-1- FIELD OF THE INVENTION This invention relates to inproved oil soluble
di spersant additives useful ol eagi nous conpositions, including fuel and
| ubri cating oil conpositions, and to, concentrates containing said

addi tivgs. RELATED U.S. APPLI CATIONS This application is a
continuation-in-part of our co-pending applications Serial No. 916, 218,
filed on Cctober 7, 1986, and Serial No. 126,405, filed on Novenebr 30,
1987. This application is also related to the follow ng applications
filed by the inventors herein: Serial No. 916,108, Serial No. 916, 113,
Serial No. 916,114, Serial No. 916,217, Serial No. 916,287 and Seri al
916, 303, all of which were filed on Octolbel . 7, 1986. Al of the above
applications are expressly incorporated herein by reference in their

entirety. BACKGROUND OF THE 'NVﬁﬁﬂiépiégéiﬂﬁﬁiﬂﬁﬁﬂflgﬁ11085 relates to the
preparation of beta-amnnoprQpion es reaction an alkyl .amn 1.t h
an acrylate to form a% y&géﬁﬁ Bpi’%%‘eﬂ%eﬁndz c ABPTOYes o4 I%ﬂ%t e
conpound wi t Qimparsant Bdditivés nmsefndundlieagdimbus| compositions,

tility a f I V& e j¢fJ | e YA t LiRQ,
foam ny and_ JRCAUREES, Sl Ui, 1BERICA ng) 85 BURdeA e bna BhED
hydr oxyal kyl conegngrates yentadning sadd adddsivesthe resul ting adducts are

added to pol yepoxi des to provide conpositions which are suitable for use as

a barrier coating for polyethylene surfaces, and for dei;ional end uses,

such as in nolding. In additiont di scl osed to be

useful as catalysts in resin preparation and as corrosion inhibitors in

wag er systems for fer&%&ilg%ﬁiféation is a continuation-in-part of our
co-pending applications Serial No. 916,218, filed on
October 7, 1986, and Serial No. 126,405, filed on Novemebr
30, 1987. This application is also related to the
following applications filed by the inventors herein:
Serial No. 916,108, Serial No. 916,113, Serial No.
916,114, Serial No. 916,217, Serial No. 916,287 and Serial
916,303, all of which were filed on October 7, 1986. All of
the above applications are expressly incorporated herein by
reference in their entirety.

BACKGROUND OF THE INVENTION

U.S. Patent 2,921,685 relates to the preparat_iori
of beta-aminopropionamides by reaction of an alkyl amine
with an acrylate to form an alkyl aminopropionate and
reaction of the latter compound with an amine. The
fesulting compounds are disclosed to have utility as
surface active agents, specifically as emulsifying,
wetting, foaming and detergent agents.

U.S. Patent 3,337,609 relates to adducts of
hydroxyalkyl alkylene ‘polyamines and acrylates. The
resulting adducts are added to polyepoxides to provide
compositions which are suitable for use as a barrier
coating for polyethylene surfaces, and for additional end
uses, such as in molding. In addition, the adducts are '



U. S. Patent 3,417,140 relates to the preparation of am do-am ne

conposi tions, which are useful as epoxy resin curing agents, by reacting a
polsyal kyl ene pol yanmine and a fatty ami ne (conprising a nono- or diamne

- having as on€ of the substituents on a nitrogen atom a hydrocarbyl radical
having 8 to 24 carbon atons) with an al pha-beta unsaturated carbonylic

- conpound. It is disclosed that this reacti®mr occurs through the M chael
addi tion of an am ne group across_the unsaturated group of, the carbonylic

. conpound anddifebeged: ko cbRdaiefitbnasgi catalusks gipuFefinm Prepan ic

~group. U S Rajenis 3céfrosfénal irhiwitds ia oHtey systemsi ofopoifernreusie
., conposi tions, g/nich curing agents are prepared by reacting an organic am ne
~and an acryl 38E2:8:S. Patent 3,445,441 relates to anino-am do pol yners

. characterized by beiny.8.rcaténtn f;,430c140f rxeliatest te ptheaprepaxation

. acrylate typgeco d ﬂF& et s AT Y. e yl
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pol écar ]E)oxyl raddcals, haviipgats c tdi c24 bcaybon aataoms) awddd | andiadpharbetia
acids, for e gl ' ' | B4 ' +hi
Pat ent 3, 9032,58%3%?5?%; gs%t% %oﬁgrl:&?a[@ I‘lli cugﬁij'ggz ﬁ:g%geégﬁ{: %Ia%lhﬁs tgn'dts this
am do- ani ne reaction megurs Shroughr rthel %Mﬁ%@ﬁs&&q cAR FRiNR,
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consi sti ng owighl yhkkyhatbengyliecgraagp.nydr oxyl pol yal kyl ene am nes.

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

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

N floculating agents, water clarifying additives, corrosion
inhibitors in oil and gas wells, and as lube o0il
additives. ' The patent further discloses that the polymers
may be derivitized, including acylation with monocarboxylic
acids and polycarboxylic acids, aliphatic dicarboxylic
acids, aromatic dicarboxylic acids, for example,
diglycolic, phthalic, succinic, etc., acids.

U.S. Patent 3,903,003' relates to lubricating
compositions containing an amido-amine reaction product of
a tei:;'ﬁinally carboxylated isoprene polymer which is formed
by reacting a terminally carboxylated substantially
completely hydrogenated polyisoprene having an 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.



-3- U S Patent 4,493,771 relates to scale inhibiting wth conpounds

cont ai ni ng quaternary anmoni um and met hyl ene phosphoni c acid groups. These
compounds ar-e derivatives of polyanines in which the am ne hydrogens have

-been substituted with both met hyl ene phosphonic acid groups or their salts
and hydroxypropyl quaternary annDnlun1haI|d§_groups The patent discl oses

“that any am ne that contains reactive am no hydrogens can be utilized, for

exanpl e, pol ygl ycoI HnSrePatantiod a3 ed7loxpdafes &P anrale, iniRiting

U.'S. Patent 4 f&&}&.ﬁxﬂr{a '?ﬁaé’éﬁﬁ&?ﬁuéﬂmbﬁitﬁnsanaatﬂﬁh ylene
4,493, 771. |s knqvvn at %érrers 6 to 10 nenbered Iacto%si suckz{és

_val er ol act ORB"EP“SBéFI %me, TREFE| FOMPERNES  AFL, ASTLY
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are feasibl epend on the ratio of lactone to_initjator. I\/blecular_
wei ght's on Fﬁé‘iﬁjd\é? efm DY mhydRaganfd AR uPe cutddized 0ofos, @xample,

r epr oducabl Poaqiym@bie anbhes), acdnidocaninesy oxyadylatedd camines,Vveand
hi gh nol ecu ?& wei ght, e.g., on the order of 100,000 or nore. Typically
. such high norecarar wei ght polyners do not. -4- enploy initiators and
_preservation of funcUi.ghal |Pytaesnhot«ta#@@wﬂr@hemonltalnml 80 &dawhlax

_react a 'aC&QQEJ.EBGQea%oEU gapli,glt@g‘ttoge 4\g13t 323 .di am ne wherein one of the
. di aygne groups I s am ne and ‘the ‘ot her anine group is a

It 1.s known that polymers of 6 to 10 membered
lactones such as valerclactone or epsiloncaprolactone,
hereinafter E-caprolactone, can be prepared by reacting the
lactone monomer with a hydroxyl or amine initiator. When
reacting Ecaprolactone, for example, the polymerization

reaction may be illustrated by the following equations:

ROH + @___, R[o (cH)s ) 5? I

| o
St \ . i 2

The reactions are known to be catalyzed by various
esterification catalysts such as stannous octanoate, and a
variety of different molecular weight products are feasible
depending upon the ratio of lactone to initiator.
Molecular weights on the order of from a few hundred up to
about 5,000 are reproducably achievable.

Caprolactone can also be polymerized to a very
high molecular weight, e.g., on the order of 100,000 or
more. Typically such high molecular weight' polymers do not



prinmary or secondary amine to forma polycaprol-actone polymer having a
tertlary am ne group at one end and -a primary hydroxyl group at the other
end: The_pol ycaprol act one pol ymer woul d be used to neutralize polymeric
~acids. It has now been found that oil soluble dispersant

addi tives, useful in fuel and lubricating oil conpositions, including
concentrates containing the additives, can pe prepared by polynerizing a 6
to 10 nenbered | actone using as the initiator those | actone-reactive
functions conempley winitiatorsoandcpresesvatiiors #fbfungtipnatibys is not
nanmel y: di cgr ‘QEQQ“f anhydri des, esters, etc. that have been

_ Substituted MAt | ecul_ar wei ght hydrocarbon grou Typi
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of nonoal cohopb Bpdap el Aotone Folpmer GfowhayHelr used cebol fedttalize
nonocar boxyl i ¢ _3ci ds respec i vely, containing 5 to 45% by weight of units
of hydroxycar 5’83??* iAf %Yt ai ned from aliphatic al cohols, aliphatic,

cycol ali phatic or arom@ti ¢ hasboxyhow acbheen arfiburatt onhatof ai.lphasd:hxble
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the pr epar ation ri ca $ and |‘ubrrcan nposi t
Pat ent 3, 202, GPRRIPSdi k@B Sas éF‘ICJa‘éIGﬁﬂQ/e§°W$BF}'a§ﬁﬂ§ <estiaiping the

al kenyl SUCC' Agddebvedher@an ¥ prepared by polymerizing a 6 to 10
membered lactone using as the initiator those
lactone-reactive functions contained within a known class
of o0il soluble dispersants, namely: dicarboxylic acids,
anhydrides, esters, etc. that have been substituted with a
high molecular weight hydrocarbon group. Typical examples
of one such initiator are polyalkylene succinimides wherein
the polyalkylene moiety has a number average molecular
weight of about 700 to about 5,000 and wherein the ratio
{functionality) of succinic acid producing moieties
to each equivalent | weight ‘of = the polyalkylene

~moiety is from about 0.70 to about 2.0.

Exempla_fy of the patent literature which relates
to lactone polymerization processes and/or to oil soluble
dispersant additives are the following U.S. Patents: U.S.
4,362,635 discloses synthetic ester oils which are
esterification products of monoalcohols and dicarboxylic
acids or of polyhydric alcohols and monocarboxylic acids
‘respectively, containing 5 to 45% by weight of units of
hydroxycarboxylic acids obtained from aliphatic alcohols,
aliphatic, cycolaliphatic or aromatic carboxylic acids, and
lactones of aliphatic C5-Cl2 hydrochatboxylic acids. The
synthetic ester oils are suitable for the preparation of
lubricants and lubricant compositions.



al kenyt radical is obtained by polynerizing a C2-C5 olefin to forma

hydr ocar bon havi ng a nol ecul ar wei ght ranging from about 400 to about
3000. .The nunber of dicarboxylic aci d producing noieties per
hydrocarbon radical in the succinimdes is not disclosed, but the nole
ratio of polyolefin to maleic anhydride used to obtain the al kenyl
succinimdes is from1l:1 to 1:10. U S Pat®ert 3,219,666 discloses as

di spersing agents in Iubrlcants derivatives of pol yal kenyl succini c acids

and nitrogen conpound¥sSinclERRENF phi30%4 6Ea disqlesescas pdd additives,
wei ght of thn-poll)y:‘dnkﬂfell substitateds afierlyD0Guctifinfakes)t vé‘h&?éiﬂ?’Qhe
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derivatives are dlsclose to be use ad additives in ubrlc
conposi t i ons2IeRES s imyinbELraRESei Iderivatives eofarpaiyaikenyl us&ccnuc
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succinic acitb@tdi0@Pent to i nprove the detergency of the lubricating
conposi tion. The esge§, patent 4,234,435 discloses as oil additives,
polyalkylene substituted dicarboxylic acids derived from
polyalkylenes having a Mn of 1300 to 5,000 and containing
at least 1.3 dicarboxylic acid groups per polyalkylene. 1In
Example 34 of that patent, a polyisobutene-substituted
succinic acylating agent is reacted with caprolactam in the
presence of mineral oil and sodium hydroxide.

U.s. Patent 3,381,022 relates to ester
derivatives of substantially saturated polymerized
olefin-substituted succinic acid wherein the polymerized
olefin substituent contains at least about 50 aliphatic
carbon atoms and has a molecular weight of about 700 to
5000. The esters include the acidic esters, diesters, and
metal salt esters wherein the ester moiety is derived from
monohydric and polyhydric alcohols, phenols and naphthols.
The ester derivatives are disclosed to be useful as
additives in 1lubricating compositions, fuels, hydrocarbon
oils and power transmissibn-fluids. A related application,
i.e., U.s. Patent No. 3,522,179, relates to lubricating
compositions comprising a major amount of a lubricating oil
and a minor proportion of an ester derivative of a
hydrocarbon-substituted succinic acid sufficient to improve
the detergency of the 1lubricating composition. The ester

{')



-6- dertvatives are simlar to those described in U S. Patent 3,381,022 and
contain at |east about 50 aliphatic carbon atons. The hydrocar bon
substituent nay be derived froma polynerized | ower nonool efin having a

nol ecul ar wei ght of from about 700 to about 5,000. U. S. Pat ent 4,502, 970
di scl oses lubricating oil conpositions usef? i n both gasoline engines and
di esel engi nes. The conpositions contain & polyi sobutenyl succinicimde

as a suppl eme ' agt.d e q.'q*gg [0t

convent Pgnal |%ie‘?gs€£n)f§é %ﬁe%ﬁ Vi sobttaeny gdr1 g%%gﬁ%?%&l\/%aof&lgfou?atent
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reacting Ecaprolacton Lth.a diam ne rein ope_of the anm ne oups of
e di am ne | FenmSTized | L aoyers Aondofefln Baylpgl e, Bofecllatiuedont
am ne. The put yfrzgm calaoi® MEO@ oty nebveutr 2, 0d8cl osed as bei ng useful for
neutralizing certain sykfonic Lgd- .C g/ f.qr

am ne-neutralized sul f(L)t?fa ed d%ar?%%?i &é?@%.gz.ongd%{%ﬁ%éé, fé%%&fgftg‘lr@cl ?)js%s
the preparati FPBPORd&ians pysetinkr dnihpeth sgaselddng ergpnes: iagid; cdiesal
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repare reactl a,. aclone sucC as - capr C e W n I U1 at Qr
gucﬁ as anyal (ﬂ}ﬁ%‘t’?g&ﬁ%‘%? 27 nB JLBROPD E}?@ Pg'g'@ﬁrﬁ, \ rgent oing

as a notor oi lcombpratdan with rahather comvenstionalprailspérsanted bfhe
heati ng al ken ﬁbﬁg ' ydy | | pLes _ pc catal yst,

and then heat ?gn% eéﬁgﬁmn§%€§%+$é2%‘r%§i?§§ 'ogiogo?]ggggét i on product
wi t<a pol yani ne or polYeFi nBageashdt 379 /914habfld ks copnbinuationainparts

pat ent descri .Bhe pattarnel QP,Ukér:s ,dfv‘éé'j bO&!E%t]i&QeOftl?é‘ @ Fatietn Nbe
anhydri de at eé\slyat ed ter’%eratures to forma condfnsatlon product and
carbon di oxi d®AYSARERIACERRE . PRiyRers; BY Feacting ECaproiackone with a

pol yneri zabl e dieniineswhiéreinaocnet be the anine grvtips'dfrthe ndiamins. is a

' tertiary amine and the other is a primary or secondary
amine. The polycaprolactone polymers are disclosed as
being useful for neutralizing certain sulfonic acid-
containing polymers to form amine-neutr_ali'zed
sulfonated derivatives.

U.S.  Patent 3,169,945 discloses_ the preparation
of lactone polyesters which are useful as plasticizers and
as intermediates for préparing elastomers and foams. The
polyesters can be prepared by reacting a lactone such as
E~-caprolactone with an initiator such as an alcohol, amine
or amino alcohol.

U.S. Patent 4,532,058 discloses as a motor oil
dispersant, a spirolactone condensation product formed by
heating alkenyl succinic anhydrides in the presence of a
basic catalyst, and then heatihg the resulting bicyclic
spirodilactone condensation product with a polyamine or
polyamine alcohol. It should be emphasized that this
patent describes the intermolecular decarboxylation of an
alkenyl succinic anhydride at elevated temperatures to form
a condensation product and carbon dioxide as a by-product.
This prior art is not concerned with polymerizable lactones
which are the subject of the instant invention.



-7- U S Patent 4,113,639 and 4,116,876 di scl ose an exanpl e of al kenyl
succi ni ¢ anhydri de having a nol ecul ar wei ght of the al kenyl group of 1,300
~and a Saponification Nunmber of 103 (about 1.3 succinic anhydride units per
hydrocarbon nol ecul e). This al kenyl succinic anhydride may be reacted with
pol yanm ne and then boric acid (U S. 4,113,639), or nay be reacted with an
am no al cohol to form an oxazoline (4, 1167 876) which is then borated by
reaction with boric acid. U.S- Pat 62, {86 np 13 shows a
pol yi sobut enyl succi nPeS anhyaﬁ:ﬁﬁtof‘ eé& ara\‘éi Htugf %é% Lf%f’ﬁb‘@s%n&“a
Saponi fi cat eaamuhd)eofofammwl 18Qcédhdot a’hl-a&l:sldml haviaghyalr mdd edcwlaxr per

1500, % Yolont B kb, S, S e 'S, Sponteir

pol yi sobut enyT'Succi ni c anh
Saponi fi cat FembRaberf 01080 ((admmt i e 1 §mini:carﬂwtﬂnédemml¥)%r per

pol yi sobut yﬁf&foeatsé). meidbhmﬁal @tﬁ@lﬁmaﬁl Oéuéanﬂes ahﬁira&saemsh

are express I ncor ted, herein_by referenc he tirety are U
Pat ent s: bé?%ﬁe %F 3fHBb EP&Q%!%RF %£2 é°ﬁi¥7§61¢3§§53ﬂw

3, 219, 666 47123]638Y, of nay, ,re'ho?tfeﬂi%h%ﬂmmiﬂe aldoRdl, €66 form

3, 278, 550: 0.0
3. 401, 118" %“4%%‘%83“‘3 é@é’@ﬁ"s’ 5‘2’%@ %%ﬁe@éﬁfg%;um

3. 684, 771. withobosic agideo 877: 3,836, 470: 3,836,471 3.838. 050

3, 838, 052; 3 879 308;s.3. 9i>8tZﬁé 3493220%5 3iﬁ5ﬁh:?eﬂ@?1 4151 Og3ave: 3
4,113, 639: g 875 4, 151, 4,195 4,536, 547 and Re.
26, 330. sumhv eﬂbmaevmemmim mﬁenmt moheculax; sveight o of

di-gper sant sisgati 18000 Md Si Ngapbnicdcatosn tber £ (dHoat PobYol(@bout

1.25 succinic anhydride units per alkenyl group).

U.S. Patent 4,123,373 in Example 3 shows a
polyisobutenylsuccinic anhydride of about 1,400 molecular
weight ‘having a Saponification Number of 80 (about 1.07
succinic anhydride units per polyisobutylene units).

Additional exemplary prior art disclosures which
are expressly incorporated herein by reference in their
entirety are U.S. Patents: 3,087,936;

3,131,150;
3,215,707
3,269,946
3,284,409;

3,390,086

3,562,159;
3,792,061;
3,838,050;
3,927,041;

4,116,875;
4,536,547 and Re.

3,154,560;
3,219,666
3,272,743;
3,284,417;

3,401,118;

3,576,743;
3,799,877;
3,838,052;
3,950,341;
4,151,173;
26,330.

3,172,892;
3,231,587;
3,272,746;
3,288,714;
3,403,102;
3,632,510;
3,836,470;
3,879,308;
4,110,349;
4,195,976;

SUMMARY OF THE INVENTION
The present invention is directed to
additive comprising at least one adduct of (A) a polyolefin
of 300 to 10,000 number average molecular weight

3,198,736;
3,325,484;
3,278,550;
3,361,673;
3,455,827;
3,684,771;
3,836,471;
3,912,764;
4,113,639;
4,517,104;

a dispersant



of 300.to 10,000 nunber average nol ecul ar wei ght -8- substituted with at
| east O. 3 (e.g., fromabout 1 to 4) dicarboxylic acid producing noieties
(pref erabl y- aci d or anhydr i de -noi eti es) per polyolefin nolecule, (B) an

ani do- arii ne characteri zed by being a reaction product of at |east a

pol yami ne and an al pha, beta unsat urat ed-corpound of the fornula: [err]
wherein X is sulfur or oxygen, Yis J[err] or -NR4 (R5), and [err] and
[err] are shbstitated dritler att keabtar 0.8ydfegen, ofreombsabout ed oco 4)

bst i | T
UnsubsLl LU e BUSRAEA Y, Wk QhrBalBip, bibigtide TkARSARNY g The
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| act one) addatttﬂespemamas Anot her object is to provide a process for
preparing a novel class of di Spgesagss krom C5-C9 | actones and hydrocar byl .
substituted dicarboxylic acids, tanhydrides, esters, etc. which contain -

| act one-reactive am ne funBti on§l #t @. =ACf ar ¥her obj €&) is to provide

lubricant cogheydifAnskand Carcepuralss C&ﬁ?%b‘?ﬂ nth hfsno-‘&i"'POL)Sl((f’ ot
| act one) adducts of tdii s inventign Yet sano tQogprovi de’ a

novel class O]N%H g'ol Ll e 3R SpeRsant sR romlfnol'ya yl én"éasuﬁstlﬁ}'t%d the
acyl ating agsame Woirchdhffersint casid oacel dtydpregetncoryesubstdtyuted or

thelr StrUCtfogubstituted hydrocarbyl and (C) a Cg to Cg lactone

material. e

The materials of the invention are different from
the prior art because of their effectiveness and their
ability to provide enhanced lubricating oil dispersancy.

Therefore, the present invention is also directed
to novel processes for preparing the dispersant adducts of
his invention. _ |

It is a principal object of this invention to
provide a novel class of poly (C5-C9 lactone) adduct
dispersants.

Another object is to provide a process for
preparing a novel class of dispersants from C5-C9 lactones

v and hydrocarbyl substituted dicarboxylic acids, anhydrides,
esters, etc. which contain lactone-reactive amine
functionality.

A further object is to provide lubricant
compositions and concentrates containing the novel poly
(C5-C9 lactone) adducts of this invention. '

Yet another object is to provide a novel class of
oil soluble dispersants from polyalkylene substituted
acylating agents which have at least one lactone-reactive
amino group in their structure.

Still another object is to provide poly (C5-C9
lactone) adducts from derivatives of polyalkylene
substituted succinic acylating agents which contain at



Still another object is to provide poly (C5-C9 | actone) adducts from
derivatives of polyal kyl ene substituted succinic acylating agents which
contain at . -9- least one |lactone-reactive anm no group, as well as

| ubri cant conpositions and concentrates containing such adducts. Still
anot her object is to provide netal conplexgs_and ot her post-treated
derivatives, e.g., borated derivatives, of the novel poly(C5-C9 |actone)

adducts of this invention, as well _as |ubricant TpPasiij.ons d

concent r at es X®A8% nPRE sﬁ@ﬁstp‘bgft'rreea?‘égqgeﬁi \ﬂlﬁggg.gs%g%rfan%%r Valkni 2R
t hese and ot Haubpbpants cempbsidrivnscand | concentrates combaiming:t suchd
description cgdd&'@té'.nvent I on whi ch appears hereinbel ow. |In one aspect of

this invention, one or nore of the above objects can be_ achi eved by
initiating the pol ymer§Stiktl oanether cabiectadsot® Rrovida metal eapplexes

f UHCE i Oahcon_t@ﬁtaedoitmlélrr a@ltﬁit&-‘héﬁaat i aatzeidrdtsaréwy:é £gagyl B?irleted
agent, wherei e ol ef | s a nunper aver no] ecul ar. wej 0
about 300 toé;?)’c')gi'agg,"\éﬁo, ?\#:elt oS chﬁﬁﬁg‘q‘%&en*a g%nﬁ)eer? 5% PPed

with a pol yf ritisonialventien ,anaswwekl n ashe lpbnictait n conpositions and

e A and O OO oD NS LUON RO rOatl dePbOut 1ded.

di carboxyl i ¢ acid produci ng nol et1es, pref y de noi eties,
per equival ent wei ght Bre pdappest ip. whichnfhese ant qthefohieqsccan bhe

obj ects of thidghidvédtwol1Cha Rfppurterty cfirbi ERA! idetad1dd (HescEiPOEoR UolE
as E-caprol act.one, at ture of .at Ieas%maab ut [err] and preferably

i enper a
from about 90-he iRyen which @appears here e succininide initator
wherei n the pol yal kyl eTwe ionec haspeter icfedeivis a inventioayerane ol cexarer of

vei ght of abauh 309540 POBLHUC LR CLR 158 1dUhi&b8A By CHPELEEIRY Bhe
the presence Within rts struciure o rom

polymerization of a C5-C9 lactone by means of an amino
function contained in a polyolefin substituted dicarboxylic
acylating agent, wherein the polyolefin has a number
average molecular weight of about 300 to about 10,000,
wherein the acylating agent has been neutralized with a
polyfunctional amine, and wherein the polyolefin
substituted, neutralized acylating agent contains from
about 0.70 to about 2.0 dicarboxylic acid producing
moieties, preferably acid anhydride moieties, per
equivalent weight of polyolefin.

