,-
Cizalkoxy, OH, amino, C¢-Cyzalkylamino, C4-C4.dialkylamino, NO, or halogen, C.-C,cycloalkyl,

R2?.
or a group — , Wherein

RZO F‘21
R2o , R21, and Rz, are hydrogen or C4-Cyzalkyl, C.-Cyzalkenyl, phenyl or Cs-Cocycloalkyl.

More preferably X is selected from the group consisting of C4-Cygalkyl, benzyl, allyl, cyclopentyl
or cyclohexyl.

Most preferred are allyl and cyciohexyl.

A preterred subgroup are compounds of the structural formulae A, B, O or P, wherein

mis 1,

R is hydrogen, C;-C,galky! 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,3-
unsaturated carboxylic acid having 3 to 5 carbon atoms or of an aromatic carboxylic acid having
7 to 15 carbon atoms;

pis1;

R, is C,-Cyoalkyl, Cs-Cscycloalkyl, C,-Cearalkyl, C,-Cigalkanoyl, C3-Csalkenoyl or benzoyl;
Rz is C-Cygalkyl, Cs-Cyeycloalkyl, Co-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, methyl or phenyl.

More preferred are those of structure A or B, wherein R is hydrogen, C,-Csgalkyl, cyanoethyl,
benzoyl, glycidyl, a monovalent radical of an aliphatic carboxylic acid, having 2 to 18 carbon
atoms;

R, is C;-Cyqalkyl, C;-Cgaralkyl, C,-Cgalkanoyl, Cs-Csalkenoy! or benzoyl,
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Rz is C1-Cygalkyl, 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 nitroxyl-ether is a compound of formula (X),

n,is 1

Rio01 is cyano;

R0z and Ryo3 are each independently of one another unsubstituted C, -C;.alkyl or phenyl;

or Ryg2 and Rigs, together with the linking carbon atom, form a Cs-C- cycioalky! radical;

Ri10 is C4-Ci2alky! bound via a tertiary C-atom to the nitrogen atom, Cq-C;iphenylalkyl or pheny!;
or

Ri10 and Ryq together form a C,-Cealkylene bridge which is unsubstituted or substituted with
C;-Calkyl; and

Ri12 is C4-Cjalkyl.

A turther preferred subgroup is wherein the nitroxyl-ether is a compound of formula (XXa),

Y is O;

Rzo1 is tertiary C4-Cealkyl,

Rz02 and Rzo3 are methyl, ethyl or together with the carbon atom form a Cs-Cgcycloalkyl ring;
Rao4 is C4-Cygalkoxy, benzyloxy or NR223Ra2q4, Wherein Rz and Raz4 are independently of each
other hydrogen or C-Caalkyl;

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

R20s, Ra06, R207 and Rage are independently of each other methyl or ethyl; or

Raos and Rags and/or Ragy and Raos together with the carbon atom form a Cs-Cecycloalkyl ring;
R20s @and Ryy0 are independently of each other formyl, C,-Cgalkylcarbonyl, benzoyl, Ci-Cgalkyl,
benzyl or phenyl;

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

Raos, Ra0s, R2g7 and Rypg are independently of each other methyl or ethyl; or

Ra0s @and Raos and/or Rag7 and Raeg together with the carbon atom form a Cs-Cecycloalky! ring;
Rz14 is formyl, C,-C,galkylcarbonyl, benzoyl, C,-C,galkyl, benzyl or phenyl and

Ra12 is OH, C4-C,galkoxy, benzyloxy, NRaasRz24, Wherein Ry and Rap4 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.
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Preferred unsaturated polymers are polybutadiene, polyisoprene, styrene-isoprene-block-
copolymers (SI, SIS), styrene-butadiene-block-copolymers (SB, SBS, SEBS), ABS, EPDM,
butyl rubber, chioroprene 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, acrolein, vinyl acetate,
(alkylacrylic acidanhydrides, (alkyl)acrylic acid salts, (alkyl)acrylic esters or (alkyl)acrylamides.

