BACKEROUND OF THE | NVENTI ON FI ELD OF THE I NVENTI ON This invention rel ates
10 :hovef ~o0i | sol ubl e di spersants useful as additives in fuel and

| 'ubricating oil conpositions,--including concentrates containing said
additives, and nethods for theit-manufacture and use. DESCRI PTION OF THE
PRI OR ART Hi gh nol ecul ar wei ght, oi | sol ubl e, nono- and

pol y-carboxylic acid esters, prepared by reaction of nono- or

pol y- car boxylic acid acyémxgmum(nmm ViNVENTEONWO! yhydric al cohol
pentaerythritol, have bee eg; [erature for use as dis-

persants in Iubrlcants an I i hese disclosures are U S.
Pat ent 3,708, 522 mhermhseénmufotpdqla;thynombsQik wseelchbsliecci ni

anhydri de &qgg £ast tdhd™ égg} ide to
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ref erence g?éoceﬂﬂﬂ%k%§°ﬂﬁardaﬁiwﬁ%99eﬁ°8F&§$Eﬁt%§tEP§Q§¥PB¥bpared by

reacting t8@id0idaiOivé®d)] Yand DReendds afd BRI imdhd £A6E RS aMd N
al i phatic al cohol containing up to 10 carbon atons, and that this class of

al cohol s i W®®*udes gl ycerol, ery- thritol, pentaerythrltol, gl uconi c acid,
gl ycer al de- hyde, gl uc@cmmmg_ THE -PRIORARE Ol , 2, 4- hep t anedi ol ,

1, 2, 3-hexanetri ol , !}&3%4 %(nghlila(y &e%ggvt hexgrlqtrl QL

2,3,4,- hexanetrlol ane- 4" but anetrio qU|n|c aci d,
2. 2.6 6-t RONPAKANY hwiuxyﬁémsylégcama%:erfvlcpmaaﬁeéu ®Y and

dhg! tal Osereiedibgﬁgﬁ Kﬁenb’-sorplﬁiﬂ?—éa583x%5l.cf]eéé1165 atylladid fat I tn% oi |

additives ptcbeled N LEAd o nydi 16! NENIT P LSYy ERTIREYS W
have been prepared in the literature for use as dis-
persants in lubricants and fuels. Exemplary of these
disclosures are U.S. Patent 3,708,522 wherein esters of
polyisobutenyl substituted succinic anhydride and
pentaerythritol are pbst-treated with maleic anhydride
to provide compositions useful as dispersants in lubri-
cants and fuels. The reference also discloses that a
preferred class of esters are prepared by reacting the
mono- or polycarboxylic acid acylating reactants with

. aliphatic alcohol containing up to 10 carbon atoms, and
that this class of alcohols includes glycerol, ery-
thritol, pentaerythritol, gluconic acid, glyceralde-

~— hyde, glucose, arabinose, 1,7-heptanediol, 2,4-hep~-
tanediol, 1,2,3-hexanetriol, 1,2,4~-hexanetriol,
l1,2,5,-hexanetriol, 2,3,4,-hexanetriol, 1,2,3,~-butane-
triol, 1,2,4~-butanetriol, quinic acid, 2,2,6,6~tet-
rakis-(hydroxymethyl)-cyclohexanol, 1, lo-decanediol,

and digitalose. and the like.
U.S. Patent 3,533,945 relates to lubricating
oil additives prepared by reaction of certain poly-
hydroxy compounds with recited amounts of a succinic



-2- acid producing conpound, such as hydrocarbbn substituted
'succt ni ¢,’aci ds or anhydrides thereqp.having at |east 50 aliphatic carbon

atows in tr%]{ydr% E'iﬁBbSté&HEghnda,nd ghclheasgsagﬁ%gogglrgoq{ a boron

react ant. e pol'yhydroxy“conpouhds are recited to stituted by nore

than one hyaHRBS1 Yitash sracinin cids i adudrddes, fheraafh havingl cohol s
Patent 4, 200 s f] e e ey e yat iy ee oo 1o C22
hydr ocar bor?%ﬁéfh’ﬁf‘é’d s80di At Jaﬁﬂﬁgr i%’e‘"b% AciP i ofF F egf’l’fé"bqui nol ar
reacti on prosactandf. t MEhel@d I yh by drampasyd= ra re) lxsed i ted cbos i ni
anhydri depcgul?ascti[;qim aoxfxﬁ#'é: ﬁPJﬁ’(?yﬂ w*ﬁ}%x?ogwmg,pg@ ﬁﬂgq,roeb di scl osed .
to provide " utility 1nfuels as rust 1'hhibifors I N~ aut ofmati c .
transm ssi FAFPandsradieapperandr et Yhydriichi abeehodsl dhsgdosnd i ve,

i ndustrial pieh dgri 2430 Yh i drfedio ISl difipa B S ycldifexdnédr igy bi tors,
friction reducers andnlggé)per al | o% 4C€£é‘§s'4?n I nhi bi - tgrs.m‘t‘ghel clycl I C

pol y(net hyl ol ) conpou ar Bagent ¢ s4ldof81IATRT ©8; ylo )
t2et2rgh$d$ gfpmlmt tqs_t)érr@/e_:tbvah:xarsol_of CJSIZ _to_ _crzz ,hyd:ocarbon

t et rahydr o%’%é?‘r%{g (ﬂ?ﬁ%‘)‘(i}{ %e?%ﬁﬁ@né}héfﬁﬁ Wgﬁgl ggﬁd hae\/e t he
generic st reduimalagofRAGt hanf groduets of3thiee G2 [t rG22uhyddar v i s[err]
SUMVARY OF dd#bdAVEDDs@Y tuted succinic anhydride or acid and a

cyclic poly(methylol) compound, which are disclosed to

\-/ provide utility in fuels as rust inhibitors, in
automatic transmission fluids as copper corrosion
inhibitors, and in automotive, industrial and lubri-
cating oils as sludge dispersants, rust inhibitors,
friction reducers and copper alloy corrosion inhibi-
tors. The cyclic poly(methylol) compounds are of the
class consisting of 2,2,6,6-tetramethylol cyclo-
hexanol, tetrahydro-3,3,5,5-tetrakis-(hydroxy-
methyl)-4-pyranol and tetrahydro-3,3,5-tris-(hydroxy-
methyl)~-5-methyl-4-pyranol and have the generic
structural formula as follows: '

r



According to the present invention, novel oil soluble conmpositions useful
as di'spersants are provided by reaction of a nono- or polycarboxylic acid
acylating reactant with at |east one héferocyclic polyol of the fornula:
[err] wherein[err]are the same or differendd and are selected fromthe group
consisting of H alkyl, and -CH(CE% bﬁrr] erein [err] is Hor [err]alKkyl
wherein X and Y are the sane or d gerent fnd are H or [err] to alkyl, with
the proviso that at |east one of Jerr], C-PH and R4 is the -CH(OH) (err

noi ety. The di spersants this ifpventi ave been found to provide

i nproved di spersancy whep“used in}lubgfcafing oil conpositions. -4-
According to the®*present}inventiof, oi |l sol ubl e conpositions useful
as di spersants are provi f (A) nono- or polycarboxylic acid
acylating reactant with/(B) at | egst ong hetero- cyclic polyol of the
formula: [err] wherein/[err] are the safre or different and are sel ected
fromthe group consis injzof H alkyl, fand -CH(OH) (err) wherein [err] is

as defined above whefein{X and Y are ag defined above, with the proviso

]is the -CH CH%[err] noi ety. Conponent A - ~
§ - g g

rSHaQBful in this invention conprise
menbers sel ected & the group consi gting of |ong chain hydrocarbon
substituted

wherein Y is -CH3 or -CH0H and X is -CHy~ or =Q-.
SUMMARY OF THE INVENTION '

L According to the present invention, novel
0il soluble compositions useful as dispersants are
provided by reaction of a mono- or polycarboxylic acid
acylating reactant with at least one heterocyclic
polyol of the formula:

that at | east one o
Acyl ati ng Reagent Ahe

[er

QR
R3 Rl
R4 R2
X Y
wherein Rl, R2, RI and R4 are the same or different and
are selected from the group consisting of H, alkyl, and
-CH(OH) (R3) wherein R3 is H or C; to Cjg alkyl wherein
X and Y are the same or different and are H or C; to
N C1o alkyl, with the proviso that at least one of Rl,
R2, R3 and R4 is the =—CH(OH) (RS) moiety.
The dispersants of this invention have been
found to provide improved dispersancy when used in
lubricating oil compositions.



nono-- and di carboxylic acids or their anhydrides, wherein said |long chain
hydrocarbon group is a polyner of a [eryl e.g., [err] nonoolefin, said
polyner having a nunber average nol ecul ar melght of about. 700 to about
5000.' The'long chai n hydeeexding st®stheuRFL SRR E ABYPNtIaR, dneveduci ng

material, e. Snagdilmléméwﬁsm@fsﬁsl uddBul N¥@Ntd DSpé Peandas &rbong
chain hydrocarboq enera gyg Sfln substltgted éy | C #Iy wth
an average oPTQV Id&igtblébéaf'c(f-iﬁ’"l& Ay mORAR BHUPOLYS AL €9 1.0
toI 1. I6) : pr eheidbagydelhg lr%aéﬁaﬁt4w(Ehg(BJ C?t*t Olel?ﬁt UDEEhelﬁErom)lde of
pol yol efi n,. a or rate err]dicarboxylic ac
anhydri de or8g§? ¢ Pﬁgygé °fsgé EQ§$Eg%fic acid, itaconic acid, naleic
acid, mal ei c anhydride, chloronal eic af
chl oronal ei ¢ anhydride, acrylig3acid,
cinnam c acid, and m xtures thepeQk®
reaction with the unsaturated Bfcarb c aBfd anhydri de or ester are
pol ymers conprising a nmajor nolar ax Of [err] nonoolefin. Such

cctene-| . s PERELRREr 528" RS oRRr e Ak YL ERR naR8 Shop EREasRREBRE
pol yi sobut y| ane, sategped fromopbeyareupotonsbsdbinguof Bf alkylel ahdns such
as copol ynerse fo&ﬂt(h’s)enﬁhi'?‘iim qwl faeasblqyéﬁp@daaﬂoeéomay&saex

" propyl ene and |sobut | ene; g r mers incl z hose in which a
m nor mol ar aRBu¥tape aRcde EBF?meQMHonEﬂ§h &he PUOVESeO thAk 3F is a 4
least one of Rl, R2, R3 and R4 is the -CH(OH) (RS)

moiety.

RBd, di et hyI _5- funarate,
Gt ha g¥lic acid, crotonic acid,
R e olefln pol ymers’ for

Component A - Acylating Reagent
The acylating reagents useful in this
invention comprise members selected from:- the group
consisting of 1long chain hydrocarbon substituted
mono- and dicarboxylic acids or their anhydrides,
wherein said long chain hydrocarbon group is a polymer

of a C; to Cjp, ©.9., C3 to C5 monoolefin, said polymer
having a number average molecular weight of about 700
to about 5000.

The long <chain hydrocarbyl substituted
dicarboxylic acid producing material, e.g. acid or
anhydride used in the invention includes a long chain
hydrocarbon, generally a polyolefin, substituted
typically with an average of at least about 0.8,
usefully from about 1.0 to 2.0 (e.g. 1.0 to 1.6),
preferably about 1.1 to 1.4 (e.g. l.1 to 1.3) moles,
per mole of polyolefin, of an alpha- or beta-unsatu-
rated C4 to Cjg dicarboxylic acid, anhydride or ester
thereof, such as fumaric acid, itaconic acid, maleic
acid, maleic anhydride, chloromaleic acig, dimethyl

. :
P et



to [err] non-conjugated diolefin, e.g., a copolyner of isobutylene and
‘hut adi ene; or a copol ymer of ethylene, propylene and 1, 4-hexadi ene; etc. In
sonme cases, the olefin polyner may be.sonpletely saturated, for exanple an

et hyl ene- pr ogith pA® eGOP U WG FoBIR iy aaih?alrarcrd\;at t@c%mbesi&wi ng
hydr ogen as a rmder'i\tor to, control 531' ecu e |.efin polyners

L, wei.ght.
wi Il usual®8EbRCT¥LIAGAS 14,y FEQEO "'ec?ﬁg?'\/\@iigmﬂn*/ﬁtﬂ? dt’hé"{"gnge of
about 700 amtktaires tH¥¥eof.g. 700 to 3000, nore usually between about 800

and about 2500, and w%%lr,?kgg%%%ore &Jf#@“gl }%ﬁ?%?vefdalgerﬂcéfo%eabom 50

to 400 carbon atons. Fcularly usetu mers have nhu r
aver age nolwkth aFheeciuginatyraned dicachapydica somhydd idieowr 2500 with

appr oxi mat el ¥t @P€ alrQ -pdll Yt r 40l OONhPed k) ¥ o Kd¥i Aok S5Peci al |y
usef ul startlnﬁ material Tor _a highly potient dispersant %gdltlve made in
accor dance W@t ROt Filo s Rchti Ga €9 Sdi i sBRBPPR&fin. Syghm s for

reacting thineol edenepdiylere )i phoplydlerre] botglend cd sobathdene £ acid,

anhydri de L ar n,in_th : [ e I e ol efj ol yner
and the di %er‘ggéf}ﬁ'c °ZCC| X\mﬁ;%ér .sgﬁﬁ’%é beEgF@T@?e%%%%e?%rbgs -
di scl osed ihempBolymeds ssPcd612673po hyd soduronlene, tascaelkd a aser nal
"ene" reactd®polPmeds PEato AbbCmdtd VElEY sddk 8 %ff'i!hé)oéﬁ%r agan be

girst hal o engggd,r for .exagpgg, chlgﬁln?ted or roq&nage eto about 1 to
w. % prERRRLPPGTS OF 7 khYifnm ANhProPYLeaRiInLuUbYLiLAe A Nthe wei ght
of pol yner,idobyaskems); o pyl ane rendridobutyl éve i hvtnigh ottrepadgwo! ef i n at
ac_:errperat%ﬂelﬁé) {fclude those in which a minor molar amount of
) ' the copolymer monomers, e.g., 1 to 10 mole %, is a C4
to C;g non-conjugated diolefin, e.g., a copolymer of
isobutylene and butadiene; or a copolymer of ethylehe,
propylene and 1,4-hexadiene; etc.

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

The olefin polymers will wusually have
number average molecular weights within the range of
about 700 and about 5000, e.g. 700 to 3000, more
usually between about 800 and about 2500, and will

et therefore usually have an average of from about 50 to
400 carbon atoms. Particularly useful olefin polymers
have number average molecular weights within the range
of about 800 and about 2500 with approximately one ter-
minal double bond per polymer chain. An especially
useful starting material for a highly potent dispersant
additive made in accordance with this invention is
polyisobutylene.

K S



250[err] e.g. 120 to 160[err]C. for about 0.5 to 10, preferably 1
to 7 hours The hal ogenat ed pol ymecesray then be reacted with sufficient

t d d hydr.i.d t .100 II t 180 t
oter e or Gpou: “Frbdeiesh st PRaBUbG! fie HTURIN gRRRNGRI O] 0
obt ai ned wwukhcmhhacn.qa amsa&gcamhdabdsarbo&yﬂdczae!dolanhypréﬂerably 1.1
to 1.4 mol g3, eSefr & bre ERLER: 1n0knk"Grulsakyrabedngied Rk BRLE(AT tNe

hal o- genat'ed poly rocesses o0 IS general type are taug in U S
Patents 3, GO Yt 3nﬁ72t992 dixarboxyd i&daeiﬁewtw!éinmweby t he

ol efin polsmm wﬁ:sae&mw@tes adistrodedi ah a..n aeg heat ed
whi | e addlgg L ne to t%-ﬁ? g?aerlal Processes_of & pe are

di scl osed Pr 3@59 Par AR 3 AGL b8 £ S rayse S ciBefnal L anh"s 0.

