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Hal 0 i s C theldomal cpmariomprci thg polyheizatas [wocegs.agent i s a non- hal ogenat ed
conpound of tThe @éfered fonthalogenatod) erasied nitrogensconiainiog nenamand) @satl rforr Qurpasesatk the
| nt eger of pfesentrintentian idclud&thosediialing Ye gemaahfeailal i ¢ conpounds are di et hyl zi nc,
and dl -reshexyl magnesium triethyl alumnum trilsobutyl alu- mnum
di | sobutyl RéKM¥m hydride, tributyl aluminum tripentyl alumnum
trioctylalumnum diethyl alu- 5 mnum hydride, di but}/ al um num hydri de,
di hexyl al dﬁ?’ﬁ'ﬂﬁ]‘ﬁ?’ﬂ?’@ﬂ%“m H?t% is aaI'"EEQP'rPEmﬁ'eaFH Vdr"ua"drﬁ'%l’f?fe'laP'Y femy|
al um num tr?a-d:ﬂé% F‘° 80 59 f"° ' '“%?'GWV' 'V'dﬂ? Yh'ad'ca's
di hydri d’@ ? _ the 'g ﬂP'Pdd@'m Eﬂ°l§‘é°5
magnesi um & ?’eo R3 E' "
trlmathoxyrﬁ ?& d WhIF yn mun ralnm
F%Id;'( ge Iéjflﬂ %&%}A‘% y are members

) p butyl, tertiary

triet hyI aI mﬂnlﬁgama h& et , Mr,h ﬁox % Wﬁeam
Al t hough t fi&ﬁ‘enﬁﬁys {i\(}lp fﬁc o Hﬁdx?gané 't&&rﬁﬂﬂoﬁﬁﬂ&&%&lwﬂ QOJTB&H nohtSselectsd from

accept abl e yfeQfrouBebridRiR%r Bimihdde nAbMsBMtand ANt i On, 1t has been observed t hat
: s%%ng wi th al umi num conmpounds 1s nore effective in controlling catalyst
poi

ni ng. Maskgrsipngl y, organoal um num conpounds are preferred over

or ganomagnesi um conpounds which in turn are nore preferable than organozi nc
- conpounds. 15Thikeskiive furciiooalityanthe NGMsU(ihat@o the a4 groupg) dibdusserabova)lae treferablyrproteciet],

ni trogen- coat amaskedd, prion nieiroditiagOipseamongmend inie) thelmolyserretidni reactor dm form dhecarainars,
- i s i nt ende@guhstijuledinterpotymex (G Qthepwiss; amunmagied dunstionalitywayidiiondtty, reagtafmost immediftely he
_ ni trogerscoie Wﬁ'Wﬂ%ﬁ@" &atplgst, nﬁ@kﬁyﬂﬁggé‘hﬁ losg 19p aqtidtyn fhegmaskipg, saaction e
“netal i c oP@dAesca jerl gactivafionc of e aeastivity | H‘ﬂﬁ“‘i’@lﬁ?gd onerper- TS depstivationdis
metallic o gg}‘ﬁd % onic-ane, sigcs IpUgh Gt Wis m&?%&?drﬁyn?g%ﬁﬂ%’%we% it is
formed is lﬁedal‘ga‘td heaier Ay ?!’t?rfb‘ﬁ%&e ‘?’PP"E% a'a*remtrqf Bighly &93ctyP grouRss suck gy

preferred ﬁﬂ H'& 8 e sked nit con aini ng onomers us 4
pur posedFoy %ﬁﬁ mﬁgafﬂmgm L R
|iS|

25 Rl (X(M g oy Ger o FSan "t n

of at Ieastﬁ 'l t' % éfsm)re preferablyfromltoz Rl is a
menber sel ect ed fromthe group consi sting of ethylenically unsaturated
- hydrocargyl radicals



30 as defined above; X is a nember selected fromthe group consisting of
am no, cyano and im no noi etres a Pg%%ﬁj ibove; Mis a nmenber sel ected
fromGoup I1A IB 1B, TI'llA gsrtion netal elenents; and Y is
at | east one of R2, R3, R4 and Rs wherein R2-Rs are independently sel ected

fromthe group consisting of hydrogen, G -C,6 hydrocarbyl, and C, -C1
hydr ocar byl oé&h&tﬂlhlnay or may not contain unsaturation, including C -Cur

al kyl, Cs-GCi Moxy, Cr-Cr, apyl whi,ch preferably are
nmenpers 35 i ndepe ted f The grouwmm I

et hyT, sdi et hyl SHg®g/|, i sopropyl, biBy)jAlerti amy CHyNp=-(AlEBU)., )hexyl
phenyl, tolyl, ethyl phenyl, naphthyl nethoxy et hoxy, propoxy, hexoxy

pent oxy, phe%ﬁi nmet Pyl phenoxy, iso-butoxy, and tertiary butoxy.
Preferably, al el errent sel ected fromthe group consisting of

al um num nmegiGE Rumenibia bty %Eﬂ ng Step Th [ lfqpal ity of
t he NCM s (t hatc the X groups sed above@%ﬂWot ected,
i.e., "masked" 5‘?’* or to introduci ég\é’zonoﬁepgzl'nﬁﬁ(lﬁﬂéi&mmrr zation
reactor to forr|1the am no- substituted interpolynmer (C). Oherw se, an
unmasked functigpnal ity would tend to react alnost inmmediately 45 with the
Zi egl er- Natta pol yneri zaton catal yst, thereby leading to a | oss of

acti vi {y. The maski ng reaction provides a chem cal deactivation of the

reactivity owt i onal i zed nononer. This deactivation is believed to

be both el ec I.C_and, steric. Although not wi shing to be bound by any

part i cul ar t@-ﬁﬂﬂ&@ﬂdﬂved ME} rdeact i vat MiSMuPunationalidiwe t he
enpporgry replacement of highly reactive groups, such aspjci ﬁ‘protons SO

Thé~—0rganorret allic masking agents are believed to react In o 2 t wo

possible ways with the nitrogen- containing to formthd rrasked

ni tr ogen- contaiQ@M1g nononer. Thesespm,hmyzr ncl..mts.uhe fol | ow ng

representative, but not exclusive exanples.®58 5 EPQ594603B1 P- at hyt ay

NCH Fustional it r MNCMYFunct i onal i ty 5
-=2% - (i Bu) 3A1 - CH m—r((ﬂ‘(l\ail\lziu) 2)
Pat hsray 2. NCR Functionality MOYI r C
Func~tionality -0 CNH H Al (i Bu)2

CH2- NH- ( AThefei 2 is mutklat@ﬁéa{nsq@qt@m O¥les i gethyl

MOCM Fin Ct i '5!}? i Q Pathway 1 is fundamentally the “replacement of an active hydrogen of the NCM
AI (i Bu) yn a diaky! aluminum substituent. The reapfro i med by loss of a &q‘z of ?
. is cage.is | ia Path addr Iram
gl_lhBU) 2 Vﬁfé‘ - ﬁa F%bo rrz 'E;!fer '1 Y oulf rs th r gl}!cs-lodé 30
er eact OIQ ¥u" aﬁﬁ
hydr oggn ; ? ggﬁ | n¥|? iga er o
react | en dat% qmm@a' ?rm %a(ae amu cogihifY Pofotels | S
| sobut anGayiddhe héafal otidia0f  Pat h vvays 2 and 3 | s the addition of the elements

of the Al-H bond of M(Y), across a pol arized heteroatom carbon doubl e bond
(that, is,rpMvi).C= N, or ) CON bond) of the NCMfunctionality. In both
cas\efé wt he fi naI MNCM functionality is for all intents and purposes the
- sane, 35 whbrei.R', 2 MyASIK @nld i bra @$ previausly idgfined herein. The orgavibméetallicanaskiggiagdnt ahd) HCM
"~ reacti on apf prsib@R)X usendin WieYinethdalyof ahet fresentdiivettioe ipa imasking agbntNGM meblr sio vic0.6-0r N
masked i Qo andomoesh preferbisl inca/moler rétioref ehoottial, fog valuep otwmit. &argérrindegnab maluee obn imalyi ng
t he genereatresbmdm [Fagtor Rpr@ae@Mn‘ﬁ)enNQMto masking agent molar ratios charged to the masking reaction.
45 For example, when the NCM comprises R'(NHz), the masking agent is most preferably used in a molar
ratio of 2 moles of masking agent per mole of such di~functional group substituted NCM. Therefore, the
masking agent and NCM are preferably contacted in an amount sufficient to provide from about 0.3 to 3,
more preferably from about 0.6 to 2, and most preferably from about 0.8 to 1.5 (e.g., from about 0.95 fo
1.05) moles of the masking agent per reactive nitrogen equivalent of the NCM. As used herein, the "reactive
50 nitrogen equivalents” of the NCM refers fo the moles of the NCM muitiplied by the sum of (a) the number
of N-bonded H atoms in amino "X" group(s) in the NCM and (b) the number of cyano "X" group(s) in the
NCM. For example, if a given NCM contains two secondary amino groups (or one primary amino group) per
molecule, 1 mole of such a NCM contains 2 reactive nitrogen equivalents. Similarly, if a given NCM
contains two primary amino groups per molecule, 1 mole of such a NCM contarns 4 reactive nitrogen
65 equivalents.
The masking reaction, which can be performed in a batchwise, continuous or semi-continuous manner,
is preferably carried out by adding the NCM to the selected metal alkyl masking agent, preferably in the
presence of an inert solvent or diluent. it has been observed that the desired MNCM are not formed in

6



40 wherein R, X, MY, n" and n are as previously defined herein. The
organonetal | i ¢ maski ng agent and Nggl %ﬁ%&h erably used in the nethod of
the present invention in a masking g‘g ) nolar ratio of 0.6- 2.0:1,
and nost preferably in a nolar ratio of about 1:1, for values of n = 1.

Larger int &Q&ﬁéblevﬁél&%epihe Povbra® beder 0P AddRiSPR 'ﬁgddnﬂatfl@%é?f thd REEISATERaskify et i$NCM
t o maski NginAcREdd NP kR seled@éd REMCBREOKikh b QovbrB8 0B adiitioh BAES 1oQ6tm dghtyViscous,
exanpl e, Wagdye tin the WablingOrabidr. Sl J&aﬁd\ﬁd&)&mn&l hebdNaRl itd 18 @8RG ofi prepBiébrization of
pref er abl ye Nesh byibaraktnlof oo dian @né ¥-Hle.gPhlIkRe) WorivaB Frlith RO GHoLPIYn eBel métal latkylQlor
such di -& umshdtionsn glou) masked, ub 3d the shisschnbdChicesEhat itef NCM ovelr It maal lalkpign drgandskiegd
NCM ar e pr shaivabing. The mbaaidtigeayentrand NCHrsbeultt besaohtheted wndér comitonsoand de aftineraffediivat
0.3 to 3, tedomn {he cbreasadnting MNOM withouttsubstBtial degiadationchf thesNHCM rAsfusedabsrain, fitreotenm
about 0.8 fdsgradaior( ef e NOM" dsrintedadt to nclide side-ba@is)s ofdhecNCMfand ey epmpRientyoftbent
per react i mesking treagtiparmicturai speh enNCM falkylption,Neaviangamenipad| Pigeolymenzation; which deprqaps; e
50 ni t r ayefho yigldi of MNEM ablainsl in peatasiingthacseloptad NEMtand maglingPoet: Rrgferablothe selected
mul ti pl i edNBY apdhemasling,agnt e Id {op éorm?sé%a tsmpaetye 3arbigr 4fimae Bficientio forp the MNOM
group(s) i i? asppetislicoyantiiative y dFHBa* h@ 5'? r{“‘l'?\ refReeRy af:or

exanpl e, 342 ”{/g??" t\k??s's"’é’elﬂ %‘;ﬂﬁ%@ﬁ éﬁr@
thanao more

ani no grou%pg gggﬂ ,ess a "Sgﬁ eie:;na
ni t roger Ic %m 5» efea fBﬁm’fﬁ\I 159814d10
groups per JipE (ftL”agb fsm gﬁtn+560 :’iﬂatﬁ

equi val ent g,y JEn Biiing Bocn % dlnqheam
CONt i NUOUS nQloel nd%qman&mya orGEH9 Eh bl Gkl 82l sbctt 6054 20600 i
the NCM oy e FabiG 1 68 ckthctodBsy K HRask S Bbotior 1ol fhedlidm aBovk 601 to 10
pr nce Ofoudd) plofdRbly fra,glay@,pégg,rg, Wusuent It has been observed that the
desired MNCMTas thabiity réfighBfodidibdconducl idind SebsaRidl dbdonas craidistiacoxydenl a6 wibre N
t he rever se #bid&He defetoAslsiciéotywhich S Ho0 R&ve upéh theumetl dikpPandiiecMNGV ks formed.
maski ng agertstersbly, iha infasiihgoregttionniniatutehiendsthé MICME shasiinlylagent britesojvert Lobérgel tharete)r die
or der ofzs acahtdn <20 gpevid®, moref meferatdy KiogipimyHAD, sbpreferaisly B&epm 2, tnivee prefefebin 10
react or. Thers O3 hydepight ofldie tofal reaclien miktgrepiddst preferably Ghermasking esactiop mixfture (and hence
pr epol ymer the anatagials ghargeld ghexi®i Wil cdnfainetSappimo@e. @fid § pem He@ ibyoraightofthe tstaljreaction
al kane) dembdues) Preforably, reachyeobalidesiwilb slsh bensestantiglhi ghsenidp B regotar,ce.g. oﬁ’é’l PRYY BXUp
masked, duweight reagiive Higfige (pxpressad aie é§'§° Gf9 tqiebaﬁkg\n“d%‘f'e'ﬂfﬁef thetofa) reagling, mixjure.
t he maskf nds peed berpiprihe torm "reaptive halidef fs reRORIPIA (R A-LCladneia) h?"&%% &g
under condPiekd 'é,' °f"6'fd° °f9“ “@F‘?e E’l‘P\F@"'?’tS‘ (P‘H'?? e é°’ 'P?%‘ 'H?IEIT'
Wi t hout su af s?a e‘ a°“°"
ooy acar) O bsmt, Y ;.z:@a, :us“ %::Ps et e
and any OW%‘ ‘“‘ .egteé hbnl%i’ L sl ﬁ?
rearr ange € L 9 es
obt ai ned i C é: Qsh béﬁ a%‘e% % 'd?QZ@g&ntpre er e
sel ected N Biprhi 110 (aasaﬂ n the) wu o NER. BGdnSehteR fontova e&mﬁr pﬁshaal -
a time suf ériGiy%f‘Fnet}\&isf SERTR BYEeo 'NENE@%%ds&Hé’suﬂk‘i@rm(éﬁ 2ol EFto Yrbéth @, wafehat
I's,~TNn Vi ebslor @e libhie NMNCM&fau S NEM 1R01a\¢hn B YontaBiod Wit ErE ErRduADI inoRlculbrasRsé
about 97% (exnB Amafompmkiefeab{dyforai timeCn8 Unddbeunitidd® $oificibaste chnidide thé Aestéd\antcant of O
t he maski ngatee Mhilothe pldtiRe MBSk BOMBIE sievbi villn vasy) Gepestingeconpies watar rabsbrotion eapaeitg,Cthé ON
zone cool edmbunt ofewatdr 30 be rémdvedoandtathst factats, gendiallyt ® ngntactlios of faim 1 edrs t¢ haipurGd *
- C (e.g., | =pweriams obotet +H0 Cr erGhlovipgriemall #1500 ges of NGM parbayare o3DArgsidmM molpcylar
gener al |4y Sipverwith be sufficiefOto delease the3H0FeveJo <@0 gem fdrragGM liguid coniping aliput 0 wi%pQ
* C, and nbsd- The AICM fagd ganfalse he kpatad: for wiatpr venoval by 4he pddition(of water selikle fneweania aalled
t hat t enpefstehusseNaGlCalkc andisthey fike faofgim twodiguid plspe et lpwer iphass epdtining: thesalts and
degr adat i olfaig and{be wReRA @VWW’W"’P% the ﬂP'é’g@F?E NCHk ‘”'E"Ffb"al”réf?klbﬁ deeaypeadiy conpgptional
pressure ef'ﬂi’f gﬁ’ep"ﬁef‘ﬂ’é""?ﬂ& °Fe ctor i s, not d% 2 %‘ ny
conveni & ﬁ% "'edr%m b B 17o0 o B Vb Hepd

m
General | yf Any sov nme%ﬁ(i;r% n BeanSQhrlat d Jls%r s%" el SK Bg
: reaction ah lgyeE Egﬁma solﬂl £ clu nyso
0.2 to 3h9|€:i'cs dr§ E‘ dlsi

absence ! sy i ot ae@sr%ncﬂee cﬁavrpsﬁ.r;ts@h s 'aﬂ&’és ﬁ el
~which 02 aQ @r H@M&cw\p&}GcaF £, BRE A G nkigbenatbd aRRardN mbies dfRlidFERents are

