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as allyl cyclohexene, vinyl cycl oqsene, Hg=cuhicMpl-odecene, vinyl
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5- et hyl i denem andprdiatlegeesief frolats 12c Mbra pleferably 6t ie0,r1eat 20dnd b éf 1 Aor Jitewill be understood
5- et hyl i denethat tts -CqHaerahdChigrgoypl biiB)be branched orstréighk chdineds and tﬂaﬁ@ewheremmne
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and nor bor risiyy pentylthexyl, pen enyl, faphiiyy ' or

5- nor bor nerveetByliBenbiy; isp-bity andiprtany H'é‘°’1y t Ta?rell_l e"ts r?]%%(a"eﬁ?ﬁe "3’5' téwde
my tji pl e f uselscledirem theyrouma%‘stf'r'%f’ftaﬁ " go,,gm@u Nl i, cpr e
than one®" Xcd fadhBe $'PP'W'?P'&5°S he ropgmerm.ba mbsepreane
or di ffer enfn CEilg, ' Lpn IfJ,mmg Wfefdin]b 36rd) @nd where-
nor bor nyl , byt aSk“i' El, ndd’ ar&fu&liylzln@ lafd\di-p-hbxyimagnesium,
nor bor nyl f UFP(‘ﬂq tr nu | ;hgnqm, dritde XABUtyD biGrhindis, tripentyl aluminum,
functi ongl i 78 I mu dlg dl TP Eyrah.ﬁ‘ninumh 5, 4iBE) Afdihinuin hyuigideamichethy aluh e
previ ously W@ux‘ aymﬁ,qa&ﬁu&&ahﬂiuﬁuﬁ\;lmdamlmmumgpcﬂvhmm d-
It (shoul d b ’ ,,dg &,ym&ri‘rﬂﬂemydﬁﬂﬂHﬂtd&llanNmLmomwcvl?@Pw zinc

| oc at ed at J' dl Elhﬂlﬂém gyanaehqmbmﬁkyemmmhy |sodhaniiliyls Ke.g;.NaCHz NefesHi): mesthytmag-
monomer, an eduﬁ.. cropyi) .hggnegumdair(.shaylpbatciumtdumtm lbtsw%m%ﬁﬂ)l titanium, with

ni trogengpco m,ggblnyagmﬁmn HERN fBluainiin, 26d ilsptutyl shhinunt hyddsieibeipgimosh prefgrred ﬁl%'“ﬂ?h tﬂﬁ) re
NCM can be  giilifg)ef6bt idingGme Bid mdghasium.somnpoundsds asceptable for RysPRYes af the.ores

formul a: Wheggedn ¢besridd thes maskingheifti shusihueisororeunds fs mots effpctiyip eaglrplling ¥St '?°e33 i9- |
(e. 0., 1-4, ppsordimgiypdagayiodluniijumand [err] is selected fromthe group consisting

of [err], -OH [err], -SH and [err] wherein [err].is as. def JThe
Ni t I 0gen 4 orbapanndsgrerpratasted PYor QIEaapRRANeSium gemeoun Ins¥m AR gropS @h%?%ﬁ?@ﬁn

convent i onalzinpednipounds.and 10 det ai |l ed description of such NCM preparations
I s not needed for a co -Iete unde tandlng of this invention. For exanple,
5- nor bor nene¥askes i :“' d by condensation of al kyl am ne

and cycl égent - d| ee a qtes edin thY/spsleFidatidn and3dims, Blio-
1939 (19 'f i ,.4{{43 Q%nbﬁ% nitRdgehcbohtainiigemerofnecdni we
n masking rPiRY ‘b"l mn.éo Sic il Bch ol praionts ron

i nvention i n‘E?s i oo Kidilig rebRBmer Belfomd rseskss the ac-
| east one or 5’ I r:,lf'g ct ed romthe group consisting of
conpoundss Of ﬁ% 3:8&@& @n halogérla dmasked ndrogen-contalmng monomers useful for purposes of the present

invention include those having the general formula:
' RYX(M-Y)e)n

(4



20 wher®ein Mis a nenber selected fromGoup II1A IB, IIB, IIIA 1VA and
the transition netals and el enents Lerrg]‘gg d r2 are the sane or different,
are each integers of fromO to 4 aFBO5s ected so as to satisfy the

val ence for nmetal M "Halo" is O, Br or I, and Y is at Ieast one ?f Mr]

and [err], wiehdhf isian [nelgerlof feonet 1or o6 @ iatdepofiaieastit preferabiy

gr oup consh&tmngam‘émlkvyehlqagdmmﬂt!kgtosp@slﬁsnﬂpfcﬁ‘:'yleb‘ “V'&'I?Gt F i 65’ ﬁffm_

| oxy, whi chefied/above; Xz maober@QMﬁWNlimuBP%{F "?\'L‘% "%;F T’ f

[err] aryl fined@bovh; Mlslamemberapleciqds Greyp “25"3 ro a
na@arnqm are

| east ome ifat st ofe of B2 RHR* ARLR®0 n
mem bers bysrogen, EdCi hysirpcarbyd a ?J G'B’B'Qa
propyl, istpfof Ialkvlrﬁe‘ﬁﬁt » CrCeglbry, AN ybu > X bk, ha@enyl
tolyl, et hyﬁ'ﬁ?@ﬂ?‘?‘“"" M,phgﬁagpmth PYRAGG186-

, he
phenoxy, ke ipy éﬁw il F}&egb eﬁ?w ' i group behSitinglof ik, M
are el eﬁ’enf’%‘%’ Eg one n% erhséI ect;gg%fer onﬁbt he gnraoup I

nde

consi sti ng “BF“EE '"°Ca Sr, Ba, La, Ti, Zr, H, V, Nb, Ta, Cr, Mo, W M,
Re, Cu, Zn, O Ho, Al, Ga Sn and Pb. Preferred are nenbers sel ected
from the g I sti ng of My, Ca, Ti, Zr, Cu, Zn, Cd, Hg, Al, Ga, Sn and

Pb. Most, prefgrr # e NeRlsYthatd) e x[gmixps]dlmséd abovegareammablv proteeed, 5
ad. Msf® PrE ﬁEreea ﬁgﬁmfﬁpﬁmg%&m intb She@olproetizdtioh mgeerds foun the amintisHlsth f
the above f 05} Oinelr@ik, hn infrasked fanctiamatitywhid tend th reagt aimest imraedig 'vwm?@ er
ofy. from 1 tzqggﬂ,.ng Ipb Lr&atibﬁ geuilystetiepeby leadingderp tesref actiyitys Tht reasking 'f?‘ﬁ‘en pr

di - - hexyl rER&HIe:P deabiivationiofthé vgactivily of thefumtionalizel motwime rm%qem\qms

aNuti numg hyelicirshi and stérle Altydughhatwishing e betboind dyany park] Jyitisbelieved tht eactvaton
trioctyl al umyralsmnvdheehdtyrhpommmlmmﬁm ightygeactiye |9{PURA s"&'l‘ ’E?rﬂ“‘r‘ﬂﬁﬁP rhds
di hexyl al uni maordaycmetallic maskigrage avedmrm?h*r opg-of mhe;oﬁ cyI
al um num tdontelioidgrogriomer tefimthemn w@eawwﬁm"amm"ﬁh um num

hydri de, i Steﬁreﬁeythtl\alhumohm#ﬂﬁ%f‘ﬂ"ﬁe et hyl al um num di hydr| de di decyl
magnesi wn di propyl zinc, propyl zinc hydride, diethoxy alum num hydride,
trimet hoxy Bataweydum sodium al kyls (e.g. [err]), methyl mag- nesium
hydride, di(isopropyl) magnesium di (n- hexyl ) calcium di methyl

[bi s(cycl opent adi enyl ) ! titaniu ith 40 trii sobutM%ufux
tng et hyl al um tyl m num hydri de bel nost. pre e{red.

Al t ough"’t he mac&t@Nﬂg ef fect usin(iBW)3dland magnesi m%ﬁgﬂﬁamhgiﬁuez
acceptabl e for purposes of the present invention, it has been observed that
maski ng w tp ﬁl ug num conpounds is nore effective in controlling catalyst

poi soni ng. ngly, organoal um num 45 conpounds are preferred over
or ganomagnesi um conpounds which in turn are nore preferable than organo-

zi nc COWOU”%@MW&Q onay ¥y oup- Cont ai ni ng Myg@nNEundliconalitkhe term
magked, nitrQggQrgont al Nl Ng nononer as used in.th tion and
cl 2‘.%;, s in- ettgﬁded to refer t¥% zf"hé‘q*‘gwctlon productc%1 %r'ﬁg‘g"{)j’ﬁ? Z
reaction of the nitrogen-containing nononer and a nasking agent conpri sing
at | eastqone mitallic organic conpound (which preferably conprises a

non- hal o- genated netallic organi c conpound). The masked,

-ni trogen- coratbway g nononer so formed is used as the ac- tual conononer in
t he pol ynerization process. 55 The preferred non-hal ogenat ed nasked

ni trogen-cont ai ni ng nbnoners use for purposes of 5@@ %Eesgnt i Eéggt I on

i ncl ude thosdCKaFRAGLiARALE g Fula: [err] 5

wherein n' is ganinteger of fromHlALOiIBY) N is an integer of a®ll daBw 4,
preferably 1-4, and nore preferably from1l to 2; [er.r.d;Hén menber sel ected
fromthe group consisting of ethylenically unsaturated hydr bﬁl B ?gll cal s

as defined above; X is a nenber selected fromthe group consi
am no, cﬁ%no and imno noieties as de- fined above; Mis a nenber selected
from G oup | |ifrein Barid f-Bity, iBl™s isd-dlfy, andaliet eaeshit i on net al el errents and Y 5
is at |east ONQ,Nbaction ty pgﬂhwgpds {ufidambntaliyitrerreriacerhent of n aptive hydragan ggmon-

selected fro diakyPalniRnub&itieRgTHa readtjor laagenmparfiediby Joss af @ fgle 4 alkane, whifyfn this
[err] hydg OcﬁiﬁﬁﬁxﬁueMbmctmmeMts ithe adgitign Beaﬂ‘?ﬂ"a*tsl%q“? ‘?'\ o
ing [err] al ¢y lacrods@ polarizdt Yibterodtam-cdrban|daubleybond:ithat is éhﬂc'é!r amasked
preferably afigralif IHidhsasea tbefinalNEM funationaiity isder o F‘Bﬁﬁs J

met hyl , et hytunct@halitylofiminopanaigey ¢ cydnaJibe egstion ofR|P)sand 'P‘ "r §’F ent %L’d
hexyl, phenyl, tolyl, ethylphenyl, naphthyl, nethoxy, et hoxy, pr opoxy,
hexoxy, pentoxy, phenoxy, nethylphenoxy, iso-



10: butoxy, and tertiary butoxy: i

, y. Preferably, Mis a netal el
;Lgn}éggtggguPuﬁgPS|st:n? offalﬁmnum‘b8 ?ﬂgsiun1and zi nc. Nggﬁpagsglggtig

ionality of the FR®F t is, the X
above) are preferably protected, i.e OO s o e
. €. nasked prior to introd
Irfg? Ce) ;YS gls y Ir%mﬁ (farhﬁc) nagJOt ﬁﬁ [#Bro, dnfid, rid cyama Bunctiond! mﬁmmmhemmﬂ'\qﬁ—hg‘ﬂ'%g‘ﬂ£ %°2 S >
la: erw se, an unmasked functionality woul

al most i mediately with the Ziegl er - NA¥{M-Y)a4 y ner|zat¥on ga?afznd L react

| eadi NG t OwRerdlORS XM, Yare Bind/m 4ry es Areviousinds(inerie n and

deact i vat i g8 pferdbly@seddretbe inethed,of the preprit inyeq %ﬁg a’ 5% Eﬁ s

deacti vat i emi mast ﬁrﬁemh!y/la@ moaarmeog‘@bwtm h’é’F'@?,st"F n| ﬂg“f bs 'ﬁy o n

Wi shi ng t ospoediigfeste inory Mte@ﬁ%f}ngfq? %rgbfi@

deact i vat i empleashenithe UCMM'B? ar ratio °f 2

groups, suoklesef maskingjage P%rﬂe'ngfs" gg% ﬁéﬁ Hésld‘daaéént ve

bel i eved t andNGM gre prgferahl confa g‘%“ id " '° ﬁgﬂwﬁmﬁgl 0
per g

mononer t of &drpRdiees e
| ncl ude t hgoqemeguﬂw}eﬂég %I %‘% r& ,ﬁg‘ Q&ﬂgni P%ﬁv-leﬁb‘%‘m\e NeMreneng 2o the
Pat hway 1 e g DSirded! A laléMs RIMFP DS Yrouis) in the
cyano X" group(s) in th8 N For example, if a given NCM\duKiEhlhs two sec-
eculd, € mblb of such a NCM contains 2 reactive

Funct i ogﬁal | °"“§F' " ) ol
orr mary amino group) per
[I\/NCI\/} FE N C'[] In en qlﬁlvi ihii&rly! 1P&1gienNEM conthifié b primary amino groups per molecule, 1 mole of
reactive nitrogen equivalents. - [err] 40 H Pat hway 3 45

NGM Funct i She

king 16 which can be performed in a batchwise, continuous or sRRjccoptinuous manner,
'[:gr'ft ! gna' I aéera &irdeli Dt by adding the NCM to the selected mefakalkyfjmasking agent, pga:rablv in the pres-
o ] 5G V"rb‘ﬁéeedf Bn indtkolvbrit of tiltidit. Jt has bbérEabservesi that the Hesirgd MNGhgre mwg)lm d

e react i QfbidaWhbiftht waetselories of additianievsed thay ist when ﬂ@ @lrvb'msk'a

hydr ogen ofjnh i sMedidafNON; taittn suchlairevprsh yrder ofieddiion ° in e
reacti on i smaskifgrieRuioniTai sldgellikesmaterial igbelieyedtodp a&*ﬂ%ﬂﬁ B’ep‘!me “b N
case is i sodich afimore thlaeonectid (a.ao plkane) gegyed\fFR(pa \Qg :P o
el ement 25 of maske, d\ietdmdaybn!hntjﬂews[f’@?'? C'\&‘?," E%‘“ 9% as _he
doubl e bonding sgesttand NCM shpuld beeqqtactad un a - 5 dpdkoRding0
tionality. MNCMuithoutsybstantial degeadationsf th AI’H?F i"' tdﬂ'aﬁhe NOM" Is -

and pur pos etgnqeﬂ@irg&misldqrea@tlonsgt po en "{g I}e§ct Pﬁutax%géa sucidsMCMS
cyanp. The alkoigtien, rarrgige |c &id of MRCMCob in @ontdeting
K’ L EE l 5[ Bi %h Sheehsild beébhiaetbe d
hé

EP ® 5the sehp?d
group cont a{atﬁ,tq\'a) pe %s Wﬁe tﬁﬁ\ﬂquaﬁi tive/yieNd3, that Cih yieldsa |
CM g@% aﬂl asg' SMout 97| ahd nlot pedferaticat Bast about

[err], X ﬁ% NgM g%o ftis Qﬁﬁﬁ‘eg ra%ir@of Ién@@éicthﬁ &i0uld be Pérformed in a reaction

or ganonet al ?’f‘: b Rsstha 604 (9.9l eexdhdniabiub®0°Grgererslly of
Lhe P esgnt o ey v el S ook il
to + °@ {3k EJ n fothd tﬂat &fnp&bmus inbxchss df aiouts@b Gaesultsfin wbamnt-elaiﬁge#a

i ntiegr al va{ NCM evaiih Yhe prESBe of SiR@RAKiINCagbAL They présswe empleyed kingrRa
mask? ng agegg4 o{r&'ﬁy ahd@dry @8nveriléht presbure @art tiecompiaged; eigy, frawn@05 to 20, omgne@wﬁb

when the N
eﬁf viill be doftecteveerkiiernpskingreectiondongige offfast ¢.904
a nol ar pat walﬁyffm& eaouai maski ng agent per nole of s:gh di - fannghlagwmrn
group substi t UtHR chabidiylreatiiarshdubiibe mmmdm@kswgaﬁame"wf *}" "d '- to
preferably eo&amsuaatermmahctawmmzasmﬁiq'@N%ﬁ'm"tha mggre
|I

preferably fféramg, the Grasking Paaction shbxrisetan h%'ﬂ%\‘m‘

0.95 to 1 05320 pmrh B0, pbretpreterablysid 0- ppm .
o ost p%embly the mas?q B; mxture (and henoe the mat:na|s

weight of the total reaction mixture.
charged thereto) will contain <5 ppm 0,, and <5 ppm H,0 (by wemht of the total reaction mixture). Preferably,
e.g., <10 ppm by weight reactive halide (ex-

reactive halides will also be substantially absent in the reactor,
pressed as the halide, e.g., Cl), based on the weight of the total reaction mixture. As used herein, the term

“reactive halide" is intended to refer to free halogen (e.g., Clp), metal halides (e.g., dialkyl aluminum chloride,

56  boron trichloride, tin tetrachloride and the like) or halogen-containing compounds {e.g., t-butyl chloride and
the like) that will form metal halide under conditions of the masking rea: action. Preferably the MNCM formed

by the masking process of this invention are substantially free of halide, and contain less than about 0.01 wit%,

more preferably less than about 10 ppm by weight, of total halide.

In the event the selected NCM was prepared by a process wherein H,0 is formed as a by-product (e.g.,
55 asin theformation of 5-norbornene-2-carboxy (N-n-butyl) imine, as described above), or is otherwise present,
the NCM should be treated to remove H,0 to a level of <20 ppm, preferably <10 ppm, more preferably <5 ppm
H,O (based on the weight of the NCM). Such water removal can be accomplished by a variety of methods,

such as by cooling the NCM to a temperature sufficient (e.g., <0°C) to freeze the water out of the liquid NCM.
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trogen *equi val ent of the NCM A5 used herein, the "reactive nitrogen
equi valents of the NCMrefers to the nol es of the NCM nmul tiplied by the sum
of (a) the number of N-bonded H at BMR51894881 no " X' group(s) In the NCM and

(b) the nunber of cyano "X' group(s) in the NCM For exanple, if a Ei_ven

NCM cont al 1 Roufdiegiitieycomittad wvith aroamment pbmolesuler sjove (@fr )
per ol eCufr%ﬁ:g&g;tﬁrgﬂ(ﬁ:ﬁeﬁgﬁﬁﬂibnﬁesﬂ%mmﬂEdQSIfP@!‘@PN afer. Whiljpa precise "‘m

d
equi val ent §.moblsidve vl Vafy dépbnding@h tewatbiGhsamtinn espacity.thgoanaunt o welerip pe 5
per mol ec Ubtﬁ";r faf:tofﬁpbéhelﬁlfy asoriatt tmeNEivbre bmingtp f ounat ﬁe@meret"tfé“r?. r P'°m

O level to
equi val gnt §to 500\GmsTEENGMYEr graa ot 3 Angstroprmataquiarieva i N
cont i nuous <mppﬂmmumuuldmou@inm#épwm W, T’@f y 'Q
t he NCM t Oby theaditioraftwatér splublg fnorgp a‘*’n‘ﬁ%"k % tg, N wn,aes-

20 ence of thadowienghase contaigingithe gaits A n chg rve that th
desired M\GM thencbemespveres byapventionatiiawssy "ﬁ‘ﬁ’l dﬁ?ﬁiﬁaﬂ Est]&\a%ﬁy‘il‘ #8), «asﬂﬁﬂe of
additiomis ueemasiqnasaactlogmam"‘t“ﬂ yeqr g agent is Introduced

e e o o iorts e
material 99 '°M"’:,$m@g¢a D mitic 15 Imeaf’ Q%&gﬁgﬂ%ﬁitg%mmbgﬁﬁﬂﬁmm
l'i ber- ati df¥ Q¢ A

od-Ehath; safrdtsgdrodabbnsy snd C5 toysaturatedsaliayelic asn

each mef&l %A %s? VdocEGrs FEXamplesaf duch solventsarphexane; ukne,
excess of t R’%@i‘lﬁ&% E;chioﬁeﬂtdﬂe, niettylcyelapentarecmetivh cygighpxaneifgs
mgsk- ing d4EAT be,ﬁg olVlorsa Syilng, dARrofoRif hioiobshzeneriietrachlomethvléneydichigragthprsy and i e

eff €ctive t Qo rhe correspondi ng MNCM wi t hout subst anti al degradat | on of
t Res NCM,, As™ U S FeRitiBns of thE NG Eid riedkiay sge Initkerseleéted rpactioqapiveng ondjiu

i ncl ude *Si dgg bRl tysiElpbe delaced G Hdciitats eaveyof bandiing Atthe reeﬂwntsm@d f?a%ftet' i“F°e§
m xture, SUgBiingthe fainisyel, aridicantrpl, the beat of regetionTypigaiy

decr ease th@amahdnztomwwmnmmaswteemﬂr%&etfpﬁgmé@“t% Fg%

maski ng agemiturePr ef er abl y, the sel ected NCM and sk| egg
contacteg at milkgamllmqnb@emﬁﬁrﬂefemaveﬁ“wr%aﬁw B‘Pﬂge‘f g‘?ﬁ"t“ ﬁ%gklﬂ%\/l n

m, mlgtY.
| 3335? t Iggl%i yﬂ?rgﬁp?@mm%wq i agm}g actg)fl nhmﬁ)&thghNbbled%ﬁgyfggcntggzt
about 99% mwa@nmm@rqm@ast"& the VIYB &b for poly-

act i on shtsedbly frigm -7956 PAHERN o Pl e e
react anty AL Frapelyreer e REene Egeﬁgmgfzg%e g. uﬁl ceﬂs‘?s than about [eorrer],

ce-

general |y 3get1:|bb°e§>w ab [ G 7 vl -MYY grdupéTper Rinttiondlity, dditive]value
e.g. fromf[err ﬁ,} ,,;P‘n ?‘ o dm? &e&mﬁﬁasi(ﬁ@ﬁeﬁtemblbyeu Fofesamgle, cyiato flages
been found €4 i S .y‘ Syan®broupihéh M[id frijalent siualéns o menovalent metal
substant jal t‘l ﬂ%ﬁ&r@mwmmesmmwmmm maski ng

agents Fre© ? sure errp oyed in the maEs@wo.); eactor is not critical, and

onvem e I'2 nGAdin B8 afBamhétyedove. €. 9., from 0. 05 to 20, 000 kPa.
aI ly, “ﬁgm@ﬁu ’ bﬂﬁsalh%ﬂﬁndahbé illistratedsin the dollowing regctien RIUSHORY; | ng

reactlon for atine of fromO0.001 to 10 hours, pre- 40 ferably fromO0.2 to

3 hours. Jhmmggraaim.mmmul d be conducted in the substanti al
absence of ecul ar oxygen and water, to avoid the deleterious effects

which [err] and H20 haye L{pon?&hg yTet al al Kyl g1 82 YHCM 3+as f or med.
n
]

Pre- ferably, the nasRi 3mi xture (and the N maski ng agent and
sol vent charged thereto) will Jgontain <20 ppm[err], nore preferably <10
‘ppm H20, «and preferably <20 ppm [err], nore preferably <10 ppm[err], by 45
wei ght of the total reaction mxture. Mst preferably, the masking reaction
m xture (and hence the materials charged thereto) wll| contain <5 ppm 02,
and <5 ppm [err] (by wekGiir! 0f AlE(R2b} at—reaTt th[kﬁ(ﬁ?hﬂe)*' ¥y eferably,
reactive halides will also be shbstantially absent in the reactor, e.g.,
<10 ppm & wei ght reactive hal i 8 (ex- pressed as the hallde e.g., d),
based on the weight of the total reaction m Xty ﬁ}l bgrein, the term
"reactive halide" is |RtwapedAl R ef er—To TTe8 h ‘§§ (e g [err]), netal
hal i des (e.g., dialkyl alum numchloride, 50 boron trichl ori de, tin
tetrachl oride and the |ike) or hal ogen-containi nd , t-butyl
chl ori de Jgnd the |ike) gimap wiAlIE(REY2N Trerai"'ha]i*ﬂﬁé dgg’e# c%nd‘%’t i ons of the
maski ng reaction. Preferably the MNCM fornmed bythe nmasking process of this
i nvention are substantially free of halide, and contain | ess than about
0.01 wt% nore preferably | ess than aboutgl0 ppm by weight, of total
halide. In the event the sel ected NCM was prepared by a process wherein
[err] is forned as a by-product (e.g., 55 as in the formation of
5- nor bor nene- 2-carboxy (N-n-butyl) imne, as described above), or is
ot herwi se present, the NCM should be treated to renmove H20 to a | evel of
<20 ppm preferably <10 ‘ppm nore preferably <5 ppm H20 (based on the