4 234, 435; raattion). fo 1td4k6e, ZdPacsy MtBeruaeivcm‘lyhak:hgernlabdmt 65 to 95

%ol the Alyp! ellR. BedT YoM SHUIILERE N DUIRIdyaggRGl Wi Lh the

dlcarboxyl Upon carryl ng-ou reactt on’w t hout
t he use of cﬂid-locfg’enﬁdea ot Birpaing FRuapbousnlly &i9ou® WE 0$85 w. % of

the polyi sehdsd €1y hl :aeacw.chl @hilB2in@) or bhmhﬁbrzsmaeaeaae the-
reactivity. For conveni_enc t he aforezald unctlonallt¥erat|os of

di car boxyl itbea@edIptoadc PR YHEFV %VopﬂSPQBFeF g cblgripeyqp b etc. are
based uponmtilme tehrbughotie ofo ppbyelfdhi at at hamperatufe bdt 8b @b both the

react ed ang syyEacty e%polly20 olt%f [ 960W§se?he natb%%t{ e?uéél pkgduct f or med

in the aforesald'rea terocyc 4ct ant
preferably 1 to 7 hours. The halogenated polymer may

o then be reacted with sufficient unsaturated acid or
anhydride at 100 to 250°C, usually about 180 to 220°C.
for about 0.5 to 10 hours, e.g. 3 to 8 hours, so the
product obtained will contain an average of about 1.0
to 2.0 moles, preferably 1.1 to 1.4 moles, e.g. 1.2
moles, of the unsaturated acid per mole of the halo-
genated polymer. Processes of this general type are
taught in U.S. Patents 3,087,436; 3,172,892; 3,272,746
and others. '

Alternatively, the olefin polymer, and
the unsaturated acid material 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 polyélefin, 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 85
wt. § of the polyisobutylene will react. Chlorination

-



The heterocyclic polyol reactants useful in the present invention conprise
‘conpounds of the formula (1): [err] wherein [err] are the same or different
and are selected fromthe group condgi=sting of H, alkyl and -CH(OH) [err]

wherei n [ elydiBp& Vi nc2ed seah rte?émm\eya.r Folrh&chwiEh iencd ffaquerétf and are H
or al kyl of froml to 10 carb aHa&F ép thegp qyls t hat, at ast one of
[err]is éﬁ% Q;QF an § Sigarboxyl ig Bﬁ roup will
generally mmﬁdncdﬁgomnﬂﬁS)ﬁ@ paibodeﬁtnm epgefén@bmp 2.0 2tear bon

at ons. AA h Y, u { r I

I sopropyl, %pvt?ﬂ |sc\)'§)%§, t%é( ‘L'? 159 % Q{rﬁt”cz é}’ly%el% inﬁo }Q theptyl
decyl , |sod(§:oylthané°ltlﬂé I9f<eb°‘F e ther rqeamey'q %mm

- CH( OH) ( er 191 gBirf! %r@%\énﬁe inl el tlest1¥imgOIprodict Tt ed hahncn% eferably
[err] alkyl mnth rrJ al kyl being nore preferred. Exenplary of such

noi et i es aﬁ§ actiofse| [err] and the like. As indicated above,

t he heterocyclic entofB t-hilket lde Pod Relaeatantt | east one of
het ef ocyel | ¢ SQ?’yoFF”E e PE b o%?n W@Ir;%%é]gg??t N A
pref er abl y the preisepsr ipviepitdoinesomgrise pn@ﬁ@m@@py05tthea§pnmndaof [err]

(I):

OH
R3 Rl
o | RY R2
Y

wherein R1, R2, R3 and R4 are the same or different and
are selected from the group consisting of H, alkyl and
-CH(OH) (R5) wherein RS is C; to Cjp alkyl, and wherein
X and Y are the same or different and are H or alkyl of
from 1 to 10 carbon atoms with the proviso that at
least one of Rl, R2, R3 and R4 is the -CH(OH)RS
moiety.

when Rl, R2, R3 or R4 is alkyl, the alkyl
group will generally contain from 1 to 10 carbon atoms,
preferably 1 to 3 carbon atoms. Exemplary of such
_ alkyl groups are methyl, ethyl, propyl, isopropyl,
N butyl, isobutyl, pentyl, 3-methylbutyl, hexyl, nonyl,

heptyl, decyl, isodecyl, and the like.

The RS alkyl substituent in the -CH(OH) (R5)
moiety may be straight chain or branched chain.
Preferably R3 is C; to Cg alkyl, with C; to C3 alkyl
being more preferred. Exemplary of such moieties are:
-CH,0H, -CH(OH)CH3, _ -CH(OH) CzHg, ~-CH(OH) C3H7,



W || -each conprise the -CH(OH)[err] noiety. Exenplary of heterocyclic
pol yols of this invention are the foll ow ng conpounds: -9- Table I COH
OH OHerr] [err] OH OH [err] -&H OH OH The

het et ocycl i eQIIOW) CjHGGt *THY OHI €4 Hiyn ot FEHIOH) CgH gl =ICHSOH) Coftyison can be

prepared by _ Lopal nec s by_ - ze n sation
reacti on bet V\%ggq&g)t ?@@éﬂé a?]‘gﬁépggﬁggggd's dgggr%ﬁ@e%ﬂ%aé.'séa%t gg‘?
4,209, 411. Yhke.reaction of acetone and f or mal dehyde to
form a  -10- tet g (nG'icadeldeabbvelyb el %bfi‘érb%&ém_&y(i)b'l?oﬂ@ yol is
believed to o1y ed throuqh a noncychlc intermedi ate, as illystrated in
Equation (IfP% - inventign pre, Sueh. that. at,}essthPgfcPLaRi sh&ficc ket ones
with the al déhyaied t R4f austdibe @het r - CH{OH) QRP)) e moji egyQu Px efelrabilyyt ed
heterocycl i ¢ 0hYetnct 12° dolt 41! b3 §H13° 1FUURALISAS Wity §O¥sbll'):

at least 3, most preferably 4, such -(ChH3)OH moieties.

Also, preferably at least two of Rl and R2 or R3 and R¢

will each comprise the -CH(OH)RS moiety.

Exemplary of heterocyclic polyols of this
invention are the following compounds:



[err]: [err] [err] OH
from1l to 10 carbon atons.
ketone to formthe heterocyclic polyag-is illustrated in Equation IV.

CH20H [err]

[err]

[err] [err] OH [err] [err] [err] wheggi@ R is as defined above. A
preferred class of heterocyclic pol

wherein [err]Jare each -CH(OH)[err] wherein [err] alkyl,
wherein [err]is Hor ggrr] alkyl

pr esent

cyclic polyols can allgo be enpl oyed as,reactint in'ﬁb racti ce of the
I nvent i ofprReacy di ti on Hfgs T ol d?ﬂghe novel
di spersants of H H CH3 FH-CH3
OH
OH ?H ?H OH Ea
H CH-C3Hsg CH3~CH H=-CHj
CHj3 CHg?H ?H-CH3
oHn _ OH
OH OH OH
CH3EH CHoOH C3Hy CH,OH
cu3?a CH,OH HOCH C4H,
OH
OH . OH )
H CH,OH CH20H
HOCHJ H H CH,O0H
OH OH
CH3 CHZ0H CaHg Calis
CHj3 CH,0H CaHg ?HCzﬂs
OH

OH [err] wherein R' is alkyl
-11- The reaction of higher al dehydes with a
[err]

of

e those of the formula (1) [err]

The heterocyclic polyol reactants used in
the process of this invention can be prepared by

conventional means,

such as by a base-catalyzed

condensation reaction between a ketone and aldehyde as

described in Uu.S.

acetone and

Patent 4,209,411.
formaldehyde to

The reaction of
form a

and nore preferably
M xtures opgany ofi t he foregoi ng hetero-



the. present invention can be effected by reacting the sel ected nono- or
pel ycarbaxylic acid acyl ating reagenp.and heterocyclic pol yol , preferably
in the presence of ap_inert solvent ugh jneral oqi.l, xylepe,or the
Tke. The qE&REay oPa(AE) R~ vhgtsEurad neberolycddsupolpdi t8c (o the
het erocycl i befidleyed, toaproaerdiitticbughGanacaidysliteiatemedateggent is

used in an -12-._amunt. r.el at e t I equi val ents of noieties in
t he selecteashé#éygg§@#Fg 68|38P Fgggtzgghgegér°exanple, when t he

het erocyclic p@ yol reactant conpri 88§H2 noP8cul eC8BOHRor nul a(l1) or (I1)
wher ei 1 [ o1 e +2RHRACY okfil~Ltemmnd._or_pekyoncarhoxyl i c acid
acyl ating reagent "will be generally u%ed i nHAan acgla i ng
reagent : het erocyclic polyol nol e: noP8CA2ti o of fr&M2QBouy/ 4:1 to 1:1, and
preferably fromabout 1:1 to 2:1. Wiile an excess of thg acyl(ayi ng agent,. 4
can be used if desired, this is not essentbﬁl to the esent inveﬁ%?oﬂ. The
node of addition of reactants does not appg¢ar to affect product #ogﬁﬁ"b‘ﬁ
and conveni ence Wi ll usually di ct afl@CH2_ch]reag6HROHs added to t ot her.

It is preferred that the reaction igp ; bWy € sparging the -
reactants (either neat or in an inert $ol as (i scussed above) with an
inert gas such as nitrogen to renove wat er Yof condensation. Alternatively,
if the reaction is carrhed peaceioan ¢ fchigh@rveal iphae iccakétoneal the

o ch porm BN FARGoAR AR o, ZoRR ¥3- B0 ISP RRTRS] BUBRET ' Ohe

sel ect ed | owubsitiiitugedndetesoioysitic podlyods,.xygiaonbe illustrated as

S Equations (II) and (III):
0 | HOCH, OH  CH0H _
Rech,dcH; + HCHO—R" ¢ Lt R" As 43k
nobu, ¥ luyom - JE w97
: (I1) '
oH
E;ﬂ::J<:::CH2°H
HOCHj CH,OH
- rop
(R") ,CHCCH3 + HCHO——> R® f—c
HOCH»
OH
R" CH,0H
R"— CH,0H

wherein R" is alkyl of from 1 to 10 carbon atoms.



The, reaction of the acylating reagent and heterocyclic polyol can be
carried out at tenperatures of fromabout 130[err] to 220[err]C, and
preferably from about 150 to 180[er#}1G In addition, this reaction nay
be. carried out if desirgfi pelaltd fYESOECChDjhercaVéehy@ed with a
esterification cat al yst, such as <:&ta%ra-toxue e,su qfo I c acid,, zinc
acetate, st&Xffone 5o fiafm the hataracycliq pat¥oladFer k/g'ﬂsES,‘t&ﬁ’d t he
i ke. The reartBquatidd manerally bée carried out to -13- conpletion as

measured by col] ection of a stoichio- £ a wat er of
condensation ornt by infrared analysis o a défpr%crﬁqﬂv\hi ch is indi cﬁ;&d"tﬁ'”

nmaxi num abs StHgQks # *" GHA er=>RImGH-um= : SHOHage nolWhilgant - 1?
wei ghts of the novel products of 'sg’-dggsnti will I of @eurse depsqdd on
the particular reactants enployed and tHg extent .tlo which the product is
esterified. The esters fornmed-~by reacti M of th& ’kited mono- or
pol ycarboxylic acid acylating reagent and het eroc;&}i ic polyols of this
i nvention, wherein the polyol is substituted by four -CH(Q—I)[I%rr] noi eti es
and is fully esterified by the selected acyl ati ng reagent, v6| W generally
range from about 1500to about 11.0000#nd preferably from about 18 000to
5,000. The partially eg»qHd)icafl _products ofcndg)r=t hi s invention, wherein
at | east one free[err] nq.iel_i% er A0l egyedg _of produgt remains after the
reaction with the sel ectfed BT dagentCH Q8 ~Ryeneral |y have nunber
aver age nol ecul ar wei ghts of from*al &0 to 11.000, and preferably from
about 900 tqQ,5 f blLy from about 900 to 3, 000.
[e&r] The r&e{'&r%g%’ ﬁﬁﬁsﬁﬁ |nﬁé’€aa?§é/’r¥te‘and

A preferred class of heterocyclic polyols

are those of the formula (II)
OH

R4 R2

wherein Rl, R2, R3 and R4 are each -CH(OH) R5 wherein
R5 is H or ¢l to Cg5 alkyl, and more preferably wherein
R3 is H or C} to C3 alkyl.

Mixtures of any of the foregoing hetero-
cyclic polyols can also be employed as reactant in the
practice of the present invention.

1&;- Reaction Condition

The formation of the novel dispersants of
the present invention can be effected by reacting the
selected mono-~ or polycarboxylic acid acylating reagent
and heterocyclic polyol, preferably in the presence of
an inert solvent, such as mineral oil, xylene or the
like. The quantity of the acylating reagent which is

used, rela_tive to the heterocyclic polyol, can vary
widely. Generally, the acylating reagent is used in an



heterocycllc ponoI to formthe novel dispersants of this in can be
illustrated by the follow ng Equati of2v: -14- [err] [e?cﬂ&/)g[err]

wherein R i §mdy n@@,&f&tgdh)&r%h@@la% féeﬁﬁwévpdneboaz

pal yi sobut eny F havi ng 'a”nunber average mol ecul ar wei ght of ;EEELQ!t4£;
P %000 Pr ohei8BLos hoveber sel AECed BRFBESRERDIC PO LEPdc ARRBEAT Ex
acylahlmg[eggﬂweﬁshygag|ﬁﬁfﬁlaﬁawﬁeteﬁccybaMdfpﬁlyblChelhﬂahtff t
stoi chi onetrica rovi de,the, carpo e n ufficient .
Cotully ost EPAPEiaRa 8cnELpERL Rop By REhGAES L) SR I FEL hSE IR RET L pe viaris
product havi R&,atR3 exrsd aﬂeafrreeeqmr _the l&omfttnal ptylxeet geg' ¢7
het erocyclic Q?b ?))li]c FRL 183 leatx-rﬁéﬂﬁehbem:' %ﬁ?sﬁé' ?% red

and npst pre erred‘relative anD e acyl ating agen rocycllc

pol yol for u¥8edn dRe BPesdRY ﬁmlaﬁa%ﬂ'ﬂmssraﬁr&%ﬁ EcB.?akY% VI
[err] [err] moll:mMcYé] d£€id of from about 4:1 to 1l:1, and

preferably from about 1:1 to 2:1. While an excess of
the acylating agent can be used if desired, this is not -
essential to the present invention.

The mode of addition of reactants does not
appear to affect product composition and convenience
will usually dictate which reagent is added to the

N . other. It is preferred that the reaction is carried
' out while sparging the reactants (either neat or in an
inert solvent as discussed above) with an inert gas
such as nitrogen to remove water of condensation.
Alternatively, if the reaction is carried out in an
inert solvent, the reaction of the acylating reagent
and hetetocyclic polyol can be conducted under
conditions which permit the removal of the water of
condensation by entrainment in the selected low boiling

inert solvent, such as xylene,

z/l?

