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BACKGROUND OF THE TION

The concept of derivatizing v.I. improving high
molecular weight ethylene copolymers, with acid moieties
such as maleic anhydride, followed by reaction with an
amine to form a V.I.-dispersant oil additive is known as
indicated by the following patents.

uU.s. Pat. No. 3,316,177 teaches ethylene-~
propylene-diene, which are heated to elevated temperatures
in the presence of oxygen so as to oxidize the polymer and
cause its reaction with maleic anhydride which is present
during the oxidation. The resulting polymer can then be
reacted with alkylene polyamines.

uU.s. Pat. No. 4,089,794 teaches grafting the
ethylene copolymer with maleic anhydride using peroxide in
a lubricating' oil solution, wherein the grafting is
preferably carried out under nitrogen, followed by reaction
with polyamine. _

U.s. Pat. No. 4,137,185 teaches reacting C, to
Cap monocarboxylic acid anhydrides, and dicarboxylic
anhydrides, such as acetic anhydride, succinic anhydride,
etc. with an ethylene copolymer reacted with maleic



-2- anpyfirkde and a polyalkylene polyanine to inhibit cross |inking
and viscosity increase due to further reaction of any prlnary am ne groups
which were initially unreacted U S Pat. No. 4,144,181 is simlar to
4,137,185 in that it teaches™ u3|ng a sulfanic aC|d 40 inactivate the

r emai ni ng prinmary amne groups when a mal & ¢ anhydride grafted

et hyl ene- propyl ene copol yrrer is reacted with a polyamne. U. S Pat . No.
4,169,063 reacts an ethylene copolyner in the absence of oxygen
and chlorine_ at tenperatures of [err] to [err] with mleic

anhydri de f Anh¥dds @angtt iaon Rakvaliylend n@olyamimser tf inhidkit cross
di scl osur es ltiendmav Qind NG iidtdsiy OfiYeE Hud R Cﬁ;x‘%zﬁ@é?ée’uﬂ{“&@
I C

groups to thereby ,reduce ., cross-Ii nking. probl enmns, econe _nore of
a probl em a@PhEHATS NG GROURST Mhish ¥era i tiad b unneacted ecul e
is increased in a)rmar Hat. iNeor aqaaﬂllmerﬁﬂwll% ey 4, 1P igEhefh
Application 74.5 teaches an L£ene ner reacted W t h
mal ei c anhya"rl E(e) ¥ o %eﬁg 398 Shaist ‘%&‘I inactivate the

oxygen- cont demaiging nerinasy Pamm‘do grali}iz 66Mheyr afa s n&t]]”e/jlcﬁrﬁlhiﬂ-‘rﬁdwer,

oacts wiihorartelll dthy e il ihe " epd il YUY HGH0 I o

teaches anP 1dYee copol ymer which is grafted, using a free-radical

techni que, with ait.@.nat ipgg@., MR).ei C 4, 13Y)0E3 dei'eacf’l:@j arft e ]]Q-ﬂ'fg

polynerlzable nmonomner , sucgh.as nethacr 17 ¢- acid, which materia

are react eSOPRYFeTan 1M ndheyRbRgnce Q%QIWﬂﬁ%ﬁFd ochlaxing e at
secondary, Xempergtures U Sf AS0° 0. 2504C174idh maAadlces aHhydtiud ene

copol ymer Wil jiRled By HOaU 145 'wrltthh% Yahine, of a

A number of prior disclosures teach avoiding the
use of polyamine_having two primary amine groups to thereby
reduce cross-linking problems which become more of a
problem as the number of amine moieties added to the
polymer molecule is increased in order to increase
dispersancy.

German Published Application No. P3025274.5
teaches an ethylene copolymer'reacted with maleic anhydride
in o0il using a long chain alkyl hetero or oxygen-containing
amine. . .

U.S. Pat. No. 4,132,661 grafts ethylene copolymer,
using peroxide and/or air blowing, with maleic anhydride
and then reacts with a primary-tertiary diamine.

U.S. Pat. No. 4,160,739 teaches an ethylene
copolymer which is grafted, using a free-radical technique,
with alternating maleic anhydride and a second
polymerizable monomer such as methacrylic acid, which
materials are reacted with an amine having a single
primary, or a single secondary, amine Qroup.

U.S. Pat. No. 4,171,273 reacts an ethylene
copolymer with maleic anhydride in the presence of a



-3- frge:radical initiator and then with mxtures of [err] to [err]

n-al cohol, and am ne such as N-am nopropyl nor pholi ne or di net.hyl am, no propyl
amine to forma V.I.-dispersant pour depressant additive. U.S. Pat. No.
4,219,432 teaches mal ei ¢ anhydri de grafted ethyl ene copol yner reacted with
a mxtuare of an amine having only one prnadry group together with a second .
am ne having two or nore primary groups. Gernman published application No.
2753569. 9 shows an et hyl ene copol yner reacted with mal ei c anhydride by a
free-radical technique and then reacted with an am ne having a single
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reaction with an a avin mary or secondary group. The early
patents such as U S. PaB. NBat.3 No6, 12723R¢43232eéab6hdst majktct Aahgdrddal
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comercial feraplpadhiqd SUEBnATGLL' VERG® Ehen reacted with an amine
having a single primary group. ,

German published application No. 2845288 grafts
maleic anhydride on an ethylene-propylene copolymer by
thermal grafting at high temperatures and then reacts with
amine having one primary group. \

- French published application No. 2423530 teaches
the thermal reaction of an ethylene copolymer with maleic
anhydride at 150°C to 210°C followed by reaction with a
amine having one primary or secondary group. '

The early patents such as U.S. Pat. Nos. 3,316,177
and 3,326,804 taught the general concept of grafting an
ethylene-propylene copolymer with maleic anhydride and then
reacting with a polyalkylene polyamine such as polyethylene
amines. . Subsequently, U.S. Pat. No. 4,089,794 was directed
to using an oil solution for free radical peroxide grafting
the ethylene copolymer with maleic anhydride and then
reacting with the polyamine. This concept had the
advantage that by using oil, the entire reaction could be
carried out in an'oil'solution to form an oil concentrate,
which is the  commercial form in which such additives are
sold. This was an advantage over using a volatile solvent .
for the reactions, which has to be subsequently removed and



sol d. This was an advant age over usi.ng a volatile solvent -for the
reactions, which has to be subsequently renoved and -4- replaced by
oil to forma concentrate, .. Subsequently, in operating at higher
polyamine levels in order “t% further incyease the dlsperS|ng effect,

I ncreased problens occurred with the unreacted am ne groups cross- I|nk|ng
and t hereby causing viscosity increase of the oil concentrate during

st orage- and subsequent fornation of haze and in sone instances gelling.
Even thoug Ies f et.h am er
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an unreaCtEthydrlde, preferably acetic anhydride, of U.s. Pat. No.
4,137,185 or the sulfonic acid or U.S. Pat. No. 4,144,181.
The cross-linking problem could also be mninimized by
avoidance of the ethylene polyamines and instead using
amines having one primary group which would react with the
maleic anhydride while the other amino groups would be
tertiary groups which were substantially unreactive.
Patents or published applications showing the use of such
~ primary-tertiary amines noted above are U.S. Pat. No.
4,219,432, wherein a part of the polyamine was replaced
with a primary-tertiary amine; U.S. Pat. No. 4,132,661;
U.S. Pat. No. 4,160,739; U.S. Pat. No. 4,171,273; German
No. P2753569.9; German No. 2,845,288; and French No.
2,423,530.

Moreover, oleaginous compositions, particularly
concentrates, of some of these nitrogen containing grafted
olefin polymers, particularly those containing an unreacted

_ primary amino group, tend to exhibit an increase  in
viscosity over a period of time. The source of the
viscosity increase over an extended period of time of oil
solutions of these additives appears to be, at least in°



primagy  amno group, tend to exhibit an increase in viscosity

over a-s+period of tine. . The source of the viscosity  increase over
an extended period of time of oil solutions® of these additives-appears to
be, | east in -5- part, due to the chain extension of the polyner.

Several solutions to thls probl em are desctibed in the prior disclosures.
One solution is to use the polyam nes and then to react the renaining
unreacted primary ami no groups with acid anhydrides of either [err]
nmonocar boxyli ¢ acids, preferably acetic anhydride, or unsubstituted or
[err] to PIRE(] dumyon@camgrlchamb@stemm off ctheaxglymer aciSeveral
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No. 4, 144, 1?10%%%5&@8?6&:\%%&&?17 ﬂfén O%zr.r% ngdééd%{r'%\i);e% i%lg%m rL;%ISiOP

i nactivati ngii IS0 | niBR L S%ut%‘i"}n t18 cHeg Phyanings And s
to say, the tweaet ies réu@dtmte réiiainime ungéaaéted pﬁnﬁéw&tmn@fgroﬁlb@

et hyl eni cal | nsat ur ted oxyl | ac: na I al a e 1s
post - t r eat ed’yjt/& h ¥t8e ‘?%?l a‘l’ ‘%h?ﬁ” 1cha?¢:3 %’K% %#%?ﬁ’dllc
t her ef or e, \acsnis.i typretﬁemlsby ofacéteic mahhgilaided edhy | wmsulbspibtybed . or
VWile the e ra yati S U

Pat. Nos. le 137982 S ?%‘J’%ﬁﬁ% %%()ar a ée‘gl t%i‘giﬁ?"t‘yflﬁ geia
utilization anhydrides, sofre Yrobl elﬁ%te%ﬁdelfm cer %17 rﬂ-aibrﬁﬁ'tf—%ﬁssm-forrh@]s

fol exanpl e,aéfdét ivg au®@NOCBELOXNS | C4 AL 4, BADY driSse ndeer PEBS| Sct as
anhydri de, mntf the onantne yi el ds an aci d bypr oduct

aci d. ThiB |s WP er ¢ c?EP%H%ld%rop%WQEF{NPt%§%5|%%eﬁﬁ?roE?on,
and gener al I.’ynmﬂeijs tor bel imppvechdinm éxeenmsionol ut iTimafisheoVsay, the

VS kRSB i TIPS pd 4R U5 AlE ! (450 ehe
ethylenically unsaturated dlcarboxyllc acid material and
polyamine is post-treated with these acid materials to
inhibit chain extension and, therefore, viscosity increase
of the imide grafted ethylene copolymer.

While the end-capping or amine inactivating agents
disclosed in U.S. Pat. Nos. 4,137,185 and 4,144,181 are
generally gquite wuseful, their utilization results in some
probiems under certain conditions. Thus, for example,
reacting a monocarboxylic acid anhydride, e.g., acetic
anhydride, with the polyamine yields an acid byproduct,
e.g., acetic acid. This acid 1is deleterious to engine
operation, causing corrosion, and generally needs to be
removed from the oil solution of the V. I. improver -
dispersant. Furthermore, the use of the unsubstituted or
lower hydrocarbyl substituted dicarboxylic acid anhydrides
of U.S. Patent No. 4,137,185 generally does not remedy, and
may sometimes even contribute to, the formation of haze in
0il solutions of the imide grafted ethylene copolymer.
This is due to the fact that when using free radical
initiators with mineral oil as the grafting medium a
proportion of the o0il molecules in turn become grafted with



of U S Patent No. 4,137,185 generally .does not remedy, and.may sonetines
even contriblte to, the fornatlon of haze in_oi'l' selutions of the imnde
grafted ethyl ene copol ynmer...This is due to the fact. that when using free
radical initiators with minéral oil as t.hesg.raftmg ‘medi um a proportion of
the oil nolecules in turn beconme grafted with - 6 - the ethylenically
unsat ur at ed noi ety, e.g., mal ei ¢ anhydride, and upon subsequent
reaction wth the am ne ‘these grafted oiI particles tend to becone
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grafted etRfane HOBedil ﬁhrﬁ;ﬁifé’é tHPRY Betord Mo ANETdrle to
reacts wththefrg}eqamne graqu t he ci;,rafted oi | articles.

Since the pri¥™ di M%Rure an ‘Tdestl%ﬁe agdifton n Qs tihe dWdFroTarkyl
hydr ocar byl sulksthithited ed dldd&bxym nmld f ambydrides t hsb sothis | igel i on

of these insg ted oi | | cl ce t he di carboxylic
2ci d anhydr SRR X Do ade R C fife (R ag iRy ki€ Sl ©
[err] to [cefir] ﬁi;airocmi@é grafied etlnelﬁne teopblyner, facic¢certain
t he squbHiggﬁé t i ub] &d
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St f1clent QOGRREARDNS oo iHSELEUind | 1 00K Sl oy cdThLLRAES, the
sol utions ofsd_]hrb:a]drhatims adf t tleseveirisaluble grafted oil particles.
However, since the dicarboxylic acid anhydrides of the
instant invention are substituted with a ¢;, to Cygq
hydrocarbyl grdup they tend to facilitate the
solubilization of the insoluble grafted oil particles,
thereby decreasing haze.
The use of the sulfonic acids of U.S. Pat. No.
4,144,181 may also result in the formétion of undesirable
acid by-products; e.g., hydrogen sulfide.

Furthermore, these prior disclosure end-capping or
primary amine inactivating agents do not, in all instances,
provide a sufficient degree of viscosity stability for some
applications to o0il solutions of the additives of this
invention.

U.S. Patent No. 4,803,003 discloses the use of a
C12-C;g hydrocarbyl substituted dicarboxylic acid
anhydride to end-cap or react with any remaining primary
amino groups of acid grafted ethylene copolymer reacted
with polyamines containing at 1least two primary amino
groups, thereby. improving the viscosity stability of oil
solutions of said nitrogen containing acid material grafted
ethylene copolymer. However, the polyamine reactants



U. S. Patent No. 4,803,003 di scl oses the use of a [err] . hydr ocar byl
substituted . dlcarboxyllc acid anhydride, td end-cap. or react .ith any
remai ning prinmary am no groups of acid graffed et hyl ene copol yrer reacted
wi th polyam nes containing at |east two prinary amino groups, thereby

i nproving the viscosity stability of oil" éolutions of said nitrogen
containing acid nmaterial grafted ethyl ene copol yner. However, the
pol yam ne reactants -7- disclosed in this patent are not the
amdo amne or thioamdo am ne reactants of the instant invention. U S
Patent No.disckesed04indi tblissepatpotyndrec wotcothey amidox amine. ) or
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e t,
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copol yrers. ; 5ugB0% o5 9RghY TEbhis” in" b0 h°RGBBLalhgRY bEGp b2°565Y Chatn
monocarboxylic acid, and a polyamine having two or more
primary amine groups. Or the grafted polymer may be
reacted with said acid component prereacted with said
peolyamine to form salts, amides, imides, etc. and then
reacted with said grafted olefin polymer. These reactions
can permit the incorporation of Varnish inhibition and
dispersancy into the _ethylene copolymer while inhibiting
cross-linking or gelling. _

U.S. Patent No. 4,632,769 discloses oil soluble
viscosity index improving ethylene copolymers, such as
copolymers of ethylene and propylene, reacted or grafted
with ethylenically unsaturated carboxylic acid moieties,
preferably maleic anhydride moieties, and then reacted with
polyamines having two or more primary amine groups and a
Caa to C,g olefin . carboxylic acid component. These
reactions can permit the incorporation of varnish
inhibition and dispersancy into the ethylene copolymer
while inhibiting cross-linking or gelling.

U.S. Patent 2,921,085 relates to the preparation
of beta-aminopropionamides by reaction of an alkyl amine
with an acrylate to form an alkyl aminopropionate and



wi th gthyl eni cal 'y unsaturated carboxyllc aci d noieties, preferably maleic
anhydrlde moi.eti es, and then reacted wi th pol yani nes haV|ng-tmo or nore
primary am ne groups and a C22 to C28 olefin .carboxylic acid
conponent . These reactions  can per?I: t he I ncor poration of
varni sh inhibition and di spersancy intotlIt "ethyl ene copol yner while

i nhibiting cross-linking or gelling. US. Patent 2,921,085 relates to the
preparation of beta-am nopropi onam des by reaction of an alkyl amne with
an acrylate to form an alkyl am nopropionate and -8- reaction of
the |atter reasigi®ind ofyi tthe aiatdifte compopnd r asiih | Rp  amim®unds The e

~disclosed tesdl@ihg Ut Iddn{fpbulﬂass SWHACRAisATdeE t&gmwe utsiey | G |y
as emul sifyi xgiaé;\;\éettl Q’q'éd’ oam n nd det er U. S. Pat ent
3,337,609 cﬁ1ct§ shryolr ilé/’ica kylae%e em L £k s
and acrylaMQttlng;ﬂﬁbamihdtanﬁ;dathngéntﬂagentkmlto pol yepoxi des to
provi de conpositions i ch r sui S S barrier
coating for polyet hyI e\rlg]e sur%%’ g'%t an:;tcl’alfb‘{ejra GJ di tqeghagﬁes:n(}%seasﬁu%ttfth ﬁols
in ol ding hydnqudml on alkyeleithjuctpplamnmﬁzl el tacrylatesful asThe
catal ysts i e a%qe o] n (fod N t ens
for ferrousq’:er rR{J %{atent 41 %%&rz‘gt edséh{yoé}}[ ’g' préepa%,%tﬁ ?é
am do- ani ne %ﬁﬂi«?ﬂﬂ% wiHich are ysaiihakle o 9% U88 n atiridg m%r by

reacting a patdidy/| ey PPIBELEy WKk a 4@%&:@ ﬂ'ﬁ\d cg&aora@dm&aa\pram or
di am ne hawqé}ew one of the substituents on a en {héﬁqagcarby

radi cal havidiES t FEP cADHortht FHIAI arphl
carbonyl i ¢ ctmuioskd | tto s b salsesul t b d&ti‘aslysms:umrranurpréﬁsumlgrbm he

M chael addgﬂé”1é§ fﬂbé%ﬂé%%n inhibitors in water systems for ferrous
metals.

U.S. Patent 3,417,140 relates to the preparation
of amido~-amine compositions, which are useful as epoxy
resin curing agents, by reacting a polyalkylene polyamine
and a fatty amine (comprising a mono- or diamine having as
one of the substituents on a nitrogen atom a hydrocarbyl
radical having 8 to 24 carbon atoms) with an alpha-beta
unsaturated carbonylic compound. It is disclosed that this
reaction occurs through the Michael addition of an amine
group across the unsaturated grou§ of the carbonylic
compound and through the condensation of an amine group
with the carbonylic group.

U.Ss. Patent 3,247,163 also relates to curing
agents for polyepoxide compositions, which curing agents
are prepared by reacting an organic amine and an acrylaté.

U.S. Patent 3,445,441 relates to amino-amido
polymers characterized by being a reaction product of at
least a polyamine and an acrylate type compound, such as
methyl or ethyl acrylate, and methyl or ethyl
methacrylate. The patent states that the polymers are
useful in a wide variety of applications, such as



group, across the wunsaturated group of the carbonylic conpound and
through t he .condensati on of an amine group with the carbonylic group. U S
Patent 3,247,163 also relates to curing agents for pol yepoxide
conpositions, which curing agents are prigared by reactlng an organi c am ne
and an acrylate. U S. Pat ent 3,445,% relates to am no-am do

pol ynmers characterized by being a reaction product of at |east a pol yam ne
and an acryl ate type conpound, such as nethyl or . ethyl acryl ate,

and met hyl or et hyl "met hacryl ate. The patent states that the
pol yners arflagiekaking i ragents, wiwaterar¢lanifying agditinesnssorsesion as

-9- flocul afriHih AL S, mteroﬂarléﬂdn%@dlﬁém CAHd 04N n?]ﬁ@b'éﬁs
in oi | and, gas wells and as dﬁltlves at ent

further di {9bEVesat + e RALARG ﬁ#%??%a‘zhﬂﬁc‘f-%l Wfat i on
with mnocaﬁéapxme derdivibtizaedd 1&1&@&@@@&1&1@@!@&11 mondEEbSxylic

dlcarboxyll | ds

di gl ycol i ¢, 2PHt%hal |@ds&@acf%rcb%’%fj Zéb%s( sll Csall%je%t él%a%xﬁgg‘l’e
rel ates tcacidﬁb,rl catar:gnmrmo3| tdmhmmblml naeidsyri dofarri neexample pn
PLotiet o BEIRL) rerbo] Sblege Seepacmip i er 2 Lorred by
hydr ogenated pol yi s‘b-p‘?ene P#ﬁﬁ‘?‘hg BP0 hgerednters ko wel wprigrtipen
about 20, 0%@5&%@0 @a&@m&ﬁ og@zﬁl m:eé fé@ctgi&wpf@@ﬁcﬁtbﬂg of
pol yal kyl ene am nes hydr ene am es Pat ent 771
rel ates to %ca "en'i"rﬂﬁaﬁrh rf@a’x%?%/’w&'f%% ’t':%‘i’ﬁaﬁ’ u‘g?:é?lha?'fl gﬂmﬁ
and net hyl dne phosplioing acad grexminalhese wmxyﬂ:hst@de stebsuantmnpf
pol yam nes coﬂﬂietm ch hycipggenf{g&'e pé‘i’ﬁé’&?{-‘éne haﬁ’a%n?& ®Man average
molecular weight between about 20,000 and 250,000 and a
nitrogen compound of the group consisting of polyalkylene
amines and hydroxyl polyalkylene amines.

U.S. Patent 4,493,771 relates to scale inhibiting
with compounds containing quaternary ammonium and methylene
phosphonic acid groups. These compounds are derivatives of
polyamines in which the amine hydrogens have been
substituted with both methylene phosphonic acid groups or
their salts and hydroxypropyi quaternary ammonium halide
groups. The patent discloses that any amine that contains
reactive amino hydrogens can be utilized, for example,
polyglycol amines, amido-amines, oxyacylated amines, and
others.

U.Ss. Patent 4,459,241 <contains a similar
disclosure to U.S. Patent 4,493,771.

The materials of the present invention are an
improvement over those of the aforediscussed prior
disclosures  because of their effectiveness and their
ability to provide enhanced 1lubricating oil dispersancy,
and because oleaginous compositions, particularly oil
concentrates; containing these materials exhibit V1scos1ty
stability over time, e.g., upon storage.



substjtuted with both met hyl ene pﬁosphonic'acid groups or their salts and
hydr oxypropyl quaternary ammoni um hal i de groups. The patent discl oses
that any ami ne that contains reactive am no hydrogens-can be utilized, for
exanpl e, pol yglycol amines, amido-amines, oxyacylated amines, and others.
US = Patent 4,459, 241 contains =al0o simlar disclosure to U S
Patent 4,493,771. The materials of the present invention are an inprovenent
over t hose of t he - af oredi scussed prior disclosures because of
their effectiveness and  their ability to provide enhanced |ubricating
oi | dispersancy, and becauses%ng@ﬁorﬁE f%% éjgons, particularly
oil concentrates, containing these materrals exhibit viscosity stability
over time, e.g., upon storage. - 10 - SUMVARY OF THE | NVENTI ON
Conposi tions of matt compaeiitiions Malft i mattieronasefidcas maltifitional
| mprovers r | in conposi tions, Jdncludina.fuel and | ubricating
oi | conposi %ﬁgﬁggﬁgre%%&xea%%eg’e%s C r?fosf’g'le- gno%st thE‘@P,Sltlons'
parti cul ar | gncludingonfuedlr abnd, dubriicatiimgr owdd womposiitiosisgbwhierebyver
extended pghi ti : co o de s_ofggqxt-%qu Wis :Ri gh
mol ecul ar mgﬁgﬁgiQPﬁ%|ene%%@ 8F§§§?§%'sugﬁﬂgé g&ﬂyrqn -a-éle.%h b1l :
copol ymer s, concentragesor foi&d imprevedhy vdscoalty usdabildtad over
car 3oxyl ic éﬁté{xﬁ(&aerpdalﬁoa%u%fa%meeh c aM@_%mtpwil tri%@ﬁtﬁtt‘fdatﬁt;a‘:n
am do- am ne or I oam, do m ne, an subsequen ost-treate or
Post - eact SGOMRELS andeh, Bolaridaz, MiLan, SHRIane, cobplyReTs, Suck as
| east  oneethydene-a-ojafinar bylopolymests,t ut edadited boty| igra fted) dmw itth
e o vor g 1hi B3N GnishRer Rl WA Ch et 'R
as maleic anhydride, and reacted with an amido-amine or
thiocamido amine, and subsequently post-treated or
post-reacted with a viscosity stabilizing effective amount
of at least one Cy,-C;g hydrocarbyl substituted
dicarboxylic anhydride. The amido-amine is characterized
by being a reaction product of at least one polyamine and

an a-, fB- unsaturated compound of the formula

R? R3 X
Ll
R*-C=C~-C-¥X (I)
wherein X is sulfur or oxygen, Y is -orR%, -sr%, or

-NR4(R%), anda R, R?, R3, R?* and R® are the
" same or different and are hydrogen or substituted or
unsubstituted hydrocarbyl.

DETAILED DESCRIPTION OF THE INVENTION
The compositions of matter of the instant

invention comprise high molecular weight, e.g., at least
15,000 number average molecular weight,' copolymers of
ethylene, preferably copolymers of ethylene and at least
one other C3 to Cug alpha-olefin such as propylene,



an [err] [err]- unsaturated conmpound.of the formula [ERR]- wherein X is
sul fur~ - or oxygen, Y 1is [err], or [err], and . [err]

and [err] are the same or different and are hydrogen or substituted
or unsubstituted hydrocarbyl. DETAILED_| SCRI PTI ON OF "THE | NVENTI ON The
conposi tions of ~matter of the instant invention conprise high

nol ecul ar weight, e.g., at |east 15,000 nunber average nolecular

wei ght, copolyners of ethylene, preferably copolyners of ethylene and at
| east one other, C3 to- al pha-p] efin rop
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vi scosity index inprover- T Sper sant adﬁ t1¥8s nous CORPOSItI ons
such as fueticaEPoxylicatanavaride. ﬁﬁ@%??ldﬂ%terlﬁhéreﬁﬁe ugegudi Adus
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oil concentrates, exhibit reduced viscosity increase over
prolonged periods of time, e.g., exhibit 1mproved viscosity
stability. _
ETHYLENE COPOLYMER
0il soluble ethylene copolymers used in the

invention are those capable of modifying or improving the
viscosity index of oleaginous compositions, particularly
lubricating oil compositions, i.e., polymers useful as V.I.
improvers. = Therefor, they generaliy will have a number-
average " molecular weight (Mn) of greater than
about 10,000, preferably at least about 15,000. Preferably
these ethylene copolymers have number average molecular
weights of from about 15,000 to about 500,000; preferably
~about 20,000 to about 300,000, - and more preferably from
about 30,000 to about 150,000. These V.I. improvers will
generally have a narrow range of molecular weight, as
determined by the ratio of weight-average molecular weight
(R,) to number-average molecular weight (M)

Polymers having a ﬂw/ﬁn of less than 10, preferably

less than 7, and more preferably 4 or less are most desirable
As used herein (#,) and (R /M) are measured

by the well known techniques of vapor phase osmometry
(VPO), membrane osmometry and gel permeation



average . nol ecul ar wei ght (Rn) . of greater t han. about 10, 000,
preferably at |east about 15,6000. Preferably these ethylene copol yners have
nunber average nol ecul ar weights of from about 15,000 to about 500, 000;
preferably about 20,000 to about 300, 000, snd nore preferably from about
30,000 to about 150,000. These V.I. nﬁ overs will generally. have a
narrow range of nolecular weight, as determned by the ratio of

wei ght - aver age nol ecul ar weight [err] to number-average nol ecul ar wei ght
(Rn) Polyners having a [err] of less than 10, preferably less than 7, and
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oL IYLene Pl ey e oitmers Ol WA 1 Cifredd ana
ethylenically unsaturated hydrocarbons including cyclic,
alicyclic and acycllc, containing from 3 to 28 carbons,
e.g. 2 to 18 cérbons; These ethylene copolymers may con-
tain from 15 to 90 wt. % ethylene, preferably 30 to 80 wt.
% of ethylene and 10 to 85 wt. %, preferably 20 to 70 wt. %
of one or more C; to C,g, preferably C; to C;g more
preferably C3 to Cg, unsaturated hydrocarbons,
preferably alpha olefins. While not  essential, such
copolymers preferaﬁly have a degree of crystallinity of
less than 25 wt. %, as determined by X-ray diffraction and
differential scanning calorimetry. Copolymers of ethylene
and propylene are most preferred. Other alpha-olefins
suitable in place of propylene to form the copolymer, or to
be used in combination with ethylene and propylene, to .
form a terpolymer, tetrapolymer, etc., l-pentene, 1-hexene,
I-heptene, l-octéene, = 1-nonene, l-decene, etc.; also
branched chain alpha-olefins, such as 4-methyl-l-pentene,
4-methyl-l1-hexene, 5-methylpentene-1, 4,4-dimethyl-1-~
pentene, and 6-methylheptene-1, etc., and mixtures thereof.