Y b1 . - Y



EP 0 518 949 Bl Alternatively, the NCMIliquid can be contacted with an
anmount of nol ecular sieve (e.g. 3 Angstrom nol sieve) and fora tinme and
undercondi tions sufficient to remFRIBISIURL| red anountof water. Wile the
preci se anount of nol. sieve will vary depending on its water absorption
capacity, the amount of water to be renoved and other_ factors, generally a
contact tinme of from1 min. to 1 hour at tenperatureg of [err] to [err],
enpl oying from5 1 to 500 gns. of NCM per %rlané SHAngstrom nmol ecul ar
sieve will be suffici erNER! dedldrB2 t e [err] VB8R To"%20 ppm fora NoM

| it qui d gontaining about 10 wt% [err]. The NCM f egd c\éirz al so be treated for
wat er renoval by the addition of water soluble inorganic salts (such as
NaCl, [err], and the like) to formtwo |iquid phases: the_| ower phase

cont ai ni ng the sal tiﬁﬁﬁﬂl \A@tg;{(,Rzgpd—t—he—brppa#NplsaSBz)@om BfTH ng the
dehydrated NCM which can then be recovered bﬂ conventional liquid-liquid
phase s®paration techniques. 10 The masking r&®iction may be conveniently
carried out under an inert gas (such as N2, Ar, He), to exclude the
presence of air in the masking reaction zone. Any sglvery useful for the
pol ymeri zation of the NYEHandzah@2ZPCMtas™di &?s@'é‘g beR'6H) can be em

pl oyed i n the masking reaction. For exanple, suliable solvents include

hydr ocaf®on sol vents such as aliphat- ics, cycl®aliphatics, and aromatic
hydr ocar bon sol vents, or hal ogenated versions of such solvents. Preferred

13 are [e”dasﬂﬁg%eg#gﬁsﬁ.té%ﬁmmshai n or branched-chain, saturated
hydrocar bons; err|] saturated alicyclic or aromatic

h ocarpons, or [err] to [err] hal ogenated hydrocarbons. Exanples of such
sol vents are hexane, bu§$ . &g_ghape, hept age, peyehranis@ng, cycl ohexane,
cycl ohept ane, net hyl %ﬁent e, tethyl cycl ohgxane, iso- octane, _
benzene, toluene, xylene, chloroform chlorobenzghe, tetrachl oroethyl ene,
di chl oroet hane and tri- chl oroethane. 20 The concentrations of the NCM and
maski ng zagent in the selected reaction solvent or diluent, are not crit-

ical and will typically be seleced to facilitate eas %?Rﬁandling of the
reactants and reaction mxtu the coqgling. of to renove, and
control, the heat of P&t f*o?\.glégigi)gally, therwNE:ﬁ w\| be, enployed In a
cqncen- tration of from2to 70w % and the masking ag®ht®Pa an amount of from
1 t0o40 W% based on the total reaction m xture. 25 It wll generally not
be necessary to renove any unreacted nmasking agentfror%fgg)l\lﬁ:lw maski ng
reacti on zone, nor to renove any by-product Y-H fromxhi réaction zone.
The product m xture phoducedsjiuigee maskire rrbetH N, contai ning the MNCM
desirably shoul d be %I%%H tgalzir}glézﬂa!t a tenperature Z(g?\ef zﬁh nlerr],
(e.g., less than about 50C), preferably |ess than abouft f% P-?, pre- ferably
frqm[err] to [err], and nore preferably from-20C to [err], until the MNCM
is contacted for poly- 30 nmerization with the pol ynmer chain nononmer in the
pol yneri zation reaction zone, as will be_descLibed AR _gone detail below As
i ndi cat egy above, the NMNGRGED r'rean\ﬁf*%)la.have one g{r% dv%q [iﬁ/thY groups per
~functionality, and the value of n° will depend on gzhe functionality to be
masked and t he maski ng agent enpl oyed. For exanple, cyano func- tionalities
will require two -MY groups per cyano group when Mis a_trjvalent,

di val ent or nonoval ent netal 35 or element as described, 4B®ve. Pref erably,

t he MNCMs«gonpri ses a corgl ex olei{gﬁﬁfaormﬂ_a'_.Lerﬁl]_cWei nflerr], X MY,

n' and n are as defi ned FabNe" sking reactions”of\this invention can
be illustrated in the follow ng reaction equations: 40 M&BRI ng Reactions
for Amine Groups [err] 8 EP0518949B1 H

RIC=N + 2LiR? —— RIC (Rz’z‘N

Li



15 s [err] Maski'ng Reactions for Cyano G oups 20 55 9 EP

0 518 949 Bl Masking Reactions for Imno Goups R2 [err] 30 Ther ef or e,
when NCVs of the fornula: [err] Wrﬁ'r‘b?‘ﬂ’f’e?'r] and n are as defined above,
and [err] is a functional group having an acidic hydrogen (e.g., -NHR,
wher ei n R ydsindieatitht BARInBIBAXEY . are masked by masking agents of the
forml a: [m‘r‘?‘?ﬁ—m "hydrocarb." group can be the sane or
different and conprises [err] hydrocarbyl (as i ned above for R2 to

[err]), M is divalent, trivalent or tetravalenL1 M (wherein Mis as defined
earlierg, r' Is an integer of fromO to (v-l),1 nd r" 'I?‘a I nteger of from
1to v, wherein r' +gpiday-1,+ WERE) =735 R ngnBE b PRdm 2 to 4 and is
the val ence of M in shid masking agent, the MNEM obt ai ned conpri ses
menbers sel ected fromghe group consisting of nBlomers of the fornula: 40
(1) [err] 45 when [err] is hydrocarbyl, and (ii) 50

[err] wlaerein [err], M, and v are as definedlabove, and wherein Y
conprises at |east omdceRE[+rals @it FerTT wReTEHH (MR dze the same or
different and are Hor|[err] hydrocarbyl,” with “Ee provi so that at | east
one of R2, [err] and [Rrr] is hydrocarbyl. Furt®ér, when the NCM conprises
a nmononer of the formula: 55

[err] wierein [err] and n are as defined above, and the masking agent

conprises netal conpoundsofthefornula: [err el ; di val ent or
trival ent M (wherein MG &é?‘izl?'r?;d above), "h d?cggér%%).éqizs as defined
aﬁ‘o’de, r' 10 EPO518949B1 is an integer fromp/to (v'-1), r" is an

i Rteger ,pf froml to v'R*and the sumof r' + r" =v', whereinv' is 2 or 3

and is the valence of M in the nasking agent, the M\CM obtai ned conpri se
nononers of the general fornmulae: (iii) 5 [err] 1Q‘Zand

) 2
% RIC=N-H + Zn(R?), — RI!C-N(Zn-R%)
R' R!
b Therefore, when NCMs of the formula:
N R{(X*)q

wherein R! and n are as defined above, and Xa is a functional group having an acidic hydrogen (e.g., -NHR',
wherein R’ is as defined above), are masked by masking agin)ts of the formula:
{H)-M'(hydrocarb.)y
' i ises C;-Cye hydrocarbyl (as defined
h "hydrocarb.” group can be the same or different and ?omp.nses +-C1 |
* :::vr:"flo:algz tohliﬁ) M'is digvalent trivalent or tetravalent M (wherein M is as defined eaarller).b r li fafn r;:‘tezg:;
' \ ' i =y, wherein "v * is a number
' 0 to'(v-1), and " is an integer of from 1 to v, wherein I’ + r" v, :
~ :f;:i"l‘s the flale)nce of M’ in said masking agent, the MNCM obtained comprises members selected from the
group consisting of monomers of the formula:

4 ®

Rl‘-N-M' (Y e ) v-1

45 ’ R!

when R! is hydrocarbyl, and

(i) .
® wherein R1, M’, and v are as defined abwe,lz;:l%geg::): comprises atleast on.e of R, R3and R4, whefreRi:
R2-R# are t,he same or different and are H or C4-Cqe hydrocarbyl, with the proviso that at least one of R%,
R3 a:?ﬁ;:’. ':vy:mr:ybll.CM comprises a mon;:\(':;; ;1; :he formyla: .
wherein R? and n are as defined above, atz: )t;:"r(r:‘a;kr:\ga aﬂg:):t comprises metal compounds of the formula:
wherein M” is divalent or trivalent M (wherein M is as defined above), "hydrocarb.” is as defined above, I’

10



A}

(iv) ) ‘ [err] wherein Rl, M and v' are as
defi ned above, [err] is [err] hydrocarbyl. and Y' is [err] or [err],
wherein R2- 15 R4 are the samaEBto%H‘Pgl’ent and are H or [err]
~hydrocarbyl, with the proviso that at | east one of R2-R4 is hydrocarbyl.
~General |y, NM@anditegeofromud ® (1), i")is avintegebef fromd do vilashthe 'sum of r'zat B v'awherdNOY2of
formula (iv) &rasdisithevalanag ofidmthe masking ggent theMNCM:ohtained comprise manamees gfthr/general
nmononer conpr iferewlags cyano- nononer of the formula [err], and when these NCMe
are masked wi t nmetal conpounds of the fornmula: 20

[err] whérein M' is tetravalent M "hydrocarb." is as defined above, and
r' Is an integer of fromO to 3, rrR'G=sMan(¥mtgggroffrom1 to 4, wherein the
sumof r and r" Is 4, the MNCM can donprise nononers of the fornulae: (v)

26 [err] 30 40 or (vii) [err] weerein J[err], and M" are as defined
above, and Y'' Is [err] hydrocarbyl, MNCMs of fornmula (v) are obtained by
use of m"o'(hy gcarbyl)[err], i.e. when r' is zero. Wenr' is 1, the MCM
is of fornula i). Wen 45 r is 2 or 3, the MNCMis of formula (vii).

To further il I(ust rate the above, 5- n@@gmwmglicar boxy(N-n-butyl) imne
can be react edynéfelnR1 WPandP lafd a8 bierfbd bVl Tats CAL,LdRbAIY, ByWiisFe, Rebr RY dficiipRAO 0N
sol vent @s shqwrdifé e oftifferent and are H or C;-Cyg hydrocarbyl, with the proviso that at least one of R%-R*
nBu [err] is hydrocarbyl. Generally, MNCM of formula (i) are obtained when r* is zero and MNCM of formula (iv)

i Bu EP 0 5ldle SbidneBivhehdtls fromer tish zéo., Al occurs across the pol arized doubl e
bond ;of the i mM nwheethdiNCH hdneméricempriaesa cyam-monogenof thedermala W (GgN)n@ndwiean these
i.e., MCM enthGMs ard\ndsked withsnetabcompenndstof Ni@fesmules. g. , 5- nor bor nene-2-nitrile,
cambe mmsked with two ol es of mas ki(hieM"¢hydmearb.)e. g. , [err], to generate a
masked ami ne rwhetsinM” istetravalentiMa thydrogartetisegietifed Rbave pd r' I8 an igteger of fram gy BER 5
each ni t r ogen, intager offram f tordiwhereinghe sum ofx’ and & 8 4, theINGNM-3eR sRInPE$e ARQIRersef thefRsmulae:
functionality ®Merein. The maski.ng of a nitrile-substituted NCM can be
illustrated as follows: 10 _

Al (R 2#err] 15 It should be noted that the rmutual conpatability of

di fferent nasked nononers, i.e., NrM'Si'g' fYdam t he reaction of

different NCM wi th masking agents aljow the formation and | ncorporation of
different MNCMinto the sane pol yner¥* A representative, non-exclusive,
exanpl e ypuld be to mask a mxture of 5-norbornene- 20 2-amine and

5- nor bor nene- 2gfar boxylic acid and/ or 5-norbornene-2-nethanol wth
triisobutyl alumnum 1In- corporation of this mxture in the polynerization
reactorwoul d | ead to ami ne and carboxylic acid and/or al cohol residues on
the sanme polymer and is a suitable prog¥ddré¥tbh)d ncorporation of multiple
functiong ity into the am nO-SLRJS.bh%.Li@d polyners. As conpared to the NCM
havi ng-aci di ¢ hydrogens such as thoSe Qearing free acid, amne, or al cohol
25 \groups, the NCGM formed by these reMetiéns*Was all potentially reactive
functional sites either renoved or conpl exed. Thus, the nitrogen atomin
the imne NCM which mght otherwise interfere wwth catal yst perfor- mance
by their 4 onenf!ai r donation, are effectively deactivated by chelation to

the netal atonm¥The resultant MNCMis 1\({/1= stable In hydrocarbon sol ution
(e.g., in hexa&l’? réin R{’W arlr(J h?"‘eatrle acsaéelfiXedd:gove, anﬁ s ,-'&?,'ﬂy&%‘éa'm‘ér, Mheﬂls of formula (v) are
obtained by use of m”(hydrocarbyl),, i.e. when r’ is zero. When r’ Is 1, the MNCM is of formula (vi). When

45 r is 2 or 3, the MNCM is of formula (vii).

To further illustrate the above, 5-norbornene-2-carboxy(N-n-butyl) imine can be reacted with one mole
of diisobutyl aluminium hydride In hydrocarbon solvent as shown below:

" : nBu
C/ + H Al (iBu) CH N/ B
w, T Cha= iBu
\ (U™
- nBu Al
55
. . \iBu

"



war ds di ssociation of the nmetal’, in this particul ar case alum num fromthe
NCM r esi due. Neverthel ess, the 30 masked am ne group (and nasked aci d,

al cohol, etc. functional group, i fEROEIBORB1 i s very conveniently regen-
erated, as will be described in nore detail below Preferably, the masking
agent i's nonalilon SANALGRELrSdcREEthb boldiae doatisbontbafaneimite loading thethik egsked nitrogen-

ni trogen-c Briofhdr, &) /MNOM éntityeact | n tHe presence of organoal u num

hal i des by&gfa‘ﬁ%gibbﬂ&hd RCM) b.g, Hreorbooneber2nitriie cefche-mapked WB'E)'(‘I‘B "‘°|°éafdﬁ' °f':r

ol i goner i Ce.g. NyEY,AAAG Gardrate eiodskinl apineanonemes centajiling dwe aiprps as% ?9(

i nCor pog at adeR nitrogen, alifiough this isnot a/preferredmethad ofmﬂslflwgéhﬁwfﬂ?@“al“m f‘%""Pe %{"u on may

al so i nvol wigile-sabstituted NSMxat beoiflustrated gadelBW¥ nene system | ead- ing to unreactive
MNCMs whi ch are unacceptable for incorporation Into the polyner.

Preferably, the masking is acconplished by reacting nitrogen-containing
nmononmerwi t h hydr ocar byl al um num conpounds wherein the hydrac@a)lyl noiety

I s a buleky group, Aihat is, wherein the hydrocarbyl gr oup |s| substituted
(e.g., alkyl-suly§ ) HCeN) + peef{isphhyni i—the=l cgubag position,

e.g., a brancheg f to [err] alkyl group suc sopropy! , |sobutyl 40
or t-butyl. In anQtmef enbodi nent of the proces hi s i ({)on, the
MNCM prepared froman al kyl -substituted maski ng ageént is reactecf vmth a

| ower af’kanol (e.g., a [err] alcohol) and preferably a [err] al kh?nol Hgmg.,
i so- propyl, ial cohoaRBimty of diffefentrhaskediaanomess de.2MINCM ariging

e o e e can i oo O
et'hdnol (pr SHRG & JeyeeYer mtﬁ&a&m&das‘m)qxamhjwduldmwafoll‘lefPPfW’“e’Hﬁe
rsactiog, s aRd m Atine2lthrBoxylit\aeit idior Swbrbbrnenet2cethane] with fiispbuty pu 'é"'" '“'I

i |lustr at e oA & thio bR e iolyimerization réagtorould isado apiae andserbonylseeld an ‘F°j‘° 55
The react i GEsidabs)hitRé samdQolfimeramtis h suiteblepracssiyre fonlaraserationd m"waf"r' PRV fogo th
react ant algdginio@ubstuedigtinters. t he M netal of the MNCM The erm a'LI QJal hol
modi i ed NNCI\AsmpuswtmN@MMawmacvé-pévdmen%ﬁg%?d ;

prepar eds i mmmeﬁMtM?@em&F‘fﬂ!‘ﬁP aW'é !em Gg,gygt 5,§,,._

enmbodi ment , cotblexen Thus themitiegasn-atamydp e y,-hggygm fapxed
Wi th triisohanceby theitiederpalfigmatiqsygre of l}%m? Hnodﬁ@mucall RR 0.
518 949 Bl MINGM jsverystebleiin ’G?ﬂ’q?éﬁd'l“ xﬂh tmﬁ RsiiONGiheras, erat S

ofl g dry alwasteciisseciati °f“l°§'8?@' se bHbaniia Cor P bdisi hiB@edeh-ON
CC&I%IU@PIS ek w ﬁsgﬂ’ d‘}c% °°| o S o rc‘ﬁgcatg be ngny of
t hose di scu%‘%‘&‘!i asy 9 Hgm\'eﬁl mugglt e B6dniobedrved.thelt nissieski it soigénycon-

of 6 anUﬁ nurr\MaﬁJ%s by gelymdrizatidnaf the dorbvrriens dou-
msﬂiﬁﬁ <Rslerlald Which &r8 Adt agilablefor incorpbration finte n
iSrmAViied hvileestrarigeinbre ofkthe nbibsraens systedead-

t enperat ure O g&g'ﬁt&[lﬁ

equi val ent s

“’8
| observed 5 g‘f" Qﬂ’

: resul t anf h,gjns&wmmmcémmmm@mm mblymeBrefersbly the masking
ct,or per ggctrn .atrdgeﬁwneaﬁﬂngmmmmhmmmﬂﬂummmmwdawwth%t

has een fo $iky lgFSTa, EhacisEwereinithe Hydrocheayk gsaup dsf subtitsier de.§- iy ‘;SIE
of the mask tneg-drzxcasbnwwmfabmwgwwlkﬂapansvsﬂﬁﬁemﬂ BRI

was obt ajne tydi fferent al cohols with the al cohol havin the I

steric bﬁ’l k, rtﬁ)rgnﬂdhehrmwmmlofthpmmmg‘siwﬂ?ﬂaﬂle E Q&s ""l:."_
~poi soni ng V\nnfabkidﬁah&mndactpd\dthladawalm@ (¢: strcsa'm!w y 54 e
arranged befpipg/isobiity oet-bufyrelcobol. The !'%0'%)?3&%?’9'&‘“? '&?eﬁms te a,on
am no gr oup carBiad oarbhinngétianok ethangl] (erimaey). @BBPW%U‘P{% 'Fﬂ Qg iid s Uefined
nononer keas obeuncmouhellnvqntl¢refsﬁ!1|aﬂ°“1°hﬂ“1‘?r'ﬁﬁ%‘r on é?' I'cl enci es,

hi gher pol yrkevelol ecul ar wei ght and i nproved incor por ation of

ni trogen-containi ng nononer into the polyner. 15 Preparation of the

Ani no- Substituted | nteapwy®ér The pol ynmerization process of the PCM and
MNCM i s performed In a||1 ot herwi se convent'i onal manner using sui tgbl e

met hods, ¥ ncl udi N, ghwi 5 ROIS eF—batc (RBIENIAD (RRI Japtr énBH
conventional pol yrrerch in nononers, and catal ysts known to be effective for
such pol ynerization. 1ihR2pol yneri zation, the MNCM s 20 behave |ike the
non- pol ar honol ogues of t hese nononers. Especially preferred for use |n the

present ipven- il ony ﬁ&@&ﬁ&ﬁﬂé&ﬁﬁ@ﬂﬁ&?ﬁﬂbﬂ%ﬂ(ﬁ%ﬂ%@%ﬂm

NCM et hyl"ene nemdrhemanéaﬁamoammuM' js-usedehersin tonieter {9 "“‘f
process is p;. ér‘?ﬁpﬂw Ifs @dcbriidide Withithis embdiment;in qdﬂnetr@bnvféhi?mm%! it :,:;:

i ncl udi Ng M Kinin ﬁ,@,@,,@gmms.mwoemexecumtnmwlum"wwﬁ'%aF%fP"' and
stirred-batch reactors. For purposes of jhlustration



herein,' when the process is-described herein below with respect to a
continuous flow stirred tank reactor, the 25 reaction m xture is bl ended
(i.e., backnmixed) with the incomi nEP$¥8&4_R} produce a sol ution of
essentially uniformconposition everywhere In the rea&g;g The rrgpg?qigetéa_
which are gl Labl; RiabaydWaith fRMnetonweIajibalents of 8 drydhiso i ISOPFRRTS ch
as et hyl e%ﬂ E‘,{d'sg?h@?:ﬁ iG @nditions ¢rﬁmeﬁmsucma1molmdﬂ@@lonsnﬂ\ﬂN%Fq (28 Ay ofjthose
di ol ef i ns S desstordrerciheibins masking rasstionnd preferably 4 tgmperatues gh rpm tg m
usef ul in iNfmi1REDE oMt equivelefitoofelodtiolbeing used pasmpripdfHastional qf‘é‘Pﬂ F‘i/‘f?@ i)
tetrapoj ynﬁét%u&&lmmmbdiinedlwmh@salbﬂvb h@@éﬁ | ns and/ or |oI 08t malnBo than
addi tion to trheresuitint piyewerizations withaloop-meditiagdiCy! me:temthed re0 of
ani no- substhi restitscbiainbd fETIBA gomplexes alane, §f has heen fPWé ! e ﬁ &I}éqdeiﬁﬂ

pol ypropylm(ammwmﬁenumleaﬂwymvnl W gﬁl &%?
lﬂoh‘aaﬁg

ién
cont ai ni ngdifferst alophols with the eleahgl haviog t@? H amg ad ﬁ‘e‘theh these

h o
copol ymer sagaimtmwm'nﬂg"“ﬂ[ﬂ‘ei’e"%%m'“ t InBsked WRidgeRS
hexene- 1, p@#ﬁtbﬂé@“%ﬁ‘?’éﬁ’f&‘”"l"g ﬁn éhcis; Ridhed? PAlynRr MbbaRES
(et hyl ene &n gg ‘p‘g thé¥BiYMer35 CoONt ai ni ng
greater tha'ﬁ'Q'%“ ""Iﬁ'é )"Eet °y :EHE) et hyl ene- propyl ene
copolyners (e.g., ‘ | g,t hyl ene- propyl ene-di ene terpol yners
(e.q. --Lu”--" kKE. It is preferred, however, to perform

the process I J?. W&Itmm SHRMNTMOE pettoprhea-roAredtieneiseconvepticsslaneasser y o

mxture of et  RGGihg bate sk Qerhidtateh br cuvitindouspertidg conventionah meFgbain
(EPM pol y X‘&?