The reaction of the acylating reagent and
heterocyclic polyol can be carried out at temperatures
i of from about 130° to 220°C, and preferably from about
bt 150 to 180¢9C. In addition, this reaction may be
carried out if desired in the presence of a
conventional esterification . catalyst, such as
para~-toluene sulfonic acid, zinc acetate, stannous
octanoate, tetrabutyl titanate, Amberlyst 15, and the

like. The reaction will generally be carried out to



-15 ‘TABLE Il R - long chain hydrocarli‘)% . of [ERR] No. of [ERR] [ERR]
groups ' groups = Val ues™ 0t "x" (1) -Hor alkyl -CHOHJ[err]
Preferred d\dmpwtebw rfxl Weasured by Ccollectioh £ cadstoichid-o 2 2

1

0 ne}? {2 ‘amount’ pg Juafer’ of, candensftion or by thfrared o o o
VI. It willarmelyafier sifocrhe Iproduatiuxhiah #%Mﬂ@dpm imaAX imugst eri fied

P ety anithdtpt Y AP dlleadd FunedToryX e?é compri ses a - CH(OH [err]

noi et y, represents parti a

ter|f| roducts when at
| east one of [err] corfh¢seymperciiveyass r“]° ‘Wﬁ&' Fhe one of
[err] arfel Mﬁ%ﬁq&dcusﬁf@;&mfﬂdﬂen&m mnclueif Qiiitﬁrsledd Ielndfoet ]
principally in the form of structure C roup .0 e
acyl ati ng a°g’bn'f£Fs PAX %&% t r?af%ﬂf‘cf'fsox%(gi#fgl oﬁ%‘{]ht}%e xg‘r’&l{{/}cﬁq ¢ pol yol .
Post - Tr eat rwhvitchT Hzhep priadaidty mtatdnieﬁiqﬁ.odtmtes esfters sfonnedt ibgh may be
post-treat gy {Of1b cgrfpcyﬂl?gggfte%dq“ﬁgna ycqlfq t&'ne free

boxyl i aC| 4

-CH(OH)[err grou s) t hereo y reaction epoxi des,
sul fates aftfYhatipgereaggny é§@er‘?¢Fe5°§é(Féoi>ﬁ/IP€1¥9ﬂ-(§ p?%dl‘}(?t§ of this

i nvention (ﬁMntSonQrW§iM\htﬁb qsoeiwbsmmswdma‘dm My R

2

"o [erep onffs HOHRRIRY MRECFORLILY USeOF1TREG (S5 Y one o
selected acylating reagent, will generally range from 2/-87
_!i_e‘_’o"a M 1000 _ 4215
_ ;ab&%t to about 465000, and preferably from about H-si- s
P to 5,000. The partially esterified products of e o208

PPRTE 44
this invention, wherein at least one free -CH(OH)85'2¥1
moiety per molecule of product remains after the
reaction with the selected acylating reagent, will
.generally have ?f%gif average molecular weights of from f 42l-E1
about 800 to 25-"40-9, and preferably from about 900 to ¢-2¢.5)
5,000, and morelpreferably from about %00 to 3,000. :%Q?
The reaction of the acylating agent and
heterocyclic polyol to form the novel dispersants of
this invention can be illustrated by the following
Equation V:



two). free -COOH groups) may al so be post-treated for incorporation of
-addi'tiohal functionality onto the free -COOH group(s) thereof by reaction
with polyols, carboxylic acids, g@Odees sul fates and the |ike. Such
reactions can be perfornmed as de ribed in U.S. Patents 3,533, 945;

3,639, 242; 3,708,522; 3,859,318; and 3, 954,639, the disclosures of which
are hereby incorporated by reference. Suitable nonohydric and pol yhydric
al cohol s which may be usedOas post-treating a§8nts include nonohydri c and |
pol yhydric alcahg_eag ar éﬁatlc conpaBeH and napht hol s,
etc. The pol yhydri ¢ al cohd\s are the nost® Y€ und and
preferably céntain|from2 fo &bout 180RH2 “drigy radF for exanple,

et hyl ene gl ycol, dcg&h¥;_ ne glycol, triethylene egcoI, tetraet hyl ene

gl ycol , dipropyl ene gl ycoly and ot her al kyl-ene glycols in which the

al kyl ene radical contains From2 to about 8 carbon atoms. O her useful

pol yhydri c aIcohoIs ncIude gly- ceOHl, nnnoOoIeate of glycerol, '
nmonost ear at e ,@f _ nononet pyl e 0 ycerol pentaerythritol,
di pent aeryt hfi t o k?h 2ure .E$RécpEF?|ally esterified - -

di spersant may also be treat egrw saturat ¢d al cohol s suth 2828l |yl

al cohol, cinnanyp iqh@ apar g al eg gch-bu ycl ohexane- 3- o0l , - and ol eyl
al cohol . Still ot cl ass€s of the al coh Isncap bl e of post-treating the
partial esters of Ythis invention conpri Qe the ether-al cohols and

am no- al cohohaein'e:imdnhgisf @ laxegpehainhaiydkyocakbbanas akeseribede-,

an no-al kv pBPGy, 20EnaTE"BoLYuBRGLEHYY! WaVsith “hoRUBbY UOEFaGE O

nore oxy-al
i molecular weight of from about 700 to 5000.

Preferably, however, the selected mono- or
polycarboxylic acid acylating reagent is used in an
amount less than that which would stoichiometrically
provide the carboxylic acid generating groups
sufficient to fully esterify the selected heterocyclic
polyol, thereby producing a product having at least one
free -{CH(OH)RS moiety (i.e., a partially esterified
heterocyclic polyol). For example, Table II below
describes the preferred and most preferred relative
amounts of the acylating agent and heterocyclic polyol
for use in the present invention, as illustrated by

- Equation VI. _

o B
Y/
x l //,or+
CHy=C
fl
L -l
7
R'-fﬁ-C—-OH OH
o R3” rR2 {1rr), and

0 .
] .
CHy— ¢ OCHy |
0



-17- -am no-aryl ene oxy-arylene radicals. They are exem plified by

Cel I osol ve, Carbitol, N,N N,N-tetra- hydroxytrinethyl ene di am ne, and
et her-al cohol s having up to about 150 oxy-al kyl ene radicals in which the
al kyl ene.radi cal contains from1 to-dbeut 8 carbon atons. Exenplary of
sui tabl e hydr oxyam nes post-treatnent agents are

2-am no-1-butanol, 2-am no-2-nmet hyTABLBr §Banol , p- (bet a- hydr oxy-
et hyl)-anil Lpe -agi nE-1-p am no- | - pr opanol
2-anino-2-n§th§|?iﬁglgﬁségné9§?§§+rb§%-anino-2-eth- yl -1, 3- propanedi ol ,

N- (bet a- hydNgxy 50 b) - \Noebef Rarami no-ethyl)-pi perazine,

tri s(hydr ox}fret Rgl ) am nB2weRAane (al so kno as rLsg?ipylolanino-

met hane), 9FOUPSafti no- 1968BRROT -———¥?¥Qﬁﬁ+%%+ﬂ§r-——————-
beta>(beta-hﬂgooxgﬂhzly):ﬁﬂﬂgﬂaﬂine, anfreferrpdc Moski Brefenredhese or
simlar amnes gan al so be gnployed. ghs pgrii al egteggdi gpersants of this
I nvention can be further treated by boration as geperally_taught in U S
Patent Nos. 3,087,936 and 31254, 025 (thE Eﬂtfrety gf BRich is i ncor por at ed
by reference). 1This is readily acconpl Lsbed4by treatteg 2he partial ester
di spersant wi thj a boron conpound selectfdtér9n1thelclgés thsisting of
boron oxi de, _bofon halides, “boron aci ds™and esters™of "Doron acids in an
anount to pfd¥i Bs"f asndebénedoin Bguatéopr¥ferti on of boron for each nole
of the partial ester dispersant to about 20 atom c proportions of boron for

Uoof ul |yt haBaeet s B Sonfer RE3oR, chbpFe BERBUAS: IhE cORBRTRIA R abou
0v05 to 2. Opeeitddl eresneri€igd, pfodlicts @hénwatgbeastronat ofbrlpn based
on the totagawei e cbRprR3kb' 3 -EhibhirI' RBTEEF)  and TBEoBBER 1V
represents partially esterified products when at least
one of Rl and R2 comprises a -CH(OH)R5 moiety. When at
least one of RL, R2 and R3 are -CH(OH)R3 in Equation
VI, the product obtained will be principally in the
form of structure IV wherein each acyl group of the
acylating agent is reacted with a hydroxy group of the
heterocyclic polyol.

Post-Treatment

The partially esterified products of this
invention may be post-treated for incorporation of
additional functionality onto the free ~CH(OH)RS
group(s) thereof by reaction with carboxylic acids,
epoxides, sulfates and the like. Fully esterified
carboxylic acid products of this invention (that is,
products which are substantially free of free -CH(OH)RS3




whi chr appears to be in the product as dehydrated boric -18- acid pol yner

(primarily [err] is believed to att3éh to the di spersant hydroxyl group as

ester salts, e t he %tﬁab_orate salt of said e(st_ﬁ-r. Treating is readily
ARNK

carri ed ouﬂrﬁybgda’l“ﬁg ¥h aip pne Py more (generally, anfh ot cent
(based on tws) e t-COOH hfr papk) amagstel sdi bpepoat-ofeatied foon
conpound, Jpr boric acid whigh .5 f LAS I d slurry to
the parti afmggsﬁeéoﬁb#’s%r ) &é\%#e% .%‘%“I\/ﬁ n&sitfﬁ)r i&/nngtaoam g‘fﬁeggoout

135[ err] C +@00BO[gxro#p(s¢. gthetreo[fer PYC xeag¥dpar r ptthf opokyedksl, to 5 hours
fol | oned hyapbbk948k Sié18RI, NG ptx SEbE,! WIFEat8EURRd 2PNES11Kd, (he boron

treatnment can be“carried out by adding boric acid to, the hot reaction

m xture of SYFR TRARKIGHS FAB BPLEGFITATMRS 2 frSSTiP e alBnl S

hﬁ_t er Qcyclﬁa_ctaois/m.?l.mm -mase.zﬁmvs._rr?)aéwsas- ﬂias_mﬁtfm;alamters of
this invenii c al s e - , : rr act one,
e.g., E-czg{)fggaéggﬁé, %&‘bqneg{?%%iésﬁkggurgfof %{ﬂr]%&gar#él {ég eJlb and | act one
in a reactingprpasated by heefdranw®. of a sol vent ‘at a tenperature of about

S50[err]C to about 20 @{Ef&l Mo gyl I PAna (b By RS a1 dhdifg about ~
75[err] C to about 180]err]|C, ean rmsfé preferab‘ISbyalat about 96’8’ tso about

160[ err] C, Wb bFha may 1 Pej ¢ifedeAsoPRS tTEREALS NG [ ageNESaiprdnde
Opt i onal | ymonahgdindient addr pblgHylt Die, apeohiods esser apdmatidie

rates. 10 SrRPEhoRa i BBy BRhSsE THAS; AARTERT LY, HRES Y T oct one.
e.g., E-ceplvhydrdee aleohedst carei thea masti prefarred nhydrokywle ratio
0% compound and preferably contain from 2 to about 10 hy-

droxy radicals, for example, ethylene glycol, diethy-

lene glycol, triethylene glycol, tetraethylene glycol,
dipropylgne glycol, and other alkylene glycols in which

the alkylene radical contains from 2 to about 8 carbon

atoms. Other useful polyhydric alcohols include gly-

cerol, mono~oleate of glycerol, monostearate of gly-

cerol, monomethyl ether of glycerol, pentaerythritol,
dipentaerythritol, and mixtures thereof.

The partially esterified dispersant may
also be treated with unsaturated alcohols such as
allyl alcohol, cinnamyl alcohol, propargyl alcohol,
l-cyclohexane~3-0l, and oleyl alcohol. Sstill other
classes of the alcohols capable of post-treating the
partial esters of this invention comprise the
ether-alcohols and amino-alcohols including, for
example, the oxy-alkylene, oxy-arylene-, amino-alky-
lene-, and amino-arylene-substituted alcohols having
one or more oxy-alkylene, amino-alkylene or



.capral actone to partial ester. In practice, the ratio of lactone to
partial ester may vary considerably as a nmeans of controlling the | ength of
t he’ sequence of the lactone units-1hthe adduct. For exanple, the nole
ratio of ne, tigl, Y rad ded19M ahgly 3 19xemQ: 1 tO
about 0. 1: &;ﬁq#orea%f]é?gr&agﬁy fea?%ﬁgggutr 51 to aboggi aza:fle, a’r‘laarmst

pref er abl ypRidheshoby ZTellasebver Farbitoly j sNpNeN&ndW|wte®ranmintain the

average degiyasoNyPPinaRhylahecaianihes haat eRfercaLEBholS! R4V FAGUL 100,
with a degree of

ol yner.i zation on,the order .of f.rom about, Q.2 {0 about 50
bei ng pref 8P &P g‘ﬂﬁxf‘r &r%oab%Y'BEEY[l(f’h%oﬁ?dgﬁaﬂ‘éﬁ %"nﬁ?‘écg’r e'F%Fred. For
opti num di ap&ydaene peatidicrEnceonsaduancésonf 1f rtoon about B tmamibont 5
| act one UnLEﬁan a row are preferred. Catalysts useful in the pronotion of
the | actone-parfial ester reactions are selected fromthe group consisting
-of stannous oct anoat eExemalraty hef&noatsii tabhaoushydsionyaminesabut yl

titanate, o%@ﬂé¥&h€$eﬂitaE?UdE§”Ca?ésed‘*ﬂiﬂ¥ﬁin39hdﬂﬁ¥éﬂ8§95 and
am ne catalysts, as descbgae on page 266, and for d i book chapt er

r a

aut hor i zed 2p\P™ Ny 2TRAGHY LT LoRr &PaRO1aox enti tPRY Rﬁﬁéﬁ%%‘%ﬁ&'wbchanisns
of Pol yner exhiyilpraniRing,OpeambgoPoprapanali, 08~andnhbell~-pyopanatlh and
Reegen, publi by_ Dekker 69 ereig_ ous_ anoate is
an especia Ifi‘gre E?rggigglaﬁ;'s%(.ﬁrbgﬁé%cﬁ% y&t ig gg@e}ﬁ’ 't% ?ﬁie’ reaction
m xture at Ya=doricxproBaned iiodvel Nf (Besarhysl tax ypoe Pyl -d0b- paers per

wei ght of gaLamitioPEERYNS -HipdPRzRARLS OF tées&Phghrosamté eyl Xt ure.

Exenpl ary of ,adducts forned hy reaction of parti al est.er. di spersants of
tbis i nvenfhdhommethane (also known as trismethylolamino-
methane), 2=amino=-l-butanol, ethanolamine,

beta~(beta-hydroxythoxy)-ethylamine, and the like.
Mixtures of these or similar amines can also be
employed.

