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Typrc%ly, from0.7 to 4.0 (e.g., 0.8 to 2.6), preferably from1.0 to 2. 0,
and nost preferably from1.1 to 55 1.7 gmwles of -sai d nonounsat ur at ed
carboxylic reactant are charged to the reactor per mole of polyner char ged.
Normal ly, not all of the poI ymer ’eat s G Th t.hie  monounsat ur ated carboxylic-
reactant and the reaction mxture will contain non-acid substituted
pol yngs . anth@) Redviiivey ofs@iip Sichtdstado I’(Bl’ulbohdl)ltjeﬁirbdi arob@xydsrat (®CUghnJeaction with the
polymer, the. monounsaturation of the monounsaturated carboxylic. reactant becomes saturated. Thus, for
example, maleic anhydride becomes a polymer substututocn succinic anhydrrde and acrylic acid becomes a
polymer substituted propionic acid.
Typically, from 0.7 to 4.0 {(e.g., 0.8 to 2.6), preferably from 1 0 to 2 0, and most preferably from 1.1 to
56 1.7 moles of said monounsaturated carboxylic reactant are charged to the reactor per mole of polymer

charged.’
Normally, not all of the polymer reacts with the. monounsaturated carboxylic reactant and the reaction

mixture will contain non-acid substituted polymer. The r)olymer-substrtuted mono- or dicarboxylic acid
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EP 0 540 534 Bl material (also referred to herein as "functionalized"
pol ymer or pol yol efin), non-acid substituted polyolefin, and any other
pol ymeric by-products, e.g. ‘chl origred sqb sglppl efin, (also referred to
herel n as "unfunc- ti onal i zed" pol ymer) are collectively referred to herein
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The ol efin polynmers-will generally have a nolecul ar weight distribution
(the ratio of the weight average nol ecul ar wei ght to nunber average

nol ecul ar weight, i.e. [err] of Epo8sdbs8ae9 4.5, and nore typically from
1.5 to 3.0. The polyner can be reacted with the nonounsaturated carboxylic
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aci d producing




units to polyolefin, e.g., 1.1 to 1.8, etc. are based upon the total anount

of polyolefin, that is, the total of 40 both the reacted and unreacted.

pol yol efi n, used to make thé pr odygs g sdesarwect i on i's preferably conducted

in the substantlal absence. of 02 and water (to avoid-conpeting side

reactions), and to this end can be conducted in an atnosphere of dry N2 gas
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(e.g., ghlori éc | dyed in theireacti | yst of
pronoters incl éd €83t | Ti, zr, V and A (e.g., Ni

acet oacet onat ¢ and d| de) I ch cat alysts o <
general |y enployed in an anobunt. of from1l to 5,000 ppm by wei ght, 55 based
n the mass of the reaction nedium 4 EP 0 540 534 Bl (B) Preparation of
0- Apri whoréle a@bdin ereBhe( $aner diffrot pad aiprintegerSptiarh@sopd. pivbrrbieraiely &erd Oite & and
G | gorer s whersin thglsem PIXC yein tonPAGM, oiefegbbrdiomitde &r i al s enpl oyed in this
i nvention coimpriotalenitiogen ¢qntegingfrite BHEM Shigormprs) wilksemrise geremitnyrom B tadi§i Wit raed
wWith i sonﬁref?fﬂbhéfP@dPtfa‘rﬁ)Wté’(nal ogues thereof containi ng. on average, from?2
Aiﬁta'e ?%h’évx ctn"rtr? s°' @V' 2§oRCH eb'l“ﬁ"‘ r""°dljct or

to 6 or hTé'P LPJ,W‘T ’93°a£‘ &e

ol ecul2é Jf?é gpel prﬁf\’r ‘fa ' d’° °B?t'|° °§0
wherein x "E?WH dﬁ? @e 'ﬂ%en %‘ﬂ'ge %‘P |Sﬁ?aé 4,
and pr ef eFB (é})édrq)gin tio prc‘;il 8%9 accor lis n€ me ns mc ce s S
pr ef er abl y d's 9?21 %‘og’en coh%éent2 1 3 7 orrer g

Ep m% xJI) th ﬁre @ﬁhdls e‘f’g tﬁér@rﬁ Iaé{d %5859 tt]rQle Qonlal‘dh

n s Q&n ?ea& ‘Witﬁ'% of - ﬁ an haftlé 3 &rb&ﬁ!ﬁn bUBBtitutdd succinic
d' St ' | | at 'am}dnd’ésoreh) Y1 & & Mﬁ& hitirocht on-QBQt EBphERdR Morinaehyde and a fatty
PACM cont g&idli s0éh &Y 8614 6did. nm%rﬁ@& pritdaBNaniifie} SEhioBitichalsadily lcbritairldysiial gmtutsi 6N |
of et hyl %@ﬂleﬁlbué—éd‘liﬁe asTieh. Thesly ng@natry @Rin6Yf corpdshighsaineirgd! rdmi detdnBarp BrfiinésheRd
separ atgs ORreQivailVCIvl sovérl SIIRIDS ad PATM bdioms. agpidally theselvptipasiiesabntal (Hywalght 16-23n
be acconpli bibgsantiyockdiubietyl) Metharss, andric kdition J-5% eeipyleoedissaiing 498% @b Bomérs ofhisS.
Pat ent s 2 (dbdndindePdghexy|)betband 2ahy 48-680 ®f &ritdeps. ofiHP@MIRE cloBaxP hetBOE ,coBai@sdOth®F 4
4,293, 687 and}fo8iOvngs.2Biese] cofnbRex TOHpeitionsdarg Samrgtcially 3@ailable from Air Products Company as
Bi é‘ﬁp ani R6EMdoEmsxyl ) met hane (PACM) in admixture with isoners. thereof and
anal ogs®t her eof cont a| n- ing three and four r| ngs can be reacted with
ei t her (1)) Alghas Bpta Ettyipricaly, Hnsaiurafop A ofigers 3deki ni ¢ anhydride or (2)
an adm xt ure of an aI | hat c hy@r ogar bonssubst i henol for mal deh'}/ge
Comast 1) g i rrh 5@%%{? o e |W"§ AT el
conp05| £ a fzﬂ tron mrx ure u er condrtlons eC ed or é:v epara Qm ofri\

wel I, e% mQ 5.1?9 n r eS 36| El | @u Nor%narnes
and 35 arf eff%ﬂﬁrT g g i rtarg QE’ A e %&%ﬁ' QondrdlgS©-
conposi ti g&ﬁalrpﬂ’ Q't 2 oré/\@éusm t'o 10 an drdrérardi ;pfré?‘rmi Q@QY&tb@h%ML )Illugﬁrme
and in addjdnl s g Bty Réntyl Anekd Yndplyl, | RGTESy|,Cdecyl] Sodecyl,
(p- am nQC Yt %%Héd?‘ﬂb&i@ﬁ@ﬁl a 2K ohc O tRbugRiRS are aryl, the aryl group will

( p- am noc\yeherdnp ¥ahtain f@i%ﬁecﬁmtaﬁdnﬁl(ﬂ@ phbiiyE @aghibgly.f our rings. These conpl ex
CONpPOSi t i ONSWHRdnEone @B & thyougly B bralalkeryl e rikésyr gréip Ol gdnsralosopiain roms? 1B/ACM
bottons. 4&rbér atdmsiapd prefeldbll dromt hipl Rndadbah bipmiikaliatveadtestichColayd grotpsadre iyher-al
fornul a | ethpiplgapie pathyifolyt, nant an-fexylwlyb rWiesr anp - rmeordr ptl Rb trawugly [R° aré esikylg the ugny
can comgar |cgrapqubrk3denerally consists of phenyl or (Ci to Cs) alkyl-substituted phenol and-the alkyl component
generally contains from 1 to 12 carbon atoms, and preferably from 1 to 6 carbon atoms. Examples of such
aralkyl groups are benzyl, o-ethylbenzyl, and 4-isobutylbenzyl.. When one or more of R' and R® are
cycloalkyl, the cycloalkyl group.will generally contain from 3 to. 12 carbon atoms, and preferably from 3 to 6
307 ’
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cycl oal kyl, aryl, alkaryl, aral kyl or heterocyclic, which can be
substituted with groups which are substantially 45 inert to any conponent
of the reaction, mxture under cep@d d40®84 picl ected for preparation of the
am do- am ne. Such substituent groups include hydroxy, halide (e.g., d,
FI, 1, Br), -SH and al kylthi o. VWen one or nore -of [err] through Rs are-
al kyl , seaddon afodoy.|lHugtrativepsf suchreyéiealist grauipg bre cpglopmpaineysieblityt raiehexyd reeiclaactyl, and
gener al | gycledsdecal. Wifen e r tmore2of, R'nthroughu Bl ate| hetefacpalie. 1the betarocycligngfoypr gsnereliyb| v
from 1 tesnslsts ofz tROWOUNdOMENG ot Ipaskenecing v &F 12 membes leyrhich ropes s mere dingreerbrpl |
et h; IRy repl?aq y, oXygeR oy pitroge Expmpleseh purh hetgreewglic 9PHERFI°, f”’ﬂeW"V' %ﬂk‘i’cyl
%/ﬂ/lsdel?!l?ﬂ"dy' Ayl tolpphydrgluivh ez’ asd 4ok ke \Wen one of r
t hr ough [ ef a'%ﬂaebeéf’r SHhlenically “&Fi‘r‘i'at@r SR F°"{§’8HE’F SF‘P'S?VSE(S'ﬁ‘i"El'ﬁ"ef ‘Ih?)fﬂ"%’"'igo 10
car bon P8 (e.g., phenyl, naphthyl). Wen one or nore of.[err] through
[err] are al karyl, the al karyl group will generally contain from7 to 20