o5 RAtiwn R beyerfBdtiveoaduet pilymerizetiont la khisspolymenization; the MNCME o/,
e\byl eng, andy, r/‘ HoR-péiat horhSi6gés P hes Munomds. [Especiglly forusp i the Rrepentinven; o
a non- conj qgm,.eqf% fiLeRyfne-Srosiene(EPH) teipaljropeendiEMeeieylend-pro qﬂerséia'eﬁ (E g t“"”‘y

et hyl i dene s PR JoRmérizhtion procesois mﬁbnbmwmedp@lmwmﬁc?q’f@‘"ﬂ'&ﬁ' A on
process | N s pbtorsPstdnis coammsﬂmmmmmptpr@@nﬂﬂlf | k amt
resul t ant pekeswhientieiicdss Isdescribatinarein delow with regp r ﬁt hﬂﬁﬁ‘or

pol yner izgi neammmﬁmnsmhwed(lmq‘g‘!xes)wﬂ'twm“ H“Pﬁ%l esence 0

pol ymer i zatdompositinb eNeyysvhere inftear reactor.t he pol JTer | zati.o &le

| east one 45 Theammdnerawhicharsyinable as pghsneh ﬂ de &l{: a@f&"lf%%}%?}ﬁﬂ fo-
pref erabl y audCsGCiomlphadnisfipg ARKITEAHIRIRS, dimetsCét Sdtrapol .-sg
3.t 0 5), anshbatitutestpolymersys 'E'é‘l"%'&‘t" “FP &ﬁthlﬁlh mg,og,ﬁrsvg@ﬁ

halT de, % anecagtaining thkme{PP di nve 1 Ig,%,l fund | n ol ﬁ;ﬁyaqgraﬁlgnw&b-

t he vanadi uamingsubsiitd RS’WE‘P"&B =Rl Y n i &4 364 dtiAens] @ropyishethigher ole-
vanadi um ox °F9dE'° Rviene d oz g ﬁfﬂ%ﬁag Sa¢h @s ferérie]1, péntene 1, metere-an
i nteger of DN@PO rT[@F I gp thiflb ne ﬁa‘ﬁdpg erd/andéthylehe-propylane ab-pglynaers
[err] al kyI a" Ehg 99 W, eth e, Gthjiéesprdpyiene]copolyinpls (€.6,LRI%- as
a menber¥of °‘I fdwﬁet lymefd1@.9 Ulhgdurbe,r SEROMManditie like:|idgjereferiadh c h

rth
(pr ef er ab gé’}} rﬂ: ) il Eeopdijtferiratiomprocess of alphasolefins sk rmefetatieg BkiLeE
Hsﬁ\d i

sde

hav t he ge Rlresuewith an\atiiglese-florylenc@PM@IYMer. t he bet a- di ket onat e
ani on. The pr o w&wmm%bg@mﬁ%aﬂﬂmﬂd 1% to §,ut% pmpy:"e
pol ymeri zat '|t(?sr!a|s£6%élbb6% méMdafaaara&hygaﬁdsmno nech gsidieyciapenisdienen b aadieng °"t“(’,'n ore
co- cat al yst ne86méredn (he olefiryaarenSeddh theiplymarization prageesy i @rdgt iy é{‘i‘rsﬁ‘l“%}‘ﬁsﬁ‘ﬂﬁm'

conpounds - had pagkbbreaf fhe resultant pigmer(EPDMier ei n X" i s a hal ogen
menber sel ect emefdmmmmmqemv%f% cblpy %gl pz?rg gr | a&nleré gltt?the

Ev@&dwﬁhalﬁé‘
rfSHatily being va-

wher ei n [ er njNGMs irthenedeace ofapiolymprizgtion
and phenys , vdiudmhwmpmziwﬂl@f@meﬂb‘ﬂ "B'P
He?&lfo%dlav\ﬁ)x- {OR7);. v where
n % hdnyl of Hiiﬁzyl and

pref erabl y graeataencedfiatieas3 (8. 85) 1
preferably fwagadium axyhalidepand yanadiym salt dig?
w Ehlylckth@ (anél Butyl)S Bkt is halogen

non-1imti nglaélwatﬁpﬁ@@"@ﬁa“GWgVﬁ‘&F
practice of II‘HFS'“PE‘?F@F]? R '
%ﬂeo@eﬁ dfkbtondteshbusthagenera damula of

al umi num®ii chere prefgeably |'

qui chl ori de. Whigh "'f 0~0m &euﬂaﬁmetpmféemwmdamﬁ ist Zepentanedion-
or ganoal um anFh@ §f° present |n the poly- 5 nerization catalyst in a
mol ar ratio ﬁ?n?dle%u;n caldl Wy‘%isolncladésan ﬁmQMuwnumc&malm"WPfgﬁ“%f
vanadi um to

[GHhiAAR dbmip&lnBghatingthie mmuna_awma whereig X} g2 hg

the MNOMFra aﬁéﬂ'ﬁﬁﬁ&@&fﬂa’gﬁm ghdup Lrlsisting @f alkybandt aiyL(and pre et ’b";i’l:’geg;
ni trogen- con {18 G R doRsish g&c&&ﬂkyhni!ﬁﬁbnylwﬁchlsmgpmweﬁhﬂﬁﬂﬁ“‘

vanadi umto gg"' &Wmhaumtomgemmnsaﬂ%faéﬁ’ mpe prefreably fro

1:30. The tltanl um cat aI yst has a val encgqof 2 or greater and Is pref erably
i nsoluble In the polynerization nedia. Representative, but not exclusive
exam



10 ples of these catalysts Include [err], and [err]. 1/3 [err] (Stauffer
AA Catalysts). The V and Ti catal yst can be supported on conventi onal
catal yst supports (e.g., on sili ceF,P‘{"éPPﬁBEi rconium and the like).
El ectron donor nodified versions of supported V anﬂc;bTL!Pcat al ytt{ﬁci S sltems
can al so Ringéx@ihiiés ot the aidinindny Bdlide dooatalystusefytjn the amaetish £ %;B%Y 5r s
i ncl ude ng%f'ta hﬁlgﬁﬁlmmg eyl @kuminaxh Highidrigle; idiethylsluminke shieridg pnd.athy} glupiqumses; ,
whi ch are qufd bidee i n the polynerization diluent, such asgt%err% angt I_]

wherein 15 ippreférfod Rtlavsthevanadium compeund eitd the oreanpaiminym poscalAE P ?ﬁ:%é uf“ole.

The pr ef er hadation besiystimalnmler eitio of vanadim i alyminuexof 1:2 fock0owith e MOGIETD o0 T

pol yNer i zagiamimintm aote poaferabiyrbeing &5 toyls15y Fhiercaiaiygt apg s 8‘: ¢ Rlad@itm Ghai N
MONoNer s ( Syf varadium ismwaskest nitbgen-gentaining MepprRers el 1 ' %@&\ihﬂ jysP s e VBiBrcé 8f | ON

R

pr onot er s, masked) nisregehrabriginingmosemesserefaably 99 hﬁ’ . C EilZekhihON
pr onot er s. 2 @yreater ardris preferakly ipaoluplg Inthap % dﬂ%g:é&ﬂg& 6&@&3%&?5&2 THRdNSET S
to be sel eplesd thepesastalyats niude Tile Tiffle 804 [itfe 154 | nlufadnd €tfe 1iRe) (Eleeren and
t he cat al ysan bagepgorterijep conentipn St(%?%mrs fws n dsadvar ds pol ymeri za-
thon, Its éqr’-’l!h'g(::gﬁev oyl %‘r&? n Et&%ri& yﬂne*s%ﬁlu@@aﬁé’@hooﬂﬁ&ﬂndst geferably having
di stributionh | izbtitR difddht; sueh Sand VOX's wharein
Thus ch angéé’_a'fl'}?e f’? g%‘; whi £ in'ehe BolyMbrizatit d sugh VX' San

’ [ 'é

= X7 is nadiufh halide adit dxyHalide2The Yreferred Vagadiuptelidsfis vanadium tet-
unsat ur &t i &nf ed o accommodate the changes in polynerization

catal yst. Zhiorde. e K ioFliSimeHizaiialut thy MINCIS andppler aheitimenomers(s) ca8alse: of
the most cop ﬁfﬁé‘%‘%&fk& ﬁ%ﬁfﬁ&w&lmﬁmmmuﬁm hplogepelectand pan-hejggenated
pr-esent | NV Ibwﬁﬂbmgrocar byl 30 Catal ysis . ture of
Radi cal 20 in addition to the foregbiRy donEderatipm ehefmnomersito be seleringclse Sﬂpgndzlor%gr:oy "

5- Nor bor NeNgy polymerization process amiAb estalystilRedThyweaativity:of unsptusgiet MNCM towa . r:erizat:
funct i onal ispR Gks Biicibfity araticorporatioh iitoytise polymer, and its distributien ipthg m l;;gf}:yctiogaﬁ tn r?eg zd

Het er ogeneQiyst sgstéglisad. Thus changed in the aatyrh af.MNCh:t. particularly in the t atjon,
Pol yner i zatih gétominbdate the changes in polyshesization gatalyeh | on- ' - BizalMm
Catal ySt  The preferred kinds of NGM hydragarbyl radica fog sqierof the R ?"H&“%‘g&e:“n“ EE@T’H

r equi r ementtion fop purpreesef theeresentisvestiod #Hnogeneous Zi egl er catal ysts is pri-
marily due to the nuch | ower reactivity of the norbornene based nononers
towards the heterogeneous cat- alysts. For exanple, while the incorporation
of, nor bor nene based nononers is SCN%JWM e vanadium catal ysts, it is
us\uél | y #ess than about 30% for the titaniumcatal ysts. Accordingly, the
pol yneri zati on ngcgssigo is preferabl)gjaahonogeneous Zigglymer Type

pol ymeri zati on f a higher incorporation of the nononer, and where
the MNCM is a norbornene carrier, it is Incorporated at 50 to 90% wi th

vanadi um cat gl y Sionyéndbuk esfedlean 30%-icrbornensmi um cat dRyderPhEPprocess

is, ther®ore, often described herein w ibRaPELdq ta2 honogenous
polweri zation &?%“%ﬁ%@?‘ﬁ%‘éﬁm ysti.M e1 pol yneri zati on reaction can be

carted out at avanadimpeCatalestiitable % &9ZPEFef- catal ysis such as 55 a
tenperature of [err] to [err], or preferably [err] to [err] and nore
preferably 15C tgo [err]. The pr e i aiBRa POl YT £2pét UL ieOCESS
can vary from-0 %'[aef?geéﬁﬁBSKgég neg:r prgéier_abl v Pr%mgo Kpggt 0o 1500 Kpa;
more preferably Rolymgrizasieg0Bikpa anfiobh Ir%‘é’cf' Y00 Kpa ™’ rost preferably
300 Kpa to 600 Kparafiwi @arlliystshe M@Mzed rat Ch8 premnmi xed with any

hal ogen- cont ai ni ng conponent of the polynerization 14 EP 0 518 949 Bl
catal yst € e. g. vanadi um halide or organoal unmin N Gousizibgidr cathigstssis pid
for any appr ecTMif@rﬁabweﬁfheﬁﬂ‘j'ée éﬁ? ﬁetﬁ'ﬁge |,£5"§§p%%g,m tﬂlgfi&&g%hgbﬂi cat-
conmponent s ity dge tod prgeaciiet 4 l mofRoridrs is Bo 399 fdr it vanadium

t

]_L
0

&in
nmet al - bound tr RE 8 le. wjilg Hig In N ' AdbordigRriélpdiynehatianpeotess
The consequ e:&“&n i ig uspally s" o eﬂ&?}j: m I iahgher incorporation of the menomer, and
pol ymer i Z&t i BAE(eEely AANHAIRNE TRACHIAORS robibrkid &30 td BO%avith NaTmcih catlyst andahiowh e

\ the .
MNCM ‘t':'n:enr;O% with titanium catalyst. The process is, therefore, often described herein with respect to homogenous

jzation using vanadium catalyst. _
poly:1heen T:)Iymeriza?lon reaction can be carried out at any temperature suitable for Ziegler catalysis such as

d more preferably 15°C to 60°C. The pressure
mperature of -20°C to 150°C, or preferably 0°C to 100°C an e
® :::d 5\ the polymerization process can vary from 0 Kpa to 3000 Kpa and preferably from 20 Kpa to 1500 Kpa;

ost preferably 300 Kpa to 600 Kpa.
rably 100 Kpa to 1000 Kpaand250Kpato100Kpa,m re ‘
mor?’rerfe::ably,ythe MKb‘l’CM is not be premixed with any halogen-containing component of the polymerization

14



5 'is reacted with an organoal um num hal i de maski ng agent as descri bed

above. It has been observed that the poI nerization results with a greater

ef ficiency of incorporation of the ﬁﬁ&lﬁ%@oﬁ el d a hi gher nol ecul ar wei ght

pol yner, and with decreased I ncorporation of halogen into the resultant

pol ymer . Pr edtalysbielgyvanadivn Hefidglor organgaiheiniint halidehand feff ty stendifor any appregiablecpetiosef time o

separ at el y Sinesrthe hatidenontyining ¢ajelyst companentaihaye o tepdanpiip teget with the MAGMipwhichcage the

cont act t hemsigh hysiraearkykoroupg of theINCMwil "%‘P@ﬁé‘hh@ge‘? TP"(\‘E“ 5‘!59?&5"{'“ WQM 10

nmononer (s), d de%‘“&m%?%%@ﬂ%ﬂt&?%ﬁﬂﬁn ﬂ"@ ‘ﬂﬁ‘g‘

or sol vefit W@HE’“‘?%‘&‘E&"P%‘PWH“W’G ‘Pg‘t? 5| " fgen WVS g‘afct?
he

be used in egiyrergatios SWIHh fer
maskedf unct P?J "'laﬂ ‘H't
di l uents or Blice) soasﬁ}gm oP'%Ea & e Sr chain

cycloal i %:’méﬁ&g_a &

ver si ons’ Of S ¥ifd fop{hg %&kﬁa.xgﬁ g Ei eclﬁe foﬁﬁ@pu% dah bJ (3¥é#ih con-

straight-c h@héﬁ d?ld the fINEMEd k¥ AUnBRRSizediathind-sibstkutddPpoly-

[err] satur %F’ o lﬁpYé; dlﬁﬂ@ﬁllu@ﬁté)m%l\l&ltsfmrd(%ﬁ en d&fverft?stkﬁ)a{ dpHiatics, cycloali-

hal ogenat ed pr ré:Rjon Boivaht8,of IRfbgéafdd Védsibns oflichlsBVéts. Trelprbfefred sofvBts N

or br anchgd- Gl%flx{br Ms&@l tJaﬁHi}ﬁor Ba@ﬁdhé@éllhiﬂ!da&ra%%?d?&arbﬁﬂﬂrhnb iCplo 1T, Sturated alicyclic or

i 11 ustrati vearomsfidiyliresartsiohs, 6 G, W halogehatéd HydrocabdnsIMost prefeftétare Cig brilaweestralyhbohaie,

hept ane, cy etbncddanidn hyﬁmedrmhepaamarlmxﬁm INeup liraitrey, illustedt ive exaroplesiotritigent sonsojvente -

t hynl _cycl ohamdbtane, pentane,thaxase, hogarecoydopebiane, eyciehexansg| eycicheptai, methyl oyclppentane, me-
oI obenz e tigbcyclbskanacistoctansebenzdne.risiyenelixyler2Ochlogdfiirm, ablotohenaeneatetrachioroethylene, di-

t r | hl or @et lsblereethalih endtdéhlometheneat i ons can be carried out in the presence of

a nol ecul ar wei Thepolyreayedtionssan hewasipdeutin the aresenae of a mgleeianweight regyiat g&l e qnam'r ng

any particu Inw-d@gtwd@almenhmlawRﬁélcgjmdeswm@e'aww%k« ?W\a@!éﬁﬂ ?ﬂmﬁm

used in t hi ¥sqd)pibisdype of Rrecassds, fof example, FPIET I(El? jgcularwaight regulgtor to pe u:

nol ecul ar W& "Yrbé higsen based o5 pﬂ%""’!fé weli-kngyn fo those Sidllgd In the quﬂgglgapoaﬁhe desired

grl nci gl &s YH’B *Bef'n'a%%‘ k‘i“’f’l"%’ﬂ“ﬂ’ t he éqﬁg% !P,,?' N e|'heh -
25
esire 9 ‘ﬁﬁf ° °<5‘r'¥ ??'Ea?amwm tl:)é‘f’%B%ocf rate Xﬁﬂ i ecuﬁz N

be |ntroduc I on zone to no

ht . Th h 30
S T e e o

pol yner i e 'zgﬂm sm aﬁmrm mrslkﬁa eBis abid fo. xa.ko@fnd) queRahGiksH, -
Thi's quenchigg Ebréil?l?su ?mﬂnclto@dln)ol&%miﬂeh&h BRY mblb 6f totél Ve @fmthefaaéﬂaﬁ RixtuRe

pol ymer i zat i OnreRéiledl SinéHuiidtidhaf grbid, Lb., X, inEb niorfed'if@thb Ghin6Eubbtitlited iRGlpbiyiRdrias the
zation prodygdekeatinbtitfsl brods, EndBlegéibraltd brbmovaldrhs maskigietl, M, EHroudhiusa of Lo m@atiodal
(e. 9. agueolye-ablidgtechfiquas|WAerBin tHe Gudnthed gelyiuiiadtiby produtt m@nthihingindskédfudlomatided poly f
quench | i quinsbr, iR polyibrRatidh citslyses, and uareabtelimonsmers) & cortaotetdiwiinamaquéous Kauid,Tde, water,
deskred am raqudoussdluticns abnteaiyingurineral acids (e.gX,HCI, MBO HNO4, HiS©d HaP.0and ki like), aqueous sol-
am no- subst iutiors@ontainitganipspdl Yases (egs caustic ammwhie.codiumoethaexida landfhelike) or orixturésdhersof.

r egener at ed Tiby ressting\hwdirolpdis redetionsiiwkeinafermeferzed to a7 "de-aahing') iberatacthe metelanasking a0emta |
35 de- a%hi rand genstates thecaminofimetionplrgraup.tharehy fremisg amemi stiied Rebmer Bueh Bydrolysis
cont ai ni ng rreaskeng can hediuptstindise Jolvshol y- ner, the pol ynerization catal ysts,
and unreacted nononers, is contacted with an aqueous liquid, e.g., water,
aqueous sol utions containing mneral acids (e.g., HC, HBr, [err], and
the like), aqueous sol- utions containing mneral bases (e.g., caustic
anmoni a, “sodi um net hoxi de and the |ike) or m xtures thereof. The resulting
hydrol ysis reactions (hereinafter referred to as "de-ashing”) |iberate the
nmet al maski ng agent 40 and generates the am no functional group, thereby
formng an am no-substituted polyner. Such hydrolysis reactions can be
illustratged as follows: 45 50 55 15 EP0518949B1 Masked- Functionality

Pol yner: Functional i zed Pol ynmer 30

[err] De-ashing to regenerate the am no group can be conveniently

acconpl i shed by contacting the quenched pol yneri zati on product with from
0.3 to 3 volunes of water per volune of polynerization reactor effluent (in
i 55

ﬁtl&f zone -] ara% %%?IOI?
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equi val ent units); the water may optionally contain from1l1l to 30 w% (e.g., -
3to 10 w% of mneral acid(s). The 40 m xture is contacted for a tine
and under conditions sufficient to SB9ZBPMPRL pol ymer and to regenerate the
am no group. Cenerally, the contacting will be conducted for a tine of from
3 to 30 mnutes, and a terrperature of fromOCto [err], wth vigorous
stirring. Thgashss 20 1884 Fleads |iquid myzﬁmﬁﬁdﬂﬂdﬁb&ﬂmr
more water washes of the separat ed poI ynmer to renove residual amounts of

the mneral acid. The 2 hase I|qU| ds resulting in the above stgps will
pernmt récovery of a poft Bnt ai ni ng upper |iquid phase coryprl sing 45

t he functi onal hze %y_é;e @ poI ynmerizatien sol vcg,ra,tlgr_ﬁ . and an
aqueous | owefP ntai ning the mneral aci and ‘agbeous sol ubl e
salts of the catalyst and megkjng agent netal (s). The aqueous [Hayer will

pr ef er abl oY al so contain unreacted NCM due to the water solubilityof the
NCM at t r 1%but ed by th@nhydror& hic nature of the "X functcﬁpallty The .
pol ymer may be recovered fr Mm%t he upper phase by flash evaporation foll owed
by drying toproﬁ ﬁ Fﬁﬁl dual wat e~—+he f | ashipyly-®BRGHEquUe can | nvol ve
the addition e que pol ymeri zati on product to a .tank of hot water

([err] tg [err]) spray dt fieamto strip off the sol vBHC;ENd unreact ed
nononers. The pol ynmer nay be then dried by evaporation of water, generally
at tenperatures of fromJ[err] to [err], e.g., on a hot rubber mII It wll

be (under st oo®atllyaNBa@2ityidid 1§nbzles of —tte™NCM wi | POLYNBrGHe¥Reng,

pol yneri zati on and regener- 55 ation, be regenerated as an am no group,
ratifer twan & ..NIﬂg(ﬁuglﬂg group n-ay—bteltherpqaxy-rmar-w-ar sec- ondary,
and is determnéd by |the nunbér of carbon radicals attache|d to thenitrogen
in the masked rmnorreé A single carbon radical |leads to prgggary amine while
two al kyl groups lead to a secondary amne. The NCMis present in the

resul tant amno functionalizedqpolyner in an anount of from0.01 to 40 wt %
16 EP#0) 5IEb194NEBN [AY (ot ]eei ght—of—rhe am no PRINCNBOMR i zed pol yner
"preferably in an anmount of fromO to 20 W% nore pre- ferably in an

“anount of from0.75 to 10 wt d nost preferablyé of from1.0
to-7 w% ThePPreNFrlad) éﬂ'n HSﬁbstl futed ethyl eneﬂf)rop;ﬁﬁgne copol yners
enmployed_jn this invention will, therefore, conprise from20 to 90w %
et hyl ene,” from 10- 80wt % pr opylene, and from 0 0L.to ¢0wmt %
ni trogen-cont ai ni ng nononer, nore prefe 0.1 to 20 wt% still

aply froml to 7 wt%

‘
g
ni trogen-cont ai ni ng nononer. Yhe preferred &n [SH ituted

et hyl enepg opyl ene-di ene terpolynmers enpl oyed in is’invention wll

t herefore conprise from 20-90 wt % et hyl ene, from 10-80 wt % propyl ene, from
0.5(to 15 w % DHeashingtiregeperatd &-aainhgrgrbtrmHemmemextm@@mmwcmnugmmqmnehﬁé
and from 0. Giblyinarizdtin\ptolisct with feonp. 2 Sivallahesfaf water(perlvolume tpolymagzatipnirgactor gifiyent (in
preferably fegowaldnt iiBs)t the wderviagpptianally centein from émomgasf-mrprt’/e)ef minggal agid(glpThe

ni r ogen- @ontmeiktne fecpontaciest fora. timerand underaenditigng sufficientie d )F’FP&WQ"‘G’ f nergie thej s
i nventi on aramingigroup Genasily thatantestiogwilibe rapdyeted farpdime n ﬁPf"D;%‘P'P
of from 500 o fom @A ©EEC, wﬁevwm'ﬁeﬂr@'lsb%%?féaa (’JF %

500 to 10, oomrewtew'?ﬁefrtr‘eemwdaﬂ!@"em ng
of this mvéHt“FﬁPF“F'ﬂ?'“ "HStB‘fs ﬁ%‘ fﬁﬁ%u er lq
of from gbo thefu ssoﬁ"bsa uen an

more preferably from0.75 to [Gpyssh l]sﬁm-dmst
e

.r]
9503

: | :
use'in prepah pfpers ‘::;o || %bﬁ%ﬁ b%teQ th&ydrophilic
pr esent mve&lfmo the’{n;( i 1}’ ave err , rom great erthan 10, 000

to 200, 000 or | y'8 o»flre@frgrﬁ 8 luppet piase @Ia&@aﬂo&tr&ﬁﬂlo@my dryitig to remove
el ectronig daR@JéT%&ﬂash ﬁ@ HAlald ce finv Nth & Sl SteikSdubrichédqsdlyinenzyiioa prodidk fo a
preferably bg,drRifiwald{s8- 1 1tdec) Sitayed With Sidkinfto BFi6reTha Bolvent dnd iredidd Bnairints, THa0.
Preferably, {dymeftiaybetieH afdd by évapsratinloywatsr, gohdrally Biatdtiperstirdsi onfror $503C 101200°C) eg.,
on aver age, gHaHobmberin> (€.9., from20 0.5 to 20), and preferably at |east
1 (e.g., from itvml(beLE:)ers&ﬁadﬁmny EYRRG frbups oFthe NEM willo.pprsmysking: polymarizatian gnd asadnesr
secondar \s anatiof, bg Fegeamaledaetin giririo\gronp, ratipr thenid eyanc] The apinh grounsudy be pither RemharySr Sefrer
wi | | pref er afidgryzing is distervnined bythé munbbraof carton radicalsigttacheq] tokenityagendrythg mapkedmpagpier.
to 20, and nasisgigxaebor radicdl jsadsito primany amims while o alkyhgropes lepg|tq 2 sepaqdary amine.

am no- subst i t ufTkeINGM isyprasent infthe resultant grning fpgtipngizeg Pﬂﬂﬂﬁ{j‘é’ﬂéﬁ'ﬁ'ﬁ" efifrom %0 i1 409 % o ¢
am nof unc- 16



g

25 tonality between the polyner chains, that is, the wt.%concentration of
am no functionality is substantially uniformfor chains of all nolecular

wei ghts. Furthernore, the polyners éP@F@r%W cannot be separated into two
or nore significant fractions (e.g., >5 wm%of total polyner) which have

di f f er ent cpytpasteightltheathing functiohalios pdiyihéreretandblylircancimound bf fromdoir tp 20 wits, mere pfe-
NCM and PCMersblyén dhlagiedit oflomfOTE &t 10ttal and mbst prefexableid ah emaintof frem 818 fo 7rvd¥- The pise
equi val ent s feerkd @mincrsnbstituierk ethylepd-propylepegopelymers amployéd in this invensionwill. feprefore, semprig ed
pol ymer , anftor 80ta 8witsethylersxfronp19-89 widk erenyiene andifiomd 611940 yiienitepgencontaining monomer,
milili equﬁvahiempsifﬂﬁblvffvm@ﬂlt@m% still mere WW“&‘“&‘M%‘*‘S‘!&'SQ’W‘? 'V ﬁ%r