The partial ester dispersants of this
invention can be further treated by boration as
generally taught in U.S. Patent Nos. 3,087,936 and
3,254,025 (the entirety of which is incorporated by
reference). This is readily accomplished by treating
the partial ester dispersant with a boron compound
selected from the class consisting of boron oxide,

- boron halides, boron acids and esters of boron acids in
s an amount to provide from about 0.1 atomic proportion
of boron for each mole of the partial ester dispersant

to about 20 atomic proportions of boron for each atomic
proportion of nitrogen of the partial ester dispersant.
Usefully the dispersants of the inventive combination

contain from about 0.05 to 2.0 weight percent, e.qg..,

0.05 to 0.7 weight percent, boron based on the total

weight of the partial steric dispersant. The boron,

which appears to be in the product as dehydrated boric



Iachnes.as above are those adducts illustrated by the follow ng equation:
20- (Eq. 111) [err] [err] [err] mwherein R is as described above. The
reaction of such lactones with poly0ls is nore conpletely described in
copehdi ng ag¢id paylymerxat(iprimdarily (RB00HI,21i%B bellieved-ttobattachl986, the
di scl osur e of i | re | pQy, f LN Ltg entirety.
THE mélﬁlt%#%geié\/}et 3’@6’3’?‘3{%@5’% t e%#tgge%?ﬁ%/én{!'?i'dn possess

very good tliesmataharatemakt of s2ideL8%%Id herein in a wide variety of

environnents. Accor digj@lakiddiel §i $RAEIAY Sc#F £i@ed by Bycaaaenhdt i on and
di ssolution into_an ol eaginous nmaterial sych as_fuels and |ubricating oils.

h
When the difQfer 8ROt oP-PRi £9 ndentr ard a3 i Nedghn PELERAf o
petrol eum (fbaded chcthas weidlite of thel Ipaired dloidstey diaperisant @F err] to

e i) Coagd B oG pe s e, T BRI O
range of mpsitcaisyalilymasddrd @so0alsdaraouto 0tbe partpialcrabiey 0.001 to
about 0.1 yed b sRRECAHHA Raardny dient & r vphgharofeddi® aBBRGSI tion,
wi usumfgg g EQDE%%%% e.g., 140°C to 170°C, for from 1 to S )
14 ’ ’

hours followed by nitrogen stripping at said temper-

ature ranges. Or, the boron treatment can be carried

out by adding boric acid to the hot reaction mixture of

the mono- or polycarboxylic acid acylating reagent and
.heterocyclic polyol reactant while removing water,

The partial esters of this invention can

also be post-treated, if desired, with C5-Cg lactone,

e.g., E-caprolactone, by heating a mixture of the
partial'ester and lactone in a reaction vessel in the
-absence of a solvent at a temperature of about 50°C to

about 200°C, more preferably to a temperature of about

75°C to about 180°C, and most preferably at about 90°C

to about 160°C, for a sufficient period of time to
effect reaction, Optionally, a solvent for the
lactone, partial ester and/or the resulting adduct may

be employed to control viscosity and/or the reaction

rates.

In one preferred embodiment of the inven-

tion, the Cg-Cg9 lactone, e.g., E;caprolactone is
reacted with a partial ester in a 1l:1 mole ratio of
caprolactone to partial ester. In practice, the ratio

of lactone to partial ester may vary considerably as a

means of controlling the length of the sequence of the
lactone units in the adduct. For example, the mole

ratio of lactone to partial ester may vary from about

!



* .The dispersants of the present invention find their primary utility
i'n lubricating oil conpositions which enploy a base oil in which the
addi t,i ves, are di ssol ved or dispers®d. Such base oils may be natural or

synthetic. 1Bage 3 | sbsuit aQhe1f,0nopec prefRiraBayi Feohhabbulr k¢at kgy oi |
conp05|t|on§ of t$e%present I nvention nclu£§ those conventjonally enpl oyed
tat e

as crankca8894¥r tng 309 mesF AF&LLTR Tom 2BRPEexI bntPynit ed
i nternal cabbwd i®n4ebgi ndt, isuppeferablemubi haiatdihr thle avegrage, narine

and railro la8S ' . he gl ike. g e are al so
achi eved bgqgggﬁogkngg?k@ggﬁgggggéngg gb%tﬁéﬂﬁggégn§8$%§éﬂfﬁ%%f?ﬁ base oils
convention&PPyteﬁﬁpoyvéthnaaﬂesﬁﬁeaeéppedymsriGQéiaQ powshet paderi t ti ng

fluids suchbgagramt @BBLEC oL 2aR8MapaURNSH! Bedhg bratkPtel,UnHd. siBhver sal
tractor fluids and hydraulic fl uids, avyﬂ%g}g_g%%é?ullc fluids, power
A

h
steering fPlWEFaHdAﬁﬁPIﬁQQ“%EépIQ&fPEa ergedei | sFOBUND oils
and ot her bphimamt digpersanenpesifbrmanceansagsenbescdHEt frommabbat

i ncor por at hog .t LNeO [ ants_o h r Lngention. Thus,
t he dispergagfsgg?ﬁkhg %?eggﬂg ?ﬁsé%t?%nanggabgtguﬁigg}§E?§Corporated into
synthetic base oils s@afadystkyusefids sinf thecpmamgtlionamfisthpol ygl ycol s

and al cohohac vt epaPeeagf idsre Al E¥Ec'€?85§nﬁt§e Qléﬂgei:ﬁdei 6hS th

phosphoric_acids, poly- sjlicone oil, etc. ural base oils include
mneral | uBFP-"%aFBH&*&?@%i%ﬁ ERARAL Y3\ QBFPRR& L&y  RhINRPUEe source,
e.g. whet hbexpaoate ni stannphisenxalatiexetetrabdfylpaitidnate;,napht henic,
aeijthe |1 $8r188y"5E! n8tal%rganic based catalyst acid catalysts
B and amine catalysts, as described on page 266, and
forward in a book chapter authorized 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, wherein stannous octanoate is an especially
preferred catalyst. The catalyst is added to the
reaction mixture at a concentration level of about 50
to about 10,000 parts per weight of catalyst per one
million parts of the total reaction mixture.
Exemplary of adducts formed by reaction of
partial - ester dispersants of this invention with
K; lactones as above are those adducts illustrated by the
following equation:



thei-r-formation, e.g. distillation range, straight run or cracked,
hydr of i ned, sol vent extracted an0the |ike. Mre specifically, the natural

| ubricati.ng oil .base stocks which can be-used in the conpositions of this

i nvention g&ﬁ-bé Iddraight mineral lubricating oil or distillates derived
fromparaffinic, naphthenic, asphaltic, or mxed base crudes, or, if
desired, various bIended oils may, be enployed as well as residuals,
partlcularly t hose % ron1mh|ch aspfal tic constituents have been rempved. The

oils may be refine conventlo' CHPOHs using acid, alkali, and/or clay
or ot her a 8 0L > padl! 65-@ - N oride or they may bg extracted oils
pr oduced, or xanpl e, o Ve exdraction with solvenijs ofothe type of

phenol , sul fur |di oxi de, fural™ dlcﬁﬂapﬁdlethyl ethe r gbenzene,
crotonaldehydec L@-oIbg | ubricating oil basesstogk ntly has a

vi scosity of typlc 1y agout 2.5 to about 12, and prgf y dbout 2.5 to
about 9 cst. at 10{i[err]C. Thus, the dispersants of ¥his invéention can be
enployed in a lubrdcating oil conposition which conprises |ubricating oil,
typically in a magjor anmount, and the dispersants typically in a mnor -
anount, which is effective to inpart enhanged dlspersaﬂcy relative to the
absence of the dispersants. Additional conyen®i onal itives selected to
nmeet the particul ap requirenment ggof a sele te type of |l ubricating oi
conposi tion can bejji ncl uded as desired. Th spersant $ nBoned inthis

i nvention are oil-Hol uble, disso)vahFB2rf &Eﬁﬂ)ﬁ Rztardiof a suitable
sol vent, oR'a+€Hs%€b+9-dCsQ- S|k pteri a s. G | -sol pme, dissolvable,, or

stably dispersible as that te D g lse rei _ﬂggs not necessarily
indi cate that {he materia ugﬁg,ad ssﬁfgngéa 1
II o .

CHy—C~0CH3

wherein R' is as described above. The reaction of such
lactones with polyols is more completely described in
copending U.S. application Serial No. 916,218, filed
October 7, 1986, the disclosure of which is hereby
incorporated by reference in its entirety.
THE COMPOSITIONS

The novel dispersants of the present inven-
tion possess very good dispersant properties as
measured herein in a wide variety of environments.
Accordingly, the dispersants 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 659
to 4309C., including kerosene, diesel fuels, home
heating fuel oil, jet fuels, etc., a concentration of



-23- :m scible, or capable of béing suspended in oil in all proportions. It
does nean, however, that t he dIS §r- sants, for instance, are soluble or

tably di ffici ! their intended
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any effectlve a e of spersant can be | neor porated into the
| ubri cati RgnePBi&dapeswildnuspally beneBppPyedd that such effective anpunt

36 sufflClten]g to DVOF‘:h‘iEf&ﬁéSetglatﬁt@|o§?@ha80§téseﬂtwitﬂé\ﬂtmunt8) of tge
|spersan 0 cal l'y from abou o abou 0 an
pr_efe_rabl %b%hf oP if“@'ébou‘ftglgélyghti'bertﬁﬁfigtattg‘rﬁg dl‘éﬁé‘rsant of
this i nveebmpo sbsitdnsn whicheieaflaf ahdxse i vdldi Spewhdrth | bheai d
conposi ti I r Ya e f S n | are used
in an am)(éﬁ €1§F§ g(g%t ss‘h'g've‘geé? {i?@’ﬁtesrseé’ sbgg H%yfrﬂ;%g?l oi |
conposi ti BAY bennaturad proﬁwasaetig tbasewpilﬁ>§ﬂitﬂblﬁoﬁer stpersants of

this invejhi ppepliengi tRHE IUNEIPitiA§ RBHIASUUmpIYERILHE G ERe
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can be ad§8§S8P eéPP§“53°Phé"8thﬁyth??ge%g égggsgﬁﬂigoPVmﬁéyfggu:angh?%'
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I\ubricati g e¥d1 @sgihe8GKkah@ the like. Advantageous results are

also achieved by employing the dispersants of the

present invention in base oils conventionally employed

in and/or adapted for use as power transmitting fluids

such as automatic transmission fluids, tractor fluids,

universal tractor fluids and hydraulic fluids, heavy

duty hydraulic fluids, power steering fluids and the
~ like. Gear lubricants, industrial oils, pump oils and

other lubricating oil compositions can also benefit

from the incorporation therein of the dispersants of

the present invention.

Thus, the dispersants ©of the present

invention may be suitably incorporated into synthetic

base oils such as alkyl esters of dicarboxylic acids,

polyglycols and alcohols; polyalphaolefins, alkyl

benzenes, organic esters of phosphoric acids, poly-

silicone oil, etc.

Natural base oils include mineral lubri-
cating oils which may vary widely as to their crude
source, e.g. whether paraffinic, naphthenic, mixed,



obtai;n the final fornulation. Such concentrates will typically contain from
about 20 to about 80% and preferably from about 25 to about 65% by weight
total °~ "-24- active addltlve (thea-is, dlspersant and any ot her added

addi'tive, desc g g VQ an typ| X ff abo t 20%

pr ef er abl fﬁﬁ) BoGT "6’(? thepife ARS b;kl 3 o‘ﬁ b38e%n the
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by the incorpor- atlo ti'vés therein to fo ricating oil
conposi.tions (i.e., ﬂUﬂWUﬁQHQﬁﬁiFalﬂébré?@ht&?F@éal iRy icagiing
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depr essantosil chext dmitlsl,am aierrnrsid i frteinbi pmafﬁndct,hexdpﬂdxen‘ﬁlm
composi Ui gfispiphs LBLS | 0¥ 1,00 CHhA S8 (e ol N1y SogikRd ndex (V.1.)
Ol

i nprovers tr-gra e autonoti ve englh Idbr|cat| d. Viscosity
modi fiers wmhwsm*gheaﬁedl ofidenpBay: be mlaweﬂtyaso | @i cating

oi | and peidgidialkg rﬁ’fﬁt Dctizladlliy ot No XS Erism at«h%@.vaéeﬁhhﬂm%r atures and

al so exhi bit acc Vi sgosity or fl Iom/t ur e

Vi scosity cfﬂﬁﬁ% 'é'{)eg&ﬂ }ﬂ'eﬁéﬁﬁ'} f?‘ﬂ%‘ﬁ'oqll&% @rlw%t on
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derivati zede t9eh B! Yt Al Sudt WP 41 vt lim f&iﬁ%ﬂﬁ? or they may

- be extracted oils produced, for example, by solvent
extraction with solvents of the type of phenol, sulfur
dioxide, furfural, dichlorodiethyl ether, nitrobenzene,
crotonaldehyde, 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 cst. at 100°C.

_ Thus, the dispersants of this invention can
be employed in a lubricating oil composition which
comprises lubricating oil, typically in a major amount,
and the dispersants typically in a minor amount, which
is effective to impart enhanced dispersancy relative to
_ the absence of the dispersants. Additional conventional
Nt additives selected to meet the particular requirements
of a selected type of lubricating oil composition can

be included as desired.

The dispersants employed in this invention
are oil-soluble, dissolvable in oil with the aid of a
suitable solvent, or are stably dispersible materials.
O0il-soluble, dissolvable, or stably dispersible as that
terminology is used herein does not necessarily
indicate that the materials are soluble, dissolvable,



such »as the addition of dispersancy properties. These oil soluble
V|sc05|ty modi fyi ng pol yners MAII;ggnerally have nunber average nol ecul ar
wei ghts of from 103 to 106, preferably 104 to 106, e.g., 20,000 to 250, 000,
as deternmdsdﬂhdgelopecmaibknl@ﬁrbﬁnnggsupbyndﬁdoénnqﬁﬂryn all- 25-
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t he copol?ﬁg Xo?"efﬁ%l8H§§5ﬁﬂm5nggPeHQQChcgﬁ Eg ? gggi fe used sgch
as pol yi smbnegvrengstheoadddtjonal andocppﬂqnﬁum of Gﬁhyuiéther al pha
ol efins 19&2%5? a%QQ' ﬁBEBE!' ?Héo{EXPEQQGHaLEthQLXPPiéngQ ggpol ymers

and terpoFyner rene an but adi ene"and
hydrogena@eaadéﬁcvéérvé§SPHEF@GFp Tﬁedﬁslyﬁéﬁ may be degraded in nol ecul ar

wei ght, for exanple hﬁcmiwxyr.lQmwtwfleafeeﬁdat aRBufit bEer nal
degradatlog Sﬁgp't may be oxidi,zed and co

in o Also i ncl uded-are
dori vatizEhe d08PeRERREt SapnbeincRrEorated; Late S bibFirating
et hyl ene- pidpgbmpesitiananiacisveonvemptatedchhat sathi effabydvede which

may be f”%ﬁ@%ﬁx %tgqf‘ﬁ'ité‘ié&akfiogbqjgvsf)é%,ag‘a ' Jube %Big.g'e%ﬁe”e

pol yam ne or 4,160, 739;
4,137, 185?°§ritci(ﬂ1bl‘y¥r§hsaof 5@9H9Feﬂ§ the gispsrenetregctvaieplgmfted with

mtrogen EPBROUKGuEUQN 0AS €80WBIUE U &- (Peatge. b3 ¢ 083.,058nd
e preferably from about 0.2 to about 6 weight percent of
the dispersant of this invention based on the weight of
the active dispersané in said composition.

Preferably, the dispersants of this
invention are used in an amount sufficient to provide
fully formulated 1lubricating oil 'compositidns
containing from about 1 to 8 wt. $% of the novel
dispersants of this invention.