carbon atons, and pr erably from?7 to 12 carbon atoms. |llustrative of
such & karyl groupsR élltol m et hyI phenyl , o-ethyltolyl., and _
m hexyl tolyl, Wen or re of [err] through [err] ar gagl kyl, the aryl

55 conponent’ g%ner%ﬂ" Y CoirsT S s?§ of phenyl or-[err] aikyl'*substituted

phenol and the al kyl conponent generally contains:froml to 12 carbon .

at ons 45 ety RY €2, ind OB khd Snfo & aNHBAA: @G hydFOgaNTHI QBstfiedSel Gnsubstatdey |
groups aky@robRbi ¥ dofe® by, brexaamés, ofasch dAptiaS BRAbtYIEMREIE Y insatiNed chtRyiges comr e Of
[err] armufidsécd Garrisili arb erymsyaid mbikiacrylig) bad) phennéthy!, BEHYE fsabrbpy!, @ity bt issbotn 3
to. 12 CaateBO0f @tylicrand aetiagylie fagids d-yutehsio i@, 2-lexénols acid, Eled®n@el @cid 3m@Hyl-2ar bon
at . | neblasdia atid,v@methyl-2ibotanalry edid) -thehy|-gropgsic aacd, yediarprybd ybutendiy cleidbet yl |
cyc oknexvy¢thyl 3/ dlutsoai¢ péid, 2amiebytarirbrsdeie] ecidi| 2-isopfopyl-2dwxengie agithr &3-dimetfd2bjtencier ough
Rs are hesideBorgbpivb2-methd-2tpentenciscagis] Peropeneia ;ﬁc'gehethséﬁrpyoper@ﬁ@r wethyl Frmedhyl 2-
conpounderereqeaiey methyl hidenogineetiy Arjexsnoap, fsgprany! Awipisecels. phenild-eqitens. StiaRpr e

ring car®dh 2:RreeReaesoctadpavheagp ?))6&96‘?5%' %ﬁ’ec?n%tP'o‘”@[é‘PPm%k%r?p‘F"é%m%? butenogte.

het er ocy'r“}‘l"‘T“tE3 hegviss r%qe@oareur Ith %2 rid eridy xan

L ST Tl Gona. by sibyentn rieuries Ty Y oot ompahie by PR a1y
unsaturang’a" ‘?"JB'EJ yl ate corrpounds einpl oyed- herei n .have the foll ow ng

formula: 10 O [err] 15 wherein [err] are the sane
or different and are hydgogen or substltut ed or unsubstituted hydrocar byl
as defj ned above. f such al pha, beta-ethylenically unsaturated
car boxyl ate com po nds |of %a 111 are acrylic acid, gﬁ}hacryllc aci d,
t he net hyl, eth op opyY, utyl, and isobutyl ester Jf acrylic and
nethacryllc acrds 2 but enoi ¢ acid, 2-hexenoic. aci.d, 2-decenoic acid,
3- et hyl wr%reurhaptrerm GndeRi e e mhalmf%rehuarﬁrm aycw;;brd or Srbiagelydr-RsybsRRRNOi C
aci d, s53- pyekabyexasl ddinedd ab&s.0 Eganpls dof shich 2iibha, nBdtdythylenRallybuisetnaied datbioxy)ate
2- pr opyI thidegtar dlomiuta 1M @iednetiimesaptp Sbyterodte hethyimendapto 2¢hiexbpoate, isopropyimercapto 2-
2, 3- di mededagrioat.- ghetwmmcaptosipedisnd@@tec ipdiany Hwlyinior@ptondtpippbnogte pestadeay yieccapte i2dpro-
pe nesineatey dpdbcyimercapio 2-dacenogip.eosicienrapyimatsaie 2, 3limathyhirputgnoate mmtwimeroagto 3-
yI 2rhouy-Btopensate.anaty|mercapie R@rapenoate. meshylmanspip 2amegiybprenepeate, pisdhg fke.
2 pe ntnoaflBe alphe; beta pthyidsisely unsatyssterd eakesyag @ewaweﬁﬁmpryfﬁ bRseim bave dhe fellgtrecy |
2-deceno®® ™MYgc| opropyl 2, 3-di met hyl - 2- but enoat e, net hyl
3- phenyl - 2-propenoate, and the like: 26 = The al pha, beta ethylenically
unsat ur at ed car boxylm4 e g3hi @est er conpounds enpl oyed. herei n have the
foIIOW| ng formul a: [|3rr]| vvhe}keln {err] are the sane or different and are
hydr ogen or subsr}t+uces®mr—@rsuiB! (RUt ed 35 hydr ocar byl d¥)defined above.
Exanpl es of such al pha, beta-ethylenically unsaturated carboxyl ate

thi 0est episd RIRE TH @ dnYf FaTaR 554N FRAMGRRLAI reliyliBRA: Subshlbly b RS BaRGS
2- hexenORydRcarbyt PESAR dBBVeC BRIBlIeLof HHRE BBRBIIeniRINCILIVEES SXicRy21ddS b RRARA €,
tertigsyvhm yhiveiamtie] 2hekominfRE BoRbehamide,! RAGEY-HEHERAPII0, RmeByi@-bulRRtd] 6
dodecy! npesapipparathie £ 3@aichexyG3-bilteamiipy 2amteBpbuisnamidd - eispyi-Rytopéhaldide enoat e,
met hy| meisspgplyiee-ixenginieiy R 3-dinpthyitutentraide, g tiiphexpiroagiyb2-genanapides obtivethyl 2-
et hy| mebwenpiide, 2N Medithy| 2Pexenamidsn Abisapropaingtdécamnidek &l:-phdy) 2-pentdramidal Bhatjanbet a
et hyl eni ma | $propemarnide, aNedadeayl berripperanide.c Mripdidadely! rdebargride, h Bregdloprdpaly 8.3t he
foll oes dlmgthfl-@fbn’qghamldeRZI-mml 3~ @e@wg?-pn]openamlde 2- propenamrde 2- methyl—z-propenamrde 2-
ethyl-2-propenamide and the like.
The alpha, beta ethylenically unsaturated throcarboxylate compounds employed herein have the
following formula: .

i ),
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wherein [err]are the same or different and are hydrogen or substituted or
unsubstituted hydrocarbyl as defined above. Exanples of al pha,

bet a- et hyl eni cal | y unsaturated cardpoxsqpsgdas of Fornula 50 .V are

2- but enam de, 2-hexenam de, 2--decenam de, 3-nethyl-2-hept enam de,

3-met hyl - 2- but enam de, 3- phenyl - 2- propenani de, - 3-cyc| ohexyl - 2- but enam de,

2- met hyl - 2- but enani d 2 2 @rogyl 2- propenam de, 2- -isopropyl-2-hexenam de,
2, 3-di met hyl - 2- but en de, 3pcycl ohexyl - 2- et hyI 2- pent enam de, N-nethyl 2-
but enam de, N, N -he jade, N-isopropyl 2-decenapgjge, N phenyl

. 2- pent enam de, N—q% erti ary butyl pr openam de, N-octadecyl Zﬂpr openani de,
N- N™di dodec I dec pam dp N- C o ro -' 55 di net hyl - 2 but enam de,
N- met hyI E'J R R dd@e h TP@P ubztu ged 5 _
ethyl -2-p ‘6’ eéa'e é%"% ally, ynegtyt §t8t93t"at ed
t hi ocar bog s[o @9{{5 i |c en 10jC’ aci n%lhl acu t nthi
EP 0 5 sﬁ et n onc acid E’W fp o nthmlc gm " 3- cy ohex - uen ic acnd met‘n -