The term copolymer as used herein, unless other-

wise indicated, includes terpolymers, tetrapolymers, etc.,



of one or pore [err] to [err], preferably [err] to [err] nor.e preferably
[err] to « [err], unsat ur at ed hydr ocar bons, preferably al pha

ol ef i ns. While. not essential, such copolyners preferably have a
degree of crystallinity of less than 25 w. % as determ ned by X-ray
diffraction and differential scanning cald¥imnetry. Copol ymers of ethylene
and propylene are nost preferred. O her al pha-ol efins suitable in

pl ace of propylene to formthe copolynmer, or to be used in conbination with
et hyl ene and propylene, to . forma terpolyner, tetrapolyner, etc.,

1- pent ene, Sfheedhyleneleptsarisl C3h28ct @ipha-dl-efimermnd/orl-aleraneoniwsic. ;

al so branched i i3 @% l&f 1 e = e s t‘ﬁg
4- et hyl - 1- %%xene, il -rfr)reﬁ;r{l?etnt ene-#? S%diﬁtd})d(}legrfeltqﬁglyl - .-%hpénn er?eg',soand
6- net hyl hept@neltedet c. , Thed Abaunte£f e son-panjugateso shlolefiimwiided
herein, unl ?@ﬁe@anr WatRyd NdHroh @bout"d. W% 1227 M1 Her r?}%ﬁ@@ S,
etc., - - of Yethﬁi?ng:;o sai d =C?;-Z&}l'&al pha-ol efin ar?c%’ -
non- conj u- 4 aholte it GO Rt Fole, Aergetyr ihaseshiam the, tatad be
used. Thamoamtu wif @thylene anb lptai-alediol giresatitd.l general |y range
fromabout 0.5 to 20 I pr r - apl about 1 .to _.abouf. 7 nole
percent, based on t hgéﬂgfézﬂ%%é%o%%’fe ofiﬁ?ﬁe%ne%fnd%ﬁ%ﬁzg@l%%%g%ﬁ}ﬁ;
Repr esent at thatemaypbes usied as: dhe dddindd minomes timatthentedrpalymems t he
third nmonomgpcimgeie terpol ymer include: a. Strai ght chain acyclic
di enes such as: 1,4-hexadi ene; 1,5-heptadiene; 1, 6-octadiene. b.
Branched - chain a&cliStrajgbles chad® agcyslds hyldigneshesaftenas:
3, 7-di met hyl 1, 6oct adi,artiexddiefdretl)s-hbptaddledd ;eNE 6 -t ddierd xed
i somers of di hydro-myrcene and di hydro-cynene.
b. Branched <chain acyclic dienes such as:
5-methyl-1, 4-hexadiene; 3,7-dimethyl 1,6octadiene;
3,7-dimethyl 1,7-octadiene; and the mixed isomers
of dihydro-myrcene and dihydro-cymene.

c. Singie ring alicyclic dienes such as:
1,4-cyclohexadiene; 1,5-cyclooctadiene; 1,5-cyclo-

dodecadiene; 4-vinylcyclohexene; l-allyl-4-
isopropylidene cyclohexane; 3-allyl-cyclopentene;
4~allyl-cyclohexene and l-isopropenyl-4-(4-

butenyl) cyclohexane.

d. Multi-single ring alicyclic dienes such as:
4,4'-dicyclopentenyl and 4,4'-dicyclohexenyl
dienes.

e. Multi-ring alicyclic .fused and bridged ring

dienes such as: tetrahydroindene; methyl
tetrahydroindene; dicyclopentadiene; bicyclo
(2.2.1) hepta-2,5-diene; alkyl, alkenyl,

alkylidene, cycloalkenyl and cycloalkylidene



oi ngle ring alicyclic di enes such as: 1, 4- cycl ohexadi ene;

o

1,5-cyc|ooctad|ene 1, 5-cycl o-. dodecadi ene; 4-vi nyl cycl ohexene;
1-allyl-4- isopropylidene cyclohexane; 3-allyl-cyclopentene;

4-al |yl - cyclohexene and 1- |soproggnyl 4-(4- butenyl) cycl ohexane.
d Milti-single ring alicyclic diefes®*uch as: 4,4'-dicyclopentenyl
and 4,4" -dicycl ohexenyl dienes. e. Multi-ring alicyclic fused and
bri dged ring di enes such as: t et r ahydr oi ndene; nmet hyl

t et rahydr oi ndene; di cycl opent adi ene; . bicyclo (2.2.1)

hept a- 2, 5-di ene; REXhornenes| kwgh %ﬁkyl?%hyken°er@Q$@%Ik§ﬂW¢tthnd
cycl oal kyl i dene éﬂe_Glﬁgéﬁyimﬁmﬁbﬁbgfhéﬁé et hyl nordog ere DBV -

ene- 6- net hyl - 2- norbornene | ene- 6, 6- di et hyl - -norbornene

5- pr openyl - 2- nor bor nefReER %‘%y‘&‘l”é‘?}%’?ﬁ%‘?‘éiﬂ no? TRFFRERY L n%l' ERRYRPRS /| -
|dege 2|norbor3ene np#@m*&ymﬁfpﬁnteﬁya)i?ﬁﬁfﬁ@iﬁéhé«]irdﬂﬂi?&¥%15ﬁ$? 1-
carboxylic acid materj ch 1. th the ethyl ene
copolyner to formthe @?%&J’%?%ﬁ%%éetg'b%% 5‘?’2&% 'ef%\%%‘bl y

et hylenically unsaturated, preferably nonounsaturated, carboxylic acid
mat eri al and can be eitherCAi Rexyy MaT & Iplcarboxyllc acid
mat eri al . The dicarboxylic de (i)

nonounsat urat ed [err]TR® [@F¥RoX¥ELE®bAGId c %t%#ﬂkr@#ﬁ% ads tgrathedok9|

groups are Véﬁ' Nydacted . vl ied Q&?ﬁﬁé%p&ﬁxﬁ@f‘ ﬁéof@mafﬂe(@i'aﬂted

part. o e ERn Y ASRPLIEEF off PreteriRly etareiieally wisafiratédcr

part of

as - preferably monounsaturated, carboxylic acid material and
can be either a monocarboxylic or dicarboxylic acid
material.  The dicarboxylic acid materials include (i)

monounsaturated C, to C;q dicarboxylic acid wherein (a)
the carboxyl groups are vicinyl, i.e., located on adjacent
carbon atoms, and (b) at least one, preferably both, of
said adjacent carbon atons are part of said
monounsaturation; and (ii) derivatives of (i) such as
anhydrides or Ci to Cg alcohol derived mono- or.
diesters of (i). Upon reaction with the ethylene copolymer
the monounsaturation of the dicarboxylic acid, anhydride,
or ester becomes saturated. Thus, for example, maleic
anhydride becomes an ethylene copolymer substituted
succinic anhydride. |
The monocarboxylic acid materials include (i)
- monounsaturated C; to C;, monocarboxylic acid wherein
the carbon-carbon bond is conjugated toc the carboxy group,
i.e., of the structure



anhydr,i des, or [err] to [err] alcohol derived nono- or diesters
of (i).-Wpon reaction with the ethyl ene copol yner the nonounsaturation of

t he di carboxylic acid, anhydride, or ester beconmes saturated. Thus,
for exanple, naleic anhydride becones- 1@~ ethylene copol yner
substituted succinic anhydride. The monocar boxylic acid materials

i nclude (i) nonounsaturated [err] to [err] nonocarboxylic acid
wherei n the carbon-carbon -bond is conjugated to the carboxy group, i.e., of

the structurg:{ ERR| . - - _ (il deg{ vatj ves of @ uch_, as

[err] to [g%#F a %Eﬁ%?ég%??vedgﬁnnogéieréﬁ%ﬁ (5. Ebon£%ea 5i oRALHPRAL ¢ he
et hyl ene copdeykeed monheeshensupfa(l) ati¥ponoreachionnwithintheuethpliene
car boxyl i cacﬁdl,gg%%,erl athe POfiGABINsaPaHARISH of TENS: hOhobX88Phfated

acrylic mes an ethylene copolynmer substituted propionic
acid, and metHERPYYILC acRBiPecBALRT AR] ot RGFRRERS coPRFYRREedubst | Thved for
ij_sobUL yri f: a@-i:wlmp*_fmerrpla.wylict:]m(‘]I ao:(:jiﬁUChb?jcuﬁﬁét ual?t egth I@ﬂ@d ]; coﬁaﬂymerd
i car boxylic or__an rides, ,and .thereo pcl ude fumari ¢ aci
i taconi ¢ aci%ﬁbééﬁéﬁ%e%ciﬂfo ¥%+% 3ﬁh§dr?ﬂ%,m%€?%?5¥£}%i%cbﬂhQﬂ??H%§ an
acrylic aci cethielenergopelymer, substbtmted hsobutyricnaeddc acid, nethyl
acrylate, ethyl acry hyl t hac te, rr ~carb lic
acid materijals aréé?%ﬁ%l%?%arboﬁﬁlic éd%%id uﬁ%%?%f%ﬁ%@. e"goﬁgl_eicgééi
anhydride GA1CArRR¥YLEE| veacid@r eofT i sapaydridear | §ndr cthereaf asincludes
not appear tRuhFTPO! ¥ERA | ZEtAOPAEE| 21, bd181ef48i@D  Ral B fc ChRNy@PEde
copol yner éi) @lve; t wo cqéboxyllc .acid functionalities. Such
preferred mfRteEPalele (FRhydnidec (acrylic acid, methacrylic acid,
crotonic acid, cinnamic acid, methyl acrylate, ethyl
acrylate, methyl methacrylate, etc.
Preferred <carboxylic acid materials are the
dicarboxylic acid anhydrides. Maleic anhydride or a
derivative thereof is particularly preferred as it does not

appear to homopolymerize appreciably but grafts onto the

ethylene copolymer to give two carboxylic acid
functionalities. Such preferred materials have the generic
formula

Rl Rll

l |

C Cc

| |

0O=2~¢C¢ =0
\ /
o

wherein R' and R'' are independently hydrogen or a halogen.
Additionally, as taught by U.S. Patent Nos.
4,160,739 and 4,161,452, both of which are incorporated
herein by reference, various unsaturated comonomers may be
grafted on the ethylene copolymer together with the
unsaturated carboxylic acid material. Such graft monomer



[ ERR] mherein R and R' are independently hydrogen or a hal ogen.
Addrtronally as taught by - U S  Patent Nos. 4,160,739 and
4,161, 452, both of which are incorporated herein by reference, various

unsaturated conononers nmay be grafted the ethylene copolyner
together wth the unsaturated carboxylr 6261 d material. Such graft
nononer - -16- systens may conprise one or a mxture of

conmononers different from-said unsaturated carboxylic acid material, and
whi ch contain only one copol ynerizabl e doubl e bond and are copolynerrzable
with said urSB¥Stens ed BRYd coOnpoiheat . oNgpietl | § mixktureconbnonemenomersnot

contai n freegeprdbpayti CeAchd Q&P&psuﬁQQt@f&‘téétééﬁbéﬂf‘ifé né@ﬂdath‘E'érlal
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ethylenic unsaturatjon in the, aci d. or al cohol r
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the C4-Cl12 aﬁm@aca?ciymerlzaﬁlﬂ wiehaospiad uh@aﬁﬂtatedﬁﬂeﬂ@ , cCORIPORERHEL, .

etc.; styrenes or re Y, net y
y éypfggff andS&éH Q&mon8$$€é P%é ég_ QF%§P free

styrene, butyl styren Vi nyl ~hohone
acet at e, vrr@ﬁrhﬂxrki@e awiﬁylgk@unﬂesasﬁchareaseSherayconEanlnghglpharnyl

ketone, anGetyidREEn GANAEAPRELN| NYh MCROMEACSHCNopS X8 aﬁofﬁ%bgrm:gsnand

vi nyl pyrrolidine, Conmononers contal ni ng functi ona
may cause ch%QF??R#P@PsgeI%?t%n %4lﬁhh%¥°|n%%¢fe$¥ﬂ@a¥egct|©m8t§hbun9 be

avoi ded, al tAmpsied- é&meﬁi@umﬁs@tuﬁa@hoﬁom@eﬁrSaéuptﬁe aé?% 30%Pyha
wei ght of t i}%fgﬁggner sgs %é%ien can be toleﬁated 5@ cfré useful_
copol yneri z& none?s i n® € hFXENDB0i NEONENS . EsfRIRCRRe s ot BFSe éd
aci ds and urstyremesd al fohol sexdmepben téeysehe) at&lphsa+wethipy betypenbasi c
or p-methyl styrene, butyl styrene, etc.; and vinyl monomers,
for example vinyl acetate, vinyl chloride, vinyl ketones
such as methyl and ethyl vinyl ketone, and nitrogen
containing wvinyl monomer such as vinyl pyridine and vinyl
pyrrolidine, etc. Comonomers containiné functional groups
-which may cause crosslinking, gelation or other .interfering
reactions should be avoided, although minor amounts of such
comonomers (up to about 10% by weight of the comonomer
system) often can be tolerated.
Specific useful copolymerizable comonomers include
the following:
_ ' (A) Esters of saturated acids and unsaturated
alcohols wherein the saturated acids may be monobasic or
polybasic acids containing up to about 40 carbon atoms such
as the following:. acetic, propionic, butyric, valeric,
caproic, stearic, oxalic, malonic, succinic, glutaric,
adipic, pimelic, suberic, azelaic, sebacic, phthalic,
isophthalic, terephthalic, hemimellitic, trimellitic,
trimesic and the like, including'mixtures. The unsaturated
alcohols may be monohydroxy or polyhydroxy alcohols and may
contain up to about 40 carbon atoms, such as the
following: allyi, methallyl, c¢rotyl, 1l-chlorecallyl,



pol ybasi c acids containing up to about 40 carbon atoms such.as the

followmrg: + acetic, propionic, butyric, valeric, caproic, stearic,
oxalic, malonic, succinic, glutaric, adipic, pi melic, suberi c,

azel aic, sebacic, phthalic, isophthalicg, _ terephthalic, hem nmel litic,
trimellitic, trimesic and the |ike, inctudﬁng m xtures. The unsaturated

al cohols nmay be nonohydroxy or pol yhydroxy al cohols and may contain up
to about 40 carbon atonms, such as the follow ng: al lyl,
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wei ght . and benzyl alcohol; and alcohol ethers such as the mono-
methyl 6r monobutyl ethers of ethylene or propylene glycol,
and the 1like, including mixtures. The alcohol epoxides
include fatty alcohol . epoxides, glycidol, and various
derivatives of alkylene oxides, epichlorohydrin, and the
like, including mixtures.

The components of the graft copolymerizable system
are used in a ratio of unsaturated carboxylic acid material
monomer component to comonomer component of about 1:4 to
4:1, preferably about 12 to 2:1 by weight.

GRAFTING OF THE ETHYLENE COPOLYMER
The grafting of the ethylene copolymer with the

carboxylic acid material may be by any suitable method,
such as thermélly by the "ene" reaction, using copolymers
containing unsaturation, such as ethylene-propylene-diene
polymers either chlorinated or unchlorinated, or more
preferably it is by free-radical induced grafting in sol-
vent, preferably in a mineral lubricating oil as solvent.
The radical grafting is preferably carried out
using free radical initiators such as peroxides, hydro-
peroxides, and azo compounds and preferably those which
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Wi le the grabting, cagupf CQErhggeQHtahﬂyaggde,_w1ll be generally used
in an amount ranging from about 0.01% to about 10%,
preferably 0.1 to 2.0%, based on weight of the initial
total solution. The aforesaid carboxylic acid material and
free radical initiator are generally used in a weight
percent ratio range of 1.0:1 to 30:1, preferably 3.0:1 to
6:1.

_ The initiator grafting is preferably carried out
in an inert atmosphere, such as that obtained by nitrogen
blanketing. While the grafting can be carried out in the
presence of air, the yield of the desired graft polymer is
generally thereby decreased as compared to grafting under
an inert atmosphere substantially free of oxygen. The
grafting time will wusually range from about 0.1 to 12
hours, preferably from about 0.5 to 6 hours, more prefer-
ably 0.5 to 3 hours. The graft reaction will be usually
carried out to at least approximately 4 times, preferably
at least about 6 times the half-life of the free-radical
initiator at the reaction temperature employed, é.g. with
2,5-dimethyl hex-3-yne-2, 5-bis(t-butyl peroxide) 2 hours
at 160°C. and one hour at 170°C., etc.
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solution. Continuous or periodic addition of ‘the
carboxylic acid material along with an appropriate portion
of initiator, during the course of the reaction, can be
utilized to maintain the carboxylic acid below its
solubility 1limits, while still obtaining the desired degree
of total grafting.

In the initiator <grafting step the maleic
anhydride or other carboxylic acid material used will be
grafted onto both the polymer and the solvent for the
reaction. Many solvents such as dichlorobenzene are rela-
tively inert and may be only slightly grafted, while
mineral oil will tend to be more grafted. The exact split
of graft between the substrate present depends upon the
polymer and its reactivity, the reactivity and type of oil,
the concentration of the polymer in the o0il, and also upon
the maintenance of the carboxylic acid material in solution
during the course of the reaction and minimizing the
presence of dispersed, but undissolved acid, e.g. the
maleic anhydride. The undissolved acid material appears to
have an increased tendency to react to form oil insoluble
materials as opposed to dissolved acid material. The split
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The solution grafting step when carried out in the
presence of a high temperature decomposable peroxide can be
accomplished without substantial degradation of the chain
length (molecular weight) of the ethylene containing
polymer. This can be an advantage as opposed to high
temperature thermal reactions which depend on degradation
to apparently form free radical reactive sites. Measure-
ment of molecular weights and degradation can be evaluated
by determination of the thickening eff1c1ency (T.E.) of the
polymer as will later be described.

The amount of carboxylic acid material used in the
grafting reaction is an amount which is effective to
provide a grafted ethylene copolymer which upon further
reaction with an amido-amine as described hereinafter
provides a material exhibiting the properties of a
multifunctional viscosity index improver additive, more

. specifically a viscosity index improver-dispersant
additive, i.e., a material having both V.I. improving and
dispersancy properties in an oleaginous composition. That
is to say, an amount which is effective to provide, upon
reaction of the grafted ethylene copolymer with the amido
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maximum average number of grafted moieties present per
10,000 average number molecular weight segment of a
molecule of ethylene copolymer backbone should not exceed
about 10, preferably about 7 and more breferably about 5.
Preferably, the average number, moles, of grafted moieties
present per mole of ethylene copolymer backbone is at least
~about 0.6, preferably at least about 0.8, " and more
preferably at least about 1. Preferably, the maximum
average number of 'grafted moieties grafted to or present
per mole of ethylene copolymer backbone should generally
not exceed about 10, preferably about 7, and more
preferably about 5. Thus, for example, a mole of grafted
ethylene copolymer, e.g., ethylene- propylene substituted
succinic anhydride, containing an ethylene copolymer
backbone such as an ethyiene- propylene backbone havihg an
average number molecular weight of 50,000 contains grafted
to -said backbone an average number of succinic anhydride
moieties of from about 0.5 to about 50, preferably from
about 0.6 to about 10. Typically, from about 0.2 to about
12, preferably from about 0.4 to about 6 moles of said
carboxylic acid material are charged to the reactor per
mole of ethylene copolymer charged.



Preferably, the average nunber, noles, of grafted noieties present per nole
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lized as is or is employed for further reaction with the

amine as described hereinafter.

Characterization of the average number of moles of
carboxylic acid material, e.q., maleic anhydride, which
have reacted per mole of ethylene copolymer charged to the
reaction (whether it has undergone reaction or not) is
defined herein as the average number of grafted moieties
grafted to or present per mole of ethylene copolymer'
backbone. This number is defined solely with reference to
the resulting reaction product mixture. Although the
amount of said unreacted ethylene copoiymer contained in
the resulting reaction product mixture can be subsequentiy
modified, i.e., increased or decreased by téchniques known
in the art, such modifications do not alter the average
number of grafted moieties as defined above. The term
grafted ethylene copolymer is intended to refer to the
reaction' product mixture whether it has undergone such
modification or not.
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other dgroups, e.g, hydroxy groups, alkoxy groups, amide
groups, nitriles, imidazoline groups, and the like. Hydroxy

amines with 1 to 6 hydroxy groups, preferably 1 to 3
hydroxy groups are particularly useful. Preferred amines
are aliphatic saturated amines, .including those of the
general formulas:

R-N-R', and R-N-(CH,)g "N-(CHy) ¢ N-R
é." él élll él
(II) - (III)

wherein R, R', R'' and R''! are independently selected from
the group consisting of hydrogen; C; to C,g5 straight or
branched chain alkyl radicals; C; to C;, alkoxy C; to
Cg alkylene radicals; C, to Cyo hydroxy amino
" alkylene radicals; and C, to Cy, alkylamino C, to
Cg alkylene radicals; and wherein R"' can additionally
comprise a moiety of the formula:

—E(CHz )s '—T%_H (IV)

!
R
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[err] to [err] alkoxy [err] to [err] = 24alkyl ene radi cal s; [err]

to [err] hydr oxy am no al kyl ene radi cal s; and [err] to [err]
al kylamno [err] to [err] alkylene radicals; and wherein R'' can
additionally conprise a noiety of the fornula: [ERR - 24 - wherein R
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Formula 111 & att! edee seledied R'inias mamemhsunt £ ieidnt Moo epyopide ceres a
formil as acuBonid e | roEnARr TP AL FEL WLEE rld VL 1enstry
ani ne groupLNthd REINEEL WPne, SeFRNGAEY aming groupaprefexablyeabnlieast
amne groupkxwo primary or secondary amine groups. This can be achieved
by selecting at least one of said R, R', R" or R''' groups
to be hydrogen or by letting t in Formula III be at least
one when R"' is H or when the IV moiety possesses a
secondary amino group. The most preferred amine of the
above formulas are represented by Formula III and contain
at least two primary amine groups and at least one, and
preferably at least three, secondary amine groups.
Non-limiting examples of suitable amine compounds
include: 1,2-diaminoethane; 1,3~-diaminopropane;
1,4-diaminobutane; 1,6-diaminchexane; polyethylene amines
such as diethylene triamine; triethylene tetramine;
tetraethylene pentamine; polypropylene amines‘ such as
1,2-propylene diamine; - di-(1,2-propylene)triamine;
di-(1,3-propylene) - triamine; - N,N-dimethyl-1,3-di
aminopropane; N,N-di-(2-aminoethyl) ethylene diamine;
N,N-di (2-hydroxyethyl) -1, 3-propylene diamine;
3-dodecyloxypropylamine; N-dodecyl-1, 3-propane diamine;
tris hydroxymethylaminomethane (THAM); diisopropanol amine;
diethanol amine; triethanol amine; mono-, di-, and
tri-tallow amines:; amino morpholines such as N-(3-amino-
propyl)morpholine; and mixtures thereof. '



Non-1jmting exanpl es of suitable am ne conpounds incl ude:

1, 2- di ani-noet-hane; 1, 3-di am nopr opane; 1, 4-di am nobut ane;

1, 6- di am nohexane; pol yethyl ene anm nes such as di-et hyl ene triam ne;
triethylene tetram ne; tetraethylene _pfgtgnine; pol ypropyl ene am nes
such as 1,2-propylene . diam ne; di - (1, 2-propyl ene)tri am ne;

di - (1, 3-propyl ene) triam ne; N, N-di net hyl -1, 3-di am nopr opane;
N, N-di - (2-am noethyl) ‘et hyl ene di am ne;

N, N- di ( 2- hydroxyet hyl)- 1, 3- propyl.ene di_am ne; | ]

3- dodecyl oxypr opyl anft&er Sdecpmines. cogponeds dnglude: t gldcyclic

Pydr?ﬁymelt hali aglineset hanen( THA?; 1qi4i-agmtaaqa&taﬁdlelwyi1r)e; cYiclohdidne, amne;
ri et hano m._ne; .NMONO-, i-, _an ri-tallow am nes;. am.no
nDrphoIinesh§§8ﬁ°§§°&483-&ﬁ#ﬁ@geﬁro PEAGo | | g Afd REdazedd nafar a5d

- 25 - O heN-amdhohlkylnpiperazimnes ofc theée gemerayc|fioomilan (V)s such as
1, 4-di (am nonet hyl ) cycl ohexane and heterocyglic nitrogen conpounds such

as imidazolines, and N-am noal kyl pigerag nes off the general fornula (V):

[ERR] wherein Lerr] and [err] arle yhezsan@\pr diff ferent and are_gach
i ntegers of g{aQenulyto idy [err] ang-fedr] S afiy H
different and arqua gﬁlntegers of from1l to 3. Lagﬁgﬁfhitin _

exanpl es of such am nes irclggﬁﬁéFﬁfKtadec | imdazoline: ™3
N- (2- ami noet hyl ) pi perazi nell et d— 2al -AiXtures of  anine

compounds g AJYANEAJCQYY v De o iSedne e BEAMMiGrer¥ift REAFGRS T OF

prepari ng ene nes Ves reaction 0 an 1 nvolves 1he

reacti on ofachn iategexse ofi hfrioe Asud® a$ret Wden® di cMyo@nge Ny are

propyl ene digll oshdR) Wrl hgdFFetent Waingh arSealch iititegeEPloex fHonl W & df
al kyl ene am_nes wherein _pai,rs of nitrogens aref|0|ned by aLﬁylene %{O%PS’
3. Non-limiting examples o such ~ amines include

)

2-pentadecyl imidazoline: N-(2-aminoethyl) piperazine; etc.

Commercial mixtures of amine compounds may
advantageously be used. For example, one process for
preparing alkylene amines ‘involves the reaction of an
involves the reaction of an alkylene dihalide (such as
ethylene dichloride or propylene dichloride) with ammonia,
which results in a complex mixture of alkylene amines
wherein pairs of nitrogens are joined by alkylene groups,

forming such compounds as diethylene triamine,
triethylenetetramine, tetraethylene pentamine and isomeric
piperazines. Low cost poly(ethyleneamines) compounds

averaging about 5 to 7 nitrogen atoms per molecule are
available commercially under trade names such as "Polyamine
H", "Polyamine 400", "Dow Polyamine E-100", etc.

Useful .amines also include polyoxyalkylene
polyamines such as those of the formulae:

NHZ——-('a1ky1ene—-——--o-alkylene—-)-——NH2 (VI)
m



form ng such conmpounds as di et hyl ene triam ne,
trlethylenetetran1ne tetraet hyl ene pentanine and i someric pi perazines.
Low coést pol y(ethyl eneanmi nes) conpounds averagi ng about 5 to 7 nitrogen
atons per nol ecul e are avail able comercially under trade names such as
"Pol yani ne H', "Polyam ne 400", "Dow Poly&@fi me E-100", etc. Useful

am nes - al so i nclude pol yoxyal kyl ene pol yam nes such as those of the
formul ae: [err]-(al kyl ene----0Oal kyl ene--)--[err] (VI) m - 26 - where m
has a val ue of about 3 to 70 and preferably 10 to 35; and R-

(-al kyl ene- (wherékymenkag- [ ar vhlue of abeut 3(hb|70mbﬁdeptafebably 18l e of
about 1 to 485wﬁén the provision that the sumof "all the n's is from about
3 to about %referably from about 6 to about 35, and Ris a

pol yval ent saturated Ry¢ratkybenerddPcalkpleng—yo—NBp tarbon atons wher ei n
the nunber of substituents on the R group is reppesentedyby t glue of
"a", which is a nunber of from3 to 6. The alkylene gr ups I n either
formula (M) or (VII) may be straight or branched chains contai ning about 2

to 7, and prﬁﬁefabIVnabouaSZ §0v41ﬁarbenaabﬁ&sl Ebe4pohienyehbyb9661510n

oL YA e ol g8 S beoha bk, 1809 erel’ ShELE"Y o, BRLURAE e
wei ght s rangpngférahigboﬁroﬁ00abouab6uto4656uandsprahderh; ar polyivalent00
to about 2009at3?§t§&efﬁ9&§§ﬁ89L¥§XYQLa EX#G”Sf uRSOEXOEFE'EX BBk atoms

pol yani nes oXye yOoXypr opy
di ami nes anﬂherﬁénpotngypﬂmb9ren@ftrsuhﬁhé§uﬁa#5ng°avetbge RDI9€9P§r15

wei ght's represented by the value of "a", which is a number of from
' 3 to 6. The alkylene groups in either formula (VI) or
(VII) may be straight or branched chains containing about 2
to 7, and preferably about 2 to 4 carbon atoms.
The polyoxyalkylene polyamines of formulas (VI) or
(VII) ébove,. preferably polyoxyalkylene diamines and
polyoxyalkylene triamines, @ may have average molecular
weights - ranging_from about 200 to about 4000 and preferably
from about 400 to about 2000. The preferred polyoxyal-
kylene polyoxyalkylene polyamines include the
polyoxyethylene and polyoxypropylene diamines and the
polyoxypropylene triamines having average molecular'weights
ranging from about 200 to 2000. The polyoxyalkylene
polyamines are commercially available and may be obtained,
for example, from the Jefferson Chemical Company, Inc.
under the trade name "Jeffamines D-230, D-400, D-1000,
D-2000, T-403", etc. | |
Additional amines wuseful in the present invention
are described in U.S. Patent 3,445,441, the disclosure of
which is hereby incorporated by reference in its entirety.
Thus, any polyamine, whether aliphatic,
éycloaliphatic;- aromatic, heterocyclic, etc., can be
| employed provided it is capable of adding across the



rangi ng from about 200 to 2000. The polyoxyal kyl ene pol yam nes are
commerci al ly avai l abl e and may be obtained, for exanple, fromthe Jefferson
Chem cal Conpany, Inc. under the trade nane "Jeffam nes D 230, D 400,

D- 1000, D-2000, T-403", etc. Additional -agynes useful in the present

I nvention are described in U.S. Patent 3,445,441, the disclosure of which
I's hereby incorporated by reference in its entirety. Thus, any

pol yani ne, whet her al i phatic, cycloaliphatic, aronatic,

het er ocycl i : - ' I d QI |t _]4S:C bl e _of .addi.n
across the %criylg't%c- dac.’('%%l cti%ﬂ})ea onﬂ%ﬁﬁn’q‘g f ﬁl}gh \?ﬁocf% g:@mp&&%%

t he car bony/Ca3FPORYY - GrIMP d~GQ Q) <dcr wfat &hey jemdat@ntyns dampadnd IQf or.
wi th the thifegmuleny!r,or @ GwikhS i IHRACH, - (6 )< ! f
formula I. % al g%[a, lgnet a )th)eet %ﬁlgrﬁﬁfgalr?q %ﬁr?g{gur at EC?QQOWDO{,:IEI’%‘C?S)
enpl oyed i n PHCRSTYFAHSSYPS GemRoung 9t fenber selected from
the group consistinghef al pllphajet a detd enietylenicwlily at thgHyrAtEE of
t he fornmul a; erel i |.f ur, reoxyagen, .Y i rr], or
[err], gr?gl';lg%d% eFJ ref. d aﬁ'&’ q-'lll’["' r r]]n&nétrlé’ry%?édp§dﬁ§ "%r lﬁﬂ[ﬁ t
and are hjembgan selectedst ifingmed ther @rowps dansist inglof alpHa, \Metra
[err] s[aR # Q%E@'<agﬂa9 0 conprise

al kyl, cycl ggiﬁ ;.le’tug:‘rihl!y unaSI%kta‘ilrzy , fara ﬁn&%%%ekﬂ{ee%%cﬂ whi ch can

be substituted with groups whi alfe szbstantially inert to any component
of the reaction m xture ungder oggﬂtio S selected _for preparation of
the am do-am ne. SsuchRsupBsG fubnt &Suffs I ncl udé)hydroxy, hal i de (e.g.,
a, Fl,

wherein X is sulfur or oxygen, Y is -OR4, -SR%, or
-NR4(R5), and Rl, Rz, R3, R? and R5_ are the
same - or different and are hydrogen or substituted or
unsubstituted hydrocarbyl.

