10

15

20

25

30

TITLE Quaternary Ammonium Salt Detergents For Use In Fuels
5CROSS-REFERENCE TO RELATED APPLICATIONS This application

WQRIMA 3Bty from application number 60/691,115. BACKGROUMNE2@¢7022925

THE INVENTION The composition of the present invention related to a
quaternary ammo- 10 nium salt detergent and the use of such quaternary
ammonium salt detergents in a fuel composition to reduce intake valve
deposits and remove or clean up existing deposits on the intake valves.

It is well known that liquid fuel contains components that can degrade
during engine operation and form dgppsiis. These deposits can lead to
incom- 15 plete combustion of the Tuel resulting in higher emission and
poorer fuel@eaieomayy PuehudditinesalsiRetasedtefgertisedreivelsknown
additives in liquid fuels to help with control or minimize deposit formation.
As the dynamics and mechanics of an engine continual advance, the

requiremerftsR&sbel ¢ koll/e it thdsf biding
advanqements it on SXAmRIE fofany A8ne o BN IIASPEBY6M 15,
that have smaller tolerances and operate at higher pressure to enhance

fuel spray to the compression or combustion chamber. Deposit prevention
and deposit reductign FARESE IR SNPHAENRBASEMS¢ritical to optimal
operation of today'sS engines. Advancements in fuel additive technology,

such abhtecompnsitinavel dhabkegahiel fyendoreegaipdiRrptaEsgiepmry ammo-
A08INe AdARncemets. TRy e e g isRneed RAEHEIeIhRIRABIE S in
providing acceptable performance in a liquid fuel to promote optimal
pfBpAtRMITasitieystentidaes intels 57ab, AP osis cied FERRSepinsisen up

985%95%?9&?@%'%@Mﬂ%@{%ﬁ‘&‘ﬁ%é’.&rts of polyhydroxycarboxylic acids
with 1 part of dialkylenetriamine. 30 US 4,171,959 discloses a motor fuel

compdéitidrvednieinig GiritEaria) BsintoniagmsSREBPALIE diinfde. dearade
AHASrRAR ATYPARLG Sl TBHR EopuRaOTTRE S NalilesiA SlPhonats ehdbm-
carb%x%?aét\{e. ~ US 4,338,206 an%gs 4,326,973 dlgzsllo.ses fuel "
WstApecmbrEtivhiahihy dbelatembinanh dhaier ssmissipauaathippgeer fuel
ABRLRIR the RTYRANNRL IR R BelesReYelicsaR AN RYSHNRIIPNs USliquid
4,108,858 discloses a fuel or |lubricating oil composition containing 5a C2

e A BRIBISHIERENIR SRBOD t69RRe ShIREREPS: pyiriih Ayagmics and

HR PagR4 b3Bissleses eoftialeanaesiian) enntaiginget pactiampeoaisttmust
of a polyalkyl succinic anhydride with a polyamino hydroxyalkyl quaternary

AHe RNk <. UPS B 60589 GREIBS ALK ANBFRSINS oif OF FEEFRBNEaIlREY S
éngHRIE AT iHfeabMBRIM sRdt dhadyalcarborRWitbes M@ 6h&a0:tat higher

3000 bonded to triethylenediamine. The quaternary ammonium salt

RIGSPHEFIOR i§BERedUFbPRAYdES Thh SSHRBTESS ATk AnbepRERon chamber.

Uiglkylphnerbairm komtesy sk iReraiasnnilitesRities cagthenMes become

bicarbonates, alkanoates, and 0,0- glialkyl_dihtiophé) sghates. ) .
critical to optimal operation of today’s engines. Advancements in fuel additive

technology, such as detergents, have enabled the fuel to keep up with these
engine advancements. Therefore there is a need for detergent capable of
providing acceptable performance in a liquid fuel to promote optimal operation
of today’s engines.

US 5,000,792 discloses polyesteramine detergent obtainable by reacting
2 parts of polyhydroxycarboxylic acids with 1 part of dialkylenetriamine.

US 4,171,959 discloses a motor fuel composition containing quaternary
ammonium salts of a succinimide. The quaternary ammonium salt has a coun-

terion of a halide, a sulphonate or a carboxylate.
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15US 4,248,719 discloses a fuel or lubricating oil containing a quaternary
ammonium salt of a succinimide with a monocarboxylic acid ester. US

wa2ag1338toes not teach, suggest or otherwise disclose low BGKHSR006/022925

fuels, presence of fluidisers etc. Example 1 teaches polyisobutylene
succinimide with DMAPA as the amine. The succinimide is then reacted
with a salicylate. 20 US 4,253,980 and US 4,306,070 disclose a fuel
composition containing a quaternary ammonium salt of an ester-lactone.