More preferably the ethylenically unsaturated monomer is styrene, a-methyl styrene, p-methyl
styrene or a compound of formula CH;=C(R,)-(C=2)-R, wherein R, is hydrogen or C,-C,alkyl,
Ry is NH,, OCHj, glycidyl, unsubstituted C,-Cygalkoxy or hydroxy-substituted C,-Cgalkoxy,
unsubstituted C,-Cygalkylamino, di(C4-Cgalkyl)amino, hydroxy-substituted C;-C,galkylamino or
hydroxy-substituted di(C;-C1galkyl)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-C,alkoxy, unsubstituted C;-C,alkylamino, di(C-Csalkyt)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
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| ndependently hydrogen or C -Ca alkyl; R if mis 1, is hydrogen,

C -C, eapdﬂwtyr\m@ch i s uninterruptedP&r intet¥0s280@& by one or nore oxygen

at ons, € glycid j& TTONQ). radi cal of an aliphatic
car box ﬁeﬂgéﬁﬁ Bgﬁﬂé%yto 18 cargbﬁ aton@b% Iaicycl oal i phatic carboxylic
aci d ha@ﬁhM@n?DfQﬁ}’f@Be@mﬂl@dhodifﬂﬁtﬂm EPDMh a, 140-26024 ur at ed car boxylic acid

havi ng inlRne phpylRAB r@ers or of agpgr omat {gy-sgeloxylic acid having 7 to 15
carbon atons, whére each carboxylic acid can be substituted in the

al i phati c, cycloallphatlc or aromatic noiety by 1 to 3 -COOZ12 groups, in
whi ch Zln2a bfeférkedcbro@%@ahé(whpe@ur@ iRt Hied step A35s frorayIGbLEItk BbO° Phasyl or

benzyl ; radi cal of a carbam c acid or
phosphoP ef&%ﬁf%‘m EX%% oq a nonovalent silyl radical; R if mis 2, is
C2- C, 2al kyl ene, Ca- C 2al kenyl ene, xyI yl ene, a dival ent radi cal of an

al i phat 5:??{ ,{aﬁgﬁﬁgéﬁdeﬁa&t?&' At Jltbgé’é ;5@ \:ﬁrog{iz&% 286988 mo mof¥ prdferably from

cycl oal i oxy I C’acl avi ng 8- 1 carb ons or
an ali pﬁﬁ’f 10108 el oal i phatic or aromatic di carbanmic acid

If a temperature of 120° to 180° C is applied, the group X is preferably allyl or benzyl.
If a temperature of 180° to 240° C is applied the group X is preferably benzyl or cyclohexyl.
If a temperature of 240° to 300° C is applied the group X is preferably cyclohexyl or alkyl.

Preferably the compound containing a structural element of formula (1) is present in an amount
from 0.1% to 30%, more preterably in an amount from 1% to 20% and most preferably in an
amount from 1% to 10% based on the weight of the polymer.

Preferably the ratio of the reaction product of step A) to the ethylenically unsaturated monomer
or oligomer added in step B) is from 1:10000 to 10:1, more preferably from 1:1000 to 1:1 and
most preferably from 1:500 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.|, 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 1897, chapter 1, pages 1-97.

Preferably, if an extruder is used, a reduced pressure of less than 200 mbar is applied during
extrusion. Volatile byproducts are 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.
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(CH2)m O CO-Q wherein mis 1 or 2 and le C~-4-al kyl or phenyl, or when n
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- CHZCH( O—I)pZHZ O Ifaﬂ O CH2 CHZV\%‘JE%EEI n DI g C, oal kp?}engr, C6- d Saryl ene
or C6-C, 2cycl oal kyl ene, or a group CH2CH( OZ~) CH2- (OCHZCH( Qz, ) CH2) 2- wherein
Z, is hoettegerck Eopdiinkat k8, foralxhinble, fanéy blockKetpoRaekasiqydlystyrefeanpy| ;
polyacrylate (e.g., poly(styrene-co-acrylate) or poly(styrene-co-acrylate-co-styrene). They are
usefull as adhesives or as compatibilizers for polymer blends or as polymer toughening agents.
Poly(methylmethacrylate-co- acrylate) diblock graft copolymers or poly(methylacrylate-co-
acrylate-co-methacrylate) triblock graft copolymers are useful as dispersing agents for coating
systeme, as coating additives (e.g. rheological agents, compatibilizers, 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 block, 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,
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monomer can then be added to form a second block on the growing graft polymer chainin a
second polymetization step. Therefore it is possible to carry out additional graft polymerizations
with the same or different monomer(s) to prepare multi-block graft copolymers.

Furthermore, since this is a radical polymetization, graft blocks can be prepared in essentially
any order.

Consequently further subjects of the present invention are a polymeric radical initiator prepared
according to step A) of the process without an additional free radical source and a polymeric
radical initiator prepared according to step A) of the process with an additional free radical
source.