4{9 é’h -| p A{ en fojc f rt‘let Igb h|0|c

hydrogen gy { roa¥ iG¢ 3t y etﬁﬁ do fh fi -
Exanpl es Qtéthﬁ @pen ﬁét@ rﬁét 2%%&% é’ ekWﬁ@-héJéﬁ St‘aﬁﬁfz ik, &le 2-

(I"

pounds of pdr@nihléhs, téﬂlarﬁﬁtﬁyl pRIpbiRdall, SitdeedFb-Fropehith %E‘d& &y 10d-Gocéttliddte, cyclopropyl
2- decent hlz Qldﬁneﬁ&!—zdouteﬁthmta hﬁ(dthy%—ﬂ%ﬁﬂ@%&ﬂbr%&teasdddhe ike.Tet hyl - 2-but ent hi oi ¢
acid, 3sphemyb alaxapba@aﬁm&mcalymnmraed dRhi6IY G0 BRVEKI oetertidinBdthdl éMploy@fhetbin have
2- met hyl - the foliwikyfo@tahi oi ¢ aci d, 2-propyl--2-propenthioic acid,
2-1sopropyl -2- hexent hioic acid, 2,3-dinethyl-2-butenthioic acid,

3-cycl ohexyl - 2-met hy] 5 2- ntenth|0|c acid, 2-propenthioic 'acid, nethyl
Z-Qéppenthloate met y thyI 2- propenthloate met hyl 2-but ent hi oat e,
I _Lgﬁ

et h 28 hexent hi pate gq decent hi oat e, phenyl 2- ( Z ?jent hi oat e,

tertiary butyl 2- pr opent |oa e oct adecyl 2- propent hi oate, dO ecyl

2- decent hi oat e cI gpro 3-di met hyl - 2- but ent hi oate, neth

3- phenyl - Qgﬁé b hB a'fde a"ﬁ % FPé"q 'i’r ereftsand arq—ﬁgdr%e Hésubstélftﬁ) grt Wgyyl@ﬁpt@% ly

unsat ur at th

fol I owrhgrids fm" f ,__ %F‘E’ eée'td '%éﬁ‘é s o 51 gt 2 H%

hydr ogen é y °£P'bd$'i"°'?isac'8e ;c fe °

Ex e h|0| acd -m - -b | |0|c acu -pr ndn 0| a he |0| ach
anpl e u@ c x, B 2 ot fm %&Q

25 est er ZEH etl%/? ute d %?ﬁg Sih ﬁgxgnd dat:

2- dece%j fs&r y 2 lthl 2- nt ﬁm QtQ dithioate,: octadecy! 2-propen-

3- et hyl - él'z%&m&fﬁ ula bI68YY b3 mrttrgpﬁmgnt.mo%cmaﬁtu @-phenyl-2-propen-

3-cycl ohea,y.toatg gaumamke di t hi oi c acid, 2-nethyl-2-butendithiolc acid,

2- propy! - 2- mhe RpA4]itshi anyrenaalydms&umsdawo@waxya?mtbewfmdurtdbIeaip@yémhaem have the
2, 3- di net foydwing-ématiendi t hi oi ¢ aci d,. 3- cycl ohexyl - 2-net hyl - 2- pent endi t hi oi c
acid, 3spropendithioic acid, net hyI 2- propendi-thi oate, nethyl 2-nethyl
2-propendi thi oate, ngthg3 2gbutendithioate, ethyl 2-hexendithioate, 30
|sopr opyl 2-decendi tpl odt e, "phenyl 2-pentendithioate, tertiary butyl
Qfopendl t hi oatgl —2-RrOpe)- di thi oate,. dodecyl ‘,ijldltécendi t hi oat e,
opropyl 2, 3-di rret hyl - 2- but endi t hi oate, nethyl 3- phenyﬁ -2-"pr open-

d| t hi odt e, and t Iie TI;le al gha beta ethylenically unsaturated

t hi ocar bo‘k’ %AE?) ¢ Hifterent arﬁ‘a\?é" *tyﬂ@g‘?"o‘trlsb‘ﬁ"ﬁ d P’o‘t‘"ﬁ'ﬁﬁs‘&“‘e‘%
[err] 40

substitut g fﬁm ‘1t°t" é‘

ﬁl ] #y&pgal aselt fnca(g (?{? %ﬁ des of
k:ethé-z-bu ent oaml? ﬂm [ﬁro%is%l 2 b?whm.). ':,):1.'& ﬂ% oaf;/I gﬂt t1te1n are

al pha, {)

2-but en hb %H&x lezl-m ﬁ I§i§ ogrﬁi%dﬁam N-diethyl 2hexenth|oam|de N
3-net hyl - BdBhtRIGHHIALE N- p’ﬁenyn'@- Q\Yénth%arhi’dé %{eﬁgﬁ%ﬂﬁpmpenwmamlde N-octadecyl
3- phenyl - 2- .rab&m;awab ORN-Gl8odecyt Pidebanifomhlds 2 NAYEIGH Q2R I-2-butenthioamide, N-
2- et hyl - &ethylt 8Phenfi2-grépomAta Qprgf Whmide, P3- ﬂ@lﬁﬂlzmdb@rﬁh&ﬁwlde 2- ethyl—2—propen
2- | Sopi® Plcardidér eneard Ike.oam de, - 2, 3 met hyl - 2- but ent hi oam de, 3-

cycl ohexyl - Z’rdﬁi‘ﬁehybmﬁburlm%ﬂﬁr&éﬁcfﬂn@ﬁﬂtﬁﬂ’ACN—dﬂW\bwolr&nﬁ&tlﬁﬁcbﬁﬁﬂgbvﬁeﬂus invention
N, N- di et hgtb I@veh @lkgindstorsoctndcgt; aid- (IdweO pikyipsubstiltedezaid Biid andsiktive b fubie pigterred
2- pent ent tampawrids ere chinpaandsi ohithy fdpadly | 2- pr gpent hi-oam de, N-oct adecyl

2- propent hi oam de, N N-di dodecyl 2-decenthioam de;, N- Cycl opr opyl 2;
3-dirret5hyl-2-butenthio€gnge N- e S

N
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met hyl 3- phenyl - 2- propent hi oani de, 2-propent hi oam de,

2- met hyl - 2- pr opent hi oam de, 2-ethyl-2-propen- 50 thioam de and the I|ike.
Preferred conpounds for reacti onERiotd20t588 BRPACM or PACM ol i gomers in
accordance with this invention are |ower alkyl esters of acrylic and (| ower
al kyl) substituted acrylic acid. Ilustrative of such preferred conpounds
are conpBeRd¥ iphydrqgen pior Guiols iyt grpupysuch agmettyigand RS 3uhEoggtherracCiRe Gs lky!

hydr ogerﬁ"‘b‘f’ %Fp '@‘? r‘;]eb%{'l‘%iﬂm ofj‘pas ?u@ﬁ“ A% Ao rayeup. fon @x ethyl, gy B’g@ﬁ or a
oL i SR Y
f Or e?ﬁ l‘lg'j: en th ?eﬁdlﬁ ? E)tlyl §l€ ?{j éomprlses a

tert mv ? g prisatly
o he e roduct w h th ne c t
e nact a@f She a I pLEo: E" éﬁ%ﬁ gg mgfgfm&% Bl e%n and
met hacr 3{ d&le@t@ b, § ul

et hacr Y5 Qhifg re ﬁﬁ‘p% @l tﬁé:ﬁ mm@c ﬂ% g ruglg%r | S€S
a CO”BOLh@QmQ rmic® Fiidh nﬁdd-amr"%pco&ehﬁnégxﬁgﬁaﬂqm clidsiof Qé ch% dré} noduct

Wi th thend @by BMdiSo-&Rdsabisughlit Wit 88 lun@koo Thl Qudn J?éeagfsn ﬁ()abl@ri h%UC
mat er i altwosatidd-difesi N terned "am do-amnes.” Simlarly, when the sel ected

al pha, bet melpsasiliradoeshir@ omBH RElied fwith @3abivh @ondRIGRED FbrSxSmple, GO Udr Whigs-ei n X
i s sul f aminetisermieeiSthetel sDstanslg bauiriolsd radidunts of Wiel dhsdtl&ed ErboRALe) EndCdiVa@ing Sre
t hi oami deacted.rkhe pess¢ncCoSHdbspesant thet ditgeicalip uesatuesied réacentod Forinals € teRdd 10 fyiskichn