_— In another aspect, one or more of the objects of
> this invention can be achieved by heating a C5-C9 lactone
such as E-caprolactone at a temperature of at least about
80° C, and preferably from about 90° C, to about 180° C
with a polyalkylene succinimide initator wherein the
Polyalkylene is characterized by a number average molecular
weight of about 300-10,000 and wherein the initiator is
characterized by the presence within its structure of from
about 0.70 to about 2.0 succinic acid or succinic acid
derivative moieties for each equivalent weight of
polyalkylene: and, in a further aspect, one or more objects
of this invention are achieved by providing poly (C5-C9
lactone) adducts produced by such a process.



about 0.70 to about 2.0 succinic acid or succinic acid derivative noieties
for each equival ent wei ght of polyal kyl ene; and, in a further aspect, one
or ‘nore objects of this invention are achieved by provi ding poly (C5-C9

| act one} addiicts produced by such a process. - 10 - One or nore

addi tional objects of this invention are agRgieved by reacting

- E-caprol actone with a pol yal kyl ene succini c acyl ati ng agent whi ch has been

- post-treated to intrgdiced rﬁ&g hgadieyehaie dﬁfg@g 8t lvidd Ohvention

- lactone-reactive am no group; one or nore a |t|ona éﬂects

acconpl i shéf%ya%hmvﬂﬂngl'pm%nﬂa&'& i oﬁﬁggalwlgl'ﬁh a
process. Ora:@éiﬁaee a&yﬁurﬁi agent rmemnommrbml pasttreated) to

connection W e rea e a I t I
succi ni m detP |rt? psie h ﬁ%ea%gup%%%rgéyc%%g%ﬁgnc ‘tlijgr}H??gua‘gﬁx
~follows: O J;acuc]oxﬂewummws aaninpergrevmil enes oy more nafkktional: to

7, mhas a e I 0 A r efs t
about 20, %%I%?%@I%b?%%g%m‘” o Riing Bo1 P/ (Locaprulacemnd) o

~ having a nmfmmm@@melemm ch'°%?’?r om about 700 to about 5, 000,
and the ratio (functpfgaldsymdre Sbhqldﬁﬁaeiﬂ ﬁhdéucj,ngem:imn egars beom

pol yrror | zat DR AERF B ndhe: BANTIRCGE N B £15a) XMRHELOR e d8ef D e

;f, poalty | |5-paptelactons capdon aP““*?““ﬂﬁ " smaninimide odnikdater n
anpun
one milli O:}]ﬂ%‘gil;tg] ﬁmﬁaﬁﬁ? bP1EleY! anfn@Ofunetisniy ity 48! Bl 1643l ySt per

reaction mxture.” One or nore
adgi tional objects can be il ust rat ed in connection with the reaction
bet ween E-caprol act one and

0 ' ACHC*
RTHC @drNHIgH +m O"" N{(C“)r””}{c@“t\so}”
CH C-\
6 3

CH, o

where x is a number from 1 to 4, y is a number from 1 to 7,
m has an average value of about 0.2 to about 100,
preferably from 1 to about 20, most preferably from 1 to
about 5, R represents polyisobutylene having a number
o averagé molecular weight of from about 700 to about 5,000,
Nt and the ratio (functionality) of succinic acid producing
moieties is from about 0.70 to about 2.0 per equivalent
weight of polyiscobutylene. The above polymerization can be
conducted with or without a catalyst. However, it is
generally preferred to employ a catalyst such as stannous
octanocate in an amount of from about 100 to about 10,000
parts by weight of catalyst per one million parts by weight
of total reaction mixture.
One or more additional objects can be illustrated
in connection with the reaction between E-caprolactone and
a polyalkylene succinimide initiator having secondary amine
functionality, such as a polyisobutenyl bis-succinimide, as
follows:



a pol yal kyl ene succinimde initiator having secondary am ne functionality,
such as a polyi sobutenyl bis-succinimde, as follows: [err] where X is a
nunber from.1 to 4. and a has a value of up to about 100, preferably from1
to about *20, host preferably from1l to abo% 5 Rrepresents _

pol yi sobut yl ene havi ng a nunber average nolecul ar wei ght of from about 700
to about 5,000, and the functionality of succinic acid producing noieties
is fromabout Og7 to about 2.0 per eqU|vaLentCMp|ght of pol yi sobutyl epeg.

The novel on#(CS C9 | act e) adduct s of i s iy are useful pdl se-

as an addR n d’ ex Ie in the sane (f?ffr
as discl os (&su 8‘&“'—)’&#@ @ﬂg!q\ggéthﬂt a‘n‘pt der #vatmwves o

pol yal keny gplnlc acids and nitrogen conp%gn S aré used as

di spersant/det&gents in lubricants, especialfy lubricants intended forAdse
I n the crankcase of internal conbustion engi nes, gears, and pq

transmtting units. Accordingly, one or nore objects of I nvention are
achi eved by providing lubricating oil conpositions, 7Q. automati c
transm ssion fluids, heavy duty oils suitable fo se in the crankcases of
gasol i ne and di esel - 12 - engines, etc. copfaining the novel poly-

(C5-C9 | actone) adducts of this inveption. Syfh |ubricating oil
conposi-tions may contain additional 3gddit | ves_such asgyiscosity, index

| nprovers, anti Xi dants, cor 03|on pII) @a_d-ek-brge-nts 0 poi nt
depressants, | wear agent s<rD etc. glq ifgrt ar Obj gl‘g gChl eved by

pI’OVI d| ngqm&nﬂﬁ&* 3%6@' 3‘ risi n@ f'r.)o‘m out 0 to about

o o
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where x is a number from 1 to 4. and m has a value of up

to about 100, preferably from 1 to about 20, most

preferably from 1 to about 5, R represents polyisobutylene

having a number average molecular weight of from about 700

to about 5,000, and the functionality of succinic aciad

producing moieties is from about 0.7 to about 2.0 per
equivalent weight of polyisobutylene.

ggé The novel poly (C5-C9 lactone) adducts of this

| invention are useful per se as an additive, e.g. a

dispersant additive, for example in the same manner as

disclosed in U.S. Patent 3,219,666 where prior art

derivatives of polyalkenyl succinic acids and nitrogen

compounds are used as dispersant/detergents in lubricants,

especially lubricants intended for use in the crankcase of

internal conbustion engines, gears, and power transmitting

units. Accordingly, one or more objects of the invention

are achieved by providing lubricating oil compositions,

e.g. automatic transmission fluids, heavy duty oils

suitable for use in the crankcases of gasoline and diesel



80 w.. %of anormally liquid, substantially inert, organic

sol vent/di l uent, e.qg. m neral lubricating oil, or other suitable
sol*vent / di l,uent and from about 20 to about 80 wt. % of a poly (C5-C9

| act onej adduct, as nentioned above and described in nore detail

herei nafter. DETAI LED DESCRI PTI ON OF THE oBMENTI ON PREPARATI ON OF

CARBOXYLI C- PRODUCI NG REACTANT A The | ong chain hydrocarbyl substituted nono

or dicar bzxxdngiﬁesdhna{:erlad:ontamingacmle mlvsad-rI | pely or(G5sGS , lactdne)

r eact ant us n.this tio ongg n
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more typi caldgmppshtinnes xnano ¢0er&l§1§i¢#m&bdﬂdlteg% sugh cag
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X

[err] to [err yl'ic acid, or anh dri de, 0£ ster thereof i
Exenpl ary ofinjath J-H-Pé'-'ér'boﬂﬁq:r%%‘i‘%%' drPHLRE ; depressants,. apkiypar
fumari c aci chﬁéﬁmpru&;am d, mal eic acid, nmaleic anhydride, chloronaleic

d, dineth f hI |
201 g, 0 ety urer e | ALQURLE! CoRTDNEL d3e “AEKLFedCL BERVIARNy ©
reacti on w t¢condentrate ucampdsdtdanBOMmprmm!; £x0moabousa R ko Aahput
pol ymers corgyigtNgga ns nati u&f%ld)f é&é@aﬁ@iiilguﬂnertczokéaﬁc

monool efi n. such ol e

ene prop | ene | ene
i sobut yl ene, sptyieafddiduente- |€- Q¢ yr ehéneﬁ?i: Qilan Q% other
ggrmpol yrrersztsm&hbpia fsahveaebanheﬁe, and Vﬂl’dm aSbeﬁﬂohpmifcs about080r wt. -
- nore of, sugh ol ef in ; yLeRe;
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i ncl ude thostesarizheothln morerdebail henemnaﬁterhe copol yner nononers,
e.g., 1 to 10 nole % is a C4 to C1l8 non-conjugated diolefin, e.g., a

copol yner of isobutylene and butadi ene: or a copolyner of ethyl ene,
propyl ene and 1, 4- hexadiwmgﬂ_omﬁmgﬂ

P ON OF CARBOXYLIC-PR C REACTANT

The long chain hydrocarbyl substituted mono or
dicarboxylic acid material, i.e., acid, anhydride, or
ester, used in reactant A used in this invention comprises
long chain hydrocarbon, generally a polyolefin, substituted
with an average of at least about 0.8, more typically from
about 1 to 4, preferably from about 1.05 to 1.8, e.g., 1.10
) to 1.6 moles, per mole of polyolefin, of an alpha or beta-
Aot unsaturated C; to Cjj dicarboxylic acid, or anhydride
or ester thereof. Exemplary of such dicarboxylic acids,
anhydrides and esters thereof are fumaric acid, itaconic
acid, maleic acid, maleic anhydride, chloromaleic acid,
dimethyl fumarate, chloromaleic anhydride, acrylic acid,

methacrylic acid, crotonic acid, cinnamic acid, etc.
Preferred olefin polymers for reaction with the
unsaturated dicarboxylic acids to form reactant A are
polymers comprising a major molar amount of C,; to Cyg,
e.qg. Cy, to Cg monoolefin. Such olefins include
ethylene, propylene, butylene, isobutylene, pentene,
octene-1, styrene, etc. The polymers can be homopolymers
such as polyisobutylene, as well as copolymers of two or



In sone cases, the olefin polynmer may be com pletely saturated, for
exanpl e an et hyI ene- propyl ene copol yner nade by a Ziegler-Natta synthesis
usi‘ng hydrogen as a noderator to control nolecul ar weight. The olefin

pol ynmers used in the reactant A dispersants will generally have nunber
average nol ecul ar weights within the range of about 300 and about 10, 000,
preferably fromabout 900 to 5,000, nore-p@B3eferably between about 1300 and
about 4, 000. Particularly useful olefin polymers have nunmber average

nmol ecul ar weiape sofi shich tokef fingesuchalasit copolyners abfat 3BJylené and

appr oxi mat elpyy Begaiéﬁ@-na% ;#aﬁpéﬂeboaﬁaoeiswﬂ@&ng Oproﬁ@,féﬂac'@ﬁay

useful startin teri al hly potent_di spersant tivés usef ul
accor dance vk39PYtyLeney cftfon | Wy‘i’%%%ﬂ%%ﬂelnc wde fhase IMewhigh

nol ecul ar wed ghindfr mdlalk RAIGUIR Sosaahbecdpbam&eﬁd@wms@raé *npvm to
t echni ques. ¢con enignt nethod _for_ such determ natlg é?se%%ﬁaﬁ i
per neati on Y oRQ ot %hy 2 Gui chCadaisi cR8M PN ¢fin,
wei ght di st re bgti,onai fepabymer, o€fe iHthylVémg and bukaddilexei: ad DaD.

Bly, " I\/bder:%P% CL4lS | hy" 2 ; Sons,
Nezv Yor k o%;sésgsé J{'ér‘gélacdﬁn%E‘ Qgg y %Iggrrggd%{’ﬁy %EQ [err]
unsat ur at ed di car boxy¥®c Szﬁ;‘#% CARBRIr | G@Q)rOéﬂfeirn aPelymerh pay: ke af-’Pm‘For

exanmple, thegpeelr %p@mram; hefdrcaé:bamghbc &R @ﬁﬁ&ﬁéhal- YEene

Po Phrsn s rmme pideC R | A2t sulaRsNatta, SYOERYSIS siaing ”ﬁg%ﬁg%hi o~

be first halag@mmbrémrekan@ntrchlmleammowebgbm nated to about 1 to

8 W. % - 14- f’ﬁgya@i&éﬁOlphei’%ﬁle%schh%réci'e’irpr tﬂ‘?hrou £asRd &"

t he wei ght of polyner passing orine or brom ne R -fhe
pol yol efi n Aisperspatda uwdlds generallyr havey number: @vexage f@plaszé%ro 5

to 10, prefefabghts (within the range of about 300 and about 10,000,
preferably from about 900 to 5 000, more preferably between
about 1300 and about 4,000. Particularly useful olefin
polymers have number average molecular weights within the
range of about 1500 and about 3000 with approximately one
terminal double bond per polymer chain. An especially
useful starting material for highly potent dispersant
additives useful in accordance with this invention 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.

' Processes for reacting the olefin polymer with the
C4-10 unsaturated dicarboxylic acid, anhydride or ester
are known in the art. For example, the olefin polymer and
the dicarboxylic acid material may be simply heated
together as disclosed in U.S. Patents 3;361,673 and
3,401,118 to cause a thermal "ene" reaction to take place.
Or, the olefin polymer can be first halogenated, for
example, chlorinated or brominated to about 1 to 8 wt. %,



hours.  The hal ogenated polynmer may then be reacted with sufficient
unsaturated acid or anhydride at 100 to [err] usually about 180 to [err]
for. about 0.5 to 10, e.g. 3 to- 8 hours, so the product obtained wl|
containt the'desired number of noles of the unsaturated acid per nole of the
hal ogenat ed pol yner. Processes of this gelqeral type are taught in U S
Patents 3, 087 436 3 172 892; 3,272,746 and ot hers. Alternatlvely t he

ol efin polyne urat e terial ,are and. heat

while addi RFESR ST k- o8 ShigriRep; bR piiohillel ﬂ‘?assﬂp%“agge
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the use of HEPPEN Ofné ﬁ%h%@é%htehhﬁ |ﬁa9“'ﬁhél‘b°ﬁ& Yedcted With% Of

the poly- is ne wll reéa orlnatlon ncrease the
reactivity.® ‘F&J{%{ﬁﬁ%npéﬁégurﬁﬁédaf aPy faqu |? AQ0; K2 o£50°C,

di car boxyl msmlxiy palbot i DgoLinktds 288! foreaboute.03.5 toh 110,00 é.4, Btto-are

b d | t f h
ot ed and (APhER? . T BroBRkSdiedined WilE: cHAEAIR' Ind' alliPelt’
mat eri al winymber c oft saeles wofh the ansaturatedscae DQ;ﬁm woleniof the
mat eri al fQIaiQQEﬁE't‘Eh 0 otlfiﬂnéPVebr@c'ﬂ%%re“sa“éE Q:fhi.@' geh&¥&N! 'Eybe aazw I

36 nor e fu!ﬁ%@a@ ill ned Eel OW. Pt[_epar ation 3 Ani ne Rea,lct it Aa
escri bed B HriSto-BRtER %oﬁ‘pppgeé ﬁ’réaét %ﬁgﬁ"odhﬁ of %1? RPBYst a
palyam ne ast:ha‘sal pha, beta ethylenically unsaturated conpound of fornula
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. unsaturated acid mater1a1 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; 4,234,435; and in U.K. 1,440,219.

By the use of halogen, about 65 to 95 wt. % of the
polyolefin, e.g. polyisobutylene will normally react with
the dicarboxylic acid material. Upon carrying out a
thermal reaction without the use of halogen or a. catalyst,
then usually only about 50 to 75 wt. % of the poly-
isobutylene will react. Chlorination helps increase the
reactivity. For convenience, the aforesaid functionality
ratios of dicarboxylic acid producing units to polyolefin,
e.g., 1.1 to 1.8, etc. are based upon the total amount of
polyolefin, that is, the total of both the reacted and
unreacted polyolefin, used to make the product.

The reactant A material will be contacted with the
selected reactant B amido-amine material for formation of
the novel dispersants of this invention, as will be more
fully explained below. '

P on o -

As described above, the amido-amine comprises a
reaction product of at least a polyamine and an alpha, beta
ethylenically unsaturated compound of formula (I) above.



about 2, to 60, preferably 2 to 40 (e.g. 3 to 20), total carbon atons and
about’ 1 to 12, preferably 3 to 12, and nost preferably at least 5 (e.g., 5
to 9) nLtrogen atons in the nol ecul e. These am nes may be hydrocar byl

am nes of nmay’ be hydrocarbyl am nes including other groups, e.g, hydroxy
groups, al koxy groups, amde groups, nitrjles, imdazoline groups, and
the like. Hydroxy amnes with 1 to 6 hydrox groups, preferably 1 to 3

hyd | iy d h

Sturaled amneo. i hol TehPelVadifes! nediacl LR A PLAVERBLLR Wororspe
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R, R, R', dmidazolineq qwms.sem@tsae. Aiésefmmrwwei%s Wi thy é\v.
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secondary am ne

rou
secondary ani R& S‘SI'J)q'ﬁVs ‘ﬂﬁﬁfﬂﬁ acﬁ’aﬁﬁsarﬁpéelﬂipﬁfo ?rﬁeaggigﬁ‘@gfc
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be at Ieast one when R'" is Hor when the IV noiety possesses a secondary

am no group. The nost preferred am ne ¢f the
-}«-R', and R—Qa-(cnz)s N-(CH) g -R
RI'O Rl
t
(II) (III)

wherein R, R/, R’’ and R’’’ are J'._ndependently selected from
the group consisting of hydrogen; C; to C,5 straight or
branched chain alkyl radicals; C; to C;, alkoxy C, to
Cg alkylene radicals; C, to C;, hydroxy amino
alkylene radicals; and C; to C;, alkylamino C, to
Cg¢ alkylene radicals; and wherein R"’ can additionally
comprise a moiety of the formula:

A —f-(cny) sv—T}—n (IV)
_ .

Rl
wherein R’ is as defined abbve, and wherein s and s’ can be
the same or a different number of from 2 to 6, preferably 2
to 4; and t and t’ can be the same or different and are
numbers of from 0 to 10, preferably 2 to 7, and most
preferably about 3 to 7, with the proviso that the sum of t
and t’ is not gteater than 15. To assure a facile
reaction, it is preferred that R, R’, R’’, R’’’, 8, 8/, t
and t’ be selected in a manner sufficient to provide the
compounds of Formulas II and III with typically at least
one primary or secondary amine group, preferably at least



above formulas are represented by Formula Il and contain at |east two
primary, ‘am ne groups and at |east one, and preferably at |east three,
secondary amne groups. Non-limting exanples of suitable am ne conpounds

I ncl ude:’ 1,2-di am noet hane; 1, 3-di am nopropane; 1, 4-di am nobut ane;

1, 6-di am nohexane; pol yethyl ene am nes such as diethylene triam ne;
triethylene tetram ne; tetraethyl ene pentahénre; pol ypropyl ene am nes such
as 1, 2-propylene diamne; di-(1,2-propylene)triamne; di-(1, 3-propylene)
triam ne; N twoi priimaryl dr dsecomdaxyrapine; grpupd: - Thignicane beylachitewadne

di am ne; '\b? Q%l%i@&’e&@yiéaé oRéOBfl %’&Qdd'ﬁ"mﬁ‘e R" .or R’’’ groups
3-dodecyl oxypf o am ne dodecyl - 3- propan i‘am ne;
hydr oxynet hy Sn&)’tﬂ) TPEMPY & pﬁngp gmlﬁl%?%ahﬁl afrilpast

triﬁﬁ?gnol _agnee; wmipl R"dlh Imarml bﬁ.-ld \tméhovuem hrmrs mametyhrrpwfswﬁ szuch
as -am nQ-._pr.o. morphol i ne; an tures.there usefu
conpounds | nﬁﬁfco?é‘.d)g/n}il ARG ¢ 5‘?% nesqhi CH'°§§ 1P ﬁegfﬁ% k %rﬂ
cycl ohexane, abostehcfiaarmtlas i axei trelmsentqﬂ)uhﬁs Foomiulas ITT dandl |<mm;aiand
N- am noal kyl 4pi L N of n ( [S€" e € er

and P2 are tﬁg géﬁﬁg%rﬁgfffeégﬁgg gﬁﬁ géfﬁﬁ?snt \e%‘gr sggf rom 1bitqu4Jrld
[er] and [ er PFefpEably §§rréeéﬁtdtﬁeﬁemse&|‘?@d&|fé’ ARdne FGroywpss of from1 to

L Noln limting exaahlt-aimtifti mﬁnﬁml ael Lﬂiﬁ&ﬁmt adiﬁ{sl compc;unds
|m azol i ne: oet by iperazi ne; m xt ures of _anj
conpounds may “a‘%g&%geoug'x)ﬁgilﬁﬁ& ?&hﬂ?&n’pl g.me% é’aip?ﬁ'é&gpfro? ane; 17
- preparing &l 4yiddrean inobat anwpl \les-ﬂiianumuenmeaf pnlyeth?]zenet femines

reastion of ghcl kylPna U dbadnd SUh 3R 0y | Yies desly PLhU® CovpaamAen®

di chl oride) w t anmoni a

ani nes V\/nereFﬁ%#!‘rthl#ﬂ@rWﬁ%é%vOlh@BYb}'oﬂW%ﬁeagﬁd@@§ such as
l1,2-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.
Other useful amine compounds include: alicyclic
&« diamines such as 1,4-di(am§.nomethyl) cyclohexane, and
heterocyclic nitrogen compounds such as imidazolines, and
'N-aminoalkyl piperazines of the general formula (V):

CH,-CH
- CHp=CHy
H{NH=(CH,) . N /N (CH,) -NH-—H
N %
CHy-CH,
nl nz n3

wherein p, and p, are the same or different and are
each integers of from 1 to 4, and ny, n, and n, are
the same or different and are each integers of from 1 to
3. Non-limiting examples of such amines include
2-pentadecyl imidazoline: N-kz-aminoethyl) piperazine; etc.

