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copolymers having terminal vinylidene unsaturation substituted with an amine compound.
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' 2| r coni um dromideh bis(cyclspentasiipati)aivenitra disthmlyibdide, bisoyrlapentatiepyilgirophiym ethyl bromide. bis-
bi s( cycl opdeyclaptintagionyzirgonivimu methivineipdigd.  dis(cyelonehiadignyl)zirconium  phenyl  bromide,  bis-
bi s( cycl opdeyciarantagionyiizincenivim phenyl iedidescthe yiialkyl, metatiogenies (suelt a3 icusigpeitadianyltitpniyiim
di - neopeft yimethyl. scvclft@geqwlemcamneﬁ oyl taath icvigiapantasiignylyirconium trineopentyl, cyclopen-
bi s(cycl opéﬁﬂeam"é, W@éﬁ'n PY?P?PWI?M‘W"‘““M"E’("BXJC?VGBWFQ'&FVQWPT\/*H’PP&EH"Uhai%

di net hyl ; t°¥u‘§| ratu cene such S(Cs\éﬁ:: ﬁwoye | en %t |cogeq‘|_um
LTF;?)CII C|Ch| e'a Pﬁ § | |um t% ride, penta ylcy opentadlenyl

I y 9? %i id F oride s e d|e |t mu iphen e carbene represented by the
(cycl open Jnﬁl ¥: %g | pg man I r| i es of is reage nt such as bis(cyclopentadienytl)-
bi s(cycl opegfu .8 2)2‘1 )cﬁ 1‘.— f3CH, 81,5 substituted bis(Cp)Ti(IV) com-

(cycl opent %gun%')f c}\ gng(ﬁﬂerﬂmman Ei enylce 19{ r| b|s( ethylcyclopentadienyl)titanium diphenyl or

bi s(cycl opesiariai; aRikyi) Hibiky, qaf'aléf(}(l an® W ky iBnyl t(l%rhﬁn compounds such as bis(1,2-
(cycl opegt %ﬂheﬁﬂb&b dpbritstiieniMtitanioR (diphbny! B GERI Se bns@l' @&&B&Ta&@&b@ﬁl&&&wﬁw Bntd:ﬁhéﬁw um
net hyl i oGk dinloridBiafid othé} cﬁrfawaldaﬂaeieamw bidspHirdNkrkine 61 dvtlon BRAYSY dfbiopentadiene

bi s(cycl opedipiekes,nguth ak i dineiiylsipididyBidpdentadiéhyl Gtanilith SKphsry| G @idkisde,cMythyl - phosphine
titani um pliepsidpeltadisiiicitaniubi dichenyCor@phibidedinéhydnpdicytloptintationymaanium dighahyal er, dichlo-

bi s{cycl opaidé ardi oty tomplerasaescribadry tidiyliado adilite,

bi s( cyclepent lthetraing byamples ohthe rzirgopedands af ddimalla, Il and [il which can be usefully employed are,

bi s(cycl op@ﬂljwfedwﬂ')mmadi@m giwpr@qmwchlgqic[gnpmethblpy;lopentadienyl Zirconium ftrichloride, the
(cycl opent &8¥ierspbstijuted c m]q:lqgeptadlquﬁwsuch, i chis(ethylcyclopentadienyl)zirconium  dimethyl, bis-

bi s( cycl opdpftaptgny ﬁgei?argplpgeaﬁwmﬂ) zaroﬁp,@nquemyr @fﬂn@@ylcyclg@agtadaenyl)zuroomum dimethyl, bis-
(cycl opent 4aP Aicysiohexyimethyicy °!9PW'°PP@F‘§P'F'%@'H‘@@V'§E€‘F1
as cycl o‘ﬁe 'BY t%dfemdh'rca 5""‘ “PV rﬁ?f' Pa'ky& ﬁ)éqﬂ'fi%l(ﬂ"@ a"dfl ?%’ﬁf‘??‘?? the
triphenyl, °"ta bis-

t adi enyl zi r [“ﬁ ?YIS ﬁeél nvﬁm &';é’ﬁ tlarl'q nd d thl r mum dimethyl, bis-
a%e

| e icomnggexes of the

cvel opbont a en HYRZI mu
t¥| lme'?h Jto %:;Si?; gﬂo E’ng (P%g fy?;r&ﬂ or |aI| %@ﬁlﬂ&psﬁeﬁaﬁﬂﬁé

useful ly ‘e rQﬁﬁﬁh’e Qin%b Sri-dily f&ﬂﬁﬁﬁdﬁe&d&eﬁﬂmﬁl compounds
pent anet hylsﬁeﬁc aQ pﬁ%r ?IQM didobriderzidohiGh| BEHiGEe and dimethyl bis(1,3-di-trimethylsilyl-
pent aet hyl GyQégs FsHr RN lorldeI dnd Bimetiyitahd Bi QWtrijlﬂmethylﬂIylcyclopentadlenyl)z|rcomum
bi s(pent a”&iohMJud‘eYaﬁ‘ah @m&&edw&mé Yeplobdntba i by MhelioitaRS b, Zr & DR IR SR, érafemamias ed
by the fgr ruihaseltompsuyds sagreastGasizremaH)eHsjcpi um = [err] and derivatives of

t hi s reagent MiahcpRpérit@iety aheqlicsdhedoapvynds- subte s lcyclopertadisnyli (pertapr@bthyl cyclopen-
bi s( Cp) Ti ( ltadengijzinconipm udictdoride) ch, 3albtritpetbylsilpickeiopdnjadieny)a (peniemeathyjshcoppitadianyl) zirco-
di chl ori de,niupi di¢hioeiden gridaoydbpeplediengidindenyf)l Zreaniuerrdichianidsicpieagniplayed. di hal i des;

di al kyl, trialkyl, tetra-al kyl and penta-al kyl cycl opentadienyl titanium
conpounds such as bis(1,2- 35 dinethylcyclopentadi enyl)titani um di phenyl
or dichloride, bis(1,2- d| et hyl cycl opent adi enyl ) titani um di phenyl or

di chl oride and ot her dihalide conplexes; silicon, phosphine, anine or
carbon bridged cycl opent adi ene conpl exes, such as _

di met hyl si |l yl di cycl opent adi enyl titani um di phenyl or dichloride, nethyl
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pent amet hyl cycl opent adi enyl zirconiumtrichloride,
pent aet hyl cycl opent adi enyl zi r conigpiy 440is8Bqr i de, the al kyl substituted
cycl opent adi enes, such as bi s(ethyl cycl opentadi enyl) zi rconi um di net hyl ,
bi s- (betaphenyl propyl cycl opent adi enyl ) zirconi um di net hyl ,
bi s( met hyl cMostppéanbhrithe pglyrers used inithisrinetintiontaredubstantialy free of ethylene homopolymer.
(n-butyl cyc B@pmhpam@qnyl)h fpium cdighlodide, Hi p(ng:!ohgﬂtadlenyl)hafmum dimethyl, bis(cyclopentadienyl)-
bi s(.cycl oteesdumdichiopidecand ithodisnare ilitmiive phather metalonends.net hyl bi s(n- 45
oct leyd op &P JIrdeTeH ) Petaliceaips#re disteral rrtad-eamalrwa-umarl?éwhvlarwmwmwv and
di hali de @6%%%@%0"6? bis{gecloppiiacionyiltitgniym igiphioride; big(methyiqyclopeptadienyl) girgegiym dichiery
pent a- al k¥ bi E’P %ﬂmagﬁrggtltamtgh (Hchlon blsg bytylcyc opentadienyl)zirconium ~ dichloride;

( pent amet PtE yl ?pupre %ﬁ%? ls|chyclopentad|enyl)2|rcon|um dichioride;

bi S( pent a | ; d yl)zwq?nng l:uchlon:e bls(4567-
Ell d2 gl OTTE rS‘Iiy lm O IC?O raoe IC and me O i rrrlﬁrf O a HIISI

ydri d&' ¢ . .crﬁar aca% a‘g 'me%pgorﬁ%
cycl opent a I CyC opeht a
zi rconi um h ﬁxan Iem%e rleBn p@d%gﬁsnﬁﬁwué %Wﬁc or linear. Cycllc
dI cycl opem,ﬁ&arﬁg ayZbd ?éBresJthd”B yr n foltRA Whif: inBdr dilintdRdnb$! Gnay M3

di - and 4 I jepidentéhl b %%ehératf&.dulsmﬁ nmm |nqné/bensmmmad$.s%ltﬁrc5&&y| roup such
bis(tri m?isF'ibI' &talnlﬂ Cryithy® REH Breby® bity) ahid lp6ridy)) rii8aflinfhér@¥ iréhe 3 &b, sHarele N{:\teger

bi s( 1, 3- dior N itdTR0. IPyéiciablyy R-is MsthyIGRE htandl veRy 41 & iGeRely it éPaRiidnC? aRMEkanes

di met hyl tedig fdo iegamble 2aldmikui triinsthyrahd wates, d riikiong @t ¢ nakbraldl eytlid JomipbLnasis WbGined.

di chl ori de ahelaldmoxretengan. beGRepaed ¢t varioys! vy Frefshality ttol @ref mopared &y domtéctihg admer
der{ vaea veith %lutia of slopiben triatky cswcidss, Buelamplss, pleminim trivietheidin@ysoitable @rgasicl saivent]
met al’ | ocesveh adivjyenenet an sliphbtichydrogegtionfeon exaciplenipé al(pisurh alnd tishidated with wptemnin the

t adi enyl ) feinr efonipish sobientHb en Rligenative method,i the aliminynh plkyd iskop| a8 pluminpr ey eanl be

( pent arret $AprablycIortpank withi achygitated salt ueh asiydisled iceApPRUIfRIROr feFpys suifats. Preferably, the
cycl opent #¢PpRg) i M?B@’ I") the |P'P°€?5‘ﬁ? ab® fydsatedoterens suligte- Bhe mathed,gamprises treatinga (

40 508" ety o Sipl, v o b, un TR psseoRp oy o
b opii i 8°‘€F o %@%% CT L g fon o i
SV on ort (e Lfe o 8o G, By TR o" PEREE I PHApon )

vanadi um &f e
g g %Tq’f%.g g:%? %PQmL.%fr‘n b it 50 % dﬁ%ﬁx ol A 1 q;%ggaﬁ(l

bl <( &yl o Si%m iy gﬁ“"ﬁﬂ% i

bi s(cycl opeFﬂ,@ d atﬂé forn 'oP th IyQ'sgé&SFﬁtaF&’ﬂw&V FydRIR&rBrR O §a¥ibdar a
zi r coni Unpydigedtbdh-thdi isfort it wp@as B ¥iubihtl b8 Vel RRowh kit théide 46
bi s(n- but Mamie, iSddEEA2 BiteiaY ontahs, Q\Gﬁhé’ MeptéHeC 6KiMb,| GJBlohexane, methylcyclohexane, toluens,
di met hyA Skylen d,\dqy&ﬁkepent adi enyl zirconi um di chI ori de;

bi s(tri met hybigmbrizates i gensiamdéontustel Z temparatufts dinginy Getiveld; 202dhd 300 C, preferably
di met hyl sbétwded 3¢y andgoe nt. Fdactiony/fimd is hetruritival ahd edaly ey dem sbies( handan yoezd sevaall UM
di chl or i dminutbs or(lebs. Tefending tyen farioysthuch asceattidn)t@mnpecatune, the nahingrhére toi bel @ppolyimerized,
racgni c aand/the likee@ne of erdinery skiif in TheZrtandyyréagityeoblpin thieyertimbrn s¢adtjop tide Tor aHi¥en set of

t et r ahydr waicepayametars yonitinerexgerindentgtiande; t he racem c-and/ or neso isonmer of
1, 1- di met hy[Tse Fapalysheysieme @essribad ’@@'“Eﬂ"ﬁsuﬁatﬂ%@f the pefymeriaetion i 9lefing incealuiipm over a
di chl ori d\ﬁ"de EBReP 2 REOSTUERE Jfirpferalaiys drecnolymarzgtion wdiihercompleted at airesaire, of| f‘§’l’f‘l |te 3,000
bri dged bP& lﬁﬂﬂ?f@!ycﬁt %‘Pﬂsﬁlfal"@ k %PP%W"M? &?fcﬁl%ﬁ"?&é’ aﬂ%@% i%é“e

conpoundsp

clic m “"E}‘?ﬁﬁ °'V‘{1%P vno
ﬂlnlear aI% %f@g’ g ) Ea'sﬁ%ﬁ aﬁwt@ &&!‘% 2 %?sﬁgﬁr?bﬁﬁ??ic{u I

t he gener %epr ﬂas

et hyl, , nls anlnteger o rom to ,

an int %&Jer é)rpo msﬁ;at%ﬂ mf S‘J %mbét% effpibying TRjuldY torfmer, Rudes nqu.@br%pﬁeng%r
Gener al | ym.)dufastohﬁqumrrﬁda%@fs $0Eh R miRbraSTBPIGRE BrobyidA8land PHutshER B readtioh Fotrd)
trimet hyl aidtveR! BdlymeRzdiibr indf Be @fcoPhdd AAAY praskce HICA hfdrderBBIOIMEIE S 6 poly-

obt ai ned. mdkation|sUdh Bienel Funtahs; ispFeRfany, Askane)isdttahd) décaked ofiend olkdng,and th likel hey
are prepar eth thyseCsidtioit whe@inied @blectfdr WibigHt oBiths @blyrhér Prododt tiaat wodidbeproduced dtyd |
such ass §iesn sexefmpbrating cahditiohs)is migher thant degited, ang oft the Uedhsitplee kaawyam the peiod anefort
such as t cintra pEMmdeculanweight, sichtas theluyelef hydroden and/arF golyrescizatiph empdritare gordroli maynbe

al kyl i s tsedin thelprogesof\iiig iavention. if oalesirad.rtheafolymeriaationtmay bk garriad, out in therpresence of

al t er nat i bsiragen fadaver thp eolyrhes ioleawiar aveighiti Case gheuld be tekemip Assuethel iemming sthenylidense
desirably contacted with a hydrated salt such as hydrated copper sulfate or
ferrous sulfate. Preferably, the alunpbgane is prepared in the presence of a
hydrated ferrous sulfate. The nethod conprises treating a 25 dilute
solution of aluminumtrinmethyl in, for exanple, toluene, with ferrous

sul fate represented by the general fornula [err]. The ratio of ferrous

'sul fate to aI um numtr| rret hyI |s desirably about 1 nole of ferrous sulfate

- o — o Y o B
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30 enployed can be in the range of 0.5:1 to 1000:1, and desirably 1:1 to
100: 1. Preferably, the mole ratio v bskfsdgei he range of 50:1 to 5:1 and
nost preferably 20:1 to 5:1. The solvents used in the preparation of the
catal yst systemare inert hydrocarbons, in particular a hydrocarbon that is
i nert w thunesetiotis ha reduedmaleesltymtabaym pmeentSifithia pelgharendie. are wel | known and
I ncl ude,  for Kowavenltes palyneksudre peferablytfaimed inpglensubstantial labseaceaqf atidedtHa ges, et sathe,
cy cl-ohexana@bseneet ¢ @gTddbdinameynts eflective to, suBfiantistly redinee thenpblyviee mblp¢idsr weight. More
Pol yner i zatprefamblys thg dalymerizatipns: Wil da conddctedt enriayine fese thee S wpam gind gnarepreleably [lass r |
and Terr§, Hspdmepainaf gdded Hyeasnbased en theyeles of the ethylppepanpmer chargrd to the pefymerization
critical aﬁEf‘emay vary from several hours or nore to several mnutes or

I ess dependl‘ﬂ WW“&EWBP@VWH‘P%@ arbé'ﬁ'&fyP‘bﬁs'l"@ rea?"e? @"“e'!th‘ea%ﬁ'ﬂﬂﬂ}esa"? 0
be otnﬁr {e@argm amro ken that
readlly obta ' IR0t ﬁ? °°B ’s °s?re° ?S

ar anet €| s e'ré t r % Q{ alyst,

p are m he re ln ml re, ereby
herein a‘rec ﬁ\ez on \)el9 th ca §ef

wi de range sgl AspB dd&po norp&"s Qy

at a pressyg ‘ihe ct.orﬁrd e&?eﬁ%d’i‘- Y s@lvM%.%SéhB& fl%ﬁe

the rangg dfsﬂlﬁhﬁﬁ)ﬂ es§aﬁ3\j Sl %th ARFmMBBSElar WéigHt 83pBigrndt withdbwndf Jeh&a’it ion
wi |1 be conpl meqRlymbrizatioR rnfé?%U loEna¥tdd ¥h 3 coftifudud Ahef By BnBiBndbadly lebdi e Rabtion -