When Rl, RZ, R3, R4 or R are
hydrocarbyl, these groups can comprise alkyl, cycloalkyl,
aryl, alkaryl, aralkyl or heterocyclic, which can be
substituted with groups which are substantially inert to
any component of the reaction mixture under conditions

selected for preparation of the amido-amine. Such
substituent groups include hydroxy, halide (e.g., Cl, F1,
I, Br), =-SH and alkylthio. When one or more of RI

through R® are alkyl, such alkyl groups can be straight
or branched chain, and will generally contain from 1 to 20,
more usually from 1 to 10, and preferably from 1 to 4,
carbon atoms. Illustrative of such alkyl groups are
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,
nonyl, decyl, dodecyl, tridecyl, hexadecyl, octadecyl and
the 1like. When one or more of Rl through R> are aryi,
the aryl group will generally contain from 6 to 10 carbon
atoms (e.g., phenyl, naphthyl).



|, Br), -SH and al kyl t hi o. Wen one or nore of [err] through RS

are al kyl., such al kyl groups can be straight or branched chain, and wl |l

generally contain from1l to 20, nore usually from1 to 10, and preferably
from1l to 4, carbon atons. |l lustrati vwg of such alkyl groups are
met hyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,

dodecyl, tridecyl, hexadecyl, octadecyl and the Iike. When one or
nore of [err] through [err] are aryl, the aryl group wll generally

ontain from6 to 10 carbon at ht hy! - 28 -
Co S 0,10 ot o3y ke, PREDIA SRRRMNIAS ape iyl

general |'y corheni ralkanry.‘abg)rnuﬁ meZOgmha)hl;atmtaimdfmmfabmbty?ftonzﬂ
12 carbon at |1 tiv yl eQrou e,40

oo 0 S 5Pvet HSUHE ot UL AL 0P gl gL
t hr ough }uStléﬁfélV%tr a@ﬁylsuch heallga:;,yl mntag'én@wly moethyls

phenyl or ([ﬁ!éﬂ#o [@Ié&ﬂyﬁééfwl SUbané“r&-'-ﬁ@ﬂyPi@Wi anghéh CoR K3t more

conmponent genera contains fr to 12 carﬁon atons, and grefera Ig
1 to 6 carb® at® ms thygugh esRof %S ARRIEY1gr othe REYhenggppPonent
o- et hyl benzyjeneﬁmlly4 condisys bediliy|phen)VYlenoﬁne( * nbée Of) [slkivl-sand

from 3 to 17 San e 2oonenol, A3 e e f Sifooding %3%5%1%% ghtdihs
[Ilustrativefiugm qu:h 'cqcl Dbal kgarlgomupatems:, cyab@prpqueraly]:jroﬁmyl 1 to 6
cycl ohexyl , fg ctg{om%nd ﬁgggeg% ¥ s JPLpe % 1,
[err] throug err] are eterocyc e terocyc I C genera §
consi sts of Qr%khﬁikﬁ%?
on or nore rrhg CaRdONRAt OfiBe | ScyEPOALRFL Py axage@yexoank L098foup will
Bapl o O a1y S LS P £l O PEo A8 LEEMba BVGRDY andV it S¥branry
from 3 to 6 carbon atoms. Illustratlve of such cycloalkyl
groups are cyclopropyl, cyclobutyl, cyclochexyl, cyclooctyl,
and cyclododecyl. When one or more of RI through R
are heterocyclic, the heterocyclic group generally consists
of a compound having at least one ring of 6 to 12 members
in which on or more ring carbon atoms is replaced by oxygen
or nitrogen. Examples of such heterocyclic groups are
furyl, pyranyl, pyridyl, piperidyl, dioxanyl, tetrahYdro-
furyl, pyrazinyl and 1,4-oxazinyl. :

The alpha, beta ethylenically unsaturated
carboxylate compounds employed herein have the following
formula:

R?2 R3 o

L,

Rl-¢c=¢c-c¢c - o0OR (VIII)
wherein Rl, Rz, R3, and R4 are the same or
different and are hydrogen or substituted or unsubstituted
hydrocarbyl as defined above. Examples of such alpha,
beta-ethylenically unsaturated carboxylate compounds of

formula VIII are acrylic acid, methacrylic acid, the.

to
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furyl,. pyrazinyl and 1, 4-oxazinyl. The al pha, beta ethylenically
unsat urated carboxyl ate conpounds enpl oyed herein have the foll ow ng
formul a: [ERR] wherein [err] and [err] are t he same or
different and are hydrogen or subst|tutedzgr-unsubstltuted hydr ocar byl as
defined above. Exanpl es of such al pha, beta-ethylenically

unsaturated carboxylate conpounds of fornula VIIl are acrylic acid,
nmet hacrylic acid, the ~ - 29 - nmethyl, ethyl, isopropyl, n-butyl, and

| sobutyl estfrh f a c a c&ﬁk&@gryll acj

2- hexenoi ¢ aci dyq Q%Jggeno:]% &b?gr%’h;ﬂ%‘g&h%rﬁgtﬁ’ steaﬁ’s c?f
3- et hyl - 2- BEEIAdicc andacmthacqlﬁ%mld}:pr%mf@m asiid, -hexeno;c
3-cycl OheXylacldbUtean-@eceﬁﬁil‘é &diet,hy! - '-Cz-tﬁ?t%nm.c acid,

2- propyl - i d, 2 I SO ropyl 2 hexen0|c

2, 3-di net hy %%'g’ly |'?u%§& hexy B-Pheayii2-~Prapencischoi @cdd d,

2- pr openoi CSa:cydloﬂnebdy;ll—zZ-bmt@}wi@ate,adm hyl zzmmﬂnl-zzwgat emlraat hyI

2-but enoat e, _ e, d.soprqpyl ate heny.

2- pent enoat e, b Qﬁ(l %OE%?'%ITC gpsﬂenog-é'sc’pr(?&yj'déc% "é’ﬁﬁf te,

dodecyl 2- déaénééﬂéthvﬁcﬁcbﬂ¢ﬁrblz 3am1d9thﬁhc?dmmham¥ﬂﬁa meﬂﬂnﬂ 2-pen-

3- phenyl - 2- peaggeOakeigdNd 2lpedplehdicAe Iy

unsat ur at ed carggyxlate t hi oest ér céﬁ%ouﬁgg ghEpg’ #gﬁ?% chavé ﬁ?y(yi

fol I owi ng & REERYL] ERRPTARENcate, methyle, utenmte. [ @thyl R@-hex+ he

same  or dehbatent ands&p&obydrogandgbea@a&bltutg@egylunsqmyédﬁgﬁagte,

hydrocarbylte§§ flngg g? | es ch gfp

bet a- et hyl eftcarfyYuns ¥4t ed CRFBE??P 'thl8§§?§ﬁ§ 2-propenoate,
dodecyl 2-decencate, cyclopropyl 2,3-dimethyl-2-butenocate,
methyl 3-pheny1-2-propenoate, and the like.

The alpha, beta ethylenically unsaturated
carboxylate thiocester compounds employed herein have the
following formula:

R?2 R? o

_ Rl-c=c¢c-c¢c-sr? (1x)
wherein Rl, Rz, R3, and R? are the same or
different and are hydrogen or substituted or unsubstituted
hydrocarbyl as defined above. Examples of such alpha,
beta-ethylenically unsaturated carboxylate thioesters of
formula IX are methylmercapto 2-butenocate, ethylmercapto
2-hexenocate, isopropylmercapto 2-decenocate, phenylmercapto
2-pentenocate, tertiary butylmercapto 2-propencate, octa-
decylmercapto 2-propenoate, dodecylmercapto 2-decenocate,
cyclopropylmercapto 2,3~-dimethyl-2-butenoate, methyl-
mercapto 3-phenyl-2-propenoate, methylmercapto 2-pro-

penoate, methylmercapto 2-methyl-2-propenoate, and the
like.



formulla | X are nethyl mercapto 2-butenoate, ethyl nmercapto 2-hexenoate,
i sopropyl mercapto 2-decenoate, phenyl nercapto 2-pentenoate, tertiary
but yl mercapt o 2- propenoate, octa- decyl nmercapto 2- pr openoat e,
dodecyl mercapto 2-decenoate, cycl opropyl Bereapto

2, 3-di net hyl - 2- but enoat e, met hyl - mercapto 3- phenyl - 2- pr openoat e,
nmet hyl ner capt o 2-pro- penoate, nmet hyl ner capt o 2- et hyl - 2- pr openoat e,
and the like. - 30 - The al pha, beta ethylenically

unsat urat ed car boxyanjygle CO%}ES eyl ayed %{b,{{?&’ﬁife f\ﬂ{éﬂm%ed

formul a: [ERR] mhereln fr]. and are

different SRFPAFNAHAR o RIMRAURAH SISMRAAULD, hpreiithave ééh%yﬁpbwfm

as  defi nedrormbiave. Exanples of al pha, beta-ethylenically
unsat ur at ed car boxyam des of f 6”6 2- but enam de, 2-hexenam de
2-decenam de, 3-nethyl- 2-hept na de 3- et hyl - 2- but enam de,

3- phenyl - 2- propen- am de, B- -2- m de

2- met hyl - 2- but enami de, propQ/I - 2- open @KFE{E}Z s{)p)ropyl 2- hexenam de,
2,3-di- et nmer@:buter& ¢+ 3R .cI otﬁa yl -@andretRiy| Qrgemhmansm or

N-methyl  Zyipidnai deand N A\Eé'elﬁ} e ert %t ST airjtf}xtb ?fourb pl?%&'itute%e

2-decenam de, _ N-phenyl 2-pent penam de,
N- oct adecy| BYAZRGAIHEM das Nd@%ﬁne%od&%nve-z deceﬁ?&?ﬂ‘ﬂ’eﬁs NEyRERJY| .

2, 3- di et hy|b&d34€ﬁ{y1éﬁéh911 %ﬂ@&ﬁh&l‘ate@ F&Efbld»x ﬁd&@naé\f dﬁomula }Ii
2 propenain de.e 2 UMl 2 bl QPN e 2ok | % DISPERET e el Lhey ) ke
conmpounds ZHudpngnhmldeyeﬂrB-méthgﬂ-ziButénﬂmxﬂeng fIﬁphéﬁgl*@%pfﬁpeﬁ%
| amide, 3-cyclohexyl-2~-butenamide, 2-methyl-2-butenamide,
2-propyl-2-propenamide, 2-~isopropyl-2-hexenamide, 2,3-di-
methyl-2-butenamide, 3-cyclohexyl-2-methyl-2-pentenamide,
N-methyl 2-butenamide, N,N-diethyl 2-hexenamide, N-iso-
propyl z-décenamide, N-phenyl 2-pentenamide, N-tertiary
butyl 2-propenamide, N-octadecyl 2-propenamide, N-N-di-
dodecyi 2-decenamide, N-cyclopropyl 2,3~-dimethyl-2-buten-
amide, N-methyl 3-phenyl-2-propenamide, 2-propenamide,
2-methyl-2-propenamide, 2-ethyl-2-propenamide and the like.
The alpha, beta ethylenically unsaturated
thiocarboxylate compounds employed herein have the
following formula: '
RZ R3 s

4 1
RI-c=¢c-c-0r* (x1)

wherein Rl, Rz, R3, and R4 are the same or
different and are hydrogen or substituted or unsubstituted
hydrocarbyl as defined above. Examples of alpha,
beta-ethylenically unsaturated thiocarboxylate compounds of
formula XI are 2-butenthioic acid, 2-hexenthioic acid,
2-decenthioic acid, 3-methyl-2-heptenthioic acid,



[ ERR] wherein [err], and [err] are the same or

di fferent and are hydr ogen or substituted or unsubstituted hydrocar byl as
defi ned above. Exanpl es of al pha, beta-ethylenically unsaturated

t hi ocar boxyl at e conmpounds of fornula Xl-a® 2-butenthioic acid,

2- hexent hi oi ¢ acid, 2-decenthioic aci d, 3-net hyl - 2- hept ent hi oi ¢
acid, - - 31 - 3-nethyl-2-butenthioic acid, 3-phenyl-2-propenthioic acid,
3-cycl ohexyl - 2- but ent hi oi ¢ acid, 2-methyl-2-butenthioic acid,

2-propyl - 2- gL el 0 | - 3 B 1
2 BT P o AR s Rt i oncany - 3 BRergtLaprerRibione acie

2 pententh|0|c
acid, 2- pr5ﬁSHFHPBP&Yla@FH“tﬁﬁF99912 proﬁ@ﬂ@hloagémeﬁéﬂﬂ R-bupenthioic
2- pr0penfhgagﬁa, Eﬁbbb?yl-%*bﬁb@&hhh@@he,a016thELlsapﬁﬁ?@ﬂ?hhﬁﬁkﬁb t
i sopropy goLhioate n e er |ary u
2- propenth|88§ OEF&QECy& 3 &émﬁngg EHEU§PQQ%I° 1&0dB8E} 'cyé&°'
2- decenthlohegyl—2emethynepybenténthdbmethyhcidbuteﬁpthQM£hlm&thyhc1d
3- phenyl t hio | ik al,p ta e
unsaturatedﬂéegﬁE ? g%?Ee%Q 1BQ%3 es Etﬁgbnpgu% th 2 g%%h§99|nchavé t he

fol | owi ng fBekhya: [ RrRRptemshdpate,  pshyl 2-hexgath 19@&%. igopropyie

same  or dnt&ebaatnlea@e arephbﬁ&qgen20be%%E%khh%hQ¢ 0rt%&%ﬂ%§§'t%M%@1
hydr ocar byl as above. -

bet a- ethyleﬁlEﬁPP?“t%&R§§Furate&Ct&PFﬁV&|c &cPH?Pegﬁﬁl°$5Fd est &ogdecylyg
forml a XQFdeCéh@thﬁt@Uten&ybhb@tﬁpylaCId”32dﬂﬁkth9ﬂth®h¢ethioate,

5ot hy! - 2 BREDY BT -2 prepanehibREs, A8 Ehe diRBhioic acia

3-cycl ohexyl - 2- but enThei t hilpha, betaaethylenicallyeumgsatRriatkiedhdithisic
aci d, acid and acid ester compounds employed herein have the
following formula: ' .

R?2 R3 s

|1

| Rl-c=c-c-sr* (x11)

- wherein Rl, Rz, R3, and R4 are the . same or
different and are hydrogen or substituted or unsubstituted
hydrocarbyl as defined above, - Examples of alpha,
béta-ethylenically unsaturated dithiocic acids and acid
esters of formula XII are 2-butendithioic acid,
2-hexendithioic acid, 2-~decendithioic acid, 3-methyl-2-hep-
tendithioic = acid, 3-methyl-2-butendithioic acid,
3-phenyl-2-propendithioic acid, 3-cyclohexyl-2-buten-
dithioic aciq, 2-methyl-2-butendithioic acid,
2-propyl-2-propendithioic acid, 2~isopropyl-2-hexendithioic
aciaqg, 2,3-dimethyl-2~butendithioic . acid, 3-cyclo-
hexyl-2-methyl-2~-pentendithioic acid, 2-propendithioic
acid, methyl 2-propendithioate, methyl 2-methyl 2-pro-
endithioate, methyl 2-butendithioate, ethyl
2-hexendithioate, isopropyl 2-decendithioate, phenyl
2-pentendithioate, tertiary butyl 2-propendithioate,



2- propyl - 2-propendi thi oi ¢ acid, 2-isopropyl-2-hexendithioic acid,

2, 3- dlnethyl 2-butendithioic aci d, 3-cycl o-

hexyl 2- nethyl 2-pentendithioic. acid 2- propendi t hioi ¢ aci d, nmet hyl
2-propendi thioate, nethyl 2-nethyl’ Fgg endi t hioat e, met hy

2- but endi t hi oat e, et hyl 2-hexendit ate | sopropyl

2-decendi t hi oat e, phenyl 2-pentendithioate, tertiary but yl

2- propendi t hi oat e, - 32 - octadecyl 2- propendi t hi oat e, dodecyl

2- decendi t hi oat e, cl oprop 3-di net_hyl - 2- but endi t hi oat e,

met hyl 3- ph@ﬁ}'@dﬁcﬁ ope aprﬁpsafiethaﬁatehe  BRBecyhe  2-geeRRdithisats,

ethylenlcalbycloﬁ a?yurated t Bi, 3caniBexygT-gebutendieuidate,enpl oyedthyl
herei n hag

| | owi n RR] [err] and
[err] are tﬁBenXA 'PSPpﬁﬂPthéﬁF%ean&ngaFgghQ&kﬁgen or substituted or
unsubsti t.ut ed hydrocTheyl aapha,defi betta akthylenicalEyanpuasatafrateidpha,
bet a- et hyl e t ed oxy f f la Xl a
2 bt ent hi oaigeatou3yAnIaR bRl aibeYel | BB " Have *ihe
3- net hyl - 2- ﬁebaewnngoanrugla- 3- met hyl - 2- but en- t hi oani de.
3- phenyl - 2- propent hi oam de, 3-g¢cl gRexgl - 2-but en- thi oam de,
2- et hyl - 2- but ent hi oam de, 21proqy| 4- pr open- t hi oam de,
2-i sopropyl - 2- hexenthloan1§é, C = -2c3-dNR4qg§byl QXQQQqnthloanlde
3-cycl ohexyl thyI 3- penten- thi oanld
2- butenthloHHFHE1 ROm di &yl § hexeﬁthloéﬁpde %FPsoﬁpﬁpyﬁame or
2- decenthiOd&fﬂerenﬁ-phﬂﬂyla%ephyﬁebbbnOané&bsthuteﬁtb&rmnsdmﬂtﬂtuted
2- propent hi ' ct agecyl rop i oam de e
2- decen- thggﬁkggar§yﬁ N—ggclodsgﬁéﬁa gggg et hy |-§ag§?enth%§gﬁl gha’
N- net hyl bstpheﬁpylgnpcsééwthnoantu@atedztpnopewbnwaamudss of formula

2- et hyl - 2- ﬂ&?ﬁentﬁkga”‘erute%tﬁﬁgﬁhiaeprOpgahgkﬂﬁﬁhﬂﬁamaag 2-decen-
thioamide, -methyl 2-heptenthiocamide, 3-methyl-2-buten-
thiocamide, 3-phenyl-2-propenthioamide, 3-cyclohexyl-2-buten-
thioamide, 2-methyl-2-butenthioamide, 2-propyl-2-propen-

thioamide, - 2-isopropyl-2-hexenthioamide, 2,3-di-
methyl-2-butenthioamide, 3-cyclohexyl-2-methyl-2-penten-
thioamide, N-methyl 2-butenthioamide, N,N-diethyl

2-hexenthioamide, N-isopropyl 2-decenthioamide, N-phenyl
2-pententhiocamide, N-tertiary butyl 2-propenthioamide,
N-octadecyl é-propenthioamide, N-N-didodecyl 2~-decen-
thioamide, N-cyclopropyl 2,3=-dimethyl-2-butenthiocamide,
N-methyl 3-phenyl-2-propenthioamide, 2-propenthioamide,
2-methyl-2-propenthioamide, 2-ethyl-2-propenthiocamide and
the like.

Preferred compounds . for reaction with the
polyamines in accordance with this invention are lower
alkyl esters of acrylic' and (lower alkyl) substituted
acrylic acid. Illustrative of such preferred compounds are
compounds of the formula:

R3

| “

CH, = C - COR* (XIV)



the like. Preferred . compounds for reaction wth the polyamnes in
accordante 'with this invention are | ower al kyl esters of acrylic and (Il ower
al kyl) substituted acrylic acid. Illustrative of such preferred conpounds
are conmpounds of the fornula: [ERR = 33 - where [err] is hydrogen

or a [err] to [err] alkyl group, such as nethyl, and R is

hydrogen or a [err] to [err] alkyl group, capable of being renoved so
as to forman am do_group,” for exanple, nmethyl, ethyl, propyl,

i sopropyl, Iwhte;ﬂe Rc- st yhydregenbutop |, aar ¥, It@(qu ealo:y]J Igrtdup,prsﬁcerred
enbodinents onp S p4ar a n ha yI| st
such - as ;?/f%%hﬁ'hy%wad R prg'g'yl ! fq%aetn: %nrl;?tﬁyl Q{ %1 Cﬁ pro

met hacryl at erW’en capabdieccofd b@qmaremdy@tda @95 atas aﬁ%cfor@orﬂmmdo

conpri ses  grom ouncfoqf fe9r.ra 12, MmN Xéﬁhyqug%optﬁe I §H8drdi1,
reaction produc mnth onan1ne cortalns at if one an1do Ilnkage
(-C(ON<) BN&YlgyciFesH ilal s terts ur’ré’r']\czlna‘t’:éfr:'-mad eX¥ildo- &kGres In the

Simlarly, gﬁﬁﬂfdﬁmadsaL@ﬁmﬁmh%yqﬁﬁs :Mﬂéseu?ﬁﬂﬁmmjﬁﬁﬁé caﬁnoumfngﬁlﬂdnraﬂfil

conprises a erei g S Syl dur e.r in ctign prc J|

with the pof'\%%ﬁ%ﬁ%yg‘dﬁ ai r? SiSoani™ tq [ nI?fge m(&ajyé) N<%t§’l¥§' f&se BRs C"I al s

are herei n acxydate,hi owthyd-,amethyl’' [Ear pmpydnmaﬁmcnyﬂaﬁe)l | Ghery the

di scussi on |s§ dideed edt gmtahe Pl -%tds%r?:ﬂ&‘{ ﬁg bI ﬁ]éag t hpugh
so applicable ﬁ t

it will be un erstood |scu33|on 'S
t hi oani do- afomPeuUnthe of tﬁ%’mu I ahegredm ﬁfe ig mmn.va:lh%ﬁsmmng

reaction m@ttlla@ns product Fefith eXN®dlyardnd¥chtdindat a8 adnde
is formed mher% suq ntlaIIy e% | Iar unt
o {(=C{( 3 suc materials are herein

termed "amido-amines." Slmllarly, when the selected alpha,

beta unsaturated compound of formula I comprises a compound

wherein X 1is sulfur, . the resulting reaction product with

the polyamine contains thioamide linkage (-C(S)N<) and

these materials are herein termed "thioamido-amines." For
convenience, the following discussion is directed to the
preparation and use of amido-amines, although it will be
understood that such discussion is also applicable to the
thioamido-amines.

The type of amido-amine formed varies with
reaction conditions. For example, a more linear
amido-amine is formed where substantially equimolar amounts
of the unsaturated darboxylate and polyamine are reacted.
The presence of excesses of the ethylenically unsaturated
reactant of formula I tends to yield an amido-amine which
is more cross-linked than that obtained where Substantially
equimolar amounts of reactants are employed. Where for
economic or other reasons a cross-linked amido-amine using
excess amine is desired, generally a molar excess of the
ethylenically unsaturated reactant of about at least 10%,

.such as 10-300%, or greater, for example, 25-200%, is



of - the wunsaturated carboxylate and polyam ne are reacted. The presence
of excesses of the ethylenically unsaturated reactant of formula | tends to
yi el d an am do-am ne which is nore cross-linked than that obtai ned where
substantially equi nol ar anounts of react att s are enpl oyed. Where for
econom c or other reasons a cross-|inked am do-am ne using excess amne is
desired, generally a nolar excess of the ethylenically unsaturated reactant
of about at |east 10% such as 10-300% or greater, for exanple, 25-200%
i's - 34 empipyeded. FoFor morer eeféficientncrosssiinkihgngnaexeesss o fof

Carboxy'ategagﬁbﬁghékeahOMB@fB&SRErQﬁbﬁlpe'E%SQe?Bﬂig 3bg'eagsa s&%%%thon
ensues. or exanpl e, a.m) ar excess of about - 0% or gr.eater SucC as
10- 50% but cpeanerabreagtioncee8syes30- 50PPropxpRPlear BoRplare exeassr ofl .

Larger exceapof@n R0-26BkOYye# fkedeair’ 8dch! Bs 19TBRLY. butl phaterably an
considering other factors EQUI¥D|§é annun%s 0 rﬁactants,t nd to”produce
a nore |ine8XC8FPdo%8ni A8 RR&r caOTexEBEs GRTPR¥YASLRE Materdale anlarghds to
yi el d a norexcessschnnbedeapildgednifiedestireloul d be noted that the higher
the polyamne (i.e., +l.n the. r qf ] .arou n the | ecul e)
the greater the statFéti%gﬁﬁg%gfobgﬁgﬁggﬁ 88p%€h§$3§g;lﬁﬁggﬁg Qag%%ggl

for exanpl eequimelazal Rypbunggentdni reactavksas teadr asohy perodugent armeaeH

NH?(CHZCHZ“&ihEQSS ERidclaRihe Qﬁ@&ggﬁnéanéﬁ BENtheNeothdiang: rLARtANt
am do- am ne adducts , so forne are characterized by both am do and
ami no group¥enffi t kei r YAPAPI 8sMozRhEaPAEMLINkREy aRafonaniasresdibt Spopid
units of thpefohbeeangthaeal thed hegRerathe polyamine (i.e., in greater
the number of amino groups on the molecule) the greater the
statistical probability of cross-linking since, for
example, a tetraalkylenepentamine, such as tetraethylene

pentamine

H

NH, (CH,CH,N) 4H
has more labile hydrogens than ethylene diamine.

These amido-amine adducts so formed are
characterized by both amido and amino groups. In their
simplest embodiments they may be represented by units of
the following idealized formula:

R R ' R O
| - I [
-Nt+A-NjyCH, -CH-C -
n
wherein the R's, which may be the same or different, are

hydrogen or a substituted group, such as a hydrocarbon
group, for example, alkyl, alkenyl, alkynyl, aryl, etc.,
and A 1is a moiéty of the polyamine which, for example, may
be aryl, cycloalkyl, alkyl, etc., and n is an integer such
as 1-10 or dreater. The amido-amine adducts preferably
contain an average of form 1 to 3 amido groups per molecule
of the amido-amine adduct.