"t hi oamaghidogmineewhich iFgnore creselinkenthe) theh ebtdiged| whatengpbetargiallyssjuiomlal amdlintsedft ed
to the peasignls atsi evplayed] Wheee fof ecandnilo onethan egasong|at tiasadjitked Emigp-aining esitgneleest ood
t hat suc@mingjisdesised. genefally ameler expgss otthp plbylenisalyhmsativitechieratant efrabout ot ledh 0%,y pe
of  ai d¥dinf E0-3087emat) orpaiph éos exgnede. PERY%.df emfdt Feyrrgore RiEiens qspiinking ennor e
| i nead’ éfﬁea%“ Ca'ﬂ??w@ter’énjrea?' ﬁbw'%mfé?féb'ss%@%ﬁmeaq qlapnes ¢RECYPD [eBTUeH RPLPIEBPIGE t he
unsat uré‘f°§’6 qo élh 181 uohi 331000 Put preletably 9. oxppRs 9 WHAHc & BP
excesses B I PIEAP9Sy qr z?F\HPéetd fo""?‘@&g ant of Fornula | tends to
yield an PEpm '° t°° r'lgé B"T%ﬂ"” f’”pﬁtﬁ’f’%ﬂ'ﬂ%"ﬂ"’

dr e
substzgnt |t81| jge% lang froerﬁ‘agrhy a dé’noat % "?é:' ine. "j\%:?e. is

ts nmar

econom CP M [4) l)i o‘l;i or ﬁgﬁ (g %dg%mme
desired coﬂﬁ yge%f @Eo @ ﬂi}l\% r?r?ole% gf Sgl aﬁf@ll) Mind! nsa ‘ura react ant
of about afnel i8R bbiiden Bb SEloctsy Mq{llgcgr(e?@vrl ha, &fa-e@%@ﬁpgl@ unsatdra QO%
I s enpl Qymsbund-R' cafidA Q)uﬁ&tfansﬂ'ﬁblchérﬂp%?a‘tdré hpé&tattrds Z[b to 0% CReompRliidnddomeXy! at ed
mat erdoalreatams! bt f6REE cabbeyeriiffoybd @Corediicl; BnedgehbrBR tBied &R He Ir&BtidA DS Weating fHeT
exanpl e readtaite bélow €00 €S Suchfas B09d-QA)%r @rsulibRJeRsd SFURR, ah 39 a MW houklWhers an -
pr ef er ahbylicaypeaspes smplbysdDhs Piigress of tHsaedztdnax ¥ Atigd bitHeqErhavhl. of hala@6Hol RXCESS
can be dompingthe@mide. Dieisg the darly Ifare bfaicabicyion didakol BA&NIved g6 PabilybeRe t1e0HC ie kBt ai Ns
from 2 tcasedf jpwibniingyal@hinsiciyasougianger sthanbledsthe readind sibwscthé Atipbratire Yvaibbd to
ol i gowemrughrtte pdiwmerizatiert tarcampietion ertcthe: temperbturle amayibe arided 30 €50¢ O rdvarct tadleridrof tha
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3,541,012; 3,639, 242; 3,708, 522; 3,859,318; 3, 865;813; 3,470, 098;
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viscosity and/or the reaction rates.



In one preferred enbodiment, the [err] |actone, e.g., epsilon-caprolactone,
is reacted with a dispersant material in-a 1:1 nole ratio of |actone to.
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preferred catal yst. The cata yst is added,to the reaction mixture at a
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Comparative Example 8

55 :

The procedure of Comparative Example 7 was repeat d except that the charge ratlo was one mole of
PIBSA per mole of PACM monomer and the product mrxture oil . solution analyzed for 0.63 wt.% total _
nitrogen. .
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pol yi sobutasmgtive BxamplesT-8nd giher eAmpargiveyorierdle comprisbg coriapricigledispprsents #)-(C).

pol yi sobuthg|resHdngeympesiiiopy wase th?’Q‘?ﬂ?“ fardpdaaiphi P@O“a{""’sﬁﬁé tFﬁ‘)@a? Y%S'Hs"l‘lﬁ“b"t?!‘ Me7. 4

(68 wt . %tE%Y'P\‘%‘)laﬁ ?%Eﬁeé P' ‘”vvas m xed with 11 B’% do-amine (1) and

29y, 6 E” e' ?h%’a'ﬂ" A‘°aPﬁcf"§FﬁeE‘?5‘t Qﬁﬁf?{é‘ ieF*j'“gwer e

contact ec’ 1 SDgrslg B sed ranrcaser rFl]an at i nrpavmg

was then '.1 g}?’aw COSi f;l L%L%II:B d& % taxlc§o #latl r|v %erally for
The

stri ppi ngy, Qeﬂ‘n §B hat was
filterpd. o P e .naaurlcéi cacﬁ xzs@ e ngg' b 71

nitrogen. de iiwmlzﬁ.c Sialk Qith%% {éré?\tn% arFal {@ e toil\GRtath &P AL Qﬁ&ﬁ&

ani do- am gyl dr)sulbPcse® P WY SuiRA by tcRird Ol 1 HNAY! @ dcal® HEALCHYS G 600 .%
(PI BSA) amg\vagn do-amne (I1) were'contacted in:-a PIBSA primary am ne 40

nole rati o fie 9B lost WAARORUEEIR he Toilstig Mramtiet: 1B Qkovishi® Bsed RAhREERCHI] viHichGrad Hilkyt . %0
total wi tor@@ein. colox awas | i@ed ofl Biadgp rgCaauiiuging for bxamplr eat 4botd 39,00pgratitiesl (¢%.C eyt
t hat am desuling rRear( bright) redhvagpemiataht aji oths aned  debeateP| BB/ thel rsohaiedshatige gharticies theretfyl | | )
wer e contsapdraet out HowPveBSHe pupbmaEtany ol siilirreniaaddeoilrsaltibl® sladge lretursdrk ehiph ardbeating
m Xt ur e ointerghsl epnditons ampibyed byl thisgiest @ilIgFndvip foim additiehal ni-insablylervepcSinyl sluddsi Ve
anpl e Plugge inhibitifth propartiss of thecaddifivep-baing tasted waepsdetespiaert ki adsingelp trortipngt of tRCM
nononefo viggeripiant) used il.ctemalfamopns sell #Fd-S. drfir Fevelahy pestent, phite parissiar addiiveoeing
mononer ey Jmaarg@a of pach plend bping dppted \erenpizcad e stEinipss/stesh penrifoe e apAE
nononer . hpaied 18ﬁ lﬁ:{"' ?ﬁ Rougginthe presengy eftairdigllowing| e Megfing £ty tulpp "3’9‘3‘0\){‘9 %’ off Bring
nitr ogen tested fiuged quagb"l’h%o 'I“B‘E "i‘°€‘ ‘8'7“9‘{'?5 %?P Y ye 7
,.ggfé

was reped 't% %
PACM °/
ﬁ‘g %f‘ifﬁff ie & '%‘ﬁ i ﬁ { U?u‘“aSﬁh i %‘4" Gl O ot .2
gdete ed ygé tﬁ ﬁl} égfbe Eﬁ % aTn

t ot al n|t

i{x ount of
conposi t 'ﬁ? lﬂﬁﬁf 8 &He p%&ﬁ ri E'Sreghﬁ\%@r ﬁl o Qfola ning ahy additional
Conpar at | JgipeX mr Plol ¥ ngﬁgleéde% oeipfdtddh the 'phdence of

COMMEr g Ghe GARRE rtﬁ@naa& t(.e%na(ﬁme aﬂ-th fhe rmlaftebm wa HRQRIIlive O3S MRIE dfsﬂﬁ:ﬂlmt fsted
for sl udgsner Wbkt theBudlivé Gavb G 58l tRuch PRkibitaRsACIidGS 55 B8 plkDinbA & woild b fafba 5tbe
V18 t est )sincathe BRAICWII betbrigikzeo 16 The SIB test has been.found, after a
| ar ge nunberhefiB esavasasédin Seterminelvamiamintibeel Hesteathasdt siniile QBSRSSH ngglalmeot .
di sper si rigoripaimg pil aintalninb miscal am@mioof thediddiperteing tesd din teses!.to Wiieh the additive s&s0S en
for the SidBixedwbs oids semedre as usatkic Heaborertescabed! B tesic Eedhriep grarmh saapiewss Heaton
havi ng arsogie gvamight of abow 1@ \C apfl thetvelter cORBuIBHIS ramovedher Jludg The umemient fluidisfed:
i n a taxieeehsarigtwap ubjpcled drhegiayeing frony 1505 € te feom tempeialyte qyer aperiedd BSthgure slesi ng
a \byi | dugregreney ofi agput 2nyelanieer Minuisn Dering Sherpgiingpheseuges orhish weha mbityre plakeutids | o
used cont“8|“ﬁ‘é(99"6 ¥0a 1r4é‘PPﬁeﬂefEP£§§° ﬁﬂ%ﬁ‘aaﬁe s ipehipled fough the test spmples During
i ndex fOnﬂP?)%’P"g ‘i“er 6'?‘19 P'é‘é Ef‘é{’H ‘é?ﬁ &ps ﬁaﬁ‘e'eﬂ JAéFhRgDP Pitthe 1§ HPS h‘é’i‘
anti - wear séﬂ%l |°¥ el fap any,@