Pref erabl ype éﬁlﬁ pénthnd, %ﬁiﬂeO&cﬁbdﬁiaHé RydicABnd, f&?cldNGMmam& i BghicpEitanb, métkl
sol vent Ch%idi&ﬁdcaﬁé"@io@&tﬁ% Bénkéne 2 RIuSHY) ipléria, AoV Iciordlbnzei®)! tBtraahicrodhiyddab,ydichl O
ppm 1-20, and preferably <20 ppm 02, nore preferably <10 ppm 02, by wei ght

of the total reaction m xture. Most pref7erably, t he maski-ng reaction
m xture (and hence



the materials charged thereto) will contain <5 ppm 02, and <5 ppm H20 (by
wei ght of the total reaction mxt ge)) C@g%erably reactive halides wll

al so be substantially absent int 5693 <10 ppm by wei ght
reactive halide (expressed as the halide, e.g., Ct), based on the wei ght of
t he t ot al jploéifdnb bt ricHiofdethere. 30 As used herein, the term"reactive halide"

i s i nt ended ThedcdndnRitiohsDof tiieRCNA BhdP@B4Ring Qgedt in " solectell Pdadtion Raldnfl61Sdilldht &re not

di al kyl adriuca Sidrwikipbicdiy 86 seldd @i atilithte 848 lot KkRAdling lofNthé Ractitd dna rdatkdn aiddlrd AR

| i ke), or thakmiethaean taismbvegar@icisnial teshebttof Geactioh.- Typicaily, thdINCM iwilEbecéshidybeinlal ke)
t hat wis| | cohgantnatione bfcftombeibut Gao Btehss, atdihe imasking agat intdnemoes ki frogn sbestctt to @0 wi%,

Pr ef er abl Basedye theNGh reagtioneabdioy. t he masking process of this invention are
subst ant i al Rywilf generalif ndi ki ndeossannth wHAteadny Unecied meskinglagant from Otle NEMgmaskinge

pr ef er abl rpadtienszone, heyrio muﬂtanwvmgﬁucby-ﬂmmgfm reacyien zope.al hal i de. 35 In the
event the s@ﬁ'ﬂaé’?@&f RiEkre)\Bred ‘e [rathe dnapkin M’%é@#’%ﬂeﬁelwqﬂ@e’#'@w ghowdcbeas a
by- pro(ﬂjc't‘a' g at aé%’“?ﬁ'?“t’?t 'Pi?rth%(t%ﬁ (9(9 desp 412p 9Pk AE"O)-reaeriby psy Rematisut v |

| ni ne, P'i @B'V 'Bwe?“f T Cite 30 Haapd Dere prelarabiy: from shouth@diCol ot A Ctil

treated t‘Be 20y 'B @?“% ""k% P?JHH?' °B?"é'l”8’t°é{‘81 Vi "L“l@'yﬂ‘ﬁ?ﬁa"%?aé?"m

pr ef er abl "tle th f ({)

can be, ac Id 93.5‘2 ah %ﬁ%g;o km °' " aa 18? the

g o xample.cy

NCI\/It_ O_ € ro Ht of

the IIqUI |en$4 ral sﬁ%ﬂj\ ﬁé’ﬂnqw

amount of nol ecul ar SI eve . Ahgstrom no S\ eve or a t| rre and

under congiptirdpys suffi ci ent to remove the desi red am)unt of water. Wile
(iogrg,cl se amount of nol. sieve-will vary depending on its water

abs pt i OlhefemRALK, M Y, &' Afd e usdefindd dbdfeer t 0 be renoved and ot her factors,

gener al | y aTemisking rehétions ob thislitivetiod cai ba Nusifated irBeifolioving readfvalegiaisnes of O * to
+ 50' C, enploying from1l to 500 gns. of NCM per gram of 3 Angstrom

nol ecul arMasking Beagtions for Anink Grogpsf f i ci ent t o decrease the H20 | evel to <20 ppm
for a KCM liquid cont ai ni ng about 10 wt % H20. The NCM f eed can al so be
treated for wat er rmval nﬁe addi ti on of, water ,soluble inorganic salts
(such as NaCl, Nﬂgnt!r AM Yige) to~for RINGAL G |2dzol+a Hthe | ower
phase cont ai ni ng the salts and water; and the upper phase containing the
dehydrated NCM whigh can then ke recovered by conwentional [iquid-liquid
phase ¥eparation tBCHHaqheAH4B )y TR Ra®k 1r(&1 dt2ilon mdBe
conveniently carried out under an inert gas (such as N2, Ar, He), to
exclude the presence of air in the masking reacti %r__t) zone. Any sol vent
useful for the polynerization of the MNCM and t he*CM (as di scussed bel ow)

- can begenpl oyed in the masking reaction. For exapple, suitable solvents

i ncl ude hydr ocar bogi reqpt uglk as ali gh f cyclpaliphatics, and
aronmati ¢ hydrocar bg ﬁggl ven&‘§ r hal ogenag h'cég‘r si&olné of such solvents. 55
Preferred are C1 2 .or lower straight-chain od br&nched chain, saturated

" hydrocarbons, and Cs to Cs saturated alicycli lfrorratl C hydrocar bons, or
C2 TO s hal ogenat ed hydrocarbons. Exanpl es of such solvents are hexane,
but ane, pentane, heptane, cyclopentane, cyclohexane cycl ohept ane, net hyl
cycl opent ane, net hglnardl @hgngre) ,i socctanglnag wolp@ege, xyl ene,

chl orof orm chl or obenzene, tetracﬁl oroet hyl e %I ch3 EP 0 594 603 61
| or oet hane and trichl oroet hane. The concentr t| ons of the NCM and maski ng
agent #n the sel ected reaction solvent or di R¥ent are not critical and will
typically be sel ect ed to facilitate ease of handling of the reactants and
reaction m xture an «i cooling_thereof to_ renove, and_control, the heat
of reaction. TypicR N;iR theZNBIM)I I be-enplluyed-m? a B2-goncentration of
fromabout 2 to 70 wt% and the nasking agentr' in an anount of from about 1
to 40 %t % based on the total reaction m'xtugﬁi It will generally not be

. necessary to renove any unreacted maski ng ag fromthe NCM maski ng
reaction zone, nor to renove any by-product Y-H fromthis reaction zone.
The product m xture produced in the masking reaction, containing the MNCM
desirafly should be la nmaintained at a tenperature of |ess than 60 C
(e.g., less than about 506C), preferably |less than about + 30 * C,
preferably fromabout -70* Cto +30 * C, and nore preferably from about -20
*Cto + 20* C, until the MNCMis contacted for polynerization with the

pol ymer chain nononer in the polynerization reaction zone, as wll be
~described in nore detail bel ow 8




As indicated above, the MNCM forned will have one or two -MY groups per
functionality, and the value is of r&sggiéollzéj'epend on the functionality to
be masked and the naski ng agent -enpl oye or exanpl e, cyano
functionalities will require two -MY groups per cyano group when Mis a
trival ent, makking Redttiond for Chamo\GRdup$It Netal or el enent as described above.
Preferably the MNCM conprises a conpl ex of the formula: R NWMY)On wherein

R, X, M Y, n and n e as defi ngd above. mask actions of this
A% £3 mfeaﬁb@

|nUt|on can be illu %%d’l&ﬂ-(&e)jolldm i ons: I\/askl ng
Reactioms for Ami ne Goups 25 RI1IN2 + A1(R2)3 I—F

t(Al(R2)232 | 2R2H 30 RINH2 + Al 1252)2 -> RLN(A(R2)2]2 +
2H2 35 ' X RINHR1
+ ALH2R2 > RN-Al + K2 | \ Rl R2 40 RINHRL + Sn(R2) 4
-> RNSN(R2)3 + R2-H 35~~~~~~~~~~~ ) 45

R RINERM™ + ZnH(R2) -> RIN-Zn-R2 + R2-H 50
| RX 55 8 EP 0 594 603 Bl Maski ng Reactions for Q/amb(lép‘ups K"

RICUN + A (R2)3  -> RL-CEN-AI(R2)2 5
| R2, 10 Al (R2)?2 15Rlcul+ 2ALH(R2) 2 iszHls/Al(Rz)zyzoAl (R2) H
RLC. IN + 2A1H2R? RACN ' €2K15( frgz)-r-r-s:a «Mp+N7n (R2) 2 >
R -C=N-ZnR2 | 35 \ R2 ZnR2 RIOUK +
2ZnHR? > RCH2-N ZnR2 45 Li 2
AL(R?),
o ®
Al(R%)H
25 /
RlcaN + 21,2  —> RlcH,-N
\
Al(R%)H
30
RlcaN + 2n(R?), —> Rl-C=N-ZnR?
{
35 Rz
,- znR?
~ e /
- RicsN + 2z2nHR?  —> RlCH,-N
\
ZnR?
45
Li
50 /
rRlcaN + 2LiR? —> Rlc(Rr?)-N
2 \

55 Li



50 _ - o / R CaN + 2LUR2
I-?2 KEl C(R2)-N Li 65 9 EP O 594E§%359§360§/%§k| ng ‘Reactions for Imno G oups

1 RI-CRN-H + Al (R2)3 > " RI-C-NH(A (R2)2) R

. R 10 Rlﬁ%hﬂéactidﬁ“&%n&@mups RI-CHN(AI (R2)2) 2 15

R ,) 20 R~ CNNX O ¥ O ALF2R2
> RLi CH N(AL(H) R2) 2 | t ~~~~mmmmmm e 25 R C e 30

+ Zn(R2)2 > RIGNZn-R2) R '

| 35 Therefore, when NCMs of thze formula: a-> ;Ré}_)(b)n 40 wherein R1 and
n are as defi negapRe-H a functdoaml gr v j di c
hydr ogen (e.g., N R, V\hel('ke]i?({r?F&is as defined aboveP, aﬁlﬁ!ﬁi@d by

maski ng agents of the fornula:-(H),Mhydrocarb.)er 45! wherein each
"hydrocarb."” groupgtfan be the sane or different and cehprises C -Cl6
hydroca? byl (as defined above for R to R5), M is divalent, trivalent or
tetraval ent M(V\/ﬂjrerein Mis as_defined earligr), r' is fn integer of fromO
to (v-1), and r'RYGeNH + ALYERZDS From 1 t RY-CHHECALRT) )1 C = v, wherein
"v " is a nunber o|1; from2 to 4 and is the val bnce of M in said nmasking
agent, the MNCM obt ai ned conprises sO nenbersgtel ected fromthe group
consi stfng of nond¥ers of the formula: (i) R RI"*MI(Y)v -l | 656RL
10 EP 0 594 603 61 when RI is hydrocarbyl, and (i-) RZN(M (Y"v-1k 5
wherein RI, M, and v are as defined above, and wherein Y" conprises at

| east one of R2, R3,and RW wherein R-R4 are the sane or different and are
Hor CL,Cs hydroc&}ﬁymi with the proviso that at |east one of R2, R3 and

R4 W& hydr ocar byl . | + 513232 — nica-n(u(u)az)z
R
25
2
| )
Ric=NH
30 | .. + zn(Rz)z — RIC-N(Z!\'Rz)
Rl ' .

. R'

35

Therefore, when NCMs of the formula:
o R0
wherein R! and n are as defined above, and X® is a functional group having an acidic hydrogen (e.g., -NHR',
wherein R' is as defined above), are masked by masking agents of the formula:

(H)M'(hydrocarb.),-

wherein each "hydrocarb.” group can be the same or different and comprises C1-Ci¢ hydrocarbyl (as

defined above for R? to R®), M" is divalent, trivalent or tetravalent M (wherein M is as defined earlier), ' is

an integer of from 0 to (v-1), and r" is an integer of from 1 to v, wherein r' + r = v, wherein "v " is a

number of from 2 to 4 and is the valence of M’ in said masking agent, the MNCM obtained comprises
50 members selected from the group consisting of monomers of the formula:

(1) RY-N-M'(Y' ")y oy
l

66 R!

10



Further, when the NCM conprises a nononer of the formula: lo R (CQV,

wherein R and n are as defined ab maski ng agent conprises

met al conpounds of the fornmula: % arb.)r. 75 wherein M is
divalent or trivalent M (wherein M i s as defined above), "hydrocarb." is as
defined abigR!lis hybidcaty, |a,|;ueger fromO to (V' -1) r' is an integer of from
1tov, and the sumof r' + r" =v', wherein v' is 2 or 3 and is the .

val ence of gM' nm(m'he)vngskl ng agent, the NMNCM obtained conprise nononers of
the_general fornulae: 20 (tiii RICNMEL(Y ')V@ "™ 25

ya and (s vyhersilRR:, GH28ddM' ér¥"ap definbd 2bodé) antt evharbin YRIcomphAsesiatdeast ormer &f RESRU@K Ated
above, YV wherdii RER* @e thy darocardifiptent sad dre ' ori G5 -CR2hydFRigarbyi, WRH the\pimeise thet dRbast [ave
are the sapfieR?0R® agdl Rf ehgdrocadwld are H or Cl- C16 hydrocarbyl, with the proviso
that at | eastFudhes whén tRZNEM comprisgachs menampndf thedesmula:a| | v, MNCM of f or mul a (iii)
are obtained when r' is zero and MNCM of formula (iv) are obtained when r'
is great’@erR’t@ﬂ%{ﬁnzero 95 V\hen t he NCM nonorrer corrpri ses a cyano monormer
of the fornula R when these NCMs are

conpounds U'F‘*T“hB ?“Sr"r?{ﬁ 8. de?'\ﬁfj' poox®. apdh e mazkgs %TE“"%“M‘@%‘PH“’RH“‘” ?f§"° formula:
tetraval eng_l)l}q,,‘h"f%dr carb.” is as defined above, and r' is an integer of

fromOto |nteger of from1t04 wherein the sumof r' and r"
is 4; tHe /N @S ﬁlar% ﬁ‘%ﬂ{ eéﬁ f;ngcf mﬂlle%&r:ytﬁéar\%l g erd a qve.,
(v) egrfi'o Oto( g’l a f v and 635 em is2 or
EP 0 594 65%0‘5@ M“ o MN5M pRde m m@t@ b geridfaf
as defined , . hydrocar byl , I\/N of formul a (v) are
obtai neg, by use of m" (hydrocar byI )4 i .e., when r' is zero. Wien r' is 1,
th CMis of formula (vi). Wen r’ 2 or 3, the MN\CMis of formula

(vii). To further |||ustrateeﬂiiknxa ;CENMILY (NN 24 car boxy(N-n-but yl)
imne can be reacted with one nol e of i sobutyl a um ni um hydride in
hydr ocar bon sol vent as shown bel ow 10‘4

nrBu 1525 C HA(i'"U2 -p

CH2- N il~ N- nBU Al 20
Bu Additi oAdof H Al occurs across the pol ari zed doubl e bond of the Imne

| eadi ng the the masked nitrogen- containing nononmer, i.e., MNCMentity.

(ivy  RI-CHzN[M"(Y")y-1)2

a0
wherein R', M" and v' are as defined above, Y® is C1-Cis hydrocarbyl, and Y" is R?, R® or R*, wherein R-
R* are the same or different and are H or C1-Ci¢ hydrocarbyl, with the proviso that at least one of RZ-R* is
hydrocarbyl. Generally, MNCM of formula (jii) are obtained when 1’ is zero and MNCM of formula (iv} are
obtained when 1’ is greater than zero.

85 When the NCM monomer comprises a cyano-monomer of the formula R'(C-N),, and when these NCMs
are masked with metal compounds of the formula:

{H)yM""(hydrocarb.)«

40 wherein M™ is tetravalent M, "hydrocarb.” is as defined above, and r' is an integer of from 0 to 3, r" is an
integer of from 1 to 4, wherein the sum of ¢’ and r” is 4; the MNCM can compnse monomers of the
formulae:

PP (V) RlecmNenrrr(yrev),
I

Ya

Hl!l(!'ll)s
/ .