45 Af t @ilueROfif Yoiployeti Lrhdbmeérs) batalpf tah@® betktalyst t6]@ AskcioN adi vaRdrling SuvempliidarSd
(e.g., by crvnsiagtan® potymérciinihe| tabtoSstCas 18 llEW08 redRibricd Jime vE ingRUIYIE fohg ahdugh for
reacti on néamingpolyrhdr ofhé desirar mastular vasightand sepacaiingatie polimaainm the peactioa mbduye.

| sopr opamol , etc., or cooling or flashing the nediumto term nate the
polqgﬁeri z atHYDROXYAROMAJI®) GONROUNDSoduct pol yner can be recovered by processes
wel |l known in the art. Any excess reactants may be flashed off fromthe

pol ymer. 50 The hygrexyasomatie comnepids nisef jn the preparalion pkitie allgprtashhaterials jof thisdnvention
mononer , s dfichdgiose;cgmpesndshaying teeEormya () xt ures of i qui d nononers (such as
m xt ur es®of |I8UI d propylene and 1 -butene), as the reaction nedi um

Al ternatlvé'W' ||?9€)I ynmeri zation may be acconplished in the presence of a

hydr ocar bon hl nert to tge poly- nerization such as butane, pentane,

I sopent ane, ﬁg')?éh?prefeé‘ oct ane, decane, toluene, xylene, and the like. In

t hose S|3tuat|ons wherein the nol ecul ar wei ght of the polyner product that
woul d be produced at a 55 given set of opergfing condltlons I's higher than -
desired, any of the te®y ques known in th : col -vé)l of
nol ecul ar wei ght, t he use of h nio yne

t enperature cont L : )us_ed | n. If SO
desi red, sst he pol yrrer N¢at #on ‘may 'be cdra €d @ [ f hydrogen
to | ower the polyner nol ecul ar wei ght> aken TO assure that

term nal ethenylidene 6 EP 0 440 505 Bl “insaturation is not reduced to

| ess than about 30 percent of 'the polynmer chains. However, the polyners

ar e ps ef er adhbrginfaois teat 2 R istiwlegandantiy a thalegen atxiiahsueh e¢ the dbeitieH chlaride redicat, of 8,

t he absefac dydrbeafhyt nadical containind drdmi Trio abayti Hx carboh fiows.ipraferably analieitradidal contaiping &etnc e
t he pol yner! taBbast19 cafoonatpras b is indopendenily pointepar jrom 02, gm G i9en egern foms! W2l | be
conduct ed enp¥lsrative of suehArgresps ate pligpyignehiphenyise naphilwlaneasd phellikss 5 than 1
wppm  of aded [ gas based on the ol N of the et hyl ene nononer
charged t o BGEEARMY 2ot (DRGXARQMATIC, COMPQUND he polyrrerlzatlon in

st T M ,;;g;% e By e o
reactor gctlve ate :ﬂiéi of hgq{ySr(jl Cik rﬁaﬂ% :gﬂ/ QIF: Jiltv e‘if gst is
B a (e ik

reactants tyRi.Ga

10 meansgprdflca Qsttc’b«?hléo éompﬁé} idf&rion! &E&nﬁ s ﬁ%b%dnc Bl of :abdite
the cata ystltlere%ﬂ Asdch @8 AnfbRriysP §5rédinY fohm QX Hbds' 6d.), bitf the Okéit ﬁédﬁefuﬁ%ic AR & rQe
catal yst argefdrinbd SsHIRss 16 corfblRed foﬁﬁddﬁﬂ si) f iBa6rbdoihg with >0, Ub €10 bIREE.EBYt0 Cro
causi ng polayomls, Taltd G kelonés) BHENDIS @nd MNel IR, 5adh ¥CBBK, compRxaaaiiih| difdthybBifler, diethyl
cocat al yst offial phnolpdnditfiedike]l i N a sol vent and then charged to the reactor. As
pol ynmer sss beThechyfioxynaeahatie dahgourainand poipmavdil ise genprallyccosteldericin tgath [oé frone 8.4 tto 10,
Upon conpl gtréf@ablyofrond heto 17¢ mofei ppeforabiyn fraa @t te &, mola ofethe anoulaticodompound peremelé ohthe
fl ashed or pblyme. Tihei delected adid Gatalybt qam beempioypd mwidedyowatying cengehtrefiops. [(Goveralipl vdenither
wei ght copdadicigrnatalysti comprisasven fnpioenic ¢atalyst dhetagid, catiilyet wilbbs, eharged it brexidenal Jeapjcabout
conducted in a continuous manner by sinultaneously feeding the reaction
diluent (if enployed), nononers, catalysf¥ and cocatal yst to a reactor and
w t hdrawi ng sol vent, unreacted nononer and polynmer fromthe reactor so as
to allow a residence tine of ingredients |ong enough for




form ng poel ymer of the desired nol ecul ar wei ght and separating the pol yner
fromthe reaction mxture. 20 HYDER)yfgQyhH1C COVPOUNDS The hydroxy
aromati ¢ conmpounds useful in the preparation of the al kylated materials of
this invention include those conpounds having the Fornmula (ll1la): 25 [err]
wher ei n  AD.00epreiesbip from DD1 [tee0.5,| mdsd prefermbig ifmm @.1its 03, wolePof chtalyst peri male pfchydrexyt | y
a hal ogenarpraatic canpasind bhagged tidh the lalkylationl esaction @bvieo Usedef greatdr thah 1 nodle of tDinorganic
hydr.ocar bydtalystigerceblo cb riydroxyi argmdtic crempound islnetugendrallycmnuired Whennthe aoidedailyatb| y
an @l kyl eampriees|a supnerted wtalvgt suchas an acisicigrperchange resin. iWherreactanisan be ¢ogtacted with
i ndeperfdefhe ioap oxehangetresiieemnlovismany eagveptiongl rgliddiapid ceptactingt E‘ﬁ"eﬁr%'Ph as Qyopassing
| I 1 ust r at i &eagipnts thrgyainthe gesin (84 iy @ 9?de?ﬁ’éh"°L19F|§ a@ﬁé“p'?WﬁPﬂ Pry/Qthepiseq n
the Iike. %@REPRWPWam iy ﬂEI’{‘R"A PRIGYRIDORINDSLS Hchydrppey
sel ected h rox aro e
contact ed] i ‘E g g 3" ?fgotﬂ m%*ﬁwf% iR PR 28] qel’%’!i’st
one aCI d' n%’ﬁ %ﬁl{ ‘Jﬁy %I p/'% wul?gemgtjal b%r}r m ffg Olf eLP;[oO h%ngXJ

Ha

aronmatic o

conventi 0 ico u%%nﬁe‘? éf rﬁtﬁy y @sﬁsch § §eﬁl /@Fre&r&le& norii‘d1 ﬁ

The 50 aclyidiat Blodit nbdile Witk %CRJEBBéh%E r@d&enﬂ% I{ré?tﬁne?)é SH’de ?e%btgnt ‘?%' ”9
aci di ¢ ;9" pYiRsiizai® anlR acebmpbidg b @enthdiky ﬁ@'&md&h‘l S af@dhidlor
(Rohm & Hafé bhdioally redbiifh dotounti keg., aahe%es N, KOH 2hd ihatneé) yalsﬁedaerymmaﬁoaft&fem
conpl EXESay(yQFec@WrﬁmzeﬁﬁﬁtﬂMsdh& situ) of the for egoing with [err] to
[err] et her fkylhtidh lpfocbs3ed 6irthd atibve el & kidirahd a@ desdribéd, Had tediipte, inDLSNPdtehtsand
t he .| i ke, 3,539¢83 arel 3,649,249, the dipdicwresiofwihich ard ihaneby ipdorpetatad by retirantdy| et her,

phenol 20 and litwikbd inderstoésbthat the sfiiytené) giphiacniefin aolpmeas dichis Dyeptianwhich ach qhac‘ggchb ithewt | |
be géner adlkyjatigoreacion exte ican be chatged alode drrtagether. itht(eg.1iD , adpidulecwitabbther fppipatkefiest o
7, nore pYesivask alings fheding fromn ol 30 2Aodarhon cAtomsh (butene; rpenters, otepms Ldedense dodecAne. of
t he pol ynisiradodagenesant dhetlike) ane hemapalymery st Cocla F1d @-0e (P ico(se donaelefifscendyconalimersn g
concent r affi &n'®, Crech@r & 1oyCs. [ongelefinge stid pdpitional Rplyrger havitg? inyraker averagq gndlasHiRc
catal yt, W?'%%Pé !easteaqua? snd g mqlecyar wefght 4%%'&!’“{"6 legn thancabait 4 0cpaefprably(ggp than

EP 0 440 Pt afrons) gief "d’zg"'sfs °ﬁ‘B’?’ prEPEra 'I"FBf
? olt Lg gl E‘*{{ b?g"ﬁ"g-,;% a%mplﬁg gwg;f @gq{ e&r{%a '('5°I“°F&!¥ s Iﬁlﬁ hﬁqalg;:‘py ono.
o gage ;@f ;m

o a ol like as nter I mers o or m fe 0 such oefms such
%&‘ Pl&% ropylen ;ﬂ glﬁi 3)“\ ties
Jré ﬁ&oﬁd %AJ{BBQ ftfdn, & ?

aci dic 'OEB @'Mﬂ h SéuBsta s%ﬁ &‘a ymér auﬁson
exchange Eo%&lnrbtr@m Qé/éaﬂﬂtlcﬁlPlSuth%Vﬁmsbm %RJ t éndl lébtﬂnﬁe%“e?ccbh&%polymers

t echni quegeiudsUifidde MSwhith alRARcY infdllr brGini & 3ot ca,suiy%.e RERHBR, 44181 698 ndie(#, i¥a G, " a
catal ysé b ChoRcoriUakion! 8iiofh, BBITR cBRfMer B IRBIRABIRCNA butdidher oM aSepythdr 3 Bthykel he
resin cat propyieng aiiM4-heRgdisnp; . The ddtition@ibuéh HofiPoi@RerOEhaRad Blthesdikylatitn resm wier
nol e of hysdaiyhdveariumber averageanaiseulaCveightsob &t 165t dbbdt D00, mbhegehealtyat ladist sisbufl 10500,

al kyl at i omomeasually sideastabgut\006d. The apper numbbr averagsl rhojectlamveighf 6f Gneh] plymprstsbould
[er{]; predneralhyphgt &Oeedf sont 21,000 prefermfily abuut c10p0G @ndilmope fpreferablyOatioot HA000] .
The al ky| Barliaylarly esaiut sugnadditional gefin polangrs havd nunbdr apeage maletular eiglits withinithe nde
hours, al eh$0yAnd HH98 rwite eppsexisaatelyr onej deptle bend net ghginh&n espptizlly aigeful PHditional such

al kyl at i opplmebd%ﬁ'thvlsee pireferradcre minurgs (9f sighpalvisobyene; Wit atgviene-propylene

- semi cont i FRREIRerFAhArEIn at F'*?aétf%or ¥h| % of t"ﬁemﬂ‘EY’EP' Cheing %’{aml @’"Pf@b?’f‘%ﬂyleﬂeeﬂ‘°“a‘ﬁﬂ'/ or
" renoved p?ﬁ“ﬁ?‘wﬂf@a‘ﬁ'ﬁ’ e al % roduct m tur e
u on 1IN ﬁi\g

nucl eofh é'& ' e il °‘”"
% U fPr tlo hlch
neutrali z Y Bl
roduct wf |onal @ ar wel 9 £ au¢ O n y
P fihr .1}1 éﬁﬁgﬁn @A q’oﬁsaﬁ S, QiB’
aqueous Na tration'to rem)ve any
preci pig a}g@Aw\(bgMﬁgﬂ Ig:at al yst soI | ds. Alkylation processes of the above
types are —k'rrUWrT—a'er—a'r'e—aescr i bed, for exanple, in U S. Patents
The aldehyde reactanis will generally compnse formaldehyde or paraformaldehyde, although it will be
understood that other aldehyde-group containing compounds, such as Cz to Cip hydrocarbyl aldehydes
(e.g., butyraldehyde, acetaldehyde, propionaldehyds, and the like) can also be employed. A preferred group
s5 of aldehyde materials are compounds of the formula: R12CHO, wherein R'2 is H or aliphatic hydrocarbon
radical having from 1 to 4 carbon atoms.




3,539,63§:and 3,649, 229, the disclosures of which are hereby incorporated

by reference. 20 It will be undegsé ass'sd the et hyl ene al pha-ol efin
polymers of this invention which are charged to the al kylation reaction
zone can be charged al one or together with (e.g., in adm xture w th) other

pol yal kenegamig coreouUNOsenes having from 1l to 20 carbon atons (butene,

pent ene, octene, decene, dodecene, tetradodecene and the |ike) and

honopol yner s Asfine ¢amppinde ugpful a$ syclepphiliomerctente for regctiomwith the [selbctaticathylené-alpharalefin t o
[er{l e.Q. PO'[Irevfr d gideljyde mpteriaisioghide mones and (preflerabtitlipolyamings. ob 8ita 6z prefseebly 12go 40
nunber a¥e ) tetal| caborpalonizang Htto &2, pepferdbly Bste 12 jged mosh preferably @ e pitsease atpms
wei ght di stitt smoleeulp dhesp @mines maxbestydiprarby! gmingsrosmay ke hyd rpcarkyl aminas ingluding: other (
(e.g, f romffg;%s  to i‘V‘ﬁ%"V PrUpp-clioxy Q?H%% a@!ﬁ’ﬂlg‘?“g?qdl"':gﬁgé’!‘id pEf ﬂ%féag;'gqy I sﬂf\‘;ﬁe
a maj or nol n. ch
ol efins jndl I’%‘?Qﬂw'ﬂgﬁ aé%ﬂ‘;phaﬂ? g%‘if?‘%‘{@“ %ﬂﬁ%ﬂy&wsﬂ 3‘8@?01;(% YSSent ene,

oct ene- 1 styrene, etc. Exenplary of the additionally charged honopol yners

i s pol ypropyl ene, pal gbut ¥1| ene,. and pol §y-n-buteneThe |ike as well as
i nterpol yners of tV\B'g'erré GfR§§ CHCBre e s YadFH2d r30 copo® ner s of :

et hyl ene and propyl eng,(prepared Wy conventi opgl, ,net hods o her than as

descri beg above for tThe preferred™et hyl enelal Pha-ol ef i & | ymers enpl oyed
in this invention, that is, -ethylene-propyl ene copol ymer whi ch are
substantially saturated W?::EI‘EI n | ess than about 10 w of the polyner
chains contain ethyleni E saturation); butylene and i sc‘b tyl ene; propyl ene

and |sobutyl ene; etc. Qther copolyners include those in which a mnor nolar

nt ob twhereio 0P &t \RT@nd ﬂDlalBrimepqndmtlg selectedt feoril the igmiup cBhsisiing ol hydrogeh; €iotoIas
[ non- cbaight gabrenthetl chiaie falkyl, radicaly: C1 ta G o plbdxy G2rto 6f alkydenb wadjdalen@: tarfslz hydroxy
but adi ene: apginogalkyleporagivels; and @t toyCe nalkylaming (521 9nG alkudené radidalsx andi whesein &’ can
The addit i @ddifionallycpmprise s maielyof herfomulashar ged to the al kyl ati on reaction will
usual | y have number average nol ecul ar wei ghts of at |east about 900, nore
general |13 at | east about 0, nore useal ly at | east about 10, 000. The
upper nunber average Mpi eiN—ef-stith pol yner s(¥Dpul d general |y not
exceed about 200, 000, pre erab?y abojut 1J00, 000, and nore preferably about
50,000. 40 Particularly ful sucR%&ddi-t€bnal ol efin pol yners have nunber
aver age I ecul ar weights within the range of 1500 and 10, 000 with

appr oxi mat ey Qe ;40 Ubinga AR0L aﬁ’o% dhd /e 650G Sl dr ¥ alSBRHumBR Ut fdnP2 R 6,
such pol y”‘;,feféréolﬂ%w afd ‘éf.cV% SHH%et SBJ reﬂ nd Tetuh &éof‘? msh‘{{-} , preferably 2 to
pol yi sobu arefabiy tsraew.mrtwb\ﬁéa%amee Y GFt and of rdatétith dn885Fo a’%dn