e ¥ﬁ"i Iﬁé'ase

such use(fl P %ftbﬁh sks 1n wgﬁl e sam ens “\:veéhrs]a: amf j:re vsu '
at 1000- 20) ‘WI th'e% {e}/ |soWh dt ?;&&IV_ R%vf 'led Ya
i %ﬁ%ﬁ’

nmanner . t We@ Ee%%ﬁm%o gral :
col or, Waa%dftefs{%@ !éléié?ﬂt\ﬁé fekkg'ﬁg tQEhei%G@o aftf su
grawtlesbe(og,s ). e resu ting clear brig t red supernat ant 0|I was
decanted fromt he i nsol ubl e sl udge parti cles thereby '
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separated out. However, the supernatant oil still contaied oil-soluble

sl udge precursors which on heating under the conditions enployed by this
test will tend to form additi ongp ®b40 533391 ubl e .deposits of sludge. The
sludge inhibiting properties of the additives being tested were determ ned
by adding to portions of the 20 supernatant used oil, a small anount, .such
as 0.5, 1 or 2 weight percent, of theBp&Hticular additive being tested. Ten
grans of each blend being tested were placed in a stainless steel :

centrifuge tube and are he.altg,g,ma,te 13mnib heduisl 6 houEs in the presence of
e

air. Follow ng the heating| the tu oi |l being tested was
coof&d and then centrifuged for _ak ~ room tenperature at:
about 39,000 gs. Any deposiltsatf rlewssl hat fprmin this step were
separated from the oil byl|des@nti (matant oil 25 and then
careful Iy washing the sludge ¢&podi 08w tb,3325 n4.5 of heptane to renove all
remai ping oil fromthe si udge &nd
new solid sl udge that has BheensSfor Lbin mili grans, was
determined by drying the r¢sfere7gndblei gﬁrﬁ%g i4. |The results were reported
as amount of precipitated gl HeRR8ijn 98 aPP¥oh %ith the precipitated sludge
of a blank not containing anycastadréiai@braled pehMobatst§i subdiiibile MbRMRkNtWAS

normati zed to a rating of 1Qerivel&orh @5EM YaBasd poleRyIdhe @6lvdmiteat €d i n the
presence of 30 the additi ve? Cérirertialbestet fidyisobiderlyBdutnirbingldisdasamtor e
effective was the additive a®riadgbrodsps MiiFspedpapdthylehe patange. wor ds, i f the
additive gave half as much g eonmpertiaberdted bandspbutery! subsniibiadispersariten it woul d
be_rated 5.0 since the bl ankdetyed Froh@24d4. il andedyetylet@polyiimineV| B t est was
used 20 determ ne varnish inhibition. Here, each test sanple consisted of

10 grans ahe labtib idatd iherdby Vblained SHo@ | thelt ¥ dspardid ofﬂﬁi?Wéntsm hév@%x&ﬁ’&'ul BiskAB

bei Ng.  pasineilce ahd BIubddShd RirkisniishiiA) Blopdre. addi tive was 35 -adm xed was of
the sane tnipamasvedSiRéinbdd fohRioRBIGNENEH @54 iWae GheRduredt B Sibst dﬁaqhwb&%:@&ﬂmu;i anpl e
was heatontiiblgesl wive b thghdispatsard bandidalec vad usbad Thdserieafdile weme (et | tb Lige Ovitbrd -
remove  tilomelnstortky @est $daeples Uean dugsé aint50f ¢.Uihel cdnge mate slﬁmjatloﬁ oStttk @ds 0
heat cywmbasngd.fandtie [date therebyohtarerhist somperzad inrfableWienslom. peri od of 3.5 hours ‘at a
frequency of about 2 cycles per nminute. During the heating phase, gas which
-was a m xture of about 0.7 volunme -pe™8eptll- [err] 1.4 volunme percent NO and
bal apgge air_was bubbl ed through the test sanples. During 40 the cooling:
phase, wat [Tolt & TontiiRing Bih&@aﬂ‘éf aXetars Hle hth PEY @’GStAvéﬁiﬁE&rﬁ%e iféloﬂg%n@{'( of -the
test peri —which Ltatrllg cycte—camjbe—repeated——=as IIULCDDQIY t-o—cgt er m ne

the inhibifing effect Or any additivd, td waj | surface‘? of the tegt flasks

in which the sanpl es C,Oﬂtal ned Vere 'yisuplly eval ( ged as to fhe
var nissh i nhi bi tion. r@ %ﬁ'(y.lnt of vajﬁl sﬂ*bsirrpased on thg' wal I's was frated to
val ues of f+rom-l-to- '?(h thehiah ~nunabert hel ng fhn r18rn:.\fgL amd unt of
var ni sh, m“’d%ﬂrf)bwﬁal Némtesidisheraant| ank with no additive.that is rated 11. 45
1Q. 00 grams of SIB test ol were mxed wth 0.05 grams of the products of
the Exanphgis gas ilaseisd Nesld amcheteBs lshsh kHar thh CuisdbrounRd&SHS ipResht SlvEhtiah groWhd

test ¢7 iprovelabel inbiieedlt MGHoR RGN AvEls WHITRBiniulREous) pfavlaing lhbro@eloﬁspbrs{mey 55 15
EP 0 54perfoddbnéiilas TisBéuked by skdggatie@manclaBNiaisRamiblibe 5

N S| B series M iBoricating fformulatiods ®&e prepared 4hich cohtdned 1B]vol% of the 46vel disgdrsants 5
[err]  fornGadIB Examp®s 3B, respedtivbly.JEach lubricBting @omposifiorBalso cont@ingliOnineral lubricating oil, a
5 mixius/of overlias§d/ Mg sultpnaBp dgtergent inhibito6 8nd overBas8@ Ca sulidna@odgtergedt inhiliito3 Binc

6.63° digky( dithDphasetrali antiwdgtaoatteantiprisiagtissb@itienn plopdene cisenisiti index ispyer sant 15
derived from950 [err] PIB and pol yethyl ene pol yani ne. -(2) -Cormercial -
bor at ed C|alpsyi sobut enyl succi n| m de di spersant der| ved from 1300 [err] and
polyeth¥lene

Dlsperp ant deucts useful in Iubncatmg ouls comprising reactlon products of
(A) polymer-substituted mono- and dicarboxylic acid or anhydrides; and
(B) an amido-amine characterized by bemg a reaction product -of (i) an alpha beta-unsaturated
compound of the formuia: -

o5 | R® RY X

[

Rl.__C =C'§."—CT‘—"Y
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(3) Commercial borated polyi sobutenyl succinimde dispers _
2200 [err] PIB and pol yet hyl ene pol yam ne. 20 The above dgmlﬂﬂ HWHI![IB:EIL
obt ai ned show t hat the di spers@Epesqf sd4ms. | nvention have exoe Len
performance and sl udge and varni sh inhibiting properties. The inproved
inertness to fluoroel astoner seals was neasured in test oils (S150N m neral
oil) 25 containing 6 w.% of the WBpdérsant candi date was used. These
test oils were used to age_Viton fluoroel astoner test sanples for 7 days at
150 C. The change in the ¢lgaggbi oe,gﬁ.BhQﬁug est sarrpl es was neasured, and

the data thereby obtained|is sumfarize btej 11 below TABLE IIl 30
Tesf O| Containing Dispelsant of E)["an?ii'e FALYL%.N [err] Average Change in
El ongation % 4 AM 1.50. $97.74 7 -39.4 5