The di st ri bfimt% mitregentcorieiningsnaspmeryThe prefarrer sy teﬂethv'e'?faw "&éP@’r

met hods knosmmqs‘:‘%‘%ﬁg%‘f;ﬂo?:gﬁéhmﬁ?ﬂ U@@@éﬁa‘)% ) '§’mc9 mr:;r"ehe
functionali -opq)

speC|f|c chB 'ny'P'Eaﬂltq@ ét:gm”ﬁ& TR 10 gﬁlll’g'fl GPISERLEON T oft°c of ce

with ar® ag

reaction is C T(Sn gIHIn nﬁu Jl%%sgemp edu{t(ﬁ n(\)rgﬂ?pgrggﬂ Lo‘?ugea gﬁav& %tﬁgaverage

i WW 5‘6&0%060”
35 that sta g" ar""eﬁ'h‘ ﬁ,gld n @se @éﬁm Snpodiinad

to be parti gl;ﬂ Xﬁ 'ﬁe%uﬁ&%&ntﬁt@d ﬁer@ B ihtefidefr BB M preparing
procedur gsf esdsm mear %imshh SftaehtirvrtioNprefarably i A B, Py dreatir thdp
con- tai ni Ngo,ashanoa,006 6r nide bl 1¥6in 86,400 tol 150,060 Fdr ébthoAR dpgedtiviveEthe M

anal yzed by ofthg GhineEubemMabd suiynﬁhm ifefably &6 B 500 {21206,600 ind nerChréfbrablycfrénh TODIt
Is \anal yzed 1bgjodoyo detectors, i.e., one for the quantity of the polyner and

he ot her sensiprbfarably, fhehiﬂmo-emmmad polyinexwill labe within it étruotoepineverage, dbleasth$ fegyr, from y
of \Flnct konalsits 20)cking prefelabily iatieast hietgh ¢rom @ tw15) genderit reactive ppine graups llige pmy pyyd/or
coi nci dent  mempianscaminecioupsd) perpripmexipoleculerent i oned detectors. Al so,
am no- subst i t Uthe @minoisybstituted polymer will prefarably alag have p mglewlawﬂsféﬁlﬁt"mq' (ﬂ&’lw(é"n)°f from
essenti al | y 10dw 2, endoviorepreferablyoffrom 11940 1&%le. Preferably, the ami no- subst | tut ed
pol ymers cont afreferably theiaminersubstitated polymershavessulrstantially Romoganeous distributionf
total or &anitienality|betweencthe pgiymer 'aﬁiﬂer* fgj the "F’S?’Fﬂ@'a%r?f arpjpo fHE%'&'l?P‘édf é’% e

absor bance @fﬂfqmiqaehq"ﬁefrﬁ"tmﬂeeﬂapr d:f‘"{'ﬁ‘i@ v\ﬁ 'Eﬁl g‘?? tich
gl

AMRrer pesigpitepntfragtionae.g ot
L5247 Bea et t'ave$°fm g}i #@g Sir e
amﬂt of r u ml ie ulval nrﬁg i%. I', %ﬁ% E)f wxégé‘szﬁfm %

cat al yst ef

were de- 3 nal )pl fIRnE\ﬁm&W V- :aﬁwfe' cHHoﬁXphonje N %ﬁ is done

anal ysi s (A & Qmﬂiﬁﬁo% n‘%heq cﬁ&lﬁﬁt horde $AiEa feQdbhRBkryiNd the BV-
refractive iffe%n Bing'tedétions EhosEn'téieone étaﬁbﬁmnctmﬂiywﬂldﬁtin
1019 (19¢3) tm&aﬂ% sEANE’unﬂ &abatnbﬁb tMnﬁh&ﬁﬁﬁ%@d tolbRIBarticulsi I Suitainé fontais,
this was al spmpbsfst hé’p‘ﬁe@yl #h§ Bhd-pFidaddibels for depvabiRgaird fulktiohblhibs ath betable phianyl greup con-
pol yner.  Poliyaiky aghROES WelknEwih tHeYartV¥he derRatized utjmei/s dialyiddBy 4 gé A6rmedtloh eivorhaio-
wei ght  ( nuniagdphio piosea@e and ths éffluenyieangiyted dy Broaigectork,du. dne far theqeantity of thé palwriel andnd
nol ecul ar  WatheKiher sensitiveitdthe Edncantration of(thd.tbrofmephole) Thaenitormityatfunciohalify distgbutionfather s
150 gel per ratigihdl palyneehis obsatved byqoincidaytriegnoasss ofithe fwa alve wentiguedidatedtdx- 6 on- | i ne

| i ght scat t er i Algo, pHeaminnstbstituted palymeradiavan Ip\smwwcoptemtlamdmmenﬂa"v devoid of any

1, 2, 4- t r i chlcogani balide Peeferaply, ﬂeammeﬂbéﬂtphewmmm'dé?is tHSh%%hwt&e gsa
Inc.) pol ysttyand¥n3 wifeof tetaljorgamiachipgine, withas organicehiaride pr\§r°w 9eghance of 1/10
t echni que’ utinghithigkdilm of t'EPe@b’F‘P't?éﬁ'o°W1MIQ§ItW"@ﬁFMPW@PQb 3, gpso BT‘VH%T'SS and
Rel at ed l%lterl als 17 Bl I1l, J. Cazes, editor, Marcel
Dekker, 19gzAnalytic Methodolog r at ed her e| n by r ef er ence.
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i R % résm i :%ggg\aaédoa
and ani onj mﬁngF g Shd b @to %er
1

correcti 0”3 iv?iF.&x ei- trélé‘ IRuBber CIfd. ']'ecmlaﬁ 1019 (1973)]
cal cul at ed doﬁlQnt. th £H3 aBRh &L ns. P\, thicAlcs olo U6SR o  sUHIQUANAve
[err] is evaff.éae&rs w&&eﬂ.dtha ymsm Sk MBGhe: ﬁmaaeas&beby{mmlmme used
as an indicati ﬁeueaiarwxhttm HM; Sferaged) M, vabeisge, MY andintoleaudr welAtBlstrib-
Pol ymer s sy\er QioR(MWDEREM, fwere nfvdiued ubing EAAters tB0igbl pereeatioe chronmjograph eqsiippeglavith a Chro-
spect r 0SCopYymatREMX B Sindlightiscdtienngphatsmetsn i Theigystemisaised af 1asr@with 52blrighiafobienzenaas.
ane (appr ox.thamabilephae) Shbwaniey (Showh-DenkmAmericd, Imebghrsmmelml eQ!"'WSlBP? &fﬁ’ E%faﬂ 805
vol ume of acwdré ased.Thy tichinthee utbizatids deseriged ipLiguid-Chrematagtap : al
refluxing for two hours, the polyner was,ecovered, nol ded in a pad of
uni form t hi ckness be-




tween .‘003 to 0.02 inch thick The infrared spectrum of the sanple contai ned.
an |ntense absorption at 1660 [err] due to the carbonyl group. The
Intensity of this absorption was nER@88#BY absorbance units [err]. This
was correlated to the concentration of mlliequival ents am noNf UI’IC&I onfg] ity
expressed jin 2b1 Daiir, FUBY, pl267 efl€aq., inctrpofated bbreinby referengs) Naysorregtions

fol | owi ng %ﬁtﬁﬁiﬁ%ﬁﬁﬂ,ﬁmﬁ hmféda[ﬂ’nl’denerﬂy ammm:mar@gge%‘lamel Eﬂazﬂfer
sanpl e expganiaRs PoifetiylbAs! 483 @hdianidnically pradaded hydmaensted walv?pr@a Herpanpteatq thals

obt ai ned bypri@RBddn MM, of I8,/M,/ake 165 erin 040 unite. Ml wasralcelte: f@?‘?‘!%“’f"&?"i’??é’"‘ﬂ%ﬁ'ﬂonyl
groups andwaghefertishshis whbress Mlk drevaluatedside a lightaspiarpgRioPR etpfa g yped nino
Typi cal |y hifdicasedt Mwntireadthe(the danger the valugs the droggier MWD, °H@?‘;a‘?'§ | e
repeat ed t functiwality cortent by redispestmsaeryHolvmers sentalring F% 'ty%?ﬁ&ss é{:@&{:{h& n-
ality. |n sie(appes.dov %@elutionkand gyantjiatively erjfriedwith greqy é@}‘é‘&?%’“&'%e C ore
bet ween t hi theomaastion belewi on of 0- 30 neg/ 100 ?JHC%EI-I” Syitut ed poI ymer.
Pol ynmer® were anal yzed"?'!rFHsz‘i'e* {fHs P?zﬁu't' néid E HéH thidkrn@ssDied

t he pol ymer diftar fefiu fhe k& Absorption at 1660
concent r at twagn &P%Pr;("ngdl" i ?;f‘ th@m g@&%ﬂﬂ@%@aﬁ:&) This t he
pol y- 25 nemd d‘F‘dP Y oA TRAGBIf P EXpreadd @y rhillecuivaleresier ON

with this %ﬂrﬂaﬁ%@% F{%{%ﬁt %v ng'ﬁib?){:v; ogr aphi ¢ t echni que.

Uni f or nf% y 1 RgLkesal ity distribution is

neasured by, ob f Engld ox k&e@mtthoﬂsﬁwtﬁafanamﬁf icient, that is
t\g ratio %;,,Mi\m%g} &ﬁf»ﬁ%ﬁ&& uﬂiﬂlﬁ&lﬁfa&dhﬂin&tlwodeﬁtcuhtsmilhgm|
“pol yner fa T 145H ribinordHc Fiddel etiipbinasia hexamecegital Typically thi eXPAFImASE a8 6P
V‘Mht P ‘ﬁ:o Itthet rvad NOK Shdvepeath tojcoPthe spah binbixinahié seocentmtions dhefaing fupetion-

di stributi QfiyNAan dabbsBded lavpwassbuntl BIdE uuayaa,uym-amophemeptwaewwnmﬁ'ﬁe" 1‘*30
pol yrrerchal,ﬁbqﬁgé@ﬁeﬂfa:hmahttaed palyman- subst i t ut ed EOl yners e d N n
present i nvenpéhbrdiéé sriagbadyor trandistribtion efmine fungiignel g thg pol

from 0 to - Lhdéculdrishintduretignality enceptration dmt@on)oThsdwbq"ﬁ" efigming F"H’ asure

wei ght ranGRersfor puegosds of st eunrdnd comperisonrmade fiecorseian Yt BF""\/ﬁ?P' on } a"r'1°ge 'S such
that the podhyomatogrephiqieshaimes contai n at | east 950/9 and o

the total wei thiformify (prSh W"eitma'{“ﬂ‘hft““%'f’“af'@&@'f'b hm@mﬁtﬁ’e @3&%&9&0
the 35 tot ah treqnsnnotéqnmféﬂeaﬁ theWé"%fﬁ‘i' VPA‘% g " a substantially
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nti

orm ty melymecasadyictionsha lckdih
ten‘ﬁm que. wnifortgmino mﬂlﬁ\f%ﬂ"b t'°a Wﬁ‘}’ “f; 4,:, ih‘;gnt.og i&#ﬁ%?ﬁ?ﬁzm\@

appr oxi mat emglecylapweig W'W fo 184/ in tHeCnai molétlianight
e e |;;§f£ﬂ¥ e Sy Sl e
the ani no- S‘fﬂ%"t .M, | e| BlnL da et BT 164t 50D Biid piréféraitty QYO vty
was equil i b L’hld ﬁ%tio%l I hgudas k of the solution and then 40

r enoved ’ﬁy 5(?'?'5 SO mINGT 1y a@bivent fruenibnbtjon techriidueimtdhigiptoceskire o
al iiquot s of ' 5 %L;{a ti l mmgab r&:&:ﬁ&nt&yﬂlgéarhn‘nsdfbﬁmaglbsmummwmltmt‘@ﬂﬂbeﬂ#ner

was~al nost th &b d Rprécipidte & fraction of theveminosihstifuted golye
evaporatin g P ﬁ:}{,jlﬁi&wym &:reﬁlﬁllbfkbﬂ for 3y pingtes with thebiylk of the solution and then
ani no- sufst i BiatichENortWdetiéhs Wrd ebtainddibpfuBheraddition paliqupts efr@mamdﬁ?fé%fé‘%r e

anal yzed forumﬁttm,y ibcsubstifiked polynerwas Almods wompigtehviprecipitateds T1e 8% £ ?
nor bor nene le@gpbithR) thOMirge to auglidorbekiug.Jypicaily, tWPW“PHE@X&“ ‘f‘ &d 0y
the test regiktiohs andtieswaemlyzeddar ethyl e\42)‘!9 resigie qontent by "8 S0
“invention presidas eintent Hyzbangesuibestragtve | y“’tm'l‘?tb‘“?ﬁ'; |o Al i t\% ,hn

the chai ws Makmploydintbesireghnt invenfief rqﬁra%* subsgEntaly f‘%j e,gg{p\w mm&

15% and mor enqrceéraveiahtirangafiiffth10hadic R indicated that

ani no- subst iagefosthe whoele araino-supsjituted poly E’r °(§f'a °”h BrifieQsthl
i ndi cat ed t mafraetign eftheaminggubstitute é? ﬁ:g f et G"J%Wuﬁé’gm amount
cont ai ned @@W%ﬁﬁéﬁﬁ?&ﬁﬂf“ ?t °H?ﬂ‘§ Yo tot wei ght of the

pol yrer , Sancefamige fu % &6tfibnE Botparpdsesiof tisdpplication,e
of the total a nogebs @L& oI riwerl:'e Is%% )EE'IJfg?’ :Hlaénﬁ sld;|ﬁ$ Wl?ﬁrappe'ﬁhb be the largest
ani no- subst i ¥ rdidis bl be Gétleraiizen toothat applicablehalogens,

purposes Of h: rltn¥|§'d dydtﬂma@ga;wmm‘m hhmnpmhlyamthbhs::d
det erm ned art nfd chl%e eShtantil 48 pYifthe? Wasxjeparinedibg thedntdnkity of the Q@lean: a
fraction Of ligidPel HicRiess 2810 theintmredishastrum wheye ¢-61 bonds aB@'bs rong
general i zed ot er appl I cabl e hal ogens, i.e., bromne. Chlorine

det ermined by q}&Rwing bxafipies 6 préseatod iaitoliustrate tha foregping:digcygsiop @Eﬁ‘?ﬂ“ﬁ'd’@ rstand-
established 55 1n the art and organic chlride content in the polynmer was
determ ned by the intensity of the absorbance of a polynerfil m of

st andardi zed thickness at 610 [err] in the infrared spectrumwhere CC
bonds absorbs strong- |ly. The foll ow ng exanpl es are presented bel ow to
illustrate the foregoing discussion for a better understand-



EP- 0 518 949 Bl ing of the invention. Al parts, proportions and

percent ages are by wei ght unl ess ot herwi se I ndicated. Although the exanples
may be directed to certain embodi nERPE18HMIBhe present invention, they are
not to be viewed as limting the invention in any specific respect. In the
f ol | owi NG Ry&eelifentioh. Albper 18] fraporition andyiarcentagat are yswelghtuslessrnthorwispingicatag, Aithorgh
EADC the efiiples may beinettediid abitaih broodighents A3 present inventian. [y argnpkie '?11‘" . Fqui
chl ori de Diditgths inventian tiany spedificresbech Iniireifoliowing exgrplesefbe iRffwina abbreviatians have these

5- nor bor nemeanthggar boxal dehyde [err] = aniline 10 [err] =

n- but yl s anEABC EXAMPRIRY sluininiupdisbleridee runs, 2.5 nmol of NBCXA dissolved in 10
- m of hexaBasGas st ethyiplumidiyegesaylichlpridet j rring, to a 15 cold solution of 2.5
nol of ei PiBAL-HN- badijsobutyhalyainumhydide | i ne i n hexane. The addition was
perfornmed NRE®A a ﬁﬁﬂ?’é@'ﬁ?ﬁ‘%’t“ﬁﬁ%ﬁ%‘?"@e and the reaction tenperature was

mai nt ai nedPBNHY er r Fallineext ernal cooling. The reaction mixture was stirred
for 30 i nBulke and=PduARIeesy| tant cl oudy nixture was added 20 gms of 4
Angstrom dry nol ecul ar sieve. After 30 m nutes of contact with agitation

t he cl ear éﬂﬂﬂ'}g}u of n-butyl imne or phenyl imne, respectively, of
NBCXAwnas decgnted off N dideSl64al {0 thiloPribxdnle 38k slowhPaddél, sitissiring. toa
was added 2, :oﬁ?f.: m:\%% 8r§i¥ Fjin%, &HanilileGfhexime| The aaditivn vasipeiformediundeng en
over a be“n Ol atsboretahd 0 reaklich tsribletiturdiasinfiiiitaved atl0°@ byexterral doolivg.aThe eagiien m
to anbient L D ol 5 ibutd3Rd B kfieTbsulbt cloudyinaiareavap added Hbdniesfd Augstmem & of
the masked £ <lST) R1iE 50 MiRBted) bedtadBwkh apitatiantheXear selutionaif nrbyjtd imine of phesyl Irgipe. ph
The cour se alnedehidly, bENBRXAWEs ddsntdddeiitd  drgoitrigen (ied flaskiJukbls getitianoyag aqdsr 26 mi of
Shluti 08§ of 15t WBiufichat DIBALH Hekanewhdal niigery bver aparie:f SR sqeends.\Jorsolytign pwperatife . o
prepared, apd affowsd (3 whiivio afibiénttemsecdture (25163 andafier dpmisytosapaleyeligw slytiop efghemesked .,
The NVR r esdaliemonomer waottaiied t he Tabl e bel ow. 40 45 50 55 19 EP 0 518
949 Bl TABLE I C-13 NMR Data for S-Norbornene-2-Carboxi mne Conplex with

Di i sobutyl al um num hydride 5 (Data for Principle Endo |Isonmgg Only) Conpound

Car box @ar bon © O efinigggarbon 10 5- Nor bQr neng-

2- Car boxal dehyde( 1 c-p  198(d/170) 1367 X 3

131(d, 171) 15 1+Bu L) (2) + m-a1 29¥21%( d, 511135' 9(d, 168)
131.5 (d, 170) 20 = mLa(sl: 1) (3 , NEiDH

13\6_y1( d, 170) 131(d, 165) 4iBu
30 ‘Al
iBu/ \iBu

35 herein R8 = nBu or Ph . -
N TI'Ile course of the reaction was identified by C-13 NMR the solutions. Solutions of the reaction with metal

:\/ alkyls suitable for NMR analysis were prepared, and C-13 NMR of the solutions was observed as described
earlier. The NMR results are shown in the Table below. .
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2+[érr] (1:1) 72(t, 30) 136(d, 165)

132(d, 170) 25 3+(i-Bu)2Al H(1: 1) 69.2(t,132) - Al spectra in
hexane solution only 30 - DataErﬂsmfPPFom TMS; nunbers in parenthesis
are coupling [err]-'HC (d=doublet; t=triplet) These experinents indicate
that the reduction of 5-norbornene-2-carboxyi mne (Products 2 or 3) with
dii- sobutyl alum num hydride |eads tZABLR X ormation of a single nasked

ani ne nononer . EXANPhElZJﬂﬁLﬂ&lek&ﬁiéﬁdﬁﬁﬁ%éﬂﬁﬁﬁc 5 | dehyde
(NBCXA), (77.6 m, O. 6%)_“%#)%i i ssol ved 1 n 50 o igpn/ ex- ane. 47.3 g

of n-but§lamne (64 m ,~ 0. more at=29% The sol ution
was stirred for five m niPess foxl Rrdolcddle EnkRCItomes@myal hours. The

| i qui d hexane | ayerwas decanted under nitrogen to renove the precipitated
wat er whi ch hwﬂﬁfn to ice and 0 the sides, ofthe reaction
vessel . The clean hexane 40 sol Utl ved u 0 a
separ at e®reactor and dried with 50 gns of dried 4AGxE ecul ar si efb
Afterthirty B+NeibesnehBe hexane | ayercontaining the n-butyl mine of NBCXA

was separ at eg_ ] | ar sjg&v to.i ed at_ -10C 80.3 gm
(0. 647 nol e) go@%’%@ﬁﬁ?ﬁ%ﬁﬁm nu?ni Y l'llgg as d‘#S%@'oll%g‘ti on 131 (Hekdhk
under nijgogen. The solution was stirred under nitrogen for one hour to

yi el d the MNCKWBWNHA1mdY b2k - nene- Peausk(aybsON- n-138t y(q, ¥g@yne. The reactions
are summari zed bel ow. 45 50 1 d,17 [err] 20 EP 0 518 949
B1 (EXAMPLE 3 In this exanple, the INGIBL A ned by reacting

5- nor bor nene- 2- car box- (N-n-butyl) imne with dilsobutyl alum num hydride in
an™~equi nel ar 1+EaNH2 (Wad) (3% r oducedl 66usadansEP pal3gue(d zeto)on reaquoies)he
object was to 5 determine if this MNCM was acceptabl e for introducing
secondary amyne, functignality in EP, The MNCM was made according to the
procedur es g?agg’—iad“gakk)lgfﬁw) 77.6 m7%Er8%0r bor AEAESALERAr box A3BSKy #20)
(NBCXA) (79.0 gm was slowy added to a solution of 64 m of n-butylam ne
(47.4 gn®) iB+p0BuYLARH (DEX§ane solgyt by, 43phe mixture.was allowed to stand
for 3 hours at [err] [err] and separated fromthe precipitated water. The
cl ear hexane solution was dried by standing over 4A 10 nole sieves for 2
hours and sl ow y, ad ed| geo nasauLoHtoi on of 80.2 gm of diisobutyl alum num
hyiei de iy 100008, B0 hERTS. & bargﬁﬂ;amﬂ%gqfe Bl PIE M AR e 3
hours at “room hE indibdSenbt S i duaidh ofsHotbornBib-2EasbokyRRY/ (Pholicts 2 or 3) with dii-

i ntroduct i onggeh Blifindnl fydie'IeadE o tfeddrnatibn oF#éidgltf masked @mime idhdnieR NS  Of

pol ymeri zati on are leovvn in Table 11 and the results in Table Il11: 15
Tabl e 11 Corglapmpatl® React or = 3.875 liter (CFSTR
Tenperatge ™ = [err] Pressure = 500 Kpa gauge
Agitation 79.0 g of 5-norboFnend-2 @&tboxBIReTyd(NBCXA), (77.6 mi, 0.647 mélis)esdelissuived in 500 mi of hex-
= QU n. Alanhd/ 4¥Blga¥ n-Btilarine(64 A, D.647 raaM) alay sibvly axddedas 257%.STh8 Solution was stirred for five
Hexane minutes and cooled t5-1B%C f&r severat lours/ The liquidthbxahelayer was decanted under nitrogenggmove
g/ hr . Pr opy/|theyecipitated water which hadfrozén}@icegind ndhefed foitfje sides of the reaction vessel. Theplegigigpxane
g/ hr. EASC solution was removed under nitrogén 10 2 sepatate reactor and dried with 50 gms of dried 4A molecular sieve.
After thirty minutes, the hexane layer containing the n-butyl imine of NBCXA was separated from the molecular
sieves and to it was added at -10°C 80.3 gm (0.647 mole) of diisobutylaluminum hydride as a 15% solution in
hexane under nitrogen. The solution was stirred under nitrogen for one hour to yield the MNCM of 5-norbor-
nene-2-methyl-(N-n-butyl) amins. The reactions are summarized below:

C-H
|+ nBunH, —_
0
c-H CH,-NH~ (nBu)
55 | + HAl(iBu), —— |
N (nBu) Al(iBu),

@
m

+ Hy0
(nBu)

=z



EADC = 12.48 g/ hr. Hydrogen = 120 w ppm on

et hyl ene 40 NCM (nasked as above) ' = 23.40 g/ hr.
Table 111 45 Pol ymerization Par anfht 51894981 Pol yner
Proportion Rate Cat al yst Et hyl ene

[err] (1+8) MNCM 50 (g/ hr) Efficiency (g/09) Cont ent

(wog  (TOWBEES onv o 766 405 5. 8
18 IndRis Safple, BEMNCM maima]b;eem@o@nw-mﬁjy f‘l’r‘ggjb oTpl gﬂt h
the MNCM ggqRhdd ¥ dnfequimaleliratiooras ipfrodupadJeto amEP pYMORZE AN IERCHT, "Fﬁv&@ﬁ@ag 0
imines s gdterminéMisAINGM wesiatreplatflefor introdysing 8pcaRqary FmuN; YrEPERCt Tonal ity in EP.