(vi)  RM-cH,-N
56
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25 ~ Nitrile-substituted NCMS, e.g., 5- norbornene 2-nitrile, can be
masked with two nol es of masking -Bu) 2AlH, to generate a
masked am ne nononer “cont ai ni ng t%gﬁ%rﬁ@a%f‘ Mnetal (e.g., alum nun) for
each nitrogen, although this is not a preferred nethod of nmasking the
functionality herein. The nmasking of a nitrile-substituted NCM can be

illustrated as follows: 30 A1(R 2 (@- CuN + 2 (i Bu)2AlH >
C OH2 My Al GRREE,-K G M, shoul d be noted that the nutual conpatability of
dif{erent masked nononers, i.e., MNCMarising fromthe reaction of

di f f er ant whskte R, vH) ancamk'i aagaagwmba\tet el Y'hie G, a0 ¢rhjdraztrby WINCMS i fproiia tiv) @are Of
di f f er ent obididel/by ndecof tiM¢hyiacatby)q i.g./wetton ' As zeeqo Wherer isalf, the MNCIVOS efcdforaiula $ui)/ When
exanpl e wolsl2dr Bahd MNGM dskof formalavii)r e of 5- nor bor nene- 2-am ne and

5- nor bor nené&e Arthexrilvelrald the abavé.cb-nerhdinene-Zcarboxifbn-hevipininernar heregftedyvithhone mole

t ri i sobut gfidiisgbulytalminium| hydisie irohydiotanspnseivanhasshewndielowe i n t he pol yneri zati on
reactof® woul d | ead to am ne and carboxylic 45 acid and/or al cohol residues
on the sane polyner afll is a suitable procedure for i ncorporat inBu of

mul tiple functionality into the am no-substitued pol yners. onpared to
t he NCM havi ng-gi di ¢ hydrogens such as those bearig free ac d, am ne, or
al cohol_ gr oudg ‘NCGM f-or med* b AhE4BU) garTBng” hy~alCH oot entiiB | y
reacti Ve fundli of; es either renoved or conpl§ Thus, the nitrogen
atomin the i e NCM_ which m ght otherwi se interhgle® wWith ca {yst 50
performance by their e ‘b%‘l‘r donation, are effectively deactiMated by
chelation to the netal atom The resultant MNCM i s very stable i\n

hydr ocgy bon solution (e.g., in hexane), both kinetically and ther-

no am cally, towards dissociation of the netal, in this partch}%H case
al um num fromthe NCM residue. Neverthel ess, the masked am ne group (and
masked acaAddiiiomlbCBHADbccure tatross the! palarizétnddublg ontof thel imivedeaming thel the h@skgd nitrogen-
conveni enddntgining gw@ndves ti.e.JMNGM emdty.| be described in nore detail below 55

Pr ef er abl y, Nitfiesutstisited4CMg 0.0t Singrboraane-R-nitriley eancliectlaskedwith twd mbiessof meskingodgemtr v ed
t hat maskegl, i-BukAHoyarnerdenmasked aingrooemer eontaining twoi afprrisipbMmneted (orge @luarinum) for

or ganoal uesch pitieden| aithugh Hhi3 ignsk ¢ piefeirechmethnd of fasking thedwristioralieherein; fhemerking) of a

| eadi ng tWrilgishgited NEM chy br estistesoss-follaw®| ubl e material s which are not

avai l abl e for incor- poration into the polyner chain. Furthernore, thi S
reacti & may al so involve rearrangenent of the 12 EP 0 594 ggi

nor bornene system | eading to unreactive MNCMs which are unacBt Ble for

i ncorporation into the poI yrrer Preferably, the masking is atconpl i shed by
reacting nitrogé rﬁﬂe th_hydroge by aI uni.num conpounds
wher ei g the h rbyI rml ety i's a?%ﬂfky gr ouf rTgreln t he
hydrocarbyl gr. s substituted (e.g., alkyl-g tuted) pieferably in
the 1- or 2- carbon position, e.g., a branched CG3~0 6 Cs al K E roup such
as | sopropyl, isobutyl or t-butyl. In another enbodi ment of t é g?ocess of
~thiis invention, the MNCM prepared froman al kyl -substituted nmaski ng agent

' €aqd ed W shbuldbé aned thal e Rdtual( @mBatabilly & ditfefonBiingskBd mbnoides, Pé.CHRCR kidingd
Ca- CA4 al kiediothe réactipn, of idiOPHtONDM with Sashing YgenBralléw e tiorinatdh @tdidtorpoldiien & difidfeat S
used ar e, MNOMtihethe rsales pafmerr.CiIbprassniatiye Sitoaokalusivs, @xainplegwaaldiertal maskea iatutai ah 61

© carbon, merdoenead-2-anaitd) amb B-nfrbornames2ycarboxylicoanido prakoeo |S-npbemeneclamethanol awitll tiisdbutybinol
(tertiar yjlumihum. InEbrgoratisnof thisrmistredn MSI@vlymbrization gedctor wertld load tei anfineaand warbexylic

al kanoks cacid 4nd/oi si¢ohe)tresiduesioripe sdme Holymeoandriya §uitkile erpgedp fdr incergoration piyaeltiple
above) : Anqtigrplty [rio the anipgosybstiued peipers. - > R - CH2NHAL(OR)2)2 + 2R 2H +

Al @

2R1H 20 compared to the NGMhavingxacidip, hydroganst Suethas ese (eariag &ep adih awige. o5 glsohol

al koxy r a@iPyPs the NEGM jarpeq Pbﬁ?*tehéa"?‘@&E?saﬁ'ftpm&!’*l?‘éi’rfﬁ?"t'tﬁ)’ﬁ?%ﬂ‘at et pitbenypmpved pr

t he NMNCM COmRIexada Thysy énec'a i By erwise d °r§°@f fh ‘fa&"’?‘ne

adduct & d{aesr:l thg{h P?;)?e H) dI;'()[ f" Wa&h klned.1I the
: embodi men amically, towa:é sSociation of the.m ,m‘E:g TZTI%‘Q au | 'é' ng
~ hononer, eless; the'Mh teﬁ e GrUUR (ndt fridsnbh tcbﬂoﬁ u;PH%} ry’i”d
~the conveniently regenerated, as will be described in more detail below.

85 Preferably, the masking agent is non-halogenated since it has bsen observed that masked, nitrogen-

containing monomers react in the presence of organoaluminum halides by polymerization of the norbornene
double bond, leading to oligomeric, hydrocarbon-insoluble materials which are not available for incor-
poration into the polymer chain. Furthermore, this reaction may also involve rearrangement of the

12



resui tant hexane sol uble pro'duct Is further reacted with fromone to two
equi val ents of a dry al cohol (e.g The tenperature and ot her
reaction conditions enployed in sucﬁ# Q%Q%medl fications of MNCM can be
any of those di scussed above for the initial masking reaction, and

preferably ngrobRénaesyslom! Radhy toOhnrdabi8) MINEMS' whictt Qreouna&ebﬁbléJS&OEncoWoFahoJ l’nibrfihQ 1
to 2:1 ol golyRen PréfiBR] e Maskimh GOdRBImINSHeA By Veabtidg RbgenRSidiing! hdhehéraMR InydscakP .
It has beemydnafiuecdmbbuatis Bhiedh 1o RyiRRbrbylaidietyl i 8 biky(@up Aha isSWherdH e hytirocarbyl
hexang. Theyoup ssubdifitediag.yaigl-substitutedly Srofélablp intthe 01up R-carbeh dositich, MM Branched Cs to
denonst r at & akpligranp such as tsaprogyt Isbmtyhertdatylt han t he resul ts obtained for TIBA
conpl exes al oinanocther embaslinmptof theoprongsst ¢fditis vantidnethe IMNGMoprepaeed tromrantatkgl-sdieaijtuted
of steric irsasking agent i®feattérbwithersiwal alki@ivl (e@adiGacPs talsolwol) and prafetablyarCscl (pikem!, fg..
cat al yst ddeewpxhastbulil eratbulyh aledhpla Thee elcdhgls aipgdf ere.cin ttheadrdes Hab linsrepginghsterigecrowding
al cohol ha\Pr"HQd thp carbige! n, Jpehanl, qihepgl (Primagy). isopopanplo(srepndary). §04 Ebutagioh Gediaryh st
pr ot ect i ¥n ThgSpeliop ok VNEM otfs {ivartion with ST a“ﬁﬂ"?]\?f“’li‘?%@’sl’% hydhpfpliowiag (vhersip R'
ot her al coff¥defief 4 %?rranged between these limts in the order of their
crowdi ng around t he am no gr oup. Accordingly, the al cohol ated nasked,

ni trogen-containi ng nohong gas been found to result in higher

pol erEI’I ation effi m%@e& hi gher pol yner nol ecul ar wei ght and i nproved

|ncorporat|on of nitr gen cont ai ni ng nononmer into the polyner. Preparation
of the Am no-S erpolyrrer The nerization pragess of, the PCM
and MNCM i s pe M Qﬁherw%e 821198@&&/ Ah{ORhphpet l&ofﬂm- 2R bl e
met hods, including bajt chw se, sem -batch or continuous operations,
cor\\éte{ntlganal pol yrer @ n nononers, and catal ysts known to be

fective for such po ation. In this polynerization, the MNCM s

behave |i ke the non-pol ar honol ogues of these nononers. Especially
preferred fTbe reastdn iprodidisesapiver®d ibvel aikegniaticats derieodNOivE thé Fatiam elidmobimptieinte tieEWM)
t er pol ymer snetahdf thé MNEMhViiectere Taicolmy mediffed IMNGMY i§¢ E$DNpreinad redgn &d theredduicts ShigNCM
pol yner i 2satapd aicphob owsared & prcerfiance ity thisy embasiinept, tin jan ilwsteatior ofrthiscembodiment, the
convent i ondlftrogezrentajning mopemardNRCA. ik nifalle somplexed orith stiisabutys alumipyre | (NB&U 8ndf thew
t ubul ar r edesuianthexangcpoluble produet i5duribpr reaciediwith rom mpe tortwe egylivalgnls eksa gy alcohol (e.g.,
i|lustrati d??p'H%ﬁ"E'? n'r he fprenerafures anst Gh%ggacvos' ‘i?é@'é?l"? B@H°¥?€r'@z |sﬁ‘th"E‘f°8% mygdifigptions of
respect t o Qf qsﬁ\ﬁs%'{sfqdraéﬂ’et e ipifial ny 20 PrafeEEDlY A empgraiurp

bl ended "(’. f’°'“ cEn‘? s%" it #r@m 8 ‘ °"1‘ i@‘s 8' '°° 9%%?%’&?'8?
essenti al | '\%ﬁe g z ) nsﬁ' : 3’?‘&% lar §

.Whl ch are %rwn f #ﬁ ln lox rb(za‘i‘? % Th%t u er| pr Vi mﬂgﬁ
as et hylen n was
di ol ef i ng ggz - steﬁmbﬁp |§ E Ao s
polyners u rotb Jﬁoﬁ ft'p@‘éﬁmg'vﬁn n@fhﬁn ﬁ 5§ an s belng arranged
t er pol ymer setwdén ﬁ\@éerliﬁﬂ@ tHE brdlerCd? rﬂfeﬁ"cﬁ:‘wﬂiﬁg bldndARP¥find r@ud 'Aéco O{he alcoholated

di ol ef i ns, mMaskedittdgbrPédniaming RRndMel hAadRE feGHalte teBiiNg mamﬁélﬁﬁ&.zauwamnasy higher
ani{nor subs tpbilyérableeatbrywBREand infSieVBE Mcdmbratibn & nitroyeRitbitahingErhehombfb the Patlhered
poIWropyl enes (propyl ene honopol yners, propyl ene-ethyl ene copol yners

cont ai ni ng Preparstich lvfithe AlninoHSulistituted Hieedolypnbene, 13 EP 0 594 603 Bi

~propyl ene-hi gher ol efin copolyners containing up to about 10 wt % of hi gher
- al pha- ol ef i nsThewellimerization process ofl the PEMtanth MNCM i pertormred-in an elereisrecohventipdaltnimaner
li ke), funcesingpuitehble eethods, Jreluding bamlse.eqemyb%qheor [eontinynys phsationss genventional polymer
et hyl ene® prctg m@@e@ommapﬁw&%ﬁeapﬁﬂ Veng%%t’F'éPO'Y'Pﬂ'ﬁa“% IqEhis, polyg\gatiqp, ths

"to 99 wt % eehave ""étt F‘@rPé'?’ hpmologues Mg & %?ﬁ‘é’lysp'ff%"eé for use in the
el ast omeri (P' "“’e 'H ?E’ﬁ%‘"ﬂﬂ? dRRM) tor B thy'e'@r’é"f?'ﬁ'ﬁéq' g 5
EPDM and 'ﬂ’ RERRE (Pirete r‘ﬂd gy E"al"ﬁ’"%\
copol erErl r urp m gﬂiéq ion f:&ﬁgmgste“rgf é:f"fﬂﬂgou H(%t:' tg " J ( 5

t hyl _

_ 'el'heyrggﬁl ? e;riﬁl mlg geggfvﬁ mc% Jtﬁ;o%gm%s% :gg %‘\f@q ‘f' eﬂéy g%e

~and 10 wt %'t §r0 ﬂsrﬁ J

_ S'S i lddgﬁieﬁlgﬁroﬁomers such as
non- Conj Ug%%? n@QS*CJU t‘ﬁe“‘ﬂnéi 'aﬁ&' thQﬁ@ h-86Higatdd diol bésBfbel 'above. lllustra-
et hyl i dege tu{?é)éf RRkHB R Bostittite &yrﬁﬂr@ﬁéeﬂl i H\Feﬁtudd%%ohﬂp&m 80-YdiateksZ BlgolRers, or
Process i N whapymeisoont@ining!ihe QBG4 BlefiHa SA/H diblehisd]lin latiiten td e REGYSR-EdMRinthy noRéers.
resul tant EénpEey of EREMubstilel foNnves profisbd byl i injmlionN®s JundRalidel blyprepderdy
pol yneri zi mgogyizhey Ramopolpméers, propyn@stbylenb tcbpdyivrs\idaliing Nesk lran pbas 40 % Githylane,
pol yneri zation catal yst, wherein the polynerization catal yst includes at
| east one vanadi um conpound, zirconium ggrrpound or titani um conpound,
preferably wherein the vanadi um conpound has a val ence of at |least 3 (e.g.,
3to5), and is preferably selected fromthe group consisting of 15
vanadi um hal i de, vanadi um oxyhal i de, and vanadi um salts of
bet a- di ketonates, with the vanadi um hal i de :



preferably being vanadiumtetrachl ori de and the vanadi um oxyhal i de conpound
havi ng the general formula VOX n(g{@)‘%d \‘\,here nis an integer of 2 or 3,
R7 Is a hydrocarbyl radical which™i g?%rably a C, -Cl10 al kyl, phenyl or
benzyl and nore preferably C -C4 al kyl (such as a menber of the group of
net hyl,  gdiylone-1ghdr &1t ¥ebgolynRChontainihg ug 1| 2BELR M0 Wi 6iighsr diphebiesinRligh 48 Mbsehé-ne
or brom nrepenTéie- VEenAd-1iroceRd-1 Sndahe KNGS, AmctidRklighd RlyaHMneS (ethgldie fidiRpEEERY &k

for mul a (hthy)éﬁé)preayzanu\/e@mn&rs(bohﬁiﬁm@g@ﬁér&hahhne wipelBudly BERio©@0 at%, etiyiens), sthiyleae-

f er r ecprdpylese cipkiginandé.¢., blastdinefic [ECM}, afhgdheamadyene-diere tepblymas i@t elastomer &
cat al yst ERDM) endithé lkedlt & preferved, hoveserain perfaya the pragess inunvopdyreaizatioy procesoof@iphai ng
or - ganoadlabm angdnprifaiablyl @smizioe of relwileasa indnipropyiene tyesulinwith dncatliviege-priapyiene FRM)a
RGAI X" 3.polymer. dhenrestitant polympraireferetly cdrtains gbaut A miie fo Wawttbcathyipng aachiQ wid t9ré§up
consi st i rg%ororyiers:| It isnalsoapopsiblg dm inclpdect apngoniygalidedienensuc ap glicpgopgntadiarpet.4-
sel ect ed feradiene preetilideng newpraenstin thy alafin @"WCUS"G iny the, RolypadEafiAnARsePss igrdento; s

most pleflafogyaeyn: P into Pne o (P° ﬁEF nd preferabl reater
igifog) @ int éh?d’a‘?é‘b @ fasuiant (§PD

than 0 up t?Sheza 'Ep Eﬁ's'“ foymed fy

Il ustrath |°ifrzq ° 'Vst rt‘@e'

useful i n°"? I’f@" '§c°t° %’f’"ﬂf 5 an lH'BrIee "’" eé? ed?@ o ,gi‘r’“’ge

ety er rtrt ﬁi’ ,,a

sesqui ¢ vanad >yhl é?rHrQ r"i‘rﬂ the

Organoa' >r§ naesa-%% or agp rxem,wa aramar:@ faratyaa, S0

mol ar ratd"@, B enVl%? zWQn& fhofé d:’é?&rSBNTbQé; eyNBthy

rat i0 of ManahUmd R Bl MFEbQ“Wh»Eﬂ)Fsepr%ﬁﬁ? .rré &atraanabmyt ﬁ:j arwloflﬁem The

al Yl dMafbndtothdvBIGd G@hgrab Rorrii€ SE W{0-0)Nwitbrd TDI0X¥Eprésdhts Qhé)f)et%&mhfdmﬂoﬁ The

d, nrétéreg DBta@Rtbridtes A G péitanedigne®. of about 1:5 to 1:100, with the nolar

rat i o of f V Ttea phlysierizatior TERAEE prefetably CalieNinch@ind an vrgatpalidinameotatpiye foamprising deei ng
about 1: ldandatuminudOhalidd® amd ergknoalaminurmcomparhdsstiavinga the donnalke ATy whewin X)rieat er
and i s prhefogenaBt ig airmenbeudslected fion the gpop yoneisting af alkyhandedil (and Freferably avherain iKY &s,
but nots exwénisr selectod ol thasgrodp dohsistieg of & aliy atky anch phlenyl ewtiigh@ evost Rieferably athylh
Ti C1 3. 1/28d A i€ikgtweer( Srand;B3f and pplerebly grepior tb)i" OTupeio\? (@i9dl bFiweem &Y 3} a&‘hWO@e
suppor t edreierakivfiveitte dAalflustative Ingasimiting spesmries of the gluminym halidej cogptalytespil in the
zi r coni urRracieadof His ipveption inciude @p rab'ﬁ‘"ﬁl@n‘ﬂ?h'mﬁhy elu'orere idishieride diethyl Aminue \/
and Ti ca‘thﬁf"ﬁﬂﬁ"ee*é' §l“€\'FE"‘ ggquig! 'I"%’ °b ref erred cat aI gst

oy o AL t%&“zrr et rrtrr«;tgt%ﬁ ‘t“% ey

cataly
ﬁl : ugnt eseg in a.molay ratlo ar\t’cgga% ené aln e Tt gat)ut Yé‘

2 e e % Sk i Jn% rea’i qlsam
tetrachl opl Qg dghel b by ag.ebr 9, B! m .rzgttn qted.the
MNOM and mtﬂepmat@b M%ﬂ&&ééﬁ%pl&g t§l?st§ﬂ£l & TR nd S, 75 AICHE
convent i QB mbaawaafue%erwaaaaaran bﬁ'éﬁﬂboﬁe% JRbReRiBA Eéialﬁf' ShpP&H3e.g., on
hal ogenat gida, Mgt ifcomérh, Y4B MtheZfikb). Eldctidh AIdRYr Modified Vorgheliof bupPorted vt éha TiRaegRi g

nsi deragyg@nscgnmowu@aers to be selected al so depends on the nature of
t heLﬁokoymer THed prisRfled) tadyRBSion Mdkind Slasidrienit Yolymets aritiudd Renadied Gompdunys, @feferably
unsat ur attadnd/AGiéntevicat ast 3any waith ara soldbiedin the golymarizitioo ididueaty suoh as WCOanofadi on
- into the woeleimX¥ris halogsn, ites venagiumi Halidei and vanrdiumeoxpialideni®he prefegied vanadiunp halidé ist he
SO0 cat al y=tadipdetmhlorgied. Thus changes in the nature of MNCM particularly
i n the typeThs palumerizationarepalion zene dorrpolytpevization of the MMM andopalas ehaim mprpEerssh can
pol ymefsi zZA80i wRtaig 0@ oy grore ofHhe mmre?mb@'men@gorbpww nspah 8% hlegpnatedadden- f or
sonme of thaleosngted ogamimRalymerizatian RIMAAref i n po merization for purposes of the
pres ent | nv@rﬂdf"ﬁw taltl@ forsgj)rng_ Lponsrdeﬂgon th cm%s n the nature of
| Cat a stp%polymerrzatron process-an talyst used The reactivity off unsatu lymeriza-
infs