Another subject of the invention are the grafted polymers obtainable by according to A) and B)
of the process descibed above.

The polymeric radical initiator obtainable by step A) of the above process is schematically
represented in formula (P1)

[- Rsoa-l i Reoq ]
| . l _n (P1), wherein
L]

498

Ruga is hydrogen, substituted or unsubstituted C4-Cgalkyl, C,-Cigalkenyl, C,-Cigalkinyl; Cs-
Caxocycloalkyl or C3-Cyacycloalkyl containing at least one nitrogen or oxygen atom ot Cs-
Ciacycloalkyl containing at least one nitrogen or oxygen atom, which are substituted by NO,,
halogen, amino, hydroxy, cyano, carboxy; C,-C,alkoxy, C4-C,alkylthio, C4-Csalkylamino or di(Cs-
C.alkyl)amino, O(C,-Cygalkyl), O(C.-Cigalkeny), C;-Cyiphenylalkyl, O-phenyl, OC7-Cgphenylalkyl
or halogen or phenyl and naphthyl which are unsubstituted or substituted by C,-Caalkyl, C,-

, Ga
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or subsBict, RsedRivy Rose Paondsore Beob dtyeh Ron Fsar BandriRgs maper&enthsofgea;ﬁbloﬂw

\% gtrJ 2. gérethper Ezaér;ggbamu@b'%@dﬁ%m&e@rc Ctﬁmélk‘ﬁ szct‘}ﬂélkéhyt @;ezeéng.r& .'n g cI -
Q?’V(;Q}Eeétﬂﬁ@" I'\‘Q ég?u&@ﬁqry?%ﬁ%y ﬁ?ﬁewlég ~ wherein

12, \AhePéiY?JO‘t"
R i s hyOgbgeylalk@or Galegedkyl , cyanoet hyl, benzoyl, glycidyl, a nonoval ent

radi cal . qf 0 ﬁl arboxyl ic acid, having 2 to 18 carbon atons; R, is
C -C 2al% Al r&gﬁ ltcﬁé C2- C, eal kanoyl C3- CSal kenoyl or benzoyl; 21

FEfi anumerfmi@ 000, asdl kyl) gl yci dyI a group of the formula

- CH2CH( £ g durfberBfort 8 & dsgosul a - CO-Z, wherein Z is hydrogen, mnethyl or
phenyl . 14. A process according to claim®6) wherein the nitroxyl-ether is a

conmpound of forrmula (X), n, is 1 Ro, is cyano; R 02 and R 03 are each
i ndepenBrefdrayly &s,, Gl o nattng rQlis SRgsR4.f, OHACH;, CR&=CR mﬂsﬁﬂsomvd‘rwém R, R 02

"adi cal HPRERIT Feh 5P o Rl R ERprn: R R AR b G o

at om CSIBL?JthenyI al kyl or phenyl ; or R' o and R', together forma
C2- Csal kyl ene bridge which is unsubsti tuted or substi tuted with C, -C4al kyl ;
and R'2 rocess accordin to cIa|m7 wherein the

e oo ExainRTes o B iapCantRBe s Bava rSenacady ove

Within this selection polyethylene, polypropylene and polybutadiene, SBS and EPDM are
especially preferred.

A further subject of the invention is a polymer of formula (P2) obtainable by step B) of the
above process.
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Definitions and examples of the substituents are as given above,



Yis O RZO is tertiary C4-Ceal kyl; R202 and R203 are nethyl, ethyl [gg 2003
together with the carbon atomforma C5-Cscycloal kyl ring; R204 is

C, - C, eal koxy, benzyloxy or NR223R2z4,-3gherein R223 and R224 are

i ndependently of each other hydrogen or Cl-Ceal kyl; or of formula (XXb),
wherein O is O Rzos, R20s, R20, and R2oe are independently of each other
met hyl or ethyl; or R2os and R2os and/or R20, and R2oe together with the
car bon @diemﬁomqnca) ©b taPs ey@otyaiek ydsulting gromRBe naanthefPadesaibed depentierat | y of
each otm ?EW ég%o al kyl car bonyl, benzoyl, C, Ceal kyl, benzyl or
phenyl ; or ‘of formnu XXc)) wherein Y, is O R2os~ R20s, R20~ and R2oa are
|ndependently of each other nethyl or ethyl; or R2os and R2os and/or R2o,
and R2 t mformaCSCscycIoaIkyI ring, R2" is
for rrqu3$ 'g%ﬁég?i ngph%rﬁ%l"?@'ﬁﬁﬁg‘ﬁ'? C -C eal kyl, benzyl or phenyl and
R2,2 is OH, C -C, eal koxy, benzyl oxy, NR223R224, V\,herel n R223 and R224 are