R . R R O [ERR] wherein the R's, which nmay be the sane
or different,” are hydrogen or a substituted group, such as a
hydrocarbon group, for exanple, alkyl, aIkenyI al kynyl, aryl, etc.,
and A is a nmoiety of the polyam ne mhrcﬁ for exanple may be aryl,
cycloal kyl, alkyl, etc., and nis an integer such as 1-10 or greater.
The am do-am ne adducts preferably contain an average of form1l to 3 ami do
groups per nol ecul e of the am do-am ne adduct. - 35 - The above
sinplified fornul a r fhesabove |singlifiedio- ﬁalimela p:émmsents dlaives r;

i nk f
i nce the poas L #@ﬁ%ﬁ?oggﬁﬁg‘%@ PRt A dL AR Y
t he unsat ur &1&P mbet yfarmedidiblYy =Rpkoying Qﬁikﬂjé‘ tmmu#lqns Singe \they
with a carbgetyiier OIHU- 1%@11% alparo éwwch ddif FuREK: afaar@@ with

this invention_are.n cross-linked to an bstantj al degree, and nore

preferably SIENSTh st i ANSATYRALEd BQK 36 ¥, adding, AcEoss the Aeuble
cont ai ns at Hcﬁ;tlstoxorhy pmi&iitlsqul ﬁﬂt(l'ﬁ&!d cf}&lfhb:quﬁﬁ ajll'c)ia;fl (ﬁm 2to 4 .
primary am nes) grou € ul e nd the am.ne, and i he unsat ur.at e
reactant of fornul a fblp‘?t«[aetlc%?ﬁ dct ec}"f ev?f"'armgﬁh%/ o"’f“"r‘?%rﬁ‘%‘db fl u"l
mor e pref er dyivertrion alame ot GrosstIiovkedrid amblgubsmiaimhtdegr@eS,
equi val ent s ;_,9.]‘ Qﬁdf@rﬁﬁéﬁgf}ﬁ:i{f %f@#é@ﬂfﬁfﬁgqﬁma?er nol e of the

o) ormul“a T e reactron

unsat ur at ed react ant etween the sel ected
pol yam ne and acryl ate-type conpound is carried out at any suitable

te:]|r1:>eraéI ure. Tgm@ﬁ%s&ﬁbmp ltthd NHSIBAATINS | (FEUCHUNE ScORtd BRET adE S
and products can (%ﬁzn)pf&mér ﬁfﬁé' “(dnd more preferably from 2 to 4

primary amines) group per molecule, and the polyamine and
the unsaturated reactant of formula I are contacted in an
amount of from about 1 to 10, more preferably from about 2
to 6, and most preferably from about 3 to 5, equivalents of
primary amine in the polyamine reactant per mole of the
unsaturated reactant of formula I.

The reaction between the selected polyamine and
acrylate-type compound is carried out at any suitable
temperature. Temperatures up to the decomposition points
of reactants and products can be employed. In practice,
one generally carries out the reaction by heating the
reactants below 100°C, ‘'such as 80-90°C, for a suitable
period of time, such as a few hours. Where an acrylic-type
ester is employed, the progress of the reaction can be
judged by the removal of the alcohol in forming the amide.
During the early part of the reaction alcohol is removed
quite readily below 100°C in the case of 1low boiling
alcohols such as methanol or ethano;. As the reaction
slows, the temperature is raised to push the polymerization
to completion and the temperature may be raised to 150°C
toward the end of the reaction. Removal of alcohol is a



one generally carries out the reaction by heating the reactants bel ow
[err],. such. as 80-[err], for a suitable period of time, such as a few
hours. Were an acrylic-type ester is enployed, the progress of the
reaction can be judged by the renoval- gfg tthe al cohol in formng the

am de. During the early part of the reaction alcohol is renoved quite
readi | y- bel ow 100C in the case of |ow boiling alcohols such as nethano
or ethanol. As the reaction slows, the tenperature is raised to push the

Povard t o hRvERiFRER, BEERDST0F JRBaLAADERS] PEfaFRYs gna LaRELLE: bR 5e
conveni ent thkehodeactjiongi whiche §$oggessrahHYcoﬁpht@hugdoﬂnthé neaworen
which is 9e§fé§ﬁ ﬁ&t'gyﬁﬂvﬂat'l NBadB4c BhCOPQ#ovbi Sfogisghol @ﬁéedn

on renoval ds “are . general stoi chiomet ri .
nor e d|ff|c&}?1¢§ac§rﬁnsge9?€?815f §P°F§B§Pm95§&ﬁre gehBrBPFS Shfiimudt

Simlarly, réa@tibné? yﬂd§a86§0dtthaasthssteaeélganafaamyebbtheﬂéaalIy
unsat ur at ed carboxyl ﬂester of

cor r espondi ng HSR4 BERY (e1h. WIigrg? ﬂﬂgﬁrFEPPf Egaﬁy§$89§ﬁ?°§§°5
by product, oﬁndanheethgtenmoablyanunsayueatedlI9anhexymaheeﬁhmaebheyaaﬁde

for”“mg%n &iTe fﬁratfgbeféﬁéf EﬂérGEBPgQﬁggndEﬁﬁr]HER‘DOBBHB @8-9

annnnla are ) as by-protu
reaction fen@., |Hg6|v@uencan visy hMﬂQ@G?“Mepéﬁdlﬁg bm—armﬂngtvaanéty

of factors.tkar féé&ﬁi@n tBEVeahsethﬁleﬁ§ééi19”ﬁﬁéQtubﬁﬁéﬁeEarbb§§am§a@
t enper at ure. In genperal, | ower tenperature demands [onger tine

Usual | y, r e@ft i ofOFRHER ofxfroﬁiaﬁBEFeE t othe hoﬁP§re§E€H 4895 FHR25Rhéurs
and pref er abbypduh@ 10(80grs wi hhmbaianpl whed. ARFhoughdonrScaarenpleayha

sol vent, thﬁyé?@&én? as by-preoduct.

The reaction time involved can vary widely
depending on a wide variety of factors. For example, there
is a relationship between time and temperature. In
general, 1lower temperature demands longer times. Usually,
reaction times of from about 2 to 30 hours, such as 5 to 25
hours, and pfeferably 3 to 10 hours will be employed.

Although one can employ a solvent, the reaction
can be run without the use of any solvent. In fact, where
a high degree of cross-linking is desired, it is preferably
to avoid the use of a solvent and most 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 employed, whether
organic or inorganic, polar or non-polar.

As ‘an example of the amido-amine adducts, the
reaction of tetraethylene pentaamine (TEPA) with methyl
acrylate can be illustrated as follows: .



can be run without the use of any solvent. In fact, where a high degree of
Cross- Ilnklng Is desired, it is preferably to av0|d the use of a sol vent
and nost particularly to avoid a pol ar sojyent such as water. However,
taking into consideration the effect of solvent on the reaction, wher e
desired, any suitable solvent can be enpl oyed, whether organic or

I norgani c, polar or non-polar. As an exanple of the am do-am ne adducts,
the reaction of tetraethylene pentaam ne (TEPA) with methyl acrylate can be
illustrated as follows: - 37 - [ERR] REACTI ON OF GRAFTED ETHYLENE
COPOLYMER WTH AM DO AM NE The grafted hi g® nol ecul ar wei ght

et hyl ene copolyner preferably in solution, su¢h as an oil solution,

containing 5 ﬁQNQGHmCH%NHHB§ﬁQG§bNV25+t§ﬁ§fQHTC”QFHand‘nUT:;E;zﬁerably 10
|

to 20 wm.% of said grafted: ethylene copolymer, is reaffly reacted
with the am do-anine by introducing the®mido amine into sgfd grafted

et hyl ene co erature of from
about 100C ?‘GM%]C% @&@n@?&%&%@%&%&%ﬁeﬁfﬁ*ﬁ@ Hobout 1 to 10
hours, usually about 2 to about 6 hours. The heating is preferably
carried out, in the case of REkcmymnneF GRDEDE&nETHYLENEstltuted
dlcarboxyllc acid material, €0 ' DfAMENHes or m xtures of

i mi des and ami des rather than an1des and salts In the case of ethyl ene
copol yner substit ut eFheono@rassed i c dghd mmodecular hessight iethylene

preferably c%?’ lydfér OUpbrdf@raltANO in YoTRitih,Olsudl A4S ardiar ddiaftii ! s

Renoval of .assures conpl etron of the i m’dation/ am dation reaction.

Reaction raf§ aé&'ﬂ-’\garf Fon % dta -y Prefsdilyy Sufsh 3h&t. ¥, and more
preferably 10 to 20 wt.%¥ of said grafted ethylene

copolymer, is readily reacted with the amido-amine by
introducing the amido amine into said grafted ethylene
cppolymer containing solution and heating at a temperature
of from about 100°C to 250°c, preferably from 125 to 175°C,
for from about' 1 to 10 hours, usually about 2 to about 6
hours. The heating is preferably carried out, in the case
of ethylene copolymer substituted dicarboxylic acid
material, to favor formation of imides or mixtures of
imides and amides rather than amides and salts. In the
case of ethylene copolymer substituted monocarboxylic acid
material heating is preferably carried out to favor
formation of amides rather than salts. Removal of water
assures completion of the imidation/ amidation reaction.

Reaction ratios can vary considerably, depending upon the
reactants, amounts of excess, type of bonds formed, etc.
Generally, from about 1 to 5, preferably from about 1.5 to
3 moles of ethylene copolymer substituted monccarboxylic or
dicarboxylic acid moiety content, e.g., grafted succinic
anhydride content, is used per equivalent of amido amine
reactant, e.g., amine.



reactants, anounts of excess, type of bonds fornmed, etc. Generally, from
about ‘1 t.0°5,. preferably fron1about 1.5 to 3 noles of ethylene copol yner
substituted nonocarboxylic or dicarboxytizgaeid noiety content, e.g.,
grafted succinic anhydride content, is used per equival ent of anido am ne
reactant, e.g., am ne. - 38 - An exanple of the reaction of an
am do am ne reactant mﬁth'ethylene copol yner substituted dicarboxylic aci d

mat eri al S the_ aAheagh, &g Bgiggngengeaeggghen% ogg_y do am1

substi tuted succini ¢ anh th a -am ne

termnal - NR2agtans, Wil he&awasee||pevpﬁxmea E@bFGPFGﬁ§d GlFERRPxMHéFE|n
X and y areaea@ah lﬁhQQQ'riEIOf filgom theo Feactibh t be pte%ya@n@l@trowqewn of

X +y is at |east exa reagtion of an
A - o neCPBOLVERE WALRSEA tUReg BHECIRLS Srbvazage, (BR6a) Hitbod oLy
bogyl ic ac :j dmidbeandhei shhh&ngeatwboﬂte&-mdrxhyl eug— pm)absgewmml Y@’ be
substitute A)_with a poly am do-am ne having two

t erm nal -Nﬁgigggggggd §8558b§é illustrated as follows: [ERR] - 39-
wherein- x and y are each integers of fromO to 10, with the proviso that
the sumof x + yis at least 1, e.g., 1 to 20 and wherein [err] and [err]
are the sane or |different d are eagh noietiesjof the formulag

EP—\ " _ "

| | x | y
o |

EP , o] 0
_-_\ r 17w _I [— n
N—i—(CHZ) Z—NHC(CHZ ) 3NH—|-———-I—(CH2 ) ;——NHC(CH,) 3—|—NH2

wherein x and y are each integers of from 0 to 10, with the
proviso that the sum of x + y is at least 1, e.g., 1 to 20.

An example of the reaction of an amido-amine
reactant with ‘an ethylene copolymer substituted monocar-
boxylic acid material is the reaction of ethylene-propylene
copolymer substituted propionic acid (EPA) with a poly
amido-amine having' two terminal -NH, groups, which can be
illustrated as follows:

0 (0]

- - T . ' '
EP - CH,C-OH + H,N(CHp),NH - 274-Z%,-C(CH;) ,NH(CH;) ,NH, 7 _

0 H _ o) H 0

- -0— -zl g2 - ~0-C~CH,~
EP -CH,C~0—N(CH,) ,NH-21 -2 C(CHZ)ZNH(CHz)ZN 0-C-CH,-EP



[ERR] ]t will be understood that the am do-am ne react- ant can.be enpl oyed
al one or in admixture with any of the above described am nes, such as the
pol yal kyl ene poly- anines, useful in preg&ing the ani do-anine reactant.
Preferably, t he ethylene copol ymer substituted nono- or dicarboxylic
acid material and ami do-amine will be contacted for a time and under
conditions sufficient to react substantially all of the primary nitrogens
in the am do-am ne reactant. .The progress of this reaction can be foll owed

oo pol o SRERELS 2 arldy LEELER EReGE WEFGH 6 kA £ idl ehe
preferably REANAAD ecthat t Heherswr e »f+y iscatlleastyh; hetqc, | ubto c20i ng
oil. [err] dmyl Gﬁﬁdré‘FxPRCp‘\RE’&/ﬂd SUESTI g '5191 | SARBBY L £ AR I | Ly

accordance w.th I nstant invention e adduct or reaction product

of the aci £3fR é?‘?’aﬁt’g?%f?%athﬁgfpm%ul ar wei ght ethyl ene copol yner and
am do am ne described hereinafore is reacted or post-treated with a [err]
to about [err], 0 preferably [err] to [err], hydrocarbyl
substituted di carbox¥ylic anhydri de. The - 40 - particular type of
di carboxyl i ¢ anhydrideC(CHg) 4 HHC&H?)éNH-to the present invention, and nust
be a Cl2 to about [err] hydrocarbyl substituted dicarboxylic anhydride. The

anhydride used in the present invention be represented by the general
formula RX wherein Rts @Wdrbﬁ&%rﬁﬁ@%ﬁ% that dthe mpidemaninefréachr 12

to about l&ntpreifd alde lemployda dTdrfe 52T bl ut® Wikh ”ththe

preferably %) carpons,., whjch afe essentially aliphatic, saturated
dve escribe amines, such as the polyalkylene poly-

amines, useful in preparing the amido-amine reactant.

- Preferably, the ethylene copolymer substituted
mono- or dicarboxylic acid material and amido-amine will be
contacted for a time and under conditions sufficient to
react substantially all of the primary nitrogens in the
amido-amine reactant. The progress of this reaction can be
followed by infra-red analysis.

This reaction can be conducted in a polar or
non-polar solvent, e.g., xylene, toluene, benzene, and the
like, and 1is preferably conducted in the presence of a
mineral or synthetic lubricating oil.

Cy5 to C;g HYDROCARBYL SUBSTITUTED
DICARBOXYLIC ANHYDRIDE

In accordance with the instant invention the
adduct or reaction product of the acid material grafted
high molecular weight ethylene copolymer and amido amine
described hereinafore is reacted or post-treated with a
Ci12 to about Cig/ preferably Cia to Cig
hydrocarbyl substituted dicarboxylic anhydride. The



unsat ur at ed, and i nclude al kenyl and al kyl groups, preferably

al kenyl. groups, and can be straight chai'n or branched. ‘Wen Ris an

al kenyl group it is preferred that the = #Pefinic unsat uration site be
| ocated near the anhydride, e.g., allylic to X, noiety. The radical X

W Il usually contain 4 to 10, preferably 4 to 8, nore preferably 4 to 6,
and nost preferably 4, carbon atons and will define a dicarboxylic

;nhydri Fle Bgm—)idtﬂmlzca:tyw ke rdimaeﬂmﬁyﬂdd)éamﬁell rfmemisﬁed-l ﬂiﬁi}wﬁu&ei n

i s sel ect a en n en s cont ro

8, preferabﬁzf 2tt 19/ s pré‘?‘e&é’g%yry’z %f q‘%t pr f la?oI"SP rgcoé‘}

atoms. Pref &y ylemcarbycil k)stm&tlmmti:aldlcafﬁmmm prdfysiriate X s cal

is the SUCC'a@hgd%'lwr hiled aq.rﬁ ser{@a@ve tlorfumay e 25 rﬁ]?e%éiﬂ!ed S
icaclid a

linked to the oup by a |n age. D car

mat eri al s of¥ h&hgpoEenarads ‘H@t ¥ ¥hepeimR rlﬁ)raomqwremél \GETQup
known. Al keanbfitngt utaed:dﬁaardmmﬁdnc mlub A udaes prdEdyapBse 2 bcsb

the reacti t he [err] pha no-ol ef i
chl ori nat edq%'rmr"ﬂ? 5 eﬁ"lr?etr ’gﬂb[ n’%bel%@ artydr |ad'€‘i most pre eratl{}l%
appl i cati oncar@dn®}23ahizh i reame pessert iedlyi n di;a.ph‘#tarce,nc&aﬂmmnamr on
can give the 1ﬁ§ﬂﬁﬂﬂ'ng yl |v % rggq t sent
i nvention thé‘t%%til S anhydr |a21§<cong§1e beeae%' énljrﬁs to err]‘ﬁeoﬂg
hydr ocar byl phefemahiied adikendox @aaupamhy dridie cart e @ﬁldilgm echait om
anhydride | praiRhddier € Wedn 3N ar mlaeedya SBUg | Ns IgR RSB tthat N
viscosity stability. Thus patents,
the oYefinic unsaturatlon site be located near the
anhydride, e.g., allylic to X, moiety. The radical X will
usually contain 4 to 10, preferably 4 to 8, more preferably
4 to 6, and most preferably 4, carbon atoms and will define
a dicarboxylic anhydride. The X radical may be represented

by the formula

H

- \/
0O =¢c—7Z—¢C = 0

N

wherein 2 is selected from alkylene and alkenylene radicals
containing from 2 to 8,'preferab1y 2 to 6, more preferably
2 to 4, and most preferably 2 carbon atoms. Prefeably Z is
an alkylene radical. The most preferred X radical is the
succinic anhydride radical, i.e.,

Q—0O—m
a—QQ—

o



literature disclosing the use of acids thenselves with am nes are not
relevant . “‘'to the present invention. Furthernore, the use of an acid
itself, particularly a nonocarboxylic aci,d, _or a nonocarboxylic acid
anhydride, results in the formation of an™acid by-product which is
deleterious to the end use of the ol eagi nous conposition containing the
V.1. inprover - di spersant of the present invention, e.g., causes
corrosion. |f t he di-car boxylic anhydri de cont ai ns no_ hydr ocar byl

subst i t uentThgr¥dadical gis Linkedto Mg dRi FEOURrbY 2 caxbopohibkageq
hydr ocar byl SUbStltLBﬂéa%@Jdﬁlﬂf: |@é§dt£ﬁﬁy&£1&érﬂ9@ﬂeﬁiﬂn§ bfSthe above
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ineffective 1o r ci t f e ft yl on :
sol ution. Eh#é#s?gyn.gg?nhfegééfag a?eqﬁ$€e38 %lt?%ﬁu ha&% %églng
step descrimemoTolefdn, Patent q@lornnngd185mono-qheflnse wyththma}e;¢] to

about [err]a PLdé Py! Sé%“tUteﬂuﬁbﬁé&ﬂoxyepflﬁéﬂvﬂéhdesszpiéi?ﬁ@bty
subs sucgi ni ¢ anhydri des
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effective anD IS nmeant any.a 'S effec ive I ze t
vi scosity oinana@hﬁéﬁ}ﬂeuss used there will generally be no 51gn1f1cant

improvement in viscosity stability. Thus patents or
literature disclosing the use of acids themselves with
amines are not relevant © to the present invention.
Furthermore, the use of an acid itself, particularly a
monocarboxylic acid, or a monocarboxylic acid anhydride,
results in the formation of an acid by-product which is
deleterious to the end use of the oleaginous composition
containing the V.I. improver - dispersant of the present
invention, e.g., causes corrosion. _ ,

If the dicarboxylic anhYdride contains no
hydrocarbyl substituent groups, e.g., succinic anhydride,
or if it contains a hydrocarbyl substituent group of less
than 12 carbon atoms its effectiveness in solubilizing the
insoluble grafted o0il particles produced during the free
radical grafting in an oil medium of the ethylene copolymer
is adversely affected. Thus, such dicarboxylic anhydrides
are generally ineffective in reducing the haze of the
grafted ethylene copolymer/oil solution. This, in turn,



.solution of the derivatized ethylene copolyners, i.e., inhibit or retard
the increase in viscosity over an extended period of tinme of an oi

solution, particularly an oil concentrat e, of the nitrogen
containing grafted ethylene copolyners. Generally this anount is from
about 0.5 - 2.5, preferably 1 - 1.5 #®les of Cl2 to about C18

hydr ocar byl substituted dicarboxylic acid anhydride per nole of unreacted
primary am.no group of the ethylene copolyner grafted with a carboxylic
acid material and thereafter reacted with the am do ami ne or thioan do

am ne. The Q-laaa;fuﬁz?st ehraﬁ madie:rms'ﬂlaat imatr?&iﬁm)lﬁ:?@ Qfeﬁ_di:lﬁ.lbﬁ'd riegmsd. _
cont ai ni ng t _hyl en 0 mer which was pr rentia r epar in
a mneral o%lra%f& t?qtc?rf cgne“gg'&%(%duct e bysesut?stgcﬁﬁﬁﬁi Pg’tﬁ)& & he
[err] to abbydrotariydr osmbistitutied idicagboyldd@nhydrides] prefbriabd yof
the present g nventdeon dickfe |y dif 0 GRARAGHN SRR © MG
sai d nitrogeﬂzconpaining grafte&aethy ene copdlynmer, or 1t can be a

separ at e noAnhyAXgdesed anshcmaxe shyeferahly §:/m &rnabouthe Giig raddent
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treated wit out [err] hydrocarbyl substituted
di carboxyl i ¢ anhydri @he n ameuhtcappgifhg dhechaihydsacarhiyin | isvhstiguted. A
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grafted stabilizing effective amount is meant any amount which is
effective to stabilize the viscosity of an oleaginous
solution of the derivatized ethyléne copolymers, i.e.,
inhibit or retard the increasé in viscosity over an
extended period of time of an o0il solution, particularly an
oil concentrate, - of the nitrogen containing grafted
ethylene copolymers. Generally this amount is from about
0.5 - 2.5, preferably 1 - 1.5 moles of Cio to about Cisg
hydrocarbyl substituted dicarboxylic acid anhydride per
mole of unreacted primary amino group of the ethylene
copolymer grafted with a carboxylic acid material and
thereafter reacted with the amido amine or thiocamido amine.
The chain extension termination or end-capping of
the nitrogen containing grafted ethylene copolymer which
was preferentially prepared in a mineral oil solution can
be conducted by subsequently introducing the C;, to about
Cyg hydrocarbyl substituted dicarboxylic acid anhydride
of the present invention directly into the reaction system
used to prepare said nitrogen containing grafted ethylene
copolymer, or it can be a separate non-integrated reaction
step. In any event, the nitrogen containing carboxylic



et hyl ene copol ynmer and the reaction carried on for a period of about

0.25 to .8 hours at a tenperature ranging fromabout [err] to [err],
a tenperature of about [err] to [err] bei43g- preferred. ~ In order to
fully conplete the reaction, it is generally useful to utilize a slight
excess, i.e:, about 1 to 30, nore usually about 1 to 10, percent by wei ght

of the Cl2 to about C18 hydrocarbyl substituted dicarboxylic anhydride.

The entire rs@ﬁdlQﬁatérﬂsner@iéftééfétﬁﬁl@#é & yﬁér'ﬂ@rflﬁéenﬁPgﬁﬁgedfor
exanpl e, ggn blanket EIS reactj on can be conducted ar or
non- pol ar sg?éent AIngy | HRe 't FERRE, LERBRL¥mEL g Phe ?Fkﬁleaﬂd and

preferably o@hﬂmbendcahlyhem@neeun?etmfaaed1neanboﬁ&lﬁ&ntﬂ@idc ?ﬂ&:lﬁﬁéhng
il. In anot al e 0, nst an
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salts, am des sald am do-am ne and™c cid co
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R e g P

hydr ocar byl %10t ecCMERIDNG | | thei d Bitrogen  containing grafted
ethylene copolymer and the reaction carried on for a period
of about 0.25 to 8 hours at a temperature ranging from
about 50° to 250°C, a temperature of about 100° to 200°C
being preferred. In order to fully complete the reaction,
it is generally - useful to utilize a slight excess, i.e.,
about 1 to 30, more usually about 1 to 10, percent by
weight of the C,, to about C,g hydrocarbyl substituted
‘dicarboxylic anhydride. The entire reaction is generally
carried out under an inert atmosphere, for example, a
nitrogen blanket. '

This reaction can be conducted in a polar or
non-polar solvent, e.g., xylene, toluene, benzene, and the
like, and is preferably conducted in the presence of a
mineral or synthetic lubricating oil.

In another, and génerally preferred, embodiment of
the instant invention the carboxylic acid material grafted
‘high molecular weight ethylene copolymer is reacted with
the amido-amine and a carboxylic acid component described
infra or with the preformed reaction products, e.g., salts,
amides, imides, of said amido-amine and carboxylic acid
component, and the resultant reaction product is then
reacted with the Cj35-C;g3 hydrocarbyl substituted
dicarboxylic anhydride.



anhydride, preferably succinic anhydride or aC|d havi ng about 50 to about
400 carbaons i.n said hydrocarbyl group. Said hydrocarbyl groups are
essentially aliphatic and include al kenyl4nd al kyl groups. The |onger
chain acids and anhydri des are preferred, particularly when the

grafting reaction is carried out in lubricating oil. Mre preferred are the
about C50 to about C400 hydrocarbyl substituted dicarboxylic acids or
anhydri des. The about - [ _ j tuted di carboxylic
acid or anhydride |nclude%{ <1l %b B f the [err]

hydr ocar bon pol yner, Tiener alday-'b@xylp& yol @iciid, wiomgponefit) includes:
nonounsaturg&ggocdggyﬂl éd%sth%h&hdﬂ'%Q%B&%%&&Q1ﬂp'ﬁdﬂﬁ?r%&” g%&%de,

car boxyl groudps are Vi cinyl | ocat.ed on"ad] acent carbon at
(b) at | easPr&ferably; elsé’lS’I"}’HGt hanbydriog a@tac@Gidoar BV RGond2ate d& t
of said nonearbaing,at priefedabliyt h 16 i )tddeMIgvas‘aIMsofu( ishidublydicarbyl

anhyor| dos ol JENG | FRR el b A RSB 5o UobiRi, il
saturated. Whesef oR isxampl @,ydramlr&ml gmtﬂwd:fl &9 tiscd®Oesarbons; and
Iy a5 G SR bl B AT g 2
most pr ef er aphydrdde,abpneferably I%ISHClIllP nﬂlnélé’d(;‘rldﬁal erupsidyr faving
[ﬁrr] t? heoiulk @Ioca;tlaoxxahddatf ?%'dg)hgra%m Ij6 saqrd oﬁaﬁ%ﬁhgﬂgﬁtgf
Ehg Lgﬁgof);ﬁ%ﬁr eabg@%\ﬂdpﬁﬁbgf e@ﬁ?é‘ﬁ?r ag&? a(ﬁs(?e&tleérllyvatal rlct h&nd
hydr ocar by| isncisidet uadtkenydi candoxwlkyl gaoups. Mihe ilangeridhairc artiais
unr eact ed a%&lyoggﬁv&rides LQ% %@'%%&&'% p%é@%f@&f&rlis when the
grafting reaction is carried out in lubricating oil. More
preferred are the ‘about Cso to about  Cupng hydrocarbyl
substituted dicarboxylic acids or anhydrides.

The  about Cs50-C400 hydrocarbyl  subtituted
dicarboxylic acid or anhydride includes the reaction
product of the Cgy-C4qqg hydrocarbon polymer, generally
a .polyolefin; with (i) monounsaturated Cq4 to Cyq
dicarboxylic acid wherein (a) the carboxyl groups are
vicinyl, i.e., located on adjacent carbon atoms, and (b) at
least one, preferably both, of said adjaceht carbon atoms
are part of said monounsatufation: or with (ii) derivatives
of (i) such as anhydrides of (i). Upon reaction with the
hydrocarbon polynmer, the  monounsaturation of the
dicarboxylic acid, anhydride, etc. becomes saturated. Thus
for exanmple, maleic anhydride becomes a hydrocarbyl
substituted succinic anhydride.

Typically, from about 0.7 to about 4.0 (e.g., 0.8
to - 2.6), preferably from about 1.0 to about 2.0, and most
preferably from about 1.1 to about 1.7 moles of said
unsaturated C, to C,, dicarboxylic acid, anhydride or
ester are charged to the reactor per mole of polyolefin
charged.



typically not renmoved fromthe reaction mxture (because such renova

S dlfflcult and would be comercially infeasible) and the product
m xture, stripped of any unreacted_ pounsaturated J[err] to [err]

di carboxylic acid or anhydride, is enp?oyed as the carboxylic acid
conponent. Characterization of the average nunber of noles of dicarboxylic
acid or anhydride, which have reacted per nole of polyolefin charged to the

reaction (whether it has underggone reac or. not.) def.i. ned
herein as functi o%ﬂri“’ta)sfl.ly' d alyn &5 o%&ﬁ t%?lqus}etltk%é?faq.ﬁfb Fith)
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i s defi nedlrmﬁa&tsﬁdmtrpqm to th&hesulunnepghesiu@olyodefin is
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| east abo&lﬁ@%ﬂw | |acig Pit \anhydride - ovhiglohave EI-'Q%F (ReR wpke g.
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about 0.9 to, about 1. Iary of such unsaturat ed, di carhQoxyljc acids or
anhydri deSNARRINE o é’? "b a@%, Medoni d8ici diefdme‘f Tevels %
functionality. Said functionality is based wupon (i)

determination of the saponification number of the resulting
product mixture using potassium hydroxide; and (ii) the
number average molecular weight of the polymer charged,
using techniques well Xknown in the art. Functionality is
defined solely with reference to the resulting product
mixture. Although the amount of said reacted polyolefin
contained in the resulting product mixture can be
subsequently modified, i.e., increased or decreased by
techniques known in the art, such modifications do not
alter functionality as defined above. The term
C50-C400 hydrocarbyl substituted dicarboxylic acid
material is intended to refer to the product mixture
whether it has undergone such modification or not.