Hom)geneotlﬂ’ reéf 1Ry %‘b%ﬁﬂé{%ﬁgﬂ %epﬁzu%;'ﬂ?ﬂ@ﬂﬁﬂa%?ﬂ% cﬁ'ﬁ & :/arlur%?‘bjn tggr y
neg e e ::‘ NC e é;%ﬁsx":anr most carg!tXﬁ %ﬁgé 'oingletﬁt
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to The difference between the requirenments for heterogeneous and
honogeneous Zi egler catalysts is p\ﬁgwééﬂ%g%e to the much |l ower reactivity
of the norbonene based nononers to et erogeneous catal ysts. For
exanpl e, while the |ncor poratlon of norbor nene based MONOMEr S i s about 50

to 90% f or the—varmadrtm—catatyst-s—+rt—ts—ustay—t+ess—thamabout—S6%f or
the titaniumlcatalysts. Accordingly, NCMeYAOPMM i za- tion process is
preferably a hom)geneousatZl'yﬁgl er poI yrrnlnlamalon because qf ®@olixngiTgpe

i ncor por at i on~of-THe 15 The M uv S

carrier,sit i °r Qgrbza °"5 %gﬁe/“ef" °"a"z?1daC|@u%Bc FEI yst |and
at less than |e m cat al ys t&gg ngg,g pPfit en
descri bed here'D rxgn o @iﬁl und @a -rm ﬁgjadyaqg_ral zatl si ng vanaqﬂl um
catal yst. The VHEF+2at-oR—eattoRr—taR—he—earea—out—tat—any rempe ature

suitable for Z| e I er catalysis such as a tenperature of about _-20*C t
about 1800C, TB? d P’@?‘@r%ﬁﬂey" éﬁ?o’&ﬁ“"e'“@tsc for Spferggenanyd ”th%@e?ﬁ%%z%{e’ °ata'VSts is
pr ef er abl ypraw f he r@gg gd the heterogeneous
pol yneri zaf '?53‘57?“9‘3 E%%L%@ _ am %@5}%’ e
Er ef er abl y ff refer o neo s |e 8 PO za’tlon ot-a i m&o ﬁf&
pa to %go no Eﬁﬁ A o, w0 °t§o &sa Gk
Kpa to a N chigty o
hal ogen- copgh wunes kno p ok g»&a&.&w&ﬁ@?{ cat a
vanadi um hal iygg p@{mé?iEﬁ@rp Ur%dﬂlbmc d a:?lt aﬁf‘ﬂm’p&ﬁthretsﬁtaﬁle?H?Qmﬁl&%aﬁﬂ?s such as
appreci abl g ioifgerdflo @f albdufTE20SC N6 AbsURA5EWR, | ofl Prefepdblydbnidin@ ¢ & @oMS 1006 CNEA R S
haye a tLengeRaslyaBolt A8€¢ 1kt 607€. I HbdsireWBEdH theAalyricRLatioE prodesd) 6ah Whry from
hyde6car by bbogt @ Kps to0dboiitha@otviisaVandi réferigy Gors bt 261 Kby tohdbb@IB00 Kgehtnore preferably
consequenceabosi 100 Kpe td\aoldl 1demKmackad 260NKpal t6 6600 dipa gnost preferably about 300 Kpa to about 600
pol yneri zakpan/ r earrangenent reactions simlar to those encountered when
the MNCM i s rPealarébial thaiMNCMaie natrbg arepdsed witmanynhhlegen-centainingicomponagtefithe pglymerization
descri bed ediaiyst (e.g-tvatediomijuide @ grgadalveinum chalidapendtiéftopatang fie rany epprasiable eeried tob
with a gretme snn@f he dwleﬂegnmnguqq@wmmmnpm hayp af thrdongyctn/qact withcthe] MECM; igy which

nbed

nmol ecul ar ¢#sP hydrogprby! @roupe of the MNGMEWMN berdizpiasert i halegers Therrenseguence wil o
t he resul t M MI 3tl0fPfﬂe|P@?Qd19IV ef'ﬂat'f’@’fme?m%m %’@E\s s(uwlaf Héh ?’V °£’a‘fhP’bn
reaction z ﬁeM wi WH}TP’P?HSa‘gH ‘i"ﬁdi '%9

to firstc ion, tosyits, '"& tg o ‘1/

pur pose ca O ef bl &Emer

form the, mas Iue nsru. fothat! fsCfibotd #ovm%rpurpﬁerca%@mdqn

sui tabl e didny ﬁgs pens,m ol }6@%%&% uJay Néﬁ% i 3 MEKbS rrdficRalBsd (amino-

al i phat i Cs gynsitbd) b ForCexamgié) b0 Fdents 0 $EHAEANdARMeSIRUNEIM R soRénts such as

hal ogenat ee.pua.ee 'c%l&ahﬂfatuc% USHY Mhat€ RjdiocarbbiE sdNef, S heidgenitbdy Bdiichs F Such ledivéhis.
\Eés St airgd Bref6ridisbivéhts 2Pd €43 GhdRer GhAghBchamdk bilafdhedicha (atfaik gdiGcarbdimsl ard Cs tte

ot G§ sdu@stedblicgiiE bri ontilic AydaidBrbdng, di el fo0C:eHalogenated Bydrdcarbéns. Misst preferred are

haI ogenat e hyrdivwe astriightshainVins branehef ahain ehjidreatbofis] Rarifruladyo exanes iNoaingftirig- ildstrative or

br anched- c bample yofl rdikgats barnsoiveats tarec bitanel ypertewe.a hexaneNdeptineicydlapgntane] cysiohexeney e

exanpl es otycidhépirant metioyl cynivipentant.smethyd cysichexars, ispestane.rhenzehes taluese, xhlens: ehiasoform,

cycl opent aphicrohsnaeheshteitaghieroethylene rirhlotoathene angtriphjaroedipre. opent ane, net hyl

cycl ohex@ne, The gelunetiaationsesn be sarried ¢t l!l‘éh%!’m?@e‘ﬁé malsetlerrwsight fegulator to produce an

* chl or obenz @hieesubstiyed polymer Bavingyame rﬁ‘é"‘c"!ﬂ apin G\SlePH!ﬁ'i aveightd A eleaylap wejght Hegylator 45

The pol yrreP?"&’%&"lY ip s type ‘EﬁPF"?séti Biﬁ"aff‘ﬁ‘le t"YﬁE"ggP b8 gpeunt gt molegylar weight 5{?9“'“‘“

chai n nmono jyger o frh Ir oé igant pol
L e ?3{5{ %ﬁﬁﬁ ;%?o By ,zﬁa{aztggg,'gﬁgp%% ﬁg:? e
.

wei ght reglﬂ "5?" ° %a%:gfﬁ% 'ﬁ g ' n IpdnerrSiler in e gt Jpgpnding upon
parti cul ar i % W§ L 0o e I Uh Al O, S
S i ohe 36 mode po
| ::;Fgc'u:‘aihhs u%éfn%? i o o %éﬁ%aasbe gy
principles

ih &.E ggéflaadoh “oublbnbd g :ﬁeréx.t ﬁpeaaawsmya.smcm Gan be
desired nmoLeeh I@ﬁed"\ﬁv mtR) inf/ TthE Polpteaioh UEALGAOMIITR (0.g2Un the re &P GRS
can be ight phhathol Sk el'.waeaam;cai ERS), TRBICallafl, B LaledlE adith [ Eud HCH g
~wei ght. Thgudanfliioeid Sgendibilylusig r&e 1 & 30l males@lglRAcH |ﬁunaaera¢mtotap aﬁdmﬁ @b dtiod)
to about 3@ixoed.€ percent, based on the total nmononmer (MNCM + PCM. After
~polynerization, the polynerization is quenched at the exit of the reactor.
Thi s quenchi ng can be acconplished by the introduction into the

pol ynerization reaction mxture (e.g., i,p the reactor or into 55

* pol ynerization product effluent stream of water, |ower al kanol, or aqueous
acid (e.g., aqueous HCl) as quench liquid, generally using from1l to 30
ol es of quench liquid per nole of total V and Al in the reaction m xture.
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EP O 594 603 Bl The desired am no functional group, i.e., X incorporated
into the am no-substituted interpaly he masked functional group, can
be regenerated by renoval of the %sﬁanlg&%s*al , M through use of
conventional de-ashing techni ques, wherein the quenched pol ynerization
product, comhelbddirdtanimSiseonal gloLp! ileQ DinbokSoratdaQht HB amino3Goshied MRFdoR b &the
cat al yst smaské fudctiofd Grdd, BEANBETRIgSneratdd KO RdvivGdl &l the nbiskid rhetal, AW @R0LGH lubslgi d,
e.g., Wwateinyenfichelcdu-shing tethiiques whareinatha i quenchéd) patyrherigetiond profit, Gcontaiihg makie-
HNGs , , H2 Srictiortdfde polymer] then @olyrhdtizgtion eftelipsis) Sand Olntsattad snosudlsiis) icorgactsd nwithadn
bases (se. agugous diguid,i eg-.awatnaqueous Gdiutions rBttdiningi ipsralinatids Heg.! HRie HBOrHNG| Hi802s

t her eof . HiF@s.rand thetiikelpavepul svluliens sontairingtniicanal b{ses (i, kausticcammopiacsodiond nsthoxide
"de- ashi ngd)thel likblear miduresttherenht Thp reseltingi hydrolugiereactionsdhayeinalieryefersedtth es Zdeashing™)
functi onal egtedb‘p metahmpsking apent ignch genargten enasminosfypational arourd teesby dasning S @pino-

hydr ol ysi ibstidadnoymer. Bugh hyrolysis reactiong carpejiustratadiag fllows1 0 Masked- Functional ity
Pol ymer'? Functional i zed Pol ynmer ,5

nBu i Bu - :

/' Pol y- NB- CH> tion FPolymer .

H CH3 OC2H5

| - / : | Pol y- NB- G\ Al

- > " Pol y- NB- CH ,nBu dBu -1 30

CBHT  QOVeHs I/ NHC3H7 Pol y- NB/CH2N- (Al

(i Bu)212 Poly-NB-CH,~N-Al Pol y=~NB> CH2NHiio #9-NB~CH, -NPOl y- NBD -
A1 (n-BU?2 > Poly-NB-N-H C 3

043\75520 Pol y- NB-N- (Al) ¥n-Bu)2J2 -> \

Pol'y¢NB- NR2 Pol y- NB- CH2- N-[ Al ) {BaPr)2X12 H

Pol y- NB- CH2H2 50 "Pol y-Ns-" 65 De-ashing to regenerate the

am no group can be conveniently acconplished by contacting the quenched

pol ymeri zation productCHgth fr@@alg3 to 3 vol unes of wat 8Hsper vol ume of
pol ynmeed zati on react orl'effl uept (in equivalent units); the water nmay
optionally contgin froml to 30 ww% (e.g., 3 to 10 wto/c)#gf m neral acid(s).
The mixture i?@&ﬂ%‘t%‘?ﬂla time and under coR@rYrBBsCHufficient to
de-ash the pol yner EP P 59¢ 603 Bl and to regenerate tjhe am no group.
Generally, the contactin AN 8 cQnducted for a tinme off fromabout 3 to
30 minftes, and a tenperg?r#% of ~T20& about 0 * Cto 85 §H§3%th Vi gor ous
. stirring. The use of an acidic aqueous |liquid may be foll owed by one or
nmore water washes of the separated polyner to renove residual amounts of
the mneral acid. The 2-phase liquids resulting in the above steps w |

per mi t . ecoverRPlN-NB-CHsM+ (Ab(iBuhpdpniTro>upper POY=EBEENHONDri si ng
the functionalized polyner and pol yneri zation solvent or diluent, and an
aqueous |l ower |iquid phase containing the mneral acid, and aqueous sol uble
salts of the catal yst and maski ng agent netal (s). The aqueous |ayer w ||
preferably al so contain unreacted NCM due to the water solubility of the
N t 4o i but edPR}YCHS dprBa)g nat ure—oP the " PoliysNB-Ns#al ity. The

pol ymer may be recoverdd fromthe upper phase by flash evdporation fol | owed
- by drying to io _rermve%si dual water. The flashing techni&ge can invol ve

- the addition of the quenched polynerization product to a tank of hot water

(50 Cto 100 * ) ] steamto strip off the sqlvent and unreacted
nmononmefss. The gé”’%ﬁ%‘%éqf‘ﬁéﬂ)dﬂﬁed’ﬁ?’evaporgﬂ TN®F Hgat er, generally

f ' .
(At temperaturepoqyngleW,-N-(Al) (i-Pr) M), —>  Poly-NB~Ci,Nu,
50 (“PO]-Y‘NB"" é@ )
5 De-ashing to regenerate the amino group can be conveniently accomplished by contacting the

quenched polymerization product with from 0.3 to 3 volumes of water per volume of polymerization reactor
effluent (in equivalent units); the water may optionally contain from 1 to 30 wi% (e.g., 3 to 10 wi%) of
mineral acid(s). The mixture is contacted for a time and under conditions sufficient to de-ash the polymer
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about 150 * C to 200 - C, e.g., on a hot rubber mll. It will be understood
t hat any cyano groups off the NCI\/I sking, polynerization and 15
regeneration, be regenerated as anvgaréﬁ%%orbu{ga rat her than a cyano. The
am no group nay be either primary or secondary, and is determ ned by the

nunber of gRIthAdyehchAd haaingd gloas: BRAraIY, thd)EonBkting WU doRubiBE P B EIME Sif FBIR @BRRE3 A
singl e car gogp miasléss dd 4 RAPSatlr® oPfréniatiot G0 B85 V)i ith vighrBusddtilting. THE 0s0SF ah @édic t O
a secondar yquatisniguid maebdNChdwes bP 6rie e fiorel watet WEShés ttHet sapirateai polymei td Mehiove reaikivat ed
poI M?r I N aountsnad Wtk minéralfl acil e -pltasd) liquids tresulify @it bbodd) stedsyill lpgrmitobaaleryvel ght
aai payrharicarttdinngalpperdiquigh phagereamppsingf the tubdtignalized Rolyraermnd polyferifatiomsobviont wt

0 1 t o abodiue@®Dangt#agneppse loperdiqdid phdsy confeiving therminetal adid, Andaguedye solutle §8s picthe
about 10 wraiglyshand masking gaeetfmeatal{B)l Thejaquagns layen will torefrablyraipmeentain unreacigd NEMadingie 7
wt % The pihefwater eainblifyiohthe SGMitikuted byl the hirdronsilie natyse il a6 dunetiopaityy ner s
enpl oyed in tTHp PolyMeremey by regpyered fromethafugpas Phassrityr flask evaperation Hellgwed by diying do