0.77 -31}3 @®np.| Bes T 637 | 5 0. 39

-2.89 Conp. Ex. 8 c® 0.983| 833 | 45 -49.8 (1) W.%
totgl Nin test dispersan{. 49 0PBe|d8BA |2 Taples Il and 111 thereby

show t hat the dispersants]of ¥he |pPdéent i¥hventi oh provide inproved seal

i nertness at higher nitrogefPMreVal §6khi ch8%i md t aheously providing inproved
di spersancy performance a$ $R%sBried@3By [sPERUgk DerF or mance and varni sh
inhibition A series of | ubncahrhdigal berkial beisobRenyVaESNIRIIE Pisgenntvhi ch

contsai ned 6 vol % of the novedived iraf @50 IIB afdDdolvedlyiérd poiyanipd.es 4- 6,
respectively. Each | ubri cat? Ggnroae¢ip baitbd pelyisvbatenyCundidinide disgarsast al

| ubricating oil, a 4 m xt yervedfroro¥N0M&FeRlanktpolsethflcon adlgandet er gent i nhi bit or
and over based Ca sul fonat e Rjearemayeial boraindh palyisobutenylsupeininfide Hikgarsant

di-t hi ophosphat e antiwear adeiived frem £209,MaFihand pakietaang PRIVREISF opyl ene
vis¥®osity index inprover. Cains 1. D spersant adducts useful in

| ubri cat irmgatdlé ats BRbY Sbififled &AW the® ThePdigpRidarts of0his (MgntiBP hidBicsksi Sisst ed
nono- mAsimahdeahd Siiddeiafid RRdish inhibitag pivperiecdes; and (B) an am do-am ne

char act emhez @tbrégd ieriAgss ato I fRGElasiinep 04l as eadurgd mnNtest! §lls (S15D61 MinbMaL ail)ur at ed
C 0NN O Umookaigihg teh evt. o0 bfiTthb adisppi@dnt | candidateP@ass 4€bd5 3tesB liest A Eveld ufadawwpige Vitedl BNI B
ResUl tflworgelastomer test samples for 7 days at 150°C. The change in the elongatidy of the tesBls@nples was\/| B

[ er r] Imgeured, am thel data thgrebyeobtdned is sumegrized inglaBl@ Il belod. [ er r ] 0. 98 6. 33

4.5 10 4 0. 69 0.32 2 50.77
1.77 4 Conp. 7 0.63 5.83 - TABLEMmp. 8 0.39 6. 63 5 (1)

Congger ci al_borat ed pol yi sobut enyl _succini m de di spersant 15

derived flr g8t 8 Qontiind DisPeBart BLERADIY §t Wy haN® pOolvwags mnge(ia)s:o@mmqi al

bor at ed gotryrsobutenyt— succiTiide l%p Sanf—dertved ? P 1300 fqrr] PIB

and pol y¢t hyl ene pol ya§1 ne. (3) ConTerc .,a?J bprat ed pol obut enyl
succi ni mjde -di sper ngm geri ved fromj2 r,[ erf] PIB and, gpl yet hyl enfe
ol )am ng¢. 20 The a s ta thereby o i nefd show tha he di sperjsants of
i & A--oR—have @?%ggﬁen* —SHRM : bd& Egé P
1

this inve

M Wt.% total N in test dispersant.

The data in Tables Il and Il thereby show that"thé dispersants of the present invention provide
improved seal inertness at higher nitrogen levels which simultaneously providing improved dispersancy
performance as measured by sludge performance and varnish inhibition.

A series of lubricating formulations were prepared which contained 6 val% of the novel dispersants
formed in Examples 4-6, respectively. Each lubricating composition also contained mineral lubricating oil. a
mixture of overbased Mg sulfonate detergent inhibitor and overbased Ca sulfonate detergent inhibitor, zinc

40

® dialkyl dithiophosphate antiwear agent, antioxidant and ethylene propylene viscosity index improver.
Claims
50 1. Dispersant adducts useful in lubricating oils comprising reaction products of
{A) polymer-substituted mono- and dicarboxylic acid or anhydrides; and )
(B) an amido-amine characterized by being a reaction product of (i} an alpha beta-unsaturated
compound of the formula:
65 R? R X

Rl—C=C+—C—Y
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L] 3

performance and sl udge and varni sh inhibiting pr operties. i
inertness to fluoroel astoner seals was neasured in test 0|I uﬂw lﬂl&“ll"l f
oil) 25 containing 6 wt.%%0f the dirsps4ssgatprandi date was use :
oils were used to age Viton fluoroel astomer test sanpl es for 7 days at
[err] The change in the elongation of the test sanples was neasured, and
t he data t her ebgreioktiasuligcr pwgen MietORze8RY. ar -NRBHRD: ang R [FEIR3VR* amAB] gre ftie|sarag)
Test Q| Cont af different Bnd prer hygiegenodr sehslifvist cor unsypstinger| hydrpearbyl, and, i} biglearepaing e
in Elongation cyglopexyl) methane or ohgomers thereof. (o g9 _ -39.4 5

0.77 - -31.3 N , Conp. Ex. 7 _

0. 39—~ & 2 The dispersant adgu%@acamtﬁg topgjaim & wherein the rpactant (A) comprisgs a polymer-substituted
-49.8 [err] e kR pNEfdg t est di spersant The data in Tables |1 and |11

t her eby show_t hal e, di sg)er p ntt nverntég Meld ctlog%f 49&6
d 's-l V\ﬁ'he d ?’f qugu &o crl]al 2 wh n reac ar (A} is dei y {
wmm?£W%%$wﬁw@a%@E

per f or rfinge eﬁ.@ E{& i éilaudtmw&%d B0y & Bl 1883 %er+.,umg @bk () cgrQJu{Moﬁtd €76

wer e prepar cont al ned % of the nove |spersants ormed In
Exanpl es 4-6, respectively. Each |ubricatihg conposition also contained

mineral | gbriygaispbtSan? bdducts atbonsing & afyf of QuaRisDAGEAwidsirs thb faRpasant slialdt cofdis at
i nhi bi t,@r anglasp&grph.asr@dr annauyammag.euﬂ@%@an& i nhi bitor, zinc dialkyl
di t hi ophosphat e antiwear agent, antioxidant and ethyl ene propyl ene

Vi scosi ty 6 nhexdispamednd daducts Geavrding th. clabh Spehesinthe adphisthisaddga feobtainsnfrom 1 to 15

| ubricati ng miras omsdcpmdammergmnftweomopctmduct s of (A) polymer-substituted
nopno- and di carboxylic acid or anhydrides: and (B) an am do-am ne

charactzer iz etheldsphrsant gdducts eageardingn topang ol ctaimsf 1-¢ iwperain saifl pherourhist AvaeA LAY gRidt ed
conpound of Qligemerypndpaig alphsy pta-grsaturatedipampqupd Rrej coniagied franogmagity R digm 31q §
[err] are trRuiseions & saidphgpmpre thaseding ther RAMBpRTIRAEI B! of $AisLYIpRAYA ST gpole of said
unsubst i t ut ei‘P“ﬁ'ﬂﬂaﬁ’c?%ﬁ‘%%’?d °°5'H‘a‘"f'| i) bis(para- am no cycl ohexyl) nethane or

ol i goners there he d| ersang ddu ceor
e el R Sty o,

wher ei %t ffe 'F'@a‘gip ?"tg 3 E’ Y . oa
anhydride. 9’ dr 2R 38%@ S a%cé'ord?ahg "& m 2 wherein react ant

(A) is degiv % 5&/ eﬁsﬁm st.?c&t Lc% @i Y B cAMEYAL Qewha.laﬂ s%.dpgmbustyhr%a@rated |
navi g 2 kg e | ool itle o et i
(B) cont al ns r%ﬁgea&ﬁﬁ \?w(gyl}éptpgaﬁl haag@b gblglﬁsge?sant adducts accor di ng
to any of 4g] ﬁbﬁ@esg-foTr erﬁ‘ndéﬁiﬁb@htﬁ' a&dﬁ&sdﬂ&ﬂﬂétﬁﬁlﬁy AdEiHG 1 tEORhicH ddpades ddacting
| east one pri MRYpolyMbr-sebHRRdAoyo-ANY BibarighxAid Ao 6 anARkidesdn@. 6. . The di spersant
adduct s accor qBygh hfidé-hrihd charastefzeai by beimg ol rea¢tion pedict at duet algien beth-natimaed 1
to 15 pei mary compsied oftikafoynhum ne groups pef nol ecule. 20 7. The di spersant
adducts according to any of clains 1-6 wherein: said X group.is oxygen and
sai d oligoners and said al pha, beta-unsg urdteg conpound are contacted in
%Duht of from3 to 5 equi val ents of sa||d 0I||| gormers (based on the
primary am ne content of said olig =per—oe-of said al pha,
bet a- urfdat ur at ed conpound. 25 & The di spersant adducts accordl ng to any

5oy ows o Rt B SRR g i
9 P gtjgrlent uted or unsuas it ted gdro ar| H}S

I
according to ag@%?oheﬁ,) SHhans "%%?T. rs?}ﬁ recﬁ

corrpound is at v propy
acryl at e but yalc Jo ))’I 2 nt% pe"?l%agtl @iﬁogeﬁ%ﬁﬁ(\}deﬁ% % @én?(B)

11. The process accordmg to claim 10 wherein the said react|on is effected at a temperature of from 100 to
250° C for a time of from 1 to 10 hours.

t?Olelc

s0 12. The process accordmg to claim 10 or claim 11 wherein said X group is oxygen-and said B(i) and B(n)
reactants are contacted in an amount of from 1 to 10 equivalents of said Bii) reactant (based on the
primary amine content of said B(ii) reactant) per mole of B(i} reactant. .