US 3,708, 3733812616 el 18 1tida sy dildbsciiasee dHelisngRosiliapsrraytaining
é;i"gn{{lt%ljlq alnef a hydrogaroen withanMyaef IAieid08Q ARthifiGum ion is

emaining groups to the quaternary nitrogen are selected from the group

btteiaoychio 2matieyic CRytadaBURdeslyalkyl, C2 to C20 alkenyl or cyclic
groupsyyg 4T 1GeREES ALY, (%Etiglrhlgi'ecﬁefﬂ'iﬁi@iﬁﬂéogfﬁ QRHPYiEBEIRBntaining

operation, that IS, increased fuel economy, better vehicle drivability,

a0 de Cémisisiolesianuithgs Mg feSRfhtatd AR ca llgdraatic mp yridhmimiglt.
and C%Oyiﬂgée?@_@%ﬂsf&mig rfue§UMM@‘&R‘[YOQ%OE%ﬁNé’%NJ&QMn product

The present invéntion further provides a method for fueling an internal
ebramadyetshgimsintsamisidg da wiipptyirr) YasHe dwgiesysikykgpaternary
Whigh,isuliguigat room temperature; and ii. quaternary ammonium salt
comprising the reaction product of: (a) the reaction of a hydrocarbyl

substitti8 Hak3fadinl digelnsand AubspduE PHRIHYAF oRiABHE rnftHadaRary
alom.capabigieb sandenging ithwaid AEHAUTS 306t AT uses ey it tyl-

terti- 10ary amino group; and (b) a quaternizing agent suitable for
eoediaries thd ety ammp grometsaatrlierRuRisigBgsrselected from hal-

m@sreyhsfgmwég,ergiﬁ'ng}ﬁ%ﬁaiéss,etﬁaiﬁmgﬁagﬁh@tw%%egstmgymorates,

dial_liy sulfates, benzyl halides, hydrocarbyl substituted carbonates;
nBHjefocarirEfoxideathPeaiebinabisriienalfsacid Bk sdtfes theidor O-0-

Jﬁ@l@qgmm\ﬁﬁﬂ%@dditionglIy provid_es for composition comprising an
guaternary ammonium salt which comprises the reaction product of:

a. the rd8cfiert 874 hyldsslostsyi s oiutBbrirafingndi hoRhieiNg & @ quaternary
CRERALRE having AN, OXYaaRiHi BEregien atomotrRRaRIe:eflcondeasingewith US
2?528%9?3“(%13”59 r?(gce?éaacﬂ? fslljlgggsrthg}/ irc]> %rt‘%'gg r%i%é?égg E)%:/J pézualllr)]gur fuels,
presence of fluidisers etc. Example 1 teaches polyisobutylene succinimide with
DMAPA as the amine. The succinimide is then reacted with a salicylate.

US 4,253,980 and US 4,306,070 disclose a fuel composition containing
a quaternary ammonium salt of an ester-lactone.

US 3,778,371 discloses a lubricating oil or fuel containing a quaternary
ammonium salt of a hydrocarbon with a Mw of 350 to 3000; and the remaining
groups to the quaternary nitrogen are selected from the group of C1 to C20
alkyl, C2 to C8 hydroxyalkyl, C2 to C20 alkenyl or cyclic groups.

The present invention, therefore, promotes optimal engine operation,
that is, increased fuel economy, better vehicle drivability, reduced emissions

and less engine maintenance by reducing, minimizing and controlling deposit

formation.
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b. a quaterrdzing agent suitable for converting the tertiary amino group to
a quaternary nitrogen wherein the quaternizing agent is selected from the

WQRO031868%i st- ing of dialkyl sulfates, benzyl halides, hydt6&&drb306/022925

substituted carbonates; 25hydrocarbyl epoxides in combination with an
acid or mixtures thereof DETAILED DESCRIPTION OF THE INVENTION
Various preferred features and embodiments will be described below by
way of non-limiting illustration. Field of the Invention 30This invention
involves a quaternanbAVIAAR QATHLF {iiNN that includes the

cuaternay IMANHOL5A, 5 AMBIDOROf PEALE A0 IAEIAL an interal
comburg%(e)y englﬁg t/{v%% the fue? co[rrT:Sposition. The composit?t)ns géngn wierna
enethusisonf thgipeesentinsérgion minimize, reduce and control deposit

formatipn inS%%@?ﬁgﬁ X\é%cgnr&ggpes fuel consumption, promotes

drivability, ve intenance, and reduces emissions which enables
optimal engine ofezhtidnclFuBhuid atNigeEoippositidnres id present

invention c3. coUIREIAE HERUNGISARGALAANS IBEREIAINIPRBEE: of

useful in fueﬁng an engine. The fuel is normally a liquid at ambient

conditions e.g. (rdonthengrsticuref{20 ks Bocht it eshirstidateheagylating agent
nvarocarbon gy 2 noRt¥diate o kah 859 BB JURMERIn Bfhable of
hydrocarbon fuel can be a petroleum distillaté to include a gasoline as _
defined by AS Toamsisssifigatioth Daig1ar pladiage s st ainas foeiss dpyinesy krti-
specification DQ/5..10:aR gmgﬁlggm:nt of the invention the fuel is a