Accordingly, the functionality of the Cgg=Cyuqg
hydrocarbyl substituted dicarboxylic acid material will be
typically at 1least about 0.5, preferably at least about
0.8, and most preferably at least about 0.9 and will vary
typically from about 0.5 to about 2.8 (e.g., 0.6 to 2),
preferably from about 0.8 to about 1.4, and most preferably
from about 0.9 to about 1.3.

Exemplary of such unsaturated dicarboxylic acids
or anhydrides thereof are fumaric acid, itaconic acid,



- 46 - maleic acid, mal ei c anhydri de, chl oromal ei c aci d,

chl or opal-€i ¢ ranhydri de, etc. Preferred about [err] to about [err]
olefin polymers for reaction wth tshe&t6é unsaturated dicarboxylic acids
or derivatives thereof are polynmers conprising a mjor nmol ar

anount of [err] to [err], e.g., [err] ‘to [err] nonoolefin. Such
olefins include ethylene, propylene, butylene, isobutylene, pentene,

octene-1, shyigne, etaclahe pﬁhxat&s Caan?erh83000|&HEB?OﬁHQQléS acid,
pol yi sobut yl s of two or nore of such ol efins such

as copolynEP£°r8FalelceFﬂ§V§ﬁggeanﬁLﬁropyIene, butyl ene and i sobutyl ene;
propyl ene and | spbefgread; about ger topol gbeus inc&HEe bhegéni n

which a mn a nt co n le %
h, 3 s B BB cghch ORI G ghecy L
of isobutyl aaddsandobut ddrivativesa tbvayﬁerave epnmeﬁﬁs peoppkésdéngnd
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conpletely saturate exanple_an eth ene- [ ene nadesby a
Zlegler-hhtPﬁn§9ﬁ?ﬁé§rs usﬁﬁchydeggﬁnﬁs &nﬁﬁﬂéﬁatSF YbeBSMtrBF°RﬁPEBGhar

wei ght. Thepbgtgiefepol YQEB&tYiéﬂeW Igeuaaaél y batrenaunbher sgyeenas mekecul ar
wei ghts wt I t he range of abo g 70 g about 5égoo nD e.us Hé?i bet ween
about 800 ahdabBRtYBEHS. canp, F.EBF& PYYmETE §REN AEs PR Ybﬁ?§ eNfave
nunber average weldcubhsr wepghymenst bEntwbeoramgeeobfabuch 808find shoht

2500 wi U 208" OXLB) Gl okl ™ NgkndoubLe BRATEBB RERYTPhaeGHINE. ana A

especi ally usefu ng Haferia yi SO
average nol ésgbukyhengiat fpropyiene poayderslsobuhylene- etpern1n@§herby

sever al k“&&?oi QPéquﬁﬁcludeA €ﬁ8¥6“'§ﬂt ﬂ?&ﬁod ﬁ@ﬁo?uﬁélﬁﬁtﬁhEhB%tbQ“ s
by gel perneation chromatography di tional FOVId

nol ecul ar mEFﬁhtCEPQFYPSEtlBﬂnPHFEPnatPoﬁ-rse& e P & 3s Ri Ful 3Rd
and D. D. Btyg "Méarsohfingated diolefin, e.g., a copolymer of

isobutylene and butadiene; or a copolymer of ethylene,
proleene and 1,4-hexadiene; etc.

In some cases, the olefin polymer may be
completely saturated, for example an ethylene-propylene
copolymer made by a Ziegler-Natta synthesis usig hydrogen
as a moderator to control molecular weight. _

The olefin polymers used will usually have number
average molecular weights within the range of about 700 and
about 5,600, more usually between about 800 and about
3000. Particularly useful olefin polymers have number
average molecular weights within the range of about 900 and
about 2500 with approximately one terminal double bond per
polymer chain. An especially useful starting material is
polyisobutylene. The number average molecular weight for

| such polymers . can be determined by several known
techniques. A convenient method for such determination is
by gel permeation chromatography (GPC) which additionally
provides molecular weight distribution information, see W.
W. Yau, J. J. Kirkland and D. D. Bly, "Modern Size
Exclusion Liquid Chromatography" John WIley and Sons, New
York, 1979.



Exclusion Liquid Chromat ography”, John WIley and Sons, New York, 1979. -
47 - Processes for reacting the about [err] to about C400 olefin

pol yner W th t he [err] unsat ur ateg-dicarboxylic acid or anhydride
are. known in the art. For exanple, the olefin polyner and the

di carboxylic acid or derivative may be sinply heated together as discl osed
in U S Patents 3,361,673 and 3,401,118 to cause a thermal "ene" reaction

to take place. O, the olefin polymer can be first hal ogenat ed, for
exampl e,  chl ori nat °‘6?s%?%m£%'feore?%t“é%oufrhe 1 ?%bmét w504 P e?c&é?‘é‘bl y
3to7w. % ori nelefin br orpokymémsedvith t hethei ght, 0f o pol ymsatukyted

' th ' b ' 0Ol .ef 1 t f
0 to 350 Lleatadfyfle [ o Wydnfad Ga0 Mo Un G TRE " G
hour s. Thee¥aRpkenat e po? in megolyweer beaanddhe digarbexyiicianid or

unsat ur at ed g frative dafidyatpeye g 'pl%oqxé&té’éo& denie | ¥s aPpat1dS8a t Pn |
[err], for about 0.5 to 1,%;% . 3 1to ours, so 1he product obtained wll
r éhﬂ

contai n t he %redi r KRR QL3 ofanGe kot (118 ctAFER AckheEMIY e
per nol e of “térehalrgmeeict ol ytake plad¥ocessesthefoldf in govbymér t yRE

are taught in U S. Patents 87.936; 3,172,892; 3. 272,74 nd. ot hers.

Al ternativelV, %& oI%?f%gen$%?€mr ’tlor anaexﬁmf%hsat%fg?%hn%g?% oft
derivative drominatedndtdealoutnhil ecaddlivty. ch @referablnes oo Trewesi &l .
Processes of

3,912, 764; 4?#130‘?’3@; eaﬁ%ei%ﬁf%&fi?%%%%gﬁ °'E§Eﬁte"§%§%@%?°€§%l n?‘géb’?ﬁf ’

65 to 95 wt .PagHing hethp|ghlerine Qr promine ey fehe,polypliefinyat a’

reacted wit RedpiferhtanFd0Xyt i Ce@Ci€o Or28i@r ¢ vad iy e- 13400 CPEG YE& NIESH aBout
0.5 to 10, preferably 1 to 7 hours. The halogenated
polymer may then be reacted with sufficient unsaturated
acid or derivative -at 100 to 250°C, usually about 180 to
235°C, for about 0.5 to 10, e.g. 3 to 8 hours, so the
product obtained will contain the desired number of moles

of the unsaturated acid or derivative per mole of the

halogenafed polymer.  Processes of this general type are
taught in U.S. Patents 3,087,936; 3,172,892; 3,272,746 and
others.

Alternatively, the olefin polymer, and the
unsaturated acid or derivative are mixed and heated while
adding chlorine to the hot material. Processes of this
type are disclosed in U.S. Patents 3,215,707; 3,231,587;
3,912,764; 4,110,349; and in U.K. 1,550,219.

By the use of halogen, about 65 to 95 wt. % of the
polyolefin, e.g. polyisobutylene will normally reacted with
the dicarboxylic acid or derivative. Upon carrying out a
thermal reaction without the use of halogen or a catalyst,
then usually only about 50 to 75 wt. % of the polyiso-
butylene will react. Chlorination helps increased the
reactivity. |

Particularly preferred as the acid component is
polyisobutenyl succinic anhydride. .



thermal reaction wi thout the use of hal ogen or a catalyst, then usually

only apout “50 to 75 wt. % of the polyiso- butylene wll react.
Chl ori nati on hel ps increased the react|4$ty Particularly preferred as
the aci d conponent is polyisobutenyl succinic anhydride. . - 48 -

PRE- REACTED AM DO AM NE- CARBOXYLI C ACI D COVPONENT The aforesai d
am do-anine and carboxylic acid conponent may be pre-reacted, with the
acid being generally attached PRE-REAETEDI AMIBOI AMINB+ough salt, im de,

am de, or other |inkages so t ébﬁyi N1l am ne group of the
am do-amne is still avail abl ) T I Id noieties of the
grafted high nol ecul &henei giﬁor&mden@mdm'lmme and A caxhexyiiient asigur ce
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and car bO)‘(V‘ltIhC the d %‘éﬁiﬁ% ylene = copajixpery, dassrired ypdt Y ed

succinic Application Serial No. 126,405, filed November 30, 1987 and
U.S. Application Serial No. 269,461, filed November 10,
1988, both of which are incorporated herein by reference.

_ The grafted high molecular weight ethylene
copolymer is reacted with the amido-ariine and carboxylic
acid component or pre-reacted amido-amine-carboxylic acid
component substantially as described hereinafore for the
reaction of the grafted high molecular weight ethylene
copolymer with the amido-amine. Thus, for example a
reaction mixture containing the grafted high molecular
weight ethylene copolymer, e.g., ethylene-propylene
substituted succinic anhydride, and carboxylic acid
component, e.g., polyisobutylene substituted succinic-
anhydride, is prepared by admixing these two reactants, and
the amido-amine is then introduced into this reaction
mixture and the reaction is carried out as described
hereinafore. Alternatively, the carboxylic acid component
and amido-amine may be added substantially simultaneously
to a reaction mixture containing the grafted high molecular
weight ethylene copolymer. ' |

Generally, the amount of the carboxylic acid
component - utilized is an amount sufficient to provide about
0.5 to about 4, preferably from about 1 to about 2 moles of
said carboxylic acid component per molar amount of the



anhydride, is prepared by adm xing these two reactants, and the

am do-amine <is then introduced into this reaction m xture and the
reaction is carried out as described here#fafore. Alternatively, the
carboxylic acid conponent and am do-amne may be added substantially
sinmultaneously to a reaction mxture containing the grafted hi gh nol ecul ar
wei ght et hyl ene copol yner. Generally, the anmount of the carboxylic

acid conponesatrudwljiz:ecadﬁi amumw p‘zta‘s‘elrm i the Rrastd @tqtytléhe‘? to
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present in tdepodiyafered etfhyl mmpolwo Mor dxanpl ea witthhiakegriafg ed
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wei ght hydrocarbon ol ymers 1nc sters ese ot her
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carboxyl i ¢ amiit MirtidralicH ddif He/ Resete sade brhaire iamf ioftrad &y e T eridee
reacting wif 2 PP Tadlx  prRedt S G P raite’ ©  The other
viscosity index improvers or viscosity modifiers are
generally high molecular weight hydrocarbon polymers
including polyesters. These other viscosity modifiers may
also be derivatized, as by'grafting with a carboxylic acid
material of the type described hereinafore and thereafter
reacting with a polyamine of the type described hereinafore
as a polyol, to include other properties or functions, such
as the addition of dispersancy properties. These o0il.
soluble viscosity modifying polymers will generally have
number average molecular weights of from 103 to 106,
preferably 10% to 105, e.g., 20,000 to 250,000, as
determined by gel permeation chromatography or osmometry.
Examples of suitable hydrocarbon polymers include
homopolymers and copolymers of two or more monomers of Cy
to Ci43, e.g. C, to Cg olefins, including both alpha
olefins and internal olefins, which may be straight or
' branched, aliphatic, aromatic, alkyl=-aromatic,
cycloaliphatic, etec. Frequently they will be of ethylene
with ° C3 to €53, olefins, particularly preferred being
the copolymers of ethylene and propylene. Other polymers
can be used such as polyisobutylenes, homopolymers and
copolymers of C6 . and higher alpha olefins, atactic



as a polyol, to include other properties or functions, such as the

addi ti‘on Of di spersancy properties. These oil soluble viscosity
nDdlfylng polyners will generally have QUFHeL average nolecular weights
of from [err] to [err], preferably err] to [err], e.g., 20,000

to 250,000, as determ ned by gel perneation chronmatography or osnonetry.
Exanpl es of suitable hydrocarbon polyners include honnpolyners and
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The preferred hydrocarbon polymers are ethylene
copolymers confaining from 15 to 90 wt.% ethylene,
preferably 30 to 80 wt.% of ethylene and 10 to 85 wt.%,
preferably 20 to 70 wt.¥ of one or more C3 to'Cza}
preferably Cs to Cqg/ more preferably C5 to Cg,
alpha-olefins. While not essential, such copolymers
preferably have a degree of crystallinity of less than 25
wt.$, as determined by X-ray and differential scanning

calorimetry. Copolymers of ethylene and propylene are most
preferred. Other alpha-olefins suitable in place of
propylene to form the copolymer, or to be used in combin-
ation with ethylene and propylene, to form a terpolymer,

. tetrapolymer, etc. , include l-butene, l-pentene, l-hexene,
l-heptene,  l-octene, l1-nonene, '1-decene, etc.; also
branched chain alpha-olefins, such as 4-methyl-l-pentene,
4-methyl-1-hexene, . 5-methylpentene-1,
4,4-dimethyl~-l1-pentene, and 6-methylheptene-l, etc., and
mixtures thereof.



copol yners cont ai ni ng from 15 to 90 w.% ethylene, preferably 30
to 80 w.% of* ethylene and 10 to 85 w.% freferably 20 to 70 w. % of one
or nore [err] to [err], preferably [eTr to [err], nor e

preferably [err] to [err], alpha-olefins. VWhile not essential,
such copol yners preferably have a degree of crystallinity of less than 25
W .% as determned by X-ray and differential scanning calorinetry.
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chain al pha-ol ef.ins such a tene h hexene,
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et hyl ene, sgl hak8hi Aepkefin, and a non-conjugated diolefin or
m xt ures of sucﬁ glo eP’hEQngékalso be. used. The anount of the
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C3 to C8 npmerydic dacddsoxyaileiaciadddsumaledcmanhydride; Fnthazdlylacid,
acids, malepg.acid, nmaleic anhydride, fumaric acid, etc. Exanples of

unsaturated esters that may be used include those of aliphatic saturated
nmono al cohols of at Examples of unsaturated esters that may be used

include ‘those of aliphatic saturated mono alcohols of at
least 1 carbon atom and preferably of from 12 to 20 carbon
atoms, such as decyl acrylate, iauryl acrylate, stearyl
acrylate, eicosanyl acrylate, docosanyl acrylate, decyl
methacrylate, diamyl fumarate, lauryl methacrylate, cetyl
methacrylate, stearyl methacrylate, and the 1like and
mixtures thereof. | -

Other esters include the vinyl alcohol esters of
C, to C,, fatty or mono carboxylic acids, preferably
saturated such as vinyl acetate, vinyl 1laurate, vinyl
palmitate, vinyl ' stearate, vinyl oleate, and the like and
mixtures thereof. Copolymers of vinyl alcohol esters with
unsaturated acid esters such as the copolymer of vinyl
acetate with dialkyl fumarates, can aiso be used.

The esters may be copolymerized with still other
unsaturated monomers such as olefins, e.g. 0.2 to 5 moles
of C; - C,p aliphatic or aromatic olefin per mole of
unsaturated ester, or per mole of unsaturated acid or
anhydride followed by @esterification. For example,



| east 1 carbon atom and preferably of from 12 to 20 carbon atons, such as
decyl “actylate, lauryl acrylate, stearyl cgcrylate, eicosanyl acrylate,
docosanyl acryl ate, decyl nethacryl ate, alanyr fumarate, |auryl

nmet hacryl ate, cetyl nethacryl ate, stearyl nmet hacrylate, and the 1ike
and m xtures thereof. O her esters include the vinyl alcohol esters of C2
to C22 fatty or nono car boxylic acids, preferably saturated such as vinyl
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Pat ent 3, 702, 300. Such esler E mers nmy kmefhégted with, or,the ester

copol yner i Z¥tTrodgnTFontain RErs | g KhoRe reRRtR RIS 4i tR
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substi tuen'fiﬁ)ééaﬁ{'hyét%Eli é’{‘ﬂﬂ%ﬁ?}es %n >/t ﬁéeﬁé\:/?drvli %Hfé%ﬁ%s such as
2-vi nyl - 5(¥4ﬂglrnglkylmgpyr1 ines such as -v1ny1 5-ethy1 pyridine,

2-methyl-5-vinyl pyridine, 2-vinyl-pyridine, 4-vinyl-
pyridine, 3-vinyl=-pyridine, 3-methyl-5-vinyl=-pyridine,
4-methyl-2-vinyl-pyridine, 4-ethyl=-2-vinyl-pyridine and
2-butyl-1-5-vinyl-pyridine and the like. .

N-vinyl lactams are also suitable, e.g. N-vinyl
pyrrolidones or N-vinyl piperidones.

The vinyl pyrrolidones are preferred and are
exemplified by N-vinyl pyrrolidone, N-(l-methylvinyl)
pyrrolidone, N-vinyl-5-methyl pyrrolidone, N-vinyl-3,
3-dimethy1pyrrolidone, N-vinyl-5-ethyl pyrrolidone, etc.

Dispersants maintain oil insolubles, resulting
from oxidation during use, in suspension in the fluid thus
preventing sludge flocculation and precipitation as
deposition on metal parts. Suitable dispersants include
alkyl succinimides, the reaction product of oil-soluble
polyisobutylene succinic anhydride with polyamines such as
tetraethylene pentamine, and borated salts thereof. Such
dispersants are disclosed, inter alia, in Belgium Patent
No. 658,236 and U.S. Patent No. 3,272,746,



2- met hyl - 5- vi nyl pyri di ne, 2-vinyl - pyridi ne, 4-vinyl - pyridine,
3-vinyl -pyridine, 3-net hyl - 5-vi nyl - pyri di ne, 4-methyl -2-vinyl-pyridine,
4- et hyl - 2-vi nyl - pyri di ne and 2-butyl -4-%3 v nyl -pyridine and the |ike.
N-vinyl lactans are also suitable, e.g. N-vinyl pyrrolidones or N-vinyl

pi peri dones. The vinyl pyrrolidones are preferred and are
exenplified by N- vi nyl pyrrolidone, N-(1-nethylvinyl) pyrrolidone,
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The ester dispersant may also be derived from
unsaturated alcohols such as allyl alcochol, cinnamyl
alcohol, propargyl alcohol, 1l-cyclohexdne-3-o0l, and oleyl
alcohol. Still other classes of the alcohols capable of
yielding the @esters of this invention comprise the
ether-alcohols and amino-alcohols inclﬁding, for example,
the oxy-alkylene, oxy-arylene-, amino-alkylene-, and
amino-arylene-substituted alcohols having one or more
oxy-alkylene, amino-alkylene or amino-arylene oxy-arylene
radicals. They are exemplified by Cellosolve, Carbitol,
N,N,N',N'-tetrahydroxy-trimethylene di-amine, and
ether-alcohols having up to about 150 oxy-alkylene radicals
in which the alkylene radical contains from 1 to about 8
carbon atoms. S

The ester dispersant may be di-esters of
dicarboxylic acids (e.g., -succinic acid or anhydride) or
acidic esters, i.e., partially esterified succinic acids;
as well as partially esterified polyhydric alcochols or
phenols, i.e., esters having free alcohols or phenolic



gl ycerol, nononethyl ether of glycerol, pentaerythritol, dipentaerythritol,
and m'xtures-thereof. The ester dispersant may al so be derived from

unsat ur at ed al cohol s such as ally 54l<ohol, cinnanyl alcohol,
propar gyl al cohol, 1-cyclohexane-3-ol, and ol eyl alcohol. Still other
cl asses of the al cohols capable of yielding the . esters of this
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2- am no- 1- byt gpghane-diol, 2-amino-2-ethyl-1, 3-propanediol,
N-(beta-hydroxy-propyl)-N'-(beta-aminoethyl)~-piperazine,
tris(hydroxymethyl) amino-methane (also known as
trismethylolaminomethane), 2-amino-l1-butanol, ethanolamine,
beta- (beta-hydroxyethoxy)ethylamine, and the like.
Mixtures of these or similar amines can also be employed.
The above description of - nucleophilic reactants suitable
for reaction with the polymer-substituted monocarboxylic
acid materials includes amines, alcohols, and compounds of
mixed amine and hydroxy containing reactive functional
groups, i.e., amino-alcohols. .

The tris(hydroxymethyl) amino methane (THAM) can
be reacted with the aforesaid acid materials to form
amides, imides or ester <type additives as taught by U.K.
984,409, or to form oxazoline compounds and borated
oxazoline compounds as described, for example, in U.S.
4,102,798; 4,116,876 and 4,113,639.

The multifunctional viscosity index improvers of
the present invention can be incorporated into a
lubricating o0il in any convenient way. Thus, they can be
added directly to the oil by dispersing or dissolving the
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The lubricating oil basestock for the
multifunctional viscosity index improver typically is
adapted to perform a selected function by the incorporation
of additional additives therein to form lubricating oil
compositions (i.e., formulations).

The amounts of the multifunctional viscosity
improver additives of the instant invention which are
incorporated into an oleaginous composition, e.g.,
lubricating o0il, is an amount which is effective to improve
the viscometric properties, e.g., viscosity index, of said
oleaginous composition and impart dispersancy thereto,
i.e., a viscosity improving and dispersant effective
amount. Generally, this amount is from about 0.01 to about
20, preferably from about 0.1 to about 15, and more
preferably from about 0.2 to about 5 weight percent, based
on the weight of the oleaginous composition.

The oleaginous composition into which the
multifunctional viscosity improvers or modifiers of the



Such mul tifunctional viscosity index inprover concentrates wll typically
contai‘n (oh an active ingredient (A l.) basis) from about 3 to about 45
wW.% and preferably fromabout 10 to ah&®& 835 wt.% nultifunctional
viscosity index inprover. additive, and typically fromabout 30 to 90 w. %

preferably from about 40 to 60 w.% base oil, based on the concentrate
wei ght .- The | ubricating  oil basest ock for -the multifunctional
viscosity: ihsgent InnhOéﬁtloﬁyplaaély 1n5oa§a@aedat0o?er£@aaaa §ﬁbfﬁ&8d

function byl ge Lngor orat%on #tlonal additives n%n to form
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| ubricatin § an anount which is effective to i nprove the visconetric
properties, e.g., viEhesimylthfiunctienaldi dviseagitivusimprovensitofnthiad
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t he additives such as pour point depressants, antiwear agents,
antioxidants, other viscosity index improvers, dispersants,
corrosion inhibitors, anti-foaming agents, detergents, rust
inhibitors, friction modifiers, and the like.

Corrosion inhibitors, also known as anti-corrosive
agents, reduce the degradation of the metallic parts
contacted by the lubricating oil composition. Illustrative
of corrosion inhibitors are phosphosulfurized hydrocarbons
and the products obtained by reaction of a
phosphosulfurized hydrocarbon with an alkaline earth metal
oxide or hydroxide, preferably in the presence of an
alkylated phenol or of an alkylphenol thioester, and also
preferably in the presence of carbon dioxide. |

Other oxidation inhibitors or antioxidaﬁts useful
in this invention comprise oil-sdluble copper compounds.
The copper may be blended into the oil as ahy suitable oil
soluble copper compound. By oil soluble it is meant that
the compound is oil soluble under normal blending
conditions in the o0il or additive package. The copper
compound may be in the cuprous or cupric form. The copper
may be 1in the form of the copper dihydrocarbyl thio- or



formof an oil concentrate. Typically such oil concentrate contains from
about ‘5 wt:@%,up to about 49 wt.% preferably 7 to 25 w.% of the
mul tifUnctional viscosity inprover in otl§7e=9., mneral lubricating oil.
The fully formul ated oil compositions, or the oil concentrate, may
optionally - contain other conventional additives such as pour point
depressants antiwear agents, antioxidants, other viscosity index

mprovers, gytASESARbRpRERELLS Onmremhtcr{%afnthe eBEDRY. BH9ES added

detergents rust tors, friction nodifie rrosion
i nhi bi tors, a8l s&hRnoRRPREranERlEor PEsi fe SYGEhESic oredaturalnearhoyyadst i on

of the negalilic Paihmplest asifed sBmet Nehughr iigalude oid, Ceep Itlfeftt :
[l lustrative qf; corros on i nhi bitor,s are E@ﬂsghosulfurlz 8 hydr ar ns and

t he pr od@c2gs, n8§ STRITIC o Q%
hydr ocar bonaetitls asuehkahsneodaubh oet dHranched carbohydunxad&ds Bmehebably

h f | Kyl | leyph
and al so pr SPETLEndS)  oBlad U B1BRT1aL et Ghell' o ThoR RBlee, 200N

i nhi bitors §P°antP§X|§Xﬁ$§e@§§fﬁﬁrbﬁxwﬂﬂ§ Bﬁﬂéﬁbléﬁecvﬁﬁﬁﬁgeeéplb§sﬁwﬁﬁe

copper COWDB!nd%heTthﬁ%%B ”ﬁ)ﬁn@i 1%‘3 a@ad sb'lh%:.tﬂi%yo b'ro%'éz%&)éss ‘d:'ft %‘?Jee
oi|l sol uble ound. il soluble it i3S neant

t hat
conpound F§SUR§PPQ ecagp& 1aﬁ@§walAlEPeHGFﬁglcéﬁGiPﬂ&m§q¥¥hﬁﬁe
oi | or addi bbppe&actaaahloﬂaebe@amee eI heNgenenl ttemmhhqmum nou

AR T N T
added as t hbyderppaxrbyadl t mhdacsﬂsthebpmtannnnguraﬁromrboﬂylmo adisd. and
Exanpl es Er ?@ﬁbly]g pacl yde  leibbn! bRl ahdl thcltddhg $adicdas
stearic or miti Ci but dndatura 8
such as alkyl, alkenyl, aryl, aralkyl, alkaryl and
cycloaliphatic radicals. Particularly preferred as R and
R, groups are élkyl groups of from 2 to 8 carbon atoms.
Thus, the radicals may, for example, be ethyl, n-propyl,
i-propyl, n-butyl, i-butyl, sec-butyl, amyl, n-hexyl,
i-hexyl, n-heptyl, n-octyl, decyl, dodecyl, octadecyl,
2-ethylhexyl, phenyl, butylphenyl, cyclohexyl,
methylcyclopentyl, propenyl, butenyl, etc. In order to
obtain o0il solubility, the total number of carbon atoms
(i.e., R and R,) will generally be about 5 or greater.
Copper sulphonates, phenates, and acetylacetonates may also
be used.

_ Exemplary of useful copper compounds are copper
cul and/or Cull salts of alkenyl succinic acids or
anhydrides. The salts themselves may be basic, neutral or
acidic. They may be formed by reacting (a) polyalkylene
succinimides (having polymer groups of ﬁn of 700
to 5,000) derived from polyalkylene-polyamines, which have
at least one free carboxylic acid group, with (b) a
reactive metal compound. Suitable reactive metal compounds



aci ds such as oleic or branched carboxylic acids such as napthenic acids of
nmol ecu] ar+ weicghts of from about 200 to 500, or synthetic carboxylic acids,
are preferred, because .of the inproved ﬁaﬁ%lTng and solubility properties
of the resulting copper carboxylates. Al so useful are oil-soluble copper

di t hi ocarbamates of the general formula (RR NCSS)nCu (where nis 1 or 2 and
R and R, are the sane or different hydrocarbyl - radicals cont ai ni ng
from 1 tdncl8de atiosecsachbag 2uprit? orcauproust hydroxides)cloxdides,
radi cal s su al kh-ategd! ke , ral kyl a r.yl and
cycloalipha??gtaﬁggfcals. teSértigﬁkarI%%%%g g??%d agrR'akégﬁ% gFoRES ar e
al kyl group§agPona&®-2 to 8 carbon atons. Thus, the radicals may, for

exalrml e, Ee ethyl, nmlhemtes iholQ[OF)‘xbse ﬂltelﬁlatlyl galt:s‘ b'éfg)é'd«c sea1d Y
anyl, n-hexyl. .i-hex n- heptyl,, n-o . . decyl, odecyl ,
oct adecyl , §¥éyﬁ§PH8§§P?1 -suﬁ%éﬁ}F, angy%ﬁ&@?hpheﬁ?ﬁ, Cu ~ gpditshefl |,
ne}h%!ryclopenyﬁbpbupeny&nybucfhnﬁegyhcidetc.(pretarngQB EgygbgﬁP@cgbh
solubility; to er , rbon.atqns, (i €. and R ) w
general |y bggggéutggb%?9§?ea %r.ggSppgﬁvggﬁﬁﬁonngyf pRefaresCuigq The
acet yl acet oREPESTRE( aFybskraesd. aEeenpbaynliknylef succipier aetpsunds are
copper Cul whaBf/ Othe QEkbnyiabE§upoﬁgsaEkﬁBXEcuiﬁ?CbﬁﬁéhtaéEggtegrth?ﬁ

nay be ral or acidrc. ey

anhydrides. The salts thensél vés y asi c, neut
may be forARAYGy 788¢tingTh&) pdkeRViy| gneubucEpFisRBdY hasaq Mg from

pol ymer  gabops 900 terrh,4oﬁ, 7Qﬁdtfu§,QQOE,QthVﬁdthLa”MP_of abgut
Group, i thooh) wPRSHS: | EORE( ol PYBARGHRT .  Sul ERBPELRALS: | PECREFRRA | is
conpounds Ppoly$gobutpibnde t buseimiich aanhyfirideor ewprodgilydr oxirtese
oxi des, aCeh§E5§ialsb°ﬁ§§esdesi@ggly B@rgggggi§ed $h a g%ib&nteogggh as
: a mineral oil, and heated in the presence of a water
solution (or slurry) of the metal bearing material.
Heating may take place between 70. *and about 200°C.
Temperatures of 110°C to 140°C are entirely adequate. It
may be necessary, depending upon the salt produced, not to
allow the reaction to remain at a temperature above about
140°C for an extended period of time, e.g., longer than 5

hours, or decomposition of the salt may occur.