% of the cqR %aabn, qf?@,srsrsnmm Rl M, A8, P3lancPt dsseéahébtemﬁ TR Bt 48 bRt @ife S
descri bed abm &nds“o'i Formulad hleanﬂmrtypﬁ:‘élﬁraiﬁﬁstm Srfivahodr sB@hdHAL antifty gr&lécﬁeferably
pol ynmers  cafietk tiberitiaiy oaesboﬁdarymrgadupg IThid/Gar RCAERbVEY BF seldbtifidal Veasti oné b satA)od
for such de+ e 6i Ragroups to I Hygrogsalor PEBITRELh Bdimalh v 08at 163t ap Wyien IGREOH oiviien fthe Vi
addi t i onal Inyoigty possekses BTHecomtidrgramingi grblp. dthe tmostoprbiiedstl amihe rofrittel adye ereuldd/ ardV/
Yauu. J. réfireskitediol EonduldV ahll cdblain, at lekétder prinferyzamidexgréups arainat least wnel and preferably

. Chr omat ogr a@plegst thredodeponliry epinegrdupgBons, New Yor k, 1979. 50 THE ALDEHYDE

- MATERI AL The Edateles) 9k spitable t anrines ceqrropndg eipriyday l'?-d@mwmmag@ T $dipminepedronse 1drd'a-

- par af or mal deipppeiane; 3 Bipainghexene: pRiyethyises nipes %‘F'béii diethgleneifiafaine; éﬂeﬁk\,‘\q tetrgyp

cont ai ni ng ‘%‘@ﬂ‘b’dﬂ‘ﬁﬁ"‘a’g'ﬂ% [polxRronylops lf""l‘?F ugh £9 1.2-propyane diamipe: dé‘ﬂ‘c?éﬂ'i ge)r%"'

b | deh QPylenn) iy Githel E? e 'dt mnbap “’H‘&'ﬁ o g
Dutyral deh)] ﬂigx«;?é i % o

?Idgcy- |a ne
f or mul a: \'/WE'Y ﬁﬁm”
from1lto ‘f 9;% 8“ {ngml ) co%ﬁ:rpdjgmcsl de:

@}L inlino- %l
ohexane
CommRanes (g QC%;.,&M& SR q?,i Jn&fif i,saﬁmw @5&%@1&9
et hyl enegalg I'n yner ang ‘erial s inel Ude mono- an
prefera%ly) pé‘yanlnes of 2 to 60, preferably 2to40 5 (e.g. 3 to 20),
total carbon atons and 1 to 12, preferably 3 to 12, and nost preferably 3
to 9 nitrogen atons in the nDIecuIe. These am nes may be -hydrocarbyl am nes
or may be hydrocarbyl am nes including other groups, e.g. hydroxy groups,
al koxy ggsoups, am de groups, nitriles, imdazoline groups, and the |ike.
Hydroxy amnes with 1 to 6 hydroxy groups, preferably 1 to 3 hydroxy groups
are particularly useful. Preferred am nes are aliphatic saturated am nes,
i ncluding those of the general fornulas: 10 [err] (V)




20 whereirn R, R, R'" and R'" are independently selected fromthe group
consisting of hydrogen; [err] to EPrgdaops®10ht or branched chain al kyl
radicals; [err] to [err] alkoxy [err] to [err] alkylene radicals; [err] to.
[err] hydroxy am no al kyl ene radicals; and [err] to [err] alkylam no [err]
to [err] al kyl ene radicals; andrwherel n R'" G additionally conprise a

noi ety of the fornmula: 25 [err]| 30 eWgreicH I 5 as defined above, and
wherein r ame=r can be t sangl or/a differegt hunbgs~of from—=yto 6, _
pr efer abl yl“-rﬁm#(%g:)ad—r—c—om be the sa - ECHb) -MBe-aF-eRnunber s
of frofi0 to~T0, preferablrym to A and nost/ preferably 3 to *"mgth the
proviso that the sumof t and t |5Cl'hz)t"g¢lézater than 15. To ptfsure a facile
reaction, it is preferred that R"R, R', R'" ='m3 r, t and t" be selected
in a manner sufficient to provide the 35 conpounds of For mulas 1V and V

Wi th t rp' \ﬁl?elréry aatndhzegrgtthe% egrrdifnge'hyang ese%&o‘ntg v of %qq ‘%, nngngf eErQ‘iHey at
| east tWOsaWe fitérett and g rH h@ {“’% indiide 2-

sel ect i ngpdtag c@ﬁr%fdai&ﬂr?e 2-SA ety pigdrazind r roups to ydrogen or by
letting t I ohmmmbrdil n%xtMep& aftine| c@nﬁﬁ&und%r?ﬁay Htaﬁoudlysbel‘lﬁséﬂ' FWQnJIJ“@ne\ﬂroc%' f&t y
POSSESSeSprBpahfy ARAHE Yamies THolebs AhkP reackio® of TRS hikykin6 fafhBIlg8 dsudirad) Gthﬁgnet didhIoARP

formul as prbgyiene BERGRBIVRE albhort) Wildh Rsiis Fdlcorpiak lxtreddt aikﬂaﬁtamtnwwwréunﬁry of

am ne gr onifdyeds Chrét joineR Sty Quli@lened Ngloups, e ficthiad| uch O comourldeaas  dikthyieme SRMMBJAry
am ne gr otiptylenktéBaniihes Iotadthysant t ppbtaraing rihd) Gsomet pipsiakines. Nolv Uebet: poly(ethyleneamines)

1, 2- di am coogbires everaying -atloud 151 to G nitepena@omsl pet -neblegule e ragdiisbiley bammercially under trade

1, 6- di am reoise swhes "Rybiapioe HYl "Bolyaminei40@'s "Bowdlolyarsingl E-4001yete@ne tri am ne;

trilgthyt ene Useul aeinphalso inciude a@!(lhgﬂ“@ln@ Rolyamines sueh asgiisisy pfiteafpmeuiee(Vili nes such
as 1, 2-pr opyl ene diamne; di-(1,2-propylene)triamne; di-(1, 3-propyl ene)
triamne; N, N-di methyl-1, 3 d| am_nopropane; N, N-di -(2-am noethyl) ethyl ene
dianine; N,N- 45 di tHyoT@MKleper—f=0=p ' :

3-dodecyl oxypropyl am ne; N-dodecyl -1, 3-propane di am®e; tris

hydr ox t hyl am nonet hane (THAM ; dii sopropanol am ne; diethanol am ne;
triethanol am ne tri I .o es o nor phol i nes such
as N-(3- ah'%'eh%'b'rhgpw m?fr ﬂpbﬁl(’%l 3|t%e&m§ﬁcftemb>¥t Srme‘)g' f??etﬁeeoofm'ﬁg)ﬁer useful am ne
conpounds include: alicyclic diam nes such as 1, 4di (am nonethyl)

cycl ohexane, and hetgg ocycl i | trogen co ounds such as i m dazolines, and
N- ani ngaa(tl kyl pipera nesa ord f’f’@' ‘@W}WWW-&) 55 9 EP 0 440
505 Bl [err] 10 wherein [err] and [err] are the s’ or dfferent and are
each integers of from1l to 4, and [err] and [err] are the sane or

di f f er ent wibhgin"aHa$ a 0868 of abHUE D RI4D with the lpAXMsidn thet ts sulsh all theTh T Vali@s B XaMTabss3 f
such ams naul 70Cdnd PferablyIRmt DR G)id aboi JBadrdl R*iea phiyvaidntasiurawe hitydcarbgr pdicahsi ne;
et c. Conmmuy ®iten cartiox kidme whadéin thixintrebet oNgpbstituciits oratjie Bt grau ia eppresanted bigehelialaalof For
exanpl e, talewhishdcemsnbbioof frpm S1b@8. i Thgaliglidey brevpe imeitherdormula(¥il)\ce gX) ey beetiaight on  of
an al kyl ebrenciédchiingicontaining hbogt2 tot7hand @referablychéud R tddecarion @8ms.pr opy| ene

di clori de) The pelvoxyaliwleneapolyamminehofrferowlas &VIl) ier fX)cabayel ereferably polyaxyaitylond digmingse
am nes %erdemtvomtkr'gneotﬂarnmsf R reven pYergap | rPRIaguigr, weighksy rangieg fpmp (799 to sy
such corrpB‘GﬁGE'V é’gm(ﬂo%tt%ﬁqo%n'@etpf"]f%’ﬁ? Relyoxygikyleps, '@H‘@P%t"F'a‘?ﬁ %P°'¥°é¥ﬂ“§{@t‘?t de

- pent ani nep%\‘f? prapy) %:'%sﬁe‘? @E |pﬂé‘§‘yp’ﬂt¥tﬁf“?:t5'§'f"“g€§;/&%?"ﬁ %W@'&?Hahé@' h‘ﬁ;"&

aver agi ng Q&to 0 lﬁne%ﬁgw in ?regeﬂt avai btarne for
comrer cj am:)g'p ;@gr;% a'é)’sp% '?ﬂtﬁge ppme = r?go A580: P pow
Pol yanithe & v, g 9 EJ |59 rtrttsi ufggesp tcroga%vra' éwtps;te
pol yam neg gy aer rade

val ue of @jg,{w&ndf fo u,@ pretera the orrrul err]
where n has 'a value of about 1 to 40 vmth the pI’OVISIon t hat the sum of all
the n ygalues is fromabout 3 to 35 about 70 and preferably fromabout 6 to
about 35, and R4 is a polyval ent t WAt hydr ocarbon radical of up to ten
-carbon atons wherein the nunber c] sq stiﬁfuents on the [err] group is
represented by the value of g5 c e m @ = ¢Cc = ¥ (%)

~(‘&S’

55
wherein X is sulfur or oxygen, Y is -OR®, -SR?, or -NR®(R®), and R®, R®, R7, R® and R® are the same or
different and are hydrogen or substituted or unsubstituted hydrocarbyl. Any polyamine, whether aliphatic,
cycloaliphatic, aromatic, heterocyclic, etc., can be employed provided it is capable of adding across the
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"a", which is a nunber of from3 to 6. The al kyl ene groups in either
Formula (VI11) or (1X) nay be straigh44g sgy@fiched chai ns contai ni ng about
2 to 7, and preferably about 2 to 4 carbon atons. The pol yoxyal kyl ene

pol yam nes of fornulas (VII1) or (1X) above, preferably polyoxyal kyl ene

di ami nes 4@eryligndbulpe Ibpud ywrad ayiblitying withi famexample tieayarivayl egrawp eFGIQ))) ofthee aaryigte-type
wei ght's r asghpeynd ploFonR@@ X or ¥T0 the hictarboryl groaw I(-F(S)-) ofrihd Olloactyla@AF®. cofipeund of
preferred [ %ja '?r:ﬁFe;ne pol yam nes include the pol yoxyet hyl ene and

0ol yoxypr opyl & o5 i In FeemulsoX gre hydipesipy} pse araupsesnisermprive shovhcryeloabaying e
ol Seul af d ml rra' h s pacouiE e Rocubsiveg wibpgipe Bk e iy o fos
are comrer éPVa‘Fq UP‘%?“%{‘HH’“H'H nqgs %Hf'%{tsr?@&"‘e repacatign) as the ] f“H‘é Such
Jefferson hy 4 f Pré“‘ylt\.'f'é ‘P’h??l%‘éy BQ’Z Rs
D400, D oug can séralg rall

anines are %oe b nE 15'?°8 H'S 'ﬁf o

Pul | cat | On grt.!r% e ejy o] ec |'| ec &al x ec

al pha, bet %M%ﬁé“id‘ n tgrru re|

sul fur or OXWgkdd.on orJ thro&h Fé %}P f ka@ﬂﬁle Iaﬁéryl]grouﬁ% Jeﬁ'JrJlll' c&ﬁa‘ﬁ\ ftoh?ab%ﬁ% or

different 2pdarBdnCatomisd EdHQﬁé?erélﬂy DB o 124hiBbh Abme MBS of SHER Slicd) GloBsseHrPisyt, mANY
pol yam ng, owpBhenpl o-%{hylfb Atah§ m-RakPo I WHaR anb Gor nfbkd® BRRS ﬂwouBl?TRera%?XﬁHI Cthe @k -
can be enplegisirer? igonerdls dorislstsi o pRePIRdH (€, &F G GikyIFbibsRiite8 Bhieniohdhd 1 alkyl Edngdneh O
505 Bl acr ybherallg cenlting oM MCto 32 Sarlboi atbnis)and Prefdribly oV 1 ©>6c03ibbeatbis ERAWPRG B3F/$uch
group (- C( Qalkgif groupe aPeC barizyll S-ethylinshizyl, Caiip OLisutbuigiberzgll Whéra.oné, orOmhorad of IRS tdn@ R® are
t hi ocar bonyyclaikyiLtpe (ycloai) gloumdill géreratin¢ontainfipingsite 12 gaten adms aod prefefably-romBltas X.
n [ erao] carben §tans: Jllustrative of snoh eyciialkyi grobgscarecyaioprgdyl, cydinbsiel, grebbeps!, a@looctyl, and
conpri se alcksddodegylc Wherl ksl or Bore f YF  threvgk 3° ydre heteraéyklic ther helteedcralio @ioub igenerally
whi ch can lgensistsivt @ cereposndl havingat dnassopesringtef € b 12members dt wtighjoplof morp ﬂ@rqafbpoafafn?/
conmponent dF repldeedr i, @B onNitieaen- cEameles ok st heteropxslic grours: el fyryy mﬁwbavrat/ on
of t he ani dpeugy}. gieany jetrahvdriuryl; Ry(Reiny! app bhiprezinvhe| ude hydr ox
d, % prJhe alphy, beiapthylepically ppsgturatad éﬁb%létecmeﬂ%'P‘és playesd %/‘1'9"1 PPr"B dle°"R§'"%1r e
al kyI " sucfer %yl groups can be straight or branched chain, and wil|
general ly contain from1 to 20, nore usually from1 to 10, and preferably
from1l to 4, carbon atons. Illu tgalp\/e of such al kyl groups 10 are nethyl,
ethyl, ppopyl, butyl, pentyl, h yI he yI octyl; nonyl, decyl, dodecyl,
tridecyl, hexadecyl, octade t en or nore of [err]
through [err] are aryl, the%?ryl é{] vé 17 od'e\wnera‘% contain from6 to 10
carbon atons (e.g., phenyl, napht hyI ). When one or nore of [err] through
[err] are alnl@inyes, RE,IFR, aHdkedr b tHGraMB ofVidikibrer QRE B3| Hydrogen r Bidtitite® & aridGuétitutéd t O
20 carbog aWdrogbyRaEtdehnedl oD Exanipled BF such Qipha, tetrethgRnicdllp BBsatutatel LtaibbxylateVddmof
such al kar ybungs oLIPBma4 Xl 4r@ biHlic abid, Méhaciylicydciih ®e YethylD ety Nistptopylyh-buty,eild isobutyl
m hexyl t ol \kters\ih @crylicnandometheptylic adidsRE-butbrozuarid, Bhexenac acidil 2dacenolcheeida 8ytlethyl-2-
conponent (eptenoizl dcid, Ewetbyl-2tbstemic goidesrphenyii2-prapendjc dcid, §-eyciohexpltddplensiciacid, Rimsthed
pheqo) and yk2rbuteriok akid chprpryh2propeyein ecidh| 2Hisopmpytidieresoid acidn2.3-dimethyP2-ludanbio acid, 3-
at ons, atad cytiehbxvi-griviethylf2rpenferbicacid, 62-prapenoie atido rmethyERprapenesteo methyic B-methyl Rpro-
groups ar e Pegateymethyl 2uiqnaalee piby) R-hexgnented ispareny|i2-gecenontes phenw)\gapntenpae. dartianpbui! of
[err] and ["’t!!?r nogleeoqtadetyh ZPie “°at? 1fladecyl 2-d9sanRste: cyFloRpY G- q"mgf@ﬂémtpfroytec’aﬂtva. n
from3 to BPh P%UHP%‘P‘?S‘?TQ"‘“B preferably from3 to 6 20 car ﬂg oS
111 ust rat i ve %HMWWV@QF%Y/ o s@t“[?ﬁ?ﬁs“@&@"’@h‘?%l‘ G95Aounds SpIg t'We'," ave the
cycl ohex¥l , E‘S'/'Eq , and cycl ododecyl. When one or nore of [err] through
[err] are heterocycllc t he heterocyclic group generally consists of a
conmpound having at |east one ri g ojg?6 KO 12 menbers in which on or nore
ring carbon atons is replaced by ox gen jor ni trogen. Exanples of such
heterocyglic groups are furgb. pywagyl, cpwr ggyl Qk&$ i dyl, dioxanyl,
‘tetrahydrofuryl, pyrazinyl and 1,4-oxazinyl. ﬁe alpha bet a
et hyl eni cal l'y unsaturated carboxylate conpounds enpl oyed herein have the
fol  owi ng fwhee! /%, RE. 67| dndWiFeireitia dambfot diffédifl ahe bio] hydrogont di Quissttild oF udubstiteant
and are hydiy@esmbyDlas Sdétritli ibdtee dEx@mplesn 9t 36dhi hipiiac befdBthipigiicalne ahddyuratatis caliadxylae d
above. Bsanmdeswrsadf Fernbla Xl god) mpthiimbraapit Hiyltennate, Bkhylynercata Rihoahatb, Soprényimsicapte
com 2-decenoate, phenylmercapto 2-pentenoate, tertiary butylmercapto 2-propenoate, octadecylmercapto 2-
propencate, dodecylmercapto 2-decenoate, cyclopropylmercapto 2,3-dimethyl-2-butenoate, methylmercapto
3-phenyl-2-propenoate, methylmercapto 2-propenoate, methylmercapto 2-methyl-2-propenoate, and the like.
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pounds of .Formula X are acrylic acid, nmethacrylic acid, the methyl, ethyl,
i sopropyl, n-butyl, and isobutyl gptﬂ@sgg gicrylic and nmethacrylic acids,
2-but enoi ¢ acid, 2-hexenoic acid, 2-decenoic acid, 3-nmethyl-2- heptenoic
acid, 3-nethyl-2-butenoic acid, 3-phenyl-2-propenoic acid,