gasoline, and in 6ther embodiments the fuel is a leaded gasoline, ora
nonleaded gas6tine. armantsdzian madinh eritibiiasiny epnvartieibeideatiary
diesel fuel. Theaﬁﬁl{glgfgﬁargpg &ﬂg{éﬁg ﬁ@g@qpcarbon prepared by a
gas to liquid process to include for example hydrocarbons prepared by a
process suchigsairethsanetaivigies preebis sviested figaydbarBeiuepnsist-
0 be ﬁfhfi’&g@fi‘lﬁﬂ@é?"'B'Ei}gzﬁprHQH&@é‘?”h?&%JPJ?Ir%qBQtﬁﬁt@@ carbonates;

oxXygenate, to include an alcohol, an ether, a ketone, an ester of a
leedersgrihy hepp adetrsnfmbinatianitlranisid it mHEtpres thereof.

nonhyefpcanbop U] caf e MR dnexp PR aiereb S iRabMidrising

t-butyl ether, methyl ethyl ketone, transesterified oils and/or fats from
PlanatarrBnTEROBER aaltatshcomtsgs dbreroant Yopsedichidiny|

ester, gnd njifrometbang- MjuIgIRiAYeyecahemAnd ReDRYHIOCASEAN and 2
fuels can include for example gasoline and methanol and/or ethanol,

HERRAYDE BHGTEENBKYRE 25 BIESSER Sl e aRrR eSerRienpIagifh said
sabasor apasestiMaihd-asiem has-anodimentrRidhedayention the

liquid fuel Is an emulsion of water in a hﬁrocarbon fuel, a

nonhy®@rocafbSHAFENIEINE nisEiHe SHERBLT | FOEebRRYEE NS dhf elsidiafthAmino

%ﬂgg tign: theafeel s3mi@yeen sulphur content on a weight basis that is
000 ppm or less, 1000 ppm or less, 300 ppm or less, 200 %‘%em or 30 less,,

30 ppm or |EGRCT5HY BIE A IBEA N Ag50hEY SHASEHTERTR (P rGED LR fOnsISt-

Have £ awphur seITteBs, 0B chveighlitRSIS Bfdrée 4BYIPPIbstvCRE carbonates;
embodiment the fuel contains about 0 ppm to about 1000 pprg about 0 to

BYGQe8BY bERoxIdss i G RHHICIOY AR 2B RSBt A6 ERMN,
about 0 to abpH PAPED BEICRILTA00E I PHE INNVNTIORD 5 ppm of

N80, 20191813

alkali metals, alkaline earth metals, transitign metals ixtures.thereaf In
anothel BHDSTHATHL IR EET S8 LB By WSl peio™ bY
Weja)s nalkalinetRar il featedsn.

Field of the Invention

This invention involves a quaternary ammonium salt, a fuel composition
that includes the quaternary ammonium salt, and a method of operating an

internal combustion engine with the fuel composition. The compositions and
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5 transition metals or mixtures thereof It is well known in the art that a fuel
containing alkali metals, alkaline earth metals, transition metals or

WOorRMeHSs8%lereof have a greater tendency to form deposits anRiCH&iR 022925

foul or plug common rail injectors. The fuel of the invention is present in a
fuel composition in a major amount that is generally greater than 50

percent by 10 weight, and in other embodiments is present at greater than

90 percent by weight, greater than 95 percent by weight, greater than 99.5
petheds byf Wissghte semd iaatert tam9giBizerosduby wedghentyohidspesit forma-

Ammoniym Salt. The osi f p ' ti [sas: an.:1:
e S B e e R NG, S o by
(alitile neactienaica,hyddocadugesubstissiensavhiatingeagbiasapgtamal engine
8§£nggglnd having an oxygen or nitrogen atom capable of condensing with
Bid acyilating agent and further having a tertiary amino group; and (b) a
Bualernizing agent suitable for converting the tertiary amino group to a
quaternary nitrogen whereip.th FNizz 20 | i ected froR: 1, ;
the aroL o e oo Wi i
Hgbsditaterboarbienates thyalrovhrisy hepbstidesfirebogbinaciogingth diadigel is

b r%igfggeﬁj ﬂg;r%ﬁ Of; ar@i%mpé%ﬁ&ah%é@@rgb?%eﬁtlhng%%wgmﬂe% to 30°C).

e eparing the same are described in owing patents,
WincHiele ¢rareby mdurgoreatibby 281 referenbudiosastzss 68d, WS a mixture