The copper antioxidants (e.g., Cu-polyiscbutenyl
succinic anhydride, Cu-oleate, or mixtures thereof) will be
generally employed in an amount of from about 50 to 500 ppm
by weight of the metal, in the final lubricating or fuel
composition.

Friction modifiers serve to impart the proper
friction characteristics to 1lubricating oil compositions
such as automatic:transmission fluids.

Representative examples of suitable friction
modifiers are found in U.S. Patent No. 3,933,659 which
discloses fatty acid esters and amides; U.S. Patent No.



carbonate. Exanples of these netal salts are Cu salts of

pol yi sobut enyl succinic anhydri de, and Cu salts of polyisobutenyl
succinic acid. Preferably, the seled®d netal enployed is its divalent
form -e.g., CQu+2. The preferred substrates are pol yal kenyl succinic acids
in which the al kenyl group has a nol ecul ar wei ght greater than about 700.
The alkenyl group desirably has a [err] from about 900 to 1,400, and up

to 2,500, wigth7e,bgar] oWndeaut 8e8cribekng mo!?bﬁenuﬂrefébh9dexes of
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friction nodifiers are Poun 933, 659 whi ch dlscloses
fatty acid UsBers aRatgmrtde¥o-u. s. 3p88eneoRo. Wh1°h 5giscloses reaction

products of di- (lower alkyl) phosphites and epoxides; and
U.S. Patent No. 4,028,258 which discloses the alkylene
oxide adduct of phosphosulfurized N-(hydroxyalkyl) alkenyl
succinimides. The disclosures of the above references are
herein incorporated by referénce. The most preferred
friction modifiers are succinate esters, or metal salts
thereof, of hydrocarbyl substituted succinic acids or
anhydrides and thiobis-alkanols such as described in U.S.
Patent No. 4,344,853,

Pour point depressants, otherwise known as lube
oil flow improvers, lower the temperature at which the
fluid will flow or can be pburéd. Such additives are well
known. Typically of those additives which usefully
optimize the 1low temperature fluidity of the fluid are
Cg-Ci1g dialkylfumarate vinyl acetate copolymers,
polymethacrylates, and wax naphthalene. Foam control can
be provided by an antifoamant of the polysiloxane type,
e.g., silicone 0il and polydimethyl siloxane.

Anti-wear agents, as their name implies, reduce
wear of metal parts. Representatives of conventional
antiwear agents are zinc dialkyldithiophosphate and zinc
diaryldithiosphate.



4,176, 074 whi ch descri bes nol ybdenum  conpl exes of pol yi sobut enyl
succi fic * *anhydride-am no alkanols; US, Patent No. 4,105,571 which
di scl oses glycerol esters of dinerized” ?%t't'y acids; U S. Patent No.
3,779,928 whi ch di scl oses al kane phosphonic acid salts; U S. Patent No.
3,778,375 which di scl oses reaction products of a phosphonate
wth an oleamde; U S. Patent No. 3,852,205 which discloses
S- car boxyal kyl ene hy dedeagentssuaridni medal Sxsusthdnhdbdtioase imalnstearting
succi nam ¢ an ur, I : n : ;

?fe't‘il dfafé[ s ﬁ‘fl‘gnic adids, a%%?i tphedggs,o rs'ﬁl%z&&%%

whi ch discloses N(hydroxyal k kenyl -'succi na acl

succi ni ni de®ikyls phempdent aljyl sadigylates, wnaphthenagessand than on
products of oiil- Euledl dno-Phagidhi idds-caitbhRVideTianld Highly paient
No. 4,028,258 whi ch di scl Qses tagle al_.kyl ene oxi de_adduyct . of . .
phosphosul f U¥itZed ﬂvﬁ%s&iﬁal"ﬁ;l a I a5 ey basic, adkadiig®yr es
of the abovearther eretad arsmlifomnates | (eEpewialdy [a My Galts) B
nost prefer, fri.Gtjo i fier I cin . salt

t her eof grir%%'ﬁlfé‘r%' ar.glﬁgajs tﬁst%%%f%%%dccﬁ%%ﬁga%{%g&{ﬁ r%ﬁ?fd’relaédeozf and
t hi obi s- al k@tehs Madterialsss@nddheair nethaqds @fi oweparadiorgsArepdaunsbi nt
depr essant s iyt Ry \HeHa P WE RS 41U 017541004 | TRNRE a1y A" 1d¥5, th

t enper at urelqt WhiA(;ﬁh t#??l uieg% ﬁ | flow or can be poured. Such additi vees

da w
are wel | knGifclosurernf which is henelye ingarRarated Ky deferanagd y
gpt: Ir<n |Z$ the | ow tems n;ﬁ ursE f luhedid yrﬁi‘metﬂmlms‘l l&dﬁi&fi;ildser ﬁﬂan plrovide a |
i al kyl fumarate . . .vi. cet copol yners, net hacryl ates, . an
wax napht halmé“h‘g:.lp[—lolé:ﬂ\%ont r"(ﬁa cf?%é:tﬁr'ovied by #n ST toﬂdeq en
- pol ysi | oxandnhipdtor.g., dhiiscomppridacind igol wililie tkindwrsidrok aveed At -beear

agents, as theidh HANA JHTYdten HSBiGE wear of netal  parts. -
of

Represent atives convent |_onzﬁ anti wear agents are zinc .
di al kyl di t hi ophosphatGempeeitiiansi shenii enkfinding these conventional

additives are typically blended into the base o0il in.
amounts which are effective to provide their normal

attendant function. Representative effective amounts of
such additives are illustrated as follows:

Additive Wt.% a.i. Wt. & a.i.
(Broad) : (Preferred)
Viscosity Modifier | .01-12 .01-4
Corrosion Inhibitor 0.01-5 .01-1.5
Oxidatidn Inhibitor 0.01-5 .01-1.5
Dispersant 0.1-20 0.1-8

Pour Point Depressant 0.01-5 .01-1.5



- 60 - Detergents and netal rust inhibitors include the netal salts of

sul phoni ¢ acids, al kyl phenols, sulfurized al kyl phenols, alKkyl

sal i cyl ates, napht henates and ot her oil- 6dolmuble nono- and di-carboxylic
acids. Highly basic (viz, overbased) netal sales, such as highly basic

al kaline earth netal sulfonates (especially Ca and My salts) are frequently
used as detergents. Representative exanples of such materials, and their

nmet hods of Ha&gg%aéion, are found in co-pengi agiSerial No.w¢¥b4¢004, ifil ed
July 11, 1985, the disclosure of which i BPSL EPY incorporaig reterence.
Sone of these nunerous additives cah°pP®%de a miltip Eg%%rre%

effects, e.g., a dispersant-oxidation inhibitor. . .This approach 1is

wel | known ?ﬁg§£§§%%€§%t$ %éféther eIaboag&g?ygerein.-Cbnposb&ig?glﬁﬂen

cont ai ni ng additives are pically blendéd 1'n e base
oil in amounts whi ch are effective to provide their nornmal
attendant AxPfiwesr agekEgresentative gfpegtsve amounts of ggych, gdditives
are illustrated as fol?oms: Additive ' W.%a.li. :

W. % a.i. (Broad) (Preferred) Viscosity Mdifier

.01-12 Friction.Mddi#f{ersosi on | nhi botoL-5 0.01:61-1.5

.01-1.5 Oxidation Inhibitor 0.01-5 .01-1.5

Di sper sant - 0.1-20 ~0.1-8 Pour Point

Depressant DetergentsfRust Inhibitors . 0101-30 -61- AdditO¥e3

W.%a.i. . W. % a.i. (Broad) (Preferred)

Mineral 0il Base Balance Balance

When other additives are employed, it may be
desirable, although not necessary, to prepare additive
concentrates comprising concentrated solutions or
dispersions of the multifunctional viscosity improver (in
concentrate amounts hereinabove described), together with
one or more of said other additives (said concentrate when
constituting an additive mixture being referred to here in
as an additive package) whereby several additives can be
added simultaneously to the base o0il to form the
lubricating oil - composition. Dissolution of the additive
concentrate into the lubricating oil may be facilitated by
solvents and by mixing accompanied with mild heating, but
this is not essential. The concentrate or additive-package
will typically be formulated to contain the dispersant
additive and optional additional additives in proper
amounts to provide the desired concentration in the final
formulation when the additive-package is combined with a
predetermined amount of base lubricant. Thus, the products
of the present invention can be added to small amounts of
base o0il or other combatible solvents along with other



Anti - Foam ng Agents 0.001-3 .001-0. 15 Anti - Wear

Agent s. 0. 001-5 .001-1.5 Friction Mdifiers
0.01-5 .01-1.5 Detergents/ Ru$R knhi bitors .01-10

.01-3 Mneral O Base Bal ance - Bal ance When ot her
additives are enployed, it may be desirable, although not necessary, to
prepare additive concentrates conpri si ng concentrated sol utions
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additive and opti fpapulatinng ray employ dmepi tabout
provi de the ldesiwted conaehtitnd iaduitivdpdditnie With! tHd FendBadP%being
additive-pagﬁg&; |55, conbined with a predeterm ned anount of base | ubricant.
Thus, the products of the present invention can be added to small anounts

of base oil or other Admpeaf blsaibl weighta| perrents) etprsssed -héifein are
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' The instant compositions of matter useful as
multifunctional viscosity modifiers or improvers are
oil-soluble, dissolvable in oil with the aid of a suitable
solVent, or are stably dispersible materials. Oil-soluble,
dissolvable, or stably dispersible as that terminology is
used herein does not necessarily indicate that the
materials are soluble, dissolvable, miscible, or capable of
being suspended in oil in all proportions. It does mean,
however, that the additives, for instance, are soluble or
stably dispersible in oil to an extent sufficient to exert
their intended effect in the environment in which the oil
is employed. Moreover, the additional incorporation of
‘other additives may also permit incorporation of higher
levels of a particular copolymer hereof, if desired.

The following Examples further illustrate the
instant invention. They are presented by way of
illustration and not limitation. Unless otherwise
indicated, all parts and percentages are on a weight basis.

The following examples illustrate the preparation
of amido-amines of the instant invention.



The final formulations may enploy typically about 10 wt. % of the

addi tive-package with the remainder being base oil. Al of said wei ght

" percent's expressed herein are based on acé3ve ingredient (a.i.) content of
the additive, and/or upon the total weight of any additive-package, or
formul ation which will be the sumof the a.i. weight of each additive plus
the weight of total oil or diluent. The I nstant conpositions of matter

useful as nultifunctional VISCOSItE%AM@Q%'ﬁierS or inprovers are

oi |l -sol ubl e, dissolvable in oil with a suitable solvent, or are
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t he instant i nven reactor VESSEe
char ged 148apidesapingp| pypducss mdz;,catprsoparsa megj.amfnPrimayy nditinagen at
room per gram of sample and 27.64% nitrogen.
EXAMPLE 2
The procedure of Example 1 is repeated except that
the 148 grams of 1,3-propane diamine are replaced with 203
grams (2 moles) of diethylene triamine. Analysis of the
resulting amido-amine . product indicates 4.48 meqg. of
'primary nitrogen per gram of sample and 25.85% nitrogen.
EXAMPLE 3
The procedure of Example 1 is repeated except that
the 148 grams of 1,3-propane diamine are replaced with 292

grams (2 moles) of triethylene triamine. Analysis of the
resulting amido-amine product indicates 3.67 meq. of
primary nitrogen per gram of sample and 26.76% nitrogen.
EXAMP 4

The procedure of Example 1 is repeated except that
the 148 grams of 1,3-propane diamine are replaced with 378
grams (2 moles) of tetraethylene pentamine. Analysis of
the resulting amido-amine product indicates 4.39 meq. of
primary nitrogen per gram of sample and 28.3% nitrogen.

The following Examples'illustrate the preparation
of the nitrogen containing carboxylic acid material grafted
ethylene propylene copolymers of the instant invention.



tenperature under a -nitrogen atnosphere. 86 grams (one nole) of
met hyl “.acryl ate are slowy introduced into the reactor vessel while keeping
‘the resulting reaction nixture below [ePr$4 After the nmethyl acrylate

addition is conplete the reaction mxture is heated at [err] until infrared
anal ysis shows the absence of the ester bond. The reaction mxture is then
stripped at [err] for one hour to distill off the nmethanol byproduct.

Anal ysis of the resulting am do-an nEXAMPLECES i ndi cates 9. 93 neq. of
rimary nitrogen per ¢ Qf n 34% ni t 1en. MPLE 2 T
Brocedure of Exanpl e t?,gn %ep%%tgg&%gicgﬁ%éteﬁ'atér{;hg&%}?;& 5@@ c?fraﬂss-%‘re@pane
di am ne ar e20epl| ¥¢ed wik hodd3 godwtion meifessusicimic-aphydr ide agnatted
"Anal ysi s of @@ﬁy&;' | dQuaid Preedntla inind C 4.,48
of primary sithylent propylend’ Ceopityner DL Aaining abohe 10 WY
procedure of i 2SS Sdfealitd tex PEOPYLSRE t hEhe gthvdenespropylanspane
di alm' ne ar?baelklbamedl Watdin@92ag(rjagis o nﬁb@ﬁﬂtdOfStot,UO‘OghWa?ﬁe h%b%lgﬂgne-a
Anal ysis o resultin .am do-amn produc i_ndi cat es : meq.
of-pyinary'ﬁnggﬁgﬁnﬁér gFEHFGFnSthI8Eénda%@P¥6%}n99Pog@&f3EXﬂWFﬂ§ 4 Fhe
procedur e opokydspbutenyd reﬁﬂsbd@iexcephh&ﬂa&d?he Ih&vgmqrsaofshmﬁﬁpﬁmpane
di am ne are : W 378, es) t et raet, ent,am ne.
Anal ysi s of a?ﬁghgg;a% ti tr'i:% am%(?g&g'm%r?él%ﬁr uct mf&r]].& catrfeagﬁ?l?)?}eneg.'rbéf' &
primary nitPed¥Aspbutydameot sanfle and 2. 3% niabovgen. THEO,f ol | OWSTY
Exanpl es i | kdpbndlfe caltd ol ePMudble?! Obt he 1it, M 0g@RacoNiody NkAY 3CalRA4Nd C

acid materi gl graf.ted ethyl ene prqpyl ene copqlyners ,of the instant
i nvention ?ng%e%&ep%, qu., oa 1sobuten§l ysucc:.nlc anhydride, the

remainder being primarily unreacted polyisobutylene), and
130 grams of S130N mineral oil. The reactor vessel is
blanketed with nitrogen and heated to 175°C for one-half
hour. To this reactor vessel are fhen’added 4.12 grams of
amido-amine prepared in accordance with the procedure of

Example 1. The reaction mixture is nitrogen stripped for 3
hours at 175°C. To this heated reaction mixture are added
1.2 grams of dodecenyl succinic anhydride and the heating
is c¢ontinued for one-half hour while nitrogen stripping.
At the end of this period the reaction mixture is cooled to
100°C and is discharged from the reaction vessel. '
EXAMPLE 6
The procedure of Example 5 is repeated except that
the 4.12 grams of the amido-amine prepared in accordance
with the procedure of Example 1 are replaced with 9.02
grams of amido-amine prepared in accordance with the
procedure of Example 2.
EXAMPLE 7
The procedure of Example 5 is repeated except that
the 4.12 grams of the amido-amine'prépared in accordance
with the procedure of Example 1 are replaced with 11.0
grams of amido-amine prepared in accordance with the
procedure of Example 3.



EXAMPLE 5 Into a reactor vessel are charged 200 grans of a 20 w. %
oil soluti'on. of succinic-anhydride grafted ethyl ene-propyl ene copolyner
(contai'ni ng about 43 wt.% ethyl ene and 5788wr. % propyl ene, the

et hyl ene- propyl ene backbone having a [err] of about 80,000, and
having a thickening efficiency of about 1.2), 21.3 grams of

pol yi sobut enyl succinic “anhydride (having a succinic anhydride to
pol yi sobut enyl nol e ratio of 1. QEQQL_jp__yisobutylene [err]

of about 96 r nd
90 w.% ;Ctl ve mg?}"é1 e A%LMuw% q"%?“?lb ter# ’P&Z,eg @xcﬁﬂ%ﬁ%e

t he remai nd&hebeidnd 2pr |qrms ny-nr &het @@llﬂﬂ-ﬁmme@ﬂ)&d dmd at@®rdamaes
of SI30N ijRel altheligrocedli® 0¥ Ex@mp1es3elares dANCIEdieH 19 2 ?rrtarn%eg

and heated tom% r,r or, one-half houyr. To this react or vessel
added 4.12 8fa %meamrﬁ@aﬁﬁépmeqq?rmedm Pm?@qﬁu@@emfre
of Exanpl e Exakipder @action m xture is nitrogen stri pped for 3 hours

[err]. To this heat Jd.on nmogt.ur.e are of dodecen
" succi nic anhydride a%%"tcﬁ% élgtl G LS80 nﬁgg%(fjc) “r?@ur %ltlhé
ni trogen st ragdiongofAt thiee aredghit percemd iofd at Ip@lrya.sccﬂmmyhend Ursolic as
cooled to [ ghl] d i r g 5fxti:(al;q t i, I The
procedure o?hExg%g e5%19§3%@€ea§d exceg?ﬁ?ﬁg%ﬁihe ﬁﬁﬁésg'aﬁgégggdéfﬁ)
ani do- ani nehAVépgr e@ Stayddacesn el axhweiobte ofr 60010056am§@lreﬁ &o

replaced wi thl&k@% glaam%olv‘éfnt-@%t‘iﬁc%@dne neliteRaar eﬂude'i-al“@.%%‘inﬂ@ th
t he procedur e& Eét r{]l'?‘ﬁe . EXAMPLE 7 The procedure of
tt

repeat ed exQ& R 12’15F£’|$§téff ofh &3 SYS- &% 3d - ﬁr chalaec}"ﬁsf9°51ty
accor dance intlext hefpr A0sduaadoanEaAsSTH @oizramlmplofcedw t {sbiverd aso

gf am do- affbﬁ%raﬁ.r €Peo Eda i Qris%%%%@a”%% l\gi.t cetntl]:%.s ?{%esd%rte Q%f. QE)&aQ‘Pol €

the weight percent of a test copolymer required to thicken
the same oil to the same Viscosity at the same
temperature. For 1linear polymers of a given ethylene
content, the thickening efficiency is approximately
proportional to the 0.75 power of the weiéht-average
molecular weight.



65 - EXAMPLE 8 The procedure of Exanple 5 is repeated except that the 4.12
grans of the ami do-amine prepared in accorggance with the procedure of
Exanple 1 are replaced with 9.2 grans of am do-am ne prepared in accordance
wi th the procedure of Exanple 4. Thickening efficiency (T.E. ) is defined as
the ratio of the weight percent of a polyisobutylene (sold as an oi

sol ution by BEgtapugsheni cal Conpany as Paratone N), having a Staudinger

nmol ecul ar wei ght of 20, 000; required to thicken a solvent-extracted neutral
m neral lubricating oil, having.a viscosity of 150 SUS at [err], a

viscosity ingex ofA&05o§fd @81£fa34p83ﬁpﬁ919i°ﬂf $§rr$a£§§¥veﬂéeﬁ§9p%?cint

Neutral) to a viscosity of 12.4 centlstokes at [er e Werg
of a test cIpdtyhEunceienatd Yiseesiken %%Er°V%§n%d igive fop oleaginowsane

V|sc03|ty atompdei t SENEcORPPLE Dh I &dduct FOf: | i near polyners of a

gi ven et hyl ene conten eni efficjenc I s approxi mtely
proportional to QA)O 7ghl%QweW° %ﬁufgﬁe wGAghht - ethylene nofepel wrer
wei ght . iﬁbstiﬁutgﬂ 1¢arboiyn1@|Iact@luhéEertwnpoeompf&slﬁﬁ ré&¢t €6n

useful as a dudgincg £ on {or eagi nous
conp05|t|on€E¥ r|5|ngfadg£ct og 5{%§ 8@$§%§§e9qﬁ%%£ $5 ft 2EERIPRne
copol ymer sUIREFUA T cWOHIBT i ©ficidt neleast FoORE | sl$1g0¢@actamt p(bilct
of (i) et hy|mmwﬁ£e&'3défﬂo£yfwbé‘éldwrﬁ‘é@8flal,
(B) amido-amine or thiocamido-amine comprising
reaction product of (i) polyamine, and (ii) alpha, beta-
unsaturated compound represented by the formula

RZ R3
. Lo
R - C=C-C-~-Y%
wherein X is oxygen or sulfur, Y is -OR4, -SR4, or
R4
-N , and Rll R2, R3, R? and R® are

R

independently selected from hydrogen, hydrocarbyl, and
substituted hydrocarbyl; and

(D) viscosity stabilizing effective amount of
Cio to about C,g hydrocarbyl substituted Cy to Cyq
dicarboxylic anhydride.

2. The composition of matter according to claim 1
wherein said polyamine (B) (i) comprises polyamines
containing from 2 to 60 carbon atoms and from 2 to 12
nitrogen atoms per molecule.

3. The composition of matter according to claim 2
‘wherein said polyamine comprises alkylenepolyamine or

* < L M S *



nmol ecul ar wei ght of at |east about 15,000, and (ii)
nonounsat.urated carboxylic acid material; (B) am do-am ne or

t hi oani do-am ne conprising reaction predeggt-=of (i) polyam ne, and (ii)

al pha, beta- unsaturated conpound represented by the fornula [ ERR] wherein
X is oxygen or sulfur, Yis [err], or [err] ., and [err] and [err]
are i ndependently sel ected from hydrogen, hydrocarbyl, and

bsti t ut ed f
cmount of | CPpAYelididtepciiaide | -t te‘c&ﬁ%??‘h’tl{??*e%fé Feheing, |
di car boxyl i @ aﬁﬁydﬁ Garbpns ange s@dfp @#Wlme@plwmme %CMY@Q-JQY@G@% m 1

wherein  spiodyamidley aontainsB) (ﬁr)om QONMRd S@boutP sl YiiRirdRent Atondi .
from2 to 60 argﬁn atons and from2 to 12 nitrogen atons per nol ecule. 3.

The conp03|P° Statt er according to claim?2 wherein said pol yam ne
conpri ses al kyl enepol yam ne or - 67 - polyal kyl enepol yam ne wherein

each al kylene aroup qont aihy 2ol RACHONE ALY doldsd PRy YATLAP 1©°

ponaIkerne- pol yam ne cortai ns
mol ecul e. 4Whered@ comadsiti mn@nnmat@dcomrh@mdm alanalﬂ wkr@rt@mal

said  monoymyqynat 9@ %@1’@@%&' C £r3fd d tn@®! Griotp (Rbnigikti %:gf(%lfe@ eqd rom

t he group conS|st|n of to [err] nnnounsaturated di carb acid

material, &30 to™Q AEEAs afdrarbexyl ﬁﬁnoé&ﬂgoxFPF@rlééud Caat &9 al ,
and ni xt ur e pher mhouasatu‘flateaorrpmuce&m&ymbt eacddc Omdicedifad ,C| adna 4

wherein salglﬁqgggg %Ee&%ggrlsed of (A, (B), (D and (C

5. The composition of matter according to claim 4
wherein said adduct is comprised of (A), (B), (D) and (C)
C50~C400 hydrocarbyl substituted dicarboxylic acid or
anhydride, or C50~C400 hydrocarbyl substituted
monocarboxylic acid.

6. The composition of matter according to claim 5
-wherein said (C) 1is Cgo=C,oq hydrocarbyl substituted
dicarboxylic acid or anhydride.

7. The composition of matter according to claim 6
wherein said C50=C400 hydrocarbyl substituted
dicarboxylic acid or anhydride is C50-Cs0o hydrocarbyl
substituted succinic acid or anhydride.

8. The composition of matter according to claim 7
wherein said C50~C400 hydrocarbyl substituted succinic
acid or .anhydride is polyisobutylene substituted succinic
acid or anhydride.

9. The composition of matter according to claim 4
wherein (D) comprises Cy;5 to about C;g hydrocarbyl
substituted succinic anhydride.

* [ L M N *



[err] hydrocarbyl substituted dicarboxylic acid or anhydride, or
[err] . "hydtocar byl substituted nonocarboxylic acid. 6. The

conposi tion of matter according to clai™® wherein sai d (O is

C50- 400 hydrocarbyl substituted dicarboxylic acid or anhydride. 7. The
conposition of matter according to claim6 wherein said  C50-C400
hydr ocar byl substituted dicarboxylic acid or anhydride is C50-C400 _
hydrocar byl substituled sucmhelcoapbéluﬁoanbfdmadeer8acco?ﬁ&n@oﬁboéuhhﬁn of

matter accogdin mher [err h ar uted
succi ni c ac?d 09 Egﬁihrld s poﬁhpgég erﬁéZSu%§t|¥§ %ﬁélnﬁggﬁ

anhydri de. §UbStIﬁ§t§§n§§§Pﬂnéﬁ enhydride.according to claim4 wherein

(D) conpri ses [err] to about [err] hydrocarbyl substituted succinic
anhydri de. - 68 -_10. - The conposition of matter according to claim9
wherein (D) conpiitses Ther FPOPPgitigpuPt pattpr arremgingubs: cladad
succi ni ¢ andydr wHereih. saile ce&nyieheon ebpbRiymer a?ﬁ?ﬁdbngcbﬂp§h§b§‘4

wherein saj yl e 0 (i ses_copQ yner .of
et hyl ene gh °lgﬁgplea§? o%gﬁ Eé éthgngthlﬂnelzc3 tPheC2s
conposi ti onadphametefineccording to cIa|n111 wherein said [err] to [err]
al pha-olefin is propylene. 13. The conposition of matter according to claim

11 wherein said adduct is conprised of g g (D and (Q) C50- 400
hydrocarbyl substitdfed dTBS&r5eRpPEitiani efomattennagaordéng tor claim

C50-C400  pydwheeebil saigubgt tbubgg APPR&26RA¥Yhi ¢s3pkbpylene.

13. The composition of matter according to claim
11 wherein said adduct is comprised of (a), (B), (D) and’
(C) 050—C400 hydrocarbyl substituted dicarboxylic acid
or anhydride, or Cg0-Cuo0 hydrocarbyl substituted
monocarboxylic acid. : )

14. The composition of matter according to claim
13 wherein said (C) is Cgy-C44q hydrocarbyl substituted
dicarboxylic acid or anhydride.

15. The composition of matter according to claim
14 wherein said Cgg-C,9q hydrocarbyl substituted
dicarboxylic acid or anhydride (C) is C50-C400
hydrocarbyl substituted succinic acid or anhydride.

16. The composition of matter according to claim
15 wherein said 050—0460 hydrocarbyl substituted
succinic acid or anhydride (C) is polyisobutenyl
substitited succinic acid or anhydride.