3- CyCI oheThel algha et ethylanicallyi mhsat@ateretdrboxgaimcﬁ-dombmdd a@mjiayed| herein have the following

2- propyl -empraopenoi ¢ acid, 2-isopropyl -2-hexenoi c acid,

2, 3-di met hyl - 2-butenoi ¢ acid, 3- 40 cycl ohexyl - 2- net hyl - 2- pent enoi caci d,
2- pyopenoi c acid, nethyl 2-propenoate, nethyl 2-nethyl 2-pro- penoate,

met hyl 52-but enoate, ethyl Zgﬁexgioabe | sopropyl 2-decenoate, phenyl
2-pentenoate, tertiary butyg propg¢noate, octadecyl 2-propenoate, dodecyl
2-decenoate, cycl opropyR32 dlcebhgl-Znhﬁtgﬂpate(xnllhyl

3- phenyl - 2- propenoat e, and the I|ke The alpha beta ethylenically

P ar bGP R e Y05 b Lol AR 55 & Bl

f ol I owi ngy g)cgw, I) SLS.EIQs b aE %; m os fu ent
and are hyg sgutiyamﬁ.u é)aecw; .%91’9 rnfasa:x Yihy a%u@ﬁam.daesf
above. Exg el %lhglaéd bn é E@Ey'@ e
55 t hi 0€SigSrspylihek a,a,malaz meagnez. .mafaa Sy1d: am.é‘é jicapt o

2- hexenpabifienaitid, k. RRISHIE bhaidhdhnids, ABSHRBA! LeechibRi] ﬁ%&@pb@e&ma& eRalak,
tertiary buyiyd-poperaiitis R-oRBRENSHosonarias, ARMCHdoHEYyC 2Rb&nanidd) RBFIPAPA 2,3-
dodecy! nedgimaipjia-bdtenkRfid) Mehéthyl C3yhbyPL-pidhenamibs, aPpropenamids) | Bmbthy-R-prdpéidinB OBt €,
met hyl mer etaype-properainieia whd te feOpenoat e, met hyl nercapt o 2- propenoat e,

met hyl mer cafh® afpharetietay bthfeninatyp emsatatated thipchrbbiydatd icdrepounds doipldyed! A6reid OavdBtheThe
al pha, 2befoliowirgligringlari cal | y unsat ur at ed carboxyam de conpounds enpl oyed
herein have the followng formula: [err] io wherein [err] and [err] are
the sane or different and are hydrogen or substituted or unsubstituted
hydrocar byl as defined above. gRangfesgof al pha, beta-ethylenically

unsaturated carboxyan des of Fprnu|a Il are 2-butenanm de, 2-hexenam de,
2-deceffanmi de, 3-net hyl - 2- hRPt egasi der 8- aedRY| - 2 m nam de, 3-
phenyl - 2- propenam de, 3-cycl ohexyl - 2 but enam de, rret hyl - 2- but enam de,

2 propyl - &{Z ”hﬂ%hd aﬂ argstﬁem %P or. e?feraam Ey gen or. substity lg o Ubsw 9.

ted or
= d' ”E‘t b %&’p a f&’%f ”ih Sarbo
' S lF %JL}] -b e fx Ik% 9 fb% = -hepten-
N- pheny jo n‘h fet écﬁ.‘lr ﬁ-p él‘ﬁ/ly %%&9%&6”& % acid, 2-
2- pr opena ﬁ- - ro I' &ﬁﬂﬁm I¥-i6opFob iRl i€ 1 |d 2,3-dimethyl-2-
di met hyl - di'tnadfﬂ, g Rtibic %c.ar 2pr3penthloféCacid? nmwnpsa.aaenm
2- et hyl - &eiﬁil@tﬂétﬁ}ﬂ peamoaé hwfmye 2DUBRRGET ot BRékohthatd, lidopropyl fzeueeénmhate
bet a ety by @3gehignthiteie] tdHianf Bullyl 2kprapermthicites yhtadetyl @pigpentiichte, @bJety \2eidcdntiiotioN
have t he &f@lopropyl 2didifgthlyica-bitenthioath,aiathyl 3rpt@hye-2propenitidate, andiie lker r] are the sane
or di ff er entThaaphagbeta étyyiknicg)ly unsaturasadiatithioic aricoahd @cid Bsis wbsaubdsteapiopeddeenichasy |
as def i nethe &lioning formalanpl es of al pha, beta-ethyl enically unsaturated
thiQcarboxylate com 30 pounds of Fornula XV are 2-butenthioic acid,
. 2-hexem@ hi oi c acid, 2-decenthioic acid, 3-nethyl-2-hepten- thioic acid,
- 3-met hyl - 2- but ent hi oi ¢ aci d, Sgphepyl -S propent hi oi ¢ aci d,
. 3-cycl ohexyl - 2- but ent hi oi ¢ aC| g 24 netjhyl - 2- but ent hi oi ¢ aci d,
2- propyl - 2- propent hi oi ¢ acR8= =S @ RO [Ty |= aﬂﬂexer(w oi c acid,
2,3-dinethy| 2- butenth|0|c aC|d 3-cycl ohexyl - 2- nethyl 2- pententh|0|c

gc' d, £pr Re‘?ef 'F@' a[:geﬁwp)é%éézorp&i?epe% A é?ﬁhgﬁ BJ;JXJb rm{\Lubstltut
pr opent gfaél a, fhiioic' a |
2- decent h Qélcp I%xenhlé}did Q&&' it |cp
oct adecyl| E Ta%nﬁ\ san Oa%ahyu- 9 10.8 ad&C@ P19t dBendRGid 266,08%) clohexy|-2-buten-
2, 3- di gpt GifhoicZaciaUs- ﬁ.@fh JoQiHefRdithiBE Y, | 2-phs u shimiBic QB8 NLiEIoRB}I2-heRRthiolReacki] ke
The al phap shmyﬁ-mwn@miofé% ya-&&BISI?&Wzaﬁ -Spenidhdithisic A6iH, D-prébndRRibie a6& Infny!
conpounds 2 grpéranteieh ety 20haug1 ipRopbrialitica, Hebtiyd RBHedithiddle, | @yl 2-ekendiia®] N
[err] aRebrope! 2-Hecakdhibdle; pRéhyE2-pentorltiithiogts, abrtiarp Batylaa-rogeyidihioge NocdecsiUdBsrbpehut ed
or unsubstithiokte £ dodagytl 2a@ecendiiioate,Scyciegropyk 2 3-dirdthel-2-tioteadithioats, rodthyd [3iphenyl-2-propen-
bet a- etshy Hithivaadnb yhelikes at ur at ed dit hi oi ¢ aci ds and acid

The alpha, beta ethylenically unsaturated thiocarboxyamide compounds employed herein have the

following formula:
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esters of .Fornula XV are 2-butendithioic acid, 2-hexendithioic acid,
2-decendi t hioi ¢ acid, 3-nmethyl-2- hﬂpbﬁﬂﬂ5&$BP'C aci d,

3- et hyl - 2- but endi t hi oi ¢ acid, 3-phenyl-2- propendlth|0|c aci d,

3-cycl ohexyl - 2- but en- 50 d|th|0|c acid, 2-nethyl-2- butendlth|0|c aci d,
2- propyl - 2-propendi thioic acid, 2- |sopropyl 2- hexendi t hi oi ¢ aci d,

2, 3-di met hyl - 2- but endi t hi oi c ﬁsl 73 yclohexyl 2- et hyl - 2- pent endi t hi oi c
aC|d 2- propendi thioi c acid, 2 propendlth|oate met hyl 2-net hyl

2- propendi t hi oate, nethyl 2_ néth oat §r8 ndi t hi oat e,
|soérgpyF 2- decendlthloate eny 2 pentgnd?? Yoat£§6¥grtlary but yl

2- propendlthloat oggggecg - propen- dithioate, dodecyl 2- decendlthloate

cycl opr opy!¥ %_’ac'ﬁ 12 l%ta amecfaﬂ'éefe'ﬁée P h‘!:d"f?ﬁ‘ef’f ubsgit bskiiited

di t hi oat e, %T %m %’ﬁ‘%ﬁy ?PEﬂI' am':j:s of
t hi ocar box 0 N 1o 'T
EP O 440 Sﬁ%\i{w? rap) -- r %BE?: 5 tip? --h ?%mlﬁ Uttg d]- :b thi ml l{tesand
are hydrog el Higgn E\lae Ba ﬁ
Exanpl es ofiglohlia. I Ql ,gug) -0 decy,
Formul a XV IZ-@(;p%ntRIO 1dﬂ9&90 e2~d o I'Cr‘l | & doptEpy! & Glé\m. fhide, N-
3- met hyl 52-migiy Qfﬂh yQQ-HPo Sthioamidd; 02 SRbdhtcariabl @ LORbPeRtR loamlde, 2-sthyl-2-propen-
3- phenyl - 2édampthdinedxs. de, 3- cycl ohexyl - 2- but ent hi oam de,
2- met hyl - 2- bupreerred ddmpairtisios reacti Withythe golyamMPER tabdofiaNdethith this invention are lower alkyl
2- 1 sopr opylestérshsd eerghchandaswelealky , sdbstiute® tabrylic- atido Uihrativie | op 3ibhCieferrdd compounds are
cycl ohexyl cgmpaihdeydf tha fgp@ais:ent hi oam de, N-net hyl 2-but ent hi oam de,

dj etd@yl 2-hexent hi oam de, N- isopropyl 2-decenthioam de, N-phenyl
2- pentent hi oam de, N-tertiary butyl 2-propenthioam de, N octadecyl
2- propent hi oami de, N-N-di dodecyl g7degent hi oani de, N- cycl opr opyl
2, 3-di et hyl - 2- but ent hi oam de, N- |15 [jmet hyl 3-phenyl -2-propent hi oam de,
2- propent hi oam de, 2-met hyl CByprogeRt cor®m de, 2-(avn)- 2- propen- t hi oam de
and the i ke. Pr ef erred corrpounds for reaction with the poI yam nes in

Z?’ES{?"J‘QSWP{B '”Ve”té leq‘;’ai:e‘?{saw"'ﬁ?t” %ﬁg lao'gc 5@“
odi
the

AR, §;§&9 %& 7?""°§° ?ﬂ*ﬁhﬁw"' o

h
[err] al d ﬁ‘nb aE a PFoirﬁm Qo)ggé?.ume
for exarrp Q'esu non% M swith' SO lyaminSQQﬁtﬂpé’ amﬁ@ﬁn‘k (y (O)N<) and such
tert-butyl ,maadiyis are ¥l ternfddCramldb-aknlA6s. @éﬁinﬁryrﬁﬁtn SiicIER Ripka, BB WRsAPASRIOMRAS

are 30  acrpshridCot ForhuREX BiRgrideds! £ cadfposidSwhakenx A sul the | restfingCelidtibn BreBYEt AittEihe
met hyl of Qlolyathind1Ednfame Hitamide linkk§earC($)Ne) £ thesd msleris Rfvhereaérod! MBiIGdMdointiths.”
conpound CFsPEdnEmRndd, the flewinyhiseission isnfirb@ed o \Meqireparation’ and Gse@X yrfifidtamihddLalthough
resul ting riediCbd undergtoaicthet suchidistussidnds gisd appiicabletodiarthiednido-amtines.east one am do

| i nkage (- C( Oh<typeastcamidociminetioraed adries avitte rdaetior iconditiensnBat exammilel @-reome lresr. dmido-
Si nLI,arI y, anineris folmeedydierecubstantilly hquimdiee amountssad theruasatitiatedosarboxutatenahd goly#rainaark a
X conpr i 9eJgeagtodothe prasenceicaxesspes)df the sthylenidally unsetirated reaciant phgrutasX tepdsrio pieldd@nct
“with the 3mmi HhiRE T draraiiciess-inkadotaen Hat ehtaied Jerere. seg?mwy eqHipolph aaqunts of
“materials d4Pastapts A sRIqypdyYhore fqy wm"aeora?ﬁqﬁé%asms F-‘dimsﬁ b Anidoramine yiging excess
fol I owi ng cﬁ'"é‘@d%%‘?% %"eﬁf"f%l?;"éroe"i’?fsf”n'g E’F

am do- am nd¥ch & ¢ or | pxa 5 od‘bds Pﬂ&"?‘g uch ’B‘f’%@t‘f%’%’l%gi? linking &

i cabfPe & S5ih '°
PPh e e *‘f?ﬁ s el ?3‘4%%,% T R e ?ﬁ%d

wher e subst A '; LS é’a% °"°,a J}ﬁmm\eﬁnw {epﬁesyarofah&
o be {hQM

bout at least 10%,

pol yam ne gféy, ﬁﬁeeﬁ&.ﬁu@ 1t fek ?e‘ﬁ&st%y,e nido-
unsat ur afe€ Giifedfe L3Nk ighett 188 Bolyainihe XileS inChrédtbr #dIntRoer 01 Mno or'n ﬁe
nor e Cr 0SS-idideliieying Gadtor tHdastatisliodl RroB&litydh /oSs-IkRPSIMB [fbritkdnyple2 8 k&rmyﬁﬁep@ﬁ%
of react antsacwsqempﬁa.yg tan¥eer € for econonic or other reasons a
cross-1linked am do-am ne using excess amne is desired, generally a nol ar

excess of the ethylenically unsaturated reagf ant of about at |east 10%
such as 0-300% or greater, for exarrple 24-200% i s enpl oyed. For nore
efficient cross-1inking an 45 exems CF%'“) eyl ated material should
preferably be used since a cleaner reactl ensues. For exanple, a nolar
excess of 10-100% or greater such as 10-50% but preferably an excess of
30-50% of the carboxylated material. Larger excess can be enployed if
desired. 13



In symmary, w thout considering other factors, equinolar amounts of
reactants tend to produce a nore gp 044 508/B1d0- am ne whereas excess of the
Formula XIl reactant tends to yield a nore cross-1linked am do- 50 ani ne.
It should be noted that the higher the polyamne (i.e., in greater the
nurber ohasairralebilg hpdipgsnsthan éiylenetigniod.¢) t he greater the statistical

pr obabi | i t yThesP agtidespminie; aﬁmcﬁg:sfpmé aref eharagtsrizagh by both ainido rapdh brkind groepse int theii ne,
such as ti@pledempsdirasnts thayimay Bp rrerepentad]by ugiis of thefallgyvingAdpakzed Famull 8&/ror e | abi | e
hydLogens than et hyl ene di am ne. These am do- arri ne adducts so formed are
characteri zed by both ani and am P@ groups. £. their sinplest enbodi nents
they nay be represented units oR*Yhe foll owR % |deal I zed Formul a
(XVI'11): 5 [err] wherei nl t he R10s, | whi ch may bp thef same or different, are
hydrogen or a substit ut 4 gréth, = NetasCBa hydeBcar®@onm group, for exarrpl e,
al kyl ,,,al kenyl, alkynyl, aryl, etc., oM Ais a noiety of the polyanine
mhlch for exanple may be aryl, cycloalkyl, alkyl, etc., and [err] is an

i nteger ghifdin #8 Riosl it may S@ih%rsamg-gr dlfferen-[m?e AYURO46n B 4Bl tﬁts'tg ﬁ%ﬁi}”haas a