Wt % et hyf eFR&ovg residual waigr: The f'&!b""&;tf%‘ ﬁlll? Fé’H@"’e o padifion At Meotmenched) polyrperizgiionyt oy

ni t r ogen- CB'P"? fugt 19 % g;"hﬁr’i‘ pd; N S99 i, stip off dhesolyent gnd g
still nor e g °6r'ﬁa!§l5’8 °" Bva&‘CSa‘\R}E %’ WalR IRRSEY 5%‘8?‘%%‘5??
about 1 to %qthgt'bﬁ C-Iwe Ipr %Ler ! erlzato and
arino. sqps;egﬁégg gzm 4 i.% ?;Ezggogé Eu
i nventi on n %ngggel,,ﬁ of nir the
about 10- 8 tol S g;gog g‘f

from about g, n conJ ugate |ene and out 0. 01 to 40

w % nore pr erfnern@bi .y ieséhmnabmsuu&t Bmin® fuRhtiohdiZéd p%gmsﬁ |h|aln alBin€ ofoRf &o@i.04 to
from abayt abbut'fo ¥@s, b 5 1001 UigRt ! 1o HirRcRBIRET YolyinieP PrefdRBN tin dn drfburft oMirdh about
ni t'rogen- oAb aibblit Y W) GHERY preffably AT @mounD B frémitabslit 0I5 idrabsut @MDY & ndst

t hi s i nvenpieferablrie a0idmosmldiilbd od 10aiocabdut TUME ITha \pesfarge amblb-aahstitaibd \atbisiegret
(M) of fr prpydeudopdigindd8mployed(n, i€ hvenfibre wilithefoss, loempriseltiiesh sbolity20e10590 witen
i nt ended f ethylerwefronm abaub 10-80attbermgonylehe, @adrivars aliontd@! ta 30 Wi% mitregenycontzimimgKmonomer,

i mpr overzs dimopscprefembly frpm cabeut 3| to 20 Wite, Biilivreord/ipreferablyrfom SR BalodP wWikaand1Hes00
t o 200, 000 Peferablyriom abpid 1rie ¥ wt’prnitfogensiohtpining mAloNG!. GPrefereHSMinpGObstiied bibylenst y

t he am no- 9@9@?’?1"@0‘&@' FPe?MRigYRq inhilis dnveption j will Fhﬁ@fO?t sompriger fom GPPUWQ;?QA%@‘
at | east 020tyiens, gpm atoptgiQy “@btpts’méw ff°§h%P°gr°érteﬁ§Wy (anq mpia pegferap gg@ bouti g 1,
1 to 15) pdH (nop-gogjuggted-disne; l;g ?5%0{’ (A0 wit, ’P?FEPS?"’&HHI"S m ab

anmi ne grougEh™ %Pﬂ;ﬁ&ﬁ?ﬁ&’r‘“ ARAELTR 18, 1009%, and most prejprably o Aottt ¥m%d" °9°"

pol ymer wi have a

A n% grul ar 'ovv%r qls d Istr but | on éel\/lver o of
Lr O]En 4Ob| ab ular woi ft M qefr go?%, (f‘ I‘ il mo-sub it q n mt nded for
rofer abl Yy mﬁx i e Jb@ .w/ha Todrpeius

di stri bl glai i0idgo do 4 %mff 4t

the wt.%c nqgg r 'tl%nar&i os%ﬂ%ﬁ%d QBLH \ﬂl thnh?ts%frlf&ﬁﬁéaﬁn aJe\rﬁL'a‘ilddQ'of

for chai ns g 0@/t 2 Jarﬂ%&ébnw\au&atﬁ(e ol Wb etarmrp%ndehm AAIRY Groups QS b
cannot be geitrkah dnfird g n?gr polymer mélglef i cant fractions (e.g., >5 wt?©
total; pol ynerphe mneambﬂmed BbiyirieP Wit PlefefdDIYIHRE ihnbve Qltholetblardidight dlﬂnﬁuﬂ@ﬂllld’m)foefr@ﬁlt
| evel s Gb ebuOT.Q®I28] dn@ ot préiécibivadidro@dut TH® 15l evel of functionality” as
used her ei n iPsefetatiiy, ied athioo-fubstingad painers Bavefa substantially Lhombgedsrmb idisyibion ol mino
wei ght of funetiosafityrietweerbtht ipblhedthgias, thatds, theawtde cancentrativn of gmirofondtigralityl isf substan-
t hese pol y tially gniform for Ehaine qallvediasuiaroveightss furibarmaradhe polymesrpref@dbhpemnab be sapamted
subst i t ut eitopwoyorgmore Sigpificant Sraetiops (eige i 501t%f of rieteli Rolymien) twpich have eptreamposiipnde
readily ﬂe?@?%ffﬁ@d"fbwnﬂﬁteh@ﬁs‘cqm ¢t ANGMyand ICM. The'lavy| of furctionalityias used heginig g
~a random f Fgfieed E?rPeo?q“Wﬂ%"t? efrreinodpnetiongify grtuRit weighp_of the; agjine-substityied pRiYPE: a"F'H%
tagging i scm% siﬁﬁ'e@f fthege (Pﬂ'é'ﬁ?’é millequiraiRgts ploupctionality Q?éﬂPQ) Frsof aee-

functi onal F“fbkfm nt car chr ompphor e
- tag. The t sf" 'g H"ﬁt" ﬂ‘(’ﬁ or & %% Kowrt In he ‘.

functio r?&l c‘u:cl g m|c ?r&ég ft agrh. onal )hw ore. Thenttaggmg is

i nvest i gat k% _w chM | a'gﬁis
. purpose S whi! sl?‘. Qtfon 18hb ERbinésnBid 6Nk be partlc

- functional %&-ﬂaﬁl& foPnks uu%Uéetu he%?l rﬂ Srﬂly rocgé Ror Q8 if/bib 'a&%o%&l%aﬁnt«é&rvﬁth\éﬁ

- known i i t BRon@l droup IddRtaififg bdets! & HelP@bii TRl thd Bt ARG LidRGRZed Yolfindd & arBfddRH1d gm

- chr onot ogr gérhestioR lcAeMetbgrabhRNSlodelhile Rhd tnddfflueritSs aRbLZ B twaydeteddrs(l £4..E6re GbrSthe
i.e., one Y@ntity BEthe pathériaid Mb othBEseRsHivie W the dtideritrBfdon @t the ChroMdphore] The uhifrrhityeof
~concent r at funttiondiity! distribttidnOi e Original gdhenerl lid bisemed by odincidemabipoisas iof the two above
~distribution in the original polyner Is observed by coincident responses of
the two above 17 : 57




EP 0 594 603 BLl mentioned det ectors. Also, the am no-substituted polyners
have a | ow total hal ogen content gpi@@g iential | y devoi d of any organic
hal i de. Preferably, the am no-subSti % | ymers contain | ess than 0.10
wt% and preferably less-than 0.03 w% of total- organic chlorine, with an
organi ¢ Chidaéded Qete@dtt. €Nt neasured by the absorbance of 5 1/100 inch thick |

film of theagglwedinosubsithidd palym&s haveswt&a:mafagéa?comam%ﬁ@é@éﬁaﬂywe&.&%my
absor bancggdaidi Haffde. ProRlabiy, the MMahd@EQkRAYpolMEE coritait-sy TRdncr10lwi%, didepreferably less
pol yNEr i z#@an 6108 wisd, ©f 16RBorfedicadhiatinee Witdsh okGnBthidgdet ddsted muﬁiedaa‘y thedMs@bance of
obt ai ned 1/100anch thick@int of tAd pBIYmMenk® B100th— bitiess tan 0.08 RkEprsfeably 0.03] absdtbancy Sibits.
efficiency (weight of polyner products/w. vanadi um catal yst feed) were
det er m nehalytic Métbadalogyclsed i Exbreplesatt®l yst activity. Infrared anal ysis (ASTM
D3900) was used to measure pol ynmer ethylene content while refractive index
[1.J. Gardi e pyn@rizaliery rafe wast deterrptogsiolyr welhing theTaredynt of 4®b°f1®la!ﬂeq 17 §yed times
used fer mexipsl. Monqresk converpion an catplysh ptficionsy (weiafd of polyrmas Pg r"a"aE"Hﬁ“§a %feaf’)so
used as a""°§%ﬁ?‘9"ﬂrlﬁ‘a‘i’ﬁ°| "f‘?’%‘”ée"ﬁ%ﬁg G?‘@V%F""Y@\ﬁ‘%‘?i’t@ plysis ‘Whé‘ B1egsHEer
Mboney Vi 6§f plhvigng coptant wh ‘éﬁ’ d@&é‘r‘M%ﬁ"TB’Af% G Tec“ 46,
(nunber - alPé? ) Y#S: "%P W{e“‘e gﬁ‘ 5'25:4 °'aﬁ‘t§ YRS 158 ypadyas @
wei ght d| A H’ef f° 'H%QS'HP% P Jognafatissrly 185 "58?”"’" by

per neaf ° ula 'ixf"? Eé?‘év Sd_"\" J‘ hia E r@ i? Q%%a%d BScuhel %.gm
scatterin x e rap e ui
trichlor ﬁ.nz m% Prllel P‘%ggngiﬁig ) TIE % n pg sque

pol ystyr efjg néé SRS o8 |le Rmdifes, anb}sd% styr
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substantially uniformamno functionality distribution has this ratio
substantially constant over a w deShJ 1of pol ymer chai n nol ecul ar
wei ghts. Am no-substituted pol yner %@é&l n the present invention
preferably have the above-nentioned ratio varying by fromabout 0 to 15%
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est abl i shegyAieileghe art and organi c chloride content in the polyner was
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ot her wi se drydhaletlacsiové Aftarod0ghindtéscof esrdarpWithsagitaiyn the cldarrselgtion @f t-butyldmine pmphenyl
enbodi nment #ningf, resbestivolyeefNRCXA nwae dedanied off intoya diy witrogen filled fiask. Ta bhizsclutien was added ng
t he i nvent R8mnlicha 4% solpiianiof PIBAL-HIp bexane lI'ndeftﬂfF@gQ'bWPWﬂ%e IWngsrands. The golution
- fol | owi g mwweawasoﬂswwave"amé%emhle:armwurfmhand after gq HW“‘%I%?H'%YQJ?W
di chl or i desdgion of tiexagsked amine mongimeiyas atdRAdNi um sesqui chl ori de DI BAL-H =
- di isobutyl alum nium hydride NBC) XA = 5- nor bonene- 2- car boxal dehyde
PhNH2 = ani line BuNH2 = n-butyl amne 35 EXAMPLE 1 In separate
runs, 2.5 mol of NBCXA dissolved in 10 mM of hexane was slowy added, with
~stirring® to a cold solution of 2.5 nmml of either n-butyl anine, or
aniline in hexane. The addition was performed under a 40 nitrogen
- atnosphere and the reaction tenperature was maintained at 0 * C by external
~cooling. The reaction mxture was stirred for 30 mnutes and to the

resul tagt cloudy m xture was added 20 gns of 4 Angstrom
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dry nol ecul ar sieve. After 30 minutes of contact with agitation the clear
solution of n-butyl imne or phen¥+ %%& respectively, of NBCXA was
decanted off into a dry nitrogen P 38 To this sol ution was added
2.8 mM of a 15% solution of DIBAL-H in hexane under nitrogen over a period
of 30 seconds. The solution 45 tenperature was allowed to wgrmto anbi ent
tenperature (25 C) -and after 30 minutes a pale yellow solutiogn of the
masked ani ne monoper was obtai ned. 50*B% 19 EP 0 594 603 El H i Bu

| 5~~f ~nmH H /h R6 N- R6 '
Al iBu i Bu wh n d% nBu The cg§¥§@—ﬁ? th cti'on was

identified by 0-13 NMRN#R?squtlons\ Sol utions of the react NeR%with metal

al kyl s suitable for NVR anal ysis ver eq Pepared_ and C-13 NWVR of the

sol Utions was observed as described earlier. The NVR resul t$ are shown in

the Taml e bel ow. a20 TABLZ | C-13 NE Data for 5-Norbor ngneA}- Car boxi ni ne 25
Conmpl ex with Diisobutyl al um nuf hydrlde (Dgt for Principle

Endo | somer Only) Co2pun Carbo x Carbon

A jLn& Cabo 30 5-Norbornene- 2-Carboxal dehyde(l) 195 176?“

136. 3(d, 173) 131(d 171) 35 1+BUNH2(1:1) (2) 164 4(d, 150)

135. 9(& 1 em d 70) |+PhNH2(1 ) (3) 166. 5(d, 153)

136. 1(d, 1 % the solutions. %:(%(Jf 'ﬂ%%achon with
136( d4165,), | a; zﬁiﬁ( End?i 13 NMR of th ohs Wadbserded as
spectra | etz} |e§ Mﬁpesﬂ aVesh ﬁtﬂeﬁaﬂpﬂal w.0m TMS; nbers in
parentgﬁ3|s are coup |ng 13 doubl et : tntrlplet) These experiments

i ndn€at e that the reduction of 5 norbonene 2- car boxyi mi ne (Products 2 or 3)
wi th diisobutyl alumrunnhydrlde Ieadﬂmmﬂihe formati on of a single nmasked
am ne nonomner. 55 g0 AMBLE ph o Gt

5- nor bor nene- 2- carDOX

%er e di ssol ved

in 500z4M of 0 X =) aluminum A -
_ (Data for Principle Endo Isomer Only)
Compound Carbox Carbon Qlefinic Carbon
30 Q"_’_ﬁ. Q;Q.
5-Norbornene-

2-Carboxaldehyde(l) 198(d,170) 136.3(d,173) 131(4,171)

36 1+BuNH, (1:1) (2) 164.4(4,150) 135.9(d,168) 131.5(4,170)
. 1+PhNHz(1:1)(3) 166.5(d,153) 136.1(4,170) 131(d,165)
/ “©
2+(i-8u)2AlH(1:1) 72(t,30) 136(d,165) 132(4,170)
® 3+(i-Bu)2AlH(1=1) 69.2(t,132)
.All spectra in hexane solution only
.Data in ppm from TMS; numbers in parenthesis are coupling
% 13¢c-r1gc (d=doublet; t=triplet)

These experiments indicate that the reduction of 5-norbornene-2-carboxyimine (Products 2 or 3) with
diisobuty! aluminum hydride leads to the formation of a single masked amine monomer.
665



hexane. 47.3 g of n-butylamne (64 m, 0.647 nole) was slowy added at 25 *
C. The solution was stirred for s qgﬁé&ﬁes and cooled to -18 *C for
several hours. The |iquid hexane |aye Joant ed under nitrogen to
remove the precipitated water which had frozen to ice and adhered to the

si des of tpgaNm&ati on vessel. The cl ean hexane sol ution was renoved under
nitrogen to a Separate reactor and dried with 50 gns of dried 4A nol ecul ar
si eve. After 7bDig df B-nBibbiriéreDrcalbb@IdBIua (NBOXAY €17.6G)0.647 Mol whid Rlisoad tiry 500 niTion e
of (NBCXA Waékarse pas g besibiiyiamind (5emi0BETbié)was slomMe addad at 250C The sblation sdeslirad for 10
* C 80. & gfive(riinuiet andodom) tf18 “iotisaveralihuidry. [ Thd linuidrhexand laghr weedeantal wh8érmitrogentte on
I N hexane tomghes the plecipitated .waibhwhighOlad frozen tavae ast adhererbito shechizies ofi the ogption Yeassl. The
hour to yi elbah hekene Kolidoh whs empnod lbudeneitnege® torrcseharite (elktor-and) tijed)with 99 ams ofKined 4A
reacti ons apleculasiens.i After thirl origutes the hpxand) [yer containing ity Mtbulyl iminer o NBCXA was

N (nBu) 25seprawpLiens i) molecylyy §'?M°§ asg alapit ewast aadedRCM Q16 89-H e H)847c srele) 19y
5- nor borttndisgburlurinum iydridenas: 8 15% isplvtiga in\hexpnectinier Jifiegen The Akt WehSHTPd dedef n
an equi mol &ifregea fer ong daur to, yipld PJCV‘rPLf §-ngikorpgsedamalikiNrnbutyl) Ainee The; i§gpctionpifge
obj ect wasStYNHERINEIMNe if this MNCM was acceptabl e for introducing
‘secondary am ne functional ity in EP. The MNCM was nade according to the
procedures desc gV 77.6 M of 5-norborne ! -ca ngal dehyde

( NBCXA) f790g Iovay added to a sol ution
n-butyl am ne (4% mj i n B0@BWNHy hexame—sol ut
allowed to stand for 3pghours at OFF (-18 C) and sepéfa eg ﬁg

preci pitated vvater. The cl ear hexane solution was dried §/ st andi ng over 4A
I @e $bh eves for hours and slowly added to a sol ution of 80.2 gm of

di |

' butyl al ung a'ﬁ-lide | n 1000 m of hexane @2 00c1z. Uﬁﬁer n8ufi trogen
bl anket. After rsuat ?@&3 ature, the jant ut | on was
ready for |ntroth on“into t %lzatlon I e The ondltlons of

pol yneri zation are 40 Y¥{oB)in Table Il and the resul ts in Tnlpl(eghl)&: 45 50
66 21 2EP O 594 603 Bl Table Il Conditions 5

Thlk m*tH e was

Reactor = 3.875 liter (CFSTR) Tenperature = 27' C Pressure
500 Kpa gauge Agl tation = 1200 rpm Resi dence - =9 mn. 10
AWN Mol ar MEL_E:" = 10 for catal ysts corrpounds Feeds Hexane = 23.9
Ilters/hr Et hyl ene 363 gl hr. |5 Propw ene
- 643 Fﬁr Vi his example, the MNC -norbomene-z-carbox_(Nln-

©
- 12, 48 g/ ’sob alf"B R hydride in a 08 G /bH m ﬁm an EP pglémenzatlon ermtor The
NCI\/I (maske %% rmme if this Mkygnf\ﬁﬁ %B le roduting secondary amine functionality in EP.
he ade according to the procedures described below.
77.6 ml of 5-norbornene-2-carboxaldehyde (NBCXA) (79.0 gm) was slowly added to a solution of 64 mi
35 of n-butylamine (47.4 gms) in 500 ml of hexane solution. The mixture was allowed to stand for 3 hours at
0°F (-18°C) and separated from the precipitated water. The clear hexane solution was dried by standing
over 4A° mole sieves for 2 hours and slowly added to a solution of 80.2 gm of diisobutyl aluminum hydride
in 1000 ml of hexane at -30°C under a nitrogen blanket. After 3 hours at room temperature, the resultant
\J solution was ready for iniroduction into the polymerization reactor. The conditions of polymerization are
40 shown in Table 1l and the results in Table Il
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Table 1111 26 Pol ynmeri zation Paraneters Pol ymer
Proportion Rate (g/hr) Catalyst E't_,f I§94%B$é (g/g)Ethyl ene Content (W% |
M1 + 8) (100 C) MNCM (conv % s 3 405