é‘l%lza%'f"g?l”l“i’fg ﬁyhzg'c%ﬁ?%nuﬁlé 38&9g§’ y;é’tx%%éiﬁg%i@ﬂﬁ#hcs to include a

54,138. The Hydrocarbyl Substituted Acylating Agent e _
bysirboary Hstinsdibie & STNVRsipep Higattof BrESpreseatdicani tfonlisaeiined by

ﬁ%&ggﬁ@%&% chain hydrosasana, ool A RAYIEH: fuel is a

with 30 a monounsaturated carboxylic acid reactant such as (i)

gasatisaoandatuether Db sl DI tichetbry lie adradedigasolinnadic mennleaded
g(g%%%ﬁfﬁgﬁﬁi@%ﬁ%diiﬂéﬁ?&%fﬁﬂ\é%@&ﬂ)&ﬂﬁ%%@ﬁﬁvgﬂ@@s%pf&il. The

erived mono- or di-esters of (i); (iii) a,-monounsaturated

oalte@ipmbmdcarndiy liclaslosatiraspaepyliedabid ardsrietHiHAiPERSESS to
A desvatives,of GsHeBamE iR faredlanhal fRIed esters kil ither-

any compound containing an olefinic bond represented by the general
Tnonesk: HIRCEeR2) B (ReVIAFeAItRe)) filtlekdn ductrBf RV FoPRYaining

indepsndsntlyAydrogen @4é lydrosayenhaseridranaEaciebif; By ether,

and’le is, independently, hydrogen or a hydrocarbon based 10 group;

preTEgBBlPREEEE0E 8 ROy lifoRaibohBHeaH §RGu TS daseset The
ROARANR AWAFuel LIEfi RAIYTSredan[RacHemMH) Behanol, methyl t-butyl

monounsaturated carboxylic acids can include polymers comprising a

Aiager meRArRBURt bFloneo esee giltesl (0ids #id/ oI, Boan slants and
REMER ethdengs Prapyieae. kubloneeisgbunilenss JH-penteRenpCtenerl, and

or styrene. The polymers can be homopolymers such as polyisobutylene,

B REIP RS BB AN TS P sk BrRECAMBHALOSAERCA is Fo R dpsiude

of ethyiape-and aiapsnen dublenarnerisakidylcnes yopMe A @Bthanol, and
isobutylene. Other copolymers include those in which a minor malar

difRsintist dch SEpRTEIHBROMBI €. ST 2 TRt Rine By iGsrg In an
giglfiinffk, caroleitiiseRitiquid fuel is an emulsion of water in a

hydrocarbon fuel, a nonhydrocarbon fuel, or a mixture thereof. In several
embodiments of this invention the fuel can have a sulphur content on a weight
basis that is 5000 ppm or less, 1000 ppm or less, 300 ppm or less, 200 ppm or
less, 30 ppm or less, or 10 ppm or less. In another embodiment the fuel can
have a sulphur content on a weight basis of 1 to 100 ppm. In one embodiment

the fuel contains about 0 ppm to about 1000 ppm, about O to about 500 ppm,
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20ene and butadiene; or a copolymer of ethylene, propylene and
1,4-hexadiene. In one embodiment, at least one R of formula (1) is

WQIMped I8 M polybutene, that is, polymers of C4 olefins, inclutiiigus2006/022925

1-butene, 2-butene and isobutylene. C4 polymers can include
polyisobutylene. In another embodiment, at least one R of formula (1) is
derived from ethylene-alpha olefin polymers, including ethylene- 25
propylene-diene polymers. Ethylene-alpha olefin copolymers and

ebloyie Agdoabeud &6t -pienecaeepb Y riverdetib 2 poribeabiout thierabeup A& mpm,
S, 1 i rope icati ' 3
AT T P Al S R e care
Matals1 88n4iti66, 062l 32010201438 RRe0; 46380her 4166888t the fuel
- ; 9,324.8 agh.o j IRCOEP herein:3Qb
o e e Lt mtal,
taosiidor mistalimenmiktuotefitiereohdslbfisorralli &y wreiprégomintralya fuel
nyi rUPS res ollowing f; ' = iy
g e et e LR s B, i e iy
themeirbansylggrepter temrdoneyetnbisdimeten ehisvimydidbsecéormeiaubfor plug
[ (ke c000RiIse atiggstaRou SR ol MY 9o oS0 fucl
least about 50 mole % vinylidene groups, or at least about 70 mole %
vinpheeiiogroups 1Sieh Aracaidl GAl inaapeus 1 wiepiepirmy Wenersent by
Q%%g Peghin Hr3yRat Noso aiehdLe: prddhd 48 adatdr 98 #P%E~3nt by
5,408,018, 6,562,913, 6,683,138, 7,037,999 and U’S. Publication Nos.
00elT1 26682A tha0ds PERTEE D Aritc iU G0Teb Hrn, Whicheirepyassight,
Hl%’f@ﬁ@%@@'@%‘}?éﬁ@ﬁ?@%éﬂph products are commercially
available by BASI':,.under the tradéname GLISSOPALS and by Texas
Pugisnsmixaimpniygenihe tradename 15TPC 1105Tm and TPC
595Tmrpe MEHAdE Al BAKRIIYLOCAIDYh BBRSHGMSE ALY NG AGRNIS, am-
from the reaction of the monounsaturated carboxylic acid reactant and the
BB Yol S rRrs el krisar i @ diddisdidd snradstion of a
fRllpwinguRatanssithied Rak 336,843 and 0 nl1BAR £RUSE A ygen or