Commercial mixtures of amine compounds may
advantageously be used. For example, one process for



form ng such conpounds as diethylene triam ne, triethylenetetram ne,

t etraet hyl ene pentam ne and isoneric piperazines.. Low cost

pol y( et hyl eneam nes) compounds averagi ng about 5 to 7 nitrogen atons per
nol ecul e aré avail abl e comrer cially under trade names such as "Pol yam ne

H', "Pol yam ne 400", "Dow Pol yam ne E-100", etc. Useful am nes al so include
pol yoxyal kyl ene pol yam nes such as those 1-)? ~the fornulae: [err] Wnere m has
a val ue of about 3,to 70, an referably 10 to apd [err ere has a
Val e of abBFEBRT LA, AV ERLeRe’ FBinek, . nkaLvAn "Ein cFehetIER ol 4%

from about inveolbest tile areavtienaldf anonalkyplenéd tdihmidide 35suehd dsis

aner el n i hoSEranane FLCHIGERIG 108 SRRt dichRol flef CUlth JulBnia,

val ue of awhimhcn'assxlatsmurimeraofcwnhﬁzt lstureThefawlﬂnehengrm@%

ei t her forwhar@iw paife/ bk Wt édé aaﬁat j@iﬂardarsf\edlmba& &) ng
about 2 to 7, and, referab y about car bo The | ene
pol yami nes cf'f ?B‘r“nﬁﬂass("\ﬁ: oF%WPﬂ“H@cﬁ/eaﬁ‘Jr %?%&Wlﬁﬁ?oﬁ'yﬁiﬂgg g

di am nesf antmetmwdtﬂwagm,anteememlénee parﬂ:ngjmemhndultsom@t S
[ 4
b000. 0 ThoPAReERaRTedr O bk ‘Uode Holy FothdichddThaRy. coBBduhdi il

t he pol yoxyéquncﬂwyo@ptspy'! erﬁétchﬂﬁMeétanﬂ tnexr molegale are

pol yoxypr opxkaig abllie? ddifire et 111G, é’ﬁetfahécﬁhﬁés\’\@v.ﬂ!ﬂ 2d AEHI\Pak{ e
- about 200 t 2000, The ,pol yox aI Iene es are co rcially
avail able a ma}’c'l}é’ rf o r?ﬁl rﬁ’t]'r?é) Yef$son Cheni cal

Cqnopany, |nc. under Wsaefltﬂﬂearwﬂhes]ehm ndnélide poldpoxpalllkPlene
D-2000, T- 4gg1yaﬁﬁﬂes such as those of the formulae: '

_ alkylene——-é- o-alkylene)-—-Nﬂz (VI)

m
‘where m has a value of about 3 to 70 and preferably 10 to

35; and
R—ealkylene-é-o-alkylene}—lmz >

n a (VII)

NH,

where "n" has a value of about 1 to 40 with the provision
that the sum of all the n’s is from about 3 to about 70 and
preferably from about 6 to about 35, and R is a polyvalent
saturated hydrocarbon radical of up to ten carbon atoms
wherein the number of substituents on the R group is
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) above, 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



Addi tional am nes useful in the present invention are described in U S

Pat ent 3,445,441, the disclosure of which is hereby incorporated by
reference in its entirety. Thus, any pol yam ne, whether aliphatic,

cycl oal i'phattc, aromatic, heter ocycl ic, etc., can be enployed provided it

I s capabl e of add| ng across the acrylic doubl e bond and am difying with for
exanpl e the carbonyl group (-C(O-) of tﬁelaacryl ate-type conpound of

f la I, h th S

compound of PRLFETYPROpeRE; Hideiinds” dihv i dudrdie H8160LIEE" Medtina e
enpl oyed in rhngingenfrom cabpnitse 240 I mt 2620 e Phe P@ﬂé’@t’éﬁilkﬁ

group consi S%ﬂ%a?in@isp%‘}e %ﬁ&@f&f&cﬁbhllm%t W e&bf%&%&%ﬁké he

formula: R2 reln ur or oxg éerr
[err] and for expmple,anfromethe; feffarson e BP"&FFfler‘é‘?fF any. alIé‘c'
hydr ogen or ﬁhB%tz* t4hed ©radesubshet Utrafpasiaey bpk23dhero-46e; r p-10@00,

[err] are h rb hes roups can conprise al kyl, cycloal kyl, aryl,
al karyl, araﬁﬁ?ﬁggr *efgboCyEFgc whi ch can be substituted with gr oups

whi ch are substanti al Agldinénnaﬂ.o aminesopsetul dnh tthe rpresent dinvemtdion
under conditi s ar do- n
Lol é;xgtfegi ]gﬁ .92 ﬁi?&g& ? éhhg le t‘}{B axﬁcléﬁﬁge of

substituent groups I dr oxy , - SH and
al kyl thio. whieh dgcherebyr énsprperp]tesihbaru 91 s ZaYX

groups can be .strai ght-rpﬁsbrataqh9 soay amﬂekd\n,l Iwnmalﬂ yaqonpniartibo,m 1
T R4 e RS SRES! hERRboALfg) 0 oy e be
Q%y but yempdeoyeld, preaylideldeptl lscbﬁpambaquf daddingioaendss the
ridecyl, heé@@%ylc a%%&yboﬁad and amidifying with for example the
carbony'l group (-C(0)-) of the acrylate-type compound of
formula I, or with the thiocarbonyl group (-C(S)-) of the
thiocacrylate~type compound of formula I.

The alpha, beta ethylenically unsaturated
compounds employed in this invention comprise at least one
member selected from the group consisting of alpha, beta
ethylenically unsaturated compounds of the formula:

R? R? x
1 ] ' T L
RAr-C=C-~-C-Y% (I)
wherein X is sulfur or oxygen, Y is _-0R4, -sR%, or
o -NR‘(RS), and Rl, Rz, R3, R? ana R are the
S’ same or different and are hydrogen .or substituted or
unsubstituted hydrocarbyl. :

When Rl, Rz, R3, RY or R are
hydrocarbyl, these groups can comprise alkyi, 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, Fl,
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,



the |ike. When one or nore of [err] through R5 are aryl, the aryl group
wll generally contain from®6 to 10 carbon atons (e.g., phenyl, naphthyl).
When ‘one or- npre of [err] through [err] are alkaryl, the al karyl group wl|
general | y* contain fromabout 7 to 20 carbon atons, and preferably from?7 to
12 carbon atons. |llustrative of such al karyhgdaroups are tolyl, methyl-
phenyl, o-ethyltolyl, and m hexyltolyl. V\hen one or nore of [err] t hr ough

RS are aral kyl caswosnr yéteﬁsponemmerathyecoosu Hiuch alleny| guoyps tare

C6) al kyl - sub- ' ted h ol en e ont gl
fromlto 12 ¢ to op%?&t'ra ?Lﬁ'lfoﬁgge?g hceg&g'd ek*#gl Ky,
Exanpl es of susienyal kc}ecgl ouplpdacarlbentyidegybt hylexadedyl ,andctadecyl and
4-i sobutyl benzyhe *Absener G 6F hidr'd afddlerfimaﬁencw OSEKWar)Ff'e

cycl oal kyl grou WI contain from3 car bon atons, and

preferably fro CSFBBH é’cidﬁ's genexally: F9§téﬁ“smnbﬂl 521 L9 SpTRAR
are cycl oprOpyh,toﬂ\ﬂ: (@adg.y, phergilgheraphtigngl.ooctyl, and cycl ododecyl .

e e a0l % g B LE" Hogll Skl ofebig W bebesiilie
menbers in whi Eheomlkamtk egroup) zhlbogeaenatlyscoapa&nearb;n a@bpydn 7orto 20

ni trogen. Exw Ofat%dfsh hgh8' Qe YupEod’ feay'n pbéaemsh atoms.
pyridyl, piperid d| ox%b'y t et ra- ro ury pyrazi nyl
1. 4- oxazi nyl . & 208t fﬁH%l @él’?%si?ﬂl‘ﬁ?e&@ar Eﬁ*ﬂ-at g-ethyl-

conpounds enpl pneqhyilerea%ﬂayrtéhﬂIOhk@MMéﬁm&EleZ Wheh [ 6hé] othaisre
[err] and [er{#n t he rm%sor dlfferg’g]} agd ags\?gydr(i%?n ol vonant
subsijtuted or stl thf&?% carEbﬁP a8 T ]FX d a aM"&g 8e
such al pha, begen:ryllyi ccorgistsatafatphienylbo| {03 cbopdlg)ls akkyl-suldd
stituted phenol and the alkyl component generally contains
from 1 to 12 carbon atoms, and preferably from 1 to 6
carbon atoms. Examples of such aralkyl groups are benzyl,
o-ethylbenzyl, and 4-isobutylbenzyl. When one or more of
Rl and R® are cycloalkyl, the cycloalkyl group will
generally contain from 3 to 12 carbon atoms, and preferably
from 3 to 6 carbon atoms. Illustrative of such cycloalkyl
groups are cyclopropyl, cyclobutyl, cyclohexyl, cyclooctyl,
and cyclododecyl. When one or more of RI through RS
are heterocyclic, the heterocyclic group generally consists
of a compound having at least one ring of 6 to 12 members
e in which on ce more ring carbon atoms is replaced by oxygen
or nitrogen. Examples of such heterocyclic groups ‘are
furyl, pyranyl, pyridyl, piperidyl, dioxanyl, tetra-
hydrofuryl, pyrazinyl and 1l.4-oxazinyl. _
The alpha, beta ethylenically unsaturated
carboxylate compounds employed herein have the following
formula: '
 R? R? o
1\ i i 4 _
R*- C=C -~ C -~ OR (VIII)
wherein R!, R2, 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 compounds of



formula.VIII are acrylic acid, methacrylic acid, the nethyl, ethyl,
|sopropyl n- butyl, and |sobutyl esters of acryllc and nethacryllc aci ds,
2-but &noi ¢’ aci d, 2-hexenoic acid, 2-decenoic acid, 3-nmethyl-2-heptenoic
acid, 3- ﬁethyf-Z but enoi ¢ acid, 3-phenyl-2-propenoic acid,

3- cycl ohexyl - 2- but enoi ¢ aci d, 2-nethyl - 2- butyenoi ¢ aci d,

2- propyl - 2-propenoi ¢ acid, 2-isopropyl-2-hexenoic acid,

2, 3-di net hyl - Zdnnmamicvam':d atreyakalydds - Acisd hymeXhacrylécoiacidi, d, the

2- propenoic a t QEHBQE megh %mﬁ o] t byl
2- but enoat e, (i*eﬂ:rfﬁg’ hex- ﬁoiait ? op?l ﬁé éebenoa efs%ﬂ?@? Teter¥’ Qif
2- pent enoat e, aqnnleyandtpp eﬂQid%nt&dbuyenelsrq&%ﬂxHZPhG%GE@y¢
2- decenoat e, (&@iwﬂoﬁﬂdgdﬁﬂbmﬁhﬂcfdmﬂQmﬁﬁehrﬁﬂf¥heptenoic aciad,
3- phenyl - 2- propenoate, . and _t he II§66 | pha, _be ethylenlca ¥
unsat urat ed ca DREFL¥L-2rRIEEeB rﬁ%ﬁHﬁ Beny hetsPropaneine acid,
fol | owi ng formﬁcyelehékyﬂun€$utehuwd aemd Fu-mCMhyl*mhbaamhoﬁw acid,
di fferent and.ar (o] o] y
defi ned aboveza &ﬁgé% % }c{ﬁig é\fgbeta g?ﬁgioﬁt‘tfae? R‘%&&&%&%%ﬁﬁ
car boxyl at e tﬁ:o‘#s@bmst@fylfﬁ'rmfaen @r scﬁbhﬁmwwlwmkz-l’en'
et hyl ”Ercaptot%ﬁlﬁe&enaém S PROPRANOTR Cﬁ)id) ’mefRa§10pr ﬁErCﬁQ{:ﬁ’yl
2- pentenoate, tertjar | mér capto 2- enpat e,. oct a- decyl nercapto
2- propenoat e, JIREYY r%‘ repe oa lH&I(ﬁJQﬂE#?EﬂE%pt gthyl " 2~hex-
2, 3hd: met hyl - bxbuaem,at dsaptbpyl hmzlr-‘-‘di@éenirwgéowpﬂeﬁfxﬂpe@%éntenoate,
met hyl mer capt t nmer capt.o ropenoat e, an
Cheui ke The SFERIYTR: Bt Ry ofr BHABGRBIRY - Bar R3p UL, b RECRRRSAARS
enployed her eidodeg¥lt He-degenmatey, f oyclbpropyir |2, 3-diﬁ§thyl-2-hutenoate,
methyl 3-phenyl-2-propencate, and the like.

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

RZ R? o |
1 ! 1 ]| 4
R'-C=¢C~-C - SR (IX)

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 thiocesters of

formula IX are methylmercapto 2-butenocate, ethylmercapto
N 2-hexenocate, isopropylmercapto 2-decenocate, phenylmercapto

2-pentencate, tertiary butylmercapto 2-propencate, octa-

decylmercapto 2-propencate, dodecylmercapto 2-decenocate,

cyclopropylmercapto 2,3-dimethyl-2-butencate, methyl-

mercapto 3-phenyl-2-propencate, methylmercapto 2-pro-

penoate, methylmercapto 2-methyl-2-propencate, and the

like.

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

RZ R o

Rl-c=c-&-M4@E ()



wherein. [err] and [err] are the sane or different and are hydrogen or
substituted or unsubstituted hydrocarbyl as defined above. Exanpl es of
al phia, beta-ethyl enically unsaturated carboxyam des of fornula X are"

2- but enami de,’ 2- hexenam de, 2-decenam de, 3-nethyl -2-heptenan de,

3- et hyl - 2- but enam de, 3 phenyl 2- propenari 2ie - 3- cycl ohexyl - 2- but enam de,
2- et hyl - 2- but enam de, &rop 2-pr penanl 2-1 sgpropyl 2- hexenam de,

2, 3-di net hyl - hmrebni 0B, %IuohB Vi - RTetapd oRJena&itnthe samenypr

5 BEE?Qﬁ;”mdSe"”f“S‘??FQ?"'“"EU?f?e“ °";Tﬁ‘3e°*“mw O%EM%C“Z‘WW “Wﬂa"
N N- di dodecylhfl\%ﬁ e1 R}/scyéP 'gﬁa abQVA v1pt ?‘a?&’o]u?

N- me}1 hlyl 23 phbay.la-kmfnmﬁ’uam ﬁnpatneait!ddecaﬁwxgéwhicliés puf ﬁemldex
2-et hyl - pro m { The_ t t hy

unsaturated t ﬁtg%ar gt ljl]gﬁn%éﬁen'dsrbgrrp %Qed‘gglrfé?% havzg P )‘}?a‘v%%a'
fornul a: [errp-vmertdwl[ear-]hsrmtnnan@idne. sérrem@rthlﬁleﬁahu&rmamide:
hydrogen or sghyyhb fﬂ-@r-ﬁwéwawiad LY LG8 Dy h by febiJipde abiufide ,

Exanpl es of al pha bet a- et hyl eni calqu unsat ur ated t hi ocar boxyl ate co ound

of formula X ar%eflbﬁt]en?hllbf‘ct%& i QexchP 5P Xdi 12 ~RERDSRA
aci d, 3-nethyR-Fdepropylerclrexdnani@ehyl2? 3MfﬁéMttyr-aeibixtenamide,

ooy 2 SO iy 3%, gL LS R Ry FE G-bucenantae,
2-i sopropyl - 2Nh@ée=d fathipl c mexﬂ;&dm hill-sopreapnloi2~deicendmdde ,0-
hexyl - 2- met hyjy= Bh@iﬁfmzmﬁﬁ%éthﬂad% Pr RReRYE 4 atrﬁ" i’Etz*liﬂ enam.de,

2- propent hi oat e, nethyl pent hi oat e, | oat
ethyl 2- hexenFFTPcFa‘i%dng&pr3D9F°?Wﬂvod‘{'é“ ﬂﬂr@ﬁ‘ﬁecﬂber&‘éﬁqﬁ?ﬁﬁl“é e,

tertiary but yh-ﬂ:p&o.rzepthipyue 2qcat~ad<icwét&ypxOnerﬁhteaiemzd@l,ecw-methyl

- pheny - 2- pr 85BN RSk 2 “rAeepanide; Z-propendai¥e’ Fubtnyl-2-pro-

penamide, 2-ethy1—2-propenam1de and the like.

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

R? R3 s
s SRS N 4
R'-C=C~C - OR (XI)
wherein Rl, Rz, R3, RY and R® are the same or
different and are hydrogen or substituted or unsubstituted
_ hydrocarbyl as defined above. Examples of alpha,
N beta-ethylenically unsaturated thiocarboxylate compounds of
formula XI are 2-butenthioic acid, 2-hexenthioic acid,
2-decenthioic acid, 3-methyl-2-heptenthioic acid,
3-methyl-2-butenthioic 'acid, 3-phenyl-2-propenthioic acid,
3-cyclohexyl-2-butenthioic acid, 2-methyl-2-butenthioic
acid, 2-propyl-2-propenthioic acid, 2-isopropyl-2~hex-
enthioic acid, 2,3-dimethyl-2-butenthioic acid, 3-cyclo-
hexyl-2-methyl-2-pententhioic acid, 2-propenthioic aciqg,
methyl 2-propenthioate, methyl 2-methyl 2-propenthiocate,
methyl 2-butenthjiocate, ethyl 2-hexenthioate, isopropyl
2~-decenthiocate, phenyl 2-pententhioate, tertiary butyl
2-propenthiocate, octadecyl 2-propenthiocate, dodecyl
-decenthioate, cyclopropyl 2, 3-dimethyl-z-butenthioate,
methyl 3-phenyl-2-propenthioate, and the like.



- 22 - The al pha, beta ethylenically unsaturated dithioic acid and acid
ester conpounds enpl oyed herein have the following forrmula: [err] wherein
[err] ~and Jerr] are the sanme or different and are hydrogen or
substituted or ‘unsubstituted hydrocarbyl as defined above. Exanpl es of

al pha, beta-ethylenically unsaturated dithioic acids and acid esters . of
formula XI| are 2-butendithioic acid, 2-hexeddithioic acid, 2-decendithioic

acid, 3-nethyl-2-hep- t | thi.aiL a P t althirdted d
3- phenyl - 2- pr opendi t hi o?‘gfgacglia@%- c% 3h§§§?&%ﬁ%&:&é‘29 ??ﬁﬁz? Cl Eﬁhioic
2- et hyl - 2- but &¢kSd hAasdk acid osERE)/FOBPRUNGSH (PRRIGYEd, JigFein have the
2-isopropyl - 2- FiQeiing Acrmidat 2, 3- di net hyl - 2- but endi t hi oi ¢ aci d,
3-cycl o- hexyl -2-net hyl - 2- pent endigahi Qi i d, 2-propendithioic acid,

met hyl 2-propendithioate, methyl Z:nethyl y¢-pro-, pendithioate, nethyl
2-butendi t hioate, ethyl 2- hex-Rend? =hidat « §Rﬁ“ opy{XIX)decendi t hi oat'e,
pheny! 2- pent eRfhidip@af R |1 k2 butyB 2- RRCNR4 Niple®: +9b7 g% he or
2- propendi t hi oat e, dodecyl 2-Hecendithiodte, cycloprop .

> 5ol et hyl - 2 A HEARANE Ao e ATRe MNATABEM 9% | SEDEES ke 190 Ansubsied Fwked.
l'ike. The al pha;};et@cemlemﬁl de gPAdQI abré Di OCRiANY PEIsdCoSONRYPHES,

o oo LA IR Ao B e e ol

are the sane o
hydr ocar byl as edetensal abbvef ormixhapl 3 Jof aaiph2,~bateerditkdicche! yacid,

oy AR, Sdel ] ™LA 8h el ol AL £kl -2-hep-
3-nethyd - 2- but &enddibhdiciec Rghshy| -P-pedprriii dakbiueendithioic acid,
3-cycl ohexyl - 2y Renyhi 93P ipe AT E R Y bid bakeal hi 928y¢2.ohexyl-2-buten-
Z_WODW_ZWNO%?Ehioic acid, 2-methyl-2-butendithioic acia,
2-propyl-2-propendithioic acid, 2-isopropyl-2-hexendithioic
acid, 2,3-dimethyl-2-butendithioic acid, 3~-cyclo-
hexyl-2-methyl-2~pentendithioic acid, 2-propendithioic
acid, methyl 2-propendithicate, methyl 2-methyl 2-pro-
pendithiocoate, methyl 2-butendithiocate, ethyl 2-hex-
endithioate, isopropyl 2-decendithiocate, phenyl
2-pentendithiocate, tertiary butyl 2-propendithioate,
octadecyl 2-propendithiocate, dodecyl 2~decendithioate,
cyclopropyl 2,3-dimethyl-2~butendithiocate, methyl
3-phenyl-2-propendithiocate, and the like.
gl The alpha, beta ethylenically unsaturated
thiocarboxyamide compounds employed herein have the
following formula:
' R® R} s
Rl- & = ¢ - & - NRO(NS)  (x1II)
wherein Rl, Rz, R3, RY and R® are the same or
different and are hydrogen or substituted or unsubstituted
hydrocarbyl as defined above. Examples of alpha,
beta~ethylenically unsaturated thiocarboxyamides of formula
XIII are 2-butenthicamide, 2-hexenthiocamide, 2-decen-
thiocamide, 3-methyl-2-heptenthiocamide, 3-methyl-2-buten-
thicamide, 3-phenyl-2-propenthicamide, 3-cyclohexy1-2-butén-
thiocamide, 2~methyl-2-butenthiocamide, 2-propyl-2-propen-



- 23 - thioam de, 2-isopropyl-2-hexenthioam de, 2, 3-di-

nmet hyl - 2- but ent hi oam de, 3-cycl ohexyl --2- net hyl - 2- pent en- t hi oam de,

N- met hyl -2-but ent hi oami de, N, N-di et hyl 2-hexent hi oam de, N-isopropyl

2- decent hi oam de, N phenyl 2-pententhioam de, N-tertiary butyl

2- propent hi oam de, N-octadecyl 2-propentt#i3oam de, N N-di dodecyl 2-decen-
t hi oam de, N-cycl opropyl 2, 3-di nethyl -2-butenthi oam de, _ N net hyl _

3- phenyl - Z-mxbpanhﬂ@,m daa-lﬁqpnmhl-(mﬂhéeceﬁﬁmibﬂmidwppmu bi-ebiw de,

-2-et hyl - j D0 | ke - on
with the py q=ci’Wneg ?%&%?g%%@gdﬁ't 3 }-%f %I on gﬁa"’qf% ﬁf)ﬁﬁ%ﬁ
esters of &dt;:pladnaﬂ@(l d(me!leéﬂkyll) gm#m&imwide.acwmdieml ve

of such prgf.qéfgneﬁwm LOEREH8 §v10f21-88c3ﬁi:ﬁ!bamihﬁ”]u B is
hydr ogen or

aferr err ] aIk royp, h as nethyl,
hydr ogen o= aP% tt’b‘ %‘FH“&I %‘I‘tg r%agé‘lﬁyel o?'Pé’i‘Rﬁ?E%Pé&’s‘%Pas to
L o: mI an arrm-mgtamacyﬂ.orz eprgpéenthtcanide; hw-N-mDanecy]fsopl:-a(}jgden-
u , SecCH I e referre
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met hyl or Wtwlylawewﬂhﬁ“momnyhimﬂe@eyl a&'mropih&ﬂnitmwect ed
al pha, bet %’-‘ﬁ&@ﬁ 1 30eh X PPRERT oamiRld SGE-Qﬁ?EnQUB?oBEnEﬁ&Eﬂh&dB Viyed €i n

X is oxygen ae, resul I ng reaction product Wi t he -pol yam ne contal ns at
| east one ik &tkage (-C(O N<) and such materials are herein termed

"ami do- anmi nes. " Sinippeiflarved cimpewsded Slohardwitivibawithethe
Fosnl 11 ng PEANTRERSEGERT ARTArIABERL| YR LR, Ameomnese [Favege
(- (S N<) adkyhesstarsricf sagry lis eand e(&eﬂért hadkyildo- smbsdsi tuted
ﬁggve“' e“C‘icrEJﬁJ 0AdPHi Ng19LSELARHOR ot Wish! plekBriBE Ricuptiide'aPdd
compounds of the formula:
| ' R3 0
CHy = ¢ - Cor? (XIV)
where R> is hydrogen or a C; to C, alkyl group, such
as methyl, and R, is hydrogen or a C; to C,; alkyl
group, capable of being removed so as to form an amido
group, for example, methyl, ethyl; propyl, isopropyl,
butyl, sec-butyl, tert-butyl, aryl, hexyl, etc. In the
preferred embodiments these compounds are acrylic and
methacrylic esters such as methyl or ethyl acrylate, methyl
[ or ethyl methacrylate. When the selected alpha,
beta-unsaturated compound comprises a compound of formula I
wherein X is oxygen, the resulting reaction product with
the polyamine contains at least one amido linkage (-C(O0)N<)
and such materials are herein termed "amido-amines."
Similarly, when the selected alpha, beta unsaturated
cbmpound of formula I comprises a compound wherein X is
sulfur, the resulting reaction product with the polyamine
contains thiocamide linkage (-C(S)N<) and these mnaterials
are herein termed "thicamido-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 thiocamido-amines.
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carboxylated material should preferably be used since a
cleaner reaction ensues. For example, a molar excess of
about 10-100% or greater such as 10-50%, but preferably an
excess of 30-50%, of the carboxylated material. Larger

excess can be employed if desired.