I epr esenhydrcdarbon §éb, BNaxEApIa ki CalBRN Yyl s WRY Bl A GE%% % S hay

al so be fopexample tay®BIahN ydiEikd QiR sanflistah HRgerSuélEa 1110%r R Lymer has 1abi | e

hydr ogens whé aove sinpifiied foliia réR&Bits Whiriobr éidldd’bﬂfnetphﬁm&nﬁ&kWr%&g-hﬂmd SdipmeRty

addi ng acepaiso bé @iy emisying cortaidybnditinglisihdd e pelrhdt has RBilel1YUMHERE hidh GaHD -

Pr ef er abfusther Insavicwith rejther khe uasatutitedamdiste By addihg @yress thé1dduble Dond ot & tam@RlyiRy With'z0t

cross-| i cadedyittogavyy substan- 20 tial degree, and nore preferably are

s ubst ant i alPreferabiy, beweverthe treiderivhipes erriployguiGih yhisinveation @@cbtctossdinked & any salistah-east
26 niigl degzael and morgpioferehivarp sebstentialyl lipedfrr om 2 to 4 primary ami nes) group

per ol ec ulPesferablyg the [palygseine rapptantcontails atieasi one atimana awide (and mowrrrefesébhyFmitoa X

are cont APHBAY ARInGS) aroue RRrimalgculp.ragehthe Rolyamipe anddheunsaturped ggsetgnt of Eonmyla X @reg,

and nost°® P‘é‘? ¥ znunto?hf’SmﬂomS‘o BeyaiPRlarablyt fomy? 10,6, 3k pst-arferably fiom Geo 5.

pol yami n % éhetﬁ“'yf '@e [?ﬁg%i‘f PRr olo pf fhe Yosely °d6?a°tﬁ6|°fﬁﬂ"a“'§(x 25
The r &4 C?I J o o %'re emgp " ufe§.§ f rr)ﬁfﬁ@teém ca'EP s & Ea:-g poyed In
carried Aiiog
t th tion

S?;gﬂogz E%Qﬁie é?E&'ﬁ rgg;, sncﬁoLI e%g 2 @ ee ri en(a_gii Lszlee@ og eér?a;: fornt S

rea
bel owgj efeﬁ ion a%b% |@|%m (;ﬁie r éalfly @elowjf nqh onlltl g%t‘jhol
hours. VediRndlNasRé Wattilon IbE taSé rﬁ‘ﬁerdttﬁe RTRA%E ush m I Bn and

r eact i 0NinG BmpBrRurbUAL ritied 1 s0F € addltneQnd bt rRhAEH) ﬂlamévﬁl o? QIEJﬁbI'?Qa %n%ﬂ? de.
During t meth&dtljuiging e pidgrebd) 8hdXdmpltdn &F the Peadtloh WARA is! gandraiy RYMiRued Whill o hdadi | Y
bel ow [ eslédholi i e¥dived. (EaSEY 6Hf rembNal StQicbhdl) Ghe2}iSle &6 Gerfokify staichididlrid 2R Ghord Bitficult
et haned . redaionsyeld 6fcat lobsd B5% @ \yBnerdllfiebtaigsdper at ure i s rai sed to push the
pol ymer i zaiSinglarly, ® willdowpinddrstand tisa the trésetioh @hprestmiianically Easatubdedr caibexythte thiods®¥ bf
t owar d t Femda ¥l iiferatdscsher @aesporaling HRB8honspourdf(e.g.| BaSHvanen RS isdydrageveasi adiytpradiedthod
of judgi ﬁg thehwaglipm ofr ansathylenidally unsatuested sarbofyamibie ofr Roerala Wi libdnateshihe songspoadirgl | y
cogii nuetNRAFE) Fompoundde-g. amreanianthen B® and 6P weedachbwdregbnpas byeredvakl  of al cohol
t he yi*®l ds The teagfiop émaltq iﬂﬂ% 1% |a@hipﬁm9 iMaterial jcan Mesy widgly fdppending orB 8 widsauatigho pfs |
yi el d of fagprs, Fé’ég’fa e'f %?ﬂnmeaad teswmaﬂuw lnysenqra' 'qur Fe"werature
under sto% ’:F) -{Pngp ”bg‘ %P 'dacB‘T"t ﬁk’{] §é
t hi oest e ° PV°F1 ?“8‘(’ 8’? @ 9’3 Fﬁ’) "i? g
[err] V\/n fr? g%prn n acﬁgv @ s§ QQJ Sirgy fer Eotqv
et hyl &i solvent and most arl ag g ?r ta in %tpg
corr espo&ﬁg%% %@52 IO Wh {S any swta 6 SO vent an e[ é’?p ﬁye HI ethe élpl;g]am(é?r

B exdmple ¥

each hydro 4
ani do- argfachikddah Bb ...é%ﬂ?ﬁ&:&ﬁ“ 3 thgeloen ?ﬁ%ﬁgﬁy@% ofafins i (IEEH Ay et
fact ogs. For exanple, there is a relatlonshlp bet ween tine and t enper at ur e.

In general, |ower tenperature demands |onger tinmes. Usually, reaction tines
of from2 to 30 hours, such as 5 to 25 hours, and preferably 3 to 10 hours
w Il be enployed. Although one can enploy a solvent, the reaction can be

run wi thout the use of any solvent. In fact, where a high degree of
crosssdinking is desired, it is preferably to avoid the use of a 45 sol vent
and nost particularly to avoid a polar solvent such as water. However,
taking into consideration the effect of solvent on the reaction, where
desired, any suitable solvent can be enpl oyed, whether organlc or
I norgani c, polar or non-polar.

14



As an exuanrpl e of the am do-am ne adducts, the reaction of tetraethyl ene
pentanm ne (TEPA) with nethyl nethaogp/passsesrsn be illustrated as foll ows: 50
55 14 EP O 440 505 Bl [err] O CONDENSATI ON REACTI ON 15 The Manni ch Base
condensat e conpositions of this invention are prepared by condensing at

| east one of the above described al kyl at ed hydroxyaromati-c conpounds wth
an anmine in the presence of an al dehyde. The fact ant s (®H3QH)nt acted for a
time and und %qg tions suffl cient to formthe desi red di spersant

progduct . T ti on can be
any of tﬁose d| scl osed in U S Patents 3, 634 515; 3, WWB@
3,798, 165; 3,798,247; and 3,539,633. The anount of the reactants enpl oyed
is not critical and can vary over a w range. It is, however, preferred
to react the al kyl ated hydr oxy ar omatl corrpound al dehyde reactant and

am ne conp 1-4.0.1-10. An
excess of %ﬁlﬁ%@%}f;@f \ﬁ%@m&%ﬁ#%}@m exot herm c,
but it is desirable to heat the reaction to a tenperature of above about
[err], preferably in the range of [err]. This additional heating drives the
reaction t QonpERSLHdNW REAGIGON enoves water from the resultant condensation
reacti onygproduct. The condensation reaction can be illustrated by the

fol | owi Ng 'r earHei MEMRictEBE3b GdNdEEatd Bonddokitidn® BEIB Mivartioh &1€ ppdled 8y JoRder Sikty £l ®ast e
[err] 45 whenmi sbove deschibed Nallylaie@ d@troxybroinatizNeoinpbundd With "al"amir® iANtheé Pieeghes obhn 1
or 2 and " laldéhyds. e resdmyiscane cantaepyl | fane time @od ywndsf carglitidess sufficientCio dtyawvibe dasied 50
55 15 EldispersbiOpré&ddt. B1 [err] 15 wherein "z", and "EP" are as defined
aboyve, Feopr ef Berpectesy @ugoyed in\the norcbnsBins aeaclitnt dah ha@ny oithdse\disstosesli in \WU.S. MPdients

i mprovers 6845150384922 fA42.80%: 378R SN 198447 ant\a,588,833pr opy| ene

copol yner - subBw®iameui@f fiaaepstantaemployed rigredt getiegiciad garndva Wide eange. dtis. hewever 0
e.g., tetr Raferpd dyeachibp plyiaterthyd W%[Eﬁ“h “@ﬂ?t‘.“dh@q@&)fﬁeriﬁa HRIDLEANPPEH AN R d
pol yoxyproﬁ%’%‘?‘f@'& plpratios of.a ”t“ ﬂ-gﬁb ?I o Aldehyple, reactant may, ho Bﬁ?ﬁ'b ARFCURE

t her eof . %0 S‘P?'I"tfu'P%f‘I‘ thAYRaEtoP in-2 eppgratire of %bBY?sabml“ﬁ {piaably in

i nprover cg gﬁi e jﬁg gqqaldlfeatlpg\)invgf 108 reRion 19, SopI6tign end reMmoves water from
copol yner - ?é‘ an b M Eld ebyy ﬁ!le f{) By)ng rezft):ﬁon¥ ﬁ%gjﬁé analkylene

pol yam ne yl €éne ai'am ne,

pol yam ng, pg'.yggh.meﬂ'ﬁ et yﬁ%ne di am ne and tetraet hyl ene pentam ne, using 2
to 8 noles each of (B) and 1 to 25 4 noles of ( or (D) per nole of (A).
The reaction product m xture conprising the desirfed ethyl ene-al pha-olefin
substituted Manni ch Base condensati on product f d by the process of this

i nventi oar; w | ﬂﬁg?&gh},ﬁn?icﬁg‘éﬁ%z' n tCE'{%OC(ln

COI"Id nsatl n rea ion

o
CH,NH (C,HgNH) zNﬂz]

EP a

wherein "z" is an integer of from 1 to 10, "a" is an integer of 1 or 2 and "EP" is an ethylene-propylene
copolymer as described above, and

50

66
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reaction product mxture in a concentration of at |east about 60 w.%
(e.g., from65 to 95 w.%, nore Bp® ModasB1at | east about 70 wt.% from 75
to 90 wt.% 30 Anot her aspect of this invention involves the post
treatment of the nitrogen containing nultifunctional viscosity index

i nprover materials. The process for post-treatingggai d nitrogen containing
mul tifunctional viscosity index inprover materialgq 1s anal ogous to the

post-treating processes used with respect to der Al i ves of conventi onal
eth ne copolme é ﬁrbﬁ + A SoSalE I eaction
con%'/e i'ons, rati® ( gzt he T %e can be Jsed. 35«¢ The

ni t rogen- cont ai ni ng rrultlfunctlonal Vi scosity i nd®X i rrprover mat eri al s of

the instant invention as described above are post-treated (Bg.cdit acti ng
sai d nitrogen-con®Hi ning nultifunctional viscosity@Hdex inprover materials
with one or nore Qost-treating reagents-selected fpomthe group consisting

of boron oxi de, boNon oxi de hydrate, boron halideg, Roron acids, esters of
boron acids, cafb® HyNH( G HSHHDEGH CHY NHOH o+

des, al kenyl cyani des,
al dehydes, ket oness urea, th| 0- urea, guam di ne, anodi am de, hydrocar byl
40 phosphat es* 1’hydrocar byl phosphates, hydrocarbyp t hi ophosphat es,
hydr ocag byl th| ophosphi tes, phosphorus sul fides, phosphorus oxi des,
phosphoric acid, hydrocar byI t hi ocyanat es, hydrocarbyl isocyanates,
hydr ocar - wiigydin 1z8,Ghd "ERC \aR s @efine@ govd. des, epi sul fides, fornal dehyde or
f or mal dehyde- pefeckdcgrog af avgnoicin Bssephultifurativaalolissosita irdiexs inhdravers el thogehmeaddsyy and
[err] to ¢cadaninigttiylenepropylénesatidmet-subetitutari hench with acnalishydle dndapriyptiiyiorbeairiee.. g. |
sucg/n T eghiattedthiisne gentaind. penteatiiyiene hexamipelr potioxyathdenehand| pokyedypropylenarédmineaci d,
i t aconi c &@i kPlyoxswropylenectismine, ang compinatipns therraf; Pné prsticulay yeferred|muitifunetional| viscos-
chl or omal i idexrin DravYer gemprisesra, eqndengatipy) of (ﬁhﬂhmp‘yppﬂena@m@'y"@f'mm@ Ri‘emél B
ci nnani ¢ ’aﬁﬁaéﬁeh\‘&ﬁd(q 6\/98W°’ﬂ?%‘§ﬂ"° P@'V ine, ©@y PPlyQQProRylepq d'&'F“R?AIa}‘d & ij‘é!@l“@?'? of
the for egEﬂ“ﬁ '"°e°Qg P°'V‘?Wé‘!°ﬁ F"‘"ﬁ‘ﬂ? ae‘BX"WIpe’FﬂWEﬁ' éli"@ 2%'?89%3 opchy (Bl apd 1 tonq
the i Re FEQ "g} “'r en V|sg30|tey
I ndeX I prI’O ns |n rdrU 8 %’5 lsh ? gS O re 08 egﬁ,agon
class con i rat?aé‘op gfaéi%g"io w@g b ﬁ .ﬁe *é% 50
of boron §| ﬂeé"épa g propo on- of "bor on
for eag.h fnm&am a bé? 'i]'eétrﬂerfgf b Gibden RbARMNG anamﬁncﬁéna.
bor on orv.sca& .ﬁJeQ% st PEGHdS. T Blosalh 1, 38 Reding SAH trsuet. (oBiSAIng ARG AidrkON-
Usef ul 'y §Q8sif) Ghdbk SRpfattr Ghatsiaid i9TandidyBus BY BT do@reAR {fdcBssbd A8BdUwithorebidct oD
W. % €. Gorivalivésf E&vﬁmgnal/‘éthyle% lBé&Yol d?ﬂe@%ﬁfﬁﬁ' PP aft PRcdr@ihgl, theRhrBd feadtibn Scbitlons,
bor at ed nislid GBS Bridhetike BanBalukdd, UNct i onal vi scosity index inprover
conpounsl. ThRe RirbgeR-contdming maEERRENS! Visdost irdk infprovét! mslétialks of SheCifdiantl ndénGeh 4011 C
aci d pol yaestibed above pdré fbst-tréated B tdntacting daidl niteg@ticoniainiag trfultifunétiondl Vdcosity index
mul t i f unciriperel matériats ordth tosie ionokere postiedting reagentsaseleniodyfrem | thesgrou. gpnsistindi ef boron
nmet abor at exidsabadrongixidg hydiaten iverore halidles peranaaaits estédis ebltorangcids carbandisulfide; auifud, erdfurout
by @ddi ngcHiariden @lkag! eyanides, eldehiydes, ketpnss, wrea, tipfulsasguaniding, disyanaeiangitie, hydrocaebyld
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ni trogéh e@ﬁm@ﬁd‘ydfmeﬂ@smw l!'mPhDEhﬂiﬁseh!@@F 3royh dhigphosplited] PRpsiPhdus s
nost us uaF‘l'fy‘esaBBFEHm% °é.'d°§P EIPF%V‘WP@C'C' hyghyocagoyk @cgggesgq_ydfogargﬂ;sacyﬁnaqudygrﬁcar-
conpound & W’? \RP‘I" 0%t ?pfsf"" &’t’"“?“ﬁeb}‘ﬂe S'Bf‘t',‘“a' E‘ﬂ °'“ %‘“s
for from s' " 5 9(@ jg@ﬁ%y ‘qd °° aeéqrwd
ranges.
post- Fm,ca, é"@ ﬁow;';a t;’r%, ot e :? g@f"gﬁ@f :
we| ght ni u N e’ﬁ prror ar f ?t escriptions
t hes Efe ft’rBd%h r&oﬁﬁmr‘rﬂ"ﬂﬁﬁfﬁrﬁ:ﬁ&%lywscb %IQ?fmpFerrQBm Me fr&iRoaRAith

_ art pr Oceﬁéﬁﬁco‘rﬁo n %elm thé €Bss &ﬁsuéﬁﬁﬂ & bord 8Xdd, Béton Relides! Bhfdn doflis BRCARAAT Y
is thatg r@f%Fth@id&ﬂ%ﬂ'aFanﬂ bvitlo HBm @1 AEME prapbrtion oPBtfont thresakt KBle BFsalGRfbenEd
i n the pridhposiion to 20 sﬁrﬁdﬁs Toh BorbrP ¥k leadh QIS iplopstibh o fnitlokénSofi said GitfoéhN .
The fol | ogdnip@sitdnUsefdih msb&atdd fetbifReof B8 Sriventio EdhtainTMDU.0506 2998, %R (G. 0.05 to 0.7
post -t r eaivl. g bir6B438d Sn &8 btal Gidighteof Lsaid tbbated ArpGERichrtdikey Wiltifinetidhall viseesity indék

U S. Pat . imgesver cdmpduhd. 96 ; borbn,ichldpgearsdto Hadn &éSiroddct 2 Gishydmted bodc/ &sicbpdlymers

3, 281, 428(pridarB@BOAD. is Belidwd toldtach B 1B3ByltBB2jond Qis@siBirdded Giprover, 8GHjne Balis, e.g..