thermal "ene" reaction to take place; U.S, Pat. 20Nos. 3,087,436;
BitrpE@0 2@ FANAE e 30f1 SoPd PN s 18 HY 53191 5c7Rting 1 agegpnd further

R332 R QP JasSmand pre @E@%iﬁﬁ%%%@@@able for con-
e

reference. In another embodiment, the hydrocarbyl substituted

HEYiAEN B GRTACHFHANA LARUPIM 1198 HEABABH R EBRSY TS Balio Ry Rterniz-
[RaciaRhienrergniesiby e ialowinafossRSing of dialkyl sulfates, benzyl

halides, hydrocarbyl substituted carbonates; hydrocarbyl epoxides in combina-

tion with an acid or mixtures thereof.

Examples of quaternary ammonium salt and methods for preparing the
same are described in the following patents, which are hereby incorporated by
reference, US 4,253,980, US 3,778,371, US 4,171,959, US 4,326,973, US
4,338,206, and US 5,254,138.

The Hydrocarbyl Substituted Acylating Agent

The hydrocarbyl substituted acylating agent of the present invention is the
reaction product of a long chain hydrocarbon, generally a polyolefin substituted with
a monounsaturated carboxylic acid reactant such as (i) o,B-monounsaturated C4 to
Cyo dicarboxylic acid such as fumaric acid, itaconic acid, maleic acid.; (i) deriva-

tives of (i) such as anhydrides or C; to Cs alcohol derived mono- or di-esters of (i);
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25 (R3C(0)(R4)"C(0))R5(IV) and  ?R9 R3-C-(R4)n-C(0)OR5 OH wherein
each of R3, R5 and R9 is independently H or a hydrocarbyl group, R4 is a

WQiRferSB§drocarbylene group and n is 0 or 1 with any compd®§iidus2006/022925

containing an olefin bond as represented by formula (I). Compounds and

the processes for making 5these compounds are disclosed in U.S. Pat.

Nos, 5,739,356; 5,777,142; 5,786,490; 5,856,524, 6,020,500; and

6,114,547. In yet another embodiment, the hydrocarbyl substituted

@ity lathronagemh i é:tednﬁgd'@ ffbpmloaaembsplist agiyd sonlpatiacylic acid and

esented b for WI h (IV ),.a arrjed out.in.th
BRD e b Ry R St e T MR L L et
of fididlerfdlinaala ehtmbeuade:talﬂi&hy@am@pﬁmalbehgidept&styﬂaﬁibly;ﬁdim, general
gsobult%/raldehyde pentanal, hexanal. heptaldehyde, octanal,

enzaldehyde, and higher aldehydes. Other aldehydes, such as
dialdehydes, especially glyoxal, are useful, although monoaldehydes are

generally pref rgﬂ L %@fﬁi Idehyde formaldehyde, which
can be suppll St q{E‘R R often 15 ferred to as formalin,
but is more often used in the polymeric form as paraformaldehyde, which

a reactiv viale horas urc of.for d
DT R TR A T PR G NERAATE boset

goa;on@,abutaﬁaﬁ,eRhmm%myirmmmeaﬂg, dthdiogetones. Idfarablyy based

one of the.tw hy royl roups is me [ Mixt ft r

S PR B eSS BATE DR, MR & v 20

qauboassesfor maklng these compounds are disclosed in U.S. Pat. Nos.

ﬁysd‘:gcga)’trgﬁ?g@gﬂﬁfeﬁgée%%%ﬁ R the mdRSRAIATLRNIGUIRE Hifis can

ating agent can include, methylene bis-phenol
ialtbatwopoloitbro nypopnilsg thensgndenskaticrroduet &08(i asomati€ 2 to Cs

IH%#%%‘P of %%ﬁorﬁé‘ﬁﬁs %mm&°<¥ﬁgt%%f éﬂ%ﬁ? oHeRERAIBNIY ity tylene,

carbyl group, Aris an aromatic groupc Ing Trom to about 3
warison, adans-dndrfrdyre0eto Bheptidmalestibatitoe hesupsyaeeansind as polyiso-

ISR Al ks Ry SRRl b A, ARBPEY LR BRALO S G RBHS R ners
of; ethylene and propylene; butylene and isobutylene; propylene and isobutylene.
Other copolymers include those in which a minor molar amount of the copolymer
monomers e.g., 1 to 10 mole % is a C, to C;s diolefin, e.g., a copolymer of isobutyl-
ene and butadiene; or a copolymer of ethylene, propylene and 1,4-hexadiene.