In summary, without considering other factors,
equimolar amounts of reactants tend to produce a more
linear amido-amine whereas excess of the formula I reactant
tends to yield a more cross-linked amido-amine. It should
be noted that the higher the 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
t
NH, (CH,CH,N) (H
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:



si npl est enbodi nents they may be represented by units of the foll ow ng
i-deal i zed fornul a: - 25 - [err] wherein the Rs, which may be the sane
or ‘different, are hydrogen or a substituted group, such as a hydrocarbon
group, * for 'exanple, al kyl, alkenyl, alkynyl, aryl, etc., and Ais a noiety
of the polyam ne which, for exanple, may be aryl, cycloal kyl, alkyl, etc., -
and n is an integer such as 1-10 or greales; .The above sinplified fornmula
represents a |inear am do-am ne polyner. -However, cross-I|inked polyners
may al so be forned by ergloyinggertain cofgitiggs since the pol yner has

| abi | e hydrogens which cangfurthen react wkh eitther the unsaturated noiety
by addi ng across the d'bl?blé Pocrhd‘a‘ti‘;ﬂzamcﬁ#y'r-@_wm a carboxyl ate group.
Preferably, however, the am do-am ngs of this invention are not

cross-1linked,tqQ an stgntial, degre nd re preferabl
subst anti al Sﬂ"qﬁ%réﬁgr g}gr'ab‘f%g‘?h@ggo%/ mgﬁg LE@i aﬂ? ae?rnegmtdt eS8 st
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about 2 to @ndf. kBsh @%Yatﬁgl the npabyamine; Uh;‘v,cheqlﬁqralmkﬁn pRaYmar y

am ne in t heePUMAD] NeyELaaLRPL, PALKYL, e dci heandSAt iaalaed irftddart s@éh
formula I. The .reaction between the sel ected pol yam ne and acryl ate-type
conpound i s X1 VuIER2EER, suitabl e tenperature.  Tenperatures up to
t he deconposition poiThes aboveactimplsi fietl pformuia cepiesenipsopedlinean

Deow For ] RERSCEAIG TBpLVARe0! | BRSSPV 1ENAR0 plguitar gl

hours. Wher @8 aBeyfarmesbysieanpliaying| sgsgainhcopditiens osinge the

reaction capdi§mer has labile hydrogens which can further react with
either the unsaturated moiety by adding across the double
bond or by amidifying with a carboxylate group.

Preferably, however, the amido-amines of this
invention are not cross-linked to any substantial degree,
and more preferably are substantially linear.

Preferably, the polyamine reactant contains at
least one primary amine (and 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

N 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
temberature. 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 alcchol is removed



judged by the renoval of the alcohol in formng the amde. During the early
part of the reaction alcohol is renoved - 26 - quite readily below [err]
in the,case of |ow boiling al cohols such as net hanol or ethanol. As the
reaction slows, the tenperature is raised to push the polynerization to
conpletion and the tenperature may be raisd-to . [err] toward the end of the
reaction. Renoval of alcohol is a convenient nethod of judging the
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desired, aHY(é.%I?bﬁ-ﬁ §0|w‘fﬁﬁ f4n g Qﬁﬂi?&@ﬂn)"m&éh% BW&\Q&t, and

| norgani c, earrggc@(m ofa an ethylenically unsaturated carboxyamide
of formula X liberates the corresponding HNR‘(RS)
compound (e.g., ammonia when R? and R% are each
hydrogen) as by-product.

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

" 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
methacrylate can be illustrated as follows:



As an-exanpl e of the am do-am ne adducts, the reaction of tetraethylene
pentaam ne (TEPA) with methyl nethacrylate can be illustrated as follows:

- 27-- Jerr] AM NE NEUTRALI ZATI ON OF THE HYDROCARBYL DI CARBOXYLI C ACI D
MATERI AL In‘order to formthe poly (C5-C9 | actone) adduct dispersants of
the present invention, the hydrocarbyl di-carboxylic material nust be
neutralized with the selected am do-amne material. This will result in the
formation of an inide or anide |inkage, or a m'ﬁure of ifiCHz0HYd ani de

| i nkages, int L |, gkl yL,.iQ;Hﬁ&m:.' d w
| act one-reactiv “ﬁﬁ?@ﬁaﬁ?ﬁgﬁm. The Iaclcta.ck))rgsr eactive amg
will initiate the subsequent | actone polynerization to proyi
di spersants of this invention. The am d@ anmne is readily“eacted with the

sel ected dicgr | i I,d ' N kenyl succinic anhydride, by
heating an ol zﬁi@a@aﬁﬁéa%%@%ﬁﬁ W. % of the dicarboxylic acid.
material to about 100 CHLHL{NHEHoCH,dBMN2125 to [err] generally for 1 to

~ 10, e.g. 2to 6 hours until the desired amount of water is renoved. The
heating is preferably carried out to favor formation of imdes or m xtures
of im des and am des, rather than am des and salts. Generally fromO0.5

to 5 (e.g., 0.75 AMINE NEUTRALEZATION COF abWEt HEDROCARBYDL DDCARBOXYLIC

di carboxylic acid noiety content (e, mal ei ¢ anhydri de content)
I's used per equi roo- —T TTe: | e of
t he reaction of an am do-am ne reactant with a |l ong chain dicarboxylic

a‘_ﬂ/‘?‘ PrOdUCi Ng reactagh iSrddi® £62%d M ChePPolySOfedsesNeadtone) Gdduct
dispersants of the present invention, the hydrocarbyl
dicarboxylic material must be neutralized with the selected
amido-amine material. This will result in the formation of
an imide or amide linkage, or a mixture of imide and amide
linkages, in the hydrocarbyl dicarboxylic material and will
add a lactone-reactive amino group thereto. The
lactone-reactive amino group will initiate the subsequent
lactone polymerization to provide the novel dispersants of
this invention.

The amido-amine is readily reacted with the
selected dicarboxylic acid material, e.g. alkenyl succinic
anhydride, by heating an oil solution containing 5 to 95

N wt. % of the dicarboxylic acid material to about 100 to
250°cC., preferablir 125 to 175°C., generally for 1 to 10,
e.g. 2 to 6 hours until the desired amount of water is
removed. The heating is preferably carried out to favor
formation of imides or mixtures of imides and amides,
rather than amides and salts. Generally from 0.5 to 5
(e.g., 0.75 to 3), preferably from about. 1.5 to 2.5 moles
of dicarboxylic acid moiety content (e.g., grafted maleic
anhydride content) is used per equivalent of amido-amine
reactant, e.g., amine. _

An example of the reaction of an amido-amine
reactant with a long chain dicarboxylic acid producing
reactant is the reaction of polyisobutylene succinic



- 28 -- anhydride (PIBSA) with a poly am do-am ne having two term nal -NH2
groups, which can be illustrated as follows: [err] It wll be understood
that ‘the amido-am ne reactant B can be enployed alone or in adm xture with
any of -‘the dbove descri bed am nes, such as the polyal kyl ene pol yam nes,
useful in preparing the am do-am ne reactant. Preferably, the long chain
substituted dicarboxylic acid producing mat®drTal and anido-amine will be
contacted f i an L copditions suffici,ent to,reagt substantially
all of the aﬁ?W?trgﬁtﬂgx)n Yﬂgharﬂ d8—°§r¥_n8mrl T%{'T‘eTﬁB’ﬁgﬁgre WO
this reactitomroadnpd f eNHyegyupsf,r awvhdechnsiani be illwdtrathed as

am do- am nepgliabdxoxylic acid material reaction can be conducted in a polar
or non-pol ar solvent (e.g., xylene, toluene, benzene and the like), and is
preferably conducted in the presence of a mneral or synthetic lubricating
oi | . LACTONE POLYMER CAPPI NG OF THE AM NE NEUTRALI ZED HYDROCARBYL

SUBSTI TUTED DI CARB@XYLI C MATERI AL I n an aspect of invention, the novel poly

(C5-QC9 | act ucts are prepared b>'bpol yneri zing the | actone using at
| east one residdal \@m pe fyngtirenadit é h i Xed,hydrocar byl .
substituted dicdrb ych (e é}‘i’g% Z‘Pﬁlm@ga;& 2an

pol ymeri zation iniY{ator. Useful |actone conpounds for this cess include
pol ymeri zabl e | actones having at |east five carbon atons igft he | actone
ring, e.g. 5to 9 carbon atons. The |actones may be subs{ituted or

unsubstituted and the subtituents, if any, may conprise, for exanple, Cl to
C25 straight or

A\ p O\
P -~ N r—- s
| /\u-(cl,_);ﬂHC(C”z),.N\-\(CH:.),_ -
o

o

It will be understood that the amido-amine
reactant B can be employed alone or in admixture with any
of the above described amines, such as the polyalkylene
polyamines, useful in preparing the amido-amine reactant.

Preferably, the long chain substituted

N dicarboxylic acid producing 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.



branched chain al kyl; aryl, aralkyl, or cycloal kyl having 6 to 60 total
carbon atons; Cl to Cl2 al koxy or other groups which would not interfere
with the ring opening reaction and adduct formation. The preferred | actones.
have noe nore than two substituent groups, and the nore preferred | actones
are unsubstituted. Non-limting exanples é.jhe useful |actone include
del t a- val erol act one, nethyl - del t aval er ol att one E- capr ol act one,

met hyl - E- capr ol act on&heli e h @ o Fagsime| abtaqcbmymw BEcdabr slatevial
cycl ohexyl - Eeaéle&%aféaﬂnebeﬁ%% 'xﬁcapwﬁ&t BE nSﬁng)shakagmﬁent

met hyl - capryl ol act one,. and e, wi.th E-Caprol actaone particularly
preferred. fRe gr'ltngx&kerﬂ?lg MW?zatl?%‘hzﬁFet Hnd 5 Ghh e 1dKs eracﬂ’@n 3 th

t he negt ral pn:lférdmgarbgsgdmdﬁhdt utredtﬂacieysbes;hue alafdbara?]ﬂrnﬁ-anabﬂae
carried out t hoyt, a catal yst simply by heating a

m xt ure of FKEtFSEgSnéugﬁicangﬂbS i c acid material in a reaction vessel
I n the absence of a solvent at a tenperature of fron1about [err] to about
[err] nmore preferrably at ¢a , , haut [err] and
nost preferably about [erf] period of t+ne
to effect polynerizati onNaiGaddesa) [ § Sl 3Ehononer and/ or
pol ymer can be enpl oyed to cont pDYcaARROXYIITCY M eactlon rates. In one
preferred enbodi nent of the invention, the C5-C9 lactone is reacted with a
pol yi sobut enyl succi ni mi de whi ch has been prepared by neutrali zing

pol yi sobut enyl succi Anc aici dspeck af alnpéationdi dhenenasebupbilyed GErete.
This reacti

S i e heERaR ABPLELE a8 AN, B A 1R BN

using at least one residual amine functzonal:.ty on the
neuralized hydrocarbyl substituted dicarboxylic acid
material as the ring opening and polymerization initiator.

Useful lactone compounds for this process include
polymerizable lactones having at least five carbbn atoms in
the lactone ring, e.g. 5 to 9 carbon atoms. The lactones
may be substituted or unsubstituted and the subtituents, if
any, may comprise, for example, Cl to C25 straight or
branched chain alkyl; aryl, aralkyl, or cycloalkyl having 6
to 60 total carbon atoms; Cl to Cl2 alkoxy or other groups
which would not interfere with the ring opening reaction
and adduct formation. The preferred lactones have no more

\/ than two substituent groups, and the more preferred
lactones are unsubstituted.

Non-limiting examplés of the useful lactone
include delta-valerolactone, methyl-deltavalerolactone,
E-caprolactone, methyl-E-caprolactone,
dimethyl-E-caprolactone, methoxy-E-caprolactone,
cyclohexyl—E-caprolactoﬁe, methylbenzyl-Ecaprolactone,
caprylolactone, methyl-caprylolactone, and the 1like, with
E-caprolactone being particularly preferred.

The ring opening polymerization of the lactone by
reaction with the neutralized hydrocarbyl substituted
dicarboxylic acid material may be carried out, with or



where>x is a nunber from1l to 4, mhas an average value of from about 0.2
to about 100, preferably from1l to about 20, z is from4 to 8, PIB
represents pol yi sobutyl ene havi ng a nunber average nol ecul ar wei ght of from
about 700 to about 5,000, preferably about 900 to about 3,000, and the
ratio- (functionality) of succinic acid roB@t4es is fromabout 0.7 to about
2.0 per equival ent wei ght of polyisobutylene, and nore preferably from
about 1.00withewt: a. catalystivsinplYebyhtheating yasosixtyepcof the3; -
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edited by keaatiomdateagen, published by Marcel Dekker in 1969, wherein
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be added to the reaction m Xture at ang e I've concentratl on
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succinic acid with an aliphatic diamine as outlined -above.
This reaction can be depicted generally by the following

equation when the succinimide has available primary amino

functionality:
o

7 e

Plﬁ-C‘HC\N_{(C“‘Js_N HC.(C u’)‘NH(CNz),N “z-l + m cH
end J
"%
o
'? o]

. ' "
P1s-qH i:”t”t); “)‘“‘CQ“‘):N“ (CHa) NH- [C(Cllz)tOJ;‘H

- CHs \

O

where x is a number from 1 to 4, m has an average value of
from about 0.2 to about 100, preferably from 1 to about 20,
z is from 4 to 8, PIB represents polyisobutylene having a
number average molecular weight of from about 700 to about
5,000, preferably about 900 to about 3,000, and the ratio-
(functionality) of succinic acid moieties is from about 0.7
to about 2.0 per equivalent weight of polyisobutylene, and
more preferably from about 1.00 to about 1.5 per equivalent
weight of polyisobutylene. '



- 32 --Wen initiating the polynerization of the | actone nononmer under the

condi ttons’ descri bed herein, the lactone will react selectively first with

pri mary amino groups present in the initiator nolecule and forma pol yner

adduct contafning the polylactone ester group and a termnal hydroxyl

group. In the absence of a catal yst, any excess |actone nonaonmer wll

either react wth a secondary am no group pBesent in the initiator nolecule

or with the hydroxyl group fornmed via the reaction of the |actone with the

primary amino groups. Whehn thise auassariad def has ;available sgcandary,apino

. octanoate, ifyh éae;#ﬁv t Efxet head i e canciisé 2Blepiditeld SaréraPIP MY
na

nore readily vmth t h droxyl group than wth a secondary am no
group thus pFBGuSP%b%YiﬁEI QHHEFéﬂé'ester addpct . |f the stoichionmetry of
the initiator |s/such that wery few pri rrary am no roups are avai labl e,
secondary arﬁag. rou s wll we cenver%ﬁgj t&e adducts.

n}g am n

preference t N |ldH grou resul t s\E&wsYan
ggva{]cf &) A5 &P g

added benefi SPecific appl i cati ons % he presence of prinmary
am nes i s consi de@ed to be del eterious to per or mance (such W el .

di sper sancy). In those cases, the present invention provid ans for
repl aci ng the del eterious am ne group with an am de W and a

desi rabl e hydroxyl group. In the reactions shown abGve in Equation 6, the
values of mand n or the average degree of pol rization (DP) (wherein

DP=(mtn)/2) of the | actone nononers may vary Adependi ng upon the intended
application. At DP's of nuch greatgr thanpfabout 10, e.g., greater than

about 50, the polylactone adducts b Ch linity, a
charécteristic w@ch is unde@rabl fig&ﬂw—(ﬁubl e-/4p& sant due to the
‘consequent c\/l sc \h{é\ n.sohlid 0| I dct s i ch can be
obtai ned. ' E éﬂ GJb.l R dduct possessing | ow

vi scosity an@‘ﬂﬁ%{ra udge and War ni sh i nhi bi ti &y acteristics

/? é
where x is a number from 1 to 4, z is a number from 4 to 8,
ahd m has an average value of from 2zero to ‘about 100,
preferably from 1 to about 20. _

Catalysts useful in the promotion of the
above-identified reaction are selected from the group
consisting of stannous octanoate, stannous hexanoate,

— stannous oxalate, tetrabutyl titanate, a variety of metal

S organic based catalysts, acid catalysts and amine
catalysts, as described on page 266, and forward in a book
chapter authored by R. D. Lundberg and E. F. Cox entitled,
"Kinetics and Mechanisms of Polymerization: Ring Opening
Polymerization":' edited by Frisch and Reegen, published by.
Marcel Dekker in 1969, whereip stannous octanocate is an
especially preferred catalyst. The catalyst may be added
to the reaction mixture at any effective concentration
level. However, the catalyst generally is added at a
concentration level of about 50 to about 10,000 parts of
catalyst per one million parts by weight of total reaction
mixture.



are obt ai ned. - 33 - Accordingly, regardless of the identity of the
lactone and neutralized hydrocarbyl substituted dicarboxylic acid

materi al, the average degree of polynerization (DP) shoul d be between about
1 and about” 100, nore preferably between about 1 and about 50, and nost
preferably between about 0.2 and about 29.3{yfther aspects of the present

I nvention reside in the formation of netal tonpl exes and ot her :

st-t t t deri ' FRCYeY ' ' t |
oo ot T A s Y 486 SApAaELYERA 10 DBk gocone

additives prepared in accor

conpl exes nejoRemes: wnden theorandisiangh dessribes hexpin, othemjlasgkong a
rcgagtg i ?/e {TEtﬁllé.h.ODrégedQ! %eﬂaek?gréxty afetigigt haci:oﬁm rg&iif%r?f &ﬂfn?r P%%bs

- actone erive | er erl S. X ormn et a
reactants i nBFﬁﬁ@nlx'hénn ié&at@#ﬁ%ﬁﬁk%e h%’iwdgg’,mcar 882W5Fe§,ddu°t
phosphat es, tontaimiapiattise poliylisstoned dstareggwdupr ansd t @onteeindnal

h ' . JU |, ] |
Cungsten. r PRORSRRY ghqufy | ERDRHe ERESHLY b A VR alT KRY° iKPens,
anti nony andlagtonekaongmen will ®ithexurescsi wikheacomgtendany r axdmioons
may be foundgrBup S-prtﬁébﬁ"tt Sid 39ﬁe90§n§%9.a%r2§tﬂ?é’buf35tdfr%fﬂg?”?:ﬁ\g

conpositions_include those forned, by, reacting the novel additives

present i nveRYAERX¥L: BTGNP SForRed Tid( the.Feack Rt the  lagtones @idh o¢
from the grothecprimairiyncamindogesdupsi. de, Ihothe Ptedenvalrof ca katalyst,
il 11 des ancbadl 8" sl dtindite. Tan ke B ERyP, FRge. SBE 1A¥AR
AR g meyneyiinamsat st martlniivipinesrrliesiiin
gut usi ng p?%%ggﬂégls' Igggm%r% t%g&éﬁt ihtahl?g?i%a?fpl%d% i %ﬁhrirg @[)r;d@
accorrplishédtPHs producing a polylactone ester adduct. f the
stoichiometry of the initiator is such that very few
primary "amino groups are available, secondary amino groups
will be converted to polylactone adducts. This preferance
towards reaction with the primary amino groups results in
an added benefit in those specific applications where the
presence of primary amines is considered to be deleterious
to performance (such as in diesel dispersancy). In those
cases, the present invention provides a means for replacing
the deleterious amine group with an amide function and a

desirable hydroxyl group.
3,,,_/ In the reactions shown above in Equation 6, the
values of m and n or the average degree of polymerization
(DP) (wherein DP=(m+n)/2) of the lactone monomers may vary
~ depending upon the intended appl ication. At DP’s of much
greater than about 10, e.g., greater than about 50, the
polylactone adducts can exhibit crystallinity; a
characteristic which is undesirable in an o0il soluble
dispersant due to the consequent high viscosity or even
solid, oil products which can be obtained. However, at
lower DP’s, o0il soluble adducts possessing low viscosity
and desirable sludge and varnish inhibition characteristics
are obtained.



accordance with the teachings of U S Patent 3,254,025 by treating the
-+ C5-,C9 lactone derived additive conpound with a boron oxide, halide, ester
or 'acid. - Treatment may be carried out by adding about 1-3 wt.% of the.
boron cenpound, - 34 preferably boric acid, and heating and stirring the
reaction m xture at about [err] to [err] f:gé 1 to 5 hours followed by

d

- nitrogen stripping and filtration, if desi [ Mneral oil or inert organic

~solvents facilitate the progess Z : | L ¢ N gFANe g

.~ enployed in adni xtur e%‘?ﬂréﬁ@gaé'\/el rgﬁgf&lgr#%re% :ggrgggﬁésn%fhfga
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substitute I ' | d ter | t1he Y e’} )
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succi ni ni des PEFEmprizpatdion udRPdt RhouRd pBRs RRLVesD: gheut qbsand,capont
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- reacting pol yet hyl ene Puttres: asgectsebfathbylpmes_qlmﬁa%ergi;mr;égiedm gne

hexam ne, po'éiP&‘ygB%L‘é%nﬁlfstr;g{aﬁ%y%%M aghdCothery: post-treatment

pol yoxypropyl €ne diam ne, ol am nonet hane an entaerythritol, and
combi nat i ons deTivEtivies a® &yl Rerafed cdaplva ‘P‘F%rﬁﬁl thY‘%I \7)‘“’3";'l

Shore, e PSS Besiovrad Grppacsenaanst waior it sem vt ion.
an ami do- ani RHLEARKE BR Ew tﬁ.&mfglglfﬁnﬁl' g’?‘%\gd%l ?‘?ﬁg?r‘g;@?ﬂ g S Sféf&ééai Vit
pol yal kyl ene Kidwreanteehnighesn ofc repipiiayingear reactive metal ion species
~ during or after the formation of the present C5-C9 lactone
derived dispersant materials. Complex forming metal

reactants include the nitrates, thiocyanates, halides,
carboxylates, phdsphates, thio-phosphates, sulfates, and

borates of transition metals such as iron, cobalt, nickel,

copper, chromium, manganese, molybdenunm, tungsten,

Y

ruthenium, palladium, platinum, cadmium, lead, silver,
mercury, antimony and the like. Prior art disclosures of
these complexing reactions may be found in U.S. Patents
3,306,908 and Re. 26,433.
Post-treatment compositions include those formed
. by reacting the novel additives of the present invention -
w with one or more post-treating reagents, usually selected
from the group consisting of boron oxide, boron oxide
hydrate, boron halides,boron esters, boron acids, sulfur,
sulfur chlorides, phosphorous sulfides and oxides,
carboxylic acid or anhydride acylating agents, epoxides and
episulfides and acrylonitriles. The reaction of such
posttreating agents with the novel additives of this
invention is carried out using procedures known in the
art. For example, boration may be accomplished in
accordance with the teachings of U.S. Patent 3,254,025 by
treating the C5-C9 lactone derived additive compound with a
boron oxide, halide, ester or acid. Treatment may be
carried out by adding about 1-3 wt.% of the boron compound,



sel ectied fromthe group consisting of |ower alkyl alky-acrylates (e.g.,
met hyl:, ethyl, iso-propyl, propyl, iso-butyl, n-butyl, tert-butyl, etc.,
esters .of” nethacrylic acid, acrylic acid, and the like), and (3) a [err]
| actone: material (e.g., delta-val erol actone, nethyl -deltavalerol actone,
E-caprol act one, net hyl - E-caprol act one, drn® hyl - E- capr ol act one,
met hoxy- E- caprol act one, cycl ohexyl - E-caprol actone,, ' ..
net hyl benzy| PES&SFabIN® oger%ﬁpriﬁbﬂactéﬁé, heafing apnd ostdrginamnghene
: i lI:<)e_) : tT_he dieaetsant %i@itdﬁée_aeteaaahtl rTl\af.mtc ftEb C865 !oct Ifaiorzpoe@L ed ugg&g a
ubricating Qil_.in gny conyenien " us, es xtures can he e
direct iy 1o Elrednbiiaberesey SREapbins, an Thultiatlon, [ deeliedine
desired | eveMisferahcenilatopn infertec cigmeicasolventsbl fadind tatted the
addi ti onal 'BPSc%%% can occur at roomtenperature - 36 - or elevated
t enper at ur es: érnatively, the dispersants can be blended with a
suitabl e oil-soluble solvent and base oil to forma concentrate, and then
bl endi ng the concentrate with a lubricating oil basestock to obtain the
final fornulation. Such di spersant concentrates will typically contain-
(on an active ingredient (A l1.) basis) fromabout 20 to about 60 wt.% and
preferably fromabout 10 to about 40 wt.% dispersant additive, and
typically fromabout 30 to 90 wt.% preferably fromabout 40 to 60 w.%
base oil, based on the concentrate weight. The lubricating oil basestock
for the dispersant typically is adapted to performa selected function by
the incorporation of additional additives therein to formlubricating oi
conpositions (i.e., formulations). LUBRI CATI NG COVPCSI TI ONS The | act one
derded additives of the present i.nvention have been found to possess very
good di spersant properties as neasured herein in a wide variety of



environnments. Accordingly, the |actone derived adducts are used by
~i'ncorporation and dissolution into an ol eagi nous material such as fuels and
| ubri catiing oils. When the dispersants of this invention are used in
normal |y liquid petroleumfuels such as mddle distillates boiling from
‘about 65 to [err] including kerosene, diesel fuels, hone heating fuel oil,
jet fuels, etc., a concentration of the add?®ive in the fuel in the range

of typi cal | y from about_ 0. 001 Q about 0. eferab 0. 001 to a ou,t
0.1 wei ght percent, baSkh8x t‘hésﬁﬁﬁ?a\ﬂ& ri’oifg hERBmRei ($BRIAN S

usual |y be enpldmixitufée Wittt othedarcavedd dmiﬂe#anhne fdirspdﬂsanta)rntarghis
utifity in| “fiW‘éxlwgno'ixaé 'ExHSQé d‘ﬁblg‘i k?Xmaé%PéeaQBL-ethiur af&a?