45. 8 18 93 The results of this exanple show that
the MNCM generated by the addition of ffgobutyl alum num hydride to imnes
I s an acceptable nethod for incorporating amne functionality in EP. 96
EXAMPLE 4 In this exanpl = a|.|:l ro=—stiysttut-ed—EP pu=j"|n:r obt ai ned by t he

progedures described in ° s analyzed for distygibution of
functignality along the paleyster chaijns.3.8fhmeqbFE® was o denonstrate that
the K -' formati on of | Whiopdréayre r egcki2zgmcwi t h nonhal og¢nat ed al um num

alkyl s lead to a subst an iPzsdsbue uni f dr m500 Hpesgangebut i on off functionality in
t he pol yner chain. The pplAgitation was gnaligddmby (1) the d;el per meati on
chr omat ogr aphy met hod anfl Resilence he doF\eamie- nonsol vent fijacti onati on net hod

accordfng to the procedu ig| Rafied EdPMar ctalystromearnds ﬁ»ed in detail bel ow
10. 2 gns of the pol yner ni:g&,sl n Exanpl e 3 WI t h d| i sobutlyl al um num hydri de
as the masking agent, wap—drssotvedt{n auu m—of—rexamme] To the cl ear

sol ution was added with Bic stilrfi § PE6hr opanol . filom 45 a burette.
After addition of approx Vieps, 35 M - Opropanol a 4l ght white

preci pftate was obtai ned| ., Yene i e df - Lon of isoprgpanol was slowed to

?
- 1 drop/mnute and agitg contirued JNELT a sizeabl ¢ amount of pol yner
was precipitated. The pregapgpt at ed poLy1 Ygs equil i bra{t ed with the
remai ni ng solution by slp ation at turge for 30 m nutes.
The slyry was filtered WM@Ml gh1é9'§jQ Hﬁ‘%grgmgé{%er éind t he residue
dri to obtain the firs agaa,q;)l on. ngt;h@g/f,,lltrate was |added a further
anount of isopropanol 60~ approx—7nt)—to—prect prtate the second fraction
whi ch was renoved in an identical manner. Continuing this process eight
fractions of approximately equal wei gh|t Wtﬁ{e obtained with the | ast
fracti en bei ng obtai ned by evaporation BPM he filtrate of the seventh
pr eci pi t ajp+oR—Fhe—fracttons—uerertabelledin-their—orderof precipitation
and each pl i glPolymerization®ergmelprsd, dfi ed and anal Pelywerfreportidt ng to t he

Lechni queb FlRTGhY PPduaaRe iRl o PERIACHAt ) PRI %06 TR GO Y\

il e Xo)
rEfraCtlv., I TITIUUA DLV By ay & I VU JyT UUVY DL TAurCprm v 11T avuo T Ul

NCM Coft ept (8894 [1) 5 495 458 ~~ 18 ——~71.298

1.3 2 1.0 1.4 3 1.4 1.5 4

1.0 - The resultd .oft this example showltha the MNCM generated by the ldddition of diisobutyl aluminum

6 hyiiridb to imines is an acceptatlle thetiiod for incorporafing/amine functionality in EP1. 5 8 1.5

1.3 -No%ae (1): NCM content determned by refractive index, which is

proporti oMPLB 4t he actual weight percent. The analysis of the

am no-substituted pol ymer shows that the pol yner has a substantially

uni f or m di sinrthigyexample. asfinosybstitytet! IR poly®eroblaingd bmibﬂg Qeldefews‘}fw inEiemAles3 was0
EXAVPLE 5anplyzed Hor Slisiributiop jobfungtippality glopgythe pelwpqr ichainsg Thero derpaaetrats that e

pr Otéduy e'gm?pﬁ“ ?fo'}"?‘?lMl‘W ER%E I”"éh 30%&39%4% givaigup (ﬂky'é Heag rip re subgtpntiglly; yniform

cont ent the °'V or wgﬁ&;ﬁ’%‘?y f) 1o 08y pefpeation

ro = seiv t o) 0 i
cont ent b &fﬂg i‘t | ?‘E!‘ fpregives gt 8 AGRFNY B e PReresy
ear |§r ?ﬂﬁ éqescn in detail below

infrar ed polymer made in Example 3, with diisobuty! aluminum hydride as the masking agent,
' was dissolved in 500 mi of hexane. To the clear solution was added with magnetic stirring isopropanol from
a burette. Aiter addition of approximately 35 ml of isopropanol a slight white precipitate was obtained. The
rate of addition of isopropanol was slowed to - 1 drop/minute and agitation continued until a sizeable
amount of polymer was precipitated. The precipitated polymer was equilibrated with the remaining solution
by slow agitation at room temperature for 30 minutes. The slurry was filtered through a weighed filter paper
and the residue dried to obtain the first fraction. To the filirate was added a further amount of isopropanol
(approx. 7 mi) to precipitate the second fraction which was removed in an identical manner. Continuing this
process eight fractions of approximately equal weight were obtained with the last fraction being obtained by
evaporation of the filtrate of the seventh precipitation. The fractions were labslled in their order of
precipitation and each aliquot was recovered, dried and analyzed according to the techniques described
above by a combination of infrared spectroscopy and refractive index. :
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25 5.1 gnms of the polyner was dissolved in 200 ml of hexane. The
solution was filtered to renove all I mpurities. Sufficient

i sopropanol to precipitate all the 5%“%%%%& then slowly added with
stirring to the clear filtrate. The precipitated polymer was recovered by
filtration, dried and analyzed by chl orirjse gont ent. The am no-substituted
pol ymer was found to contain 101 ppm a by el enrental analysis, and to

provi de 0.03 absorbance at (616t Tif eCtT Y py (absorbance
nmeasured for a filmof 30 UEIWP u“%g LNe 1?0"{/)""‘1(%"’?*’ h (0.5 mm with
simTar §ilmof nonfunctioralized |EP 1% rpference3. OLEA@E NOUS COVPOSI TI ONS
The additives of the preserjt i&venti-ad cah be intérporat¢d into a
lubricating oil (in any corven8enti waly4 95 Thus}5these I xtures can be
added directly to the lubrifcat#ng {oi 11y fi spersitg or diissol ving the sane
in the lubricating oil at tlhe ®esijredd evpl of cbhcentratfion of the

vi scosi t¥ index inprover dilspe®sant. 1Such| bl endi h% I nto §he additi onal

| ubricating oil can occur dt rdomltentderajure or8l evated tenperatures.
Alternatively, the additivds c8n He b’lf’endd i ' le oil-soluble

sol vent/diluent (such as benmaega): m;nloemaudétérinmmw refractiveliiak, whigh 8ase oil s
and petroleumdistill ates, iprogodidnanty theheetuaiavsigbipercarar mal |y [ iquid fuels
described in detail 4o bel OwW) to torma concenirate, and then blending the

concentrat e il b i od B Bl Tl 15 hd Pimd ' By S

additive coRg® gﬁn%c{ LPAfdR don anactive ingr

(A 1.) basis) groma (?u “?n W) to about 0 wt % and preferably from about
0.25 t 0 abayamBLeé. % of the additives of the present invention, with the
bal arice conprising base oil. The additives of the present invention find

t heir pri mar yinusis dxabple,ittic dmitarsubstituted &P PolymerGnEas By the ProBeditds 6t féHh in BXEMDIRYS vas
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conpr essi ortimingyte the: glegr fiteaten 3ho eracinitated ipelymes s eogverest yhfittgations drieshestdi anelvasd dy
truck engi rebigrine pamtenteThy pEino-gulstitutad) P?JY'E%@PS foxerl h@gnta'ah@ PATECY hykqlemental analysis,
Advant ageo#ad fogReRyide £.03 absorhaacs ah 61 oy v@ Eﬁ‘rg? 6}}* %ﬁ%ﬁ?@"@?ﬂ%ﬁ meagwed fof a filgeof
present Bo WifoHy g\‘ﬂ"i'eéﬁ“lzﬂo%%'?e(oélnf'@ "(‘,‘Bﬁ' Mot aptiyrelonpieed aes riearra) or

adapt ed for a5 5 gsm tting fluids, universal tractor fluids and
hydraul i c M&@-hydraul iC fI ui ds power steeri ng fluids and
t hle i ke. Gea‘lr'he aHg) & eg gﬂﬁe ntu %Ln l?eI rpog{’égmnooé Ju ﬂcgtqtg gr{y co’il EE "f ?%L}I( ng
of ! CoNPAS I &eCﬁQu@éE %Hé‘ed d} 56’9.& &cﬂﬁh&{%}) Jsﬂ ai T
addi tives fg & &£ HE"d s.He&'ié@efﬂHéa b er i én mg
convention t(hﬁe QAkiAoRd ibRGHSY G caflbdcliCt Fd th ré)!‘;r at n ‘Al
SUDD' y the Qdiieschf bd Dlohded wilhad sithiste BﬁQHlUbfeeéilvbrﬂ!duiuQﬁ (.fad&ﬁ réb' b@ﬁéeﬁ’eﬂ ScylerTikidn
= E‘}g Uy PeSubéatiffibliss bilsQifid pétidlelim GRS, iNthuaing te lviriou AP ally IRRNIPIEIE Qesciilol B et | -
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nodi fi ers, 0®ido abaat 101 @5%/ andepleférably iron abdet0.251t0 about B/ wi24,Oof tisoauditices of khe peesent
numer ous adwenition evdh thabalgce venheisiog basé bil. pl i city of effects, e.g., a
di spersant - ZBe addiiies ®f 3@4or@G0@ iBention ifitc theip mriarh iutiitt rlubritiiing oih gpmpeaitiéns | which
wel | kno#n emnidy mckage pibin whichfibe adeditivescirey issolypd or disnetsbch Sughhbasengils may besatirgirasl
vi scosi ty isyketic-iBesa ejlscspitpblefiortuse in pranaging the dubagetindon qemposiiiens,efithq prasent; ipveption
. concent rat dncjuglp fhoses cogventignallyerapleyed aSCW{"‘c%edbb”Pﬂ'"%lS‘l!ﬁJP' sparkjigniteg ang E‘f“éﬁ'%ﬁﬂ? 7

to 25 w . 9"f“?‘P Berna' @’ ”s"°?n°P%’f°al sueh, B? P%R“? a'Eﬂ jruck 9'“°éa§‘é"'19 ang Jaikpad
The additi '

Tl v }a%é %& g%wﬁ hgm i ‘;g";.éaﬁ\;i%i ;ZE%:%

Nat ur al oi I ard

oil) Ii qU' |lsforﬁ1|adti érﬁg afy® ntaﬁpée fj\td‘ f{ereﬁf’i{yﬁéi dt'additives that will

aci d-tregt %Qpp‘i? tﬂ&‘& és' tﬁaital'e’}&iui?é iRt th8 Korfil&iom2 AR brlg! theis§ typskodt BAdRREY &re RBIGHed
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pol ymer's arrteht 787,21l Séy & tidbdinuiRrouy additveScal rovideod mulighéin of éidcts, (gTiaidbersant-
~hydroxyl groups have been nodified by esterification, etherification, etc.,
constitute another class of known synthq&ic l ubricating oils. These are
~exenplified by polyoxyalkylene pol ynmers prepared by pol ynerization of

et hyl ene



oxi de or ‘propyl ene oxide, the alkyl and aryl ethers of these

pol yoxyal kyl ene polyners (e.gqg. nE$§¥kig@%¥1 | sopropyl ene gl ycol ether
havi ng an average nol ecul ar melgh di phenyl ether of poly-ethylene
gl ycol having a nol ecul ar wei ght of 500-1000, diethyl ether of

pol ypr opyoiaaien Mhikito? Thid @¥drskdn B walPkifdwh! b ne¥®hdd BS fuRfer 480Rnekde; and nono- and
pol ycar boxytHeGmiiifuftiisnal Visbf9 finded Mproters BIthe insthril Svaid iy B itfilze@34 € eéncertatéed
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hexa- (4-diestehyfl linGleip agid disogr) eidsthe cotmwier esterdbrnedrby repéting pheoneie efssebasig acid with two

pol y( et hydigsieéteysethyleneglpnoband ot melgs of gathylesxpnsic38id] ubri cating oil s include
liquid est eFstersusqiith @8 symthetie oisopioainelideghase irepsle (ramcCs, ot ¢ dnaBaaprbopfie) apifratnd,
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i i catdaipls £ 8Riel 6 dbHReE \URedhy %o retlBiihd ot AR b IpefoleuMBsil obitdel directly from
pur | gat digiatibre 6:ébter] G SbtaifddCdire@ly dSdni dsteficaidn , prateds\dad lusedibith@st turfst, trediefit OF
base ext rvaaidi enan Grirdfihédbil. Gafired il &6 Ginhial toOthe arrefinkd ONsNextept tHep haveSkbeeh lfeeri N
the art. téewefin padoomo® puriticatidnt stepsetd ithproyEr oreeerseare Jropetties. Maoy stichsgurifistiah t o
obt ai n 43echnigédesnadh @s |distillaiiqnl sahent extraction, racid ooibhse exhactitn, litration Bpd peradiation drp
used i n Seown odhos&ekilled incthe fiit. [Reckfingd| ails are @btaihedobykprenasses similardé thpseeusedio obtain
r epr oc®s gefihed ofssappiied tofafiesd qile avhighl liavebeenatiiegdypysed issorvige HSuch earelinpdyeile sref aso
renpval dfowpsyecieimel] erironsacessad) oilsi and lpitenaeiasiitionsiorrerossed Dwﬂ?ﬂwm fopremovehein
- cont ai ni rigent pdditives3md ik reakdery Predets-t i ves are typically bl ended into the base
oi | in anmpoufierepogitions when, gontaining thase genveniignal addisivessare typically plageied: itp the kase oif in
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55 24 EP 0 594 60 B1 Conpositions W.%A 1. (Preferred) W.%A .
(Broad) Viscosity Mdifier 0.01-4 0.01-12 Detergents

- 0.01-3 0.01-20 5 Corrosion | nhibitor
0.01-1,5 .01-5 Oxidation Inhibitor 0.01-1.6
.01-5 Di spersant 0.1-8 . 1-20 Pour Poi nt

: Depr essant 0.01-1.5 .01-5
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Anti - Foam ng Agent s 0. 001-0. 15 .001-3 70

Anti-Wear Agents 0. 001-1. .001-5 Friction Mdifiers
0.01-1.5 .01-5 M nera;sEPOOI"Ssltag@eB1 Bal ance
Bal ance 15 Al'l of said weight percents expressed herein (unless

ot herw se indi cat ed) rare—baset—or—eaqtive—hgr cdren{—eﬁx—l—a—e&ﬂ ent of the
additive, and/or upon_theéompesitionsyei dniVids Aheferned) | i Wiee phdRar | or

formul ati on which w I} vikgsity IMadisetm of] t heoh-4 . wei ght oboeagh adiditive plus
thewei ght of total qibetsgengi | uent. |Thi sogwasention| wil b.obeo furfher
under st o9d by ref er enoGorbsiont ifiribithrol | qWi ngo.@xespl es, | whereors al | {parts are
parts by wei ght, unl 4sGdatidndahititare ndt ed @oei.svhi ch § ncl udet-r ef ¢rred

enbodi nents of the invidspeisen. 20 EXAMPLBD.6813.2 nij of .1-20

5- nor bonene- 2- net hyl grifouePoimtiBamgssgm 4. 8 ohiN1.8vas added t 000 nf of hexane.
To this solution was |aMtEeangng Agents of| a 2B00M0.18; sol ut i on08¥F3 di i $obut yl

al unmi nun®hydri de (Dl ﬂgﬁﬁfﬁ'ﬂeaﬂweﬁéxane at 98914 | C under 9&!-hi t r ggen bl anket
over a period of 90 {dEstgdModhers equl t 41Dl uti oh cont %Wn ng{t he MNCM was
i ntroduced into the pdf'0HR 8% on reactkAe"® pre substi t ut ed
EP interpolynmer. The conditions of polynerization are showm in Table V and
the results iMlofaddd eeidfit perdents| exprossadhdiim (nlbss @tharwise indlicated) are based on active ingredierit
liter ( diST@) comen ef thé addive, and/or upon the totaB@eight BY ang sdditive-package, or formulation whiblQ@ill
kPa gauge %86 the sum of the A.l. weight of each addiiyé plag theweight of total oil or diluent: 1200 r pm

Resi dence Ti nhis invention wilbegfuriiier, undaysidod /by referdRea toghe following exandpiesf Wheraincalllagtss are
conpou nd S pg@dy weight, unless otherwise noted and which ipplydgpeeferred embodiments of the inventionp 2

kg/ hr | ene = 67.5 g/ hr. Propyl ene = 162.1
g/ e v014_M££§ = 0.53 g/ hr. EADC = 3.42
9/ gr lelyg/r g? l of 5-norbornene-2-met§8ammep mg'M%‘| (1g%hgﬂ )evpag agl ed tg SKed asangb‘ﬁ)) th)s