l ndepermfbtréwy m‘e ;%mherqpéyaé Rted agea rﬁéno@am@el@@tbb}‘r‘om the . gréuer Reessed

di t ed t
O SR Ao S BARB SR el o co

bl ock-, randomand tapered polymers of styrene, terpolynmers with diol ef| ns

and SOPRRNTRLRUN LI Sh 8l SHL08, o Ahdi e f00. 0 36rdts & BIAGRTRAee! 9L 0
sel ect e85$190€f’fyrﬁh§ @rﬁéﬁagr rneih)@nce'tateﬁg EBDM:'WMWS EBBM:Q‘(IDE@@B%!lWene

conj ugat ed di enes, acrol ein, V|nyI acetate, (alkyl)acrylic acidanhydrides,

(alkyl)acrylic acid salts (aI kyl )acrylic esters or (alkyl)acrylam des. 18.
A pr oceBRMRIHARM pr§farences hava begn ajjgadvegiMei-he et hyl enical Iy unsaturat ed
nononer i s styrene, a-nethyl styrene p- met hyl styrene or a corrpound of

Mo ook s R o oot PPHiER P8 wsg of Y BIORERR: sPbiid S tiorp druk®
C, - C, eaKkwshgreiniKssibaledtedisunt), iBat davabk pf tei Or¥ bodd oG urcaBd lakgdlivalnd oris formed
hydr oxyaSiast ﬁhE %é?l%@%mﬁer%ﬁ}ré(&' tﬁé“bgym%mo'ﬂ'r@ﬁ?éyarﬁﬁbb%f'at %ﬁaﬁéjd polymer with

di (C -C eal k amn I'S oxygen o A process acc rd| ng t
claim 13”W@?%ﬁtﬁfﬁeﬁéa‘¥'%@lﬂrﬁﬁ ‘ure in the second step B) is from70 to 280 C.
20. A process according to claim 1 vvherei n the corrpound containing a

t t % t 30%
phcog obflBh G Blecs A sl 31 B LB poly M BodIRNE o Bbn ) BTG abowd o ot
wher ei ndegegbedpiooessf agt hacroieiistor bnrqﬂqaupclymelﬁzatorepanA)the use hfaheiphlyrreni cally
unsat ur a&sﬂemae&mn%?an tg@ tp'(r)&g?;eés KSR eI a8 E@rﬁﬁz@o lizSt ffor eagéae.’lag%g &%sl0: 1.

22. A process accor aim1l, whereint | rst I's perforned
in an eR?V'ﬂG@ﬁOUQ'@@'“%q&BI ymeric radical initiator obtai nabl e according to

step A) of claiml or claim2. 24. A polyner obtainable according to steps

A?A\aa'r&? i&}? %Ao&,ﬁg %'%Bﬁsi'fim Ck\? r’@ekng&&c@t aim2. .Ay,.AE Af;2
. Af S. ASa. Af Af’> AS Ay(F AD@ . AI A AS. Af. Au, . Ay. . ALl AS(, . Ayy. Ayu. A(3e. Ay{, _
v, A 5 polymeric initiator

: AY. Ay 6Nypr‘%8yl@??e ?Mﬁ‘%ggo/gm - '%‘84’3231&‘&&%\‘ to §§6 -Pﬁ?g% is 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. The melt viscosity (MFR) is determined according to
ISO 1133 (Table 1).

The granulated polymer is dissolved, reprecipitated and high temperature NMR spectra are
taken to determine whether polymer bound NO-moieties are present.
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xV7/ and a nitroxyl-ether containing a group (>NO-X) up to a temperature between 150° C and
300° C and mixing it in the melt;
wherein
X is selected from the group consisting of C-Czalkyl, C3-C zalkenyl, C;-Csalkinyl, phenyl,
Phenyl(C,-Cy1)alkyl, phenyl or phenyl(C;-C;)alkyl substituted by C;-Cy,alkyl, C,-C;,alkoxy,
OH, amino, C;-Cy,alkylamino, C,-C;,dialkylamino, NO, or halogen, C,-C;cycloalkyl, or a