the additives are dissol Vv perse ase

synthetic al t is&agn t Mdmwabyaas%ubstst%eﬂ Maréoqaq@riéat acigematerial
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the present invention include those convent | nal%sggl oyed as cr.ankcase

| ubricating of-&for LONF kShGHin cBYITPAFRY uted pucgdnimides.
conbustion engbmlaa:qc rofissach o athielre astetﬁsaﬂtsarwwethosar descrdbéd in

nehi eved by o oo ERGNY, seiiar, Moy 95 on. TIRF YepriHas B SR T
base oils conventional Ay mrgﬁe:;xaﬂ igroupl/ of ashjess dispersantsy@ms those

transmtting HlefidfedUFrSin %‘81 bbut msshméiwéaa tdﬁhorsdéé&ﬂf'c
uni versal tract 8 f|UIdS and raul.ic fluids, heavy duiy hydraulic

fl ui ds, power dRgde lﬁHQ“Rﬁd 3R |Feacted. WithpAmiy ?sa“‘l%sﬁﬁ%"ts
oi |'s, punp oi fermed dyharedctingapolgethylénapanihesys eian alﬁtﬁﬁuiylene

fr ém the | ncob%?{ﬁﬂfﬂet hergngagfthtyqeer?gd'l;[e':é/aen?il?f t heofyg§$ethyn.l\./en and
polyoxypropylene amines, e.g., polyoxypropylene diamine,
trismethylolaminomethane and pentaerythfitol, and
combinations thereof, with an acrylate-type compound of
formula (XIV) above. One particularly preferred dispersant
combination involves a polyisobutene substituted with
succinic anhydride groups and reacted with an amido-amine
adduct which has been formed by the reaction of (1) a
polyalkylene polyamine, (2) an aérylate-type reactant
selected from the group consisting of lower alkyl
alky-acrylates (e.g., methyl, ethyl, iso-propyl, propyl,
iso-butyl, n-butyl, tert-butyl, etc., esters of methacrylic
W/ acid, acrylic acid, and the like), and (3) a Cg = Cq
lactone material (e.g., delta-valerolactone,
methyl~deltavalerolactone, E-caprolactone,
methyl-E-caprolactone, dimethyl-E-caprolactone, .
methoxy-E-caprolactone, cyclohexyl-E-caprolactone,
methylbenzyl-E-caprolactone, caprylolactone,
methyl-caprylolactone and the like).

The dispersants of the present invention can be
incorporated into a lubricating oil in any convenient way.
Thus, these mixtures can be added directly to the oil by
dispersing or dissolving the same in the o0il at the desired
level of concentration of the dispersant. Such blending
into the additional lube o0il can occur at room temperature




Thus, the additives of the present invention may be suitably incorporated

i it o 'synthetic base oils such as al kyl esters of dicarboxylic acids,

pol ygl ycol s .and al cohol s, pol yal phaol efins, al kyl benzenes, organic esters
of phosphoric acids, polysilicone oils, etc. The lubricating oil base stock
conveniently has a viscosity of typically_ ut 2.5 to about 12, and
preferably about 2.5 to about 9 cs. at [err] The dispersants of this

i nvention areypi 'ela%%igf,stg@?%e@é&.i n {2'1 eiﬂohiiéiv&léf%ai &y aispbtabhes

solvent, or are stabI{ e materials -sol u fe, di ssol vab or
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The lactone derived additives of the present
invention have been found to possess very good qispersant
properties as measured herein in a wide variety of
environments. .

Accordingly, the lactone derived adducts are used
by incorporation and dissolution into an oleaginous
material such as fuels and lubricating oils. '

When the dispersants of this invention are used in
normally liquid petroleum fuels such as middle distillates
boiling from about 65 to 430°C., including kerosene, diesel
fuels, home heating fuel oil, jet fuels, etc., a
concentration of the additive in the fuel in the range of
typically from about 0.001 to about 0.5, and preferably
0.001 to about 0.1 weight percent, based on the total
weight of the composition, will usually be employed.

The lactone derived dispersants find their primary
utility in lubricating oil compositions which employ a base
oil in which the additives are dissolved or dispersed.

Such base o0ils may be natural or synthetic
although-the natural base o0ils will derive a greater
benefit. o



In the preparation of lubricating oil formulations it is conmon practice to
i ntroduce the additives in the formof 10 to 80 wt. % e.g. 20 to 80 wt. %
acti've ingredient concentrates in hydrocarbon oil, e.g. mneral |ubricating
oil, or other®suitable solvent. Usually these concentrates may- be dil uted
with 3 to 100, e.g. 5 to 40 parts by weight of lubricating oil, per part by
wei ght of the additive package, in form ng £i3W shed |ubricants, e.g.
crankcase notor oils. The purpose of concentrates, of course, is to nake
the handling of the variBa®@nieiils s sedd ablie ciQrafisgwki® dPFeRaming

to facilitate sphwiiedtdh dlcawosimdﬂ& toe finel pbéeaﬂt inWﬁhioh include
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with a |ube oil gSin Il t | [
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| ubricating oil "COMPOSI can e |nc e5|red
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preferably and other 1lubricating oil compositions can also benefit
from the incorporation therein of the additives of the
present ‘invention.

' Thus, the additives of the present invention may
be suitably incorporated into synthetic base oils
such as alkyl esters of dicarboxylic acids, polyglyéols and
alcohols, polyalphaolefins, alkyl benzenes, organic esters
of. phosphoric acids, polysilicone oils, etc.

The lubricating oil base stock conveniently has a
viscosity of typically about 2.5 to about 12, and
preferably about 2.5 to about 9 cs. at 100°C.

\ The dispersants of this invention are oil soluble,
dissolvable in oil with the aid of a suitable solvent, or
are stably dispersibie 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 o0il in all proportions. It does mean,
liowever, that the dispersant 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 o0il is employed. Moreover, the
additional incorporation of other additives may also permit
incorporation of higher levels of a particular dispersant,
if desired. '



fromabout 0.1 to about 7 wt.% based on the weight of said conposition.
Nat ural oils include animal oils and vegetable oils (e.g., castor, lard
oil) liquid petroleumoils and hydrorefined, solvent-treated or
acid-treated mneral lubricating oils of the paraffinic, naphthenic and
m xed paraffinic-naphthenic types. Gls of lubricating viscosity derived
fromcoal or shale are al so useful base oiigs~ Al kyl ene oxi de pol yners and
i nterpolyners and derivatives thereof where the term nal hydroxyl groups
have been nodified byLebrdriddtiag ooilet bompbositiions ot e.g.conutiamatic
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it is common practice to introduce the additives in the
form of 10 to 80 wt. %, e.g. 20 to 80 wt. % active
ingredient concentrates in hydrocarbon oil, e.g. mineral
lubricating o0il, or other suitable solvent. Usually these
concentrates may be diluted with 3 to 100, e.g. 5 to 40
parts by weight of lubricating oil, per part by weight of
the additive package, in forming finished lubricants, e.qg.
crankcase motor oils. The purpose of concentrates, of
course, is to make the handling of the various materials
less difficult and awkward as well as to facilitate

solution or dispersion in the final blend. Thus, a

P . dispersant would be usually employed in the form of a 40 to
50 wt. % concentrate, for example, in a lubricating oil
fraction.

The ashless dispersants 6_f the present invention
will be generally used in admixture with a 1lube oil
basestock, comprising an oil of lubricating viscosity,
including natural and synthetic lubricating oils and
mixtures thereof. Thus, the lactone derived additives of
the present invention can be employed in a lubricating oil
composition which comprises lubricating oil, typically in a
major amount, and the dispersant additive, typically in a
minor amount, which is effective to impart enhanced
dispersancy, relative to the absence of the additive.
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obt ai ned directlé fromretorting operations, a petroleumoil o%tal ned
directly fronf® i n or ester oil obtained directly from an

esterification processNatar@PEd cildoindludécan il "wills and4vegetuble
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one or nore hydrorefined, solvent-treated or acid-treated mineral
lubricating oils of the paraffinic, naphthenic and mixed
paraffinic-naphthenic types. 0ils of lubricating viscosity

derived from coal or shale are also useful base oils.
Alkylene oxide polymérs and interpolymers and
derivatives thereof where the terminal hydroxyl groups have
been modified by esterification, étherification, etc.,
constitute another class of known synthetic lubricating
oils. These are exemplified by polyoxyalkylene polymers
prepared by polymerization of ethylene oxide or propylene
oxide, the alkyl and aryl ethers of these polyoxyalkylene
\_ polymers (e.g., methyl-poly isopropylene glycol ether
having an average molecular weight of 1000, diphenyl ether
of poly-ethylene glycol having a molecular weight of
500-1000, diethyl ether of polypropylene glycol having a
molecular weight of 1000-1500); and mono- and
polycarboxylic esters thereof, for example, the acetic acid
esters, mixed C,-Cg fatty acid esters and C,3 Oxo

acid diester of tetraethylene glycol.

Another suitable class of synthetic lubricating
oils comprises the esters of dicarboxylic acids (e.q.,
phthalic acid, succinic acid, alkyl succinic acids and
alkenyl succinic acids, maleic acid, azelaic acid, suberic
acid, seba_sic acid, fumaric acid, adipic acid, linoleic



properties. Many such purification techniques, such as distillation, _
sol.vent extraction, acid or base extraction, filtration and percolation are
known to those skilled in the art. Rerefined oils are obtained by processes
simlar to those used to obtain refined oils applied to refined oils which

have been already used in service. Such_rgrefined oils are also known as

recl ai med or reprocessed oils and often are additionally processed by
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hydrocarbons and 480lyol ethers such as neopentyl glycol,
trimethylolpropane, pentaerythritol, dipentaerythritol and
tripentaerythritol. '

~Silicon~-based o0ils such as the polyalkyl-,
polyaryl-, polyalkoxy-, or polyaryloxysiloxane oils and
silicate oils comprise another useful class of synthetic
lubricants; they include tetraethyl silicate,
tetraisopropyl silicate, tetra-(2-ethylhexyl)silicate,
tetra-(4-methyl-2-ethylhexyl)silicate, tetra-(p-tert-
butylphenyl)silicate, hexa-(4-methyl-2-pentoxy)disiloxane,
poly(methyl)siloxanes and poly(methylphenyl)siloxanes.
Other synthetic lubricating oils include liquid esters of
phosphorus-containing acids (e.g., tricresyl phosphate,
trioctyl phosphate, diethyl ester of decylphosphonic acid)
and polymeric tetrahydrofurans.

Unrefined, refined and rerefined oils can be used
in the lubricants of the present invention. Unrefined oils
are those obtained directly from a natural or synthetic
source without further purification treatment. For
example, a shale oil obtained directly from retorting
operations, a petroleum o0il obtained directly from
distillation or ester oil obtained directly from an
esterification process and used without further treatment



such as those obtained fromthe fractionation of petroleumby distillation
and/ or extraction or by the al kylation of aromatic hydrocarbons as for _
exanpl e those obtai ned by al kyl ati ng benzene, tol uene, xylene, naphthal ene,
di phenyl* and the hal ogen derivatives such as chl orobenzene, chl orotol uene
and chl oronapht hal ene. The al kyl ation may_ Re carried out in the presence of
a catalyst with alkylating agents having fromabout 3 to nore than 30
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alkyl sallcylates, naph henates, and other oil soluble

mono- and di-carboxylic acids. Highly basic, that is
. overbased metal salts which are frequently used as
detergents appear particularly prone to interaction with
the ashless dispersant.' Usually these metal containing
" rust inhibitors and detergents are used in | lubricating oil
in amounts of about 0.0l1 to 10, e.g. 0.1 to 5 wt. %, based
on the weight of the total lubricating composition. Marine
diesel lubricating oils typically employ such
metal-containing rust inhibitors and detergents in amounts
of up to about 20 wt.%. | |
Highly basic alkaline earth metal sulfonates are
frequently used as detergents. They are usually produced
by heating a mixture comprising an oil-soluble sulfonate or
alkaryl sulfonic acid, with an excess of alkaline earth
metal compound above that required for complete
neutralization of any sulfonic acid present and thereafter
forming a dispersed carbonate complex by reacting the
excess metal with carbon dioxide to provide the desired
overbasing. The sulfonic acids are tYpically obtained by
the sulfonation of alkyl substituted aromatic hydrocarbons




- 43 - Neutral netal sulfonates are frequently used as rust inhibitors.

Pol yval ent netal alkyl salicylate and naphthenate materials are known
additives for lubricating oil conpositions to inprove their high

t enper at ure:performance and to counteract deposition of carbonaceous nmatter
on pistons (U S. Patent 2,6744,069). An ingjease in reserve basicity of the
pol yval ent netal alkyl salicylates and naphthenates can be realized by
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The alkaline earth metal compounds which may be
used in neutralizing these alkaryl sulfonic acids to
provide the sulfonates includes the oxides and hydroxides,
alkoxides, carbonates, carboxylate, sulfide, hydrosulfide,
nitrate, borates and ‘ethers of magnesium, calcium, and
barium. Examples are calcium oxide, calcium hydroxide,
magnesium acetate and magnesium borate. As noted, the
alkaline earth metal compound is used in excess of that
required to complete neutralization of the alkaryl sulfonic
acids. Generally, the amount ranges from about 100 to
220%, although it is preferred to use at least 125%; of the
stoichiometric amount of metal required for complete
neutralization.

Various other preparations of basic alkaline earth
metal alkaryl sulfonates are known, such as U.S. Patents
3,150,088 and 3,150,089 wherein overbasing is accomplished
by hydrolysis of an alkoxide-carbonate complex with the
alkaryl sulfonate in a hydrocarbon solvent-diluent oil.

A preferred alkaline earth sulfonate additive is
magnesium alkyl aromatic sulfonate having a total base
number ranging from about 300 to about 400 with the mag-
nesium sulfonate content ranging from about 25 to about 32
wt. %, based upon the total weight of the additive system
dispersed in mineral lubricating oil.



salicylate-phenate salt is readily carried out by con- ventional techniques
such as by al kyl ation of a phenol followed by phenation, carboxylation,
hydrol ysi s, . met hyl ene - 44 - bridging a coupling agent such as an

al kyl ene di halide followed by salt forrmation concurrent with carbonation.
An overbased calciumsalt of a nethylene bridged phenol-salicylic acid of
the general formula (XVI): [err] with a ¥Bd ef 60 to 150 is highly useful
in this invention. The sul furized netal phenates can be considered the
"metal salt of a phehuemmﬂ-ildmiewtﬂ.clmmﬂmamdaerareofa:‘aqsteﬂtlsal.usaﬂetdsar

R A T
~ conpound, whaaphthenate amaterialscare rknownx afditdyves | forxgdubricating o

4, and the aggrpgedmpbeifonasr bea aiﬂg&dvbaldn&irt h?i&hgreéﬂ?éfa%hre
Ieast about 9 in order to ensure ade sol ubi in Oil.

i ndi vi dual RPGXFPRABGec AR o &R a‘F‘H‘g]’FF%ﬁ?% t&ems%iﬂbrﬁﬁl fagqqyagfous
carbon at onsmattéle oretpistons (9. snemw:ﬁow;m,tom an Ahky.lnquwsd in
sulfide with | N§ Lt t

t he desired a?ﬁ% %f%%c% égl ﬁlﬁéf%ﬁ%%€ﬂ g;f: gé‘s%l}%é
manner in whia&g t naphhenatear &ﬁntﬂm} sueppddized] bykywatbhéaing slikaline

useful gener éh'ﬁtt?oﬁlﬂdﬂ fr @NgAbOBh 1€ ffufhn ab%tlty%éy ﬂ&ﬁd‘tﬂﬁtes peef Qf
about 4 to ab % sul f'ur based on the wei furi zed

phenol . The §8&V&rﬁ’e’di%¥ lates hang Waﬁ'@%o‘rﬁ&? tg%dsbprgﬁPitl &TM"MP
netal cont ai srngpolyrealent i neltacli r&m des, dly@aomahﬁep@mcoapliues sanldan

amount suf fi ghqBly 'Sheftidd! e2en" Utk PRERGLaREEN e dGRIASTs EB1T4GLRAYY
phenation, carboxylation and hydrolysis (U.S. Patent
3,704,315) which could then be converted into highly basic
salts by techniques generally known and used for such
conversion. The reserve basicity of these metal-containing
rust inhibitors is usefully at TBN levels of between about
60 and 150. Included with the useful polyvalent metal
salicylate and naphthenate materials are the methylene and
sulfur bridged materials which are readily derived from
alkyl substituted salicylic or naphthenic acids or mixtures
of either or both with alkyl substituted phenols. Basic
sulfurized salicylates and a method for their preparation
is shown in U.S. Patent 3,595,791. Such materials include
s alkaline earth metal, particularly magnesium, calciunm,
strontium and barium salts of aromatic acids having the

general formula:

HOOC-ArR®-Xy (ArR; OH) (XV)
where Ar is an aryl radical of 1 to 6 rings, R® is an
alkyl group having from about 8 to 50 carbon atons,
preferably 12 to 30 carbon atoms (optimally about 12), X is
a sulfur (-S-) or methylene (-CH,-) bridge, y is a number
from 0 to 4 and n is a number from 0 to 4.

Preparation of the overbased methylene bridged
salicylate-phenate salt is readily carried out by con-
ventional techniques such as by alkylation of a phenol
followed by phenation, carboxylation, hydrolysis, methylene



- 45 - product to a desired alkalinity by procedures well known in the art.
Preferred is a process of neutralization utilizing a solution of nmetal in a
gl ycol -ether. The neutral or normal sulfurized netal phenates are those in
which t:he ratio of metal to phenol nucleus is about 1:2. The "overbased"
or "basic" sulfurized nmetal phenates are.guglfurized metal phenates wherein
the ratio of nmetal to phenol is greater than that of stoichionetric, e.g.
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rel atively viscous atrel evated tepperatuges R
{
. Sx : Sx -
OH OH ' OH
n
where x = 1 or 2, n = 0, 1 or 2; or a polymeric form of

such a compound, where R is an alkyl radical, n and x are
each integers from 1 to 4, and the average number of carbon -
atoms in all of the R groups is at least about 9 in order
to ensure adequate solubility in oil. The individual R
groups may each contain from 5 to 40, preferably 8 to 20,

o carbon atoms. The metal salt is prepared by reacting an

e alkyl phenol sulfide with a sufficient quantity of metal
containing material to impart the desired alkalinity to the
sulfurized metal phenate.

Regardless of the manner in which they are
prepared, the sulfurized alkyl phenols which are useful
generally contain from about 2 to about 14% by weight,
preferably about 4 to about 12 wt. % sulfur based on the
weight of sulfurized alkyl phenol.

The sulfurized alkyl phenol may be converted by
reaction with a metal containing material including oxides,
hydroxides and complexes in an amount sufficient to
neutralize said phenol and, if desired, to overbase the



and atso exhibit acceptable viscosity or fluidity at | ow tenperatures.
Visscosity nodifiers are generally high - 46 nol ecul ar wei ght hydr ocar bon
pol yner.s i ncl udi ng pol yesters. The viscosity nodifiers may al so be
derivati zed*to include other properties or, functions, such as the addition
of di spersancy properties. These oil sdl4fre viscosity nodifying polymers
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4,146, 489 a@1€h$6%1398ﬂeneficial in other respects can increase the
tendency of the lubricating oil to oxidize. This is
especially true of the highly basic sulphonétes.

According to a preferred embodiment the invention
therefore provides a crankcase lubricating composition also
containing from 2 to 8000 parts per million of calcium or
magnesium.

The magnesium and/or calcium is generally present
as basic or neutral detergents such as the sulphonates and
phenates, our preferred additives are the neutral or basic

v magnesium or calcium sulphonates. Preferably the oils
contain from 500 to 5000 parts per million of calcium or
magnesium. Basic magnesium and calcium sulphonates are
preferred. |
‘ ~ As indicated earlier, a particular advantage of
the novel dispersants of the present invention is use with
V.I improvers to form multi-grade automobile engine
lubricating oils. Viscosity modifiers impart high and low
temperature operability to the lubricating oil and permit
it to remain relatively viscous at elevated temperatures
and also exhibit acceptable viscosity or fluidity at 1low
temperatures. Viscosity modifiers are generally high



The preferred hydrocarbon polynmers are ethyl ene copol ynmers containing from
15 t.0 90 wt. % et hyl ene, preferably 30 to 80 w. % of ethylene and 10 to
85 wt. %. preferably 20 to 70 wt. % of one or nore [err] to [err]
.preferably G3 to [err] nore preferably C3 to [er]r - 47 -

al pha-ol efi ns. Wil e not essential, such c[%pol ynmers preferably have a
degree of crystallinity of Iess than 25 wt. % as determ ned by X-ray and
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1-carbon atomﬁ&t&@ea{eaqbl)apip‘ﬁareila [ 0aZfoadd €9 At APk ych rasm AN E ,
acrylate, Iauré/ l )illp atisét,eae cl:. Frequently they will be of ethylene
with C5 to C3o olefins, particularly preferred being
the copolymers of ethylene and propylene. Other polymers
can be used such as polyisobutylenes, homopolymers and
copolymers of Cg and higher alpha olefins, atactic
polypropylene, hydrogenated polymers and copolymers and
terpolymers of styrene, e.g. with isoprene and/or butadiene
and hydrogenated derivatives thereof. The polymer may be
degraded in molecular weight, for example by masticafion,
extrusion, oxidation or thermal degradation, and it may be
oxidized and contain oxygen. Also included are derivatized
polymers such as post-grafted interpolymers of
ethylene-propylene with an active monomer such as maleic
anhydride which may be further reacted with an alcohol, or
amine, e.g. an alkylené polyamine or hydroxy amine, e.g.
see U.S. Patent Nos. 4,089,794; 4,160,739; 4,137,185; or
copolymers of ethylene and propylene reacted or grafted
with nitrogen compounds such as shown in U.S. Patent Nos.
4,068,056; 4,068,058; 4,146,489 and 4,149,984.