Poiyier 22 %ﬁ"m B a7 Wﬁam@, e %,ébgga o
ly

%gal ystsE é%{trg ; poly gi mino-sti ETIBe
594 603 Bl cgl'nr?gm?seosu |er'§augwrﬁghoa P gﬂagl var éer?g“sﬁ? Bapt)ji? IVlene pol yrrer was
isolated as follows. 500 m. of the hexagﬁeﬁol ution was mxed with a 10%
solution of diluted HC in 500 m. of 1:1 water and i-PA at 65 e Cfor 1
hour. At*the end of the pErigd—tiewater—tayer—was—Tenoved) and t he
super nat ent hexane Iayer‘Mthd withit00 nd . of water 1The pH of the
hexane | ayer was adj ust gdRdactor/ and t he pglwﬂnér(clemayered by| evaporation 5
of solvent. The deashed {pTimpemturenwas f ounfl st @°contain 0.06 w.% N (as _
primary amine). The am rjoPressbet i t ut ed po| yn$90 kBagrigert of ExFrrpI e 6 was then
tested for sludge inhibiltAdgiptiofvi a t he SIB=#98¥pmand varnishlinhibition (via
the VIB test), as descrilbecsidgcedime The S| B 2@ift has been folnd, after a
| arge nunber of eval uat i|joNY MalaRelie an exp € Ioéﬁrtcalah!%t@mkﬂ““‘ﬁsFessi ng

k/‘ Feeds
0 Hexane = 4.22 kg/hr.
Ethylene = 67.5 g/r.
Propylene = 162.1 g/hr.
VCls = 0.53 g/h.
o EADC = 3.42 g/hr.
Hydrogen = 20 w ppm on ethylene
NCM (masked as above) | = 2.214 g/r.
50 Table VI
Polymerization Parameters Polymer Proportion -
Rate (g/hr) Catalyst Efficiency (g/g) | Ethylene Content (wit%) | MNCM (conv %)
5 155 202 39 32




t he dispe?sing power of lubricating oil dispersant additives. 10 The
medi um chosen for the SIB test Wa}gg%g e fcgankcase m neral |ubricating oil
conposi tion having an original vi M& labout 325 SUM at 38, C that had
been used in a taxicab that was driven generally for short trips only,

thereby caushdbsdinghird Yrned o ﬂ&b%%pﬁ%qﬁ knbrAhels A3iafdl oS ol C508 2 G fhe Rbdne THE
oi | that YaZodWRMmikdd With1a 0%k LRttich o dludd 8005 offy 0 A58 anki {LPA AL CAG 13blr, 2
Vi SCOSi t YAl t618A df WY JRHEY, the waldP lafier RAs moGkARING 1o 0geridfk HekdNE layer was washed with

di akky! di &doi rapsraRRhahe pAef the Wékare 18/@Evis adRsted €7 Mt ltheGRRIngN rBVlerstDbySevisbEtion

di spér ssanbt.solfent. Thé| tedisticd ipylyrér wasl Riind 16 echtdin 0.06M2% R GE Wridard alie)dr ai ni ng and
refilling tlTee braiko-aublstidsdpvlyeras prodict df EénpROE) PasnthdnctestsbiddOsiudge’ Dhibsitign (Viemthe ISWEA S .
The Sl B t @si) andasmisivinbibiidnd(ela tha ViBhest){ 8l desanberipelvenner : t he af oresai d used
crankcase 0iThe Sifttest has/en feuidc giteb B targe umberaX evajuatienss tof hecancexerllent tastigeaskapsing
cent ri f ugthadispessingowerteb ubricating ol disner3@t a0diyegyr avi ti es (gs.). The resul ting

cl ear B i ghtThe edium shaspmfon e S jestpes atusedhcrenkease mingraf ‘P?ﬂ?ﬁttﬂh ol compepitign| having

sl udge pafht priginalviscoply efpbout 32% B AldBs C dhat had Repiysep in § ruicab fad v friae opserally
still conf"!af'}%&'l’é oply, é’@ﬂ"’lﬁ’b I‘-‘@‘s§9 adyldu ?fédlﬂhs"a?"g"‘m?'h‘?‘n s'B‘i’QQW@&'ﬂ’F Tb‘hﬂ'eﬂ‘at Wae

conditi on'é,se n? only, a; g Qi' S ¥ %‘Hd?‘l"?‘d’ﬁ PRY BNt bl e
a 7 "gfld tewop ffw A %?
R W%M 85 e e ot ‘%’%ﬁ%ﬁ' g
sl sl el aul%tah el vmeam?ef'ugaga 3k 50 i ggﬁh.ah i
were heat g éaé ha‘ R sfge g%% ﬁ eéguedﬁﬁoﬂﬁﬁ.aiﬁome fl .J%g gw)raaag,
heating, mee l-ﬁ%%ﬁ'tﬂ%' doPerh tal Lun Athlgbdl AShiGsle Wadhe il ﬁghtmg

cen™i f UggHef B§ cohBRbHs eRBIoPBdbY HRS tedtwil @ﬁunotf&maa.eanatromr@&mmb&uss.@
Any  depos kilidge GlhibRAYY pfdpbrBiéiCor {thtahdditicdsBeing tédlidSweid BdReriib® b Qﬂdiﬁgﬁlfo%rt'ﬁﬁ@diﬂ taehe

oi | by degapbiitad uicdil,sepriiamaint of@hel pafitdlar abditive Baifigfestbd. TeVgrahs STGadhiend bslf e
deposi ts iwkibd wee pcedin hepinBsestbed cordifipeculal andrvasne heated Gat 088 * Cf oOME héues @l thelge
and f ueé hpesepanbir aif. UFgllowing tHid) Beatimy, giiet tubd coritetningethe i Ibiidg dsted geas tcaeléd Brat thien | n
t he test, cenhifuged for ghoatR9, minwies atl o@rienpeetiird)sgt aBaut 381000 gs.gAnly [iepasitssaf deve sledye that

wei ghi ng fotm inTthie step wvafet sopaxgiectirane the ofl oyl decantingtherrupasfatapt eilcingthen tcargtullyl wastyed i n
conpar i sofhe viludge dppesifsr with 2 mhob dertana dig eeradve call ppmgitingn Bt frem rihex islidaagand riyrther
addi t i onafenkifuging The weight of thepewnielidyeiudon dhahiormszia dhe testain miltigranep. wes determinpbby ess
new sl dtig@vipe dbq Eﬁs'ﬂﬂﬁ éﬂf’ |‘"FI'9'E“F98 it '@?s@ﬁ\{!'@ wire yoparted g pmouat of Rrecipitind siydge ing| B
val ue andc‘t"?Pé'iﬁ‘?B wih fp '%B&Ptt@(}té‘"'%a'ﬂ BQF'PRT gifive E'?"g’atf'ﬁ" w

ek Pk %ggﬁsag oy
t t
20 . Ve et ers%'ataisg B i R e 37 R 8 DA P

Sar’rpl e ConS'Tﬁ %qugsthgs %B rmfcI |§18| Hi Qn eLe &Btté%igg ﬁ c%ns?sﬁ@éfh '3* of
the addi tIuM o Qo ditive 'wKﬁhs‘Eg E‘

‘vas of t gty deedeg%r” ngn #ﬁrtam 5 wra@ﬁbagr am
sanpl e Wag,aladh erﬁl Qtvﬁﬁ% r'ﬁv@ TstyRFnatant fluid of
centTi f41084h ts&nﬁl@wwamreaed cn.nI de!b&ﬂ r1a@-t@tatr @ilire‘RerCSdiio® aa8 €

was subj erdurtht laGrel@ndy 6F4bout B GydidsQiat ahautouw@th(a?nwng pHase, Tg&"mﬁtﬂra&déraemﬁll@ lof &

peri od of abdutS0.h@vlihe pércdht BSOL QLA MalymeOPer@ONO and Gylarce Sirpais hivbblad BroudBuths et t he
heati ng phepies. Msieg thhicodiiny\pitasa watek tapbrewasfbublidaithroGghthes BstLsamplpe rAC tha tendSGithe 1. 4

vol une petestepstiodN@hiai dbstigl @ale ccamibe rapaated ash idcestary o detgriminettae inbibitingsefiepi| of a0y

- Dur i ng + haddiiess lthervgll piriaces, of thattest flagkeio whisiathe bampits @ cohfrinadcdre visveallyt evajvatetiasi es.
At the enthe yérnighighibitont Thecanmowrd of varmishlimpasert ¢nrihe wajle wes taigd thalupepidiamelcto 43 with

" necessar ythe Gighrstnumbrr haing the greatel #pauntRy V@S'I"?’b&’tCOGPa"ﬁ?WW'ﬂPE? Rlgak vith Qeaddftiveethalds |

“surfaces @®dilhe test flasks in which the sanples are cont al ned are visually

eval uat ed. ad0Pdarpmeol Sl (eptol afemixediwith (A selegind amaynt ?ﬁmf" Gadigstet
the wal s ikesiqregessbed SIS 21d IR tegs. e deip Herepy ‘ibia"lRPPfﬁ st"ﬁ'@*”ﬁ?‘b’ﬂ }" bei ng

-the greater amount of varnish, in conparison with a blank with no additive

that is rated 11. 10.00 grans of SIB test oil are mxed with the sel ected

~amount of the products of Exanple 6 and tested 60 in the aforedescribed
SIB and, VIB tests. The data thereby obtained are sumarized in Table VI

' bel ow. 52 26 EP 0 594 603 Bl Table VI Exanple 6 Product:
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5 ' Char ge Anount SIB, ny VIB rating 0.16 g

4. 17 3 0.50 g 1.26 - 10.0 10 The above
data illustrate the sludge and var rﬁ"sﬂ}’?ﬁ%ﬁ ng properties of the
products of this invention. Clains i5 1. A lubricating oil conposition
conprising a major ampunt of lubricatingggh and a nminor anmount of a

di spersant-viscosity index i nprover corrprl sing an am no- substi tut ed
interpolymer formed by a propess_whrciTonprises——(a)—Teacting at a
tempeyature of |ess than 60 C '°$tpr St__gne nitrdgen-contai ni ng
nmononer &aving a general for mbtﬂrgehmodﬁ) SBOmg CCMB)ratlpg (|X) n 25 wherein p is
an integer of at |least one, TS TNteger, pr|at TFast 1, and X is
sel ected fromthe group cons|stipgyDf i1fingagprli Mgy arfi no, secondary

am no, and cyano groups with}(ii g'on% nmaski qgoagé nt conprji sing at | east one
metal lic conpound to form t he—eerespenrd-rg—adked—att+rogen-cont ai ni ng 30
nononer §¢ and (b?) pol yneri zi ng pol ymer chain nononers wth said masked,

ni t r ogen- cont B APSYE dafd Husiale t@é‘“ﬂ?ﬁﬂ?ﬁ(‘!@“‘ﬂ‘ iR RroPYrtits; of e BrodvtR thisimusption; ng
a polynmer chain including masked, nitrogen-containing nononer, wherein said
pol ymer ch "’H"‘ﬁnnorrers corrprl se rrenbers selected fromthe group consi sting
of ethyl 1e q n ltB com I'ISI a majo amoun“:f of lubric r%cal ng % cﬂ%msar{t

pol yrrer 1Bt péfs%avg@i s.%gs%fw bt oﬁg 8 2 AAESIGT il s by B pYHERL
2. The corrpos erern sard amn

| nt er pol yrrer ' 3a) ns 1 lté?np@raﬁxw R} o 4, et Ls@mmguén-&n&ﬂ.ma e.oﬂoq,amav.%
40 3. The conp ehér&]'?orﬂ aim 2 erein sai d am no-substituted

i nt.er polygmer corrprl ses Iess than 0. 03% by wei ght of hal ogen. 4. The

conpgsi tion of any of claims 1 to 3, wherein Sald ni t r ogen- cont ai ni ng
nmononer i s selected fromthe group c (GHp)efXhBr bor nene net hyl am nes

and norbornene carboximnes. 45 5. T yolnposition of any of clains 1 to 4,
wherei n sai d maski ng agent conprisestq fion- hal ogenated netal | i ¢ conpound
and sai dsanmi no-substituted interpolyner conprises |ess than 0.10% by wei ght
of halogen. 50 6. The conposition of claimb5, wherein said non-hal ogenat ed
metal | i c conpouviereing inan iplegrinbatiaastione,@ '%@m'p*eﬂﬂﬁéf abfoastH eanfl rigrefilagted frpry fhe agmp
wherein Mis a cresielieg ofdming qrimgryfaming Ecendary|amino; and cygnopgroups wilh (i} &/ maskingpaenie
“transit :39 on met ﬁggﬁ{?;@ oneymptallic, corngyrd to dgra th coespopgting meskechritragan-capiaising n
R-R5 ar e’ nde el ected fromthe grou consi sting of hydr oge
non- hal ogenat edb)dm"t g ﬂY'B?fa‘f" m?"&'ﬂ?’t‘,g'f 4% B‘h q?@g%‘é’egﬁ%{ "%Tm?fl%
hydr ocar byl oxy & ‘ﬁ’&?e mofgtign B W?Hﬁs@ 8rp°'3'f‘e'f° Aninguging ';"°ge'§"ﬁ'"§§4
603 B1 i hord said  poy P g’e'fjd?ﬁf'f’sfﬂi"ﬁ’ﬁs%ﬁ“é VPPERR AR 6

oonslstmg of ethylene and C3 to 5 alpha

(I;r igu;t '355 ch) f7ashmg said poéymenzation product a@%@&uﬁ@y Qﬁwmo—gb@tutg@interpéﬂnﬁerr ating
' 2. The composition according to claim 1 whersin said amino-substituted interpolymer is present in a
concentration of from about 0.01 to 10 wt.%.
k/

40 8. The composition of claim 2, wherein said amino-substituted interpolymer comprises less than 0.03% by
weight of halogen.

4, The compasition of any of claims 1 to 3, wherein said nitrbgen-containing monomer is selected from
the group consisting of norbornene methyl amines and norbornene carboximines.

5. The composition of any of claims 1 to 4, wherein said masking agent comprises a non-halogenated
metallic compound and said amino-substituted interpolymer comprises Iess than 0.10% by weight of
halogen.

s0 6. The composition of claim 5, wherein said non-halogenated metallic compound is an organometallic
compound of the formula:

M(Y),

65 wherein M is a member selected from Group IB, lIA, IIB, IIA, IVA, and the transition metals elements, Y
is at least one of R2, R3, R* and R®, wherein R2~R® are independently selected from the group
consisting of hydrogen, and non-halogenated C1-Cis hydrocarbyl radicals, and non-halogenated C1-C1s
hydrocarbyloxy radicals and r is an integer of from 1 to 4.
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0.50 ¢ 1.26 1-2 None 10.0 to The above d |

the sl udge and varnish inhibiting erties of the products @“jlmtﬂ Wmel”m
invention. Clains 1s 1.. A | ubri caF?rﬁ’gsp 94i803 ®dnposi ti on conpri s i ol
anount of lubricating oil and a m nor amount of a dispersant-viscosity '
i ndex inprover conprising an am no- sub,g%“,pt ed interpolyner forned by a
process which conprises: (a) reacting a tenperature of |less than 80 C,

(I') at |east one mtrogen-ra-(—a-#m—ng—m-nem%a—w—ng—a— general fornula of:
20 (CH2) p (X) n 25 wherei h_p iExample § Rroduskr of at IeaLt one, nis an

integeg of at least 1, and chl,a';ges@,ko@ﬁtt P8, nfy 7| tViB rlifgPYp consi sting of

i mno, primary am no, secofdary—ammnoand_cyprmo—groups wWith (ii) a masking
agent conprising at |east ¢ne rgd“gal lic co ouhd tg m t he correspondi ng
masked nitrogen-containing{30 >89 Fd S and?(b) pol yneri zi ng pol ymer
chain nmononers with said n-con ononmer to produce a
pol ymepi zati on product conprising a polynmer chain including nmasked,

ni t r ogen- coteabeve deta ifusttateche slugge st vamish intiibiied gronerties bitherpredyntd tthis inventipr: i se
menbers sel ected fromthe group consisting of ethylene and C3 to C2s

(0]

ai pha- ol &4M8: and 35 (c) deashing said pol ynerization product and

recovgrflag é"i?%%ﬁ?i’né no SUbStC;thSf’tg’Sd"lynrﬂ}ﬁ%lf ner. 2. TQ?P'C? osi ti or;‘]gm o on
ng-t

'n a concenfIERIPASEISR ok BT SRTRIENG 8 %"W"f%"bigo"fe@ e AT o

claim2, whEle fréq& 3 Bkl W B N AR R SRRl 855

whereip said n trogen cont ai ni ng rmnorrer I s sel ect ed fromthe group

consi sting of norbonene nethyl -am nes and nor bor nene car boxi m nes. 45 5.
The conposition of any of clainms 1 (GHeYe(¥ msai d maski ng agent

conpri ses a non-hal ogenated netal | i pound and sai d am no-substituted

i nterpol ymer conprises |ess than 0.L0%Mby wei ght of halogen. 50 6. The
conposstion of claimb5, wherein said™fon-hal ogenated netallic conmpound is
an organonetal | ic conmpound of the forrmula: MY)r 55 wherein Mis a
menber sel ectvédreinrpoimaiinige of 8 ledst ghe, i isBn infebdr/f atl 18484 1, amtiX istselettedirom the gnaup
met al s el enmersossisting pisimin, prigwst angne sedondapy, ani@), afll cyanel giRERs withdii)ei masking Rienhir e
i ndependent | ycomeiisingta dpastrapenmetaliic gpmpgund: torfeims the egrrespondipgl masfed nitrggry-containing
non- haP ogenateowersi@® hydr ocar byl radi cal's, and non- hal ogenated G - Clr
hydr ocar byl oxX{) Pelymesizing pahimer chais’ mpnomerscily said Masied, fitrpggn-gontaining moromer) ti5 g4
603 BI produce a polymenzah'on pr duft]_quprls|ng g polymey ?rmn inclugling masked, mitr Fgﬂ%:agt? Li* TN
of any of cl dl'9PE™Y" “’89'8'“ SE’E:L‘;B‘I P°"&°ﬁ'§? H‘ewg?laﬁ@'?%‘“b %‘“é"err%?'f‘hr e

0 "i‘ga?ﬁe ’8'?° i f
cOnSt Sh1 19, 5 ks Moo iyt b "dm%oai%? Ganihos '%?1#579 kel 5 &

present ipn | d
am no- substﬁfbgn gsnt%fn a%ccQ fv‘ d{glgﬁ er% sé(& %}Sﬁlm%)%gﬁ%{ltg an 50)&;9" ?sa{v se_nt l{l a}[ o
8, wherein sard mas e am no-su stltuted mterpolyrrer is contacted with an
aqueous lsi OtteCbomPosiidh o dikiin 2S4HeREh saiki@hino-substituted interpolymer comprises less than 0.03% by

' weight of halogen.

4. The composition of any of claims 1 to 3, wherein said niirogen-containing monomer is selected from
the group consisting of norbornene methyl amines and norbornene carboximines.

5. The composition of any of claims 1 to 4, wherein said masking agent comprises a non-halogenated
metallic compound and said amino-substituted interpolymer comprises less than 0.10% by weight of
halogen.’

s0 6. The composition of claim 5, wherein said non-halogenated metallic compound is an organometallic
compound of the formula: .