.The dispersants of the present invention can
be incorporated into the lubricating oil in any conven-
ient way. Thus, they can be added directly to the oil
by dispersing, or dissolving the same in the oil at the
desired level of concentration. Such blending can occur
at room temperature or elevated temperatures.
Alternatively, the dispersants may be blended with a
suitable oil-soluble solvent and base oil to form a
concentrate (e.g., “"adpacks"), and then the concentrate
may be blended with lubricating oil base stock to
obtain the final formulation. Such concentrates will
typically contain from about 20 to about 80%, and
preferably from about 25 to about 65%, by weight total



4,068,058; -4, 146,489 and 4, 149,984. The preferred hydrocarbon pol ymers are
ethylene copolyners contalnlng fred¥15 to 90 wt. % et hyl ene, preferably 30

to 80 w: dewfvet haaari;uw ienhe 8§83, vvtdi%fgfsg?x%?lalnu %?.O Eaeg;r?.(rla/\ﬂ % of
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and propylene are no erre er a & in pl ace
of propyléﬁéqﬁGoforn1the copol yner, or to be used in conbination with

ethyl ene and propyl She tQuBQ*ﬂE@tIﬁ?DCBHmrbéé@t 'stod¥! WE » ¢ § i ncl ude
1- but ene, ent ene ene octene, 1-nonene, dece

- hexe
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4- et hyl - ladaptiedneo perEolrml at sbweemed iumetth»hpw thendnkorpo

4, 4- di nmet t l.hept en e nlxtur s t her eof .
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. anti-foaming agents, anti-wear agents, pour point
depressants, detergents, metal rust inhibitors and the
like. |

The compositions of this invention can alseo
be used with viscosity index (V.I.) improvers to form
multi-grade automotive 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 low
temperatures. Viscosity modifiers are generally high
molecular weight hydrocarbon polymers including
polyesters. The viscosity modifiers may also be
derivatized to include other properties or functions,
such as the addition of dispersancy properties. These
oil soluble viscosity modifying polymers will generally
have number average molecular weights of from 103 to
106, preferably 104 to 106, e.g., 20,000 to 250,000, as
determined by gel permeation chromatography or
osmometry.



acrylic acids, maleic acid, maleic anhydride, fumaric acid, etc. Exanples
of unsaturated esters that may b used include those of aliphatic saturated
morio al cohols of at |east 1 car bO?‘I atom and preferably of from12 to 20
carbon atons, such iﬁ:ﬂ\?ﬁl’ésaerﬁﬂsﬂ&abharwquarbehepoitywnd acryl ate,
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C e R bqliakeg SRV A Loyt S S POLYRIR B2 "L bl o
unsat ur ats&yrene pgen-gontwi th ngsm:pmes amd/qde hivadiene and
: hydrogenated derivatives thereof. The polymer may be
~ degraded in molecular weight, for example by mastica-
tion, 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 alkylene
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.
gg The preferred hydrocarbon polymers are
| ethylene copolymers containing from 15 to 90 wt; L
ethylene, preferably 30 to 80 wt. % of ethylene and 10
to 85 wt. %, preferably 20 to 70 wt. % of one or more
C3 to Cyg, preferably C3 to Cjg, more preferably C3 to
Cg, alpha-olefins. While not essential, such co-
polymers preferably have a degree of crystallinity of
less than 25 wt. %, as determined by X-ray  and
differential scanning calorimetry. Copolymers of



ontalnlng 4 to 20 -carbon atonms such as am no sub- stituted olefins as
p- (bet a- dlethylan1noethyl)styrene basi ¢ ni trogen-containi ng heterocycles
carrying‘a pol ynerizabl e ethylenl ||y unsaturated substituent, e.g. the
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percent of a su phospho
L 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 C3 to
Cg mono- and dicarboxylic acids such as methacrylic and

e acrylic acids, maleic acid, maleic anhydride, 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

S 20 carbon atoms, such as decyl acrylate, lauryl acry-
late, stearyl acrylate, eicosanyl acrylate, docosanyl
acrylate, decyl methacrylate, diamyl fumarate, lauryl
methacrylate, cetyl methacrylate, stearyl methacrylate,
and the like and mixtures thereof.

Other esters include the vinyl alcohol
esters of C; to Cyp fatty or mono carboxylic acids,
preferably saturated such as vinyl acetate, vinyl
laurate, vinyl palmitate, vinyl stearate, vinyl oleate,



for.1/2 to 15 hours, at a tenperature in the range of 65[er] to 315[er]C.

Neutralization of the phosphosulguri zed hydrocarbon nmay be effected in the
manper taught in U S. Patent No. 1,969,324. Ot her dispersants which can be
used in anfh thal Wike and mixcures stherenfs ORI YNers of ivinyhcl ude any of
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reduce t%% tendbncy E?né$§OSGEHS to deteriorate_in_ service which

deterior- ation cans'-!f'ehe?ﬁ'él%hc%llw{-'ne mryRetsrafted whtboPSuch as
il udge eté VésBeeh- bolpd IdaPeEi kedonwiltyy eigdlymerizable un-

saturated nitrogen~containing monomers to impart

dispersancy to the V.I. improvers. Examples of suitable

unsaturated nitrogen-containing monomers include those

containing 4 to 20 carbon atoms such as amino sub-

stituted olefins as p-(beta-diethylaminoethyl) styrene;

basic nitrogen-containing heterocycles carrying a

polymerizable ethylenically unsaturated substituent,

e.g. the vinyl pyridines and the vinyl alkyl pyridines

such as 2-vinyl-S5-ethyl pyridine, 2-methyl-5-vinyl-pyri-
dine, 2-vinyl-pyridine, 3-vinyl-pyridine, 4-vinyl-pyri-

dine, 3-methyl-5-vinyl-pyridine, 4-methyl-2-vinyl-pyri-

dine, 4-ethyl-2-vinyl-pyridiné and 2-butyl-S5-vinyl-pyri-

s dine 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-S5-ethyl
pyrrolidone, and the like.’



surfaces-and by viscosity grow h. .Such oxi dation inhibitors include
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preferablyy [err] al kyl side chains ? ? cal ci um nonyl phenol sul fide,
bari um t-octyl phenyl Cogirpisidn diiathibitprsny| aalse, known as

pheny! al paAEANELEYD3FYEC agBARN0SMA ucbU ket &4 r A 4G Sk Nyglgocar bons,

etc. Preferredq ,oxidation |nh|b|tors are copper anti oxi I Ch are oi

sol ubl e cBf RAKES TRRNEASSED cBpobhe r’rﬂybt}'e“ﬁ]t%he ceplous or
cupric f Obmpibﬂ@oﬁpenm;:batutaet b€ &errmdma:heiﬁambquwysif gcar byl
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E:olpger sag?'t @fﬁ,&’{'@i? thgégsglf‘v Z%Xtﬁ)xy?'l’ pg?ﬁ,‘& yﬂf)&ﬂ]‘b‘FE§ i ncl ude
[err] fatP?taéhad buchqutéoeaoEcaophpaphosutfubuzednhyﬂuoaheﬂoﬁc|ds such
as ol ei c gy ey aQﬁheéilﬁéi'i?%y'éﬁr%ﬁ' e BHEN P18EPIP MG P @T MO ECUl ar

wei ght fron1€ or synthetic car c aci fed because
of the inBF® EH‘H&HdF?nﬁh&nafgﬁ?ﬁﬁ?l?fyaﬁrébbYlﬂbgdoPhQ reswfi ng copper

car boxy| aaasuwmeuseiultharoeeaér$0bubl %1Céwp§£eééir£bt aib:@ﬁg&gf of the
di Trerent BRPAsaraE] cdihRced axdider pRgEanas ul § ¥ 1 Bettndysicaer abl y 2 1o
12 carboncatanSaAdelncendrag bpdreattingich saivable, hyﬂk@@aiboﬁLYLrly
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t he radlc%?scka %e'b§W9WW4S Rodiydmabutybeogyl withutyl,

i -butyl ,fsem- butd|30 am/ighﬂ perdént i obexVdul P1dENS & phasfﬁﬁé’tlusdecy'
dedecyl, Pg}aq%ylto 21§t “Xluk}esx'ylat a temperature in the range of

65° to 315°C. Neutralization of the phosphosulfurized
hydrocarbon may be -effected in the manner taught in

U.S. patent No. 1,969,324,

Other dispersants which can be used in
admixed with the novel dispersants of this invention
include any of the known ashless dispersants, such as
(1) oil soluble salts, gmides, imides, oxazolines,
esters or mixtures thereof of long chain hydrocarbons
substituted mono~ and dicarboxylic acids or their
anhydrides; (ii) low chain aliphatic hydrocarbon having
a polyamine attached directly thereto; and (iii)
Mannich condensation products formed by condensing
about a molar proportion of long chain hydrocarbon
substituted phenol with about 1 to 2.5 moles of
formaldehyde and about 0.5 to 2 moles of polyalkylene
polyamine. The long chain hydrocarbon in (i), (ii) and
(ii{i) corresponds to the long chain hydrocarbons
discussed above. Exemplary of a specially preferred
other dispersants are 1long chain hydrocarbons
succinimides, such as polyisobutylene succinimides,



.phenyl, butyl phenyl, cycl ohexyl, néthylcyclopentyl, propenyl, butenyl, etc.
I'n order to obtain oil solubility, the total nunber of carbon atons (i.e.
R7 and [err]) will generally be abe28- 5 or greater. Copper sul phonates,

phenat es, ac | aget.qanat es al e Ly .of useful copper
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group wi tMPRHYa e aghlpas JiSPRFAMES a5R MAfe PARIAGWARKY al

conpoundsdesckibed hDseusEch wet HBI 4G 52 £9P0 Owh iHr Dxi ﬁe&,eutyxl des,

acet at es, es carbonat es or basic copper carbonate. anples are
Cu salts 1o'$)é)°rp'§%ﬁ%%%:t VISR ¢ anhydride (hereinafter referred to as

Cu- PLBSA), and Cu sadx $datipot+niindothiitors medudeitheadiehdengyfef abl y, the
sel ect ed | fatdSi b S Dpreferred
substr at en‘sﬁa?ealgo yfa%leéebny. és%%c‘fynal/? 22'% d%‘“f‘ﬁﬁ,‘ﬂ#%fé‘*ﬁfﬁg}?ﬁ group has a
mol ecul ardWkPBhEagy L8 #Vidancedo Y 7oe PRoduckh I EgeBdfatdan ably has a

[err] fraudbas Aide afdamiibh itike 288Bo sWitld) oh [ €hé] mefe sabout 950
sucer ni o SeFESERPESe Mookt nabal o coray R  S95P LoxareRIRa in o
sol vent, inkkbatoxsm hardluds | aldkad emt edrith t Ime talksesaltof < wat er
o nce Do LR BRI Sled S s RN DY) SrobBAUALY T 12k
. Cs to Cyz alkyl side chains (e.g., calcium nonylphenol
' sulfide, barium t-octylphenyl sulfide), dioctyl-
phenylamine, phenylalphanaphthylamine, phosphosul-
furized or sulfurized hydrocarbons, etc. Preferred
oxidation inhibitors are copper antioxidants which are
oil soluble copper compounds. The copper compound may
be in the cuprous or cupric form. The copper may be in
the form of the copper dihydrocarbyl thio- or
dithio-phosphates. Alternatively the copper may be
added as the copper salt of a synthetic or natural.
carboxylic acid. Examples include Clb to Cig fatty
acids such as stearic or palmitic, but unsaturated
acids such as oleic or branched carboxylic acids such
A as napthenic acids of molecular weight from 200 to 500
or 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
(R7R8NCSS) nCu (where n is 1 or 2 and R7 and R8 are the
same or different hydrocarbyl radicals containing from
l to 18 and preferably 2 to 12 carbon atoms and
including radicals such as alkyl, alkenyl; aryl,




Tenperatures of 110[err] to 140[err]C are entirely adequate. It may be
necessary., depending upon the saltoproduced, not to allow the reaction to
remajin at a tenperature above aboﬁ%'140[err C for .an extended period of
time, e.aralkglger wikaryhourand ocytsdovabbphaitde of raddcadis. nay occur.
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as olyo ene pol yo an ster.s re an ni ongc urgactants suc
as ol k§| f%ﬁ'déé*ky‘?% zodeyly wmybs acRexYEe IW”%%HBH}'(?p}ch]dS. Friction
nmodi f i ers~eetyd t odiecydrt tlodewyder oiatadeécylcha2aetbylhiexyl § o :
| ubri cat | i | i f ] s Mty LSS, ui ds.
F@presen%gg?gg'e%a I ﬁ%ﬁpgdiF&&%?ﬁ?*g?Vo#%%ﬁ#??gggagﬁgﬁgﬁhd in US.
Pat ent NBropeayl osobupanyl di *%dses LAt t9rderd vt obtaka Mddes; U S
Patent Nee1#dbiiG 374 tHbi €B tdAS Giumeér O YOSEEann asid| ex 58, A7

pol yi sobut enyla .succj ni ¢ _anhydr, de-am.no al kanols; U S. Patent No. 4, 105,571
whi eh di 28foB89° ULE, Sehesially hé BRRYE ST AtSALRS to: CRPRET Py ant Mo,
3, 779, 928ulphchaties¢| phesa tés anand hasetphace tanates inay dlso Bt ent No.
3’778’3753%Fi0h di scl oses reaction products of a phos- phonate with an

ol eam de; 5. Patent No. 3,852,205 which di scl oses S- car boxy- al kyl ene
hydr ocar byl succi ni RX@BPlarssr o8x uMesMlen8oORP@TocOPPP UBEE i 3%®i c aci d and

M Xt ur escé ppe@of (L Sandtent cidI)3, P 806 s ke Ry ECIsueRFinic
N\L..hydro;%-iglskyolﬁ gh eyrayrli-ggggl "9l salts themselves may be
basic, neutral or acidic. They may be formed by
reacting (a) any of the materials discussed above in
the Acylating Reagent section, which have at least one
free carboxylic acid group with (b) a reactive metal
compound. Suitable reactive metal compounds include
those such as cupric or cuprous hydroxides, oxides,
acetates, borates, and carbonates or basic copper
carbonate., Examples are Cu salts of polyisobutenyl
succinic anhydride (hereinafter referred to as
Cu-PIBSA), and Cu salts of polyisobutenyl succinic
acid. Preferably, the selected metal employed is its
A divalent form, e.g., Cu*2, The preferred substrates
are polyalkenyl succinic acids in which the alkenyl
group has a molecular weight greater than about 700.
The alkenyl group desirably has a Mp from about 900
to 1400, and up to 2500, with a My of about 950 being
most preferred. Especially preferred are Cu salts of
polyisobutylene succinic acid (PIBSA). These materials
may desirably be dissolved in a solvent, such as a
mineral o0il, and heated in the presence of a water