The preferred hydrocarbon polymers are ethylene
copolymers containing 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 .028'
preferably C5 to C;g4, more preferably C; to Cg,



acryl ate, eicosanyl acrylate, docosanyl acrylate, decyl nethacrylate,

di-anyl fumarate, lauryl nethacrylate, cetyl nethacrylate, stearyl

nmet Hacryl ate, and the |ike and m xtures thereof. Qher esters include the
vi nyl al cohols esters of C2 to C22 fatty or nono carboxylic acids,
preferably saturated such as vinyl acetatg,,vinyl laurate, vinyl palmtate,
vinyl stearate, vinyl oleate, and the |ike and - 48 - mxtures thereof.
Copol yners ofavpha-elediais est eWhidie hnortsaeasame‘daakj d sasther scan:lmershe

I f I I h
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anhyar de. oo ¥ BERE G ACHRRY s ATRRATPABLLAS RHORAELE o1 cBlages of

Pat ent 3, 702 ﬁi&ﬁpy&m tot corm| Yher copalymergr ax ctiowbeh used tire esmbin-

copol yneri zed, tregen t g nj rs
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unsat ur at ed r¥e% YReX ai akfg nodaedude dcthikeneayo mt%mi n§-hexeneg
carbon at ons ﬁ“ﬁhp@eﬁ&‘ nojsigkitéhil,ed10niAéfedS 1-decene, etc.; also
p- (bet a- di et hyl ani B?ébh%h%ftylrag bas ni t ro e}gd%bg%gl?géxg_hgéggggﬁg es
carrying a p Pﬁ‘@aﬂig? . ’
vinyl pyridi nes mled:hmelw r:l.y-I-haé&yé npqu d|5nem e dCh yak ple i e n%e etlhyl
pyridine, 2- ty I nyl - I di
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N-vinyl lactams are alf@rpoiydides, ctetPipblyhers, etc., of ethylene,
said C3_,g alpha-olefin, and a non-conjugated diolefin or
mixtures of such diolefins may also be used. The amount of
the non-conjugated diolefin generally ranges from about 0.5
to 20 mole percent, preferably from about 1 to about 7 mole
percent, based on the total amount of ethylene and
alpha-olefin present.
' The polyester V.I. improvers are generally
polymers of esters of ethylenically unsaturated C; to
Cg mono~ and dicarboxylic acids such as methacrylic and
acrylic acids, maleic acid, maleic anhydr:.de, fumaric acid,
etc. '

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, lauryl acrylate, stearyl
acrylate, eicosanyl acrylate, docosanyl acrylate,. decyl
methacrylate, diamyl fumarate, 1lauryl methacrylate, cetyl
methacrylate, stearyl methacrylate, and the like and
mixtures thereof. ,

Oother esters include the vinyl alcohol esters of
C, to C,y fatty or mono carboxylic acids, preferably
saturated such as vinyl acetate, vinyl laurate, vinyl
palmitate, vinyl stearate, vinyl oleate, and the like and



pyrroli-dones or N-vinyl piperidones. The vinyl pyrrolidones are preferred
and.ar'e exenplified by N-vinyl pyrrolidone, N (1-nethylvinyl) pyrrolidone,
N-vi nyl - 5- nethyl pyrrolidone, N-vinyl-3, 3-dinethylpyrrolidone,

N-vinyl -5-ethyl pyrrolidone, etc. D hydrocarbyl dithiophosphate netal salts
are frequently used as anti-wear agents and 4@ so provide antioxidant
activity. The zinc salts are nost commonly uSed in lubricating oil in

a”PUEtS ]Qf g 11ni§tﬁQesPFIﬂeQ!ei%tﬂ.y Ocdpblyxe r@r of%vih@ﬁeb calesiiol ge_stei-ﬂ Wifh
wei ght .of the |ubricating.oil gconposition. They_may, .be prepared in -
- accor dance V\PPﬁmgggcrﬁﬁjq‘ge§ 'F?rﬁu‘fr}brﬁant’ée-'d?:Pﬁ’lggb'ﬂ'E%h%Fi J inyl
acid, usually agetatet withofiiadkyllcfomhrates,planollgot bel ased.and t hen

neutralizing the dithio S | ' 1.3 h ' [ .
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M xtures of the t%e ggtotlcul arly useful. IR gensral a€é basic or
neutral zinc cBRFGHMFTEEHRd $EEeEed Wit PR BRSO h At HEatedy acid or
car bonat es ar camistdpdder alfio) kopedycly eS&tmrifiglatidsinii veBokr cewanplle,
contain an exc L.ac S asi '

conmpound in thgéﬁglj;&‘r“éirlgz é#iu (;esr#yr} eac |€i;ltﬁ$ﬁ§f&zlf‘§lca§$X§ggggar§%§; F@i‘%‘ied with
di t hi ophosphat a3 aphels jandhaminesnarey&nawn, ace il S« bUeSsal Patent
di hy- drocarbys, gekesaoQf dithi ophosphoric acids and may be represented by

e oo O bR esape Sy ey e B sb B Y, o, the
carbon atons aedtiex| wbpglymmerizeduditas, alpyl ymaixxigabler yinsaturated
: nitrogen-containing monomers to impart dispersancy to the
vV.I. improvers. Examples of suitable unsaturated
nitrogen-containing monomers include those containing 4 to
20 carbon atoms such as amino substituted olefins as
p-(beta-diethylaminocethyl)styrene; basic nitrogen-con-
taining heterocycles carrying a polymerizable ethylenically
unsaturated substituent, e.g. the vinyl pyridines and the
vinyl alkyl pyridines such as 2-vinyl-5-ethyl 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-S5-methyl. pyrrolidone, N-vinyl-3,
3-dimethylpyrrolidone, N-vinyl-5-ethyl pyrrolidone, etc.

Dihydrocarbyl dithiophosphate metal salts are
frequently used as anti-wear agents and also provide
antioxidant activity. The zinc salts are most commonly
used in lubricating oil in amounts of 0.1 to 10, preferably
0.2 to 2 wt. %, based upon the total weight of the
lubricating oil composition. They may be prepared in



aral kyl, al karyl and cycloaliphatic radicals. Particularly pfeferred as R

and.R groups are alkyl groups of 2 to 8 carbon atons. Thus, the radicals
may, for. exanple, be ethyl, n-propyl, i-propyl, n-butyl, i-butyl,
'sec-butyl, anyl, n-hexyl, |-hexyl, n-octyl, decyl, dodecyl, octadecyl,
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1 or 2 and R SA@PRuUng dn ﬁéﬂs&ﬁété'ﬁlélzﬁﬁépénfeMr byl radicals

containing from1l to 1@nencz i’ aiAplrodarByl’ didivprtispiatesl wBeifudl Nth

radical s the present invention are oil soluble salts of dihy-
drocarbyl esters of dithiophosphoric acids and may be
represented by the following formula:

[RO : s '\ Zn (XVIII)
OR/’ J 2
wherein R and R’ may be the same or different hydrocarbyl
radicals containing from 1 to 18, preferably 2 to 12 carbon
atoms and including radicals such as alkyl, alkenyl, aryl,
| aralkyl, alkaryl and cycloaliphatic radicals. Particularly
N preferred as R and R’ groups are alkyl groups of 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-octyl, decyl, dodecyl, octadecyl,
2-ethy1he$¢y1, phenyl, butylphenyl, cYclohexyl,'
methylcyclopentyl, propenyl, butenyl etc. In order to
obtain o0il solubility, the total number of carbon atoms
(i.e. R and R’ in formula XVIII) in the dithiophosphoric .
acid will generally be about 5 or greater.
The antioxidants useful in this invention include
oil soluble copper compounds. The copper may be blended
into the o0il as any suitable oil soluble copper compound.



such as al kyl, al kenyl, aryl, aral kyl, alkaryl and cycl oaliphatic radicals.
Particularly preferred as R and R groups are alkyl groups of 2 to 8 carbon
atons. Thus,. the radicals may, for exanple, be ethyl, n-propyl, i-propyl,
n-butyl,. i-butyl, sec-butyl, anyl, n-hexyl, i-hexyl, n-heptyl, n-octyl,
decyl, dodecyl, octadecyl, 2- ethylhexyl phenyl butylphenyl cyclohexyl

nmet hyl cycl opentyl, propenyl, butenyl, etc” = order to obtaln oi
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D spersants, is gg | sobutyl ene succinic acid (PIBSA). These materials gary

desirably be BB i ac1ds,) QEntmolecular weight " from 200 to 500
synthetic carboxylic acids are preferred because of the

improved handling and solubility properties of the
resulting copper carboxylates. Also useful are oil soluble

copper dithiocarbamates of the general formula
(RR'NCSS)nCu, where n is 1 or 2 and R and R’ are the same
or different hydrocarbyl radicals containing from 1 to 18
and preferably 2 to 12 carbon atoms and including radicals
such as alkyl, alkenyl, aryl, aralkyl, alkaryl and
cycloaliphatic radicals. Particularly preferred as R and R’
groups are alkyl groups of 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, dodeéyl, octadecyl, 2-ethylhexyl,
phenyl, butylphenyl, cyclohexyl, methylcyclopentyl,
propenyl, butenyl, etc. In order to obtain oil 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
(CuI and/or CuII) salts of alkenyl succinic acids or
anhydrides. The salts themselves may' be basic, neutral or
acidic. They may be formed by reacting (a) any of the
materials discussed above in the Ashless Dispersant



such as a mneral oil, and heated in the presence of a water solution (or
slurry) of the netal bearing material. Heating may take place between [err]
and about- [err] Tenperatures of 110 to [err] are entirely adequate. It may
be necessary; dependi ng upon the salt produced, not to allow the reaction
to remain at a tenperature above about [ers}] for an extended period of
tinme, e.g., longer than 5 hours, or decon%(jsition of the salt may qcc

ur.
The copper aseichiicdantehichghavey at phpast opec fixee Farpexylic acddeof9r
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| ubricating conposition, I'n ny .i nstances, c | etely satjsfactory results
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with an am)uq;[o Ogstotl)e, CHRH gntljlr?Xio ntal::%fut:f rggbaqg)é'fné En%sioopreferred.
' Especially preferred, of those listed above in the section
on Dispersants, is polyisobutylene succinic acid (PIBSA).
These materials may desirably be dissolved in a solvent,
such 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° 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.qg., longér than 5
hours, or decomposition of the salt may occur. :

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

The copper antioxidants used in this invention are
inexpensive and are effective at low concentrations and
therefore do not add substantially to the cost of the
product. The results obtained are frequently better than
those obtained with previously used antioxidants, which are
expensive and used in higher concentrations. In the
amounts employed, the copper compounds do not interfere



(nmore preferably 10 to 200, still nore preferably_lolto 180, and nost
preferably 20 to 130 (e.g., 90 to 120)) part per mllion of added copper

based:on t-he wei ght of the lubricating oil conposition. O course, the
preferred andunt nmay depend anongst other factors on the quality of the
basestock lubricating oil. Corrosion inkid® tors, also known as

antl-corr03|xe agents, reduce the degradation of the netallic parts
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by the products of oxidatl on suc a e an varni s S on
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i ncl ude al kahtdoxdaidnt naaal wl iﬁcei-pakkthaherﬂé hepestRibricatitg oil
preferably _C5 to
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to inpart tQgoBheP%YYf the copper antioxidant of from about 5 to 500
(more preferably 10 to 200, stilll more preferably 10 to

- 180, and most preferably 20 to 130 (e.g., 90 to 120)) part
per million of added copper based on the weight of the
lubricating o0il composition. Of course, the preferred
amount may depend amongst other factors on the quality of
the basestock lubricating oil.

Corrosion inhibitors, also known as anti-corrosive
agents, reduce the degradation of the metallic parts
contacted by the lubricating oil compositioh. Illustrative
of corrosion inhibitors are phosphosulfurized hydrocarbons
and the products obtained by reaction of a phosphosul-
furized hydrocarbon with an alkaline earth metal oxide or
hydroxide, preferably in the presence of an alkylated
phenol or of an alkylphenol thioestef-, and also preferably
in the presence of carbon dioxide. Phosphosulfurized
hydrocarbons are prepared by reacting a suitable
hydrocarbon such as a terpene, a heavy petroleum fraction
of a C, to Cg olefin polymer such as polyiscbutylene,
with from 5 to 30 weight percent of a sulfide of phosphorus
for 1/2 to 15 hours, at a temperature in the range of 150°
to 600°F. Neutralization of the phosphosulfurized
hydrocarbon may be effected in the manner taught in U.S.
Patent No. 1,969,324. |




fri ct| on characteristics to lubricating oil conpositions such as automatic
transm ssion fluids. Representative exanples of suitable friction nodifiers
.are found in-U S Patent No. 3, 933,659 which discloses fatty acid esters
‘and anides; U S. Patent No. 4,176,074 which describes nol ybdenum conpl exes
of polyiso- butenyl succinic anhydride-am no al kanols; U.S. Patent No.
4,105,571 which discl oses gI ycerol esters -of53d+nerized fatty acids; U S

Patent No. 3,779,928 whjc | h
batont Mo, 3 778 300 wikhdaeieRlcinRui EaR Y Ratlide St s HidasnaY, of
with an ol eammﬁmetals oilBat@ltdéberioﬁ;BéZ;.ﬁO&ﬁWiue dvisidlosdeterioration
S-carb | k d d |
Sucal o) o neloFC By Tevitidhced 3y "elel pragi¥eld fr kYagblol)) %ﬁécﬁ*
di scl oses N-( IRANGES - andk yarnisholikes deposiks oni theometalcisurfages ang
Patent No. 3, 9y, mmshyd beﬁas re@@idtpnosawdﬂféﬁ dnndibitioreer iatkuae

Byl ene. ox: de DRRAARE opaghb m%afat Tteqos. diforahenatfiosstng having
succi ni m des. phe fierallokyr eSgoftbhecghova liley2r eaddse alcshildrxfsp calcium
I ncor por at ed ph L 1L

gl ycelrool nono angﬁfdf%?%fozl Jggfgllﬁéd né’tqeﬁe'glt%gr{s: océéfrepmg;l é?%ereo
of hydrocarbyldélﬁ)‘éﬁl{hi’éueaxzhamé%ﬁ:vdspbﬁamﬁlﬂﬂlmb§fh%@hﬁhdb1§mine:
al kanol s such giso g?ﬁéﬁpgﬂrifb&& Q@j_ﬁ@hm &PBons, et&4 - Pour

poi nt depressants | ower_the te erat:i whi ¢ Ju,.u d’will flow or can
be poured. Such depres-FELfEdCN MRALE sez""ﬁ/p (9al Bpart,the, PFPREL
whi ch useful | yfopetdone tharastdripeiesute flubricatbhgt dlf | cotpesttiens]

di akkyl f umar aliéhé/ﬁ nyg ﬂf&ﬁ@i‘gogpé g;g%%%i%ql gihr‘gg%?cr yl ates, and wax

napht hal ene. Foam cont can be provi Tfoamant of the
pol ysi | oxane type, e.g.Repriesentativead %BMMhﬁf suitable friction

modifiers are found in U.S. Patent No. 3,933,659 which
discloses fatty acid esters and amides; U.S. Patent No.
4,176,074 which describes molybdenum cbmplexes of polyiso-
butenyl succinic anhydride-amino alkanols; U.S. Patent No.
4,105,571 which discloses glycerol esters of dimerized
fatty acids; U.S. Patent No. 3,779,928 which discloses
alkane phosphonic acid salts; U.S. Patent No. 3,778,375
which discloses reaction products of a phosphonate with an
oleamide; U.sS. Patent No. 3,852,205 which discloses
S-carboxy-alkylene hydrocarbyl succinimide, S-carboxy-

Y alkylene hydrocarbyl succinamic acid and mixtures thereof:
U.S. Patent No. 3,879,306 which discloses N-(hydroxy-
alkyl) alkenyl-succinamic acids or succinimides; U.S.
Patent No. 3,932,290 which discloses reaction products of
di-(lower alkyl) phosphites and epoxides; and U.S. Patent
No. 4,028,258 which discloses the alkylene oxide adduct of
phosphosul furized ﬁ-(hydroxyalkyl) alkenyl succinimides.
The disclosures of the above references are herein
incorporated by reference. The most preferred friction
modifiers are glycerol mono and dioleates, and 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.



si-l.oxane. Organi.c, oil-sol uble conmpounds-useful as rust inhibitors in this
“invention conprise nonionic surfactants such as pol yoxyal kyl ene pol yol s and
esters théreof, and anionic surfactants such as salts of alkyl sulfonic

aci ds.” Such anti-rust conpounds are known and can be made by conventi onal
nmeans. Noni oni ¢ surfactants, useful as3&nti-rust additives in the

ol eagi nous conpositigns_of_this i | S . t Qel f.act
properties to a nunblgéluﬁf %ﬁést eﬁtgléz%téjgrgggé&uc °a§%ﬁ§?§‘i‘?§k%%s.
Noni oni ¢ arwhiighisthegdlnddc onikl nfhow epifecan e gpoured. be Suahe dgpres-

al koxyl at %Rfﬁarﬂ'fe 5%§gr O”tai'ﬁ% PChleVribdl Odaaitivel Aphfogess
of the lower a | ene oxI des such as et hyl ene and _pr.opyl ene oxi des) unti |
t he desi red“?ﬁﬁ‘?b"éry FPhinize Gué?"hmeﬁ%cf&“iﬁtﬂh@muf 1idhe
PL ef er][ed rTaF?é icf@i-biltefor ﬂi?iﬂ;?lcﬂﬂma'ﬁhkﬂ e-nfpvlcnl y@d:at_altdbfksa?mm 3 ,
ereof .. 1.S..cl.gss 'O erials are co rcially available fromvarious
sour ces: quﬁ:@ﬂ'ﬁ ‘I"%{ta??'orﬁ a trf%pmﬁé%% s Corporation; Polyglycol
112-2, a liquid tri droaterceontirélocrst e @rovidedt bydapr eptiificananticof
avai | abl e fgn ng‘yﬂi&ﬁﬁb gﬁgieuggd.'gr?r Sliitl1 'oon@dsfylyaha%o dw nyl

pol yet hyl ene, gl et hers, n, “pol yal kyl ene gl ycol s "an rivatives,
bot h avai | a%irle?’{ar"éﬁn Uni on Carbide Corp. These are but a few of the

c](c)rrmﬁr cial products ctganile, asil+sEolulbléi icumpounde us@ralcdagomostti on
o ethe, PSS | 80, ol ENARAR FOSRESks e pHESTHE,
al so suitaEuch akipolysoiydlkylene  pilyols epadi restens e thereos,arand
L o 2 SnSER EnRugeaftoplh 4 aptl ot i sliie sipaaal vt o
twenty car BACRt ARtiTRUsEr FepPeyndd yare Krowpemnddcas pecmade by
conventional means. Nonionic surfactants, useful as
anti-rust additives in the oleaginous compositions of this
inventibn, usually owe their surfactant properties to a
number of weak stabilizing groups such as ether linkages.
Nonionic anti-rust  agents containing ether linkages can be
made by alkoxylating organic substrates containing active
hydrogens with an excess of the lower alkylene oxides (such

as ethylene and propylene oxides) until the desired number

of alkoxy groups have been placed in the molecule.

The prefei'red rust inhibitors are polyoxyalkylene
polyols and derivatives thereof. This class of materials
are commercially available from various sources: . Pluronic
Polyols from Wyandotte Chemicals Corporation; Polyglycol
112-2, a liquid triol derived from ethylene oxide and
propylene oxide available from Dow Chemical Co.; and
Tergitol, dodecylphenyl or monophenyl polyethylene glycol
ethers, and Ucon, polyalkylene glycols and derivatives,
both available from Union Carbide Corp. These are but a few
of the commercial products suitable as rust inhibitors in
the improved composition of the present invention.

In addition to the polyols per se, the esters
thereof obtained by reacting the polyols with various
carboylic acids are also suitable. Acids useful in




pol yners. Thus, a hydroxy-substituted conpound, R-(OH)n (wherein nis 1
to 6, and Ris the residue of a nono- or- polyhydric al cohol, phenol,
naphthol ,retc.) is reacted with propyl ene oxide to forma hydrophobi c base.
This base i's then reacted with ethylene oxide to provide a hydrophylic
portion resulting in a nol ecul e having both hydrophobi c and hydrophylic
portions. The relative sizes of these ﬁbP?ans can be adj usted by

regul ating ' - ct ti of: [ tc us to
those ski | PEFRIFLRG Mnssd” ditars' dFePndtt Yoid) “sedipid WS,
prepar e poﬁp&QinNQn@pﬁébe@uwbsahkﬁlchanecgbkeaza-sybﬁyatspnémsqutnic
hydrophyl i adii$t wherdish the Qiﬁffﬂér' falkeriyfll Ogk8age ddtidifd Lphigd tors
sui tabl e f%ﬁ’eu}re] i n ary I ugrl caaB:P conposition regardl ess of differences in
t he base oi MA+her additives. If nore oil-solubility
ibs needed in a gi vemﬂhelblpmfem-g-le:mrmmlybd.rs alre hpdrepEwédc wrbimrclcan
e increas t he ophy |
oi | -i n-wat ?1:1%%"&% b'rrglékl ngQatgil i t%vl SSQIri’esg%T rue%ﬁft ﬁoinéog.ﬁg 5# %o%/ or
hydr ophobi dwh@reiansncis e talj 65t and R atsokbei steaidus Qﬁnpom- or.
|11 ustrati yeghyaeicd dotdtidcprbel erfapatisl? atel)asd e

k lI'ene tetrols, etc., such as ethylene

gl ycol s, I ol al col ,
propyl ene @‘ié?m leng ﬂ’éf Berﬁ"&@r Vas hPYPEPPhgbliﬁl RAsepnThis bage :g/
| i ke. Aromthen mnhcugdcaﬁmmﬂutngaéﬁaaexdabywﬁEpkawﬂme amhgnt

2o, SRR Sl 0, it Opnglh BRI '

Patents 3, bygrephydde pari®E. The Selative sigesdofoithsse mrtioms
fFOm Wandeaht Kdeadfast &8 by d¥qu ]HiiWé UpggLs Bl X:@a%ﬁiﬁ@t@%mase

simlar polyols are artlcularl sUdited as rust-inhibitors
Pl ur oni Cppg?fyoqga%gé) Rep8t&-vo a{q,]wgs cbvious to those skilled in the

art. Thus it is within the skill of the art to prepare
polyols whose molecules are characterized by hydrophobic
and hydrophylic moieties which are present in a ratio
rendering rust inhibitors suitable for use in any lubricant
composition regardless of differences in the base oils and
the presence of other additives.

If more oil-solubility is needed in a given
lubricating composition, the hydrophobic portion can be
increased and/or the hydrophylic portion decreased. If

, greater ocil~-in-water emulsion breaking ability is requireqd, .
\v, the hydrophylic and/or hydrophobic portions can be adjusted
to accomplish this.

Compounds illustrative of R=~(OH)n include alkylene
polyols such as the alkylene glycols, alkylene triols,
alkylene tetrols, etc., such as ethylene glycol, propylene
glycol, glycerol, pentaerythritol, sorbitol, mannitol, and
the like. Aromatic hydroxy compounds such as alkylated
mono~- and polyhydric phenols and naphthols can also be
used, e.g., heptylphenol, dodecylphenol, etc.

Other suitable demulsifiers include the esters
disclosed in U.S. Patents 3,098,827 and 2,674,619,



formula: [err] wherein x,y, and z are integers greater than 1 such that the
[err] groups conprise fromabout 10%to about 40% by wei ght of the total
nol ecul ar wei ght of the glycol, the average nol ecul e wei ght of said glycol
bei ng from'about 1000 to about 5000. These products are prepared by first
condensi ng propyl ene oxi de with propyl ene glycol to produce the hydrophobic
base [err] This condensatlon product is~t¥en treated with ethyl ene oxide to

add hydrophylic port end h | ts,

t he et hyl ene oxi de u ' éﬁ‘o%‘ﬁig i?%élé mﬁﬁy% tffiﬁoﬁfi%ésg%

wei ght of tChemdieall @o. index pthducmamnhel?hlmnim Pollyoldisarandi grmear

t he pol yol ig;‘;% 4 Nigl I se
from about 10‘%{3%%3& Ta\?\‘/ee Sﬂtgrg?%l#?rf#ecu a(rg)eiii%‘%ll cfﬂs FRot
suitable. inhdbikoBes haﬂ‘ﬁ@% pnronke Relylsy %RSH%Q vﬁ‘?hféﬁout
10% attri butab-hﬁlh@ [err] units are particul arI y good. Also useful are

al koxyl ated f at I ncl udi ng such
al koxyl at ed fati‘é 3%@6&%‘%@ E%QMBSB}{IZ#?‘ to [err]
al kyl - substi tuted phenol s (s6¥y as the nono- and di- heptyl octyl, nonyl,

decyl . undegrbredndagy), agda 4 deey! 1 qPea CehliRd § Nghb§: tRakeN!