R22
group — . Wherein

RZO F‘21

Rao, Ry1, and Ry, are hydrogen or C,-Cjyalkyl, C,-Csalkenyl, phenyl or Cs-Creycloalkyl;

such, that cleavage of the O-X bond occurs and a radical Xe is formed at about the melting
temperature of the polymer; and

in a second step

B) the grafted polymer of step A) is heated in the presence of an ethylenically unsaturated
monomer or oligomer to a temperature at which 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-
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hydrochlorlde 2,2'-azobis(2-amidinopropane), free base or hydrochloride, 2,2’-azobis{2-
methyl-N-[1,1-bis(hydroxymethyl)ethyl]propionamide} or 2,2’-azobis{2-methyl-N-[1,1-bis-
(hydroxymethyl)-2-hydroxyethyljpropionamide;
acetyl cyclohexane sulphonyl 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-
butyl perisobutyrate, t-butyl permaleinate, 1,1-bis(t-butylperoxy)3,5,5-trimethylcyciohexane,
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,
t-butyl perbenzoate, 2,2-bis (t-butylperoxy) butane, 2,2 bis (t-butylperoxy) propane, dicumy!
peroxide, 2,5-dimethylhexane-2,5-di-t-butylperoxide, 3-t-butylperoxy 3-phenylphthalide, di-t-
amyl peroxide, o, o’-bis(t-butylperoxy isopropyl) benzene, 3,5-bis (t-butylperoxy)3,5-dimethyl
1,2-dioxolane, di-t-butyl peroxide, 2,5-dimethylhexyne-2,5-di-t-butylperoxide, 3,3,6,6,9,9-
hexamethyl 1,2,4,5-tetraoxa cyclononane, p-menthane hydroperoxide, pinane
hydroperoxide, diisopropylbenzene mono-o-hydroperoxide, cumene hydroperoxide or t-butyl
hydroperoxide.

5. A process according to claim 1 wherein the polymer is polyethylene, polypropylene,
polystyrene, styrene block-copolymers, polybutadiene or polyisoprene, EPDM (ethylene-
propylene diene monomer) or EPR (ethylene-propylene rubber).

6. A process according to claim 1, wherein the nitroxyl-ether is of formula (X)

R1()3}\
R
M IS
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Cs;-Cyocycloalkyl containing at least one nitrogen or oxygen atom; or
C:-Cygalkyl, C,-C,galkenyl, C,-C45 alkynyl, C;,-Cgphenylalkyl, Cs-Cqocycloalkyl or Ca-
Cizcycloalkyl 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(C,-C,alkyl)amino; or
phenyl, which is unsubstituted or substituted by C,-C,alkyl, C,-C,alkoxy, C-C,alkylthio,
halogen, cyano, hydroxy, carboxy, C;-C,alkylamino or di(Cy-C,alkyl)amino;
or Ryo2 and Ryo3, together with the linking carbon atom, form a Cs-C,; cycloalkyl radical, a (Cy4-
Ci2 cycloalkanon)-y! radical or a Cs-C,.cycloalky! radical containing at least one O atom

and/or a NRgg group; orif ny is 1

I:‘101

102 are a group :
103

Rio4 is hydrogen, C-Cigalkyl, phenyl, an alkali metal cation or a tetraalkylammonium cation;
Rios and Ryeg are hydrogen, C,-Cjsalkyl, C,-Cigalkyl which is substituted by at least one
hydroxy group or, taken together, form a C,-C.alkylene bridge or a C,-C+,-alkylene bridge
interrupted by at least one O or/and NRyog atom;

Rio7 is hydrogen, C,-Csalkyl or phenyl;

Riog is hydrogen, C;-Cigalkyl or C-C1galkyl which is substituted by at least one hydroxy
group;

Rigg is C4-Cyzalkylen or a direct bond;