Patentanspriiche

65 : :
1. In Schmierdlen brauchbare Dlsperglermltteladdukte due due Heaktlonsprodukte von
(A) polymersubstituierter Moro- oder Dicarbonséure oder polymersubstltu:erten Mono- oder Dicar-

bonsiureanhydriden und
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30 met hacryl ate, ethyl nethacryl ate, - propyl thacryl
met hacryl ate. 10. A process for form ng dispersant adduct E!m ml ll
any of claims 1 to 9 which conpr EB@E40838BiIng (A) polyner-

and di carboxylic acid or anhydrides; and (B) an am do-am ne char acteri zed
by being a reaction product of (i) an al pha, beta-unsaturated 35

conpound of ©BhaAmiderAmin| upfasgey, welches dadurch gekennzeichnet ist, daB es ein Reaktionsprodukt aus (i)
[err] wher ei finoKeibamasstitigion Ysrbingynaaihder fomel _ 0R4, " SR4, or - NR4(R5), and R,
R2, R3, R4 and Rs are the sane or different and are hydrogen or substituted
or unsubstituted hydrocarbyl, and (ili )ggi s(‘_?ara am no cycl ohexyl) nethane
and\ﬁllgomers thereof in a ratio of IREGMR foX5 nol es of nono- or :

di carboxylic 45 aci d noi ety {cort ent] of Heactant (A) per reactive
nitrogen equival ent in reactant X B~ Clxs Ghe ©rocdss according to claim 10
wherein the said reaction is effected at a tenperature of from 100 to [err]

for a,tinme of dbF REcHwokdP odd? SBRUWiH istP? -3, -SHAQIRY I0PEE 5 isAGRPRARD G @ Grladtsm 10
or clai m 11 ye RisiwefsahishorisiBd GidWasSorfIBINsuBRRIsASH ddorBichdsuBddBioRbr Kohlenwas-
reactants arrstchizindng ¢li) Bi(pava-aMinbiyBibheRfi)mbthailadbr deiseh Qiigsislonadient s of sai d
B(ii) reactant (based on the primary am ne: content of said B(ii) reactant)
per nol e oDispdifiénnitiladduktaniach Raspaueh ansyer dedva &b Heaktdrnt (BC biné @opineBubsmasizhbar e
Di spersgi er Bernstaistiatd odtdr ein pdiyersiibstitiRa@k Beroswspstioehnkided wotast( A)

pol ymer substitui erter Mono- oder Dicarbonsdi ure oder polymersubstituierten
Mono- oder DiEpesgiermitigledrisiste nachringrtvch @elre! danen Reaktant (HRuQIS Jns@8ug fon Maleinsiure-

I c L anhyqigid ungfglyl{l.gjen Y] Wmmmsmmlgg@é#plekmgmg(zammmt@h von 1 300 bis 3
gekennzei cAMeAbosidietistgal 3 es ein Reaktl onsprodukt aus (| ) e| ner

% Conao) bistl il et el o ropdicho Tole . o oNgar RN G Meagt bl R
X che an lns I H

R3, CR\éllveund g’g ’%}%ﬁm a% a"\/erschl eden SI nd und Wasser st of f 1(:)der

substi tug epls é)rgef\tr Setl th| hl epvgasde serdgt Bf S| lel aucpﬂ (H)
B m nen S {sper%el’m aqadu

R R ot el fo AR e

pol yner Sdlbéfsbérélérﬁufu%ﬁdd%ﬁe nach ;ﬁé‘;!r&ﬁtse béi aéhiéh %a@gi%erg%lnﬂl é&é&dbﬁ&? o U Shilbid! 0Bt €S
Ber nst ei Ns gil@RR Molekdt onlmis peTr gi er m't t el addukt e nach Anspr uch 2,

bei denen Reakt ant (og\) aus der Unset zung von Mal ei nsaur e- anhydrid und

Pol ybst yi e Dispérdior@iterRdaurts hadhememidel Adsproen 1NN & loel ddhéiead X Bluppe’Sdubewirist tral )
von 1 300 bie0ligorhdd uad gl £f-tirigbsitigle. Vedhaddng i &mve Mphgy tont 4 els el dlgunaRnteRas -

ei nem der Aigopetsabezodenlzusded, Gebdli dotl Ofigmetbedn pdimédéinaamiin}(pid) MbinBo& 8-andesitigiins 16
Gew. % St i cMebioduhg komtakimritwerden. Di sper gi er mi t.t el.addukt e nach ei nem der
AnsprlUche 1 bis 4, bei denen das Dispergiermttel addukt 25 - -m ndestens
ei ne ¥ i 8 Pispasgiermitigladduldel gach eitam dergmaprfickie fbis 7\Mbri déran dasrfintido-Amin @urchschnittlich

Di sper gi er e Semideaiyrreg preciciokiirriop fidhrABins pethdlidenen das

Di spergiernjttel addukt | bis 15 prim-re oder sekundare Am nogr uppen pro

Mo{ ek %nPﬁpﬁ'Q'erm%'addFk"e E‘j’°§ défr’f‘ﬂs?'P‘é‘Pdd%‘,ﬁﬁ(P% danee iiec rengpiliote A9 F"!D@he 1
bi s 6 bei ';g“g?ﬁéﬁg ?é Ef P&f g Propetenid biever f"t‘jtﬁrﬁ'@?@aﬁ#‘&} Rl

a, #- ufigesa Eﬁryat’\/é?p%"}? ﬁ\?éy B von 3 bis 5 AqU| val enten der
(?e:_ gglrl?fﬁngge}s rglggd?fig&f %gél 8'@ gﬁ elneéI "ai%ar r&sm )de.IRrO Mol
Di spergi erm ﬁcﬁ@"&gﬁd t',ed nach ei ném er l!'r;spr Uc\l)\ﬁy ?t's o7y ber ° %rr?écr?rb as

AN dogsAm N dif Adias-RmintubrkdsSan, WeldhbsSdadurtdThkOIBHESMPRA st R o IVith ﬁm.onslﬁuukt aus (i)

Anmi do- Ami NS &t aaluhgesﬁggtda\&mg{geﬁ,met E@maddukt e nach ei nem der Ansprfche 1
bis 8, bei denen die a, 0-ungesfttigte Verbi ndung m ndestens ei ne aus

Met hyl acryl at, Ethylacrylat, Propyl acryl et, Butyl acryl at,

Met hyl met hacryl at, Ethyl - ' R R X

% |
RLU¢=¢-¢ v

in der X Schwefel oder Sauerstoff ist, Y -OR*, -SR“ oder'NR‘f(R5)-ist, und R', R2, R3, R* und RS

55 gleich oder verschieden sind und Wasserstoff oder substituierter oder nicht-substituierter Kohlenwas-
serstoff sind, und (i) Bls(para-ammocyclohexyl,methan oder dessen Ollgomeren ist, in einem
Verhéltnis von 1 bis 5 Mol Gehalt an Mono- oder Durarbonsaureantell von Reaktant (A) pro reaktivem
Stickstoffédquivalent in Reaktant (B) umgesetzt werden.
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40 met hacryl at, Propyl methacrylat und :Butyl met hacr yI
Ver fahren zur Bil dung von Dispergiermttel addukten gemAS| "J&mﬂmi" IIIIl II |II|
Anspruche 1 bis 9, bei, dem (A) polprpssobstsf ui erte Mono:

Di car bonsdur e oder pol yrrer substitui erte Mono- oder Di'carbon- saur eanhydr i de
und 45 (B) Am do- Am n unfassen, wel ches dadurch gekennzei chnet i st,
daB es ei n1-Résfhiréronesiy Aoshuich 18ulsei @ery disi Yresetzand bel wingreBamipeiatyt- eem \A8r ©ibiscRFALC mi t
der Fornel wghiead pinerGeitda@r ved 1 bis 1hStungen bewdidivjidf el oder Sauerstof f i st Y
-OR4, -SR4 oder NR4(R5) ist, und R, R2, R3, R4 und Rs 55 gl ei ch
oder ver sdhi erfahrensnash AnsapcndQ oderstio by deptedie Xiflunpp Savestaficist wdedie BO)- und B(")

ni cht™- sbst i Fegiianandp ejgMenggeen 1 bis 10 Aspivalerten es BiyReakia '?‘9" (bezogen auf den Gehalt

Bi s( par a- ani $95 8k REIEEN AR AR Profidl des B eaisnian kantektiept werdpn- o nem

Ver hal t ni oat bis 5 Mol Gehalt an Mono- oder Digarbonsgureanteil von
Reakt ant 3e"§|98'°|”3akt| vem Sti ckst of f cqui val ent in Reaktant -(B) ungeset zt
werden. 18 p,