21 EP OméadbBcifihgBithEpeodedurss desqrifed he
pol yner obt ai7neeni bf5-rofbornprec-eaghgraidehyss

jow. o
di stri but i ofm-tmfylafnine (47i4ems) in%@mﬁ&n’gﬂﬂfé@q ]
deronst r at e18°G)end seperated from the peepipitated wateh, L
al uni num ahh'ybbvdsaggﬁg; %[‘dsslﬁ‘gg aﬁlf:@%:;‘
f unct i onal othexang at#EC ﬁﬁé‘t ; q,% itloRsSof eyiZaftion dry si{owh intTakle gel
per neat i on@ﬁ!%ﬁ&f@%‘?"&%ﬁg‘m‘_ Lt o e I(')t'ﬁ’rem‘i‘dgl ventaflﬂ)nsol vent
fractionat flgnd the e BREMYi g {0 the procedures outlined earlier and
described in detail below 102 gns of the pol Me in Exanple 3, with
dii sobuf®! al umi num hydri de as the masking ag : 10 di ssol ved I n 500
m of hexane. To the clear solution was added with magnetic stirring
i sopropanol from a lggndielbas After addition of approximately 35 m of
i sopropanol a slight, white precipitate .\r/ﬁsse%g%ai ned. The rate of addition
oUsoprzppanoI was SIESTto -1 drop?rﬁ Graéﬁ'ﬁrf?)oh continued until a
si zeabl e anobunt of p[Emperakenreas presi pricated. The precipitated pol yner was
equilibrated with t L,hing sol uti ] gitation at room
tenperature for 30 nll‘ﬁ?lrjsssg?e The sl urryé)%a?bfal Igtg\gggd t hrough a wei ghed
filter paper and t h®gd&atdge 15 dried ¥2POBPA N the first fraction. To the
filtrateswas added adgidelee anmount ofgigggpropanol (approx. 7 m) to
precipitate the secqnd action ich s_.renmoved in an identjcal manner.
Conti nui ng this pro%s@;éﬁ" g F?T\é\l’tc]‘? ?iic,)\@sf%" 5B FFateRe | wei ght
wer e obtained with tBeedsast fraction being obtained by evaporation of the
iltrate of the sevgpfyjrecipitation.,dhg firt%gsi/ﬂgg were labelled in their

t

f
order of3%precipitation and each aliquot was recovered, dried and anal yzed
according to the tedh¥}e®e descri bed D&M+ a conbination of infrared 20

e a0 Sia td 4 délusish dFBa mi

bm aa%gﬁéjﬁ Wa f&@abmaadTﬁ or

s
9% “?rg Laﬁtb?rftﬁl@l th@?bsnﬂént solution was

spectroscopy and refpssgyleme ndex. Tabe£3 Ig/ndb, Fraction
wt (gns) vl NCM Cont ent LW 894 & e 1 1.2
1.3 2 1.0 ' 1.4 3
1.4 EASC 1.5 4 = 1.22 g/hr. 1.0
1.4.5 gapc 1.3 = 12.48 g/hr. 1.5 6
1.1 ¢ 1.3 35 g/hr., 1.7
1.5 8 ° Hydrogeng = 120 w ppm on ethyleng 4 Not e
(D NGM content cetrer paasx@ddy refractive index, which is proportional to
the actual weight pefgeflyye) - 23.40 g/nhr.
Table IIL
45
Polymerization Parameters _—Polymer Proportion
Rate Catalyst Ethylene M, (148) MNCM
) (g/hr) Efficiency (g/g) Content (wt%) (100°C) (conv %)

polymerization with the MNCM generated by the addition of diiso-

The restits of this examp'e show tha e method for incorporating amine functionality in EP.

55 butyl aluminum hydride to imines is an acceptabl
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45 ‘The anal ysis of the am no-substituted polymer shows that the pol yner
has a substantially uniformdis- tr| butlon of am no functionality anong the

pol ymer chai ns.. EXAMPLE 5 so P 9 %&hrrpl e, the am no-substituted EP
pol yner nade by t he procedures set forth in Exanpl e 3 was anal yzed for
chlorine. ghlvpiEne content was determned by two procedures, i.e., (i) a
total chl ortme content by elenental analysis, and (ii) a nea ur anl C

chl ori ne by idthie axamplesqnthet-substitugad |EP palymer mqsifbytﬂr?é’w
200 i of iKesator diitOM tnitisnaliaiong thp pymErEheles. ﬂa mfo ﬁﬁﬁm
i MpUr i t & eSmatiou bNINGMytresctiowith prahelegenated sluginup A ‘Ilp ; ‘L‘T
sl owl y addefdunetianility inither polymer qhainThe pelyreer was anglyz E 5 zg;%;w a,,d

pol yrrerwasmawwné(l%tbe ﬁ'ﬂ°ﬂ§°ﬂ?’l‘W'°’H’f'?’HEF“éf’Ha°°§W y chl or| ne cont ent .

The ami no- desoibed i."td?@blb yrrer S f &Qg} ho@bengwas al
anal ysis, ando2gm ?fé‘tﬁﬂﬂ\é‘mﬂ ;1\? Hu"jr ic h‘nrtg hgma f,gmbu,.

spect ro@cos af mTaéra&oﬂSOS

cm ( 2/ 100 Pmﬁm\ﬁﬂ"t‘?"é’f ??P T"atg]p aHE' tgﬁ nhﬂdé ,Efa aﬂameim"umm)y- 22

EP0518949B#ddition PfrPd’P with tHe@shmaititg yoTition Bysi@omgiatios e a

pol yol ef i n“’!>s rature ggrfm@d@ fougiya Weidhe@Ritea paperand theaesidue

pol yol ef ! ” h ﬂl hs ruutte dabwdm fQERsi amountigs Boprbmmndl (aperdx. Fymi) to

reacti off . 'ﬂ@&ﬁ Iﬂ&v)é%%ﬁﬁhn&ﬂ%ntﬁ:ﬂnmner Soutinuipg this process eight frac-

Conve”t ' 0” ons WesighEiwer&otainelt ﬁ-tmaaﬂmamegfnﬁb@mgdPWBmpg?%EPgéth?57
3,565, 804 et cimﬁtrnerhb Frectiond weepdabelipd dntheirorder of erepip] B‘g@ﬁ

5 \ver v@ggglﬂw ﬁL B arialyeeduciordirgeathemehniaiiesidaspribed ApRYe iR qopbipgtion of inf

eque,pt S‘cﬁséob n&hﬁwmihm For exanple, a polymer of a [err] to [err]
nnnoolefrn e.qg. ponetherne pol ypr opyl ene or polyisobutyl ene, (e.g.,
havi ng a [err] of greater than 10, 00@alskecHVas 15, 000t o 500, 000 ornore,
general | yfrom 20, 000t o 250, 000) is hal ogenated with either brom ne or
chlorine; preferably the latter. The hal ogen nay be conveni entl pﬂded as
gaseous zehl or i #FASEQB d br oni NE—EMA. hydr ohal é&-@ﬁ‘:ﬂ@hﬁm—l—@—%’r HBr gas.
10 The anmount jof hal ogen intrpdzrced wi || depend onithge particul ar
pol ymer used, the desired anount f am ne to be mtrodprI gd into the
nol ecul e, the part% cul ar al kyl ene 2% ne used, and the hRaFogen used. The
a nt of hal ogen Ifhtroduced will Yeherally be in the ramfe from1 to 5
halogen ¥t ons per 4ol ecul e, depengdigg on the reactivity @f the resulting
hal i de. On a wei ght percent basis, the anmount of halide will generally
range from1 to 2% nore usual ly fr3m1 to 10. 15 ¥ne hal ogenat i on step
may be conducted ig¢ the tenper atun,elr ange of from ordi magy anbient
terrperat res to 12pC. To aid in 't hal ogenati on step, tge pol ymer may be
dissolv in a suitable sol vent, uZh as carbon tetrachlorlde in orderto

rthe viscosity8of the polyner}-.although the use of 1sdch a solvent is

ot Mecessary. The time required for hal ogenation nay be vari ed to sone

extent by the rate at which_the halogen is in- troduceg I nari from?2
to 5 hougs is a §8Fstébior§cﬂa?%%g't st eFaingg. byore raq*h’e" at ed
pol ymer and am ne conpound ¢Bich, isirpmopcxtianiall epethel yermak masight
pol yal kyl ene pol y- am ne) rTB br ought together in the presence or i-n the
absence of an Inert solvent parrtlr cuI arly a hydro- carbon solvent. The
I nert hydrocarbon sol vent may be hat | GbstantidilpP Gritbrintdis-
al cohol s#ray bEheggalypis ) the JEing; é'l't\?'gi r’j’.‘ " :: °§3§hﬁgﬁéﬁtﬁr¥"§m ?aﬁbgnot herpsol vent ,
when capabl é"ttb'f'mtﬂfg@'ﬂ? netignality smpng the RolYmer € reaction may be carried out
at roomtenperature (20C), but elevated tenperatures are preferred. 25
Usual |y, the'i’iﬁ%%ﬁature will be inthe range of from[err] to [err].
Dependi n on t r f rinde by tA& prpcotiiiresCsst farth indexanpied was
used, rml en‘ﬁ nR‘e' él i’ﬁ’é’%b&md #pfmbﬁﬁvo ;IMewJueaé) atotal chieripe ceptant by
concen- trat | ,,)mamaoﬁamﬁﬂﬁﬂyﬁﬂa:hmsnestrosmve usually from 3

to 20 hours. ﬁ@ﬁ el Rasie66Naa Ini00 flofihexane. Tresalution wamfiteredtogpmadye a" s“s-
enhance the ngyf,&eggg],pbgammﬁgmmm laitthel paiymeciuasithan sioply aqldgd

pre- ferigd g ol rmntatet 8 prodigiatod mnrermreowefegmmtmm.qﬂ@@nm lorme
mole ratio o

{RGaIRaluRE pAiher Wes foind taconialp 18RRI htle'QW?"F" % T%T
t he range fr%@;,@ﬁmm&rﬁg}mmamfsmm@m@emnﬁﬁmﬁﬁq@ '|f°(5 &N egof
pol ymer, nor gos08eml(2/100Ghch) witb sibvilardirecf n@ﬁ"'&ﬁ?“ﬁ'@%'@f’nﬁdﬁfﬁ’& by m)l e of

hal ogenat ed polynmer. The nole ratio will sglepend upon the amount of hal ogen
present in the ha-



| ogénat ed pol ymer, the particular halogen and the desired ratio of

hal ogenat ed pol yner to am ne corrpound After the reaction has been carried
out for a sufficient length of tine, EPOFI8948B1¢ i on ni xture may be ex- 35
tracted with a hydrocarbon nmediumto free the product fromany | ow

mol ecul ar wei @istindizatedabowathé amiim-substihdes! pbipmersah cofibrise ppaiydigtin substitutedibp aminregroups

i sol at ed by pepagthy helegenetior of a balyolefin to fonm a pdiimer substitutesiby halogergroups.dolipwadbirgestion)
hydr ocar bon otthis pakegefisitasizpolymer with gn aminec Sych processastare:ponvgationsl (and are digclosed, e.g, in U.S.
chr omat ogr aPhtgnts 3,2¥5.564, BEBKTHEZ MEHEE4, and 4A90 %whﬁ'ﬂéhb‘i!ﬂse'FmPaHPé‘a'éﬂPﬁF‘e‘ljw in
preparing t imeripdisriacedyith the "'MP@WHW@EP?’EHQ“%"T the gibpRapent PY‘"E’\e for-

i I | |s
g?ljgﬁhége or d’arara@m R?h!ﬁ‘?" a J@ngere oY @P@Sgﬂ?i@' %’?‘I’g g%lé gga)
?985;‘9& conygjeriy, added

al dehydes (é‘ wﬁé“sg h it
l'i ke) can aP P:Féf I t & ubgal (b d &thdupt of
cor‘rpound Of t be in @d ggm gljtl ral rérlle min uké%hgﬁd't engOdé Pﬁl
radi cal (e. Q Itr&m:ell ige to%ral h\Q er i &lﬁ de éndfz
having from, ﬁli 5
The heterocy,ralfmqoiy qg;g“ f s use In present | nvent i on corrprr se

heterocygl i C Cfghasys roﬁﬁébtlﬁdy Bs odn&\ﬂte@rn@l‘re té?ﬁpeﬁturd’f&@b BFFRM ofdinBy altbibrt tefipératures
ni trogen het@{28-c2dd if the hiibgeRétioh S5 the PBljriacs fidy be tidsbivad @ siitibRIsGivent, SUTH as dafbon
whi ch two adgtreidiis; iWoRieito Bivétiffe vistosty UEth folyrier) Silholighthelubeud suahy Solventispaimbabsary.
af ur ther 6- ar onmeitifne rdi@ivedTd? G3l6denation maylle vayedts someiertgnt by thb ete at whiahr thé haldderis in-
et er ocycl i RroGuzBY) Oxdindrilg frovh 2 karGchoarts id acsatidfacory Hellopdnatianipadpdgr oup. The het er o-
EH C CenpounThehaogeodted miymendignind@inpound (tgo awmoniss alkyidng palyamine 8 polyalkene paii-y
t he het er oc yarinermayi bedraught tegether in-th& presencet as ih. theTéhserge pfantinertseivant. peytiaiaty a h¥df°'
part of whi chrboresplvin. The inas liydmparbeqsolyerjt mew-be aliphatioesqrometiny Alse flighatic aeahalsaay be
cyclic ri nguseskhy thegmelves gein gembinatinsuith enqthengfivsgtsw pable of ésemlrmsére "%M?é‘ﬁ'z ene
ring or napht hEiedeastion bsyﬂ'f'@rﬁ“t afgom tﬂ'ﬂf"&é‘éﬁ? (2 r'r’H'i"ﬁBeé
syst em c&h dsualy.cenipprecaturewifl be Inthe {rop 1 c Rere %

EP0518941B1 %JPE%*&F“'&W used, 'wg@gb o OI:ndB%,E{:'g i j 4 :e%g:" re:%gg}e

kil JE
P ne gr., Sl aro
' fjahﬁ 5t§5 %Ilhﬂp mpou:rg

adj acent 6- £
ferably sub
Suktabl e ,su '%Jngﬁjfl ]
elnllfbé% th£’£ﬂ| bR SHseAtliPINE ha-
Iaobﬁf aht thid[ask irgg ﬁ{ haléHeﬁat o p@f?n?ﬂ&-ﬂmﬁeélf; péund.

Peee
Ejﬂ

such as & kynL PLDS

butyl, 5 S M§

(such as phg’&\é deyg,ym

atons (tolyl,” XidrYe redefi Erne@d?ﬂfoﬁbéhfﬁdekﬁingﬁiﬁtlﬁb KRdehction mizturelngy®6 BN

atons (sygh tmmemwdmmmwmmumucmﬁewbw malB@liat Weight riviag salt Siich Bs| €

subst i ut ent Sorled.0rhé PredudtifaytRénde isbieilad by dvisoition of fieGolvant. Gearthet separatioh éropahrasicted

SubSLi t uent shyarbearon br HurificaBivhimal be (HisdOtias desireds eub{ cheamatvglaphyl ar ge to al ter

significantly the hy- drocarbon character of the hydrocarbyl group. Such

pol ar subst i THEALDEHYDEMATERIALI | fi ed by chl oro, brono, keto, 10 etheral,

al dehydo+4ornitro. The upper limtw th respecttothe proportion of such

pol ar subst i t uefihesidehyde rractantsempldyed in praparing]the mptoralsoEiblg inyeptien !l mP'ﬁhft‘”BP"sP foge

hydr ocar byl maldehydeer perafermald -p‘th°!9§'d°d""b'?ﬂ @Fersteqﬂstb#tﬂﬁlerrﬁd“er@nﬂ@r'h % &{p

are ref err ecdPouRgisesych Ap G 9o (&-fly "HO,

Pref er r ed helh@ljkg) can aisaba prmploye GPW"@”E ﬂfsr‘i_lli’ ?m’f 'qm °ﬁ“ds mIP‘V\E;ERCH
Y"Pg na

wh w re cargmdwa ical {
her ol 2 e S g

'3

N
ererm'r*
h‘ﬂ‘mst pre- ferably [err] to [err] al kyl). 25

Exenpl ary of #Hﬁéfgrrgﬁi@tdl_& ﬁlﬁémﬁﬁgyl in this invention are triazole,
‘benzotriazol et hyl benzotriazol e, 5-butyl

benzotri ggol e, rpsfs Sritbdckaite Qbeful in Pre@MifivehtidAoARLS Hetbfdeldia compsllid Bohtain-
benzotriazol g, g T% bcbﬁgdﬁa Wiﬂh%ﬁé)ﬁiﬁogerlé‘ﬁm Atbm Bitw3 B thred@djeicBnt nirogdh BEt¥ro-atoms,
benzotri azol igyhy tqg %BPnE bideNeRrocyelictinglinaibritpart Bt fhef 6-aarmdtie, heterocyclic

S, 7-di et hyl &{aigaic Fmga&aérﬁ whbreir tHaihBisfodclicleemgonihd dontaing &t least.1 7N(E)- BigogRyup. The hetero-
benzotri azol &clic compound can contain other hetero-atoms, usually O or S. Preferably, the heterocyclic ring is unsatu-

&5 rated.
The 6 membered ring system, part of which may be formed by two adjacent carbon atoms of the hetero-

cyclic ring, can comprise an aromatic ring system, for example, a benzene ring or naphthalene ring system.
This adjacent 6-numbered aromatic ring system can also comprise a heterocyclic ring and an ethylenically un-

23



5, 7- di dodecyl benzotri azol e, naphthotrlazole 5-met hyl naphthotri azol e,

5- et hyl naphthotrlazole 5-butyl 30 n triazole, 5- propyl

napht hotriazol e, 5-dodecyl napht hoF?Pﬁ?&‘ i m dazol e, 4-nethyl imdazole,
4-ethyl imdazole, 4-butyl imdazole, 4-pr opyl i m dazol e 4- dodecyl

i m dazol e, sghurktBd dhsyotid @whl e, 5-ethyl imdazole, 5-butyl inidazole
5-propyl im mmﬁw&@mé:myé adjacentiG:aumibered ting$ystem w?BF‘@s"'tMt' St't"md (Pre'
benzi m dazftably sibstitttion in shahsystamisgegursion carbpnistoms of thasing); 1 patit

benzi ni daz elkeryl, doylchpatieyboy lelkéninsrichrasliriaraups of fret i |<=a '“°‘ °'°

benzi mi eaz pénty), décytand the liked aoyl ave e & Qcarbon g 'ng" éL? ?al :ﬂ&c{’ l V
benzi ni daz efediom;19.car atoms diplylewil sthyinbany) ﬁ'?% p;a)ea"d alsyl t|t nts, pm_
benzi m daz ethenyl, Brogeny; htany Jdeﬁﬁﬂz‘?“ﬁf'&df? Ryital Ftﬁiﬂ 2 ﬁhe hy-
5, 7- di dode(!'9¢d tbﬁsﬁmpﬁ'ﬁ@akﬁs'!ﬂ:e"ts ;?‘rcgfég‘m o

3- butyl amsi&ué S0 EH Iroﬁ

4- et hyl "y P?“e'l’b"““!l!‘%ggg?g il r Mm &'rou&hpf?}aéﬂ?!{dbsﬁ;‘:(énlf&:gmn:

W

the
5- me- thyl; ob dﬁ?ﬁ? é t thiS Brebiéatén| €, 5-ethyl
benzpyr azol9® ' Profar hBa‘Ee )?cgy '; addr HRYdrmi@nz- pyrazol e, 5-dodecyl
benzpyrazol e, "7f°ﬁ°e y| enzpyrazol e, 6-ethyl benzpyrazole, 7-butyl

benzpyrazol e, 6-pro- 40 pyl benzpyrazole, 7zdodecyl benzpyrazol e,

5, 7-di met hyl benzpyrazole, 5,7-dieth b zol e, 5,7-dibutyl
benzpyrazol e, 5,7-dipropyl benzpyrazgl , 7- dNgodecyl benzpyrazol e,
2-pyrroline, 3-pyrroline, 3-pyrazakiag) bazdl e, 5-nethyl carbazol e,

| Addl e, 3- net hyl indole, 3-ethyl indoley 3-bBNtyl indole, 3-propyl indole,
35~dodecy$ i ndol e, 4-methyl indole, 4-ethyl ipgdole, 4-butyl indole, 4-propyl
i ndol e, 4-dodecyl indole, pur- 45 ine, phentthiazine, phenoxazine,
perimdine, and the like. Mst preferred are_ benzotriazal n

t ol yl t ri azokhereinZRERATMTN QR*I?F'O“FEE‘S R QK Sl BA%E‘”E’E?—'\'P #&@mebﬂ (magEere-
am no- substferably @do Gotlier is reacted with t e L-bifia-
react antssi n ExempiaryofielerogycliGeacisnts "?ﬂ%é‘rfﬂ'? 'BY? ﬁ%é dD%"Z%jz o%ﬁf;%g ‘P'%g%h‘;

zone. The raslect-thyl bergptaazole - z‘? o Berbtiblb Ve

to react t heenggtreaels, a@thvmsgzeﬂ%ie r@’o' °°_d| ] &ogiggoﬁ% 53{%%@ betz&tRazole,

pol ymer and® THE °"' 53 mﬁﬁﬁﬂ%tﬁﬁﬁﬁﬁh&i&fmidb boum a
Maani ch Bas®’ '5 ﬁéz%%wsiolem-mbw Inkidigi6le) 4uttiyl S

bound t P at "4P ,d npao% uwreas:imawl Wrilgzolé, Biethyigrhidazole,

hydr ocar byl .,..d Aridaoisa béheiiieisoie, 5methyl banzridsasié, Greehyl

[err] gr oup )| be&mﬁaamdbdwnsemﬁnndamm&nmwrbenmd

pressure U“ m&%ﬁ 5uaﬂbeaﬁﬁuaﬁlepaﬁopyweyzimiumb3z-dm bggnn-daezaﬁgy

t enper at yr e f Ldiéthyl béhzifidaaid) 5y-dibutyirheRSmitazole Stipraryhbeazimideroles

of |ess #ha%‘ v be ' i@azBlQ i P::d,lﬁ-dﬁﬁlyll’pwadlg( 3sihghpyree Stbutytpyrrole.BpropylPyrrele Gt ¢ |

ReaCtj on t egRek Jbﬁ&pﬂét .@teeq:.ethﬁmm[éoomtyl pysroteod-prbpyl Byryole, 4-dogecyl Pyriqie. §9- g1
degﬁr/rlpo& ti &%ﬁ ua)gf:;}w@ﬁyrdzgg,bsfmtmmm wmuenmmp%a@etv@enzewd& pﬁ' enz-
enpl oyed, WpjrizolelEdcabdyrbenipyridon; Trmethy) beneryraagle, Grefut bonzgyrazp 'g\?‘ Sy

react i 0Nz OR@ bédzbyrazole, Hdkibdyhieapyratale, wwﬁw'rbeeizp \9; $i7-pliethyl 'BW'?’FB@_ '

general |y phewpyuzel, §1-dprod! l!l?nzwmm&mlﬂade%%‘z F{Ht in

will be enplcayade, ey mmwdela&wve% Bethy °‘? r’r i

conti nuous dmdoleeni conti nuous manner 818 S8
The reaction carﬁ-@ée%lmadt'@ﬂhyfiﬂd @ﬁif%ﬁtﬁléq 5"?" Sglegégh&gsl st?’?red
tank reaét orl@,P'lelHSb'aztﬂed?“e'WWT ®he I|ke The react ants can be
charged to theM?%H&fP'i’?j’rP’%‘?Pﬂ@"@B T?’V‘f y or internittently, together or

sequentially n_an g ggm ﬁégé $ ém no- substi tuted pol yner and
any sol vent ﬁ oy gt e ¥ Rl&m arged to the reaction zone,

Tt by a' qyg‘:@ @Ebﬂélyn%m daBiSWith¥neruidyib 6112 hetbrotyok rbsetastiepardancs with

ni trogen *t eqgl gl Peactioh z6HBSTHe AsictattSark Bintaomd bealtimearidiveder conditionsn
zone as a m wvgm eitfine!yRiupy db th @ininc-sutistitntedjenlymecsnd thenhi groups
Preferably BoRRicHh 15r@l SMERich Basei@indeneatibmprodydt containing heterocyclic ni-
het er OCYC' | G bﬁ Jnﬁgﬁ'dﬁthgaﬂéaaﬂtpoitﬁn it amineauteYtued pdiymer thfoughta ydrogacyiene.greur 4¢-
reaction ﬁoq&& HrSihhe aldEHyded e 95 & Methyléne (T8, poramderived frereformalsiehydeln be 4
acconpl i shed  Ughé\@nditions oieniparatuee Ak pressuranmdas whictethe reaptos °°°Hﬁ&° w'de"é,g" ff:;
am no- subst i §rily @éinpratuyesif fram Clel20016, preferehivimm 2Rde 4303¢- Jemper cggffb
Wil gener al Lssd bit undesiratyp elow readtion rates can reayit Jieastiop jpmpe "’fsﬁfg 6 128
preferably from1:0.2:0.2 to 1:10:1 0, agg nore preferably from 1:0. 5: 0.5
to 1:5:5, nolar equivalents of am no-substituted polyner noles of al dehyde
reactant: nol es of heterocyclic ni-



trogen reactant. The reaction can be conducted in the absence, or In the
presence, of a diluent or sol vent fﬁg %{}e*ﬁmtl no- substituted pol yner.