In one embodiment, at least one R of formula (I) is derived from polybutene,
that is, polymers of C4 olefins, including 1-butene, 2-butene and isobutylene. C4
polymers can include polyisobutylene. In another embodiment, at least one R of
formula (I) is derived from ethylene-alpha olefin polymers, including ethylene-
propylene-diene polymers. Ethylene-alpha olefin copolymers and ethylene-lower
olefin-diene terpolymers are described in numerous patent documents, including
European patent publication EP 0 279 863 and the following United States patents:
3,598,738; 4,026,809; 4,032,700, 4,137,185; 4,156,061; 4,320,019; 4,357,250;
4,658,078; 4,668,834; 4,937,299, 5,324,800 each of which are incorporated herein
by reference for relevant disclosures of these ethylene based polymers.

In another embodiment, the olefinic bonds of formula (I) are predominantly

vinylidene groups, represented by the following formulas:
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of two or more of said optional substituents, Z is independently OH, lower
alkoxy, (ORI)bORI I, or O- wherein each RI is independently a divalent

W elrat3d$ll group, R1l is H or hydrocarbyl and b is a numbePGHER2) 66622925

1 to about 30. c is a number ranging from 1 to about 3 and in is 0 or an
integer from 1 up to about 6 with the 5 proviso that in does not exceed the
number of valences of the corresponding Ar available for substitution and
(ii) at least on carboxylic reactant such as the compounds of formula (1V)
and (V) described above. In one embodiment, at least one hydrocarbyl
group on the gromatic maggty is derived from polybutene. hi one
embodiment, thb\@y@ee/ of hydrocarbyl groups are above described
polybutenes 10-6btained by polymerization of isobutylene in the presence
of a Lewis acid catalyst such as aluminum trichloride o&&)ron trifluoride.
RS adiheacassps for making these compounds are
disclosed in U.S. Pat. Nos. 3,954,808; 5,336,278; 5,458,793; 5,620,949;
5,827,805; and 6,001,781. 15In another embodiment, the reaction of (i)
with (ii), optionally iHzhe pres- ence of an acidic catalyst such as organic
sulfonic acids,O%LeFoppl a2 and mineral acids, can be carried out in
the presence ofat leastjpne aldehyde or ketone. The aldehyde or ketone
reactant employed in thjg embodiment is the same as those described
above. The ratio of the Rydroxyaromatic compund: car lic 20

warstanRalde mydeoesaksionsgan be 2:(0.1 to 1.5): (1.9t0 0.5). In one
embodiment, the ratio is 2:(0.8 to 1.1): (1.2 to 0.9)

h ts of the .
materidis $88 BPRAFRSBH M IkREFAA ﬁ%WﬁBW%g%‘?%ﬁmmsﬁﬁscé”ﬁPme at

TSl D eRsrestidasiiayneeuie, ke madedsapmpansaie)forinylidene
greater or lesser reactivity of one component or antoEerE in order. to rrivcteho ds

FORIR LN ARANHH el e iy ResB ORIt b sasyiafand me
fRpeshinnsikREAPRasEbda the pereen Siodles|0m 1o ars, Vehiky the 182980;
reactants can be condensed simultaneously to farm the, produgt,. if.is also
D oS oo AP TR A 8 S Bk 5 vos.
roukroxyesematicisosaceskiirahwith e iiToEse sarhexidic neatardsslydincorpo-
thereafter with the aldehyde or ketone, or vice versa. Co und he
B0 T PRI 0 SO I S S R L B i ncer
HeE2ARAIMe GLBHOPAEDads by Makin@dtreClydricdrbyl sulistithtetiadename
acylati en nd in the following reference, U.S. Pat. Nos.
?ﬁ%@%ﬁ%@é%%%%ﬁéﬁ%S%SQM which are hereby incorporated by
referendetodmpdundtingvindracitgyeubstinxydeoyditng 53dms from the reac-
com ition of the present invention contains.a compound having an
O R TR SR PR A DGR A AR formula
@naiieithelr bavindnathertietrymhdizolgsediin the folilooriegepatadineit, tha. Nos.
d haying.an gxygen or nifrogen atom,.capable of densing, with
?I%%?t%zg %fgg%gn]t’glg SREURCR] Hlegna Ne-CERANE Q0 FRROSIRIL gdvg Pat.

ti nd aving a tertiary T0amino group can bé

raprek6RT4BbY 307 doBeryiAg 1aridla3. 2R 37753 ,29 R34 0/91)2,764nha idl349;

X I yE ]9 ining about 1 to about 4 ¢ QR alems; R2,
0 R R 8 i ) RS

In another embodiment, the hydrocarbyl substituted acylating agent can be
made from the reaction of at least one carboxylic reactant represented by the follow-

ing formulas:
R’CO)RMC(O)R’ av)

and
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HO-X - N NR4(VIII) wherein X is a alkylene group containing about 1
to about 4 carbon atoms; R3 20and R4 are hydrocarbyl groups.