R110 is C4-C1salkyl bound via a tertiary C-atom to the nitrogen atom, Co-Cy1phenylalkyl, Cs-
Ciacycloalkyl or C3-Cqacycloalkyl containing at least one nitrogen or oxygen atom; or
C,4-Cigalkyl bound via a tertiary C-atom to the nitrogen atom, C4-Cy;phenylalkyl, Cs-
Ciocycloalkyl or C3-Ciocycloalkyl containing at least one nitrogen or oxygen atom, which are
substituted by NO,, halogen, amino, hydroxy, cyano, carboxy, C;-Csalkoxy, C-C,alkylthio,
C,-C,alkylamino or di(C+-C,alkyl)amino; or

phenyl, naphthyl, which are unsubstituted or substituted by C-C,alkyl, C,-Caalkoxy, C4-
C.alkylthio, halogen, cyano, hydroxy, carboxy, C4-Cjalkylamino or di(C,-Caalkyl)amino;
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C4-Cygalkyl, C7 -Cgphenylalkyl, Cs-Cocycloalkyl or C3-Ciocycloalkyl containing at least one
nitrogen or oxygen atom, which are substituted by NO,, halogen, amino, hydroxy, cyano,
carboxy, C,-C,alkoxy, C;-C,alkylthio, Cy-C,alkylamino or di(C4-C,alkyl)amino; or

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

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

R,10 and Ry4y together form a C,-C;.alkylene bridge, a C;-C4, alkylen-on bridge or a C.-
Cizalkylene bridge which is interrupted by at least one O or N atom, which bridges are
unsubstituted or substituted with C,-C,galkyl, hydroxy(C,-C,)alkyl, phenyl, C;-Cgphenylalkyl,
NO,, halogen, amino, hydroxy, cyano, carboxy, C-C,alkoxy, C,-C,alkylthio, C4-C,alkylamino
or di(C¢-C,alkyl)amino,

Ri12 is hydrogen, -(R10s) COOR 04, cyano, -ORyos, ~-SR10s, “NHR 108, “N(R108)2, -NH-C(O)-R0s,
unsubstituted C4-C,galkyl, C,-C,galkenyl, C,-Cygalkynyl, C;-Cophenylalkyl, C5-C4ocycloalkyl or
Cs-Cqocycloalkyl containing at least one nitrogen or oxygen atom; or

C1-Cygalkyl, C,-Cygalkenyl, Co-C4g alkynyl, C;-Cgphenylalkyl, Cs-Cicycioalkyl or C3-Cqocyclo-
alkyl containing at least one nitrogen or oxygen atom, which are substituted by NO,, halogen,
amino, hydroxy, cyano, carboxy, C;-Csalkoxy, C-C,alkylthio, C,-C,alkylamino or di(C5-
C,alkyl)amino; or

phenyl, naphthyl, which are unsubstituted or substituted by C,-C,alkyl, C,-C,alkoxy, C:-
Caalkylthio, halogen, cyano, hydroxy, carboxy, C,-C,alkylamino, di(C+-C,alkyl)amino; or

Ri11 and Ryq2 together with the linking carbon atom form a C;3-C.cycloalkyl radical.

7. A process according to claim 1, wherein the nitroxyl-ether is of formula XXa, XXb or XXc

Reoz (XXa), Roer Roos (XXb),
R ! /_)\ /F\
201~ M Ry Q N Q—R
N" "R ™R 209 Raos,  Raoe 210
! 203 ' '204 -0
O‘X X

ﬁk );izy (XXo),

2oac') R206 212
"X

R211o

wherein
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Ra02 and Rags are independently C4-Cygalkyl, benzyl, Cs-Cyocycloalkyl or phenyl, which are

unsubstituted or substituted by halogen, OH, COOR_; or C(O)-R222 or together with the
carbon atom form a Cs-C.cycloalkyl ring;

if Yyis O,

R204 and Ry, are OH, O(alkali-metal) C4-C,galkoxy, benzyloxy, NR223R224, Wherein Rops and
R2.4 are independently from each other hydrogen, C,-Cgalkyl or phenyl, which are
unsubstituted or substituted by halogen, OH, COORz,; or C(O)-Raz;

if Yy is CHy,

R204 is OH, C4-Cygalkoxy, benzyloxy, O-C(O)-(C4-Cig)alkyl or NR223Rz224;

R.1, are a group C(O)Rz2s, wherein Rzzs is OH, Cy-Cigalkoxy, benzyloxy, NR223R204, Wherein
R223 and Rz are independently from each other hydrogen, C,-Cygalkyl or phenyl, which are
unsubstituted or substituted by halogen, OH, COOR,;, or C(O)-Rzz2;

R20s, R20e, R207 and Razgg are independently of each other C4-Cygalkyl, Cs-Czcycloalykyl or
phenyl; or

R20s and Ry and/or Ragz and Ras together with the carbon atom form a Cs-C,.cycloalkyl ring;
R20s and Ry are independently of each other hydrogen, formyl, C»-C,galkylcarbonyl,
benzoyl, C4-Cgalkyl, Cs-Cqocycloalkyl, Cs-Cacycloalkyl which is interrupted by at least one O
or N atom, benzyl or phenyl which are unsubstituted or substituted by halogen, OH, COORz;,
or

C(O)-Razzz;

Ra11, is formyl, C,-Cygalkylcarbonyl, benzoyl, C;-Cysalkyl, Cs-Ciocycloalkyl, Cs-Cqocycloalkyl
which is interrupted by at least one O or N atom, benzyl or phenyl which are unsubstituted or
substituted by halogen, OH, COOR;21 or C(O)-Raz,.