Sui t abl e sol vents include m neral iclubricating oils, and

hydr ocar bon sol vents 20 such as aliphatics, cycloaliphatics, and aromatic
hydr ocar bondesomreeitienpointaf the ragianters rasetion prodsictsrsn iso begmployed, with ha atendantfgmation
preferred sofibyatedustsyFhe pressures inshe regsin zoaq wilkbeyificient 1 maintain afiayid Fﬂ‘l@l?" Epdiy and
sat ur at ed hgeneelypressires f t é?op Py, 6"‘{%?"? b‘ﬁ&l"h‘r‘&ﬂ @H"Y"&ycﬁ"lp 0¥ aromatic

hyd b TB?fe s “tb6 'éﬂd roy _
Iﬁs{ ?g? |r QZHEFS? 58&8 r"]émw% ?@vag gagﬁ-és suchas s gﬁgtanzﬂrgacéoﬁg:ub-
h t I h |

e Gengggtﬁx zrgn a‘%a’zaf% ﬁ%"%%%’? bl e

chl or obenze e"y° o Yol g fon &¥tHe h tBr'oEy ﬁnt
The reac OQhEﬁ & he % as ﬁ\Rﬁbu&f &Qal&éﬂ?&l aﬁﬂﬁeﬁfc&h@ﬁt
itﬁédzp%lyﬂ r i RbconBated withihe/REeRRYdlic nitrogen reactant

-5

anpunt o

t het errperat Wtﬁ\,@gg}wpgf ﬁd’&ﬁ%gkﬁmm nlcnditiole reaction time will range

fromO0.5 to 48nhbpldéess of MbTredbHt Pvéntieh @ bd atcdniphshed uding alvide fdhigé of ratib$16f reactants, and

het er ocycl i ghelimino@GRbtute pajnivRbidehidedredtiahEt@idRBycliOnitisgen resctaNDWilk ganbrally k@ chargeddg e n

at ons of 45t ha rai@ioNFEonS1i011:0.3 & BE0L5D refetalipOfray20.2:0.2 to0L:NYH 0 dnd moe prefanablydfomt 1:0:5:0.5

al dehyde enpl %8/% eholareqgivalentsaX snhind-subdtingedpalymeraioleb ofaliahydetenciant:méles of héterocyclic ni-

am no- subst trbgeheshctamtt er pol yners enpl oyed in this invention, this can be

| I I\u t r at ed asThk edattionsan Hesondjictetn thia @bsenge. GEin the:prpseseenefa dilyent a5 solvenicfer thsraminee

angutititated polymer. Suliable solgnts inglude pnefaland vnW6'°ﬂ®ﬁ®}‘"Wﬂ pskhygregarbon solvents

M ar| 9, ®weh agsliphasis, yeloaliphation ond areratig hmw?msg ihaleganatpd versigns, of suel ol ¢

haI ogenat ed c;’g égﬂ*mﬁje"eé a«r\venté are|Gia 6 W%l’t‘t!ﬂg"&ﬁhaf"d” °d' Ei“' piated hydrocarbons, and

EP0518949B1 é?twa'eﬁelkg* ? W Jelpgeng ?Na Ik
as defi ned &EWE“"@H@? ’F?& T@Qf"ﬁk‘e"’f '}'%1'5“’ % Iuene m
100 wt. mer Wi HE" pri mary
and/ or s coﬁﬂ z°§ %’1’5‘? %:e h "" fic ' n@g%&g&gg &J i c
nltrogen re: ct ﬁf r ¥ ° crmmelmﬁa

e pre ab y at | east about

O
E‘% gﬁé ﬁ‘eao%br\é%fthb Rirsg8Patbs df (R amiib-3@
h(‘o hé fesife

50 wt. % (e
suksti t uged &QL piddedly deHp idnd\@besradmnaibdngde. For
ni trogen FGQEJQM' ﬁhth ﬂ&&ﬂ&ﬁt sWEeﬁlld&trat&déii‘oﬂbﬁs t he

| inking unit derived fromthe aI de yde reactant and "hetero N' is the
resi due of the heterocyclic nitrogen reactant). The Mannich base
derivatives of the am no-subsif\ut ed/ polggners prepared bythe process of
this invention 10 are sol ubf® i pn organi ¢ sol vents and in nineral

Q)
oils. The novel polyners of th'glvention are useful In ol eagi nous

(e.g., :{?\1933

conkgsitions as di spersant-vis ty index i aggrtives or as

di spersant additives, and poss§ ant i oxi dant tT'wear properties. The
polynmers of this Invention are {ba ‘ groved t hernooxi dative
and ther#al stability properties c¢npared to t}) I Nno-substituted polyners
fromwhich they are prepared. The p yner o this Yynvention also find
utility in other applications such a% th sty 15 systens, and are
‘capabl e of being cast into coherent gilns, belngNused as additives for
conventigpal therno- plastics, and the I|ke As poi nted out above, the

product s "of b AR 4 rmrrarﬂ--rmq Scsdeu-.tabsee Ry TR, Silar 0
(a) a [err] ‘t%i: 7 mﬁﬁs. tod m 2:* foG BrAiRdtioh GIABbGHR ch (Qan B ifustiied d|
-as di sper sanu.as |t|ves I n ol eagi nous corrposrtlons and (b) a [err] of from

greaterthan 10, 000 to 200, 000 ornore (preferablyfrom 20,000 to 150,000) are
useful asgeviscosity index inprover dispersants in ol eagi nous conpositions.
20 OLEAG NOUS COVPOSI TI ONS The additives of t present invention can be
incorporated into a lubricating oil (or a fqu any conveni ent way. Thus,
these m xtures can be added ®oclgeWrHy—CHt+eN] ubri‘eating oil (or fuel) by

di spersing ordissolving the

56 H
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25'same'in the lubricating oil (or fuel) at the desired |evel of
concentration of the dispersant. Such bl g% ng into the additional
lubricating oil (or fuel) can occur EF{51p 1terrperature or el evated
tenperatures. Alternatively, the additives can be blended with a suitable
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13.2 ml. of 5-norbornene-2-methylamine (NBMA) (12.8 gm.) was added to 200 ml of hexane. To this sol-
ution was added 81 ml. of a 20 wt.% solution of diisobutyl aluminum hydride (DIBAL-H) in hexane at 20°C under
a nitrogen blanket over a period of 90 seconds. The resultant solution containing the MNCM was introduced



55 13.2 m. of 5-norbornene- 2- net hyl am ne (NBMA) (12.8 gm) was added to
200 M of hexane. To this sol- ution was added 81 m. of a20 w. % sol ution
of diisobutyl alum num hydride (DI BEP9BJ84ABhexane at [err] under a

ni trogen bl anket over a period of 90 seconds. The resultant sol ution
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pol ymer i zat gation 4re sixiva in Table | amdthe esults indabled: substi tuted EP interpol ynmer. The
conditions of polyneri- zation are shown in Table V and the results in
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mn. 15 Al/V Ml ar R&aRglEions for catal yst conmpounds Hexane

= 4.22 kg/hr. 20 Re: - Et hyd = 67.5 g/hr.
Pr opyl ene _ eac201.162. 1 g/hr. 55{1]3172 liter (CFSIR) = 0.646
g/ hr. 25% Tempexppure = 30°C = 4.25 g/ hr. Hydrogen

= 120 w ppm on et hylPereshEd (nmasked -a5EORYER) gauge = 1.917

g/ hr. 30 Table VI 35 ‘merizatio raneters

Pol ymer Proporti on Rali\tgeitag%x Cat al ynlszl?)e?J rpm Et hyl ene
M(1+4) MCM ( §eisdfencef Timeé ency 9 mghg) Content (W.%  [err]
(cony 9% 173 Al/v M3%4r Ratio = 10 for 6.7
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g. (0.011 nol e) ben- ngpt (h@gred dissolved In 50 M. THF, was added. The
entire mxture was stirred for 12 hours at roomtenpera- ture. Then, the
THR_and wat erwas renBPe8P8¥e} ot ary evapgo?3o8/bThe sol i d obtai ned was
washed w’t h acetone and dried. Anal ysis: 0.196 wt.% N. 55 The product
pol ymer anal yzed for 0.196 w % N, corrpag.gg&%#%he 0.06 Wt %N In the

am no-substituted polymer charged to th h Base reaction zone. FTIR
spectra of the Manni ch base pol yner product so

35 Polymerization Parameters ___ _ Polvmer Proportion

o Rate Catalyst Ethylene Mr, (1+4)  MNCM
\ \ '
dg/hr) Efficiency (g/g) Content (wt%) (125°C) J(conv %)
173 267 36.8 6.7 92

The resulting amine grafted ethylene propylene polymer was isolated as follows. 500 ml. of the hexane

solution was mixed with a 10% solution of diluted HCI in 500 ml. of 1:1 water and i-PA at 65°C for 1 hour. At

the end of the period, the water layer was removed and the supernatent hexane layer was washed with 500

45  ml.ofwater. The pH of the hexane layer was adjusted to 7 and the polymer recovered by evaporation of solvent.

EXAMPLE 7

Into a 500 ml. reaction flask was introduced 10 g. of the amino-substituted interpolymer produced as in
50  Example 6, dissolved in 200 ml. of THF. The mixture was stirred at room temperature, and a solution of 0.8
ml. of 37% formaline (0.01 mole) was added to the above polymeric solution. Then 1.31 g. (0.011 mole) ben-
zotriazole, dissolved in 50 ml. THF, was added. The entire mixture was stirred for 12 hours at room tempera-
ture. Then, the THF and water was removed on rotary evaporator. The solid obtained was washed with acetone

and dried. Analysis: 0.196 wt.% N.

' 85 The product polymer analyzed for 0.196 wt% N, compared to the 0.06 wt % N in the amino-substituted
polymer charged to the Mannich Base reaction zone. FTIR spectra of the Mannich base polymer product so
obtained showed characteristic absorption peaks due to benzotriazole along with peaks due to the parent poly-
mer. The Mannich base polymer product was found to be soluble in tetrahydrofuran, heptane, xylene and min-



obt ai ned showed characteristic absorption peaks due to benzotriazol e al ong
with peaks due to the parent poly- mer. The Mannich base polymer product
was found to be soluble in tetrahdeBPGT%ﬂ?’ Flept ane, xylene and mn- 29
EP O 518 949 B1 eral lubricating oil. The above benzotri azol e- EPDM pol ymer
Manni ch Baseralpubdicltiog ellas anal yzed byt hermal gravimetricana- |ysis under air
(Per ki n El mer ThéabovechehZptriazpleckRDM nolymer MahnichBase pmdnct wesaaslyrediuitipimal gravimetric ana-
stability. Wei§@terairdPerkin Eimer it medel o detormingthe pqlméﬁthwnp@vdp FPEH"'de yeis 6
was al so naofheaming-substityied intotpalymerigtExample was al emoamms hed tereby obfained

| 1 | ust r af edam Hlugtragad inFigure Wﬁ@%‘ﬂh‘ﬂ‘&“ﬁ#hﬁtﬂ‘&f’@ £ Raget de ﬁgq#ﬂle a'"'""'s“b
deconposi t i Biuted ipferpplymer g Exgrple ‘f’ﬁsmmmwc“tfﬂtﬁf”?"ﬂ ?J‘Pd

was i ncreas H@ bengotrazgig EPP Fea P durere sipleghed fpmino ’ﬁ'ﬁ%{eﬁ"ﬁsm

t he benzotr fHZE&W d polymer is nore stable than its

am no- subst oI ymer presursor by about [err] at a weight |oss of 50

wt % he procedure of Exanple 7 was repeated enploying 7.4 g

of the am no @ 7.4 SR BirR-sBbstiGiled POYNE? Brobiuted 00
m of THF, %{M g %ﬁ:gﬁg%&o mfb&gf cfl gloh%ﬁ?ﬁ dgﬂbﬂ moféﬁﬁﬂﬂ:&@e%ﬁg h8/87%
formaline s .Hénh utuori’)‘ d 8lo78 10600645 Bkl dRbon o8 IN20 il e el Byed TH6 DHF €

in 20 mwa asemmeéhaﬂﬁ%afd%ﬂ)dmwﬁstﬁabmMlad%ohharﬂlaﬁed
gaseous [er Fri1e pr@d&étﬁeb&ysa&mddu@m aNdlysis WEohEIA oM4vi vae.et one and dried. The
product t her ebyhe éizétiiax61d Mafirfichib@sérpdiydigr prodiadk §f Exaimplets wes tiiea tested foi SutigeuinhiBibidd. (vid he
ber\ldpt ri azolhme SiELE) and viraisteiniindio (v theViBdast) as désclibedbgidve 8 was then tested for
sl ge i nhi bi tThe ISIR test has Heen BUrA, 4ftas & Jargamumben pirevaimtionshiolbe an ml(emmtton@sqﬁm
, a® dewcispéreiog fmekofilubricating Sil speswit aditivebeen found, after a | ar
nurrber of eval Thafriediur chosen ferdhecSIB teatoval b used craplesasemirerablybrisating A compositiop "'“9 an
di spersi ng otgialvissésity ofiabout 325/SHE alAB1C thatdpstheanysed in g taxicab thal wasidiven gangrallyiorsherd o n
for the SI Btipeguly.¢hembycaysiegh bulldup Riahioh corcenisatign #%ﬂ? USﬁ"rSH BPP" thatwse g‘f*’f’ °Hh
havi ng an oM"E#ﬂdYaM'@éB%qeweﬁf'“mm °'B2‘;’§s°3iﬁ'"§? ua? g’y@% o1 e% ﬁi

In a tax?caliakyldithiophasphatejaptayea ‘?%b m s t 0 E1

causi ng a bt!‘iaFEﬁﬂﬂ'”SPyda""H'f‘ﬁﬁ‘ \l| hetﬁ"g H%g‘? se%&é”‘émgé “"Pf
one our esul

sth gt:(géﬁ bI QI H%Ah%hembﬁ :e arate :mg

t hat was used (7B tpstw
viscosity i r'? é:.ﬁ’éﬁg T WA Feed 8
uble the condi-

di RLky! di, hi s%‘”

er e s*mern

wrs

di spersant. tlo §, Xa}%s, |J ruagen’rml nhibiting
refilling t ?es@&w QbJHd Iﬁ'gbl:B&rﬁJn\é@hﬁesu &iRatant Geell 615 b
was CondUCt f hQ(L o BddARE Bifilg tdsth@. T3h BraMS atledichbiendl béir QR pRickd in a

whi ch was ms étaéf\’ébntrﬁu Harand W&s hdated Qfl138¢C o} 160g6rs Mthe madendelongii. RGIohiag thene
hour at @O%atﬁlg tm&e&&ﬂﬁﬁlﬁd tRsoil b8iRg thsted WaScdolRE atlditlien Gentriféyad fobbog 30 minetes at room
super nat ant tghgeratité atlabaufagno gé) AAiddpbsits oft lad siudgaahatifolre inthisistepewepaseparatsed:trom the
theieby sepaiidy Gecaming (e supsféaait@ll andtheh casfuily weahingthe slidge déposits witli2fi rlioflsgitane to

0i | - sol ubl e rethdvel gErerpdithol fran the stinige indfurthlexsastiifiaging, Tiekaveightiots herewaelid sludge that forms
enpl oyed by i the test, ia silligranis| waselterntined bydryingttieliesitusrand waighing itiThe reauits wergaqpaeod as

of sludgee Temeurtbtmiepipitaterhsiudge in nemperisop with the precipitater sludge @f g hlank sotisantaiping any pdd
wer e det er ritiopal adsitive, sbiichnijank rredlizad o aypting RE10SThP @PW&H‘E“[R?&'BWF "%P I
anount of t eétheadditive, thelowerdkg 1B yeluessd the moesefiective Y’éﬁ“‘% pdditive g a 8l ?ggltm:

bei ng test eg;gsfwd “nfb%rggwﬂmaae gaafaf ﬁ!“‘é??"'@?@éf"“‘@@ﬁﬂ"? ﬂljé"*t"w@"' h‘b'a\xg

heated at [ he g air. Lol %W 0L 10 aams of
heat i pgugegﬁvb@%@ ﬂ?'fém{,m ?fiﬁe n{iﬂ" be$ egg;@&% Dl % ?2\ g v
i LT izf‘ﬁﬁé”‘?‘sﬂf‘“*’aﬁ?f T

U I’ -] u

deposi t's g abdG ,ﬁ‘ aEH B&b which whd Rt 4bd@e.7
and furt her C@m ?b&urw-gd .tt%amsanﬁea\a. bdbbﬁhwa@hmaassfmmnﬁghe
test in mllkQEQiR phmswéi& 104 throdgh ek thél Saniphss] ALK R Of thE tegtiplerky, Which

The results Mﬁh@cﬁl@@ﬁf&%ea’i&l aéﬂeoes’hﬁi@lﬁ'ﬁeteﬂﬁmd&ﬁﬁﬁhlwrﬁaﬁ&tbfsdymdmwth‘ewall surfaces
conpari son Wik#s tésbflaskd if Whish thesniples aredomaimek am vishalp kvalvated esin theivernisty inbibitiona Th -
tional adsli tanvsant oftarmeh imposstondis wally waa rdteiicivalues of fromilitart] with the BigheT embiepkeing theyy
sl udge pr eci grbdteramount 6f varhieh, pwcompanisan wdth ablask wittiap additive thatieraledher t he SI B

val ue and the nuoGgras of SIBitastollmesmixdtowith theiindiceted amount of the prgductsic Bxamala f and tested
ot her wor ds, inktie efdrslesudlizid SIB/and YR tests: Zhef dabashaneby pbigihed are sumaarized ig| I bglowy 1o
bl ank, then it would be rated 5.0 since ghe blank will be nornalized to 10.



45+ * ®*The VIB test was used to determine varnish inhibition. Here, each
test .sanpl e consists of 10 grans of lubricating oil containing a snall
amount of the additive being teste®POP&94883t oi| to which the additive was
adm xed was of the sane type as used in the above-described SIB test. Each
ten gram sanpl e was heat soaked overni ght at about [err] and thereafter. -
centrifuged to renove the sludge. The Zabdertant fluid of each sanple was
subj ected to heat cycling fromabout [err] to roomtenperature over a
period of 3.5 hours 50 at a frequency of about 2 cycles per mnute. During-
t he heaki ng phasBxamgndewhiR¥PWEEF *a ni xture of about 0.7 vol ume percent
[err], 1.4 vol une_pgaeeatamédmnd bal ancesHps mgas bubbl AR nadigl t he test
sanples. During the cooling phase, water vapor was bubbl ed through the test
sanples. At the end of the test period, which testing cycle can be repeated
as necessary to deterndn@8tdne inhibiting 2f42ct of any addi®ive, the wall
surface® of the test fhagsks,In which the gagples are contaisned are visually
eval uated as to the varnish’inhibition. The gS amount . glf_ varni sh i nposed
on the wall's was ratedO:84v@lues of from4-+d 11 with th tﬁgher nunber

bei ng the greater anouptsofgvarnish, In coapaérison with al+8 ank with no
additive that. is rated 11. 10.00 grans of SIB test oil are m xed with the.

i ndi cat & a rétgP%fe d%:g ﬁlﬁ?%&?ﬁjecsqu%gé)gf)ﬁ E&?glgﬂ)lhlﬁbiﬁlg%[%geﬁi&% ﬁl_g pi"oﬂucw'&this invention.

af oredescri be a ests: ata thereby obtained are summarized
I n-"habl e VIl bel ow. 30 EP0518949B1 Table VI 5 Exanple 8 .
Prioduct : ChaLigg Amount SIB, ng VIB rating 0.08 g
Tegh 10 10 0.16 g

5.23 . 1. Anoilsoluble nitrogeﬁ-c@rt_a’l’rﬂng&ntioxidant polymeric additive which cathpis#s a Mannich Base adduct

1-2 0.50 g of at least one oil soluble amird-suBstituted polymer derived from at ledst 2nelihylenisally busaturatidt a
i | Lustrate th@ydbdd@peadiariatisasiting bidéhpid deadidntiand|at leqetertei hetrogyolict raastapt eoatgioing atof
thi s i nvent i omastGheN(F- giddp ththeAsteiyclicsiog, whérein sridamingsubstitytet pdlymenepmariael an@miant
pol yner zcaddi hbeebstiied interpolgmeroGitogen-doblaining norBaers artthglymer chifin menomeraad is forfeedy |
sol ubl e am no-bg apstass whidccoppisgsier derived from at | east one ethylenically
unsat ur at ed hy dsjreastihyat atemperature of less thersB0PC (atleast ensmpamer baying 4 geners)fgrmyla of

| east one heterocyclic reactant containin '8 | east one - Nél—%?ﬁrgfr glufp Lgﬁnhe
h?r ocyclic riwapreiviRicpmiriqesan piylenigallysings ?4.'15'9}'?‘?6?3’36# ipan'p & 3:5 i -
e e e S
pol yner chain n¥ magiing a SePn reeend '
reacting at a tBHpeP-SINANNIGONIRREE aGyan Terr] (j ah least 9 QU

havi () keraing pemer cifymon &'ﬁfaiﬂ.g'%s ; '§$< e i el
ufrjll\sfialtn grgt ggnﬁ;g@ B%m tior}p&?ﬁu@ n,\g:n‘;’n asporxwench in in&'jedlngﬁl ae&.ﬁgrg%et- Tﬁél@%& SSIFI%’Q.I y

integer ,

X is sel®cted f t he gr,o onsi St L Ty ' ondary
oy e e 5 o9k RS B fch B St B SR 0Ny
metdl | i ¢ cogmompdi bublemivel e i1 RN skid \Hasking dgent compriseendndeiogenatad metallic

nononer s;  and dbRpouR@hndI¥Rill brin& gubBibtydRterpoifrAsr DonpisEs lass thamd.10% Byewelghhel bilegen.

ni trogengcontai ni ng nononmer to produce a pol ynerization product con'ﬁri si ng
a pol yner chaiThe piheluble pdvifiveref il or elaim2owereinsaid aminorpybstityies jpprRelymeg gompises less .
and (c) deashithap GOgPchy molghtiotheloget i on product and recovering said

i no- substi tuted interpol ymer. 2. The gil sol L4 ban 1,
aner i n-sai 4 el ppbizgie sy e o fme BBl (5 Glof Bl
and sai dean MO 3Gk slo e of i R URSFI T G5HENsinGiQfeslepthan foamoardifo by viei ght
of hal ogen.

6. The oil soluble additive of any of claims 1 to 5, wherein R! is selected from the group consisting of radicals
' from alpha-olefins, norbornene and alkyl-substituted norbornenes.

50 7. The oil soluble additive of any of claims 1 to 5, wherein said R! is selected from the group consisting of
vinyl and allyi radicals.