WEHGPIssS bS the nitrogen or oxygen contain compounds capdisid/§52006/022925

condensing with the acylating agent and further having a tertiary amino

group can include but are not limited to: dimethylaminopropylamine,
N,N-dimethylaminopropylamine, N,N-diethyl-aminopropylamine,
N,N-dimethyl- 25 aminoethylamine ethylenediamine,

1,2-propyleneg&amine, 1,3-propylene diamine, the isomeric
butylenegiarﬂines, entanediamines, hexanediamines, heptanediamines,
diethyl&hetrr 'Weﬁ%?p‘r'dﬁ}?@ﬁ&riamine, dibutylenetriamine,
triethylenetettaamine,tetraethyl enep

entaamine,pentaethylenehexaarnine, hex amethyl enetetrémineandbis
Heremethrerafiahinaitng diamisehekaayad, she dintrioapylidinemp R’ is a
mixtures thereof, The nitrogen oy oxygen containing compounds capable
AEISRIARIRS WRAITHE BESHRIHS dbdn0s0hrd Wi EPL OB RS faRming an

SIFIMCLYHALE Gaptdbeihed Hictiaaaminodiylsubsiitatddieteooeyalicfor making
compounds such as 1-(3-aminopropyl)imidazo - ) .
%@@%ﬁﬁ?ﬂ&@%ﬁﬁﬁ%ﬁﬂ?ﬂ%@%@zﬁi%& fpigz%%?%%@ 3777,142; 5,786,490,
&g&djmrgzﬂﬁmmgywi@r@mmwpe, )

3'3-amjnobis(N,N-dime rop ine), Another t of nitrogen or

oxygor bR BT b AT U bR A g o agent can
Be Yt dgrageticanackiauing aiestanyoaminepgesetida tlyderalkn@eawithe@V) or
including but pot limjted to triethanolamine, trimethanolamin N-
i G R BN, e A TAT G POp BN L% ldehys or ketone
Sigthylaminatdianizichde Notrig(liptsd &y stbipddehjde, e pibnaldehyde, butyral-

[ droxymethypamine. 15Quaternizin en he composition of

Rt e e RS i A

tind teplieraRitindegroOhte aldpisidsnanchitodeilvitydasirespecilbtagiyizialy are
a is selected from }g roup consisting, of di | sulfates, benyl .
T Ao S Sh At 20t R P St byl S Gifegiment
sideibjidatienfovittaldelede ovimikteres thesegflied bs dhe eqbousmsehttihe often
atemizin ent can include halides, such as chloride,.iodide or
e TOLE. Bifmdroee S St e AR 8 ppraformal-
geilytiateyvhidioies; phosphatpsyddal 2 §lkylphesphates; t@kldahyde. Other
alkylphosphates; borates: G1-12 alkylborates;. nitrites; fitr ; .
7 ’ .1 l 1 d

e R U SR AR S ctones snctade
adkiddithlnphosphatethdr etlixturetoniae padf other [ netoree mBrdirabhy,toge of the

uaternizing,agent may he defived jalk h tes ch@Shvd da/

ARSI A Y A oo
kettone pedlajtoasgliok araalkyl halides such as methyl and ethyl

Compounds and the processes for making these compounds are disclosed in
U.S. Pat. Nos. 5,840,920; 6,147,036; and 6,207,839.

In another embodiment, the hydrocarbyl substituted acylating agent can in-
clude, methylene bis-phenol alkanoic acid compounds, the condensation product of
(i) aromatic compound of the formula:

Ri-Ar-Z, (VD)
wherein R is independently a hydrocarbyl group, Ar is an aromatic group containing
from 5 to about 30 carbon atoms and from O to 3 optional substituents such as

amino, hydroxy- or alkyl- polyoxyalkyl, nitro, aminoalkyl, carboxy or combinations



10

15

20

25

30

30 chloride, bromide or iodide or benzyl chloride, and a hydrocarbyl (or
alkyl) substituted carbonates. If the acyl halide is benzyl chloride, the