3, 373, 111the Meftbofatd 44 of SaidiDBneldispers@ts4 28, 561; 3, 502, 677; 3,513, 093;

3,533, 945; Jre@iiy, 9 kadiy Targgoup iy addiig 708 095 20 4.3.685% BB % Bas8¢ on the Yeight of said

3, 470, 098nitrgges e@NEENH) of Faid daron ¢amponnd; prefeglaly borig aoid whioly s most usually edslgd as a slurry
3,245, 910; 3,573, 205; 3,692,681; 3,749, 695; 3,865, 740; 3,954, 639;
3,458,530; 3,390,086; 3,367,943; 3,1853404, 3,551, 466; 3,415, 750;
3,312,619; 3,280,034; 3,718,663; 3,652,616; UK Pat. No. 1,085,903; UK Pat.
No. 1,162,436; U S. Pat. No. 3,558,743. 15 The nitrogen containing

mul tifunctional viscosity index inprover materials of this invention can
al so be treat ed W|th poI yrrerl zabl e Iactones (such as epsilon-caprol act one)
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noiety - [err] wherein z is a nunber of from4 to 8 (e.g., 5to 7) and m
has an average value of fromO to 19g4s0 8058 2 to 20). The materials of
this invention can be post-treated with a [err] to [err] lactone, e.g.,

epsi | on-caprol actone, by heating a mxture of the multifunctional viscosity
I ndex i npr do/eaid nitedgen cawpoendcin® Beatingawithcstiging & fiamr18aYG. tao190v@ ege 140-170t Bicfofixeehce
of a sol verta 5 baursfoliower ey nitrogerestripping trseifl tampefatrerringesior e preferably from [err]
to [err], ancSitpgrostitepting praspspes mm'wrpeth set of thasp ppst-trpating zpagantsf is dpewmt ingofey @d d

of (iyre t o 2eRiFalieq torhighamqlesuar vegight ing GprRaHRds(ab the oFier eyt fufthgn descriptions of
mul t1 fungt |“E?ﬁ%1P"°‘€PF%°€B§"P‘{‘ ‘f“ﬁ?f@i?a'w P'iS'?’éP appiy the prior afawavea?%f%@e F%@?f"ﬂ"l“ﬁ this
adduct may "yent tP‘EIr joa & |t'f'§? "é?fb‘if @ n the,
one pr ef er rpggj' a’ﬁb ;% rE mqnaap r| ven |s| patents dlsclose post-
epsi | on- caff §a§‘°5§%§“ & ‘:% C? '132; % ?fiﬁf‘zﬁfbé g Vi 0. i??asia B
I mpr OVerm”%t@gi 9691 3]3 Bfﬁ 3,533,945
\rlrblsf?fsm‘c" 'a%ﬂgf‘al”rg%:ﬁzg@%st Ya,d ddﬁé&vgg%gh 32?;47 y b?iéozé)é%ﬁb §3@5
08 1 3
a means of 3&gHdE0S, 567'303 lahss, oﬁf‘ﬁshwa‘ Myezs@ew@ersea f& @@deom-zm UR Fa)

t he adduct NoFﬂdissﬁtS:ﬁmR P&t NO. hﬁlsmﬂseusaiai ﬂocﬁssé’ﬁﬁ actone to the

mul ti f unt i ONfHe nitio§ENCShtkiiing MUBRINCHGRAI Sc6dity TG Hripiber FA6rME b irosRtdDcah alsd be
0.1: 1, nor ere@écw@i pdimérizable Nactonds (siith Gis Bpslion-cupdlatio) tolo aispksait abiduetd) hdvidg he
0.4:1. It inwieB0 (CIONCHE)ZOLLIE whereiniisd Ainbet didrom\acts 8qeg.0RBITP endorh hpsdnyaveragenalue ONn
of the | actobfiam ntOO¥s.g. 108 to20)atieuiatelifl®of thit inventondegbemsitfeatpd WiinaeCs &b laotanepn

t he order ®ig.fepsiion-Gap@lattonelBy hratingg pixiglear the dhultifuncliohat wsnosity 2ndexinPpioviyanatagialrapd e
pref errexd. laoneliny streactiencyessel imthe rbsepeeopbe isovenb it & Hempetstweo pleSOTG 1oi 201Gt marmal
Vi sCOsi ty iPreiRsably fropy B Erto 1t €+ dnd moptpeafarghbfroma§0a Cde189¢ .der of sutfieiont Resiod piime to
consi st i ng sfect waeliehQpgongiin a selentior te lapipney wultifusctionalvissosity Baeximerpyer material and/or
titanate, ahevaﬂhes gddpet may &ﬂf‘ﬂwﬂﬁ?éﬂ“tﬁ’ﬂ'ipﬂ'étaﬂﬂ’%féﬂes?ea&ﬁ'ﬂﬂ ’?i?ﬁ ne catal ysts, as

descri bed on Prefgsrod B haPe s tﬂ '5‘5?519 Eﬁa P%'?“ %?B'P aqi?d Wi a
Lundb er lt n nal &ngsltye rthxtlrpgaver ultlfun ional viscosity
Pol yrrer i zat"?dS’h'mpﬁﬂ" ?)}% he |e ‘ﬁ' b ° ﬁ%‘ H'a" éﬁéﬂ
publ i shed ra the étOQI\e &é% gé( m\%p material
especi al | y n%% f.foﬁ. ‘i ore <d tcP 41, Itis
m xt ur € & Qge Fb& rlgaﬁ mlaﬁc[me bo& 100, with
cat al ySt p deﬁu@@ ofTB n{eﬁﬂtum S}Eger Pt 3?@2 P53 elr{geﬁ&ér}eg MonBY%rdth Wzﬂo 2@5&%&53’
of adducts gfduriegd y reaction of dispersant materials 1f this invention and

epsi | on-  capr eiaisO BRI tHeterRotiosl @k GeS laktbrelisultiunbiRhal Wiscdshe ifdet lifhoved material
equati on: 4éuchidds A delected o the 4rdlb o6Msisting of Gtanmous-ociahidate, Véiedhdis MeXBnGits] tdtEbulyl €
as defi ngd tihay,ca valib® orergsnic 6¥36d did Gatalysts Mm@ tanii@Scatdybt, a¥ldebdribethart paye 66, and

Vi SCOSi ty iforeand, ih apook\cRdptoiadtitadaly R. DO Dindbeng #ng BIF.tCor,aatitied Mkir@iidsaand Mschaiiens &
nor e conpl eRolymgrizeiahc Ring Opening PElgmétixbtion?, effited Iby Feiéch and BdedFrB bidlistisd ibp Maroal Bekkepnt
Publ i cat i oris 12693 vO@eia stnd88 pldnoatcHs e teepwriallyuybiorcadt Gatalyst. Thel ¢Raly3t isnalided &1H7 3
and\_Eur ope aeachitatraixiare Rt shdnesatrition lsvep 613006 10,008 PAGPeniRight SiGBBlYst peisone milliowpartsé r
aspects #f theetalypastionmeidtirayent i on reside in the formati on of nmetal conpl exes
of the novel REMPRYUPCRIdETIforped by gpaction; efqdisporsa  maRfiels dti dhit inyRrgo Aeh &peM-i n
accor dance SAPPIRctenRace thase adouet ustralpd byfhe llapino sauaifhp| exes may be fornmed in
accordance wth known techni ques of enploying a reactive netal ion species
during or after the formation of the present nultifunctional viscosity

i ndex i nffrover materials. Conplex forming netal reactants include the netal
nitrates, thiocyanates, halides, carboxyl ates, phosphates, thio- 30
phosphates, sulfates, and borates of transition nmetals such as iron,

cobal t, nickel, copper, chrom um "nmanganese, nolybdenum tungsten,

rut heni ugy palladium platinum cadmum |ead, silver, nmercury, an- tinony
and the like. Prior art disclosures of these conplexing reactions may be
also found in U S. Patents 3,306,908 and Re. 26,433. The processes of these
I ncorporated patents, as applied to the conpositions of this invention, and
the 35 post-treated conpositions thus produced constitute a further aspect
of this ssnvention. The nultifunctional viscosity index inprover additives
of the present invention can be incorporated into a lubricating oil in any
conveni ent way. Thus, these additives can be added directly to the oil by
di spersi ng :
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A
or dissolving the same in the oil at the desired | evel of concentrations of
the additive. Such blending into tgpep sfHgsiganal | ube oil .can occur at room
tenperature or elevated tenperatures. Alternatively, the additives can 40
be bl ended with a suitable oil-soluble solvent and base oil to forma
concentrate, and then blending the concentrate with a lubricating oil
basestock to obt®tn the final formulation. Such multifun@ional viscosity
i ndex i nprover scentrates will typically contain (on_ emgativy ’ﬁmqredi ent
(A ) b&RsT and{nore o
prefergbly fromfbout 20 to 50 wt. % nultifunctional visgosity \nd
| nprover additivR! and typically from40 to 95 w.% pregerably er 40 to
80 wt.% and nore preferably 45 from50 to 80 w. % base oil, baged®on t he
concentrate weight. The |ubricating oil basestock for the rrul tifunctional
Vi scosi B Y i ndex owprover typically is adapted to perfogsn a sel ected
functi dh by the corporat I on of addl t | onal addi tives gein to form
| ubri cat |g“pg._a| ol 68 ) (Y St 90 TI NG COMPCSI TI ONS
50 The additi ves;# pre I nv n |on po§s ss Ve od mul tifunctional
vi scosity index gaprovimg, e.g.i viscosity index inpro¥ing-dispersant,
propertdes in a wide vafiety oflgeHs)sONgknts. Accordingly, the additives
are used by incorporati¢n and ssolution into an ol eagi nous nmaterial such
as fuels and lubricatin en the additives of this invention are
used in normally liquid f)‘gszr’ép fuels such as mddle 55 distillates
boiling from[err] to | rr] i ncl udi ng kerosene, diesel fuels, hone heating
fuel] oi2é, jet fuels, etc., a concentration of the additives in the fuel in
t he angeWtﬁfem pEnd §P laxe aBrddmd)a!me The v2actionsrof sysh dafteomeas Iwitly moitifunctionall iscosity index
percent, lnpsver materaise contpining nietggrhtor @tert trouRsoisBele (completelvi describesiial G5 Rstent
enpl oyed Publicaion 2197318, Eyugpes) Pafent Publientiens\263703 fand AR3704: GBcRetent Pupligetions 221184
their pri P?OW$ fndiByropean| Paiept; Publicatiops 268706 283108 #nd § ?&4 whi ch enpl oy a base
oil in%hic 'i‘ éa%RSEI‘F t°F Jespresept igyeatioq) rgside inglpo igmaglian ob metalsermplexass of ‘B? revehpy
be natur al““'B '“"El‘a' TR | a"‘%‘LYPi %[B‘faé@d "b?°°?,f %‘cj?wt Pig | &?“I’"ﬁ:fn?;'f'ﬁ@" motal

| ubricati 'ﬁ% "reﬁ’ﬂt ' s' tg‘" T @, species
conventi o ormln r mc d t e?-'Re? des car'lgﬁI Ka%i) has r% P‘P 8( and
-conpr e§,§| s h tes ﬁjl §te §rg gﬁe@ o bob |ckgl B e@rhnur% and
truck eng p ’ j] LIﬁlu , dil g merc

Advant ag emy aﬁé tnﬁe %&‘r aﬂ o?M Mpl r%.d?.g mta Se io&dd\"ﬁﬁ

present i BYsybos ey AdI26Ma8€ Ol | s conventlona Iy enpl oyed 1 n and/or adapte

for use as nﬂa\efocetsée%rb? edd inddEbofatet ipeiSnts, WB lasib P B thd Eorpbsitiond J,fua.aav@m and the
hydr aulsk C pést4atba corganohs thib Brolead eoabtinge & fubhed Sspe@@PIE inséri&i. | Ng T | Ui ds and
the |ike. GCaas muifanidtiorantistosity iMdeiSimproddr a0ditives of ke fResent! itvestion! cant eaiicotpordatet il | Ng
oi | conposiubticatiy didmarg|cenvelient aby. Thusy these taliditivacan iba addep direttly ©rihe dileby @ispersifg t he
addi t i vesoddisstivieg the semeri the nila thei desired Blaa tcohecbwratiaratof thg aduiitive. fSachhidndihg tvshe
con'Mle;n | oadidtional mbabibgan osmy aliredm @mpdrature ot elevaiod smpbratachdi Alteragisely, [zt additivels can
suppl y ¢ hbe blaaded avite 12 suitabloiltsbietile sniventrand hasecdil 1o forrm laccoficeniratd, and thers blentiing riep

t hese typeancestrate yith i Iyksisating @il prrestenk del obtpis thesfinglyformylgion. Byeh multifynetional viscosity

ant i oxi daffex impgyer Gencgriraiep WI“HYR'%FSSW"B@t(W"@ ingye b(Aé %%s) fr ér‘° BQ)!Nh%’

depr essanP@f raQ'MtfPWe‘é’r efdmorg prefagaply fro 5° '"‘ﬁ" " °"a' i index

pr epar atl “H?’ Yeré ’Pi “ f’?mf‘gf %"f’ cﬂ‘ﬁe’? yﬁ"g" 8 'ab'y

i ntroddt o, pased ‘! b" t' %
active in E’q{" gsl&g'?tmvw gﬁ" aqm%“ °|F"”' ” Yc";ﬁ. g
oil, or o °r° or C? Lol EHeY eesorrgt '0333 di | uted

vmth 3 toy cATING Méoélﬂoﬂg parts by wei ght of Iubr| catl ng 0|I per part
by wei gpt—%&l—h'e—a%%r‘l—rve—pa kage, in formng finished Iubrlcants e.g.
crankcase NMohg haditivesSof thd!proshl inéhiich (2bseSOBRARbd AbifEnclidhbl wsewt,sﬁaexluﬁprs\m. ng.e
the handl is@sigf inbdxCimpkbvin egaiéﬂeﬁ&h& PRpétids ah Sa IwRfeSvarbty f df CdlbifonméHib. am&msg@

well as t gaditieés drd éisad By MEOrpbkdtiorand distdIBiBein®i 20 BlebdinolisIMatbriaNgich ﬁsfemandmué‘a;mga
mul ti f uncbiisoMmabn WeSaiaitivek \of ithil BientiolDare \ussd MTrishnehinb Gquiths pedoleym diigl sugl ds intiddiehe

f or m ofss adigtilatbbdlifdg M 686 10 @8CENintlading, kedosehe,alicashlels, homa heatingideliol,Jét ifusly, a¢.| a
~fracti on. conbentratioh tof fheladditivexia lthe\fue thase tapgel ah tipically ffom @02 te 20, endypreferably 0.0 30 15y

i ndex i npweigte percet, bpsed sa e otal whigtit hthgcogwesition. wilspally beempldved.be general |y
used in adm xture with a |ube oil basestock, conprising an oil of

| ubricating 25 wviscosity, including natural and synthetic lubricating oils
and m xtures thereof. Natural oils inchgde animal oils and vegetable oils
(e.g., castor, lard oil) liquid petroleumoils and hydrorefined,
solvent-treated or acid-treated mneral lubricating oils of the paraffinic,
napht heni ¢ and mi xed paraffinic-naphthenic types. Gls of |ubricating
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30 have .been nodified by esterification, etherification, etc., constitute
anot her class of known synthetic | Ep@m%gmm | s. These are exenplified by
pol yoxyal kyl ene pol yners prepared by pol ynerizati on of ethyl ene oxide or
propyl ene oxide, the alkyl and aryl ethers of these pol yoxyal kyl ene
pol yners (e. Ghe additivdsydf-tivD brgsant inyentign)find nisir gripneny | utilily hrelubm:atmumg campasifiensagich
ol ecul ar anrlayhe basb oll GO @hictdihp ladditivbs are issolsil. op disgersed hSuck hesecflily may b agtubora
m)l ecul ar syothefiet Bash o GOitalie (@, usel ircpriparingethi dubricsfingnelll spPeRliphscpfcng g@m '"YP&'RH"ng