8. The oil soluble additive of claim 8, wherein R! is selected from the group consisting of radicals derived

from alpha-olefins having the general formula of:
§5 Hzc=0H‘(cmH2m)'

wherein m is an integer of at least one.

9. The oil soluble additive of claim 6, wherein R! is selected from the group consisting of radicals from nor-
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3. The' ol | soluble additive of claim1 or claim2, wherein said

am no-substituted interpolynmer conprises |ess than 0. 03% by wei ght of

hal ogen. 4. The oil soluble additi vEPOBI1&MIBAT clainms 1 to 3, wherein [err]
contains less than 25 carbon atons. 45 5. The oil soluble additive of
claim4, wherein [err] contains not greater than 16 carbon atons. 6. The
oil sol ubI e additive of any of clainms 1Iakl& ¥Iherein [err] is selected
fromthe group consisting of radicals from al pha-ol efins, norbornene and

al kyl - substituted_norbornenes. so 7. The oil soluble additive of any of
claims 16to 5, whEXappl %a‘?c?’{qg"r‘ﬂt is selected fromthe group consisting of
vinyl and allyl radChatge Bnoilite 0i| sol WSillB additive oMIBl zatdBYE wherein
[err] is selected fromthe group consisting of radicals derived from

al pha-ol efins having the general fornula of: 55 '

[err] wherein mis an |Qt@§1e<1 of at |east 'br&z 9. The oil 38 uble additive
of clainf®%, wherein [er pligSgsel ected frongidwe group consisting of radicals

fromnor- 31 EP 0 51§ 5949 Bl Table VI 52 19 Exanpl_e 8 Product:
Char ge Amount Sl B, ng “° VIB rating™0.08 g

7.42 016800g16 ¢ 2.58 5.231-2

50.24 g 2.19 1-2 0.50 ¢

2.58 The above data ﬂlus?raﬂﬁle-glﬁ@?eaﬂ@\lﬁnlﬂﬁﬁlﬁbitinb *JMﬁérﬁs%Toﬂhé PrEdudls GG indétion.
varni sh inhibiting properties of the products of this invention. Oains 20

1. \An oil soluble nitrogen-containing antioxidant polyneric additive which
corrp i ses ad\&mnl ch Base adduct of at |east one oil soluble

aniero- sukstituted pol yner derived fromat | east one ethylenically

unsat ur at ed 1hy dn eisalubly hitrégas-cantainjng afitiokidemtyolymesis agditive vhichecomprises aianniginiBaseadduct

| east ‘one  het epfutipadt bre oil eclutiecantinosobtitited ipolymen terivestimimmt isast piferdthylepjeallyipnsaturate o
het erocycl i c r hydpcarkyi eadisainat deastdneaideydegedstant and atdepsirsp eteroeydlieseactaatconigining At
25 No- s ubisestons-NtH)-greupin thohsterpeyclistings whereinpald apipersutistitutad poypREASBPrSeS AR QMI-
pol yner e&hai n neeubstitutedintarpplymer gin H@@P"W“‘ﬂ"'m%@@%’s Wﬁ'lpe'ﬂ'"i’ B'F?ﬂ‘r“i'%‘%@“a?ddﬁm"med

reacting at a beapReess whieh camprisesss t han |
havi ng a general (@ ’G?@H’Eﬂaéaﬁﬂ“pe"f%'?er"f '°W$@"§P 5"? t??BWﬁ?ﬂ"?é'?‘"ﬁ?\a T"ﬁ?ﬁ@r‘ﬂ"@zﬂ ly
unsaturat ed hydrocar d ca

am no Cyan a\faa askin ent g\éat h n%LPO €
netal | i c corrpou g mas e n| t rogen contal ni ng
nmononers; and (b |

e o R Hirn mﬁ“&ﬁ"‘*ﬁéﬁ%
a pol ynmer, chai n 1 iacl udi ng "mas , mtrogen cont ai ni ng nononer ;

and (c) deaSh' ngy Shing Shitf PimeAztibrloddét @R Y8 bovetin sd‘tﬁéiﬁh’lﬁubdﬁiﬂ:tﬁ%tdpolymer
am Qo substi t ut eg%t enrgpol yner. 2. The oil soluble additive of claiml,

wher €i n sai . nﬂ'skmng:ltalgeddltlveohqlalmse@ealmhmmﬁnmﬂupwﬂmamowﬂmmﬁﬂdmﬁﬁc
and sai d am no-cemipwitd 4nd saidiaming-sbeiibitedinterpalmeprampdass jeessthan 0:10% ky weghtopiplogen- ght

. gfal gagtrnng ﬁg 5238 s-rg? ?‘TlgEE qOI ‘H{t h% {ﬁgﬁg\ 3 of g%,a MF@Q §a'€ %@%o-sug'stl?uted?nterpolin & oo\r{'\lgnesresel 41

than 0.
4. The oil soluble additive of any of claims 1 to 3, wherein R! contains less than 25 carbon atoms.
4 5 The oil soluble additive of claim 4, wherein R! contains not greater than 16 carbon atoms.

6. The oil soluble additive of any of claims 1 to 5, wherein R1 is selected from the group consisting of radicals
from alpha-olefins, norbornene and alkyl-substituted norbornenes.

50 7. The oil soluble additive of any of claims 1 to 5, wherein said R1 is selected from the group consisting of
vinyl and allyl radicals.

8. The oil soluble additive of claim 6, wherein R! is selected from the group consisting of radicals derived

from alpha-olefins having the general formula of:
65 HzC=CH-(CnHzm)-
wherein m is an integer of at least one.

9. The oil soluble additive of claim 6, whereln R! is selected from the group consisting of radicals from nor-

‘RN O O R
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thah 0’ 03% by wei ght of hal ogen. 4. The oil soluble additive of any of
claims 1 to 3, wherein [err] contains |less than 25 carbon atoms. 45 5. The
oil soluble additive of claim4, whEPIBIBY] contains not greater than 16
carbon atons. 6. The oil soluble additive of anyof clains 1 to 5, wherein
[err] is sel-ecbeaknéamihoinbiegugs cfinprbaroens havingtite geheral fomdadfs fr om al pha- ol ef i ns,
nor bor nene and al kyl -substituted norbornenes. 50 7. The oil sol uble
additive of any of clains 1 to 5, n’ said [err] is selected fromthe

group consisting of vinyl and ally al(€Hz2)§~ The oil sol uble additive
of claims6, wherein [err] is selec om t he group consisting of radicals
derived from al pha-ol efi ns having neral fornula of: 55

[err] wherein mis an int eger of at least one. 9. The oil sol uble addltlve

of dal m 6, where| r1 rrb‘ §%Ea%t ed fromthe group consisting of radicals
from nor- 31 881 88H g 8" ene and honol ogues of norbornene havi ng

the genefal 150'?&%:@01&&9 additive of claim 9, wherein said nitrogen-containing monomer |s selected from the ghdap I |
wherein p i s aponsiotingSFrorteinem metiAdhindd 3fd nordrnbhb carbldimied. SOl bl e additive of
-claim9, wherein sald nitrogen-containing nononer is selected fromthe

group consi 9i.i Mgp alifsolnide &xiitiveof claimetohwhiereimdaidaerbemehemsthylemine isG-rotherinener2metada-
11. The @il sominel e additive of claim 10, wherein said norbornene
met hyl am ne is_5- norbornene 2- sol ubl e

additive of 13{11&5"?)?" sgluble gl"'z' épél?ﬁ”@ﬁl"&a'ﬂﬂw Wﬂf?%‘@tgﬂg‘ft@lhc FPEPAInT ® a"
conpound is an°§PPaRB ‘E°H1"?‘f"8°fct THf of for nul a: [err] wher ei n |V|IS a

Re /o

rrenber sel ect edh;romls éj el ec&é&mfml r I”,\V a8 %ﬁﬁﬁmgtlgrﬁ
metal s ebenent as ne an9 .wﬂ rein R&RY. inde r{t EJI cted kife! gfbup Ednbisting
are 'ndependen On. Ju@ 1 ,.Ci%ﬂo& umdq bn-Rblogbrata -C?Jh?drocar—
non- hal ogenate ,,@ﬁ rdf 4. and non-hal ogenated [err

hydr ocar - bylox alcas an Is an integer of from1l to 4. 13. The oil

sol ubl e addi1si Tre éf solabl&aduitiéof clalnemwlnbrdlﬂ M & an elembré natevted Srai dhetgeamip Fonginting lotalu-

group cofsi sti mthuof magnesiun2Bnd zine. i num  magnesi um and zinc. 14. The oil
sol uble additive of claim13, wherein said %éﬂ%anorret allic con;) ldl? I s

sel ected frdth f"h%sg" gﬁ%‘lﬁﬁ%f’fé’!’f'hés » Whereip sgid; Fggs“ cted from the group

triethyl al uni nﬁ?ﬂs' g; o sisahupalugingfry WW?\WW"&@"“ YLEIHpInUR pydride, gjofhyigine and di-n-

heky) magne3| umhextmagnesiumrhe i | sol ubl e additive of any of clains 1 to 14,

wher ei n$ai d.ap%ymmabaadﬁ. @ Eisim@" o AW sbi Blyrit Lrbin 3RSt Btk Bikymerized

ni t rogen- contaig ESREHThif %ﬁmﬁtﬁgm&e StHGroufBVED br VéiEnetal-containing
met al - cont ai ni riggy,pg OF bdtafyRt | on cata yst. 35 16. The oil soluble additive

of any of clains 1 to 15, whereln sai d polymer chain nononers are a m xture
consi sti g etssané bibsduple aliditive lof/dng ntciamsl1 foriSpyHersinesaid palymeF gkainyhonomerts @te| acmixture
additive of cl abmﬂ@essdnmllzbfmtmmﬁnﬂmoulqnel ymer conprises 20 w. %to 90

w . t hyl d 10 wt.%to 80 | 40 18, The b,
add :Kt/?v ey ofe n‘g{n 3' R%P“ gofuble ﬁﬁd'tl’g ptriam 3G \M’?@’ ‘g is%d @gfe"(‘]‘y‘ﬁ%{&%'s“r#t"f %"gh% ﬂé £ thﬁ?ﬂen g
nononers are p@é@gﬁ'{t%tﬂ 8OWi pgRYiese- 0 01 wt. % to 40 wt.%by total weight of

sai d am Ro- E]\"&oﬁﬂls aBditfe BPAn}é %pélanmé-? to 17/ \eheRkn! safd Mabiali, GritRESH-dohtéiRing ordersOf

claims 1 to il ,.gﬁqe tg&btb\%ighwﬁih dnioRbsBtuediterpofymer.
cont act ed W|th an aqueous |qU| d |n sai d de-ashi ng step

19. The oil soluble additive of any of claims 1 to 18, wherein said masked ammo-subshtuted interpolymer is
contacted with an aqueous liquid in said de-ashing step.

45
20. The oil soluble additive of any of claims 1 to 13, wherein said heterocyclic reactant comprises at least
one heterocyclic compound of the formula:
50 N\\
Z
R* *._O /

N
&5 ' |

H

I

AT
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45 20."The oil soluble additive of any of clainms 1 to 13, wherein said
het erocyclic reactant conprises at | east one heterocyclic conpound of the

formula: [err] EP 0 518 949,83 > EP 0 518 949 Bl wherein Z
is N C(H or C(R¥) and R** is H -O4, -d, -1 or - R, wherein R* is [err]
to [err] hydrogmerdivz is N2G(H) driDiR*Pard R3U$ HBOR, -akld bi - |wmk|na*aummmemm z is

Nand RR* s H -OH -d, -I or -R* wherein R* is [err] to Jerr] alkzl
22. The oi | 250Theisil solubtpcsidditiveat eim 20 wheraim is Bigad BT s HoQH-ChHpe1R) wherpia R is t°C3
f or mal dehyde o#lkybar af or rral dehyde 23. The oil soluble additive of any of

clains 26 tQ_2 | rocvalic, r a-
zol e or tol 3&?‘7;@ @"e a"f'%éwg%/ " alcgﬁde%gdmﬁﬁéﬁééoiﬁ%@rﬂéﬁl%% n 1
to 23, wher @b Nmsahdoighie daﬂﬁv%%& biclainRGo Mzmgrﬁm BekPhefbrddytidX8actsAl R8s benzotria-
nol ecul ar wel ghjle StonyithiRGL.500 t 0 500, 000. 25. The oil soluble additive of
claim 24, wherein said am no-substituted interpolynmer has a nunber average
mol ecul af® Wea.gTitte alifsclibiead B@0of any dEAGMS 1 to123, WpreinEald aming-subsiituted polymachas i pumbsr
any of clains avetasemgecllhhmmt?ff@aﬁ@ﬁﬁpmﬂsubst ituted interpolynmer has a
no- | ecul ar WEI trlhut m1.0 to 2Q. 27 The o ]

adi 1 "o of 2 Hopefafegiad it aistidedotfretbs e i
rmlecula;svxmgﬂ‘f’ ion of froml1l.5 to 15. 28. A nethod for
form ng an gl Tﬁéﬂll%hlﬁ% AR ot BnyBPESmaHIQizk, wheref Saié hrthd Bl stititeiRt¥rpfme? hati altio- 1

to 27, (a) reamlé}g,e@ﬁtdgmt,@gpaﬁghw@ogd | ess than [err] (i) at |east one
nononer having a general formula of: [err] 25 wherein [err]

conpfi ses an7.eThedilsoluiedddiive ofidein2p.athendin lsgidiamincasubstitutedpdlywer|has gymeleculgyweiight disy e r
of Net | east 1, tributibn i fromstd tedd.ed from t he group consi sting of i m' no, primary

am no, seco%gary ami @h@"ﬁ&iﬁg%ﬁ% ? JdPI a g%ské eﬁ
conpri sin I d
ni trogen- gont ai #}T&WW@H g°"f)5'f"§/°r'?§'fhaé'ﬁ TR noﬁ%r@l?léﬁ
wth said rrasked m% %gp L @an‘?ﬁég%@ﬁnﬂlé@tﬁ'é?ﬂ
Iror; (r)lglrjrg ' eg;r;d)r |( s |) ﬁl BO{’“E see g&og s?f\%g w&%@e Elﬁtagd?:o Caﬂ&‘iyﬁﬁ&}j .
ani no- subst i t ut e‘ﬂrdg an ﬁlﬁ “cgrrp05| tion containi rl19 from
go?}u tgr cht W . (?{m b ﬁ.g pal he?&#aidmoﬁ‘ot:%i?wlitfhbﬁfmﬁeﬂiﬁ:ﬁﬁo&k&ﬁﬁmﬂoﬁeﬁtﬁgﬁuﬁf
ubricatin dt b b rfiftiiy &Y, nlfdogéh-coitain fonter;
sol ubl e &Hdi ti vg:naf any o?ﬁgl ai m?ﬁﬁﬂatg Iggagtfo Pat ent anspr Ccho 1. "

6l 1 osliches sti ctﬁdeaéhinaai.a bdyefRriZa00rHRGILE andiBdoveniy skid eviribckubstituted ttaspotyimer.
Manni chbasenaddukt von m nde- stens einem oll oslichen am nosubstitulerten
Pol yner unf 9atA fued sicompesitien cantaining from Si0ALIMOStWEH of Hie ot prluble-addjive of any gt cigims 1 to
Kohl enwagger st @frest, m ndestens eI nem Al dehydr eakt anten und m ndest ens
ei nem het e- rocycli St hen

N i G uppety AW PERUEPRSEPT RaR IR B 2p WEf PR i any o o 1
das ani nosubst it&rerte Pol ymer ein am nosubstitul ertes Interpolyner aus
stickstoff- haltigen Mononeren und Pol ynerkettennmononeren unfalt und durch

ein Verfahr eghfRBidprfdhew rd. bel dem

1. Olssliches stickstoffhaltiges polymeres Antioxidansadditiv, das ein Mannichbasenaddukt von minde-
stens einem 8lI3slichen aminosubstitulerten Polymer umfaft, das von mindestens einem ethylenisch un-
geséttigten Kohlenwasserstoffrest, mindestens einem Aldehydreaktanten und mindestens einem hete-

® rocyclischen Reaktanten, der mindestens eine -N(H)-Gruppe in dem heterocyclischen Ring enthéilt, ab-
geleitet ist, wobei das aminosubstitulerte Polymer ein aminosubstituiertes Interpolymer aus stickstoff-
haltigen Monomeren und Polymerkettenmonomeren umfaflt und durch ein Verfahren gebildet wird, bei
dem
(a) bei einer Temperatur von weniger als 60°C
50 (i) mindestens ein Monomer mit einer aligemeinen Formel
R'(X)n
, in der R1 einen ethylenisch ungesattigten Kohlenwasserstoffrest umfaRt, n eine ganze Zahl von
mindestens 1 ist und X ausgewahit ist aus der Gruppe bestshend aus imino-, priméren Amino-, se-
kund&ren Amino- und Cyanocgruppen, mit
55 (i) einem mindestens eine metallische Verbindung umfassenden Maskierungsmitte! umgesetzt
, wird, um das entsprechende maskierte stickstoffhaltige Monomer zu bilden, und
(b) Polymerkettenmonomere mit dem maskierten stickstoffhaltigen Monomer polymerisiert werden,

AR AR
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(a) *bel einer Tenperatur- von weniger als 600C 50 (I') m ndestens
ein Mononer mt elner allgeneinen Fornel gX) n in der RL elnen ethylenisch
ungesittigten Kohl enwasserstof frest Eﬁﬂﬁﬁ“ ei ne ganze Zahl von

m ndestens | ist und X ausgewahlt i st aus der G uppe bestehend aus | m no-,
primren Ani no- umemPolméridationsprodikt hezustaliedl, day einecRplymprketts umfrlt, dig Baskiertes stickstoff-
(i1) ei nem m ndaaltiges Mosdmeeeinsebliaktl undche Ver bi ndung unf assenden

Maski er ungsmi t t ¢¢) desRplypetisationsprodukt entaschitand d,emampwéﬂme |MB4M"@|" gewonnen wird.

stlckstoffhglt e I\/bnogrrﬁ{ Zu b| I den und "éﬁé tt%ﬁ 2r.e ?t‘anscﬁiem
maski ert eén $ti lichesiAd
11111111111111‘1%""1“!&91%&%1 asa""&‘isb‘%? e %ﬂ‘”ﬁ“‘%f’&/gen sa%’a Blog ﬁr“é“a’“kt

herzustell ey, @agucfidd i axmsbﬁm ‘F‘oddmn@&rbéh 2CbePdeiPdak hrfiihdsatsstifilelts h&?dafyﬁerwe-
hal ti ges MoNONREe Gk B35 Bk gq.falo? dag) das Pol ymerisationsprodukt entascht

und das ami nosubstituierte 1nterpolymer gewonnen wird. 5 2. Alosliches
Addi tiv HWach. ADlgsNchiesAdditiv riaeH elnélsd derdasprdobesttisS o g R weniger ajs2h Kohtengipffatome enthéit.

hal ogenl erte netal |l i sche Verbi ndu unfalt und das am.n gst it rte
| nt er pol yme®- welfiskighes Additiv K'Pc'lb“s@!éw Peldem Benient mens e 16 '@"h"’“s@q e F'Llih%s Addi tiv

nach Anspru ?h 6“5%[:13933 ;éﬂ[? ,‘;a W$1%ﬁ% lé@s%&énld |sfduk Ger Gruppe beste-
RRSpITC 3,

| nt er pol r fon Ndrborflenen. .

6l 18slic ssAddl?"f’ nacﬁel ne e| dem R1 weni gerals 25

KO hl enst of f gt o BsRIhésAdbitiv fach enfdn{ deBArissraeve 1A 8] el dém B8R adsgeyEhtstaud der Beippelee
ni,cht mehr gbisend Gusianyl Giaiigbéted. ome enthalt. 6. O 8sliches Additiv nach

e| ne derAnsprfIche 1 bls 5, bei dem Rl ausgewahit ist aus der G uppe

bebve- 1m 8 OMslitesAdditizuash Sappeuohe. heidpra Rl wwﬁ\'lﬁ#w%ﬁr"mestem"d aus Resten,

al kyl substi t ui die Swich vap ptRUsTReN et er gligemeinep fmel-hes Additi v nach ei nem

der AnsprCche | bis 5, bel demdas Rl qgggﬁéﬁ!"{’ i st aus der Guppe be-

st ehend aus Vi ASlpiten.yopei myejng opnze faly,von gindesiens eifp o | i chos Additiv nach

Anspruch 6, ghel iigies B Srippebdd oid alRdsRA
die swick VO” Qﬂéfﬁmdﬁvﬁ&ﬁ%&ﬁfﬁmﬁ‘%&%ﬁ%imw H CH2nD-
abl eiten, wobel m sine ganze Zahl von m ndestens sins let. 25 9O-

ale6sli ches Additiv nach Anspruch 6, bei dem Rl ausgewahit Ist aus der

G uppe bestshend aus Resten aus Boraen und Honol ogen von Nor bornen mt
dek_al i genei nen Fornel 30 (CHy)— ((CH 2)- 365 in
der p si e ganze Zahl von m ndes s !st. 18 018sl | chesAddltlv nach
Anspruch 9, be! dem das sticksto ge Mononerausgewahit ist aus
der G up- pe bestehend aus Nor bor neqgthyl am nen und Nor bor nencar boxi m nen.
40 11. 611 08liches Additiv nachAnspfuch 10, bel dem das

Nor bor neggret hyl am n 5- Nor bornen-2-nmethyl amin Ist. 12. 6l1osliches Additiv
nach si nem der An@pelemnaem@%mmd%nw@rﬁtm e ni cht-hal ogenierte

rrlv(eg() {r/ |4 ;c he \éeI lﬂc':qndk' xs'ﬁr ag 4 aLLtE:EsQﬁfh Woﬁaﬁw&s&a&mﬂ&&u@rm&

uppen | B,

1A 11B, I11AP® ?ﬁfﬂ Hse'H Sroan srretaf'f“?ﬁe- Fttaih ey i ndest ens
si nes ause R2y, Eissiibitds Adifiliv Rach Ahsprudidciel &g dos Mortistnehriéthyiairgs- lgerwadthytamBlllsnd
aus der G uppe bestehend aus Wasserstoff und nicht hal ogenierten Cl- bis
C16- Kohl enwet2s dligdiches Additymach sindmderAsspriinhe & ble A1, &pidem dignichtihplagenierte metallische Ver-
G - Kohl enmasserbsﬂmfemxylsmh"qufb'@W' E‘@Emﬂahl von 1 bi s 4 ist. 50
13. 6l15sllchesAdditiv nachAnspruch 12 e (Bem M sin nf Y rg tlal

nd den Ube angsmeta le

der Grupe st e Mg e e g o A T

menten ist, Y mindestens eines aus R2, unabhéngig ausgewahlt sind
aus der Gruppe bestehend aus Wasserstoff und nicht halogemerten C;- bis C,¢-Kohlenwasserstoffresten
und nicht halogenierten C,- bis Ce-Kohlenwasserstoffoxyresten und r eine ganze Zahl von 1 bis 4 ist.

s0 13. Olidsliches Additiv nach Anspruch 12, bei dem M ein Element ausgewdhit aus der Gruppe bestehend aus
Aluminium, Magnesium und Zink ist.

14. Olissliches Additiv nach Anspruch 13, bei dem die organometallische Verbiﬁdung ausgewahlt ist aus c_ler
Gruppe bestehend aus Triisobutylaluminium, Triethylaluminium, Diisobutylaluminiumhydrid, Diethylzink
55 und Di-n-hexylmagnesium. .

15. Olidsliches Additiv nach einem der Anspriiche 1 bis 14, bei dem die Polymerkettenmonomere mit dem
maskierten stickstoffhaltigen Monomer in Gegenwart eines Gruppe IVB oder VB Metall enthaltenden Po-
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14. 6l [ osl i ches Additiv 'nach Anspruch 13, be! dem di e organonetal |l ische
Ver bi ndung ausgewahit !t aus der G uppe bestehend aus Triisobutylal um ni um
Triethylalum nium Diisobutylalum nE ﬁﬁ%ﬂ‘?&‘ Di et hyl zi nk 55 und.