Ver f ahren na C@ggﬁl?jg’ é %@utll dans des h‘ﬂ?[sﬁ néuanles gv;ia?:&%eim réj‘rjrlﬁ?rei%aﬁtllonvon

100- C bi s 25008y dRAE baR nﬁ’le'}ﬁfactgr%ﬁ ue\(é)&n dgﬁH@Q%ovbQWuwéBmWséd
12. Ver f ahr en apAg barbnsdirs adiodtlieoder 11, bej dem d| e X-Guppe Sauerstoff ist

und die B(i)- und B(ii)- 5 Reakt anten in elner Menge von 1 bis 10
Aqui valignten des B(ii)-Reaktanten (bezogen auf den Gehalt des
B(ii)-Reaktanten an primarem Anin) proghbl p8lesyB(i)-Reaktanten kontaktiert
wer den. Revendi cations 10 1.. Produits ad |t| n di spersants utiles dans
des huiles lubrifiantes, corrprenantulde%-&a duigs—de r6action (A) d' acides
.ou\(_j/anhydri des nono- et dicarboxyliques substitues avec un pol ynbre; et
(B)™d' ume am noami ne caract6risée en ce qu' ele consiste en un produit de
réaction (i) &artfria%'el sgSwRnigHmsout-euliokygsng, Yr@ragents Wy greHpe -OR'E-SR' ou -NRY(R?),
~~~~ 11 11 ZDRdaﬁ"i &Y esont iglea L\sgehtdéfe'leets Shpprégentsnt [hygrpgRae 9m ungroupe
represente un erafgle s'éﬂ%ﬁt“é ougjen seRstitugqel (s bis(Rara-gjnocyighoxyliméthang pu s¢s dligomes ¢
i denti ues ou" fferents et repr 65entent IPhydrogbne ou un groupe

hydr ocdf byl oy nan substl )

bi s( par a- é ePr Xj—. égEh || )0 Uﬁ h§§} gst:sl);/@r:g §e re\? tJtug é ndagrllg le geLc? le £mSy ﬁa?hgnnel (A)

d' addi ti on ersan P Tcat ! on f Y ans | esquel s le cor ps
reacti onng p(réau.tgsemtsnta.sy&saaﬁ'sqeanm r@%héﬁgaﬁubrﬂg BHE Rhqbig WE capDRdbAG @YEE UN
pol ymerg. 3. tofmis Pltishctio ararhGaria maxefah&a%ruﬁ %ap&, Oym X@aﬂttunla ﬂmp&.w@ﬂ%aaael d8'boidis
dans | esquel fodciarldaPBod £8%b) onnel (A) est n6 par reaction :

d' anhydri de nal ei que et d'un pol ybutyl bne ayant: une nDyenne nunbri que de
poi ds ol Gc ubraduite d'ellitibs Aidpetsartd Glivants. I'uf Qblébiigie dosetintiibAtnstH. & PE B6ma MsGuels le
suivants | Uepsegaetionnsd (B) dentisht 8 arie veathoraigs onaall - - -3, .dans | esquels |e
corps rsactionnel (B) contient 8 b 16 % en, poi ds Ce Ntotal. 35 5. Produits
d' addi ti of. cRreduity ¢'advlition dispsrsasts suivant. iune quplnehave Wes @ valdisations eadi guitintiersert al 4,
qui cont i enrmgins uagravpd ainQprimgireerpecendiiledapmaléreie de poduitstaddiiehadispersanbr

nol 6¢ul e de Fgrodwt d' addition dispersant. 6. Produits d' addition

di sper sanfs Reduiism dadditien rdispersentsc aivainfa Sevepdigationoht gub Aendipnent 132 115 gpupepesine
ani ne 49 p"ﬂ}ai’?w%ﬁ §°'é°“8ﬂr°§é'(,‘6?'ﬁfa'l3 (A8 Predit dRGHIEQD Fisgergrit. pr OdUI t crad .diti on

di sper sah " » dition d |spersants ss Ivegqéa ung q e ?e u%% o
evend: cafi dHs xﬁ%“ o5 e aaggué? 130 ?t% 'B?J’jf hegg %.nsa?é}?ﬁ ahw?% Sitact ﬁ'g

ol i goneres r°‘1p°
ase e] %neur -en am|Te pr{malre

guant i t? de o %;'Q%Q'g e%l:%arelﬁ IS ?f%tsgé-{ i 4 eneur

. en amne pri MRl T e |gorrer es par rml e dudit conpos6 al pa,

b“‘t a- 1 NsagUroduits d'addition dispersants suivant I'une quelconque des revendications 1 2 7, dans lesquels
I'amido-amine contient un nombre moyen de 1 & 3 groupes amido par molécule de ladite amido-amine.

50 9. Produit d'addition dispersants suivant I'une quelconque des revendications 1 & 8 dans lesquels lo
composé alpha, béta-insaturé consiste en au moins un composé. choisi entre I'acrylate de méthyle,
l'acrylate d'éthyle, I'acrylate de propyle, I'acrylate de butyle, le méthacrylate de méthyle, le méthacryla-
te d'éthyle, le méthacrylate de propyle et le méthacrylate de butyle:

‘55 10. Procédé pour former des produits d'addutlon dlspersants suwant l'une quelconque -des revendications 1

a 9, qui comprend la réaction
(A) d'acides ou d'anhydrides mono- et dlcarboxyluques subsutués avec un polymere ot
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& Produits d' addition dispersants suivant |'une quel con .
revendications i a 7, dans lesquels |'am do-am ne conti eﬁ'mﬂmc'mtlm'(ry%n
de 1 a 3 groupes am do par nol 6cep o 5d@534081t e am do-am ne* 50 L9, wPreo -
d' additi on di spersants suivant |'une quel conque. des revendications 1 a 8
dans . esquel s | e conpos6 al pha, bata-insatur6 consiste en au noins un
conpos6 choi(Bl d'uet prpide-arping whragtesiséie eme plolls consigte rep| wx erodpiteden (daetion | dary| at e
de propyl e, cPmpgsf poba; biterinsayig ge lermules nbt hacryl ate de nenthyle, le

met hacryla- to d' ethyle, |le nethacrylate de propyle et | e nbthacrylate de
but%l_e. s5 10. Proc~d6 pour forner des produits d' addition dispersants -
suivaht |'une quel conque des revendiadti ads X a 9, qui conprend |la reaction
(A) d'acides ou d' anhydrides nono-, et] di dar bﬂx’y_l___i gues substitubs avec un
pol ynere; et 19 | 11111111 111@1&-%1IEI—I$$11‘&1 1111 EP 0 540 534 Bi

C L M S * (B) d une am do-amine caract6ris6e en ce qu'elle consiste
en un,pr odui gL bRAE fehRBbniel 13 sdbird!Bu FAJERAS & @rdiiRe uPGhito!-HRALH: Gy daaefrd], MUl €:
I 1(3 t i, gz, %‘" Rt ‘Rsf?s‘;ﬁtYié}quues oigiifé@ﬂé ' Sbritdht *hyioBre SR NinCorbupe
soufre ou |'QAYGIR, substiBPEE HEN bshitls, Bt QHP®R b fara-anmiiityBhbxyl NRtkdRe Jou &5 R1,
R2, R3, R4 efigdires @Rtunirdhpoit 86112 Mdlesttel dréf,6Mdns adide e &s@étRidtiqle duyddreg- ne
OU UNn gr oupeédelcine ¢8) pEqGivaidab@ddote Udac darid 0l caiptlredctidniéi B)et (1) de bis

(par asam nocyl ohexyl nbthane ou ses oligonbres en un rapport de 1 a 5 nol es
de gr oupenemdtédésuicet lapavendication dDcdendlouel iagéeetictlesCa@ndbiie b aae tempéraiele deAPO par
equi val ent 250* @ pertdent u6 teotps fle tiang héusescor ps reactionnel (B). 15 11. Proc6de
sui vant |a revendi cation 10, dans |oquel: lka r6action est conduite a une

t eQper ati@r Broefidé 3antda pegdicgiop ¢heltiatevendicalionpt, dars laqua lel groupe Xrest'oxybdne blegc 606
suivaat | acorsviarstionsale iBfhet1Blflotent en pasipainenl engt quaniitéLde 1 daisequivelerds dydit ggsupe X
est |' oxyg@priionsp! Bllidsw dp base de jgrtppeur gactinegiimaire dudft icyrpe reagornel B@xgt melp de
contact enc¥RT&SAIPIRY Bds de 1- a 10 equivalents dudit corps r6actionnel B(ii)
(sur la base de la teneur en anmne primaire dudit corps r6actionnel B(ii)
par rrzlgl e de corps reactionnel B(i). 26 30 35 40 45 50 55
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