|, ecul aincl®® th%lcgmﬂt@ﬂa"l@mg'omw)manm Ivbricating aifg| f95 SP3rE-ignited |°€‘“‘§§ﬂs'@ﬁ"
ther eof 5 fignitedhinterpsll sombustion angingse such| a§ 9@@?‘8‘?‘@ a“i‘n"k‘é‘de @?ﬁ' af'%&? '5'5 ‘E"s”f"er s
and [err] engies. aed the fke. Afyaptagsous '@f‘l’t&é‘[" g ‘gF‘p Wﬁ’o %é?d't 958 ass
Ch & Dot et gt oty o % en o ‘H'FE'F'éZbE& G % njf ik
(e.g., pht %iV cﬁb
succi ni c_ag? §‘ e'P‘E‘ jolfs: PUDR, i kf '}yb el 5°'2P°s‘1c’1°"s £y cena the

fumaric oaclina) oese?I:Emrlcatl 0| for?nFJIXt@ S Ao?ﬁ\\?eres h ly @hﬁlﬁ.‘i se\)ga r&\t % g'i’f ﬁdﬁyésr%t 'I ¢
aci ds, 40 u% E YoharhRedsi gﬁ,&}% Suiredin'thk, f8rm Eﬁdn? th Reyatatd isadéuﬁvegareu Id&

al COhOl ! 6P over QFRSidantsAEd BN inhi {3 }bersahs B3R poinfdidp

gl ycol, | jy ihiGR g‘gher propyl ene g ycoI : SpeC| fic exarrpl es

of "t hes & oSt %{fﬁe bidparitioR oﬂumstmb offfdinAdti6hs #th Cemrdn ey lintr5diaé tha ladditives in the
di - n- hexy! tofk BEfoab 80 wi ke elgy o U0 2% Qctivél ing®aiort corlcyitralg Rl iytirecarkdh o @detinbral
azel ate, djuprichiinly offtr BRbrasuiable GbldeE Wsuay thbsel cdhcantratbis @ap ©8 yilutetiohith Batb @00, 5.h£5 to
2- et hyl hexyd pshsest esigrdfof lubRctig 6, @6 pardbyTwsight aoh dhet foditios pawkage, ipSioreringf fonishesd
by reacti ngosasts, 31l erarkbass abcoile. The iparpude tohcdnvaptratés, ofrrolrsss isdd malettredhandiipg efrie
gl ycol andvdrioss mariels lasé dificet dng|alvieveschas well as taifacifide eqigion eredispbrsiars indhafirahiand.
oi I's”al so Tins) ametitrivtionel viseesity indaxrimprover jouicobe] thually emplowsd iy thotey pia %v 8% Wi P
pol yol s ancenpestrgte forexamnles inaleticaing eifsption y | col, trinethylolp Eane
pent aer yt hr i tThe muliiupatipnabriscoaity indexgmprayRis. ©6; ﬁ‘ﬁ?‘é % FPIOVRE?- d'sESFsF"'%Bh 9 pregeqt

0i |'s such insentionewipbp andeafly Lsedyp jagmidyre. with 7, %P'k Beéysmk mBE'ﬂ' 9 An Al £t %’r'?aﬂ%ne
oils ands sY'F‘PE'B(t 'éc"%‘g nawaga"e "s'léb"ﬁﬂ'ﬂﬂ H'Era" E‘BT“ | ds q1 F’ t

v oqs and
Lg?; ;‘C?gt ZP I r ﬁ-treetgrgf e\gf y m oils, #l l them FI ixed
tetra- (p- t 8 %%ﬁq ué. §rs N |ca ’%\gscosn rived fro b ﬁ ase ouls
pol y(met hyL ! |f¥> ra ﬁlfée&of:a gds &yﬁ% &rﬁ:‘hetlc
| ubr i cat’ ' ng, p%&%{g yldﬂ H@pafe@ By Pbifthéiatidi bibthylene
(e.g., trig £| f& ethe afk&l% Yahyl %thﬂ 5‘3 , polfbxhikiene PoilMérs @fg., methyl-poly
decyl IOhOSIO &b;{yleﬁ&'g 3fhgr RRInY IR fabdrage Sthdig MW R 1GBO, @fhenyl ethbquiolyrbﬂﬁhene
refined angukdthehidge foBbuieP weidht dP 00!5080, didinyl Bifter| o1 pblysiraylefie Givcdl Raving remetBdular
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50 wherein x,y, and z are integers greater than 1 such that the CH2 CH2 O-
groups conprise from 10% to 40% begpwisgshs gt t he total nol ecul ar wei ght of
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cont ai n ot hahesadQinpisiio®s SfUGIR IM@ntiol Ay l$oCUonGikS bther CkAGiGvVes [3ach aifidsed pladsusiyet al
cont ai ni ndpsérithed, and/aisyr mbak costainingadditivds) fosexamls) trase¢oniginibg bariummaadisbdemdi um  The
| ubri cat i ng Tooluprizsting i compasition bicthe) pessphinventionemdyi also imdiude abpper leaCheaadry @opgoar

| ead bearinhilgjtorso Typixaiiyosuch ebinboundsr e teythidiazble ypolysuiphideso cqntaining Sroay @ ta Hie carbon

t hiladi &z odtemsp diey slerivelivesiand rolymersi tharenf Rrefesred Snatagals are dher davatiges of 4,8 4rthiadiardinsi r
dervat i vasgh ah@;goqeyﬁb% int U rRatepts 271191251 2.219.13%itang B.8§7:P32 raspeclally @refprrwaﬁ thpe s
of 1, 3, 4-ORPEH 5% biss (egtedifhia)d! .3 4pjadiazale commBEigly; Avaigbls aspAmege $50p Othey simjiay-
2,719, 126"'3‘%[!?5 85069?'0'93'2 d%b@di‘ S (ja‘in*%#@ﬂ ?%39%4 5E"hé 0%"1*95011?9@ 050; 4,136,043,

(t oct adl 8% adi azol e _co 'ﬁ Am)co 50 CI her
e F*a o e o géfgf g F%f
3, 904, 53 rbfer th Eﬁgg&r g 2 unt rb (%%1 F?erab% (T??d welg
O her sw ?&m hi o su ena
~thiadiazo e%orﬁér' ﬁ Fo%s Eé d::r&nie E’&E.@“& oBGE e npd & Hidp &Qanﬂ‘om&m&go
Wien t hesgnn@iRm i whil ¥n Ib. Fénﬁﬁia{eﬂﬂer Gif. osition, we prefer
that they b@ Rﬁér@aﬁﬁﬂﬁmr&ih SHNinRIEBEY) beshif rﬂogr &fhaﬁoﬂ divhg uRd, G SispHRkidh M-t flufd thusO
wei ght  peprehting RREGRAGIQBuIAHBR aﬂh%réﬂiﬁltaﬁb of B&poSIRRTAA Fhotal ?A’hs SiBR @épotshifiSRciude
nuner ous lagidmovem woitht Bk \suétfinided} the| Bdckie broduef ofbil-fubl , pofyisBbutyfne succinic
di sper saninhgifidélaitn siyleaarhindai sDitt 3 hetradihijidhe pEHNRCIAd bérateddalts #ereokn and need not
be fursher ahabshiesd disheiRantcintiudeBhes potyalkenyt o borated tpalydikenyl | succimBradeNtomsthe alkenyl
resul ti nggrbupsris derivethfrorora Chus Cn glefire @spetidly uoty[sebuteny rhaving & Inamtiel avethgb mnecular
prevent i ngeight oidtpe tg)b.600c Othatt walirknewrddigpesaitpintladsi tmnoilosoluble polgd! sters obinydrpedriadn
parts. Susubstibitas sticcinicanhydride. 6.gyciolyisebutsingsueniriceanhydiide, \aed thiatoil 3blidsl¢ oxazoline and
sucgini i ddene qppolinecdigperisants garivaduom idrogarbonsaybaiityled spesiniei anbysiride, prshdisubslitatddni ¢
anhydr #edeaminq #icobels Jyksipatingpifs tepically semain 8.5 foft Wintetohgahlesrdisperitnani ne and bor at ed

salts t he%%&g;“’@gm]"‘: Vg:gg\?‘q;%%%%fgmﬂcﬂwg fapal é‘i’ﬂ'tg’eﬁ ?TE F‘(?ITE' Yt%ﬁd ‘?"U‘é ;"L ‘gr
b ted ! 1
DO o e 5 e g, g 'gmﬁ"% |ﬂ'eﬁﬂk¥.f%a"'ﬂ %) ecul ar

melghtﬂpf 700 to 5,000. O her well known dlspersants I ncl ude the oi

sol ubl € pol yol esters of hydrocarbon substituted succinic anhydride, e.g.,
pol yi sobut enyl succinic anhydride, and the oil sol ubl e oxazoline and

| act one oxazol ine dispersants derived from hydrocarbon substituted succinic
anhydri de and di substituted 40 am no al cohols. Lubricating oils typically
contaigy 0.5 to 5 wt, % of ashless dispersant. Conpositions when contai ni ng
t hese conventional additives are typically blended into the base oil in
anounts effective to provide their normal attendant function.
Representative effective anounts of such additives (as the respective
active ingredients) in the fully fornulated oil are illustrated as foll ows:
45 50 5b
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26 EP 0 440 505 B1 W.% A.I. W.%A. 1. Conpositions
(Preferred) ; - ( Brigpagldso\bosapsi ty Modifier

.01-4 0.01-12 Detergents |

0.01-3 0.01-20 Corrosion I|nhibitor

0.01-1.5 - .01-5 xidation Inhibitor

0.01-1.5 01-5 W6.% A.Di.spersant Wt.% A.I.
0. — Compositions ;.50 péBreferred) Depressant{Broad)
0.01-1.5 Viscosity Modifier0Ol-5 Anti;ggagi ng Agents 0.01-12
0. 001-0.95 .001-3 15 Anti - \Wear Agents
0.001-1.5  Detergents .001-5 FPrPirdn Modifiers  0.01-20
0.01-1.5 Corrosion Inhibitofl-5 M nereh-10sl - Base .01-5

‘Bal ance .Bal ance 20 n other additivyes are
enpl oyedb It %§/d5‘éiﬂgsirpaﬁpé§°5lthoughonB?' m essary, to preﬂ&ré addi tive

concent rat es lliﬁmrsang concentrat ed sobull+8ns or di spersionsieot he novel
mul tifunctiong illﬁs ﬁ{:t ﬁeggg §a*‘gprovebs ? tgl S invention (bg oncentrate
anount s hereln ove escr ? ether with O0ne or nore of °S&i d ot her
addi tives (sanrtiofeaming:Agenta consti Quﬂ(’hgoaﬁsaddl tive m xP0ORe3being

referredsto hgieiiwasrafgentgddi tive- pagkag?), 1\Wger eby several o89dst i ves can
be added si mul t&duslé ?g tihe base oi l ormthe lubricati n& ol |

conposi ti on. RASLLIGES additi vB-@dndeftrate into theOlabricating
oi | may be fainéialedilbypagkvents and By1ghsend acconpani egatahBeni | d
heating, but this is not essential. The concentrate or additive-package

wi |l typpcally be fornulated to contain the additives in proper amunts to
provide the déwenrothdr addiivesrare ervflayrd.iiiymayhie desirable. dlhoughineitnecassanh dnprepese additive
addi ti ve- paerkenyetos sorepsipind maemtedwsmmseqﬂ@isemmm@ﬂtl@@owimulnmncmnabwes-tv index

| ubri cant . imARysrs of His ipMeatisa (is gencentrale amqunts)hesairahgve daseebad). drgotber With ©ne eidere b
smal | amputid oher additives (said cgicogfaiearhen 6%‘(‘!"% PR a‘l"é‘l"?/ E‘Pﬁ“@e ‘?;ﬁ"lSr'i ’Wdttﬁ h‘ﬁ?‘hé? an

destant, E“%%%%%g{ é?ﬁ"w fgmfeatfﬁg o el ?ga%s ag e
|.

to 75% an
§roer grhapre 'dethj1l

appr opr i at %‘lﬁ%@i%?ﬁﬁaiﬁ h 'vnl’i;ja?muia @3 ﬂﬁaﬁ

f or mul at OQ.% tj;
Wth t he 'Jﬁd rﬁ%&'&’:ﬂ\pﬁiﬁl@ wﬂlma{ﬁ rab) loé'dd i@ i c‘.lcﬂﬂ@ ackages
viscosity 'c o' ddiVe Grigrddidnts fn &bllectn)é' a?&)gn% nytyén&%??fon‘a Eﬁrtcpy(ﬂ{ $ndl prafeRbi; #BhSis 1

the presentsd, néiﬂ%és@ BrofkaBfySHitin 28110060908 WaigRt 4aRifives ihb%ﬁro&idﬁ réportions with the
| ubricati n%nﬁinher(}ﬁﬁ@g&bbﬂons is at | east a vi scosity index inproving

ef fecti we anomtinal forfulatio® My BRipldY typichiyGbbut @0 Wi % FFiieCidaitivelpackideSwit el rgmEIRIBE X
of the 40 ebispgsecils material. I n the particular case of a viscosity index
i mprover - di Sprhe amadnt bittiee raumifunationglivisswity indek iBproviesCas) visgosity iidex imprpvecswiispeysantsl
di sper sant otthé present/iaveativp present In.odaginaas canpositivhs aich eciubricating oil compositioes is ladeast a
Vi scgsity vischelky indextinprovingeaiigétine amoun i@ ancdmoant bffective tayimprovedhes yissosity rirglex of the
pr oper t i4es oleaginops wateriahote partinular e efraaNidcysity indexsimpravardiapessaplrthe amaynt drgserft isom
0. 01 to 20 viggosityoipdey irareying [and disnerspnt Gffegliveramount, igy an amoungsifectiys ta fraprevs thp “FSFW
0.1 to 12 \idex oytheQieagingysm '@F’M R ﬂfqlsa?rﬁvcazmoaea'estw'd compasition. Ganeyaly. 3
conposi ti oAMOupiS are usualy fropy g? %@ ”g osetR Fé’%s"éd’%‘?’%’?’ﬁ”’( H?ﬂ’ 8§§°
ot her wi se i"h iﬂ?? °3%§'8f°ﬁ%§ '8["8 %} nt e fodide
gagn al IP{e mgr ten

addit1ve! Wl ey 'es §f 6-5 F et oy

formul atio
be esu d%v Iu ight
G é&lg Io n leg htngﬁ\ralI arts are

t he wei ght o.rh hg f %
understoodpgys th Sleloht sst his %E@fm.ﬂgagﬁsmc |nc hhblorihd inrich o' ©

parts byg,wel ght, un ess ot erw se note e preferre

enmbodi MENt SxRiPLENE- PHESRRATION OF EAHFEANRREPLENERIGRBARAT ON OF ETHYLENE
PROPYLENE Clean, dry autoclave is ushed w th propylene and a
4 m . sol uti aOciedn, oM tabitgdiavs tEMMSKEA with ploplbieriad s midsbRelorDyf nsashyiall@eane Thidluens is
aut ocl ave ia8det b Byrihbé mae Butottalrdlis 30 chdrgedaiith 500, of liguicd piobyisne aadbrolighDia @bt C too
[err] fos DémctioadTHeipesasurel in@hepauisiave ie them intlagsedibiy 080 m@l/ilsy additiorief pthylomes: Ovesiedi nigy
150 psi by ohsdbriocane (aié(n-bityl tétehyeroinderghairedniumdichlogde) dissahved T mb of toluerferis Inietiyd

t et r ahydr oiimaitbe pitdckve. dthyleteris dirplidddp imaiplaindhesinitid! Yatall piossu® imthe autbclave| Reaetien firge

i nj ected s 30 minutes. The monomers are flashed off, and the temperature is brought to 26°C. The polymer
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into the.autoclave. Ethylene is supplied to naintain the initial total
pressure in the autoclave, React igpp 4408ds5igt 30 m nutes. The nononers. are
flashed off, and the tenperature is brought to [err]. The polynmer 27 EP
0 440 505 Bl product, which has a nunber average nol ecul ar weight in the
range of pradust whigiplies @@0mbér gverage opleculal whightiin théreange af akoutAPB.000n ¢ récoveridifionh then a
vacuum o9ueslase ardds gried inscvapyuginven gERANPevEiBht Al KYLATI ON OF PHENOL. 5 About

50 g. of _ethyl ene- | ene co olyner is prepared substantially in
acquanwﬁéﬁﬂwof Exarmple 1 is dissolved in 200 rri of

chlordbenzene and a solut on contalnln 10 45 of phe in 200
m of chlor¥ B’°%VH 'srP6°8ﬂﬁ° ?‘ 'EVdP jg’ g'e

bl anket dﬂe 00 ml Jf loﬁ?f7 ne r qe re unj’ mtro e ;Eg) ’0 5631 the
reacti Onﬁ'éﬁg( ub'b ? 2 ﬁg sLl io F"a dihér& ﬁre is st ret)'er r]
for a W s0- g.hff ﬁd’r\ ool Iu%

anmoni a |qu$ hee tloﬁ .sq &raa ho § ?b?eéi?éa’l&'t&{‘so'-ét Jadi @rrtﬁ'ergsoﬂr o
filtrat ee*cgssryﬁ o err of the solvent and excess phenol