D - n- hexyl magnesi um 15. 60 | osches Additiv nach sinem der Anspruche 1 bis
14, bei dem dilpmérisitionskatilgsatoes polymenisiertavorden sinlem maski erten sti ckstof f hal ti gen
Mononer in Cegenwart sines G uppe |VB oderV-3 Metall enthaltenden Po- 3|6!1'
EP0518949B;i 16-yRidslicsesAddifnash sinaptder Apserighn H-y"é‘f' E?“L‘E‘V\B?'H@ﬁ"eé‘?'}‘m’."°“i"6‘? eine M-
6118sl i ches Adthinayingydierimaesantithen pustlivep yedaonviep pestelts - o1 dem di e |
Pol ymer két t 3 i 94 brolynfBr YPE& % lbis 96 BBw. % Eihyigh ikd €N
und Propyl eﬁﬂg&ﬂigl _&2?:% ﬂfﬁ%ﬁ%w '%Liﬂg??sileérﬁoéwmspruch 18, be! ‘Enm das
I nt br pol ymer 20 Gew. % bis 90 Gew. % Et hyl en und 10 Gew. % bis 80 Gew. %

Propyl en unhsl Onsskehésl Addiehd heeh eiserd'dkil Abspricinatiis ¢, bet dendldie maskisper, btickstoffhalligen Mb7
bei dam di e nasdiesih einem Bérsichuob 0,01 Beaw.%ibipald Goly.%, bézogen auf das Gesamtgewicht descamino-
Berei ch {on 0, QbstBaevtehdritanmlyhersGomhaddenisisd.-ogen auf das Gesant gewi cht des

am no- substi tgi erten Interpal yners, vorhanden si nq. 19 6l 1osli thestel ;
Addi tiv nacA®ePlfslichephddiiyy ﬂ?ﬁ'?b“f”ﬁ_?’é'g‘g b'sﬂg"” ; ?WE%@"@P?‘BS ltulerte Inter-
ami nosubst i t ui BAYmer i derEntasqhunassiufe mit pinguAkriggn ésé YRRV ¢ ei ner
wal r | gensFl %&S fiffchibel ﬁ%‘h&%\eﬂd r%j;ﬁl:he £6s 15bei deRfdePHRRRocilithd Re4KBR MihdGteRE M
der Ansprflche &, m%“s & Verbhdbhd 'Rk denBdrmaICY Cl sche Resai et ant mi ndest ens

ei ne heterocyclische Verbindung mt der Fornel /~~~~~~~~~~~~~ 20 '
N RO,N 26 Hunfailt, In
der ’2 N, C(H oder C(R*) lot und RWH, -ONn,. -1 oder -R* ist wobel R*
Cl™hbi s @2- Kohl en- wasserstoff |ot. 50 I\\sl ches Additiv nach
Anspruch 20, bei dem Z N st und B« H -C, # oder -Rist, wobei R*
Cl- bis CrA kyl ist. 22. dlosliches A HwQpnach Anspruch 21, bel dem der
Al dehyd For nal dehyd oder Par af or mal dehyd | et. 23. Al6sliches Additiv
nach el nem der Anspruche 20 bis 22, bei di mdeg, hetbrocyclische Reaktant
Benzo- tf4 azol oder Tolyitriazol unfait. 24 6118ellches Additiv nach einem
der Ansprilche 1 bis 23, bei dem dus aninosubstituyierte Pol i urgh-
Sohn LL1 | chos HERBKRETZI0 S Rter CANMARHCT PP v odtsct i g B GoBe Girkili
40 25. 6116s| WeseEOHili ti v nach Anapruch 24, bel dem das

amknesubgf i tyl - - Lt ubd R RSB, 8ok A0 Wb RE C,-
(Zahl onnt ¢ &) ?’,L's@ﬁ",'\‘,%ﬁ ?E‘Pgé%mg%gkgﬁ BGBRL Lt HSpAlTEL A e e baIRt

el nem derAnsprTbchg I brs 25, bei dam das am nosubstituierte Interpolyner

ei ne Mol ekulaar dmsstichies Addiv hath Anspeuch 21 béi déim ter Ald@igd Rermaldehyd oder Bardigtmaldehyd ist.

6l 1 osliches Additiv nach Anspruch 26, bel dem das am nosubstituierts

Pol yner g4 nd3nvSiiestichenAdsitinneghielnem denAnparfiche 20 big/g?. hel demp e haterocypiisgfieRepktant Benzo-
Ver fahren zur Bieedgdrs Tadyitiee wfdBls| i chen Manni chbasenadditivs gemaa si nem

der Rnsprflc '8 Ig)sili&egdeE?g' Sdeh ShdM de ns&ﬁti.he %ij'fﬂ. be?o%mgsra?ﬁiﬂ&gub&f?merwainein%héh-
60C t . . i R (X). d
Rl oi In)enmetnhilsesn (Eatcl:' hﬁﬂgesﬁ&?‘f"&'ﬁgnh@om gﬁm%%é???@?f@?f&ﬁm ai E )n :ainneer

ganze Zala \agn Sussliches Additivnach Anspruch 24, bei dem das aminosubstituierte Interpolymer ein durchschnittliches
Molekulargewicht (Zahlenmittel) von 800 bis 5 000 aufweist.

26. Olidsliches Additiv nach einem der Anspriiche 1 bis 25, bei dem das aminosubstituierte Interpolymer eine

Molekulargewichtsvertsilung von 1,0 bis 20 aufweist.
45
27. Olissliches Additiv nach Anspruch 26, bel dem das aminosubstituierte Polymer eine Molekulargewichts-

vertellung von 1,5 bis 15 aufweist.

28. Verfahren zur Bildung eines 8lidslichen Mannichbasenadditivs gem&R einem der Anspriiche 1 bis 27, bei

50 dem _
(a) bei einer Temperatur von weniger als 60°C

(i) mindestens ein Monomer mit einer allgemeinen Formel

R'(On

, in der R! einen ethylenisch ungeséttigten Kohlenwasserstoffrest umfaft, n eine ganze Zahl von

mindestens 1 ist und X ausgewdhit ist aus der Gruppe bestehend aus Imino-, priméren Amino-, se-

kundéren Amino- und Cyanogruppen, mit

(i) einem mindestens eine metallische Verbindung umfassenden Maskierungsmittel umgesetzt

wird, um das entsprechende maskierte stickstoffhaitige Monomer zu bilden, und

R R AN O
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F A T |

55 m ndestens ' ist und X ausgew hit ist aus der G uppe bestehend
aus Imno-, primren Am no-, as- kundaren Am no- und Cyanogruppen, mt (ii)
ei nem ni ndest ens sine netallische VEPBSHRAMAGT unf assenden Maski erungenittel
ungeset zt wird, um das entsprechende maskierte stickstoffhaltige Monomer zu
bi I den, und 35 1) Paijrhérketbdrdcharhérd ink dr inadkiertéd dtickistoffhalfigen Moaon®r pal\inesierf werden,
Pol yner ket t anno nowiaPelymerisatibespradels kerzustelian, das eindRolymprkpitd unifat die maskisrias stickstoff-
pol ymeri sl ert wwbgltigea Mooomer einschlid®} yder i sat i onsprodukt herzustell en, das sine
Pol yner ket t e unficldas Polyimeristionrredultentascht upt das@minosubtityierfednterpplymer, gswonnen wird.

einschli &l ~t. und das Pol r K un
ami nosubst i £ %“ hé?f;%ﬁj ak&g)m] 3%{3 %%s@@al%l’u nmidm gergﬁememderAn-
Br ennst of f ol zuﬁpé % 3" die 0,001 bis 0,5 Gew. % des ol | 8slichen

Addi tivs geggf sehieniitifizisafensdin g‘ 8561 bis 3V Gewd( dRBiId3ithén Additivs gemaR einem der An-
Schm er5| add| tgwﬂgamzung, ie 0,1 bis 20 Gew. % des ol | oslichen

Addi ti vs" gemal " ei nem der An- spruche 1 bis 27 enthalt

Revendl catlons 15 1. Additif poI ynrrique antl oxydantcontenantde |'azote,
sol ubl e dangevendicatiens qui consi sat en un produitd' ad- dition, du type Base
de Manni ch, d'au nmoms un pol ynere A substituant am no, sol ubI e dans

| hui | e, zdei vsddmfmwmmqmsnmdaumrmantwmwlwws}&hwlmamnsmewa‘ produit d'ad-
et hyl eni que, ddition, dusyneBaserde Mennich, aumein wpelymera b gb “a"tﬂwleﬂa"&wuﬂﬁp?@éun

corps reactionfied mmawmmydmmem-amn exylspigles g nnel gidahy- | o

no}(au huthrocyéiﬂl!ecﬂ!léa" praipfsun cegpg actjopng| “1539’ °@"‘¥(‘a§iﬂ9§’t°f“f* | "'a"sb:
ompf end un | nPYYPHRML '@“’A”& pruel lesiig polyma g 529’ ff:" ’

co}ﬁ/enanra de | t"éfi'ﬁ?'@"% o Wﬁ?'@é‘t%éa?ﬁa?f em‘ﬁ'gm (e dg polyrnrre ¢t 85 ™ ar

600C (i) d' au nﬂ orrru e generale
dans | aquelle R ?esente un radical hygugearbyle A Insaturation

et hyl i ni que, d%t‘t o%elﬂw %tdn%dlea“yd%ﬂa @ﬂ@turﬁioﬂréthﬁsmq}fe @34t uff RomibRd entier
entre | e# gr OUpea%rz Q&Ia‘ﬁ&b(@t&%lhi%ﬁtwlgsgrﬁﬁasmﬁiﬁﬁﬁﬂ@ﬁ'ﬁﬁdre afiino S363htidire s¥yafo,
(11) un agent de,gRgfagént GRGREEEmpRardi BRSNS LR cERFEROMSEIIERE Bbur fofihe? 6B fridfio-
former |es nono- mMﬁ&éﬁi&hﬁcéﬁ%ﬁBﬂ&ﬁt&@freSpondent s ; et (b) la

pol ynBri sati on dg) iipokmieRsation déGnonbidrébaie dRuie@b polyMire dvéciedil niotlorhérsrmroBnasdué pawt e
maggu6 PQUr > obtédirun produitde pBlirhéiieation! Eomprendhiirieditaire a6 pulyibresanferoant lo OREMSresIAG-
une chai Ns de pokwasque;étenf ermant| e nononmire azo- te nmasque; et (c)

|' M nination des(cureimitation désictintrequdithwoduitide pplvhgrisaioh etiatsépanation dudit igterpolymare daybs-

un prooide qui P¥ g% ““‘ m;,%gng%.' 58 Boot [fireh BERS [rPthotErark R 6Hake HaTdimdie

dudi t interpol yntitoant asindds- tituant am no. 2. Addi tif sol ubl e dans

| " hul | e sui V?gnlt‘?ﬂ’léi% rlﬁﬁequl (I:'atl!g(s)qr;@%tl dans d -s o mas ue%ompmdun
conpr end gin %o esolyble 'PI‘?F(B!F @%‘m}?ﬁ H'%r“ﬁ §‘

substituant ami lngeng gt 18 A sybstityant gpniio qotmprencimoing de QA0 % &n.

sol bI e dans | 'PRids¢ha ®ant |a revendication 1 ou la revendicatlon 2, dans

I og uaI I i nter pQliidiuble fans WU sdivdRE reRikliRiod PR ANEhaRIoN 2, ddfs quﬁﬁ intérgiymare

poi ds d' hal 0gi RyGypefilliaft amin6 Edniprend Meth é@@s@ﬁ&ﬁpoldshﬁéldg@néw vant |"une
quel conque des revendlications | A 3, dans lequel Rl contient nbins de 25

at omes de cas. badaitif solublé\dahis i*huile suaptiuee queloenque des revendicatiopsih 3/ dang lequelRicentienton

4, dans | equel nidinsde2&ajerodsdacarkmne. pl us de 16 atones 45 de carbons. 6.
ﬁdgl ' h;nzol g’g L?ﬁdgl%?_siglglf Q%lﬁlbt'%g? slilxllv\érﬁli]atrevenéllcr;tlonclt?galng %QI%FI% ng%gntiren pas pqus%gtlé %’ﬁes
de carbo

6. Additif soluble dans I'huile suivant I'une quelconque des revendications 1 & 5, dans lequel R! est choisi
dans le groupe consistant en radicaux provenant d’alpha-oléfines, de norbornane et de norborndnes &

substituant alkyle.

7.  Additif soluble dans I'huile suivant 'une quelconque des revendications 1 & 5, dans lequel le radical R!
est cholsi entre les radicaux vinyle et aflyle.

8. Additif soluble dans 'huile suivant la revendication 6, dans lequel R! est choisi entre des radicaux dérivés
d'alpha-oléfines répondant & la formule générale :
% HaC=CH-~(CHzm)-
dans laquelle m est un nombre entier au moins égal & un.
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dans [e ’groups consi stent en radl caux provenant d'al pha-ol efines, de

nor borni ne et de norbornenes A substituant alkyle. 7. Additif sol uble dans
| " huil e suivant |'une quel conque deEfPéMPEat ions 1 A5, dans |lequel Is
radi cal Rl est cholsi entre lea radicaux vinyle et allyle. 8. Additif

sol ubl e dans. | Aduitif $otuble danslimsile suvantdareveddication & dang lequebitiestichaisiddns [Rigratpe copsiftANt |
entre des radi exadicatedérivéssiu dorbdrpgine etgihoblegues decothpradnetrépandapt &lgforrpylegénérale :
general e: H2C=CHLCH2n) - dans | aquelle m eat un nonmbre antler au noins
egal A un. 36 | L NI1I1111211111115%5 EP0518949BI 9. Additif soluble
dans | ' héile suivant |a revendi cat tIHy) Lequel Rl est choisi dansa |

O

groupe consi stant en radi caux deri nor bor nene et d' honol ogues de
nor bor nene repondant A la fornule le: 5 ‘

C2 P 10 dans laquelle p eat un nonbre entier au noins egal A un. 10.
Additif soluble dans.l'hulje i i catlon 9, dans |equel |
nmononer e™azot egaé'g F‘q%eﬁ%? %s:flu'{d" it §gle}é€°8 %%ﬁ%gsrégég%g |q's tant en

nor bor nene- Y§t RaditR BdisbRIaf rhife'sliRint18 RRerdREtRA Y] dihd1eduel ldthonormekd iatdtd essehboisillans le
dans |"hulle Sﬁbbt‘:b%@&nslsﬁntreﬁ‘ii&ﬂdhéhaiﬂéﬂﬂa&ﬂos ol Adiisorraaejcertioximines.

- nor bor nbne- net hyl am ne est | a 5- norbornene-2-n6thyl amne. 12. Additif

sol ubl e gang1.| Aduitif balubla danelhuile|suivantia rperidisesion @ densdeatet paprheradneimstylamingest ip 5-
dans | equel | snareamneg-méyiamie.que non hal ogen6 est un conposé6

or ganonet al |1. 9 'tqgﬂfb?ercglﬁlsll 'é%s' ('une quelconque des reve tions1a111d ns lequel le composé
DR | it solu peuvant ' "'ﬁH? ¢ 2 ChSPsi®ans T
Gro\u’es | B, Ilﬁi'f'?"g,m’“afoﬂgél KEt ar n&mqgé"qg%%rs gi s;n? f):art?gsdegs
MEMeux de trangi LiGiae N et GREGEnblsiths 1R icRspskiB, HRIIBHR WARE peRHesBBmeridfaint
R6, R2 A RO et 54’%{% &gftud mﬁ%, gmﬁﬁk aenﬁrneudﬁpn%we@pm Heg Rs,_gga Regtnt
hydrocar byl e epygiehi iRt e 1RGSR Re, Bds ratitBux FPSIbEARWS ey Frith Ryldgaias etdes CL

A Cl 0 non hal oglR&shydidcafbyi&dlen B2 R AN Halo§&Hes, 81 r ebtin horbrélentiede 123,  Addi ti f
sol ubl e dans | " huile suivantla revendication 12, dans | equel M est un

6lement &hoi18i Addiifsolubie dgnadbyile suiantia revendicationf2edapsipayp! i est urgigment choisi daps lograppe
14. Additif as| otrisietdaties aliminiuin] resgaésiunebzines r evendi cation 13, dans |oquel Is
conpose organonetal li qe(

ue eat chol - ai dans e group.. CONSi Al s Eilaue est choi-
tril sobutyl dftuffqifgelybladanshy P‘QY i) %at.'ﬁ rigfse' legofn J%ﬁr%?r‘ @Em{‘}a 30
di ethyl zipc et naﬂg s g%?g:glm’mﬁa "K'H%'i"ttrl' hy':a?(g iﬂgﬁe a%s?x i I@Mm'
sui vant " une §EEVRBHHAE 998VERGi cations | A 14, dans |equel |es nonome-
res de chal 8 AGdnnebiltiedaRs ImARsulRM MASURERUSILE FovérBicAIRROTERT4CdaAT 104UBI IBERAGHIS
en presence d' 3 d6adafbdepdiymerd SonfiiolyiniMias £vaé Ib Mbhomid ardishitsqusien prédeade dilin caBilysep's
| VB ou VB. 35 }Bpolyintfiistibd coftehdabinanatih\sGrouga Ve & V@i vant | ' une quel conque des
revendi cggions | A 15, dans |lequel |es nonone- res de chai he de pol ynere
consi st ent et6. dditifisbiabiguians rifeduizant bune quelconguedes reyerdicptions 1! Scdangjlaayst "gn%.
17. \Addi tif solresisiechaingide palyménm qonsisient anynmélapgeoring Aeseetisiqment dAgNYISpe,vt de pragytpae-

| " i nterpol ynere conmprend 20 % en I ds 0 % en ol ' %

on por .o 85 ¢ R ewrathl il simdetn IR Bt e & o

sul vant Mo une &8F3EHA8LPUES TSI CAeN BAS 1 . dans Tequel |es nonone-

res azot6s NRSNd&rsSIObIS ddns AR BuFar funbl QRIcoh4Bé\dds fEveriRatdhs £&17CIdens lehuel lod eoramd-| e

de 0,01 % on pPQistsotés Middqids Sont jredefks e ute quantild 2orpridadapolidervalleted,0ideen poids & 40 %

| " i nt er pol ynmer enfpoidd dasla bise dd poiddatal de I'intarpdiBnerelckpibstikvantapingbl edans | ' hui l e

sui vant| ' une quel conque des revendicatlons | A 18, dans_| equol .

| * i nt er pdf ymr eddititsalisble dansidpite suiyantynasye! 8“°é’§‘i’°‘fﬁ“§!°°é'?f‘sc1,Bﬁ?'g%ea‘ffgﬁnﬁﬁ?flymm

i qui ds aqueux Ahubstituantaming anasaud jestimis;en qoptadt avec up ligyide aqueyy,dans ffiane dSlimingtin des

dans | ' huile s$P¥8% | ' une quel conque des revendications 1 a 13, dans

lequel e CO{UP SAdE!iﬁPsbluble dans "huile suivant I'une quelconque des revendications 1 & 13, dans lequel le corps réac-
50 tionnel hétérocyclique comprend au moins un composé hétérocyclique de formule :

[
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50 tionnl h6t 6r ocyci que «conprond au npi ns un conpose het 6rocycil que de
formule: 56 37 10 D1111111211111121 111 1101 EP 0 518 949 Bl R**~~~ 5

/ dans laquelle Z represente N, un §POSHI48BL) ou C(R*) et R** representb
H, un groupe -OH, -d, -1 ou 10 "-R*, R* d6signant un groupo
hydrocarbyle en C1 A C24. 21. Additif selublavdans |'huile sulvant |la
revendi cation 20, dans |oquel Z repregepte R** repr6sente H, un groups
-OH, -d, -1, ou -R*, R d6signant un al kyge en C1 A C3. s 22.
Additif soluble dans |'huile sui VBRI T T vcation 21, dans | equel

| " al d6hyé8le eat | e formal dehyde ou | e paraforral dehyde. 23. Additif soluble
dans | ' hull e sulvantl'une quel conque des revapdl cati ons 20 h 22, dans

| equel | e corps r6ac- tionnel heterocycliqgue consiste en benzotriazole ou

tolyltriazole. 20 24  Additif soluble s LohuiLe suivant |'une duel.congue
des’ revendi cat # ﬁg,q eli Z?B"“ﬂ‘é%%;‘@%f;@ g@gm%ﬂnf{;}ﬁh‘%emgr i) s'tg"iuf'ﬁ}é'r'\ °‘§Hﬁ tr?g%'g
posshde Une oy nRe sABmAEtYn JIPEPYIBEIRYE ®A5 B ai re de 500 A 500 000. 25.
Addi ti f sol '#E.l Kddit? Botuble dahd I'h&ieSiilahIR revbriltichtidr 20, Earedddué) Z repféserfidi §t R*€@pBdents H,

|" i nt br pol ynbr g, dioupl BsH, L1 LA BY -RATR* BEsigRaHE ER&Bie dikyle dH3,QT3E NUNEr i que du poi ds
nmol 6cul aire de 800 A 5000. 26 26. Additifsoluble dans |'huil esuivantl'une
quel conqye desAddiif eslblectatd Ibuils stivahPIB revehication 8t ders ldque! faidshysis lest et fermaldéhyde ou'le
substituant anpargorpeldshyde une di stribution des poids noleculaires de 1,0 A

20. 27. Additif sol ubl eB‘g’?F‘ﬁ'ﬂl u ,meeggfiig;?ﬁa?lg%gd?&?@g%%%Ldg,ﬁlsd%@?P,I thao-
LoPro

"hul |
| equel |e pdPyfidditisoubleg nt
degl poi ds ol dﬂﬂﬂnﬂlhfté@wﬁlé‘"i?qggﬁfi en Jotleztur former un additif du

tyDe’ Bassm dg,MaiireHupidhdtlif sidherune Rléicbifiue edirsvafications! N 28] arstealél lepoNisre
revendi cat i ONS y d,patitddnt aiAd possilie irdMolyérinE nuhéHgLR du poidahcRicllsiR de B8O s00002 A 600C
(i) d"au noins un nononere repondant A la fornmule 35 9g6nral e: dans

| aquel | e R1 252 pdditifeolatde dans halk subrant fayreMendication24ecdans lequeHiintareolymére apubsjitugitiagine
n eat un nomnbr eosséreiuae meyennerumériquedy pojds moléeulairgdefIP a8MY si entre | ea groupes
i mno, aMno primaire, am ng secondaire et ano, . avec n

nmasquage corfr %\‘i‘f@'%%'ﬂg@ﬂ“’&%ﬁg@g H@’E‘Fﬁﬁ?@%‘?&@fﬂﬁ gl’ %%%F%U%%%&ﬁgﬁgm
azote nasqué c8PHESUtRT ARIAG posgidle upp distribition og poids matcclipites de 18, 8%%s de chains de
pol ynbre aveg |agsli TATatese Siidi¢8tioR 96! darlsMauel [FPblyridte HEuBStkkant ditfino pos-
pokynbri sat %'nﬁﬁlgmtm&MHﬁsm,yme%en% mant | e nonombre
azot 6 masSque; et (c) 6limnation des cendres dudit prodult de

pol ymdr | sat i28n Paicédéeparifaineran adHitifide typease geMgnnioh, eolublexdahsihuilpgsuivant I'une quelqopguat
am no. 29. ConyesretendicationsHii 27epaconbusti bl e contenant 0,001 a 0,5 % en poi ds
de 1'additif, sofa)réhctionidmne tempéaturecinférisyte-a 60%C() diau mAlES ¥\ reqnemire [fRond@ry a la formule
revendi cg}ions |genérdig: 30. Conposition d huile lubrifiante contenant 0,1 A
20 % en polds de |'additif, soluble dans IR'R | e,

sui va 60 ' une .
gue |@ nque des r dapaiganelieR! reprasente ux radical rggoogg)yle & insaturation éthggnique, n est un nombre entier
au moins égal 4 1, et X est choisi entre les groupes imino, amino primaire, amino secondaire et cyano,

avec (ii) un agent de masquage comprenant au moins un composé métallique pour former le monomeére
azoté masqué correspondant ; et

@ (b) polymérisation de monoméres de chaine de polymére avec ledit monomare azoté masqué pour for-
mer un produit de polymérisation comprenant une chaine de polymére renfermant le monomeére azoté
masqué ; et
(c) élimination des cendres dudit produit de polymérisation et séparation dudit interpolymére & subs-

5 tituant amino.

29. Composition d’huile combustible contenant 0,001 4 0,5 % en poids de I'additif, soluble dans I'huile, sui-
vant I'une quelconque des revendications 1 & 27.
30. Composition d’huile lubrifiante contenant 0,1 & 20 % en poids de I'additif, soluble dans 'huile, suivant

50 I'une quelconque des revendications 1 & 27.
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