-32Lnacids or succinimdes; U'S. Patent No. 3,932,290 which discloses:
reaction products of di-(lower aldl ) phosphites and epoxides; and U.S.
Patent No. 4,028,258 which discloses the al kyl ene oxi de adduct of phospho-

sglfurig?idifgwd(g*yﬁﬂggaypl3gnxhgunf?sunbd?&jﬁsumdﬁpehgaures o; thed
above references are herein incofpqrate ref arence. st preferre
fricti oNaRKkANY PAY,EAKE, R} AGECOBEMELH g?¥°m3{‘§|_ et PRe%Rs; Pos

hydr oc armemiperalturiesub€d 1306citni ¢ 408 Cdsrer eatliyeliydedegudtehi dbi s al kanol s
such as i ' S. 3 88331+P AL ressants

| oner t gﬁfgﬁ §§3359€V3f &E?%ﬁQ?RQOPPﬁPd4§f|?gﬁfoRgé?gggﬁ'bgsgoured. Such
depr ess&®t alkewithe reestion tocfemadintBgsa LEBMPLTAEVIRNARAVEsef Ul |y

gpt: rkn Iz];abtdw: | QWoP@FEé?t &re ékubﬂia@a Oﬁe?heldf Iafﬁcaml,[ eélg., |

i al kyl fumarate vin acetate cqpolyners,. polynethacry es, —and wax
naphtha#@ﬂ@?'F&QﬁchnPP8FscaﬁrbgeﬁPﬁfﬂﬂif aﬁﬁaﬁ?ﬁ-ﬁiiﬁmﬂfyof t he

pol ysi | acemr.t ype, e.g. silicone oil and pol ydi net hyl siloxane. Anti-wear

gge”tsy as their ”%‘f“eig%kﬁ% Jf@f&?id%@s ﬁ%.gr.'m %u-é’f‘géﬁ; _
epresentative of “conventfonal  antl-wear agehi$”a’e zinc di hydro-
car byl diQuricdptdtehatos, md xg uremetrhier e hwdddcabeyigenetdtlyre the sane
A A R A e A ATEER
[ ncl ude eHgRTCRS TBY REE 'sif#‘p'ﬁBﬁi Seié‘%e‘dj“‘éfgﬁ MShAE, E88R7 ur i zed
alrﬁLlecpzszgﬁtigg.alkyg sal:pylages, naphthena;es ?nd O}herongLased)
rsé;al salts, such g‘s“%ﬁ ggf';hlgéést:ogr%l t’g?lcrtl'e @%’RQ%&%IJP@& i
' this invention include non-ionic surfactants such as
polyoxyalkylene polyols and esters thereof and anionic
surfactants such as alkyl and alkylene earth metal
salts of alkyl sulfonic acids.
Priction modifiers serve to impart the
proper friction characteristics to lubricating oil
compositions such as automatic transmission fluids.
Representative examples of suitable friction
modifiers are found in U.S. Patent No. 3,933,659 which
discloses fatty acid esters and amides; U.S. Patent No.
4,176,074 which describes molybdenum complexes of
polyisobutenyl 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 phos-
phonate with an oleamide; U.S. Patent No. 3,852,205
which discloses S-carboxy=-alkylene hydrocarbyl
succinimide, S-carboxyalkylene hydrocarbyl succinamic
~acid and mixtures thereof; U.S. Patent No. 3,879,306
which discloses N-(hydroxy-alkyl) alkenyl-succinamic




sul fonates- (especially Ca and My salts) are frequently used as detergents.
-33-. The highly basic al kaline ea%g netal sul fonates are usually produced
by heating a m xture conprising arroil-soluble alkaryl sulfonic acid with

an excesacddsaldel svectninbdest all. sonpatentaiovel) dap, 290uwhednh for
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by the suhienadiseobes! ik stkyie &tsdia@%ﬁcéydkogﬁq@m guch as those

obt ai ned f m the-fracti onati on ge rol eu di st and/or

extractlﬁﬂ PqifﬁqmﬂaﬁRYPiﬂ&¥F¥ﬁY }oﬂ£¥?BYhyﬂP%%§PBBH§eﬁs Ther exanpl e,
t hose obdaln&ddnxeékyiﬁt|ﬂﬂebessepa, &dﬂgxumcggleaeg n{EEphENE,

di ph | ti h

chFo?ggo ﬁggébg?ﬁggﬁogg ﬁﬁg%%%gféxgsngﬁ%°a k§f§f Bﬁ°§a§ g%tt%?rled out in
the prestedbfbers aceasyccinate esters;ioy meeal ssakts nthéreof about 3 to
more t hage3 8?699%?1 O8&b H?E‘ué‘éd fa¢c £X8OPLE 198 Insﬁﬁ%@{- {' ol efins

that may b ro- genation of paraf fins as,-for
exanmpl e, @ g §€L$§P?r%ﬁ¥%E%§¥e%B‘hp?%p??éﬁéihﬁi:inTﬂesalﬁaﬁﬁntulfonates
usual |y oot & 344 ;883about 9 to about 70 or nore carbon atons, preferably
i oty The al kel | oot P FRE SFeElSERnERC Gret it Foppetaturs
neut r al i 3% rehiclesthe £k id willorfilowcodscan [tre)vpaiereahe suili onat es
i QiLUdelsdeﬁﬁsﬁtﬁl%re e VR ¥ 98STypi A KO3t W50 se & POIVESS:
oxy Ehféh usefully optimize the low temperature fluidity of
the fluid are Cg~C1g dialkylfumarate vinyl acetate
copolymers, polymethacrylates, and wax naphthalene.
Foam control can be provided by an anti-
foamant of the polysiloxane type, e.g. silicone oil and
polydimethyl siloxane.
_ Anti-wear agents, as theit name implies,
reduce wear of metal parts. Representative of
conventional anti-wear agents are zinc dihydro-
carbyldithiophosphates, e.g., wherein the hydrocarbyl
groups are the same or different and are C; to C;g
(preferably C; to Cj;3) alkyl, alkenyl, aryl, alkaryl,
L;: aralkyl and cycloalkyl.
) Detergents and metal rust inhibitors include
the metal salts of sulphonic acids, alkyl phenols,
sul furized alkfl phenols, alkyl salicylates,
naphthenates and other 0il soluble mono- and
di-carboxylic acids. Highly basic (that is, overbased)
metal salts, such as highly basic alkaline earth metal
sulfonates (especially Ca and Mg salts) are frequently
used as detergents.



sul firde,. hydrosulfide, nitrate, borates and ethers of magnesium calcium
and barium Exanpl es of cal ci um aggde, cal ci um hydroxide, magnesi um
acet.at e and nmagnesi um borate. As noted, the al kaline earth netal conpound
is used in excess Thet hatighdyi reaisic ceidsladtimmetﬁtathzaubal of the

al karyl ¢ aly from about
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al koxi dendathenea&teonpoemingt & dhsparhadybashbnohateomplexhyjrocarbon
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| eavi ngpmeidast:henﬂegireé auerb-:sénsn aThersubfonicgjacids| 3eat 150N

| ubri catiypdclly S%sabliaehor BY erwhélg s01 eohlak flor icAt igDkel !
conp05|t|gn For tg %S of S |n¥ent on, a preferred al kaline earth

sul f onaB¥®s §RC_EPPBTat & AP a tR98® base nunber
rangi ngobltammé:d)utfﬂﬂﬁ) tr.heboﬂtaded!o\m'&&idrhe dﬁgrmum.euiuf obgt e cont ent
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addltlve Sys ersed nt nmet al
al kyl sarpegtde hydragambenstaswaferi axample,khboseglita ned for |ubri-

cating b@i h1kg2aROA4t beAZen'd, tdPueKHE, Wifldneli AAphthalene,
S diphenyl and the halogen derivatives such as chloro~
benzene, chlorotoluene and chloronaphthalene. The
alkylation may be carried out in the presence of a
catalyst with alkylating agents having from about 3 to
more than 30 carbon atoms such as, for example, halo~-
paraffins, olefins that may be obtained by dehydro-
genation of paraffins, polyélefins as, for example,
polymers from ethylene, propylene, etc. The alkaryl
sul fonates usually contain from about 9 to about 70 or
more carbon atoms, preferably from about 16 to about S50
carbon atoms per alkyl substituted aromatic moiety.
The alkaline earth metal compounds which may
L be used in neutralizing these alkaryl sulfonic acids to
provide the sulfonates 1includes the oxides and
hydroxides, alkoxides, carbonates; carboxylate,
sulfide, hydrosulfide, nitrate, borates and ethers of
magnesium, calcium, and barium. Examples of calcium
oxide, calcium hydroxide, magnesium acetate and
magnesium borate. As noted, the alkaline earth metal
compound 1Is used in excess of that required to complete
neutralization of the alkaryl sulfonic acids.




tenperatufe performance and to counteract deposition of carbonaceous matter
on pistons (U S. Patent 2,744,069). An increase in reserve basicity of the
pol yval ent metal al kyl sallcylat3§4and napht henat es can be realized by
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al kyl Iates a phenat es S. Patent ’pol yval ent
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al kyl at |miohiomwo§ amé Ghlkowad me'bafl Pleqdtired. fordidomplietid ON and
hydr0|y'¢]uéé£finD ent 3,704, 315) -35- which could then be converted
into mg;ﬁ basi’c, zﬂqs by techni ques generally known and used for such
conver si on. Tihe pesmth| mftyziglmly blassiec n@l kblde@ ai ni ng rust
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with the useful neta sa |c ate an enate naterlals are
t he met rﬁﬂ’ehﬁeﬁnd B liFér“@rl gyed métserial sU. G chn 5Pe 088 a8ndy " deri ved

from a'%mlsw@sbltuhedeaailQwéﬁbssiagphti*sema%@uuﬁﬂeﬁem Xb?;fzt gfs g'néhgr

or both mn I st.i t ut nols Basi c sul fuyrize sall

net hod fh(y ¥5r é’#&ir%ﬂ? Oﬂfﬁgﬁg Smsarkonage somplexs e ror -
purpose@lhﬂryhIauifmmageldmuaehyﬁhecaabnnyhaﬂohnaphunanateoﬁust i nhibitors
are the g kakgne EQrQB‘iré [ c%ar Ity%érag m cal &% §H’? ti um and

barium s e aronatic aci avi ng the gene or mui [err] where
Aris aﬁ°§?fptrééﬁ@ﬁptopii #8f6thﬁng9lapéiﬁ]bwspandapxylcgnobp having from
about 8 rieadtll gak bmb valdo Teavilng! @hablrast? ihh B4 tod RAR1RHQES 1hopt i matical ly
aESUt a carrier, e.g., Solvent 150N lubricating oil, suitable
| for blending into the lubticating cil composition. For
the purposes of this invention, a preferred alkaline
earth sulfonate is magnesium alkyl aromatic sulfonate
‘having a total base number ranging from about 300 to
about 400 with the magnesium sulfonate content ranging
from about 25 to about 32 wt. % based upon the total
weight of the additive system dispersed in Solvent 150
Neutral o0il.
Polyvalent metal alkyl salicylate and
naphthenate materials are known additives for lubri-
cating oil compositions to improve their high
temperature performance and to counteract deposition of
(. carbonaceous matter on pistons (U.S. Patent 2,744,069).
An increase in reserve basicity of the polyvalent metal
alkyl salicylates and naphthenates can be realized by
utilizing alkaline earth metal, e.g., calcium, salts of
mixtures of Cg-Cyg alkyl salicylates and phenates (see
U.S. Patent 2,744,069) or polyvalent metal salts of
alkyl salicylic acids, said acids obtained from the
alkylation of phenols followed by phenation,
carboxylation and hydrolysis (U.S. Patent 3,704,315)



12) X i.s a sulfur (-S-) or thylene [err]bridge, y is a nunber fromO to
4.and n is a number fromO to 4. Preparation of the overbased nethyl ene
bri dged 'sal i cyl at ephenate salt |E§%e%uhly carried out by conventiona
technlqwhﬁqhﬂdou%dbyhahkweﬂcqnwettaﬂpﬁehelhighb?lb!éﬂc salts phenati on,
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The metaulfalrtiaesi prephicyliatesacandg an aldghoghefiok stifeide with a
preparation is shown in U.S. Patent 3,595,791.

For purposes of this disclosure the
salicylate/naphthenate rust inhibitors are the alkaline
earth (particularly magnesium, calcium, strontium and
barium) salts of the aromatic acids having the general
formula: | '

HOOC-ArR9-Xy (ArR90H) (VI)
where Ar is an aryl radical of 1 to 6 rings, R? is an
alkyl group having from about 8 to 50 carbon atoms,
preferably 12 to 30 carbon atoms (optimatically about
12), X is a sulfur (-S-) or methylene {(~CHy-) bridge, y
is a number from 0 to 4 and n is a number from 0 to 4.

Preparation of the overbased methylene
bridged salicylatephenate salt is readily carried out
by conventional techniques such as by alkylation of a
phenol followed by phenation, <carboxylation,
hydrolysis, methylene bridging a coupling agent such as
an alkylene dihalide followed by salt formation
‘concurrent with carbonation. An overbased calcium salt
of a methylene bridged phenol-salicylic acid of the
general formula:



sufficient.quantity of metal containing material to inpart the desired
alkalinity to the sul furized netal=3%renate. Regardl ess of the manner in

which.they are prepared, the sul furized al kyl phenol s ich are useful
contain fromabout 2 to eHout 14% by wei ght, poOBferabjJy about 4 to about 12
w . sul fur based on the weight{of sulfurizedjalkyl phenol . -37- The

sul furized al kyl phenol 'ted by reactiQn withl a netal contai ning
mat eri al i ncl HAPRJ X dEB2 2 bl ex (VBI) an anount
sufficient to neutrali enol and, if \desired,| tp_gverbase the
product to a desired alkalinity py procedures Wel| known in the art.
Preferred is a process of12Basralization-utili%12%2% fsol ution of nmetal in a

gl ycol ether. The neutral or norfral sul furized netal Yphenates are those in

which t atio tal .t.0 phe nygl e j s ab 1.2, The "overbased"
or " baspg'ﬂ‘sff uﬁ%ﬁﬁe?gl ggre;i%%sqgrea%tﬁ%‘eusrﬁq}gggﬁﬂfal °5heﬂat es wherein
the rat Fryssrinhibites hikehby usefubairrthisaftnventionof stoichionetry,

e.g., basic sulfuppgedsii@ir 2gCY heRBANAgh REL@8s L@ CYgent up to and
greater tR%3F$00@gin exgess of the nmetal present I1n the corresponding -

nornmal S8 nEREl "BeRk e32hhepfi A Phenekcsukfide? which  oduced in

oi | -sol thug peferspes sabhetabrsales WhetReEthAdwtral hber blasidgcording to a
preferr ' ' nij o her ef or rovides a crankcase
Iubrica??ngnggﬂ %Eﬁ%i%ﬂﬁgkg%g;é%tgP%i%ﬁnffﬁ §°TQP b0 parts per nillion of
cal ci um or magnesi um

_ RO 6 6
- R R
Z h Z\(VIII)

OR OH n OH
. ] B

wherein x=1 or 2, n=0, 1 or 2, or a polymeric form of
such a compound, where R6 is an alkyl radica1, n and x
are each integers from 1 to 4, and the average number
of carbon atoms in all of the RS groups is at least
about 9 in order to ensure adequate solubility in oil.
The individual R6 groups may each contain from 5 to 40,
preferably 8 to 20, carbon atoms. The metal salt is
S; prepared by reacting an 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 alkylphenols which are useful
contain from about 2 to about 14% by weight, preferably
about 4 to about 12 wt. % sulfur based on the weight of
sulfurized alkylphenol. |



The -magnesi um and/ or calciumis generally present as basi ¢ or neutral
detergents such as the sul phonates apd phenates, our preferred
are the neutral or basic nagnesiuwfé?‘calciun1sulphonates. Preferably the

oils contain from t L4 L i png Of .. '

Basi ¢ nmagnesi um an@ga%gﬁé%@u?%nilt%g aéﬂe“f)ér'gf ieér)r%ﬁﬂ%%gsge%c%
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1§J§§€grontﬁgg m@thF 8% tggo?%@%gggég?; e.g., basic
sulfurized metal dodecyl phenate has a metal content up
to and greater than 100% in excess of the metal present
in the corresponding normal sulfurized metal phenates
wherein the excess metal is produced in oil-soluble or
dispersible form (as by reaction with C0j).

According to a preferred embodiment the
invention therefore provides a crankcase lubricating

composition also containing from 2 to 8000 pa}ts 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 magnesium or calcium sulphonates.
Preferably the oils contain from 500 to 5000 parts per
million of calcium or magnesium. Basic magnesium and
calcium sulfonates are preferred.