EXAMPLE 3 - I\/ANNI CH BASE CO\IDENSATI O\I 15 Twenty-five grans of the aI kyl at ed

phenol wekaPLES -NANNIEIEBASEUERNDENSARADNY | n accordance with the procedure of
Exanplie Z 1S dissolved rn 200 g. of S150N | ubricating oil. To the solution
i s added O.TeéntgfiveOdrarts 6f the aikplald phendlewhithdisCoréfared . substaniially rva betelagrde vath theer r |

under [ eprotedurblog ExamploLer i@ dissiviad ;200 gt ob SfiEONrijbrieatidg &ik 06 thatsolutivals dddero®61ad. uf e

for 1 homﬁ-hbxanamiafmlarandlG@ﬁedofrfmldeﬂyde atai®ed uhden d.. The mixiyre ishiwated toct15 0@ and

m xt ur e' kepR@t thariprapagature éor i1shoprain scfdurtngcifed round aptiomed flask. Themcthe tpactipr gidure’s s
V\QP) 2qvi temperatureN raiged t4 $30°G5vhile fhatreastionTigesekis rsivpit nifh deyalix asrfordSxminytes. The t hen

ed t 8iripred meagtionmbrtiue iprthen caplpd losepmyjemperataye. diyited with 108 .0 beptagpynd filforedy ed.
The fi | t Mha fliratess them firiped 3R with dnely gasig lemoverhePtner 1| gas to renove
hept ane. EXAI\/PLE 4 25 An SAE 10WI0 fornmul ati on crankcase notor oil

conpoial t repar ed by dissol vi ng suf f [ CI ent l\/annl ch Base Condensat i on
produ®& which AEs req substant ls ) é'ss vi sCchg
Scamle gl aseé ey ,dﬁﬁm% %?mﬁé%% e dipied i
(active | |I §> &Itl &:{i\leﬂﬁ é&éﬁ ots ﬁ

cont ai nSB o o fonsa 8:[1 %ﬁ glgcpéon{aﬂ by blt ntu

addi t iy egqqi onposition useful’ as a uncti onal vi scosi ty

i ndex | nprover add|t|ve I n ol eagi nous conp05|t|ons 35 whi ch conpri ses

condensaicidis pProduct of: (a) at |east one al kyl -substituted hydroxyaromatic
conpound forned by the al kylation of at |east one hydroxy aromatic conpound
with at heastonposiidnassiulaa lal yultitinctidhal Kisdosiey itdeld yrhpesver adiivecin olegtiriots ¢aipysitiohs Of

f r om gs eat ewhidhleamprid@s ddbdbnsatiorapadutt 600, 000 nunber average nol ecul ar wei ght,
at | east 30%{a)fat béstonalkykssbstitited hpdroxgaroroatit aomponing foraredby thle alsylitiom pf at dbestene
unsat ur at i on;hydtéxy aromatic ¢dm)poartd with zes teashoae tetmiwstly unsatpratad ethviene aiphetolefn) polymet east
one nucl eophiof fram greztertthant20,000 toEheut 5HPEG mbievavergge mbledulsr weighh @t leash 3 pithe
polyrer conpppiymes'shainscaythining:tegy esyiidenegipedtiyaliers. 45 3.  The conposition
of clam 1 orb)2tlgsbeneiajdekydp rpactanki3ed aver age nol ecul ar wei ght is from 30, 000
to 100, 000. 4°)afﬂﬂ%8'%r?ﬂ‘6%°P'ﬂ'\'°d?P°&r‘f any of claims 1 to 3 wherein said pol yner

h I t hyl tent of f 65
Conposi t PorTBEoHpFHG o Gpn o 5k 3ok amos: A HXEre 800t PRI ol yror <

chai ns, C%”tﬁhn ;gséagpop% i/ 2GRSl 188 hith} ohge SoisCl PRl ShoB o 21V

of clalns erein rox ar ona ri ses enol

4. The composition of any of claims 1 to 3 wherein said polymer has a molar ethylene content of from 45
to 65 percent.
50
§. The composition of any of claims 1 to 4 wherein at least 60% of the polymer's chains contain terminal
ethylidene unsaturation.

6. The composition of any of claims 1 to 5 wherein said hydroxy aromatic compound comprises phenol.
55 ‘ _
7. The composition of any of claims 1 to 6 wherein the nucleophilic reagent comprises an amine
containing from 2 to 60 carbon atoms and from 1 to 12 nitrogen atoms per molecule.
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55 7. The conposition of any of clains 1 to 6 wherein the nucl eophilic
reagent conprises an am ne cont aEm04g0E0®BY2 to 60 carbon atons and from1
to 12 nitrogen atons per nol ecule. 28 EP ,0 440 505 Bl product, which has
a nunber average nol ecul ar weight in the range of about 209, 000, is

r ecover PQAYch yhick has anymben axerage-mplpcplar waightin therange gabout RPSAPR+is tpovprad frpm the

over ni gfiftociars@ndds gried in a yacyup) ovep gh§OCHE opatlig.. 5 About 50 g. of

et hyl enmprepar ed substantially in accordance with

the pro di ssolved in 200 . m of chl orobenzene and

added to gyl B bl Qo,ﬁ,?er o3 hiﬁes%t.gun 8ok e o
eegrfa ? gfnket

s e Rl

m Xt Ur eBFasga% it bhsibaWib h‘3 ch Eed &W dulﬁg rda&no n&d?& rsea"ﬂﬁ Hil thEQempth r&ls _
aboutyy Linkyghled tol$tP C'16odbbit A Tholl Fletb&tibromidifRNs memﬁerua&nhgoe&i@ghsahummmnﬁmm a
until andi@bitpHal otitithdds THRoRidA8E iiterbd Andb Mb Hikrktd & Helted fol15@0RE diich thB Bolfdnt dndat
I s _heat etedsphpat.r] to distill of the solvent and excess phenol. EXAMPLE 3 -

MANNI CH BASE CONDENSATI ON 15 Twenty-five grans of the al kyl ated phenol

whi ch i EXAvRYES -SMANNIOS BASE CANDENSATIONCcor dance with the procedure of Exanple
2 iswgissolved in 200 g. of S150N |ubricating oil. To the solution is added
0. 61 g. offwentgfiveegrame @f thei alieylated dohgnad Bvhigh i prepagedeybstemtiphyein caccqrdaneq withh ther
[err]. PReedHie,df Famples? i clissalved iH200 e pf| S189N) lukricgling pjl. TOHE& sojutionpis added (081 fgoef 1
hour i n1-&hegrdianineasd °r3519nél' fBﬁ"ta! s a? PG underfler Th"t ﬁ@"“fee'ﬁc'}?alt??rp ﬁ1‘§<t%‘l“1§ 's 20
ten;per akent é‘ that tF'aPeéﬁﬂef %; n & fopt geck e’°‘t"€a‘{f’f’?

N2 is p&p re Whilp '86""?%&‘??? ('Fns 'ﬁ;‘g"dt gf"} q gg room
t enper a?rh[i‘? e :ﬂt"é!’(‘}”'\ﬁnést ;WE ? %F & F?ed p 104 gl & ept?’??ea'fdi”? te is
then st TP ‘Bihen sfpee O R 9518 63 RE0% hept ane. EXAMPLE 4 25 An
SAE 10V, I ation crankcase notor oil conposition is prepared by

di ssq vrn'gnﬁ'#l ci ent Manni ch Base Condensation product which is prepared
substant i gyl gag QoWESF HrH@RR Vinkddsd nﬂtoproﬁ)(bgtqHJsﬁopfis Brsdigy By %ns&cﬂnn@‘ Qﬁﬁi@ht oi |
L0 providfich EaR8BOdohdafith SrEUBERIHIENNS prbpatedbubstSMibIBGA hotrakrde Wikl 18 Procedite &A1 d
Manni cheBapR TRAMKRRE 3l tdptodeQtiebrp osm%h%orﬁél Ring?d .S Wt. %0@éRé Mredient) oMeaid %am‘.cha

det er geBiseicBivehdation prixREK Bl Qfso GHEHR A3 va s lof 3 detérgieht inhibi packdgd o Bonventiofal
conpesi kddameslisef ul as a nultifunctional viscosity index inprover additive

I n ol eagi nous conpositions 35 whi ch conpri ses condensati on product of:
(a) at PCwires one al kyl -substituted hydroxyaromati ¢ conpound formed by the
al kyl ation of at |east one hydroxy aronatic conpound with at |east one

t er m nald yA campgsitionaseld astahmuitisunctionklpisgosity infleximprovey additive in diqagingug cempasitionshan
20, 069 t o vishieemeBes eodensligpepdustely age nol ecul ar wei ght, at | east 30% of

t he pol yner '@ athgst Are eyhsubstited Vt"’é’ﬂﬁﬁ%‘é‘!" ‘@F‘H‘éﬁ? F°F’ER§’rR¥ t’l‘Pr@‘@{iaﬂ?“a‘t' Alapast ong

(b) at | easlhy‘!f??%‘ kil %{@°F‘@a‘ﬁ' i) eas%ﬂ‘?ﬂ‘ Iy yunsafuratad qffylong, 'F"é’(%ﬂlpP'V'Ee’
reactant. 29 fr%gfeg ot g m F\éﬁ'ﬂ?"%le&’%&ﬂ?%‘?‘ et <& an
et hyl ene- pr Qte' jaal etheny °'é’8ﬁb’8‘é°f‘t|on of claim1l or 2
wher & n sai c)erle gneehu rﬁ’ﬁ aé'ﬂl ar weight is from 30,000 to 100, 000. 4.
The conposi ti'on 0O e 1 to 3 wherein said polyner has a nol ar

et hyl eng cggt.6R osﬂfm & cﬁm 4§héré?n @iﬂ Of tﬁ%ﬂpnsig al$ethy?l_$}1‘3 BRobdae.of any of

claims 1 to 4 erein at |east 60% pol yrmer alns contalin term nal

et hyld dgnerdnambeésitdh loPBlaim 1 or 2 wherein said number average molecular weight is from 30,000 to
100,000. -

_h

4. The composition of any of claims 1 to 3 whersin said polymer has a molar ethylene content of from 45
to 65 percent.
50
5. The composition of any of claims 1 to 4 wherein at least 60% of the polymer's chains contain terminal
ethylidene unsaturation.

6. The composition of any of claims 1 to 5 whersin said hydroxy aromatic compound comprises phenol.
55
7. The composition of any of claims 1 to 6 wherein the nucleophilic reagent comprises an amine
containing from 2 to 60 carbon atoms and from 1 to 12 nitrogen atoms per molecule.
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6. The corrp05|t|on of any of clains 1 to 5 wherein said hydroxy aromatic
conpound conpri ses phenol . 55 7. Thep §qapees 34 on of any of clains 1 to 6
wherein the nucl eophilic reagent conprises an am ne containing from2 to 60
carbon atons and from1l to 12 nitrogen atons per nol ecul e. 28 EP 0 440
505 Bl 8. 8Th®hecampositiohitorany of elais Af tocd aherein aid @miiie whmprisbs a Jwlyalkydenbpolyamine
conpri ses a poheyair $aid aiylepogroupndontaing\B & @8i carbansi aid adik pohalkgenppdyamiremattaingipon?2 t o
60 carbons an@%&todewnyseﬂekwlmbpol yami ne contains from2 to 9 nitrogen

at ogs, per nol ecul e. . The conposition of claim8 wherein said am ne
conprise§ ol WWP@W%@IWH@“’"&G’"W%@Pﬁ?&%ﬂyﬁﬂiﬂe’@f’mweof clainms 1 to
9 wherein said al dehyde reactant conprises formal dehyde. 11. An aromatic

conpound ud@s The caep%?ﬁ'%?féa!g?fﬁ!ﬁwe 1d9 ﬁﬂB%’?'{' saighaldahyge;rs: "%WW°%@WP@€%

| kyl - sub t t ut ed t. t.h k

of ut fgait'o eoﬂ awmé; , P°a% a%% 'C o °t9°”ﬁd%¥va%§mg%m S sy H*Ht q"
pol yrer 6 fr 'g;? .gg ) Q aﬁam%’}i‘é‘mﬁmﬁ;a& %%e% it m
wherein at alfi=iqm b rn;%cﬁa. a*.m i iy et Neny ||
unsat ur atlon he ar OITH'[IC CO oun ﬁe %aw ng one or nore Of

the featurgg ﬁ%fdrd?ﬁ‘aqc g&hpﬁﬁrﬁ'oﬁﬁaﬁ 14 ﬂavﬁtg ofeor idre ﬁ'ﬂwe%a'luré‘s%ﬁﬁ&‘hf éﬁiﬁ‘ns 5% a' ni ng

from5 tg 60 weight percent of the conposition of any of clalns

and/ or t he 18y Af 6Kdbnesn@d® bontainhg WBM LYY 60 weighterbbnt bt 016 compkiitnlof anyldt claﬂﬂaa 19 |1b
concentrate Oéndot b Rydicky aRmbiiti compaind sfam. O drelalmDi2anei ght percent of the
conposition and/ or the 20 hydr oxy aromati c conmpound. 15. A |ubricating
oi | conpositdi The aicabcantratend claimid ¢ontaining froronéiko 80 veslgbsperopnti ah the xcompysitiawandir the
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etwa 500 0G0 g@bmmerbtzoNg 818 Alsi riditifunkidhdlibs MisbeiBtinBsGerBésderatRiitv ROBiigsre2dsahhéen
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4. Zusammensetzung nach einem der Anspriiche 1 bis 3, bei der das Polymer einen molaren Ethylenge-
50 halt von 45 bis 65 % aufweist.

5. Zusammensetzung nach einem der Ansprliche 1 bis 4, bei der mindestens 60 % der Polymerketten
endstindige ethylidenische Ungesittigtheit aufweisen.

85 6. Zusammensetzung nach einem der Ansprliche 1 bis 5, bei der die hydroxyaromatische Verbindung
Phenol umfaBt.
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hydr oxyar omati schen Ver bi ndung gemaB Anspruch 11 oder Anspruch 12 enthalt.

25 14. 61hknmeendischd Verdiadungungohransgiuch 31, ditogines @dddinmhitd deegemEBodee Anspriichen 2 bis
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dans | aquel I%‘W@W‘Hﬂh@'ﬂﬂﬁ?ﬁh?@é“dﬁc gangatiomp| ecul aire va de 30 000 & 100
000. 55 4. CofPdst mopsuseampaséthydropryear ue Griyerdituans alkyles {AEARipaE Alkyialie d'au moies
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2. Composition suivant la revendication 1, dans laquelle le polymére comprend un copolymére éthyléne-
50 propyléne.

8. Gomposition suivant la revendication 1 ou 2, dans laquelle la moyenne numérique du poids moléculaire
va de 30 000 2 100 000.

55 4. Composition suivant I'une quelconque des revendications 1 & 3, dans laquelle le polymére posséde
une teneur molaire en éthyléne de 45 2 65 %. .
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chaTnes du pol ynbre contiennent une insaturation ethylidene termnale. 6.
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Conposi tion suivant |'une quel conque des revendications 1 A 6, dans
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d' hui l e sui vaeWaire de plis,daRf Q09 Ai56%000cdang lefebavapains £ %pdag shafhes fu pelypie epatiqnaent
conposi tion e%msefufam?ﬁ'sw@mtm%h aromat ique. 35 15. Conposition d' huile
Iubrlflantecnte nt une uan i cace co ddi ti f o -
i 111 R Pk onsins pi ' i S SRR LT Pk o peprsart o
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17. Cbnp05|t|on u rlflante suivant |a revendication 16, contenant 0,1 a 12
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35 15. Composition d'huile lubrifiante contenant une quantité, efficace comme additif multifonctionnel amélio-
rant l'indice de viscosité, de la composition suivant I'une quelconque des revendications 1 4 10 et/ou
du composé hydroxy-aromatique suivant la revendication 11 ou la revendication 12.

‘\_/ 16. Composition lubrifiante suivant la revendication 15, contenant 0,01 & 20 % en poids de ladite
40 composition et/ou du composé hydroxy-aromatique.

17. Composition lubrifiante suivant la revendication 16, contenant 0,1 & 12 % en poids de ladite composi-
tion et/ou du composé hydroxy-aromatique.
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