3, 849, 501 ereby 1 ncorpordte reference In its entirety.
These conpoi® on'sclifz %2 Q'HVGQIFP&PﬁayCQPsR)ré&ﬂ afF QMhAbayd: ¢ 19X §&h

as those pr ahbauslqotiesyr Wedghtandf otthe tHt#l feleculakrd mu;m veg, the

cxarLe, GTFRR A RRRHT PR A Mesons . el SLPEE il

Gorrosion i Arowi aho;nt 10l;llplmalal}mmcm@@npo'nhdseapzﬂlhetshatél prepared
by first condensing propylene oxide with propylene glycol
to produce the hydrophobic base

HO(-?H-CHz-O) yH (XX)

CHj
This condensation product is then treated with ethylene
oxide to add hydrophylic portions to both ends of the
molecule. For best results, the ethylene oxide units
should comprise from about 10 to about 40% by weight of the
molecule. Those products wherein the molecular weight of
the polyol is from about 2500 to 4500 and the ethylene
oxide units comprise from about 10% to about 15% by weight
of the molecule are particularly suitable. The polyols
\x having a molecular weight of about 4000 with about 10%
attributable to (CH,CH,0) units are particularly good.
Also useful are alkoxylated fatty amines, amides, alcohols
and the like, including such alkoxylated fatty acid
derivatives treated with Cg to C;¢ alkyl-substituted
phenols (such as the mono- and di-héptyl, octyl, nonyl,
decyl, undecyl, dodecyl and tridecyl phenols), as described
in U.s. Patent 3,849,501, which is also hereby incorporated
by reference in its entirety.

These compositions of our invention may also
contain other additives such as those previously describeq,
and other metal containing additives, for example, those
containing barium and sodium.



pol ysul phides containing from5 to 50 carbon atons, their derivatives and
pal ynmers thereof. Preferred materials are the derivatives of 1,3,4

t hi adi‘azol es such as those described in U S. Patents 2,719, 125; 2,719, 126;
and 3,087,932; especially preferred is the conpound 2,5 bis
(t-octadithio)-1,3,4 thiadi azole commerei 81l avail abl e as Anbco 150.

QG her simlar naterlal al so sui,tabl g are descri g in U.S. Patents

3,821, 236; 3,904,537;T 9093‘“31!3171%*’*15@‘7905‘9“?%@ #n 9fgheyopragent
4,193, 882. aﬂwentmomhheyamjgu vinchidet lcoppero Beddpweatﬁiiny sgbpkeBibhdes

80, A URIEARS: NORAAEERE i, e B M Hfasihen

conposi tion PQkalnbithaponM)inliaqpth 5i rtcanSanam'bOhr atdnd,l theip,
preferably %éri@a@:.@e#"e'agﬁt 3:5%‘1'39& t grdBegP % a@% :Il
tiplrci ty of

conposition. Sone_of ,thes numarous ad tives, can pravi
effects, e ghe ‘&eﬂ'l%\" ¥@s oRifdali- G 4 nFFlb’rQ%#az"l’ﬁﬂ ssb}ﬁ%\' oﬁéh thosgg| |

known and nepeseaiibeds uﬁ.halr.sl abpaeheﬁtberaeJ mst;qrwg: 2, dmd yge; hang.a
cont ai ning t went ona iyes a p ended I .nto se
oil in anmoun 'sag?fg:}tlve Se;?r'b% dﬁﬂ’f‘p‘f’ﬂﬁgt |2Ur‘Ft Bis
Repr esent at i (R-egtadithiormbidi s (thisdd.lazad@l tcmetetallm myvaidable as
active | nor agh§8bs)186.  hegkulehy & eaila clabior fifa ! 145  tatind Ohbavs:

- 58 - W.%A osi tions

(Broad) Vi sc‘lﬁﬁ‘f’i/im FPerU 5. Patengﬂ +821,236; 3,904,537 HePBVg3R74
08153c>< . t4 107I %5%.?4 ;296 (043 9S4 188 299} taha 4,1930883; 1. 5

i dation | nhi or rsan
o5l 5 Biiks suiralie adadsives are tne, Wila widpeitnto
.01-5 sulphenamides of thiadiazoles such as those described in

U.K. Patent Specification 1,560,830. When these compounds
are included in the lubricating composition, we prefer that
‘they be present in an amount from 0.01 to 10, preferably
0.1 to 5.0 weight percent based on the weight of the
| composition. _

Some of these numerous additives can provide a
multiplicity of effects, e.q. a dispersant-oxidétion
inhibitor. This approach is well known and need not be
further elaborated herein. : _

Compositions when containing these conventional
additives are typically blended into the base o0il in

./ amounts effective to provide their normal attendant
function. Representative effective amounts of such
additives (as the respective active ingredients) in the
fully formulated oil are illustrated as follows:



Anti - Foam ng Agents 0. 001-0. 15 .001-3 Anti-War Agents
0.001-'1.5 .001-5 Friction Mdifiers 0.01-1.5

.01-5 ‘M peral. G| Base . Bal ance Bal ance When ot her
additives arerenployed, it nay be desirable, although not necessary, to
prepare additive concentrates conprising -concentrated solutions or disper-
sions of the novel dispersants of this invendg an (in concentrate anounts
her ei nabove described), together with one or nore of said other additives
(sai d concentrate when constituting an av.% WeINi xture bei mg.4cBT.ed to

herein as an addi tompopitions) whereby gPreferredditi ves can (Broadied
si mul t aneous| yviscbedtiyaNeddifiiero f orm t he Olerldr i cati ng oi |l c®¥®AHL2 on.

Di ssol uti on- of ﬁﬂ?y@%ﬁ'ﬁ' ve concentrate ionbg__rs_he | ubricating o0igy J3gy be

facilitated by SO s and by m xing acconpanied with mild heating, but
this is not esSomrogionTEahdbi&em rate o0-Hddilt-Sve- package wi -0k i cal ly

be fornul ated pgigatian rhRdbiddr i ves i p,.p1eags anounts to pr.evi-te the
desired concentration in the final fornulatiaon when the additi veé%ackage S

combi ned with DiFPEESAREN ned anmount of 82388 ubricant. Thus, *&f
di spersants of polar PodntnDepressantn canoh®laddsd to small amw@l-6 of base

oil or other c Lil"%k%i?\% %stsal ong Wa”bo‘lt- .rlsdesi rabl e adgjd{ges to

form addi ti ve- packages comt al'ni ng active i'ngredi'énts in collective ‘anounts
of typically fAdkizWear Agents about 90%0.-983-3& erably from-BRA5 15 to

about 75% and pragl iR MOERE e OM aboulp Y4105 - 59 - aboutg6OHH by

wei ght additives in the appropriate propaortions with the remaj nder being
base oil. The % H&I"‘F’OP&&I %aﬁ@ns may enpBR}FANGER cal |y about C® of t he
addbti ve- package with the remainder being base oil. Al of said weight

percent s expressed her e {48! RN 28l §EL°UnBiSylE 018" B8Y' o
desirable, although not necessary, to prepare additive
concentrates comprising concentrated solutions or disper-
sions of the novel dispersants of this invention (in
concentrate amounts hereinabove described), together with
- one or more of said other additives (said concentrate when
constituting an additive mixture being referred to herein
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
E this is not essential. The concentrate or additive-package
will typically be formulated to contain the 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
dispersants of the present invention can be added to small
amounts of base oil or other compatible solvents along with
other desirable additives to form additive-packages
containing active ingredients in collective amounts of
typically from about 2.5 to about 90%, and preferably from
about 15 to about 75%, and most preferably from about 25 to



(Al.) content of the additive, and/or upon the total weight of any-

addi ti ve- package, or fornulation which will be the sumof the A |l. weight
of each additive plus the weight of total oil or diluent. This invention

wi |l be f.urther understood by reference to the foll ow ng exanples, wherein
all parts are parts by weight, unless otherw se noted and which include
preferred enbodi nents of the invention. In58he Exanples, SA:PIB ratios are

based upon the total PIB charged too the reactor as starti material, Jj.e.,
both the PI B PORFeRY U 1Fe LG REATA § hY AR (it chhi appropstate

Preparati on ofpioportitns ywithk thecrensindéy dbeing (Padd 9iEXAVPLE 1 A

pol yi sobut enyl succi ni h Lde i L 0, C ri o]

pol yi sobut enyl ene nol ec?%% }gqf‘lhie%@%%%;*% %ﬁ&ﬁoﬁ&é@{g&gr%ﬁoﬁ
heating a mi xt1@ewst AO0oPathe @qujamesmglsaqsweV%bhotper menainder being
with 13 parts pigabbfic anhydride to a tenperature of about [err] \en the
t enper at ure reaches [erri the _chlorine aqdition is begun and 10.5_parts gf

chlorine at a constant dite @fe SA48y YE1ghE nBErGentH coxpregRed ferein
hours. The roaslese othévwises inddcaked) ek dshsdd [orirdctive abngredibnt

ol v sobut enyl (rikeln CokRBs HE°Hie | NadiiibasTad8ler, SFahrihe Pdtal
The PI BSA prodieight oFf vany vadditiverpgckagent ¢r\. Formulpaticpnwhiczh wiildg

primarily unreggt %ﬁeP'&meVPéxfeQﬁmOWé t%?y'%a%&chahiti%ﬂﬁi\i&f the
(PIBSA) having a, SAPIB ratio of_1.24 .is prepared by heating a mXxture of
100 parts of ight of Fetal ?&%ﬂ[é”‘]‘et‘t'Z.S) with 11 parts of maleic

anhydride to a tenperatThésof iak@ntion |witlierbé heurtneratuniderseolst by

[errt the chl ord pg 4Hdh 18" v DAY LIS 10xR8518s 0T whBRTN A1Y SaflEShad! |
parts 'by weight, unless otherwise noted and which include
preferred embodiments of the invention. In the Examples,
SA:PIB ratios are based upon the total PIB charged to the
reactor as starting material, i.e., both the PIB which
reacts and the PIB which remains unreacted.



rate are added to the hot mxture for about 5 hours. The reaction mxture
i's-t'hen heat soaked at [err] for about 1.5 hours and then stripped with

ni t rrogen - for about one hour. The resulting polyisobutenyl succinic
“anhydride was diluted with S150 mneral oil to obtain a product having an
ASTM Saponi ficati on Nunber of 69. The PIBSA product is 59 w. % active
ingredient (A.1.), the remainder being pfﬁﬁaflly unr eact ed PIB and m ner al
Oi | . EXAVPL Boylari 0L dbrs O

1.13 is prepared Dy T 'gu AXUUTE o "p J i"‘IOV"V e PLosAl (2225
[err] ~ 2.5)%\!@{%.114 parts of mal eic anhydride - 61- to a tenperature
gf about d[gr6]7 W‘En AP cﬁll?ffﬂﬁb'ﬁ\!lfén@qacb#éﬁﬁtb tdlﬂlfbgﬂﬁgn?haddhﬁj og is
egun and 5. arts o ori ne const. a at.e de

m xture for %‘b%gf'n%% 78 ygrid?q] E&@Sct?Bn ‘?ﬁ’ri¥ afﬁglo'gt
[err] for abfided, 5ahcdAsPIBdrakdn)stof ple@4iviis mrnpagud fhy :linmnnmea
hour. The r OLW S cC

Saponi fi cat ﬁ%kﬁﬁgep b? gla'&rh%ggA %?’od Wﬂﬁg:gﬁ;@?i(ﬁ?{b %tl ve Mni

i ngredi ent M/ My, The2r BdnivibtR P n@aﬁrﬁﬁmPl ymﬁﬁﬁé&'ctéﬂhk’ﬂsi‘h e¥® aRi on
of Am do Ami eﬁﬁﬁ‘hAdQU(‘dEmﬂ: SQIZOCQ. of whénetha  tenpdrdt i flaches

126, 405, ° e i G ofglfaon | R Sh0pBaaereh cpf o

as in Exanpladsldrinebate,a V\cbhsbantoframm are daddednetso othei tHota mixture

pol yal kyl eneggyol Xﬁ%ﬁe §t h@ﬁ&-@" e”ﬁ-n@@?ﬁi‘foﬁTﬁ'i?:rr%EPgQ élf heht

prepared by reacting T net h acryla

ac&ZyI ate nolSfakedat ?BOFSF nfarplabe!}&t 15« theursh and, then 13\7'&'199%&3[“'4‘1
. % pr inBdodén 2#drC YRR aaeabmarﬁOma Ye s 1t dpd Fy f'sobutenyl
Am do- am ne Idcéingreparﬁgdsi_lirgel aixa\é an ASTM Saponification Number of
112, The PIBSA product is 90 wt. % active ingredient
(A.I.), the remainder being primarily unreacted PIB.
EXAMPLE 2
A polyisobutenyl succinic anhydride (PIBSA) having
a SA:PIB ratio of 1.24, is prepared by heating a mixture of
100 parts of polyisobutylene (1320 M,; M,/M; ~ 2.5)
with 11 parts of maleic anhydride to a temperature of about
220°C. When the temperature reaches 120°C., the chlorine
addition is begqun and 10 parts of chlorine at a constant
rate are added to the hot mixture for about 5 hours. The
L reaction mixture is then heat soaked at 220°C. for about
1.5 hours and then stripped with nitrogen for about one
hour. The resulting polyisobutenyl succinic anhydride was
diluted with S150 mineral oil to obtain a product having an
ASTM Saponification Number of 69. The PIBSA product is 59
wt. % active ingredient (A.I.), the remainder being
primarily unreacted PIB and mineral oil.
EXAMPLE 3
A polyisobutenyl succinic anhydride having a
SA:PIB ratio of 1.13 is prepared by heating a mixture of
100 parts of polyisobutylene (2225
Mn' Hw/nnrvz 5) with 6.14 parts of maleic anhydride




except that a 1.5:1 TEPA: nethyl acrylate nolar ratio is enployed, to forma
preduct m xture containing 28.3 w.%total N, 6.1 w.%prinmary N, and about
25 W . % unreacted TEPA. The ami nation reactions are carried out as follows:
A mixture of 200 parts by weight of thegPlBSA product formed in Exanple 1

and 188 parts of S150 mneral oil is heated to [err] under [err] Then 32.3
parts of dm da atemperatureddt dboub s220HCl e sWheni mgleintleihpghaturerogen

spargin X @pl S e r f ngy t hen
f !OI tgr eg %&%ﬁfg iibmcxfur e of 3588§%grhp%ﬁmjé+gh?%fp§%§n P%EBA product
formed i n Rk ef1 cierine A% 3 Wnsm%l?ﬂﬁ%laﬁl addedcfoothe Rekr]
under [er jixtudFen£és. abdat! 5.8 hoursH2 Thardaction nilxtiire afcehen

ni trogon 1935 aRakear dr, Apcks ees, abOIR) T et and EhoppteTprda

m xture ofwReh par:litsrby;c\al gfib rof abloau €1 Bydepr hdurr . f dfhad reduatpireg?2 and

55 t t
par Fgr ofS m § Q%Bng addegéd?%rg\ngse mﬁgh#?ﬁéngﬁé; R ghgréla%r ogen
spar gi ng. Saponi Q‘@"E#%ﬂ Eu!bﬂ‘-'ogﬁn%t-rl Fped PIBSAc produsit A0 swend¥t hen

filtered. Z2¥WEE indretent ¢a.3Q0 §oai:h§ bieniéei tdér Obelitiy FbBmapipguct
formed in Ex_aﬁr%]ezg 62 parts of S150 mneral oil is heated to [err]
under N2. arts of ami do-amine || are added dropW| se while
stirring and |ight Prepaetiomx g P dducbgen stripped at
[err] for 3 hours aﬂ‘dsﬁgiﬂs 'c:]tt e&fébem&Eare prepared according to
the method disclosed in our copending application Serial
No. 126,405, filed November 30, 1987, by reacting the
selected PIBSA, prepared as in Examples 1-3 above, with one
of two amido-amines or with a poljralkylene polyamine, -
tetraethylene pentamine (TEPA). Amido-amine I is prepared
by reacting TEPA with methyl acrylate at a 2:1 TEPA:methyl
acrylate molar ratio, to form a product mixture having 30.1
wt.% total N, 8.2 wt.$ primary N, and containing about 50
wt.3 unreacted TEPA. Amido-amine II is prepared similarly,
except that a 1.5:1 TEPA:methyl acrylate molar ratio is
employed, to form a product mixture containing 28.3 wt.$
total N, 6.1 wt.% primary N, and about 25 wt.% unreacted
TEPA.
- The amination reactions are carried out as
follows:

EXAMPLE 4
A mixture of 200 parts by weight of the PIBSA -

product formed in Example 1 and 188 parts of S150 mineral
oil is heated to 150°C. under N,. Then 32.3 parts of
amido-amine I are added dropwise while stirring and light
nitrogen sparging. The mixture is nitrogen stripped at
150°C for 3 hours and then filtered.
EXAMPLE S . ,

A mixture of 200 parts by weight of the PIBSA
product formed in Example 1 and 200 parts of S150 mineral
oil is heated to 150°C. under N,. Then 43.4 parts of



A mxture of 200 parts by weight of the PIBSA product formed in Exarrple 3

and 126 parts of S150 mineral oil is heated to [err] under N2. Then 15.9

parts of .am do-ami ne | are added dropwi se while stirring and |ight nitrogen

spar gi ng. The mi xture is nitrogen stripped at [err] for 3 hours and then
filtered. EXAMPLE 9 A m xture of 200 p_arg s_by wei ght of the PIBSA product

formed in Exanple 3 and 132 parts of Sl mneral oil is heated to [er
under [ erramido~eind . B patres added i diopwise whibeestddedndr and skight

Terr] for B heedah, ibaRdiner I bA" nispbfe sty Hitndodh | SRTbodd

r]

| e

i es

of runs, t¥E0TQ BRY Mmihursiand thentfiktereds of Exanples 4 - 9 are
contacted with E-caprolactone, in the anounts indicated in the Tabl e bel ow,

to form caprol act one nodi fi ed Pl BSA-an do-am ne adducts of this invent
I n each rm&

I on.
dicated quantity of E-caprolactone, and 0.25 -grams of

st annous octanoate.aA miMtwrdécadi zoomp(aﬁtg iy heatightt cbf etthle BIBSAel d

The resul SRRY , ESERBRa A evalhbe 4 id R, iR nod Wit pindhef

ni trogen fakloriss halefatedir tedeSOI'Bectmlder INYg + ar €Thenal3%i paxts hef

I | At S
TelE A e o, g ke R R B il

NOLE nitrogfp «3Pagging. The mixture is nitrogen stripped jat
4 1s@d for 3 hourd).4id lthen filtered. 5 0.1
13 5 0.1 0.05 14 6
0.,.06 0. 06
> EXAMPLE 7

A mixture of 200 parts by weight of the PIBSA
product formed in Example 2 and 62 parts of S150 mineral
0il is heated to 150°C. under N5. Then 28.2 parts of
amido-amine II are added dropwise while stirring and light
nitrogen sparging. . The mixture is nitrogen stripped at
150°C for 3 hours and then filtered.

EXAMPLE 8
A mixture of 200 parts by weight of the PIBSA

product formed in Example 3 and 126 parts of S150 mineral
oil is heated to 150°C. under Ny. Then 15.9 parts of
U amido-amine I are added dropwise while stirring and 1light
nitrogen sparging. The mixture is nitrogen stripped at
150°C for 3 hours and then filtered.
EXAMPLE 9
A mixture of 200 parts by weight of the PIBSA
product formed in Example 3 and 132 parts of S150 mineral
oil is heated to 150°C. under N,. Then 21.3 parts of
amido-amine II are added dropwise while stirring and light

nitrogen sparging. The mixture is nitrogen stripped at
150°C for 3 hours and then filtered. |

EXAMPLES 10 = 21

NO

0.

ed at

1



15 6 : 0. 06 0.03 16 7

0.06 ) 0.06 17 7 0. 06 0.03 18

8 ) " 0.048 0.048 19 8 0. 048

0.024 20- ' 9 0. 048 0.048 21 9

0. 048 0.024 The followi ng lubricaging oil conpositions are prepared

using the lactone nodified am do-am ne di spersants of Exanples 10-21. The
resul ting conmpositi diys ar series teft runser thieu REBSArmAiddmamine sadducs| B

Lest) and vaen gl d ol bble OB fainy 1% Vi LoSh) a2 denehbiRecudl oWidhe

SIB test h been Tound, "af ar ge nunber of eval uat1 gns,
‘excel | ent tRscapsolaskeneng imet&%péﬂ§%§)o%§ﬂi&a#%r iddnt FHQ ofpble

di Sger San}( Béetbis, Ve@ol foxgn %atp%ds’ledh%m ﬁb&?fﬂd‘dﬁ@th@ﬂﬁi&&aﬂine
used crankcase mneral |uybyicating ojl conpositiaqn having,an

vi scosity O?S‘SBSEF PE §5B{%t e ti‘ lﬂ?e‘"r%uﬁﬁ"i %tg 5(7‘8& {‘ﬁﬁt i s
driven genequahyiftyr ehorn-d:abpsl@dt;qnehem‘@ 0a2s§ ngramsuidfiugtahnausi gh
concentral | Gaeffodtd 0 PEREY" %85&:;0@%13&8»&1;441&& ﬁgu%aa Gt prged gn&y a

refi ned base mneral |ubrTcC rover,

poi nt depr chekdt abinghisnsenperafnae: rﬂ%bﬂom% ‘Qhue v%'é*l‘mwn@er aThe
glcl uf?géalb drf&&uggsnﬂ?ggs[%g I'Eehseuej’[ ax 6cr?fnﬁ se at 10%%&18&01#1 l e
i n?er val s. yq*Héf ﬁt ggf-‘gl ach cg&fe?ﬂ‘ t ? FF%ﬂ\g fEnfne h ﬁ Roul
af oresai d umedl eodllected.oi | Infirared samdlygisr ofn the cpbbycapsolaeednef

| ud b . Th
Ceaulting ciaages hifcsfhs Donptdte bodRins of; HE Jaskbhopindt. ). T

resul ting clear sup _
i nset'ubl e sl udge partlcl es t her eby seﬂa\lﬁ;@d-out However, the supernatant

oil still contains oil-soluble sludge .
EXAMPLE PIBSA-AMIDO-AMINE ADDUCT E-CAPROLACTONE
EXAMPLE NO. MOLE —(mole)
10 4 0.1 0.1
11 4 0.1 0.05
12 5 0.1 0.1
13 5 0.1 0.05
14 6 0.06 0.06
15 6 0.06 0.03
16 7 "0.06 0.06
17 7 0.06 0.03
w 18 8 - 0.048 0.048
19 8 0.048 0.024
20 9 0.048 0.048
21 9

0.048 0.024

The following l'ubricating 0il compositions are
prepared using the lactone modified amido-amine dispersants
of Examples 10~21. The resulting compositions are then
tested for sludge inhibition (via the SIB test) and varnish
inhibition (via the VIB test), as described below.