-

M(Y)

55 wherein M is a member selected from Group IB, 1A, IB, 1A, IVA, and the transition metals elements, Y
is at least one of R2, R® R* and R’, whersein R*~R° are independently selected from the group
consisting of hydrogen, and non-halogenated C1-C1¢ hydrocarbyl radicals, and non-halogenated C1-C1s
hydrocarbyloxy radicals and r is an integer of from 1 to 4.

L
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10 10. The conposi tion of any of claims 1 to 9, wherein sa4

am no-substituted interpolyner javerage nol ecul 1' JJ

from 10,000 to 200, 000. 11. The |ub?5§§Wé oi | conposition ’m "””",
wherein said am no-substituted Interpolynmer has a nol ecul ar wei ght

di st ri butz ofheOEorigosttin lof Gy @f 2Rinfd: 1 16 6,1 Wherel1 8aidl PBIYAEA8HAIA Oméioiners P @ Shiktirdn  OF

any of clai ms.amgessgm.astﬁywhesaaa ﬂ-o,@ngnao substituted interpolynmer has a
nunber average nol ecul ar weight of from800 to 5,000. 13 The lubricating

oi |\ _conpasi Theocompbsitivh aof amyl 2, clakhen eb 17, wheréin azid masied, hittogértdosiginip® mpna@iernas
mol ecubar 2fresent in aedngdof Ocbit 34.%i tt ¥Q Wik by fotaf wasght 4f. sBid mind-SubStitutibittemblamespr vche

1. Schm erbi zusammenset zung, die el ne groBere Menge Schni er6l und eine

geri nger é@- VEregeomposiion ¢ ny of cigmspletogs. ewhateint said- rohskech sminersubstiutesk interpoymerciser s
unf aBt , der cestagtedwith-aspgupous liauid dy said<lefaphingrstsl yer unf aBt, das nach ei nem
Verfahren gebi | det worden ist, bei dem (a) bei_ einer TenBeratur von weni ger
al s 607+ 18 The) comppsition obany ok jclaims 10,8 whorsin, 53id P‘Q@%‘s%‘ﬁ‘ﬁ%'ﬂ fPPiymefcias a number

al | gerei nenaﬂgfi‘F?r@P"’%””’e'ghto"“’m 100@‘{}43??, 06’)() 351 |n der p eine ganze Zahl

von m nde anze d1 st und, X
Ani - R ereln T BRC R Re ihReb e nés o
2gi8ﬁ\é\/ ren m ng- lggdwg%%ﬁg %@Z‘ﬁ%g‘%ppen m t (| | ? ei nem m ndest ens ei ne |

Vet al i Veri %Wucé{- giPcb @Eﬂﬁnﬁfﬁpé &ﬁ‘dl%d*&?deimuﬁ' Lo kiR ﬂn‘i‘e"rpolymgr has

ent spr echen Eg,t,,a ug onere ungeset zt

(b) Polynmer kettenrmnorrere mt dem maski erten stickstoffhaltigen anorrer
unter Biligung Bbdeatng B lompkiticnodtcRING P2, WbKsih Said @mABBGDsRIBd bolyHisr #881a nidRSul@i Ne
Pol yne;okett@e.@taﬁﬁ tibiedflomn seske.ert er stick- stoffhaltiger Mononere

u t, wobei die Pol ynerkettennononere Mtglieder ausgew~hlt aus der 45

G uppe boratenbamapliches Et hyl en und C3- bis C25-a-0d efinen unfassen, und (c)
das Pol yneri sati onsprodukt entascht und das am nosubstituierte |nterpolyner
gewonnen Wi Sehmiekizugarsreansaizupgt die pige igeitere AMenpe Schmidrd! (i einbegeridgese Menge eines

am nosbst i PiepergiarpiitblMiskesiiésindexverbessereisrimiabk slar eim pminpsubsitviedes lptemalyderomigst,s 10
Gew. % vor hafasawch einem Vogansen gebildelypeden st peiidgmnach Anspruch 2, bei der das

am nosubst i t UBkhet einer Terpembir yerswenigarals 9 C 4) windestyns el sicksiofiatigge Monemermit der 4
Zusammenset z AIePMPHERFEMAlem der AnsprUche 1 bis 3, bei der das

stickstof fhaltige Monomer ausge- 5S wi hit ist aus der G uppe bestehend
aus NoPbomennet hyl ami nen und Nor bg gncar ppeigny Ny 5. Zusanmenset zung nach
ei nem der AnsprUche 1 bis 4, bei 3 N&sk?e?ungSmttel ei ne nicht-

hal ogeni erte Metall verbi ndung u d das am nosubstituierte

I nt er pol ymer weniger als 0,10 Gejv. % : Hal ogen unfaft. 6.
Zusammgnset zung nach Anspruch 5,6 be!fdgr die nicht-halogenierte

Met al i ver bi ndung el ne Organome- taN&€rbindung mt der Formel 5 ist, in der
Mein Mtglied ausgewdhlt aus Guppe IB, 1A 118, II11A [|VA und den

Cber gangsnet glid gdr@/Bkid-gahRZahiSlon mindSsidie @b RS dilertfafize AR vBR minddstens4 idtufld KRS

i st, ,wobei RZugjewstisistUdva RBGEIbEh BosaRid sl inbindS,| phithddd SAriifb-, sekuntitén Shinp-Nhd
bestehend auscydéogappent aiitf Giusitbr inindéstdna loivg Ntiivertiitiukg umfassended Maskierungsmittel

6- Kohl enwassamst Bifdimgdst entspraebendérchdskibrien stpistofthattigen Monomerdursgesetzt wird, und

Cli 6- Kohl enwdlb)s Bolymegiefteanmpnansree mjt demdmaskiertencstigisiofimitigiern Monomer inteyi Bilddng| eites 7.
Zusamenset z Utelymedsationsireruists delymetisign weldéng das efie Polgmerkatie oieghlieglioch maskierter stick-

Pol yner ket t erfitihaitiger Moromers ymfelhenobeitdia Bolemerietienmpngnpres Mitaiader pysgpwahit gus der
best ennde M @erpaResteliepraus Ethyisn, wihfyebis E2s adPlefinpmemfasspmend der AnsprUche 1 bi s
7. be! der di (@) qﬁg yr@qng@ﬁnsg{opwmfm H‘éﬂ qaﬁgr@ﬂosubsﬂtulerte Interpolymer gewonnen wird.

2. Zusammensetizung nach Anspruch 1, bel der das aminosubstituierte Interpolymer in einer Konzentration
von etwa 0,01 bis 10 Gew.% vorhanden ist.

50
3. Zusammensetzung nach Anspruch 2, bei der das aminosubstituierte Interpolymer weniger als 0,03
Gow.% Halogen umfaBt.

4, Zusammensetzung nach einem der Anspriiche 1 bis 3, bei der das stickstoffhaltige Monomer ausge-
55 wihit ist aus der Gruppe bestehend aus Norbornenmethylaminen und Norbornencarboximinen.

5. Zusammensetzung nach einem der Anspriiche 1 bis 4, bei der das Maskierungsmittel eine nicht-
halogenierte Metaliverbindung umfast und das aminosubstituierte Interpolymer weniger als 0,10 Gew.%
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Mononer e ithe(rjei ch von 0,01 Gew. % bis 40 Gew. % bezogen au“m ml "" ”"l
Gesant gewi cht des am nosub- stitui et I pol ynmers, vorh m “! w
9. Zusanmenset zung nach ei nem der E?l’s(g%%éﬁf bis 8, be! der *das masku ers

am nosubstituierte Interpolymer in der Entaschungsstufe mt einer waBrigen

Fl Ussi gkeit kpRpedmet wird. 10. Zusammenset zung nach el nem der Anspr-~che

1 bis 9, be! der das am nosubstituierte |Interpolynmer ein durchschnittliches
Mol ekul ar gew Zubdmntedsdtdund ndch tAB$pruck 8Nbel QerCfitDnidtit-Baloefierd(Mstalivdrbisiuag eine?Srgarbme-
Schyi er 61 zus astwabisduhg mhgerFasiel Anspruch 10, bei der das ami nosubstituierte

I nt er polsyner el ne Mol ekul argewi cht sverteilung von 1,0 bis 20,0 hat. 12.
Zusammenset zM: nach ei nem der Anspr~che 1 bis 9, be! der das

am nosubstituierte Interpolynmer ein 30 durchschnittliches

Mol ekul ar gewiigHe d%’ Mipin Mitalied eesoywaht pusdireres i 14, iGoMA.JY/f ypd dep Uberggngsmetallelemen-
Schni er oi zusd#fiEn s gigeryonfs Bf. RS ynd B° 'svombebr%?rb's@&glnaqwmmﬁmﬁ"s 2%

| nt er pol™ner 981 ﬁE’F’WbP ondr 3ys WYassarsiafeynd diigrthalposnisiien Cr i Grepighlenwasserstoffigsten
Revend! cat | ort8d Tcht'@ﬂ?ﬂ?ﬂ'gﬂ‘inl oI tiohienwasRsrsofyrRBiRn. EW’@H&WP Zghl oL oint et e
dom nant e g h#'ﬁ eg rifia te et o RE tl} i ent di S{)grsant

amel Forant L %p,ag [l et b Pt

tuant anj no forrre par Broc etapes conS|stent 40

(a) afairgr Qagr\nﬁen%éﬁﬂf nLéR”E fnépﬁt:lfbr ll EI']W gzel dla':zas‘abl)tenaéhc erhighi

TONOMDI € AZ Ot by 5610 B Bblbic W1 s UG ] B0kl tas Blhosuio-

| aquel l e p essq,tumenr]ﬂggaﬁnggl d,,ﬁgnd@,us,,ﬁm ns ega1 n est un nonbre enti er

au noins egal & 1 et X-est choi si dans Ie groupe consi stent en

ar wes 2b TD.N QusaMTheNSotdRhg WRINT Snent@brAnsEraEHINIBis! & 1Rl Y8 OnasRVRC arbindshbskifdierte
de mas qutsgelyrid? idet Britésthungsstifdl nilSeindn waMHHINCFRRsigalt Rdnkakwpavigour f orner | es

nononer es azotes masques correspondants ; et (b) A polyneriser |les

nononbr es 0. LRusanoiensataing adel widern gercAnapridahe [ dotsi 9, beidieradae aminasnbstitieria hitprrelymegin

former un pr cliehschaiitliclss IMplvkulargevichio@ahtsomittielevonr10 00hkis 200000 &uivridt.y ndr i que

renfermawt | e 58 nononbre azot4 nmasqu6, |esdits nononeres de chaine

pol yn6r i qudl-cishpiedizusemmaessizingn it SAnaRiuchr Hluhei eesndas saminpsubstiuipriee infprolymer aine

des al pha- ol é‘ﬂQ'WQ‘GWhBSe’ﬁ"‘mV"“@b'i%‘}oﬂé‘tel i m ner |ee cendres du prodwt de

pol ymer i sat | on et arecueillijr i nter ynere A substjtuant anmin

ol
2. Co © 1 bis dpr é'r" geubstijuigria ({7 H'B"r%"
2 o e %’“’é@%ﬁ&‘ﬁi’@ffiﬁf@@m&% s g fton o off :y 10 % en
d t | t da
po: ntser pOI Y%jw eﬁ ﬁ% Stgﬁ nrég naach%&;s,&& | 923 blﬁpaer das an"géoﬁ% U|e glgerqug\re]r Fe)ngel ds
I'van

d' hal ogbne ron's ne quelconque des revendlcatlons 1l a
3, danséaﬁﬁnhﬁaﬁ&‘smnomre azotd est choisi dans | e groupe consistant en
norbornbne yl am nes et nor bommbne-carboxi mnes. 10 5. Conposition

sui vant | ynecohpediton i MBfiahts \coMptbrteft Lt §uaditd déminddBN@ndiIg Witarah@ dt'uAg PBtite de

masquage CONMYuBke: dikh RRTIRDEsdRDhridiibraktUhdid® Be AadoSiBeMphant ur MteRioRMbY ENUBsHA
stituant adEnDEmifOBIMEPACUNBRcEES qlecdhplddd s Bapga@babRiaft :Nal ogbne. 6.

Co Si tb ON  SUi(ay andirelréagk & \uesdimPéhtire hidrisurel 8186 G, APaLEhAIS Unancbomdne a@tévéioadant Ajue

non hal og~n6 e#tforolelgBnérale: conpos4 organonetal | i que de forrmule: M), dans

| aquel l e M reprdsente un el 6ment faisant partie des Goupes IB, I1A 11B,
[1TA VA et des ndtaux 20 de tra |t|am) (Kppr6sente au noins un des
groupes R2, R3, R4 et R5, |es groupef g tant choi si s i ndependament

dans | e*§roupe consi stant en I"hyd_ro e fet des radi caux hydrocarbyle en C,

dans laquelle p est un nombre entier au moins égal & 1, n est un nombre entier au moins égal & 1 et
50 X est choisi dans le groupe consistant en groupes imino, amino primaire, amino secondaire et

cyano, avec (ii) un agent de masquage comprenant au moins un composé métallique pour former

les monomeéres azotés masqués correspondants ; et

(b) & polymériser les monoméres d'une chaihe polymérique avec ledit monomére azoté masqué

pour former un produit de polymérisation comprenant une chaihe polymérique renfermant le
65 monomére azoté masqué, lesdits monoméres de chalne polymérique comprenant des membres du

groupe consistant en I'éthylene et des alpha-oléfines en Bs & Czs ; et

(c) & éliminer les cendres du produit de polymérisation et & recueillir I'inferpolymére & substituant

amino.
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& C16 non hal 0gbn6s et des radi caux hydrocarbyl oxy en C m
hal ogenes, et r est un nonbre entélgb ggeéaa.‘4 25 7. ComJ MHMWWMMHI
| " une quel conque des revendi cations f dans | aquel l e I'es ‘mofiondr e$

chat ne pol ynmeri que consi stent en un nel ange fornt essentiellenent d 6thy|ne
et de pr @pytanRsitich suldia0s/bhdicaibnlliand Rbudlie MRGpSHRIE D SbbiusHiGminoRéeiiébomahi ONS
1 & 7, dansurleadntehttaton PshvirGRDRNBME% @ZRidsS nNasques sont prdsents en une
gquantitl de 0,01 %en poids a 40%en poids sur |a base du poids total 30

de .;Pi Nt e pOdmypwsksitich siiivand biss teivéndiasation éwﬂm.laqﬂelle(ﬂomhéieom substitsaangmihd comgprend

qguel comque ulaiss decO/SrPd ies ptidsofimlogend. 8, dans | aquelle |'interpolynbre a
substituant am no masque est m s en contact avec un |iquide aqueux dans

|' 6t ape o eComposition syivard Buneueienngus, des Teverpiicaiionerbh 43, 84S rlaquelip Jeamenomeg pzoté est
quel conque ehgisi qaps/le grpupegoniviant gn '&f@f"éﬂﬁafn@hn'méﬂ ’@’W’"P’F?t“é'fbﬁ’wmr e a
substituant _am no a une noyenne nunbri e du pojds nol~culaire de 10 000 A
200 008. 51130%29 sﬁUtVP'Br'.“'& opnaue. fos, Yo ?ﬂ"@;ﬂssh?\# Fﬂ"sl'a&”?"é\!éﬁmﬁ e PI9HR9%0,
dans | aquel chnpfe ‘f°518? tallique nop, balpgépe, gt Mnterpolym ’%ﬁl Sgstipapt amiog camAret i on

des poi ds rrB'PB%?ﬁ 51890, 0. 12. Conposition d huile lubrifiante
isu: x? gt P 06;. y%r‘m%g JnCQ gﬂ? re%g dt cgt\llo%ryldgr?st a%ugﬁa Fé (%m sé rﬁéahqaﬁg&ghgl%éné est un
nol cul alre ke Corrp05|t|on d hU|Ie | ubrifiante suivant

| a revendi cg,w)on 12 dans Iaquel I e le polynbre a substituant am no a une
di stribution des poi ds noldculaires de 1.5 & 15,0. 50 55 30

dans laquelle M représente un élément faisant partie des Groupes IB, liA, IIB, llIA, IVA et des métaux

Q 20 de transition, Y représente au moins un des groupes R2, R®, R* et R5, les groupes R2 & R® étant
choisis indépendamment dans ie groupe consistant en 'hydrogéne et des radicaux hydrocarbyle en C4
3 Cis non halogénés et des radicaux hydrocarbyloxy en Cs 3 Cis non halogénés, et r est un nombre
entier de 1 & 4. .

25 7. Composition suivant I'une quelconque des revendications 1 & 6. dans faquelle les monomares de
chaihe polymérique consistent en un mélange formé essentiellement d'éthyléne et de propyléne.

8. Composition suivant 'une quelconque des revendications 1 & 7, dans laquelle les monoméres azotés
masqués sont présents en une quantité de 0,01 % en poids & 40% en poids sur la base du poids total
30 de l'interpolymére & substituant amino.

9. Composition suivant I'une queiconque des revendications 1 4 8, dans laquelle linterpolymére &
substituant amino masqué est mis en contact avec un liquide aqueux dans I'étape d'élimination des
cendres.
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10. Composition suivant I'une gquelconque des revendications 1 4 9, dans laquelle [interpolymére &

substituant amino a une moyenne numérique du poids moléculaire de 10 000 & 200 000.

W, 11. Composition d'huile lubrifiante suivant la revendication 10, dans laquelle l'interpolymére 3 substituant
40 amino a une distribution des poids moléculaires de 1,0 & 20,0.

12. Composition d'huile lubrifiante suivant I'une quelconque des revendications 1 & 9, dans laquslle
Finterpolymére 3 substituant amino a une moyenne numérique du poids moléculaire de 800 2 5000.

45 13. Composition d'huile lubrifiante suivant la revendication 12, dans laquelle le polymdre 3 substituant
amino a une distribution des poids moléculaires de 1,5 & 15,0.
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