8. A process according to claim 1, wherein the nitroxyl-ether contains a structural element of
formula (XXX)
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(XXX), wherein

Gy, G, G, G, are independently C;-Cgalkyl or Gy and G, or Gs and G, or Gy and G, and Gy
and G, together form a Cs-C,,cycloalkyl group;
Gs, Gg independently are H, C1-Cgalkyl, phenyl, naphthyl or a group COOC;-C,salkyl.

9. A process according to claim 8, wherein the the structural element of formula (XXX) is any
of formulae Ato S

/ H )
X
G

R, (B)
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wherein

G4, Gz, G3 and G, are independently alkyl of 1 to 4 carbon atoms, or G, and G, together and
Gj3 and G, together, or Gy and G, together or G; and G, together are pentamethylene;

Gs and G 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,f-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an aromatic
carboxylic acid having 7 to 15 carbon atoms, where each carboxylic acid can be substituted
in the aliphatic, cycloaliphatic or aromatic moiety by 1 to 3 -COOZ,, groups, in which Z;,is H,
C,-Cyoalkyl, C3-Cyralkenyl, Cs-Cscycloalkyl, 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,-Cy.alkylene, C,-Cralkenylene, 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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group, whereln Bis Cz 1oalkylen 6 isarylene or Cg- C1zcycloalkylene or, prowded that

R, is not alkanoyl, alkenoy! 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 acyl radical of an aliphatic or aromatic 1,2-

or 1,3-dicarboxylic acid; or

R:is a group

where T, and Ty 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-oxapentamethylene;

when p is 3,

R; is 2,4,6-triazinyl;
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whennis 1,

Ra is C,-Cgalkylene or hydroxyalkylene or C4-Cozacyloxyalkylene; or

whennis 2,

R3 is (-CH2)2C(CHz-)z;

whennis 1,

R, is hydrogen, C;-Ciqalkyl, C3-Csalkenyl, C;-Cqaralkyl, Cs-C,cycloalkyl, C,-Cshydroxyalkyl,
C,-Ce-alkoxyalkyl, Ce-Co-aryl, glycidyl, a group of formula -(CH,),,-COO-Q or of the formula -
(CH2)m-O-CO-Q whereinmis 1 or 2 and Q is C-Cy-alkyl or phenyl; or

when nis 2,

R, is Co-Cialkylene, Cq-Cyo-arylene, a group -CH,CH(OH)CH,-O-D-O-CH,CH(OH)CH.-
wherein D is C,-Cyalkylene, Ce-Cisarylene or Cg-Ciocycloalkylene, or a group -
CH,CH(OZ,)CH,-(OCH.CH(OZ,)CHy,).- wherein Z, is hydrogen, C;-Cygalkyl, allyl, benzyl, C,-
Cizalkanoyl or benzoyl;

Rs is hydrogen, Ci-Cizalkyl, allyl, benzyl, glycidyl or C,-Cgalkoxyalkyl;

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

E is Cy-Cjalkylene, the group -CH,CH(Rg)-O- wherein Rgis hydrogen, methyl or phenyl, the
group -(CH3)s-NH- or a direct bond;

Ry is C4-C1galkyl, Cs-C-ycloalkyl, C;-Ciaralkyl, cyanoethyl, C¢-Cooaryl, 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 C¢-Cioarylene and R is as defined above; or

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

Rsis hydrogen or C,-Cgalkyl;

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 o-olefin copolymer with an alkyl
acrylate or methacrylate;

k is 2 to 100;

and R, is hydrogen, C4-Cy.alkyl or C,-Czalkoxy;

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

ROR

AN

T 8

Ts is Cp-Coralkylene, Cs-C;cycloalkylene, Cy-Cjalkylenedi(Cs-C,cycloalkylene), phenylene or
phenylenedi(C+-Caalkylene);

Ts is
-NH(CH2) 5-N(CHo) p-N[(CH ) o-N-] gH

where a, b and c are independently 2 or 3, and d is O or 1;
eis3or4;
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10. A process according to claim 8, wherein G4, Gz, Gz and G, are methyl and Gs and Gg are
hydrogen.