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



Some, bf t-hese nunerous additives can provide a nultiplicity of effects;

é.'-g. a di spersant - oxi dati on inhibi t«@8~ This approach is well known and need
not he further el aborated herein. Conpositions when containing these
conven- tional addrhéveabmaymgabbyndﬂﬁmhiﬁmﬁh tesén®i | in amounts

ffect hej en nc entatlve
2f f 2& : gg"%ﬁ%ﬁ%ﬁs{l g‘?} ?cllf’]s‘p %ggts? @%QSPI%J ieggspg&'l 9 active
i ngr edi eowegsion ninhﬂaitdtm y wmmleu te-lch)lctomm!mds lar reied as fol | ows:

- 30- PrgipsafdzoleBrﬁaﬂymiéégn%ontainina frmf)eter e'rbl\tlso/ RuslN %A l.
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.001-1.%,71 125@0125119&126m Mahd | e35087,932; eiﬁe&iﬁlly .01-5

M ner al - tsN ddi t i ves are
enpl oye gx;&eﬁie%a bies dtelzsel rca°bl e, eﬁa‘%o is (t@necessar% 1 93; e‘;ar e addi ti ve
concent Hi‘%?d%ﬁr iSANRE LSRN %tqsor@"@r" o %erOt of one or

mor e ofsmmdrsmrmtalsna;sbusuimwr&ea{ummd am 'rtpis'ngggf/eused in

descr RRReRd 3y Ral a¥es aeSal Ao o 88T s SaMed ule e PSey ™ (s o

concent4r-alt3éomﬁen 40d:88,i29%; rapd 4,193,882,

_ Other suitable additives are the thio and

et polythio sulphenamides of thiadiazoles such as those
described in U.K. Patent Specification 1,560,830. When
these compounds are included in the lubricating
cbmpositioq, 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.g. a dispersant-oxidation
inhibitor. This approach is well known and need not be
further elaborated herein.
Compositions when containing these conven-

tional additives are typically blended into the base

~— oil 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:



addi-tive.m xture being referred to herein as an additive-package) whereby
several additives can be added sinul tgneously to the base oil to formthe
| ubri.tati:ng oil conposition. Dissolution of the additive concentrate into

the lubricating oil may be facilitat BReS9rE8dyent 8Braad by mi xing
aCCOHDaEEEBEﬁ£EEEBEId heating, but tHEs¥i8-Let ¢ [ BrleThe concen- trate
or addi {ijgeoBityamedielibrt ypically beoforsyl ated to.obAl2in the additives

i n proper anounis,io prQvj he_desired, concentration ipn the final

fornulaPF&ﬁ'ﬁﬁEﬁ’(hE'gngb36é§35§kageBrglcgnbined mﬁ?ﬂ %apredeternined

anbunt abripaséohulinhébdtorThus, the all+liSe nixturedbfSthe present

inventi8ﬂ1§§9196.?ﬂﬂ?gﬁigr5”al' annupéf_gfsbase oi | ,@#f-gther conpatible
ong W ot her g

solvents a -40- desirable additives to form
addi ti vBiEReKE8BS con- taining acti veOinBredi ents i nOtBRPective anmounts of

typi cal byukr pgLAROBepesshatabout 90%1andspref er ablgi+som about "15 to
about 75% .apd st preferably froma t . 25.t0 abouf,50% by wei ght
additivég%FﬁB?HQQ Spggﬁpgﬁte proportrgﬁg'ﬂ[;ﬁ the r& fné;r bei ng base oil.
The finahtieWweakaAgentsmay enpl oy typ0@d+lySabout 7.0@1-=%6 of the -
additivgiggggggenﬁhgglgpg renai nder pging.gase oiI.;@iLsof sai d wei ght

percents expresse erein are based on_active ingredient (A l.) content of
t he addMinesal ghl/Baseypon the toBalangejght BAlaBG® additi ve- package,
or formulation which will be the sumof the A l. weight of each additive
Plus Lhe el nt of uhghbeRel Saafbiven ard"eplOyed. 28 Wal'nl® further
N desirable, although not necessary, to prepare additive
concentrates comprising concentrated solutions or'd!sper-
ions of one or more of the dispersant, anti-rust
compound and copper antioxidant used in the mixtures 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 this is not essential. The concen-
" trate 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 additive mixture of
the present invention can be added to small amounts of
base o0il or other compatible solvents along with other




reference to the followi ng exanples, wherein all parts and percentages are
By wei ght, unless otherwi se noted and whi ch include preferred enbodi ments
of t’he inven- tion. EXAMPLE 1 Part _#y.A pol yi sobut enyl succini c anhydride

(PIBSA) _hayi ng .a SA.PLB ratio_of about ccinj drjde (SA) noieties
per pol 9F§§5 &n2dgptdy &) 'é%ulfg’ Nl h%&g’?ﬁiﬁtﬁ'eﬁ&e'égﬂgéi r#gmé'fera] of

about 1880hings axt inre eiingy eddenit Hninncsld@etd ver amoginitspiafh a comerci al
grade o | yatahy! ' ¢ N, Al f ed ' as a

ol yal KSYBEPULIY EEGRTABEUCH 3 hd SO0GE S04 L e R i nes

aver agi figombabeut 15 %o nabpyde’S berand| Bofte PEOLEEARLY p%/q%sobutenyl

succi ni gheatcopsaity Nabakeutsds4byv wkighiy 0geaitived . ¥na.thei n S100N

mneral _oil). -41- Part,B - Bpration A _portion_ o he product of Part A
was reaﬁ?@ﬂzﬁffﬂtﬁon%p%EFﬂ°?% Bfé&ihgear f@&@é&ﬁuﬁFBH%: ¥ ning a

bor at edopdlyi sobut enyl succini m de having a nitrogen content of about 1.46
w. % a boron con t Qf. 0 3 9 % aj (PIBSA 52) A
pol yi sobut enyl suc'rcl:‘ﬁﬁi cﬁqerl‘n yd??%m(ﬁ'gﬁ{ 'ﬁ%&i ng1 a %E\tﬁg@&r%]f o of about
1.1 sucabpiug afhywtsded (2§ thet iadd beiveopgickaar yiwifh (AM® nol ecul e-
(the PIBeﬁﬁkﬁaggsbbgﬁ%ngage[@ill of about 2200 was am nated by reaction in

SO e e o i1 of SSTHCLELshe SparEeslaPokyrt sl e RRRLES (herein
are based on active ingredient (A.I.) content of the
additive, and/or upon the total weight of any

.Kg additive~package, or formulation which will be the sum
of the A.I. weight of each additive plus the weight of
total oil or diluent.

This invention will be further understood by
reference to the following examples, wherein all parts
and percentages are by weight, unless otherwise noted
and which include preferred embodiments of the inven-
tion.

EXAMPLE 1
part A
A polyisobutenyl succinic anhydride (PIBSA)
having a SA:PIB ratio of about 1.3 succinic anhydride
\.n~ (SA) moieties per polyisobutylene (PIB) molecule (the
PIB moieties having a M, of about 1300) was aminated
by reaction in S100N mineral oil with a commercial
grade of polyethyleneamine (herein also referred to
generically as a polyalkylene amine or PAM), which was
a mixture of polyethyleneamines averaging about 5 to 7
nitrogehs per molecule, to form a polyisobutenyl
succinimide containing about 1.46 wt.% nitrogen (50
wt.$ a.i. in S100N mineral oil). '



whi ch.was, a m xture of pol yethyl eneam nes averagi ng about 5 to 7 nitrogens
per nolecule, to forma poly- isobutenyl succinimde containing about 0.99
w. % nitrogen. Part B - Boration AJgortion of the product of Part A was
reacted Wty ig 2Gdbadita cool ed and flltered to give a SI OON sol ution
cont ai ni ng CSG?‘HELTTU— bora d al n cin de having a
ni trogen cont ent® AR EHIS Qg 95’3’ cﬁYc?s é)ré[s J%Caﬁﬁin 0.25 wt. %
and 50 with Porficiracial e p?ldiiaitd aﬂmom snnuu(iSIm@ntEXAmE 3 Part A
(PIBSA 1 | | gsepitt}q, a SAPIB
ratio df 1%%5&{&? &S%%WJC "?%ngm{}éﬁ rml etﬁ‘:aes 8 yi sobut yl ene
(PI B) msinkent C(ﬁ?ﬂbﬂ'B hod 6t WEs Havﬁ\gb%ff’érr‘:]""cﬁe%oﬁ 08P was ami nated

by reaq;g[orp od @y mneral oil with a comercial grade of

pol yeth eneanlne (hereln also referred to generically as a polyalkylene

am ne ich was a m Xture of polyethyl eneam nes averagi ng about 5
to 7 -42-p§u¢rxmxytasgmszmnlecule, to forma polyisobutenyl succi ni m de

cont ai ni ng about Ié§§ % e ggyneral oil).
Part B - Boratidh pxr%loﬁgﬁﬂfgegﬁ§§g\%° ﬁkgqfkﬁ was rea ted with boric
aci d t charing de SARIRN atiaitd Hrakayt al i ngll&clid’rfé-‘t caphyayildsut enyl

succi ni (%ﬂ? he\letd &5 nf:éfoasrlchaﬁmyﬁnélb@m;l Wil edul @6 ( thedor on cont ent

of O. 401:'18.“'%i Et):(%.% al d 50 wt M' ofbunrteazcztoeéj Pl BSA eind m neral oil
(Sl CON)P o es a Mp of abou was am
by reaction in SIOON mineral oil with a commercial
grade of polyethyleneamine (herein referred to as PAM)
which was a mixture of polyethyleneamines averaging
about 5 to 7 nitrogens per molecule, to form a poly-
isobutenyl succinimide containing about 0.99 wt. %
nitrogen.
part B - Boration
A portion of the product of Part A was reacted
with boric acid, then cooled and filtered to give a
S100N solution containing (50% ai) to provide borated
polyisobutenyl succinimide having a nitrogen content of
about 0.98 wt. 8, a boron content of about 0.25 wt. §,
and 50 wt. & of unreacted PIB and mineral oil (S100N).
EXAMPLE 3
— pPart A (PIBSA 112)
" A polyisobutenyl succinic anhydride (PIBSA)
having a SA:PIB ratio of about 1.04 succinic anhydride
(SA) moieties per polyisobutylene (PIB) molecule (the
PIB moieties having a My of about 900) was aminated
by reaction in S100N mineral oil with a commercial
grade of polyethyleneamine (herein also referred to
generically as a polyalkylene amine or PAM), which was
a mixture of polyethyleneamines averaging about § to 7

-




EXAMPLE 4 Part A - Preparation of AEH [tetrahydro-3,3,5,5- tetrakis
(hydroxynet hyl)-4 pyranol | "Anhydroenneaheptitol"” Seventy-four grans (one
mol e) of cal ci um hydroxi de was addesp-awi th stirring to a mixture of 116 g (2
nol €s) at trogem= Fer 480 1lpquibe 2 rtw efp ngar af oped yalsedutenyh 1 |iter of

vater . o B Rl f ool a3 iANY | 8bAE 19BY e 1@ hkELE fggT cact | on

whi ch i S exo hern1c on was not owed to e 0C and was
kept atwthaBsasdmpinafleeNfminerabueil) The al nost clear solution was
neutralized parl BpPPRrasratidhely 80 g of conc.[err], followed by the

ddi t f : filt d dth
?I|Lrg?2 gtrlppeg 8ﬂ5€2°0a8§uﬁP° %QP%ghﬁg Pﬂég g §€%I5éﬁ°€r3neﬁﬂanole and

fllteredith Boricfacidate pmevideuansi@@Nosaletiion gpeitéaidvbng of crude

product 5 ty%c?lg !‘??siﬁ ten ghgu?l‘fiﬁ Y&e”h‘%@i of ﬁi‘@r%&ﬁﬂ““ was 1029

ngs KCH per eoretica e 'S
pol yi soBQDéﬁ?F Qﬁcébﬂpﬁ nAfdritde ¥PI BSRPMlWEGBA PfE ¢ed®0 of about

1.3 sucgeni g a(%w#rhdq (asm 59 @ity PEE RAlpd £obedybeBsA M nol ecul e of
aver age nDIe ?i ¥§ba L [err] of about 1300 was -43- reacted with
[tetrah?&PS'g 5¢ 8krs(hydroxy- nethyl)-4 pyranol] by nixing 324.6 g
(0.2 nmo nggseaa 4i) with 44.4 g (0.2 nole) of AEH prepared as in Part A

apove, o SPArf R -bREpalafiinSIEREH PekekaRbbril} fespsesence of 0.1 ¢
of p-toluene SU foni cege (hydroxymethyl)-4 pyranol]
'Anhydroenneaheptitol'

U Seventy-four grams (one mole) of calcium
hydroxide was added with stirring to a mixture of 116 g
(2 moles) of acetone and 485 g (16.2 moles) paraforme
aldehyde in 1 liter of water. External heat was
applied to 40°C to initiate the reaction which is
exothermic. The reaction was not allowed to exceed
5S50C and was kept at this temperature for 2 hours. The
almost clear solution was neutralized with approxi-
mately 80 g of conc. sto4,'followed by the addition of
1l mole of oxalic acid.

The white solid was filtered and the filtrate
stripped under vacuum. The residue was dissolved in
methanol and filtered. This filtrate was vacuum

— evaporated to'yield 375 g of crude product. The yield
was 8S5%. The hydroxyl number of the product was
1029.mgs KOH per g of sample (theoretical value is
1261).

part B

A polyisobutenyl succinic anhydride (PIBSA)
having a SA:PIB ratio of about 1.3 succinic anhydride
(SA) moieties per polyisobutylene (PIB) molecule of
average molecular weight_(ﬁn) of about 1300 was




reacti-on-imxture was then heated to 180[err]C while stirring under nitrogen
bl*anket. _, The tenperature was kept at 180[err]C for 4 hours while nitrogen
spar |ng The progress of the reactigge was foll owed by taking aliquots

(about 0.25¢ggkly tbmeaffheeawaw-ests (Shisclt et JUILT nYAF R yes added

an excess o roomtenper onvert

any free ca!P!)%‘W”‘c“aBYtiﬂmQj 1 ey ceintng | 324G of 0 - 2fRale W 52% ahk
unreacted divgthyl44ad g wszem@)at&sl NBﬁe'br[eﬁﬂ\[w:d Ibe i ppeg ance of

th
i1 torba antPetr cedoto? g SFondhernl RFL 525BIE #ineglaoddodes by the

above mnet hothehpfedsertcengf hydl oxys £ aprdte]smane csubfowyic &ism.pt | THe bands,

and the absggﬁgtgfoncahq%yd'agemort@ltdlpn t&:ﬂg&t‘yl enNP?@%IP?l@nﬁocedure of

Exanpl e 4 was repeat ed, and pol yi ydri de
(PI BSA) 414SBiEfing 2andex cnitipgen \blanket.a Thep/temperatuorel w¥s succi nic

anhydride (iaépt "@t eia@Sc PEsr PP! e S0P Wiyl P en { £F Oof an average
nmol ecul ar V\E%ht [err] of 2r 50 vvas mxed with ?eﬂfm ole) of AER

(prepared as in Exanpt® ProgLsss §f the ﬁeﬁFtéPF‘ué‘H’cs 91lawedNb¥ind oit of
p-tol uene stakimg cahtqubtsThihdmme e )X taf eth@sréderidreaickdre 180[err] C

while stirr Rader erat u efor f Qqur hours
while nit ro%&egw stri p%ﬂn%ééﬁ%% ered pro£01Sh g%f{}peéﬁ fFél’&i‘ (s]lpect ra
with stron®iRR ofdRoUh D 5t2F) cak KARM  tarpRTAtUNe HemRaneexrkt anyibst anti al
absence of mbwwwm%@ia%ob%ﬂf& YEFbORFIAMH aniondta P PLE 6

o which the unreacted diethyl amine was evaporated under
Nj. The disappearance of carboxylate anion was
followed by infrared. The o0il solution was then
filtered and collected. Infrared analysis of the
filtered product by the above method showed strong
hydroxyl and ester carbonyl absorption bands, and the
absence of carboxylate absorption bands.