17. The composition of matter according to claim
9 wherein said ethylene copolymer (A) (i) comprises a
copolymer of ethylene and at least one C; to Cyg
alpha-olefin. '

* [ L M S %



14. The conposition of matter according to claim13 wherein said (C) is

[err] ‘hydrocar byl substituted dicarboxyliégagid or anhydride. 15. The

-conposition of matter according to claim1% wherein sai d [err]

hydr ocar byl substituted dicarboxylic - acid or anhydri de (O S
[err] hydrocarbyl substituted succinic acid or anhydride. 16. The
conposition of matter according to claim15 wherei n sai d [err]

hydrocarbyl  substid8ted s@he omposi&ign of; matferygocerdingcto qlaim
pol yi sobut eyl whieh@lin' isaid TUCEoNics, 21 PHA-ARPIYW 1ié° prbpylenelhe
conposition of matter accordi"ng to & aim9 wherein said et hyl ene copol yner
(A) (i) conprises a copol yner of et hyl ene and at least one C3 to

C28 al pha-ol efin. 1969- 18&he cohpesitipnsiofi mattermaicdcardingotd rg aimm

claim 17 wherein id.lerr]l. t.a [er | pha- fi.0 1S prQrRyl:ene. _:...lhe
conpositi on'ic&))f rraw?’t gtrll%’ccor&tl%g tg&}:ﬁy}e?‘nglo(yo%\ﬁ%gpgﬁn (ﬂgéilg c@é‘ﬁ’fll@ﬁg
copol yner empplymeromefi s@tfhydiesieyn@nd ofat efliepsdnoneafy tat Colgeadphare C3
to C28 alphgleghﬁtin. 20. The conposition of matter according to claim

19 wherein said [err] to [err] alpha-olefin is propylene. 21. The
conposition of matter according to claim4 wherein said nonounsat urat ed

carboxylic acid naterioal (Arhe icompositilons @F mattier] acdordiretid claim

Tt ter acoondt WRESIR BANDE e Sae SIERELATIR, iec PO aat ur at ed

di carboxylic acid material is selected from the group consisting of

mel eic acid, maleic gRhydri %ea%%dﬁaéti%&%% HErater according to claim
4 wherein said monounsaturated carboxylic acid material
(A) (ii) comprises Cy to Cyp Monounsaturated dicar-
boxylic acid material.

22. The composition of matter according to claim
21 wherein said ¢, to cio monounsaturated dicarboxylic
acid material is selected from the group consisting of
maleic acid, maleic anhydride and mixtures thereof.

23. The composition of matter according to claim
21 wherein said ethylene copolymer (A) (i) comprises a
copolymer of ethylene and at least one C;3 to Cyg
alpha-olefin.

24. The composition of matter according to claim
15 wherein said C; to C,g alpha-olefin is propylene.

25. The composition of matter according to claim
1 wherein (B)(ii) 1is selected from the C; to C, alkyl
esters of acrylic acid or methacrylic acid.

26. The composition of matter according to claim
25 wherein (B) (ii) contains from 2 to about 60 carbon atoms

* c L M S *



23. The conposition of matter according to claim21 wherein said
ethylene copod yner (A) (i) conprises a copol yner of et hyl ene and at
least one C3 to C28 alpha-olefin. 24.70 -The conposition of matter
according to claim 15 wherein said C3 to C28 al pha-olefin is propylene. 25.
The conposition of matter according to claim1 wherein (B)(ii) is selected
fromthe [err] to [err] alkyl esters of acrylic acid or nethacrylic acid.

26. The saaposrbmonzoftaathgr ﬁiﬁ?&ééﬁg EﬁoﬁkabgkzﬁoEQEEQE“ &gkﬁ'the
contains from2.to ni trogen

atoms per nBFRYEFR gﬁ?ﬁ t A& SFB§ESB ngﬁaég PéEEPgEnoFtQHPdaﬁPtP6g@ﬁrxtons
are prlnarynmtroqgan 27. The conposition of matter according to claim
20 wherein (B)(i) is selected from al kyl enepol yan nes and

pol yal kyl enepol yam nes wherei n each al kyl ene contai ns from about 2 to 6
carbons and said &aFkyl en®hgotompbaétion pfl patkereacporgingntocobadnns

f rom about iotowﬁeﬂéiﬁog?ﬁf(l?s s szﬁsceeape bﬁ'gﬂngeﬂégsf afHLI! bfid L©

clai m 27 wherein_said shpol yani ne or ne con arns
from2 to aB8lyatkyienpsge gamgges WfFﬁeeéBrrpBQFhl 8 kmlenat centawer freg to

claim22 abeutin 2 sebd 6 eearbeﬁs 6ﬁ80|¥HE& éf&&léneggapyaﬁeﬁe or
copol yner ha- ol ef i n.

30. The %8%%8%§¥?§ﬂ98?1¥§F%8? SBBB?aPﬁngSchBPHFzé Rﬂe?epﬁtgagﬂnE3 to

C28 al pha-olefin is propylene. 31. The conposition of matter according to

claim 1l wherein said,gthyle C oL (A (i) DL.i - I A of
et hyl ene and at zgfea t@ﬁe 88@%8&?%18€é§k m5 LB ggéogdigg £8' ¢1%im .
2 wherein said alkylenepolyamine or polyalkylenepolyamine

contains from 2 to about 5 nitrogens.

29. The composition of matter according to claim
22 wherein said ethylene copolymer - (A) (i) comprises
copolymer of ethylene and at least one Cy to Cyg
alpha-olefin.

30. The composition of matter according to claim
29 wherein said ¢4 to C,g alpha-olefin is propylene.

31. The composition of matter according to claim 1
wherein said ethylene copolymer (A)(i) comprises a co-
polymer  of ethylene and at least, one C3; to Cyg
alpha-olefin.

32. The composition of matter according to claim
31 wherein said C3 to C,g alpha-olefin is propylene.

33. The composition of matter according to claim 1
wherein said alpha-, beta-unsaturated compound (B)(ii)
comprises at 1least one member selected from the group
consisting of methyl acrylate, ethyl acrylate, propyl
acrylate, butyl acrylate, methyl methacrylate, ethyl
methacrylate, propyl methacrylate, and butyl methacrylate.

AR




al pha-ol efin. 32. The conposition of matter according to claim 31
wherein sai’d[err] to [err] alpha-olefin is propylene. 33. The conposition
of matter according to claim1 wherein _ g3id alpha-, beta-unsaturated
conpound (B)(ii) conprises at |east one nenber selected fromthe group
consi sting of nmethyl acrylate, ethyl acrylate, propyl acrylate,

butyl - acrylate, nethyl net hacryl at e, ethyl nethacrylate pr opyl
nmet hacryl ate, and but crylate ' The conposition, of
matter according to C 1 QRS tion o;uﬂq;ter JrstaRsing to glyin)

conpri ses aIJ&yI enepdigmmme orsaiad yal kypadiyanimeyani ngB) (iher ei rcongetses
| kyl d
ZI kgl Zﬂgpol yam ne ne?ﬁlﬁﬁdgfﬁi k?q entez%oll%/am ne mi"fl}& nS%alr &Heeﬁﬁ)’lﬂ £3ch

about 5 ni t PddeHe®ns PRI é'-!ﬂnt@ll'@s 2 The® corfposartmnsf arsd t said
accordi ng t @lKyliehepbIWiiitid) T¥ U g¥1ga1eiamd 19%6:11943 At Q&C%&lﬁ’ mer

substituted I|c terlal A) conprises at |east one
et hyl ene- pr@&ﬂ"&h?[ (?S%ﬂ"&ng rg:)\Heth mojesHies anhydrl de
and et hyl ene- propyl ene copolyner substltuted Wi th succinic acid,
wherein said ethylen prop unber aver.age .nol ecul ar
wei ght of at | east a%out 15%0%‘@%0 SIX: O?) ‘#{& é@ﬁ)‘lnﬂl ng
to clai m 3534 wwheslein said Mg}ammeleqtﬂ)a(n )de:.(ghq)retmﬂezm yopsigmer
pol yani ne, Relnstiut@RePUakdy g;%_\y e ngggﬁ,
t aQﬂ ig %) erd'(?u (ﬁ a-g]e.l.east

conposition of matter accordin wher ei

conpri sed ofPREn), ofp), gtbylens -(p@owl[eaer] qmla@@rrbwsubamuaﬁeduth
di car boxyl i sucedind cor anﬂﬁaﬂﬁaede,andpr eth¥lehe-pPoiyaedey! copolymer

substituted i g aci
SGB @%% %y w1€% succinic acid, wherein said ethylene-
propylene copolymer has a number average molecular weight
of at least about 15,000.

36. The composition of matter according to claim
35 wherein said polyamine (B)(i) comprises ethylene-
polyamine, polyethylenepolyamine or polypropylenepolyamine.

37. The composition of matter according to claim
36 wherein said adduct is comprised of (A), (B), (D) and
(C) Cs50-C400 hydrocarbyl substituted dicarboxylic acid
or anhydride, or C50-C400 hydrocarbyl substituted
monocarboxylic acid.

38. The composition of matter according to claim
37 wherein said (C) is C50-C400 hydrocarbyl substituted
dicarboxylic acid or anhydride.

39. The composition of matter according to claim
38 wherein  said Cgg-C4qp hydrocarbyl substituted
dicarboxylic acid or anhydride (C) is C50-C400
hydrocarbyl substituted succinic acid or anhydride.

-
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38. The conposition of matter according to claim37 wherejn said (O is
[err] hydrocarbyl substituted dicarboxylic acid or anhydride. 39. The

conposition of matter according to claidni38 - wherein sai d [err]
hydr ocar byl substituted di carboxylic acid  or anhydri de (O S
[err] hydrocarbyl substituted succinic acid or anhydri de. - 72 - 40. The
conposition of matter according to claim 39 wherei n sai d [err]

hydr ocar byl substi ted ccCj r y | . (C [ S,
polylsobutylene subs%Pfuteggsuég#ﬁ?clgg# o?ganﬁtg dgééggdln& %ﬂ cldin
conposi ti on3%f nmavheredBcor déaddt o €5orEudd mth@rqcsabnlhlgauhstetuted

wei ght et hyseseigs9g0! yaBiasubsti t UhRRyar@&boxyk) C §C'ﬁol%ﬂ§58ﬁf9iena(A)

conpr.ises et ropyl epe, co ner substltu ed with p1onic”ac

wher ei n safﬁgsgfﬁngﬁeg§?8b9F8n€°1 oPEl IRRYArade. 5 nunber aver age

nol ecul ar wei ght of at |east about 15,000. 42. The conposition of matter
according to claim4 wh Lo, . pol nin B) (i conprises ,

et hyl ene- polyan1ne 4. po??@ h ?%§§£g5f§§n¥ﬁ gt%f gécéﬁ?§ﬁ9o€9lﬁiélm

pol yam ne. Whhéelnongesdtub hofmqhecelaacwexdhhgetbyténencaﬁompmegln
sai d poly%ﬂ&ﬁﬁbéﬁ%&téaCon&afﬂﬁxﬁfléveréadef gé @A; Xoﬁgkﬂ es
groups per nmpl ecul e : onposition o er di n arm 43

wherein X of Q¥3?¥?7 i BEFGRY4RRe 4CoPolymes c%ﬂb%%ltubﬂdofwhhhtErOHGQDLG|ng

to cl ai m 4daeb@| ei nwhép8irbogaid t nt angne
(20 ey J i QtHPPQﬁeE'pﬁgﬁ*]! &r éoﬁél?ﬁéf’ pﬂsxrgct o

per nole nu@ﬁg¥ %%?HageaT%ﬂg¢X%%¥aW%h%%%SSét%ﬁ %%ﬂi%uﬁﬂ°?§9}§r9°°

42. The composition of matter according to claim

41 wherein said polyamine (B)(i) comprises ethylene-

- polyamine, polgethylene-polyamine or polypropylene-
polyamine.

43. The composition of matter according to claim
35 wherein said polyamine (B) (i) contains an average of at
least 2 primary amino groups per molecule.

44. The composition of matter according to claim
43 wherein X of (B) (ii) is oxygen.

45.  The composition of matter according to claim
44 wherein from about 3 to about 5 equivalents of said
polyamine (B) (1) based on said primary amine content
thereof, are reacted per mole of said alpha,
beta-unsaturated compound (B) (ii).

46. The composition of matter according to claim
45 wherein said amido amine contains an average of from 1
to 3 amido groups per molecule.

47. The composition of matter according to claim
43 wherein X of (B)(ii) is sulfur.

I
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46. The conposition of matter according to claim45 wherein said am do
am ne tontains an average of from1 to 3 am do groups per nolecule. 47.
The conposition of matter according to d gsm.43 wherein X of (B)(ii) is

sul fur. - 73 - 48. The conposition of matter according to claim47
wherein from about 3 to about 5 equivalents of said polyamne (B)(i),
based on said primary ‘amne content thereof are react ed per

I f i d I b { d B) (ii Th
ggn305|?|on g?lnattgr agcorgiﬁeu ég%géfﬁfa%c ou ﬂ é %éé%%?bgﬂ1ﬁﬁ ﬁﬁ?ﬁ@
cont ai ns an 4Verdereinf rfnen t%b@-lt hi danteo gbmrpss pequivakents. of0said
The conposi tp@ryﬁlﬁ@ttgﬁzafpor%weao &hai & fd V}Qﬂﬁé S«’%ﬁ&ﬂg' yéa?'ne%x]t

(B)(i) contains at_I|eas rimary am ne groups

conposi ti on OteFe®ter  RERr d| n55%%t%¢a| mB%rwhelP%l% X %f (B33id) ialpkggen.

52. The qeepDensDtuedtedt¢Shpoes@r gBngiip. cl ai m 51 wherein from about 3
to about 5 equivalents of said polyamne (B (i), based on said primry
am ne content thereof, are react ed per nol e of sai d al pha,

bet a- unsat ur at ed conpﬁwnd ( B¥fe i gompSsitio hef coatpost tactordingt terclaim

according tggl 1’{"@5 Q‘Eg& geg0f _from
1 to 3 amdo grg‘tﬂgslsgl eculﬁf“:5 d&n%n%%ﬁr%%%ﬁ%l onagwéﬁ%?ﬁf Erom
accordi ng tot Qi QﬂﬁQ#R#49r9§9%PS(E§¥|m91¢%ub%4fur 55. The
conposition of matter according to claim54 wherein fromabout 3 to about 5

equi val ents of said | yam ne (B ased on said prinmary an ne content
€q _ Hgoy é gém3051tfzn of matteé)accoghlng to claim

41 wherein said polyamine (B)(i) contains at least 2
primary amine groups per molecule.

51. The composition of matter according to claim
50 wherein X of (B)(ii) is oxygen.

52. The composition of matter according to claim
51 wherein from about 3 to about 5 equivalents of said
polyamine (B)(i), based on said primary amine content
thereof, are reacted per mole of said alpha,
beta-unsaturated compound (B) (ii).

53. The .composition of matter according to claim
52 wherein said amido-amine contains an average of from 1
to 3 amido groups per molecule.

54. The composition of matter according to claim
50 wherein X of (B)(ii) is sulfur.

55. The composition of matter according to claim
54 < wherein from about 3  to about 5 equivalents of said
polyamine (B) (i), based on said primary amine content
thereof, are = reacted per mole of said alpha,
beta-unsaturated_compound (B) (ii).
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t her eof are react ed per nol e of said al pha,

bet a- uhsaturat ed conpound (B)(ii). - 74 - 56. The conposition of
.matter according to claim55 wherein sard7#¢hi~oanm do- am ne contai ns an
average of from1l to 3 thioam do groups per nolecule. 57.. The conposition
of matter according to claim2 wherein said polyan ne (B) (i) contains at

| east 2 primary am ne groups per nolecul e.. 58: The conposition of matter

according to cl ai m 55ehereirhel ﬁmg‘c@iﬁidn'&fw &eordind'So cl
corrposrtronscg r{g}%ler acco.r‘%lt to I m58 wherein fromabout®3 to a out 5
equi val ents Bt s q’?’@ IH °Tﬂ%’&? PRLR NS A AKPLATH L& TNt

t her eof Iarko 3 thxnamﬁﬂo groups mEr moldculeai d al pha, .

bet a- unsat urat ed conpound (B)(ii). 60. The conposition of matter

according to claimb59 wherein said am do am ne contains an average of from
1 to 3 anido groups pet- nifhe gampasition pfe raferiadeordingmdta axlaim 2

accordi ng t vy iR 5 cadeer Etbdlférﬁfné B)((B)' 0i) contdits £2-1 ast-”% prima:

conposi tion Qof, matter accor to claim®6l wherein from about

equi val ent s NS TFHR eﬁﬁ?ﬁ?éﬂ%ﬁq e°based on said primary amne content
t her eof are reacted per nDIe said al pha,

bet a- unsaturated co nd ( osition of, matter
according to claimé6 erer n sar dnﬁ ’btatrﬂ’h efar}ttah FortH Jzﬂg ét%r‘algaellbf
from1 to 3Xhiwhenein g eubs(Blefiiiolist dxygedm. An ol eagi nous conposition
exhi biting inproved visconetric and di spersancy properties, and

i mproved viscosity stabrlrty conpri sin
59 The composgilon of matter according to claim

58 wherein from about 3 to about 5 equivalents of said
polyamine (B)(i), based on said primary amine content
thereof,  are reacted per mole of said alpha,
beta-unsaturated compound (B)(ii).

5

60. - The composition of matter according to claim
59 wherein said amido amine contains an average of from 1
to 3 amido groups per molecule.

61.° The composition of matter according to claim
57 wherein X of (B)(ll) is sulfur.

62. The composition of matter according to claim
61 wherein from about 3 to about 5 equivalents of said
polyamine (B)(i), based on said primary amine content
thereof, are reacted per mole of said alpha,
beta-unsaturated compound (B) (ii). '

63. The compositibn of matter according to claim
62 wherein said thiocamido-amine contains an average of from
1 to 3 thioamido groups per molecule.

64. An oleaginous composition exhibiting improved
viscometric and dispersancy ©properties, and improved
viscosity stability comprising:
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-75- (I') oleaginous material; and (I1) mnultifunctional vi scosity

i nprovér - *di spersant additive conprising adduct of (A) high nol ecul ar

wei ght et hyl ene copol yner substituted caglgoxylic acid material conprising
reaction product of (i) ethylene copolyner having a nunber average

nmol ecul ar wei ght of at | east about 15, 000, and (i)

nonounsat ur at ed carboxylic acid material; (B) am do-am ne or

1y o pha, beta- unsattia: e SRBITH asieats Endy ne formila [ ERR

wherein X is ‘oxygen or EUFXumultdfundttonal or [wisdosity andimgfdvemdnd

Substi Ut ed hydr ocar byl : SR S £ A et S5 Haavet o mount

of [err] to about [err] hydrocarbyl substituted dicarboxylic

anhydri de. - 76 - (A) high molecular weight ethylene
copolymér substituted carboxylic acid
material comprising reaction product
of (i) ethylene copolymer having a
number average molecular weight of at
least about 15,000, and (ii)
monounsaturated carboxylic acid
material;

(B) amido-amine or thioamido-amine
comprising reaction product of (i)
polyamine, and (ii) alpha,
beta-unsaturated compound represented
by the formula

R! R3 X

Rl-c=c-c-v

wherein X is oxygen or sulfur, Y is
-orR%, -sr%, or

R4

/ 1 2 3 4 5
-N , and R, R°, R?, R®" and R are

RO

independently selected from hydrogen,
hydrocarbyl, . and substituted

. hydrocarbyl; and
(D) viscosity stabilizing effective
amount of Ci2 to about Cis
hydrocarbyl substituted dicarboxylic
anhydride,
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65. The conposition accordi ng to claim 64 containing a najor
amount ‘of «(1): and a m nor amount of (I1). 66. The conposition according to
claim65 wherein (1) is a lubricating okl 766%. The conposition according to
claim66 which is a fully fornmulated |ubricating oi'l conposition. 68. The
conposition according to claim66 which contains fromabout 5 to about 49
w. % of (I1). 69. The conposition according to claim®67 con- taining

a viscosity inprovingsnd e PersifoSid £l | Ve ABMY daf (tIOA <.[7 he§4
conposi tion acqﬁ%dlqg to claim69 con- talnlng fron1a out 20
wei ght per céift M9 . &1 mager c ARG | Af acor didnf td ntml?nw% of
tai ning froMIﬂXuﬂ 0.1 to about 15 melght percent of (11). 72. The

conposi tion accordi ng to claim 71 containing fromabout 0.2 to about
5 weight %of (lI1). 73. The conposition according to claim64 wherein
(11)(D conpri ses 66. Clthe teompagiidiion ack®rdingrtx alaim BHUHérs it

succi ni ¢ anhydr iide.a Ab e Pt on according to claim 73 wherein said
pol yamne (11)(B) (1) conprlses ﬁ kyl enepol yam ne or
pol yal kyl enepol yam ne wherei n each al kyl ene group contains 2 to 6 carbons

agd tsal5d alt kyl enepol yeri nerty  ReYmgd é@dm};? da%!SmTﬁﬁf %‘tciﬁism fdé)mr?lérg
abou ni t r,ogen er ec - e conposition according
to clai m64 ]\% eﬁ%@a@ﬂ%ﬁ&%%l%%mw0%wnm eri al

(rr)Y(A) (i) is selected from the group consisting of [err] to

[err] nonounsaturategg, d"ﬁgbc&)ﬁlﬂosz.ﬂon acctoerrdinlg" e dain %6 Lt {dn
contains from about 5 to about 49 wt. % of (II).

69. The composition according to claim 67 con-
taining a viscosity improving and dispersant effective
amount of (II).

70. The composition according to claim 69 con-
taining from about 0.01 to about 20 weight percent of (II).

71. The composition according to claim 70 con-
taining from about 0.1 to about 15 weight percent of (II).

72. The composition according to claim 71
containing from about 0.2 to about 5 weight % of (II).

73. The composition according to claim 64 wherein
(II) (D) comprises Ci2 to about Cig hydrocarbyl
substituted succinic anhydride.

74. The composition according to claim 73 wherein
said polyamine (II)(B)(i) comprises alkylenepolyamine or
polyalkylenepolyaminé wherein each alkylene group contains
2 to 6 carbons and said alkylenepolyamine or polyalkylene-
polyamine c¢ontains from 2 to about § nitrogen atoms per
molecule.

/
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nmonounsat ur at ed nonocarboxylic agid material, and mixtures thereof. 76. The
conpositi.on according to claim 75 wherein said adduct (l11) is conprised of
(A, (B, (D and (O [err] hydrocar byl77 =substituted dicarboxylic acid
or anhydri de, or [err] hydr ocar byl substituted nnnocarboxylic
acid. 77. The conposition according to,claim76 wherein said (@)

C50- C400 hydr ocar Bl Th§ub§PPPGFé&18P03F58%9FPS fei gladimafdy FH§1n78

The conposi Eked aﬁ@ﬁbdh&ﬁth@aebalnb&%bwhgu&cn aaitid mbeérhalhxquqaohih)

b d. d |
O oear byl 180po BPLBEERAS L E2PM o the: o I5PURLnGaREdetihy ) bRL SamnEei  Cop )

accordi ng t monbansataratedei ndiaatbexyld¢00akyidr omatkeyliadybsCht uted C :
succi ni ¢ aChQn&Bn@QQ*%E%@Q (G%nbéaEB%&§§Q§UtSEXh B Qa&'§gaagnauaqk%h Séc'd

or anhydri de conposition ing to C a|n1 ereln sa
nmonounsat ur §hegeofar boxylic acid material (I11)(A)(ii) conprises [err]
to [err] nonounsaturated dicarboxylic acid material. 81. The

conposi tion accordin ai m 80 wherein s
nonounsat ur at ed gérbo Plc°°m385&t&8PeFP&Prd€k9)Fk)FFP}m 7% ?@%@@E@d
fromthe grsamdcoaddnbtng(Gﬁ)nah3|ccambydsede otalqmg aqBqg, 400 anntqcas

th f. c. /8¢, 82. t d
iyl ene oSparaen (PHRERFETIVE,  PRERESEineR), bichrbotirtielcSelyl 2%

| east one [@&nhydrddeerr] abpgha- ol 85mC433. huéregﬁpbyltlonsubs¢n¢mmgdto
claim 82 mhﬁgﬁbEa%ngyhgerchao[err] al pha-ol efin is propylene.

77. The composition according to claim 76 wherein
said (C) is Cs50~C400 hydrocarbyl substituted
dicarboxylic acid or anhydride.

78. The composition according to claim 77 wherein
said Cgy-Cuoq hydrocarbyl substituted dicarboxylic acid
or anhydride (II) (C) is C50~Cs00 hydrocarbyl

 substituted succinic acid or anhydride.

79. The composition according to claim 78 wherein
said 'Cso'c4oo hydrocarbyl substituted succinic acid or
anhydride (C) is polyisobutenyl substituted succinic acid
or anhydride. '

80. The composition according to claim 75 wherein
said monounsaturated carboxylic acid material (II) (A) (ii)
comprises cy, to C;, monounsaturated dicarboxylic acid
material. '

81l. The composition according to claim 80 wherein
said ¢, to C;, monounsaturated dicarboxylic acid
material (II)(A)(ii) is selected from the group consisting
of maleic anhydride, maleic acid, and mixtures thereof.
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84. The conposition according te claim80 wherein said ethylene

copol yirer * ("1 1)) (A) (i) conprises a copolynei of ethylene and at | east one C3
to C28 al pha-ol efin. 85. The conpositTon®according to claim84 wherein
said [err] to [err] alpha-olefinis propylene 86. The conposition

di t | 84 wWh |
?(é;:or(::))ngang ((:Cal Enerr : ery(!]l%oc?g‘?'g’q %D cl(c,lto&%dlaxg &% :I%é;ﬂs/ﬁ% w?x&red.r) or

anhydride, Sal hylener| Copoﬁyﬁﬁﬁbad@ﬂ)(A)(sdbSKmEEUQQSﬂmmpn&Mmaqﬂqﬂ:
acid. 87. Teeh @?ﬁslatridmata%%rs@ dhel @ Clt%l @ a&l I (O i's
[err] hydroggrbyl' substituted d| Gar box |cw§ﬁfdcgf&3ﬁﬂydrlde 88. The

conposition according to claim87 wherein sald C50- 400 hydr ocar byl
substituted di carboxgsi.c aghe eompositibydaicdording lk( Slaim 82 wher@it

hydrocar byl ggyRstd.t wed su C. or, anhydri.de. 89. The conposition
accordi ng toag aFI 3@ &Fér%ﬁ saF§%538 éEoBr%§898@§rby| substituted
succinic acid or anhydride (11)(C) is polyisobutylene substituted succinic

acid or anhydride. gg4.79- T8@ comBE%IEﬁgﬁ)?h%b&ﬁlﬂgc%rdbﬂgzhla@eghﬁ‘%ﬁn

wherein said Ethylene copol yne I ses COopo
et hyl ene an§23f | BXb¥1lshe copredymexy A dHef cempyises aheopokyvert iodn

accordi ng t ethydemed9@ndharceileassi dnke ]tbOC%Qr&hpﬁhpBéeQHﬁf'n 'S
propyl ene. 92. = The conposition acco ing t6%larm75 wherein said

nonounsat ur at ed di.carboxylic acid material (I1)(A)(ii) conprises [err]
to [err] nonounsat &6at ed Thencomposidtionyhiccozditigmtbecilalim 83 wheledn

conposi ti onggggoeyl By E%gckibﬂhgglggﬁﬁekg propylene.

86. The composition according to claim 84 wherein
said adduct (II) is comprised of (a), (B), (D) and (C)
C50=-C400 hydrocarbyl substituted dicarboxylic acid or
anhydride, or C50~C400 hydrocarbyl substituted
monocarboxylic acid.

87. The composition according to claim 86 wherein
said (C) is C50-C400 hydrocarbyl substituted
dicarboxylic acid or anhydride.

88. The composition according to claim 87 wherein
said Cgg-C,q0 hydrocarbyl substituted dicarboxylic acid
or anhydride (II) (C) is C50-C400 hydrocarbyl
substituted succinic acid or anhydride.

89. The composition according to claim 88 wherein
said C50-C400 hydrocarbyl substituted succinic acid or
anhydride (II)(C) is polyisobutylene substituted succinic
acid or anhydride.

* [ L ] S *



sai d [err] to [err] . nmonounsaturated nonocarboxylic acid material
(I'1)(Ay(ik) 4s selected fromthe group consisting of * acrylic aci d,
acrylic ester, nethacrylic acid, nBth&cTylic acid, and nixtures

t hereof . 94. The conposition according to claim93 wherein said ethylene
copolymer (11)(A) (i) conprises a copalyner of ethylene and ,at |east one
[err] to [err] al pha28ef i'rﬁ‘%§°mp I FEGEPNR &S i & shensisy
wher ei n sai dadd t eti aelehxopadiymer s (TIYMA)H1Y. HmprisBee copglasidy @F
according t i ei ' dduc I i npri of (A, (B),
(D) and (C)%[e!’r |eme9%;?§r]§(r:tgr%)ﬂ%% %sr%bg%ﬁ Etl,?g ed@)S (?Tl(?g’r oéﬁ%ﬁi ‘acid or
anhydri de, or [err] "~ hydrocar byl substituted nonocar boxylic
acid. 97. The conposigyi on a¢edchnpbdit idrtiaBctt-diiy $d Adlith 90 Xlﬂ;) in!S
[err] hydr qcar byl substitutn{éyclﬂl> CiLI clar boxylic¢c acid or ar'llhy ride. rein 80-
98. The com5ddit iGn t& CeadidiPhasiefiin 97 4@ d [err] hydrocar byl

substituted dicarboxylic acid or anhydri de (r)y(o S [err]

hydr ocar byl substitutgd sugginic_aci r..a rigde. 99. The c osi tian
according to claim9 esz/her R Scéolm%oéd:_ %%&'rdg@gr%&ﬂ c-srlt?dﬁ %tw rein
succi ni ¢ acis@igkr asnpmnsatunatedOd licanbeixyildch acdid, mahelsitalt (TE) (R)cdiii c
acid or anhxﬂg&ﬂg.eépo. ONPQASI A | n |

wherein sai d est hyl.er$e3 %ol%r%ﬁﬁgzl ;ctre?on%rqliog.s ?3%‘0 yxr}é'fic of
ethylene &fdd Baterdadi- one [err] to [err] alpha-olefin. 101. The

conposition according to claim 100 wherein said C3 to C28 al pha-ol efin
I s propyl ene.