11. A process according to claim 1, wherein X is selected from the group consisting of
C;-Cisalkyl, benzyl, allyl, cyclopentyl or cyclohexyl.

12. A process according to claim 9, wherein the nitroxyl-ether is of the structural formulae A,
B, O or P, wherein

mis 1,

R is hydrogen, C,-C1galkyl 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,3-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an aromatic
carboxylic acid having 7 to 15 carbon atoms;

pis1;

R, is C4-Cyqalkyl, Cs-Creycloalkyl, C;-Cgaralkyl, C,-Cygalkanoyl, Cs-Csalkenoyl or benzoyl;
R is C4-Cygalkyl, Cs-Cocycloalkyl, 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, methyl! or phenyl.

13. A process according to claim 12, wherein the nitroxyl-ether is of the structural formula A
or B, wherein

R is hydrogen, C-C1galkyl, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an aliphatic
carboxylic acid, having 2 to 18 carbon atoms;

R, is C4-Cyaalkyl, C;-Cgaralkyl, C,-Cysalkanoyl, Cs-Csalkenoyl or benzoyl;
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or Rio2 and Ryos, together with the linking carbon atom, form a Cs-C; cycloalkyl radical;

Ri10 is C4-Cioalkyl bound via a tertiary C-atom to the nitrogen atom, Co-C,iphenylalky! or
phenyl; or

R110 and Ry14 together form a C,-Cgalkylene bridge which is unsubstituted or substituted with
C;-C,alkyl; and

Rii2 is C1-C4alky|.

15. A process according to claim 7, wherein the nitroxyl-ether is a compound of formula
(XXa),

Yis O;

R2o1 is tertiary C4-Cgalkyl;

Rz02 and Raga are methyl, ethyl or together with the carbon atom form a Cs-Cscycloalkyl ring;
Rz04 is C1-Cygalkoxy, benzyloxy or NR323R224, Wherein Raps and Rgys are independently of
each other hydrogen or C-Cgalkyl;

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

Raos, Ra0s, R207 and Ragg are independently of each other methyl or ethyl; or

Rz0s and Rags and/or Ragz and Rage together with the carbon atom form a Cs-Cecycloalkyl ring;
R200 and Rz10 are independently of each other formyl, C,-Cgalkylcarbonyl, benzoyl, C;-
Cealkyl, benzyl or phenyl;

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

R2os, Ra20s, R2g7 and Rage are independently of each other methyl or ethyl; or

R20s and Rags and/or Ragz and Rygs together with the carbon atom form a Cs-Cgcycloalkyl ring;
Ra211 is formyl, C,-Cygalkylcarbonyl, benzoyl, C;-Cigalkyl, benzyl or phenyl and

Rz12 is OH, C4-Cigalkoxy, benzyloxy, NR223Rz224, Wherein Raz; and R4 are independently of
each other hydrogen or C;-C,galkyl.

16. 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.
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17. 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, acrolein, vinyl acetate, (alkyl)acrylic acidanhydrides, (alkyl)acrylic acid salts,
(alkyl)acrylic esters or (alkyl)acrylamides.

18. A process according to claim 17, wherein the ethylenically unsaturated monomer is
styrene, a-methyl styrene, p-methyl styrene or a compound of formula CH,=C(R,)-(C=Z)-Rs,
wherein R, is hydrogen or C;-C,alkyl, R, is NH,, OCH3, glycidyl, unsubstituted C4-Cgalkoxy
or hydroxy-substituted C,-Cigalkoxy, unsubstituted C,-Cgalkylamino, di(C;-Cisalkyl)amino,
hydroxy-substituted C4-C,galkylamino or hydroxy-substituted di(C1-Cigalkyl)amino;

Z is oxygen or sulfur.

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

20. A process according to claim 1, wherein the compound containing a structural element
(>NO-X) is present in an amount of from 0.1% to 30% based on the weight of the polymer.

21. 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 1:10000 to 10:1.

22. A process according to claim 1, wherein the first step A) is performed in an extruder.
23. A polymeric radical initiator obtainable according to step A) of claim 1 or claim 2.

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