EXAMPLE S

The procedure of Example 4, Part B was repeated,
and a polyisobutylene succinic anhydride (PIBSA) 414.8
g (0.20 mole, 78% ai) having a SA:PIB ratio of 1.09
succinic anhydride (SA) moieties per polyisobutylene
(PIB) molecules of an average molecular weight (ﬁn)

(- of 2250 was mixed with 44.4 g (0.2 mole) of AEH
(prepared as in Example 4, Part A), 277 g of diluent
oil (S150N) and oil of p-toluene sulfonic acid. The
reaction mixture was then heated to 180°C while
stirring under nitrogen and kept at this temperature
for four hours while nitrogen stripping. The filtered
product gave an infrared spectra with strong hydroxyl
and ester carbonyl absorptibn bands, and a substantial
absence-of'carboxylate absorption bands was observed.



The- fol lowing lubricating oil conpositions were prepared using the

di spersants of Exanples 4 and 5 and the pol yi sobut enyl succi ni m de

di spersants of Exanple 1, Part B;-¥kanple 2, Part B; and Exanple 3, Part
B.- The 'resulting conpositions were then tested for sludge inhibition (via
the S| B {EXAMPLEN® varni sh inhibition (via the VIB test), as described

bel ow. The S ﬁ-rwSEoﬁ?awfi%%n FPecadling il 2:8RpBYTRALAR Watd Uations, to

be an excellent test for assessing the |sper5|qg power of |ubricating oi
di sper sareRadied wsdngrrde,ddspersants, of, Ex2Apl8ss 4 ARd 3 saBd sed
c][anlgcasa:rm' nepall yidsbaeenyy oi hueertpmnb atden gmyspgrsanws gi aﬁl viscosity
of about S3at eryr a S P ' at was
driven gﬁé?'ﬁ%#y LI’mp%g’korat"] %#%@E’%EI %,' %%bé‘cgﬁgi r#gﬂaﬁéglgl édp of a high
concent r armh B sTheége qswktisgr compes bt iongaweres thend testedi ned only a
refined hRse g1 al rsi - N Lyl | Hr5 OB} | QR ¢ r, a pour

poi nt depr esssglrﬂaagnc}nlgiq?g' tg"la&aif nggi‘t ﬁih%p\r?o]':%hgtég}éz)int‘i m%&ggé?;t ive. The
oi | cont dintdditdon (yda FhepVIFtest)a dfadescyibedsbelowsed oi | was

acqui reld byTgr'miellﬂign edt tals |cti>ieltﬂ gﬂﬁfhnﬁaﬁhﬁ?lélrlcha!lw ﬂhmﬁQQﬁ- 20?0 ull _ed
i nterval s. e est_ is_conducted in e wing manner: the aforesai
used crar‘ﬂ&a%%‘g?f,ttimsch ' ﬁ?l ﬁf) SP‘&MHFH%&’&?‘, £|° PP&&&’&P95| udge by
centrif ugihey dbspernsingurpaveshmf Bobedearingtodd @hkspersane resulting

clear brigtieigdssupernatant oil is then decanted fromthe insol uble sludge
particles thereby separated out. However, the supernatant oil still

contains oi | - FAUHPRIILBIRNPFRBULSF sEIRI B BontREE: WA LA dusedhe |
oQndi ti oy apkRlagkcaiferiall 3 ubedicatilng bdld compoaitiafdhiavimg ad | - i nsol ubl e

depos'tSoé?giEAfdg?Scosity o¥h§béﬂé"§§3 SUS at 38°C that had
been used in a taxicab that was driven generally for
short trips only, thereby causing a buildup of a high
concentration of sludge precursors. The oil that was
used contained only a refined base mineral lubricating
oil, a viscosity index improver, a pour point
depressant and zinc dialkyldithiophosphate anti-wear
additive. The oil contained no sludge dispersant. A
quantity of such used oil was acquired by draining and
refilling the taxicab crankcase at 1000-2000 mile
intervals.

The SIB test is conducted in the following manner:
the aforesaid used crankcase oil, which is milky brown
in color, is freed of sludge by centrifuging 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
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further centrifuging. The weight of the new soliad

sludge that has been formed in the test, in milligrams,
is determined by drying the residue and weighing it.
The results are reported as amount of precipitated
sludge in comparison with the precipitated sludge of a
blank not containing any additional additive, which
blank is normalized to a rating of 10. The less new
sludge precipitated in the presence of the additive,
the lower the SIB value and the more effective is the
additive as a sludge dispersant. In other words, if
the additive gives half as much precipitated sludge as
the blank, then it would be rated 5.0 since the blank
will be normalized to 10.

The VIB test was used to determine varnish
inhibition. Here, each test sample consisted of 10
grams of lubricating oil containing a small amount of
the additive being tested. The test oil to which the
additive is admixed is of the same type as used in the
above~described SIB test. Each ten gram sample was
heat soaked overnight at about 140°C and thereafter
centrifuged to remove the sludge. The supernatant

?Eﬁgbgogéirzegsgkgggggggi?ggéegﬁgdslgggﬁpgﬁé oil to



above-described SIB test. Each ten gram sanple was heat soaked overni ght at
dhout 140[err]C and thereafter ceng ifuged to renove the sludge. The

supeLnat ant fluid of each sanple subj ect td he t from
about 150[ &¥¢id o eaghm sanpie e"ﬁ? 5pe"r9 ’rﬂﬁ; é’%f
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of from1l to 11 t hi_gher nher ng,the eat nt_,of varnish,
I n corrparl'élbﬁ Wpﬂh t;hﬁ)l Eﬁ?t\?\ﬁ?fnﬁgeﬁddl tf gPﬁat % rfgt%lggo% e8M. 00 grams
of SIB tespeoibdyer whiicked teisting 05cycdes oant hbepr vepeared tds Exanpl es
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the varn gi inhibition.Eﬁme amount of varniéh imposeézg4 S
on the walls is rated to values of from 'l to 11 with

— the higher number being the greater amount of varnish,
in comparison with a blank with no additive that was
rated 11.

- 10.00 grams of SIB test oil were mixed with 0.05
grams of the products of the Examples as described in
Table II above and tested in the aforedescribed SIB
and VIB tests. '

The test results are summarized below in

Table III.
TABLE III
. Dispersant
Test Sample Additive (WE.%) - SIB VIB
: Control None 0.5 10 11
~ A Ex. 1, Part B 0.5 3.08 5
B Ex. 2, Part B 0.5 2.94 5
c Ex. 3, Part B 0.5 3.79 7
D(Invention) Ex. 4 0.5 2.90 3
E(Invention) Ex. 5 0.5 2.07 3.5



c - .. Ex. 3, Part B 0.5 3.79 7 D(Invention) Ex. 4
0.-5 2.90 3 E(Invention) Ex. 5 ' 0.5 2. 07
3.5" It 'is therefore seen that the novel di spersants of thi s i nvention

provi de greatly o) rn| %ﬁ% ability
as conpared to %g}rﬁle ?rf)og h%;?,* sucm ni m ﬂd; rsa ts. The
pri nci pl esthbSef énvcatdrmnmmwtdeaner of wapﬂonvemm present

i nvention %&ﬂ, ¢ 91158 AL Cad | st The i nven-
tion whi chgﬁ |ntende ér(r))‘%{egc\‘tg\eed h'gjrgelpmsiév\;\ever |és‘)¢1ho% '?f; be
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be regarded as Theu Eﬁ&tdi\:tﬂéﬂth t elflerr e Sémbad imentd/aramd imsgesind changes
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are sel ect romthe group consisting err] vvhereln

[err]is alk§ nee ﬁ"orﬁ&t%ﬂ!ﬁ"(‘f&%rﬁ%tbm iteg )@Qan’éhﬁ' Rﬁéttiﬁ’é' -
different pofmsrdidclosedyl siind¢ othdseo akk Cesbbe H@fardedt ad he pr ovi so

that at Iefﬁugggacgi‘;,er;;thg,t rﬁ:an restrictive. variations and
changes may be made by those skilled in the art without
departing from the spirit of the invention.



conpri ses, a long chain hydrocarbyl -substituted succinic

3. The adduct according to clai m~48wher ei n bot h [err] a m ?”"r
groups in sgiguet erocyclic polyol conprise -CH(OH)[err] wher ei n er¥] M's

as defined above. 4. The adduct according to claim2 wherein at |east 3 of
sai d [err]groups are -CH(CH)e[rr] wherein R5 is Hor [err] alkyl. 5. The

adduct of clairn wE@Nge Y S C1gawk Hone sndbe ciddyglyaf claim 5
wherein both rr and Perr

and [er ach sai

- CH( OH) [ erS3F petﬁ] HG&&Q& 599?ﬁ9%\549 91%%59"3(ﬁ sai d
[err] groumgroa:ryeu@eapod,yom%(o(ﬂ—btm fo rmulaisy. 8. The adduct of claimb5
wherein each of [err] [err]groups alggy - CH(OHR5. 9. The adduct of claim38
wherein [err] to [err] alkyl. 10. The add;ﬁ; of claim8 wherein [err] to
[err] alkyl. 11. The adduct . in[err] is H 12. The adduct
of clains 5, 6, 7, 8, 9, 10 Ap@ai d acylating agent conprises a
| ong chai n hydrocarbyl - substitute i nic acid or anhydride. 13. The
adduct of claim 12 wherein said Xong chdin hydrocarbyl substituent -

conpri ses whaneinorit,y IR e R¥aand) R$ are ahed \sanag o rdliEferantvanght of from
about are selected from the group consisting of H, alkyl and
~CH(OH)RS, wherein RS is alkyl of from 1 to 10 carbon
atoms and X and Y are the same or different and are H
s or alkyl of from 1 to 10 carbon atoms, with the proviso
that at least one of R, R2, R3 and R% is the
—CH(OH)RS moiety. '

-C}KC}D[err] noiety. 2. The adduct of claim 1 wherein s ﬁ aC@m ting age

2. The adduct of claim 1 wherein said acylating
agent comprises a long chain hydrocarbyl-substituted
succinic acid or anhydride.

3. The adduct according to claim 2 wherein both
Rl and R2 or both R3 and R% groups in said heterocyclic
polyol comprise -CH(OH)R3, wherein R5 is as defined
above.

N~ 4. The adduct according to claim 2 wherein at
least 3 of said R, R2, R3 and R4 groups are -CH(OH)RS,
wherein RS is H or C) to Cg alkyl.

5. The adduct of claim 1 wherein X and Y are each
H.
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T 700-‘t-Q about 5000. 14. An ol eagi nous conposition conpri g ﬂm
ol eagi nous material selected from éhe group consi sting jT{“m “ I“Mlllll”“l
| ubricating oils, and (ii) an adddé?~of at |east one monot or - * S *
~pol yearboxylic acid acyl ating agent .and ai | east pne, heterocycli,c pol yam ne
of the fornul aé. Th®p_addpe v%@r&ﬁg%%r$]Xﬁgﬁﬁébsgﬁgﬁwé%i?Pgrmn and
are sel ecir@d fgroMyd¥n 9r@dp £8dsi REi ngref ldack kysaishd —QH( OH) Bérr] wher ei n
[err] is %Lh | of from1l to 10 carbon atons, and wherein X and Y are the

sanme or d *&1t and are H or al kyl of 1 to 10 carbon atonms, with the
proviso that at |east one of [err]is the -CH(OH)[err] noiety. 15. The

composi ti on acenrdirg, {9aghakMok? 1A o5 Nuhdire K €281 Deusemal o al i s fuel
oil. 16. The conpaositio accorngi ng to clajm 14, wherein said ol,eagi nous
material is@ddibriRaiin r%)él. R¥. T‘Hé“con%{')si t96%URBcor 8F fg tﬁa&sai m 14,
wher ei n saicdi (WHIRS Hod'ety.condain from1l to 5 carbon atons. 18. ‘The
conposition according to claim 14, wherein at |east -3 of said [err] groups
conprise said -CH OH)[err] noiety, wherein [err] is alkyl of from1l to 5
carbon atons. Ba. Tiee cadgusit iofi sdaimii hgwhereitaneagh #€&r8n each of

said [err]agr i | drePHc@ddiRel, moiety. 20. The conposition
R %?ﬁ?ﬁrﬁn%‘al d corrpoars}

according sition conprises a concentrate and
wherein said adduct is present in said concentrate in an anmount of from

about 20 to 80 gjei gffie PadAwRt of claim 8 wherein RS is C; to
Cs alkyl.
-
10. The adduct of claim 8 wherein RS is C; to
C3 alkyl.

11.- The adduct of claim 8 wherein RS is H.

12. The adduct of claims 5, 6, 7, 8, 9, 10 or 11
wherein said acylating agent comprises a long chain
hydrocarbyl-substituted succinic acid or anhydride.

13. The adduct of claim 12 wherein said long chain
hydrocarbyl substituent comprises polyisobutylene
having a number average molecular weight of from about

“ 700 to about 5000.

14. An oleaginous composition comprising (i) an
oleaginous material selected from the group consisting
of fuels and lubricating oils, and (ii) an adduct of at
least one mono- or polycarboxylic acid acylating agent
and at least one heterocyclic polyamine of the formula:



“.51- . cC L M S21. The conposition accordi-ng—+o-
claim14 whereln sai d ol eagi nous mab@+ial is present

am)unt .and sai d adduct is present therein in a disper m’m m WE[E@D
227 The conposition according to cl apg 21 wherein sald*adduc¢ IS 3

an anount of from about 0.01 go

The conposition according toR
agent conprises a | ong chai nr4hkyG R@bstituted succinic acid or
anhydride. 24. The conposition acgt 0,t 0 claim 23 wherein said | ong

chai n .hydrocar byl _ substltuent conprises polyisobutyl ene having a nunber
aver age nowbeuedn” i, gRe,0R3f and) Bfoare7thet sampoor dbfferent and

are selected from the group consisting of H, alkyl and
~CH(OH)RS, wherein RS is alkyl of from 1 to 10 carbon
atoms, and wherein X and Y are the same or different
and are H or alkyl of 1 to 10 carbon atoms, with the
proviso that at least one of Rl, R2, R3 and R4 is the
—CH(OH)R5 moiety.

8 wej ght peicent of said conposition.
815 to 22 wherein said acylatlng

15. The composition according to claim 14, wherein
L said oleaginous material is fuel oil.

16. The composition according to claim 14, wherein
said oleaginous material is lubricating oil.

17. The composition according to claim 14, wherein
said alkyl groups contain from 1 to 5 carbon atoms.

18. The composition according to claim 14, wherein
at least 3 of said Rl, R2, R3 and R4 groups comprise
said -CH(OH)RS moiety, wherein RS is alkyl of from 1 to
5 carbon atoms. '

" 19. The compoéition according to claim 18, wherein
each of said Rl, R2, R3 and R4 groups comprise said
~CH(OH)RS moiety. '

20. The composition according to claim 14, wherein
said composition comprises a concentrate and wherein
said adduct is present in said concentrate in an amount
of from about 20 to 80 weight percent.
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21. The composition according to claim 14 wherein
said oleaginous material is present therein in a major
amount and said adduct is present therein in a
dispersant effective amount.

22. The composition according to claim 21 wherein
said adduct is present in an amount of from about 0.01
to 8 weight percent of said composition.

23. The composition according to any of claims 15
to 22 wherein said acylating agent comprises a long
chain hydrocarbyl-substituted succinic acid or
anhydride.

24. The composition according to claim 23 wherein
said long chain hydrocarbyl substituent comprises
polyisobutylene having a number average molecular
weight of from about 700 to about 5000.