The SIB test has been found, after a large number
of evaluations, to be an excellent test for assessing the
dispersing power of lubricating oil dispersant additives.



precursors which on heating under the conditions enployed by thiss test will
tend to formadditional oil-insoluble deposits of sludge. The sl udge

i nhi birti'ng properties of the additives being tested are determ ned by
adding to portions of the supernatant used oil, a small anmount, such as
0.5, 1 or 2 weight percent, of the parttci#l ar additive being tested. Ten

grans of each blend being tested are placed in.a stainlgss, steel centrifuge

tube and are heated Bhe[ areding, ‘i‘B"ﬁgUr SF‘PFI &Mp%??gngﬁs& 1P, @ used

Fol | owi ng tépafikeast, mikerabe 1upreatfggt ldloi cohpoajtient draving oshed

and then centrifuged_f.or ahout 3 ] nut e egpe b

39, 000 gs. %@g%@% Sivligc&sx% W%?ugbgata?’z%rénﬁn%%h?’g g:?tgg{a}r Zﬁ%%‘ grg%{led

fromthe oitséd decanttawicale thatrdst dniven gsnenaldy ckorfsheyt gﬁ'ﬁ-ﬁ& t he

sl udge dep0§h;§h%har%§ cﬁsibﬁotfnsumﬁgmf&e #hidiendbntédtratioh’ o t he
u 0

sl udge and er centrifugling.” The weig the new sol. d, sl e, t hat
has been foplhudgenpPreswrsors. n The| oddaghat siﬂePéFa rﬁ&}"ﬁﬂﬁ‘}ﬁ‘#iﬂﬁl}’h@
resi dU_et a{‘dr&/?:i%?dlgbhhe th_%rraﬂ.SU!I.hﬁr&ﬁatllﬁgordﬁi aa aniscd s:blf:a ilndex f
precipitated sludge in conparison wt - - pr. pi -0
a bl ank notg%ﬁtraaﬁfﬁé' an;?acﬁif’t"ﬁ Bndk °a%8&t i \‘/ie?pﬁlec%gt?le‘glr?k %?ﬁorérréuﬁ%gd
to a ratingddfaliyldicthbophuspbat®cantirwear cadditivepres@he& odlihe
additive, t t S u re aef ' [ diglg as
Sntathbal 1o CoRudge Ml R I TSRy f Mudt( o

a sludge dispersant. I'n ot e gives half as ch
preci pi t at edid| utge agauired hx, dnainingwand ge ’aﬁe 9. (fa}%‘? n%‘é"gﬁ’@b
bl ank will &pafnreaBki 4€0100018000NAiYeBiheakvaisysed to determni ne varnish

o T e, B 83 SHAE, Srae R FRCTERY R L6y
whi ch the amahhere i sthelnafedesaidf usesd serankgaseaoildsewhich his milky
- above-descri,pedy SR (&lor, FSCErkER FBIAGYE Dy ScéR€fifuging for one
' hour at about 39,000 gravities (gs.). The resulting clear
bright 'red supernatant oil is then decanted from the
insoluble sludge particles thereby separated out. However,
the supernatant oil still contains oil-soluble sludge
precursors which on heating under the conditions employed
by this test will tend to form additional oil-insoluble
deposits of sludge.' The sludge inhibiting properties of
the additives being tested are determined by adding to
portions of the supernatant used oil, a small amount, such
as 0.5, 1 or 2 weight percent, of the particular additive
o being tested. Ten grams of each blend being tested are
placed in a stainless steel centrifuge tube and are heated
at 135°C for 16 hours in the presence of air. Following
the heating, the tube containing the oil being tested is
cooled and then centrifuged for about 30 minutes at room
temperature at about 39,000 gs. Any deposits of new sludge
tat form in this step are separated from the oil by
decanting the supernatant oil and then c-are'fully ishing the
sludge deposits with 25 ml of heptane to remove all
remaining oil from the sludge and further centrifuging.
The weight of the new solid sludge that has been formed in
the test, in milligrains, is determined by drying the
residue and weighing it. The results are reported as
amount of precipitated sludge in comparison with the



soaked overni ght at about [err] and thereafter centrifuged to renove the
sludge. 'The supernatant fluid of each sanple is subjected to heat cycling-
fromabout [err] to roomtenperature over a period of 3.5 hours at a
‘frequency of "about 2 cycles per mnute. During the heating phase, gas
which is a mxture of about 0.7 volune pesxent [err] 1.4 volume percent No

and bal ance a s ,bubbl ed thro h the tes | es. t he cooling
phase, wat ePr\Faﬁ)ibPil%aEGlS’ol g4y %ugfhft e #é's’tn afif es c%*‘?ﬁé’@ﬂﬁ A¥he
test peri OdadaﬁlttbniBSh?aﬁtdyel ,€ wiidichhdblamcaisdnarmatdeedarto ta datingi nE
the inhibit] fe of, a V. S asks
I n which th% &ﬁpl e?i" ré"e(,s %%eé mﬁee \ft}gué(ﬁy evaéaﬁ? Lasb?gséﬁéavékni sh
i nhi bition. tl!he additive .vathleshlpma?Seé‘-ltm 5338 wyalne s angt ctheo Rareges
of froml tg ie%w gp :E. ﬁtmeraéoea rlﬂd&lfegd £ &radnPlNt 1A o’t‘.ﬁéﬂ" sh,
an e th

I n corrparlsonvm no addi tiv s rated 11. 10%5
of SIB testWeFASarelfi x@bevm it beeqgives: half as8qmuch (PreRip égﬁ
as descri begludgdallse tHe aaﬂahn$t eﬁehn ifthewsi Id €Hes ¢atead 5333 @imce/| Bhe

tests. The a her eb tai.n ow that the |actone nodified -
am do-am negg?gg %i\ﬁt éeofmf%?‘ggfﬁee [ 3& *have excellent SIB/VIB
performance and sl udfbheand EBir tieati nhisbi used ptopedetarmine\/PVarish -
66 - A seriggnPbitiBhl Catﬂf&ﬁafgé th du? é’ﬂ@é’r%ﬁéigté& W Cbotg%ams

di sper sant corrprlses t he |spersant 0
Exanpl es 10081.1ehadigabingt pdd csem%%nqcm gmall amount @fe the

di spersant ga@fitfvenbeinge deuvedl | nTheatRkes o]i(i Xb whichpeRéi waditiveFach
R o2t 10, GOTRU 110, U5 BN AR npTikeRLoRY ke LA Fha
and over basaboCe-sidsamritiesl dstsrgmat.l nhiBadlor teni rgrat ashmple is heat
di thi ophospggiged overnight at about 140°C and thereafter centrifuged
to remove the sludge. The supernatant fluid of each sample
is subjected to heat cycling from about 150°C to room
temperature over a period of 3.5 hours at a frequency of
about 2 cycles per minute. During the heating phase, gas
which is a mixture of about 0.7 volume percent SO,, 1.4
volume percent NO and balance air is bubbled through the
test samples. During the cooling phase, water vapor is
bubbled through the test samples. At the end of the test
period, which testing cycle can be repeated as necessary to
determine the inhibiting effect of any additive, the wall
surfaces of the test flasks in which the samples are
contained are visually evaluated as to the varnish
inhibition. The amount of varnish imposed on the walls is
rated to values of from 1 to 11 with the higher number
being the greater amount of varnish, in comparison with a
blank with no additive that is rated 11.

10.00 grams of SIB test oil are mixed with 0.05
grams of the products of the Examples as described in Table
ITI and tested in the aforedescribed SIB and VIB tests. |

The above data thereby obtained show that the
lactone modified amido-amine dispersants of this invention
have excellent SIB/VIB performance and sludge and varnish
inhibiting properties.

EXAMPLE 22



antiwear agent, antioxidant and ethyl ene propyl ene viscosity index

| nproover,. EXAMPLE 23. To a stirred reaction vessel is added 1.5 noles of
tetraet hyl ene pentaam ne (TEPA) at roomtenperature, followed by 1 nole of
et hyl acryl ate, under a [err] bl anket. The resulting exotherm c reaction
rai ses the reaction mass' tenperature robfabout [err] Then an infra-red

| i IR i f th i i i
ot e Gouble bond o BRELSS, BE Iukil Rty WGl iGhg et SBREAERAC
still preseim. whigh dhendispersantacoyprises tbher dastone medified| so
then taken, ;yf§5bamfiRes augpgﬁhﬁ@ Fﬁzﬁ&hﬁieer q9e2h.. Aadst Shblicating

cat al yst, stannous octanoa | s then added (1 drop).,to the reaction Ss,
and the tenPeRRESIEIAN: cON Borf v¥O ?g ithe . ddRpersang tBrfg}‘g?
with mld [gRikkurercported Ihe Ewappledectiedzdliol tespectiyelg.renBaeH as

f h [ | Wi ' h
fenction | S PHTSRAESFY RERRROThE Lae F1BE, Hanfiinga Pify sxagn e
reacti on mep¥opoEtioms, f ovinettiatli odabriteking 18010 4 emixturensafe
conpl eti on GfetPsebsofy! Qﬁlfonétb()tdﬂtd’lpg%# O hHiPPed¥ &ndOdverbasédcea -

The resultgglifroduct xture caontal ning the am do-am ne I s anal yzed and is

L A al'y
found to c onate deterggpty dnhibiter ., 3ips d mlpéﬂ-tﬂiaﬁheﬁphate
ani do- am nea AR wear! regentEpntaait i oix iaAtW dndTcethy Y€net i PropBsFene
obt ai ned abo¥e LS ﬁ:‘(jd?d 1.5,moles _of E-caprolactone, to form a
pol ycapr ol attBR@SLHY (HNARK \LPREGVEF: No- addi ti onal catal yst - 67 - is
added; rather, the catalyst used in formation of the -

pol ycapr ol W- am ne adduct is allowed to function as the catal yst

f or\the cap I Nng openi ng reaction. This reaction m xture is

heated to [err] and TRl & &tirwed maastian tesssl sdisaddednt; s neles of

.under a tetraethylene pentaamine (TEPA) at room temperature,
followed by 1 mole of ethyl acrylate, under a N,
blanket. The resulting exothermic reaction raises the
reaction mass’ temperature to about 75°C. Then an
infra-red analysis (IR) is made of the reaction mass, which
shows the disappearance of the double bond of the ethyl
acrylate, but reveals ester groups to be still present. A
gas chromatographic analysis of the reaction mass is also
then taken, which shows unreacted TEPA still present.

An esterification catalyst, stannous octanocate, is
| then added (1 drop) to the reaction méss, and the
N temperature of the reaction vessel is increased to 130 to

135°C with nild N, sweeping. The by-product alcohol
(ethanol) is removed as a vapor from the reaction vessel

with the sweep N,, and the progress of the reaction is

followed by IR until the ester absorption band disappears.

The reaction mass is stirred for additional 1 hour at 130

to 135°C to ensure completion of the reaction. A total

reaction time of 6 hours is used. The resulting product

mixture containing the amido-amine is analyzed and is found .
to contain 4.8 milliequivalents of primary amine per gran

of amido-amine and a nitrogen content of 30.1 wts.

To the reaction mass obtained above is added 1.5

moles of E-caprolactone, toc form a
polycaprolactone-amido-amine adduct. No-additional catalyst




nitrogen bl anket. The resulting pol ycaprol actone adduct is stripped with a
mld streamof nitrogen for one half hour and collected. I nfrared

anal ysi's 'of the pol ycaprol act one adduct indicates conpl ete opening of the

| actonerring. To the polycaprol act one-am do-am ne product obtained above is
added 3 nole of the PIBSA formed as in Exanple 1 above, using the reaction
conditions described in Exanple 4 to ferém & product m xture containing the
desired PI BSA-pol ycapr ol act one- am do- am ne adduct., EXAMPLE, 24. Th

procedure % Ba48de rather., cthe: catalysh wsed dite EQF%?FFPBat9€nthe

Cgt al ysgI Wéapﬁobliéﬁﬁhdﬁiméaﬁﬂiﬁdlh daduetd Hé mallaoweds s s function )
obt ai ne st at..the r n be
cont act ed +% V\q;ggct &L@gﬁ§§n€ %o rtt F@e‘faﬁéi% |LI I%g}'rggtl (eqe]f(g | es
exenpl i fy neastdonsher Shis heeaohgonhmﬁxm otar heatedstot kM C and

di car boxyl C u gyeal [ m ne
and the %le%ﬁ"?ngéa gg%t %leg%eﬁtt yfrder;ci; |l¥)°§h\./§ W% ‘f']?/trr}éﬂ?zéﬂ?dgl gctone
(Exanpl es Ritrogenhlanketme: The WRswiting %E'F‘P]z%‘b\'—%“? ReAUEt A

?m flo an netPiPpéd withoH anird ?ﬁrh?ﬁmm aﬂdﬁ eﬁOng%elgmspﬂt n?u?g{t ge
act one- anj am e Jong c rocar itute
di car boxyl?'gé)a(?"&riﬁc%(f?él ngwﬁﬁéﬁa 'Bja‘Fﬂ#% 32%%4?"&%'5?55?; 8P8er of
addi ti on cadduet uindicatesccompleteyopeningecaft theslaactohe thagged to the

t I I
reaction zone sinulg ?ﬁga ypoIR%%fgglaqéeaﬁaveﬁfalb & TR L tﬁe

nodes " of operatlon 0 rese vent | on een descri e
f or egoi ng Yerined ;abgve Q‘hédﬁﬁmerﬁl Balenpdh the PIBSjpg formedddifo be

pré%t ect Ied m]gmmxb dhowu%,, hufls i17gf tIlihh hRa g Edr L@éh&ﬁtid:ﬁ% Ej adse:eﬁ:bat in
i cul ar_for I SCl OS since ese egarage I ugtrative
Vat her 1t nARPERER | A¢ 550 PO 8 L BFORUCE, AR SR UM (0D, apHERE

PIBSA-polycaprolactone-amido~amine adduct.

EXAMPLE 24.

The procedure of Example 11 was repeated except
that the esterification catalyst comprised titanium
tetrabutoxide, and similar results were obtained.

It will be understood that the reactants (A), (B)
and (C) can be contacted for reaction in any order. While
the above illustrative examples exemplify methods wherein
the long  chain hydrocarbyl substituted dicarboxylic acid
producing material is first reacted with the amido-amine

L/ and the resuling adduct modified by reaction with the
polymerizable lactone (Examples 1 - 21) and the method
wherein the polymerizable lactone and amido-amine are first
contacted to form an adduct followed by contacing the
lactone~-amido-amine adduct with the the long chain
hydrocarbyl substituted dicarboxylic acid producing
material (Examples 22 - 2'4) , any other order of addition
can be used. Alternatively, the reactants can be charged
to the reaction zone simultaneously.

The principles, preferred embodiments, and modes
of operation of the present invention have been described
in the foregoing specification. The invention which is



skilled in the art wthout departing fromthe spirit of the invention. -
69 - - CLAI M5: 1. A poly (C5 to Jerr] adduct of an am nated

hydr ocarbyl * substituted di carboxylic acid produci ng materi al

useful as*an dil additive and formed by reacting : (A) a long chain

hydr ocar byl substituted C4 to [err] nnnoqp§§tyrated di carboxylic acid
produci ng material forned by reacting olefin polynmer of [err]
to nonool ef i nintanded Bo 'BELPTrotectede heredn auiowwéght ief Abtutta3OBet O

produci ng e epPRrua, pfy TiREEHH 48" B ‘ppfElEhler | 1ol gTSbiosea,

di carboxyl i c sinceptbdsei ayendictbesregarded| cajliel]otsmti\m afatheo| yhan
t t t i dugi
present in hfeééd‘ffétwem X ﬂﬁdﬁ%*%ﬁ@r 1 sa%aﬁ%lpse ﬁ&h@gﬂyﬁgel =

(B) an amne _ or [ oam ne characteri ze

a reaction prﬁgb&m@)f ip; theart, wishent ing dxeam thespimib: of athe
conpound of tiwvémwedonha: [err] whereln X |s sulfur or oxygen, Y is
[err] or -NR4 (R5), and [err] and J[err] are the sanme or.
different and are hydrogen or substituted or unsubstituted hydrocarbyl; and
(O a [err] to [err] lactone material, said poly [err] to

[err] adduct cont ai ni ng ~ the unit [err] wher ei n m  has
an average value of fromO0.2 to 100 and z is 4 to 8. 2. The poly

[err] adduct according to claim 1, wherein reactants (A) and (B) are
first contacted, followed by addition of reactant (C).



- 70 - 3. The poly [err] adduct according to claim 1, wherein
reactants (B) and (C) are first contacted, followed by addltion of —Treactant

(A . 4. The poly [err]adduct - according to claim 1 |
am ne conpri sés am nes contai ni ng from2 to 60 carbon at m’m&m’ uuy
ue s

12 nitrogen atons per nolecule. 5.. The goly [err]

toclaim 4, wherein said am ne conpris a polyal kyI ene- pol yam ne
wherein said |-ene groups contain 2 to 40 carbons and said

pol yal kyl enepo(fl% ‘ne cont ai ns from5 to about 9 nitrogen atons per

mol ecul e. 6. The paoy r]&olftd t B Y Nhadut! YfManl amiféd N

said hydrocarbyl substl tut ed nonoynsat rat ed di carboxyl|c
acid  producif¥iroGarRy} o aﬂn y.dscﬁﬁ&m f Akt oRFIBSD

nuhﬁbgr _ gver agaatepll£x uiseéfdul Ve d}t oiludditiistednd \Mdﬂlaned wqiéadging :
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the reaction mixture used to form said acid producing
material;
(B) an amido-amine or a thioamido-amine
characterized by being a reaction product of at least a
polyamine and an alpha, beta-unsaturated compound of the

formula:

Rz 33 X
Rl-c=c-8&-y
wherein X is sulfur or oxygen, Y is -OR4, -SR"', or
-NR*  (R%), and R, RZ2, R3, R! and R’ are the

same or different and are hydrogen or substituted or

N~ unsubstituted hydrocarbyl: and
(C) a Cg to Cq lactone material, said poly
(Cs to Cq) adduct containing the unit

-{Cc(0) (CH,) ,0)-, wherein m has an average value of
from 0.2 to 100 and z is 4 to 8.

: 2. The poly (C5 = Cg) adduct according to
claim 1, wherein reactants (A) and (B) are first contacted,
followed by addition of reactant (C).



anhydfide. 9. The poly [err] adduct according to—cLaLnLB_mnngLﬂ__
about 1 to 5 noles of said acid producing material ﬁrlnary

nitrogen = equival ent of sai d am do-am ne are prese umnﬂ”nﬂ

m xture. <10. sThe poly [err] adduct according to claim?9 ?m'r
am do-am ne contains an average of from1l to 3 am do groups pef Bl etule of
said am do-am ne. 11. The poly [err] adduct according to claim 10

wherein said [err] to [err] lactone-rmefial is E-caprolactone. 12.
A process for producing a poly [err] adduct useful as an oil additive
whi ch conprises: (a) = providing a hydrocarbyl substituted C4 to [err]
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produci ng moft pol ymer present in the
reaction nixture used to forn1 sald acid producing material; (b)
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R5 are the sane_or different and are hydrogen or substituted or
unsubstltuteBeﬁyHPJEQPB?P; (c) contacting the said acid producing nateri al
with said am do-ani ne conpound under conditions sufficient to effect

reaction of at least g port eggPhge QQ mary @n5n0aghggmﬁ Aecitding to

ami_do- am ne conpound W'th at
o claim 4, wherein said amine comprises a polyalkylene-

polyamine wherein said alkylene groups contain 2 to 40
carbons and said polyalkylenepolyamine contains -from 5 to
about 9 nitrogen atoms per molecule. '

6. The poly (Cs = Cg9) adduct according to
claim 1, wherein said hydrocarbyl substituted C, to C;,
monounsaturated dicarboxylic acid@ producing  material
comprises polyisobutylene of about 900 to 5000 number
average molecular weight substituted with succinic
anhydfide moieties, said amine comprises polyalkylene-
polyamine wherein said alkylene groups contain 2 to 6
carbons and said polyalkylenepolyamine contains 5 to 9
nitrogen atohs per molecule, and said alpha,
beta-unsaturated compound comprises at least 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.

7. The poly (Cs5 - Cg) adduct according to
claim 1, wherein said olefin polymer comprises polyiso-



portion of the acid-producing groups in said acid producing material, to
forma first adduct; and (d) contacting said first adduct with a G5 to—
[err]- lactone material wunder conditions sufficient

| actone ring of said lactone naterial to formsaid pol )”I!m,#"ﬂ"ﬂﬂﬁl uy
adduct: containing the unit [err] . wherein

value of from0.2 to 100 and z is 4 to 8. 13. The process according
to claim 12, wherein said am ne conprlseérbfbolyalkylenepolyan1ne wherein
sai d alkylene group contain 2 to 40 carbons and said
polyalkylene ol yam ne contaips from5,to ut 9 nitrogen,ato
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acid pr oduci ng mat eri al conpri ses polyisobutylene of about
900 to 5000 nunber average - 73 - nol ecul ar ght substi tuted
with succinic anhy8ride Bbeet Pedy (€gid- Ggﬂneadd§§#pr9§es°1aim 7,
pol yal kyl engRalkai naa\i’aeh%hauﬁgh@u%blaéhe Beidr adkerdant eohp?ikesOmadeiens
and sai d pol yal kyl,enepol yam ne contains 5 to 9 nitrogen atons per nol ecuke,
and said acf é pe conpound conprises at |east one menber selected from
t he group conS|st|ng of nethyl acrylate, ethyl acrylate, propyl acrylate

butyl acrylate, neth ry yl _me cr Py
nmet hacryl ate, and bu%yl met %br%ﬁESE %g ¥E2 é??%%?g accordmﬁb
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wherein sai g papian - E;qilgﬁ r \pﬁ_&l&beg,f S@kaﬁj_fvlal]_@(nt(ﬂ efdfn pFadrer
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containing fromabqut 10 to 35 wt. % of the poly [err] adduct of claimA4.
10. The poly (Cs = Cg) adduct according to
claim 9 wherein said amido-amine contains an average of

from 1 to 3 amido groups per molecule of said amido-amine.

11. The poly (Cs = Cg) adduct according to
claim 10 wherein said Cg to (g lactone material is
E-caprolactone.

12. A process for producing a poly (Cg = Cg)
adduct useful as an oil additive which comprises:
_ (a) providing a hydrocarbyl substituted C, to
4 C;o monoolefin having a number average molecular weight
of about 700 to 10,000 and a C, to Cy4 monounsaturated
acid material, said acid producing material having an
average of at least about 0.8 dicarboxylic acid producing
moieties, per molecule of said olefin polymer present in
the reaction mixture used to form said acid producing
material;
(b) providing an amido-amine compound having at
least one primary amino group prepared by reacting at least



18. A | ubricating oil conposition containing fromabout 0.1 to 20 w.
% of the poly [err] adduct prepared according to claimi12———

n (e
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one polyamine with at 1least one alpha, beta-unsaturated
compound of the formula:

R2 R3 x
Rl-C=C-C-¥
wherein. X is sulfur or oxygen, Y is -0R4, —SR4, or
-NR*(R®), and RY, R2, R3, R* and R® are the
same or different and are hydrogen or substituted or
unsubstituted hydrocarbyl: .
_ (c) contacting the said acid producing material
K,x with said amido-amine compound under conditions sufficient
to effect reaction of at least a portion of the primary
amino groups on said amido-amine compound with at least a
portion of the acid-producing groups in said acid produc1ng
material, to form a first adduct; and
(d) contacting said first adduct with a Cg to
Cy lactone material under conditions sufficient to ring
open the lactone ring of said lactone material to form said
poly' (Cs - Cqy) adduct containing the |unit
=[C(0) (CHy) ,0)—p wherein m has an average value of
from 0.2 to 100 and z is 4 to 8.

13. ~The prdcess according to claim 12, wherein
said amine comprises a polyalkylenepolyamine wherein said
alkylene group contain 2 to 40 carbons and said
polyalkylenepolyamine contains from 5 to about 9 nitrogen
atoms per molecule.

14. The process according to claim 13, wherein
said hydrocarbyl substituted C, to Cjg monounsaturated
dicarboxylic acid producing material comprises

polyisobutylene of about 900 to 5000 number average
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molecular weight substituted with succinic anhydride
moieties, said amine comprises polyalkylenepolyamine
wherein said alkylene groups contain 2 to 6 carbons and
said polyalkylenepolyamine contains 5 to 9 nitrogen atoms
per molecule, and said acrylate-type compound comprises at
least 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.

15. The - process according to claim 14, wherein
said olefin polymer comprises polyisobutylene, and wherein
said number average molecular weight of said first olefin
polymer is from about 1300 to 4,000.

16. A concentrate containing from about 3 to 45
wt. % of the poly (Cg - Cg) adduct of claim 1.

17. A concentrate containing from about 10 to 35
wt. % of the poly (Cg - Cg) adduct of claim 4.

18. A lubricating oil composition containing from
about 0.1 to 20 wt. % of the poly (Cg = Cg) adduct
prepared according to claim 12.