93, The composition according to claim 92 wherein
said Cy to Ci0 monounsaturated monocarboxylic aciad
material (II)(A)(ii) is selected from the group consisting
of acrylic acid, acrylic ester, methacrylic acid,
methacrylic acid, and mixtures thereof.

94. The composition according to claim 93 wherein
said ethylene copolymer (II)(A)(i) comprises a copolymer of
ethylene and at least one C; to C,g alpha-olefin.

95. The composition according to claim 94 wherein
said C3 to C,g alpha-olefin is propylene.

96. The composition according to claim 94 wherein
said adduct (II) is comprised of (A), (B), (D) and (C)
C50-C100 hydrocarbyl substituted dicarboxylic acid or
anhydride, or  C50-Ca00 hydrocarbyl substituted
monocarboxylic acid.

97. The composition according to claim 96 wherein
said (C) is  C59-Cup0 hydrocarbyl substituted
dicarboxylic acid or anhydride.

T



102. The conposition according to claim64 wherein said ethylene

copol yder (11)(A) (i) conprises a copol ynerggf_ et hyl ene and at | east one
[err] to [err] al pha-olefin. 103. The conposition according to claim
102 wherein said C3 to C28 al pha-olefin is propylene. 104. The comnposition

accor di 39 to cl aIB ;n Ifilélis/(c:lgrmrxa sgbgt os:.ﬁ.'l.@ﬁaaccordbﬁéatanggt&gga??dwhteﬁgin
conpoun

grgﬁp con3|5%%%é é ﬂﬁgﬁy*ygﬁe?9rg¥g sEBﬁ?EEngﬁ?yla%ﬁarbﬁ¥ﬁb§F acida
acryl ate, out yl aahygride (ELhyC) nethacrylagg-c Bhyl npapeeaybgte,
propyl et hagaybfl furagdsbubyhiaeLO24" Lasﬁh%§9?ae. composi ti on

according to alm erern sald am ne (||)(B)(I) conpri ses
al kyl ene- polyan1ne or ponaIkerneponan1ne mhereln each al kyl ene - 81

- group contains 2 t09§ CaTH@”Scaﬂﬁo§§tﬂoﬁ|K&bSPSPﬂ Y881 8faPh 98 wherein
polyalkylenggglxa ontalns f rom about 5 nitrogen atomnms per

nol ecul e ¢oapo§¥?F8ﬁarE¥%orﬂ?ﬁﬁtlFBteéla?ﬁ?ciﬁscmhéﬁéﬁn or

said high mnhpdnide ﬂEIghC) eisy| potyisopatenpl Ssubstitheddcan8exmisc

acid materi [ ast one of ethyl ene-propyl ene copol yner
substltutedaéffﬁngﬁc%ﬁﬁ YT an%ydride and et hyl ene- propyl ene copol yner

substituted with succinic acid, wherein said ethyl ene-propyl ene copol yner

has a nunmber average ﬂybeCU|arTﬂ@'99%%8éﬁf£1$ﬁasécéQP&in%5 990 ciQIm 93The'

conposition according to clal
(11)(B) (i) ¥aeheiRes Saify| eRtby}hengani aepolymes| yémy(éhé:pbl yaqmnmses or

pol ypr opy| encopbymesi neof108ethYlé_H€ CRAROSat | Ofead€ COsRE NIC t01:oC'€=}
105 wherein aléﬁéd hkgg nol ec wei ght ethyl ene copoly

101. The composition according to claim 100
wherein said ¢4 to C,g alpha-olefin is propylene.

102. The composition according to claim 64 wherein
said ethylene copolymer (II) (A) (1) comprises a copolymer of
ethylene and at least one C; to C,g alpha-olefin.

1103.  The composition according to claim 102
wherein said €5 to C,g alpha-olefin is propylene.

164. The composition according to claim 64 wherein
said alpha-, beta-unsaturated compound (II) (B) (ii)
comprises at least one membgr selected from the group
consisting of methyl acrylate, ethyl acrylate, propyl
acrylate, butyl acrylate, methyl methacrylate, ethyl
methacrylate, propyl methacrylate, and butyl methacrylate.

los. The composition according to c¢laim 104
wherein said polyamine (I1) (B) (i) comprises alkylene-
polyamine or polyalkylenepolyamine wherein each alkylene

W



substituted carboxylic acid material conprises ethylene- propyl ene

copol yrter * substituted wth propionic acid, wherein said

et hyl ene- propyl ene copol yner has a nunber gaver age nol ecul ar wei ght of at

| east about 15, 000. 1009. The conposition according to claim 108
wherein said adduct (Il) is conprised of (A), (B), (D) and (O [err]
hydr ocarby| grsupst idartednslix aidex Wdrboracighdrsaid alkydidripolyaiine [d¥F I']

hyd by | _ o d 2y ne
no o5 O YRR VP e o, 4T

hydr ocar byl Mfragen a&ens aamaolisaulseri d or anhydri de. - 82 - 111.
The conposition according to claim 110 wherein sai d [err]
hydr ocar byl substituted dicarboxylic k. acid or . anhydride (11)(C0

is [err] hydrocarby®ubsti tfh&d s{itdon dcsordimgr itke. cledm  10fe
SUDSt 1t Ut od austicionl o mciod ot e s (O Pl iy b1
substit ut ed sgu%%c%ﬁrﬁﬂg%ggi (f%or‘ri{oé%ﬁ{%r ia(fg'% %?ge&lalTﬁ TRIHRRSs Y deast @i ng
to claim P88 wihydiene-propyliehe cqpullymeme substitiute@Bxith succinic
conpri ses pankgidpilaane qﬁﬁﬂg I ) T

conposi ti ong acc;or,ciiﬂ]n I%(thyo cl alﬁe%gb\%}% ?@%ﬁo%&nﬁé‘ﬁﬁ% ?'ﬁ)t(q )

cont ai ns an SRFSIIYE ofecdd /| edderein | gadd aethylenenpropyilens espod ymers.
The conposhiaisona agtmbérg avieragd amblebld ather@iignt ot Gt 1At andut

oxygen. 116 o'Bhe conposition according to claim 115 wherein from
about 3 to &gdgt 5 equival ents of said poly- amine (I11)(B)(i), based on
said primary amne content :

107. The composition according to claim 106
wherein said’ polyamine (II)(B)(i) comprises ethylene-
polyamine, polyethylenepolyamine, or - polypropylene-
polyamine. |

108. The composition according to claim 105
wherein said high molecular weight ethylene copolymer
substituted carboxylic acid material comprises ethylene-
propylene copolymer substituted with propionic acid,
wherein said ethylene-propylene copolymer has a number
average molecular weight of at least about 15,000.

109. The composition according to claim 108
wherein said adduct (II) is comprised of (A), (B), (D) and
(C) Cs50-C400 Mhydrocarbyl substituted dicarboxylic acid
or anhydride, or C50~-C400 hydrocarbyl substituted
monocarboxylic acid.

110. The composition according to claim 109
wherein said (II)(C) is 050-0400 hydrocarbyl
substituted dicarboxylic acid or anhydride. '
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thereof are react ed per nol e of said al pha,

bet a- unsatuwated conpound (II)(B)(||) 117. The conposition according
to claim 116 wherein said anido am ne tTd& ains an average of from1 to 3
am-do groups per nolecule. 118. = The conposition according to claim
114 wherein X of (I11) %(II) is sulfur. 119. The conposition according
to claim 118 wherei hlfrom aBB8t gopBogbbiens agePvdiegt stof chaim 1183-

pol yam ne (whet8ihi), bagad oncgghd g@lnHYYh§&t86a999ient LHSE&QEutedare

reacted per sai'd at ur conmpoun

(1) (B)(ii). diggl’gm‘gsrﬁ‘é c8ﬁb si t?‘o”n ﬁ%? g&]e'gl(ﬁ?mlil9CMeFeon
said thioan1hﬁdancnebybnsabatlautadesagelnicfaohdloroaﬁhyarmaéldo gr oups
per nol ecule. 121. The conposition according to claim 108 wherein
said pol yam ne (II)SBA(l) contains at  least 2 primary am ne groups
per mol ecule. 122 co%esuF?@Hosa‘ééendmgcommm atm ¢laimheddln X

of (I1)(B)(iwhereinxygsaial2g e h¢arse n t
122 wherein frg ;bout * 4§B 9vg8e§¥§ygt gg?Qﬁiéhﬁﬂd BucEifiE

122 e el L e g AR (R ke Ol s PSLLATES e
per mol e sweéciniai acidabphanhparidensat urated conmpound (I1)(B)(ii). 124.
The conposition according to claim 123 wherein said am do-am ne

contains an average of from1l to 3 am do groups per nolecule. 125. The
conposition accordinyl3io’ cFhem composkbienn acodrding(BréiigFlasmsulodar.
126. TheWh§9g995|t|onsaggcordlﬁgly£ﬂinglaln1(§f)(3)(i) comprises

polyethylenepolyamine or polypropylenepolyamine.

114. The composition according to claim 106
wherein said polyamine (II)(B)(i) contains an average of at
least 2 primary amine groups per molecule.

. 115. -The composition according to claim 114
wherein X of (II)(B)(ii) is oxygen.

11s. " The composition according to claim 115
wherein from about 3 to about 5 equivalents of said poly-
amine (II)(B)(i), based on said primary amine content
thereof, are reacted per mole of said alpha,
beta-unsaturated compound (II) (B) (ii).

117. The composition according to claim 116
wherein said amido amine contains an average of from 1 to 3
amido groups per molecule.

118. The composition according to claim 114
wherein X of (II)(B)(ii) is sulfur. |

119. The composition according to claim 118
whereln from about 3 to about 5 equivalents of said
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mhereln from about 3 to about” 5 equivalents of said polyamine (I1)(B)(i),
based on said primary anine content t her eof , are’ react ed per nol e
of sai d al pha, beta-unsaturat ed conpduhd-(ll)(B)(ii). - 84 - 127.
The conposition according to claim 126 wherein said thioam do-am ne
contains an average of from1l to 3 thioam do groups per nolecule. 128. The
conposi ti onpedyendney H(IIOI(B)r6il3 whesedn oai éaidobydmamy @mineBrontent

contains at chgdslos? PrHY Y abledl OPeE grﬁlglgog(%ggl eal)a(Zgﬁx alhe beta-

conposition accor aim_ 12
130. Theunééﬁﬁ6§tﬁgoﬁ°ma9 i(AF) (B3 (idPai m 129 wherein from about 3 to

about 5 equival ents of said polyanlne (rr)y(B)y(i) based on said primry
react ed l.pha

am ne content thereo er mol.e . of sgi_d :
bet a- unsat ur at ed conégand (11 PFB)8° °sf§f°% ACRFRTAADT 05 i 3 all-cordi ng
to claim whernharesaldal&hamauadaﬁamaneonpamaansnaavawagagefoErimnm tlo 3
am do groupg.pegr ?% osition according to claim
64 wherein §°o? Fﬁ%%&? 1)y is PFuragifggﬁg The conposition according
to claim 132 wherein fron1about 3 to about 5 equivalents of said

pol Y?m;jne (1) B) (' hal.based‘heonc%ﬂl'p@sﬂrt'l%rYa@@o&ﬁlﬁ%nt et Tc'i%rﬁpf 108 are
reacte

r sai d unsat ur,at ed conpound
(T (B (i 1) Whesei® Said” potdBmingon (L3d@Iding SCBTadns: mALs 3] &HRE: o
said thioaprimary amitengriotpsaperyvamodgeudle.from 1l to 3 thioam do groups
per nol ecul e. 135. A process for producing conposition of
| 122. The composition according to claim 121

wherein X of (II)(B)(ii) is oxygen.

123. The composition according to claim 122
wherein from about 3 to about 5 equivalents of said
polyamine (II)(B)(i), based on said primary amine content
thereof, are reacted per mole of said alpha,
beta-unsaturated compound (II)(B)(ii). |

124. The composition according to claim 123
wherein said amido-amine contains an average of from 1 to 3
amido groups per molecule.

125. The composition according to claim 121
wherein X of (II)(B)(ii) is sulfur.

126. The composition according to claim 64
wherein from about 3 to about 5 equivalents of said
polyamine (II)(B)(i), based on said primary amine content
thereof, are reacted per mole of said alpha,
beta-unsaturated compound (II) (B) (ii).
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matter useful as multifunctioral viscosity inprover oil additive
conprising:** - 85 - (A providing carboxylic acid material grafted
“hi gh nmol ecul ar wei ght et hyl ene eop@l ymer conprising reaction
product of (i) ethylene copolyner having a nunber average nol ecul ar wei ght
of at l|east 15,000, and (ii) nonounsaturated carboxylic acid material; (B)
providing amdo am¥&7.or THe oaonpositiion c@aEgumiing cag aicfnia[m a2e

| east one (Hdr&@Y £ Eotelyi sl QQH at

| east one pql yam.ne, ijl(l |r§i at | east orﬁée%r{?ﬁ{éb%a unsa era?f Q° und
repr esent ed 4§ 3 fhiQamido, qiouns ReL @ %qlsﬁ-sulfur or oxygen, Y |s [err]
, or R4 [err] .. and [err] and [err] are |ndependently sel ected

from hydrogen, hydr arb%* and su stituted hydrocarbyl radicals; (O
contacting said c he con t jage ﬁ%&%.ﬂ@%ﬂe’cmlwrm ght

et hyl ene co;aaiiyhemoﬂdxdmm o Z1i () (1)aro'<ma:am-rs dthileast@ primfry idhine

anount s &0 latd sésnﬁf|C|ent to effect reaction of at |east a
portion of t ri ry am no groups of said amdo amne with at |east a
portion of sald carboxylic acid material groups: in said carboxyllc

acid material grafted, hi glrHe! EHpYsiti¥H 9 corﬁﬂ% e_r{._Q1 ARl Bl g
form nitrogen cant rng@ aC|d naterlal grafted hig ecul ar "wer ght

et hyl ene 008' §J( OFf JAi @i Viss ygaep st abi | i zi ng ef fective amount
of [err] to about [err] hydrocarbyl substituted dicarboxylic

anhydride; and 130. The composition according to claim 129

wherein from about 3 to about 5 equivalents of said
polyamine (II)(B)(i) based on said primary amine content
thereof, are reacted per mole of said alpha,
beta-unsaturated compound (II) (B)(ii). '

131. The composition according to claim 130
wherein said amido amine contains an average of from 1 to 3
amido groups per molecule.

132. The composition accordlng to claim 64
wherein X of (II) (B) (ii) is sulfur.

133. The composition according to claim 132
wherein from about 3 to about 5 equivalents of said
polyamine (II)(B)(i), based on said primary amine content
thereof are reacted per mole of said alpha,
beta-unsaturated compound (II) (B) (ii).

134, The composition according to claim 133
wherein said thiocamido-amine contains an average of from 1
to 3 thioamido groups per molecule.

135. A process for producing composition of
matter useful as multlfunctlonal viscosity improver oil
additive comprising:
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-86- (E) contacting said Vi scosity stabilizing effective anount
of [err] s .to about [errj hydr ocar byl substituted di car boxylic

< anhydride wth said nitrogen containinggacid material grafted high

nol ecul ar wei ght et hyl ene copol ymer under conditions sufficient to effect
reaction of a substantial portion of any remnaining unreacted
primary amno groups (af) sai proviaiggn eambaixplie aacdd ma&teelihal gra@flt&fit ed

hi gh | t hyl | - th

Dbout c1a HiBh oc BeRguldrLy | FESSRRN KPRk IerE. ' AerpRivRer, ocPupRising
conposi t i onrectdoner prodact ofhdl)pe&h&ﬂsn&ccopdﬂugerohawangra35umbeme|n
said [errhy eEngabﬂFﬁechiﬁE] w@&@h??ab?yl t5U§§E§EUt§§ 000527 anlOYlihC

anhydri de I'S ocar byl “Sdbsti't uted succinic
anhydri de. E9F°unsatﬁ€atﬁﬂoGé§§°§8ééFdFﬁ@dt$38P51#4135 wherein in (A a

m xture of (a) carboxw)i c aprdvidity ahmqaaftaduheghoaﬂol eadbamigel ahrlne

et hyl ene co 0I£ and %“5 err [err] hydr ocar b substi,t ute
dlcarboxyllg 88P8 & oteast, Ppe Pé dP3EY; p@Rino u9§PPPUted
nono- carbonympmlaanq rxepc&unnedpraﬂncmhememn)|at(¢pas&|ﬁnﬁrpbawamahega)
and (b) is aaatagkﬁg Wh kh 3k %ta”b%% a%h bakaaghd gtﬁgh%%dF%o ‘4§ﬂa

sai d reaction an rm sal nitrogen ont'ar ning aci mat er i

hi gh nDIecuP&Prﬁéﬁgﬁ?debﬂyﬁéﬁef@@y@ﬂ?ner 138. The process accordlng to

claim 137 wherein (b) S [err] hydr ocar byl - substituted dicarboxylic
acid or anhydri de, ng wher ein sai d [err] hydrocar byl
substituted dicarboxylic §b|dnor §hhydr|de Is [err] hydr ocar byl

substituted succinic gcid| oif anhydride.
Rl-c=c-c-v

wherein X is sulfur or oxygen, Y is -0R4, -SR4, or
4 .
R

-N ’ and Rl, Rz, R3, R* and R® are

RS2

independently selected' from hydrogen, hydrocarbyl, and
substituted hydrocarbyl radicals; '

- {C) contacting said carboxylic acid material
grafted high molecular weight ethylene copolymer with said
amido amine or thiocamido amine in amounts and under
conditions sufficient to effect reaction of at least a
portion of the primary amino groups of said amido amine
with at least a portion of said carboxylic acid material
groups in said carboxylic acid material grafted high
molecular weight ethylene copolymer to form nitrogen
containing acid material grafted high molecular weight
ethylene copolymer; '

(D) providing a viscosity stabilizing effective
amount of Ci2 to about C,g hydrocarbyl substituted
dicarboxylic anhydride; and

R



-87- 139. The process, according to cIa|n1138 Wherein said [err]
hydrocarbyh substituted succinic acid or anhydri de is polyisobutyl ene

- succinic acid or anhydride. 140. The= BPotess according to claim135
wherein said carboxylic acid material grafted high nol ecul ar weight
ethylene copolyner s [err] dicar boxyl | c aci d mat er.i al graft.ed zt%gh

mol ecul ar wei ght et hy{®ane" cSEARING 41 Saldr, VISGRSIY ac

claim 140 wesffeotism d agouny off cardyoxyl it aﬂ:uhtma (Salhyq;fcafatmyl

i oh 1ol ecuiinatl gliied M S5 b%ggai e axﬁwﬁﬁw YL de Yabiad of

nol ecul ar wei'g ene €Opo rocess accor
cIa|n1141\Mﬂ9n§aiangj aqmﬂxnmntarxaﬂnngnaﬁ;eéywhthj mﬂkﬁculﬁieuﬂﬁxght

wei ght et hy'e@e?ﬁ; lend ORY er S urdéC r&&m«’ﬂwl (Bhfﬁrc?iférﬁéj tY Wrrect
nmol ecul ar t et hyl ene-propyl ene coEonner 43. rocess,

accor di ng t&'eacéﬁlrﬂ“lSY %eré n Wil | |R°r&'d1‘H‘ mﬂfer @51 gresmadfning h
mol ecul iar V\mrgdﬁace:tdwh | gl I malfypolaﬁm'ro tgmu;{serdﬂ saildtlantimgdelm ccﬁmainmg
mat eri a i cu Q

process acc 33 tm%hl:q@ g’ﬁﬁ% rgé% %QT Qﬂagcmégi}%yﬁt&yﬁe&qd

mat eri al gmnoadmel‘n gh mmculsald/\m g!ltz et H;d enaksapol gy  ihydnoaaErbhl
anhydri de gr, Ekﬁg fg%# o aTe1mY
process accosrﬁl n tﬁigﬁq aiml ﬁ ere| n sdi 1&'%‘3:0&(:' nic rgaarlhd #ﬁﬁ?ecsm ted

hi gh ol ecffamatt@Xyht ethyl ene  copolymer is succinic anhydrlde
grafted high-nolecular weight ethylene-propylene copol yner. - 88-

136. ‘The process according to claim 135 wherein
said Cyo to about C,5 hydrocarbyl substituted dicar-
boxylic anhydride is €y to about C,g hydrocarbyl
substituted succinic anhydride.

137. The process according to claim 135 wherein
in. (A) a mixture of (a) carboxylic acid material grafted
~high molecular weight ethylene copolymer and (b) Cgo-
C400 hydrocarbyl substituted dicarboxylic acid or
anhydride or Cgg=Chqgq hydrocarbyl substituted mono-
carboxylic acid is provided, and wherein in (C) said
mixture of (a) and (b) is contacted with said amido amine
or thioamido amine to effect said reaction and to form said -
nitrogen containing' acid material grafted high molecular
weight ethylene copolymer.

138. The process according to claim 137 wherein
(b) is Cs0~C400 hydrocarbyl substituted dicarboxylic
acid or anhydride, and wherein said Cgg~C4qq
hydrocarbyl substituted dicarboxylic acid or anhydride is
C50-C400 hydrocarbyl substituted succinic acid or
anhydride.
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146. The process according to cIa|n1136 wherein said carboxylic acid

nmaterial geafted high nol'ecul ar wei ght ethyl ene copol ynmer S [err]
- nmonocar boxyl i c acid material grafted higg 4ol ecul ar wei ght et hylene
copol ynmer. 147. The process according to claim 146 wherein said [err]

- nmonocarboxylic acid material grafted high nolecular wei ght et hyl ene
copolymer is [err]13gono- mnebOprbcesacadcundengatogca&iﬁd138ghhéﬁéeﬁu|ar

ht eth d
o atm 157 YRELS; FCBRGab0a; BUSrPRRERE  “aupstIBieel PERRIRTEC 868 | &
wei ght ethyaahﬁdrldsopslpn%YISObu§YlePerFPCCInénoaaldonl|anhydrndenater|al

grafted hi gh nol ecul ar wei ght . et hyl ene copol yner. 149. The process

according to claim 148 wherein said err nonocarboxxllc acid materi al
“grafted high nol ecult4P- me?ﬂﬁt PrecaspeAEcordipg| Freflain 188, whergino-
carboxyl i ¢ sailci darboriticahcidgnateedal gthrtaaehmgnpmbmaeuQQEOhéEBht

compri ses pEFPRRERES COHBATRPRg #Ponta FaocoltaPRBRARItH: ARAG PAREZIE) 12

ni trogen atgunafped higbcmbiecular weightsSethylefkecopodymes.according to

cl ai m 150 wherein said pol yam ne conprises al kyl enepol yam ne or

pol yal kyl ene- pol yanmi ne wherein each al kyl ene group contains 2 to 6 car-
bons and sai d al kyl ehépel yaniThe oPr9§P§§IR?Féﬁgpbgy§ﬁ1ﬁéaévnﬂépnyhﬁrgﬁﬂz to

about: 5 ni tgagan abgrr&l@er aBtasHby1ie?. aclahemaeéesﬂs a&aetéanghtl%
claim 135 mheieln S Cld mat er | al nol ecy

xylic
wei ght et hy@ ﬁcu&BSolyﬁéggg oﬁﬁPVESQe sGePPhYRe aﬁﬁyﬁPFﬂéglﬁrQPPXHrlde
et hyl ene- propafted haghl potecalaz wedhht ethydgrenscbpoliyaervei ght of at

| east about 15,000, said pol yam ne conpri ses
142. The process according to claim 141 wherein
said succinic anhydride grafted high molecular weight
ethylene copolymer 1is 'succinic anhydride grafted high
molecular weight ethylene-propylene copolymer.

143. The process according to claim 137 wherein
" said carboxylic acid material grafted high molecular weight
ethylene copolymer is C,-C;, dicarboxylic acid material
grafted high molecular weight ethylene copolymer.

144. The process accdrding to claim 143 wherein
said C4-Cip dicarboxylic acid material grafted high
molecular weight ethylene copolymer is succinic anhydride
grafted high molecular weight ethylene copolymer.

145. THe process according to claim 144 wherein
said succinic anhydride grafted high molecular weight
ethylene copolymer is succinic anhydride grafted high
molecular weight ethylene-propylene copolymer.
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al kyl enepol yam ne or ponaIkerneponan1ne wherein each al kyl ene
group tontains 2 to 6 carbons and sai d al kyl ene- pol yani ne or
‘pol yal kyl enepol yami ne contains 2 to 5 nt88gen atons per nolecule, and X is

oxygen. 153. The . process according to claim 137 wherein said polyam ne
conprises anmines containin from2 to 60 carbon atons and from1 to 12
nitrogen atoms per mot&&ul e. . procggs m%&ﬂ)rﬂﬁgﬂ t13 & [wheneias

vvhlerel n sai daia yamntﬁ:mﬁwl 1 lldiﬁﬁ‘d &léﬁdﬁﬁﬂf ﬁéﬁ’&ZéHtB mQAdﬁiéMaﬁ‘ﬂ%ngm
pol yam ne sach a ene group, con 0 ons and sai

al kyl enepo\ll\,r%qr%(yr%% ot polSf ;f%/qg;)ﬂﬁ‘épol Qal ndNRGATPXY Lisout arid
nitrogen at ddEeialngrafitiesd high moléﬁuiaqnwaxghtzanhylhnﬁ;dapdmyméni37
wherein said carboxylic acid material grafted high nol ecul ar wei ght

ethyl ene copol ymer (a) conprises succinic anhydride grafted
et hyl ene- propyl ene cg‘;ﬁ%?i-yrrer Tve o PTAARSS ARGargdne It&:mlﬂlw\@%Whﬁrm

| east about shid000.c D) dsm&idea&fﬂaﬁym;@e a%&fast 'ﬂatﬂeéi‘i ucy ﬁié%{'hmed e,
sai d polyan1n A s | enepgl yam ne ernepo yam n
wher ei n elzﬂql'@p Yont eng o 6’ ar%di s&arGlky mane-

pol yam ne oucapmq:ad]]a.y:l erayicd yamteriadnt grastad o Mkt rblRidulegen v iy per
mol ecul e, aRdn¥iieheXpidpY1ene copolynmer.

148. The process according to claim 137 wherein

said carboxylic acid material grafted high molecular weight
ethylene =  copolymer is c3-¢4y monocarboxylic acid

material grafted high molecular weight ethylene copolymer.

149. The process according to claim 148 wherein
said C3-C;, monocarboxylic acid material grafted high
molecular weight ethylene copolymer is C3-Cyo mono-

carboxylic acid material grafted ethylene-propylene
copolymer.
150. The process according to claim 135 wherein

said polyamine comprises polyamines containing from 2 to 60
carbon atoms and from 2 to 12 nitrogen atoms per molecule.
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151.'_ The process according to claim 150 wherein
said polyamiﬁe Cbmprises alkylenepplYémine or polyalkylene-
polyamine wherein each alkylene group contains 2 to 6 car-
bons and said alkylenepolyamine or polyalkylenepolyamine
contains from 2 to about 5 nitrogen atoms per molecule.

152. The process according to claim 135 wherein
‘said carboxylic acid material grafted high molecular weight
ethylene copolymer comprises succinic anhydride grafted
ethylene-propylene copolymer of a number average molecular
weight of at 1least about 15,000, said polyémine comprises
alkylenepolyamine or polyalkylenepolyamine wherein each
alkylene group' contains 2 to 6 carbons and said alkylene-
polyamine or polyalkylenepolyamine contains 2 to 5 nitrogen
atoms per molecule, and X is oxygen.

153. The process according to claim 137 wherein
said polyamine comprises amines containing from 2 to 60
carbon atoms and from 1 to 12 nitrogen atoms per molecule.

154. The process according to claim 153 wherein
said polyamine comprises alkylenepolyamine or polyalkylene-
polyamine wherein each alkylene group contains 2 to 6
carbons and said alkylenepolyamine or polyalkylenepolyamine
contains from 2 to about 5 nitrogen atoms per molecule.

155, The process according to claim 137 wherein
said carboxylic acid material grafted high molecular weight
ethylene copolymer (a) comprises succinic anhydride grafted
ethylene-propylene copolymer of a number average molecular
weight of at 1least about 15,000, (b) is polyisobutylene
substituted succinic anhydride, said polyamine comprises
alkylenepolyamine' ‘or polyalkylenepolyamine wherein each
alkylene group contains 2 to 6 carbons and said alkylene-
‘polyamine or polyalkylenepolyamine contains 2 to about 5
nitrogen atoms pér molecule, and X is oxygen.

A