W RaMARESANg is optionally further substituted with alkyl or alkdA/ 3095022925

WO 2006/135881PCT/1JS2006/022925  The hydrocarbyl (or alkyl)
groups of the hydrocarbyl substituted carbonates may contain 1 to 50, 1 to
20, 1to 10 or 1 to 5 carbon atoms per group. In one embodiment the
hydrocarbyl substituted carbonates contain two hydrocarbyl Eprou s that

phay deteosavibsaiddpbicnl. shaiiprass of dgitasrreiaibearbly lower alkoxy,
g}%ﬁj{g@ﬁ@ Fé‘ﬁ@%ﬁ?eiﬁhcéﬂéﬁﬁm?&*}Mh&‘géi‘ﬂ@éﬁﬁér%&m{i@ﬁ% hydrBAB9INEbup,

Iment the quaternizing agent can be a hydrocarbyl epoxides, as

Repiegentey BipcacbidwigSermIIRCT S Aol iatAbaH el c RRgmber
ﬁﬁgﬁﬁg@&ﬁf'[‘ RBLiBa: R3ANHRE ¢ he inderendantydy @8 aosrPwith the
hydrocarby b d

group.  Examples of hydrocarbyl epoxides can include,

prgvésee tbaide, dasyiant esderd dhepieisogidzalsnsaend Bigdeorsepepding Ar
Mﬂgb%_"fog%il%gtﬁm&pQn&%@iIa‘?fllség?r&?ggﬂ)&%gsfgéctanﬂ_ Y&h as the com-

composition of the present invention can contain an oil of lubricating

sl ferslrd0brdiiNg drseobrg rRatisel Ra b dyRMmbLE dfashpne
INRHGAIBY ViS605 Yn ll datvaditomoiygracrackieg, AYAIQERPBHRAe.  In one

hydrofinishing, unrefined, refined and re-refined oils, or 20 mixtures

ehdhedimansn e mgmmen byt asbyILBFRIEN 817 S8Ry d8ss1ébgidrovintenes
$BEdhe AP eI ROl RREAEMARC B dliNESe of NP QURI catalyst

include animal oils, vegetable oils, mineral oils or mixtures thereof
sghtaeauaisuptitgbleridgarobarewiridinosidficon-based oil, a liquid ester

of phogRIARISHRAMANNAG Ak BElt RIS MARDEIHPEEEH BY diaclosed in

Fischer-Tropsch reactions and typically may be hydroisomerised
FiSeh&atropssh Rytd&BorsBowdlesd 458313 0rBiedtihy visedsiRys and
§N&y12/89 be defined as specified in the American Petroleum Institute (API)
Base Oil Interchangeability Guidelines. In one embodiment the oil of

lubricalih g ndeaswpestipredheneastien W), Withd), optionally in the pres-
SRAOLBRBBARET /L422P06{HER 925 dH M c \bwiFdRistHgastheERGbIghifds, and
another embodiment API Group 1, II, 11l or mixtures thereof Miscellanequs

mineral acids, can be carried out m the presence of at least one aldehyde or ketone.
The aldehyde or ketone reactant employed in this embodiment is the same as those
described above. The ratio of the hydroxyaromatic compund: carboxylic
reactant:aldehyde or ketone can be 2:(0.1 to 1.5): (1.9 to 0.5). In one embodiment,
the ratio is 2:(0.8 to 1.1): (1.2 to 0.9). The amounts of the materials fed to the
reaction mixture will normally approximate these ratios, although corrections may
need to be made to compensate for greater or lesser reactivity of one component or
antoher, in order to arrive at a reaction product with the desired ratio of monomers.
Such corrections will be apparent to the person skilled in the art. While the three
reactants can be condensed simultaneously to form the product, it is also possible to
conduct the reaction sequentially, whereby the hydroxyaromatic is reacted first with
either the carboxylic reactant and thereafter with the aldehyde or ketone, or vice

versa. Compounds and the processes for making these compounds are disclosed in

U.S. Pat. No. 5,620,949.
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The composition optionally comprises one or more additional 5
performance additives. The other performance additives include metal

WQjesiiviasis, detergents, dispersants, viscosity modifiers, fricB6h/US2006/022925

modifiers, dispersant viscosity modifiers, extreme pressure agents,
antiwear agents, antioxidants, corrosion inhibitors, foam inhibitors,
demulsifiers, pour point depressants, seal swelling agents, wax control
polymers, scale inhibitors, gas- 10hydrate inhibitors and mixtures thereof

The to@ilwmisihedsofoaking the hndigerhypavimiitiindaendaiingagent can be
ERMPOHD ARPTRIRAAD ABAIIIEE PO AICREDTS I Y 540 SRULIEEN and
0.01 wt % to 20 wt % of the composition. Although one or more of the

e Yt fomehrnee iy iss onpgr e hPaERIanes.common for the other
EsHymange JeadriivasIo be BIERERL iudifferent amounts relative to

each other. I one embodiment the composition can be in a .
concerifete sonrpapigiamelinhafnes prbdareniBha6RtATRY B HnpRURINABIiNg
SOORE B IEN MBLRELOFIDGECMIBARLLONA A et niRUBRlend
or in part, a finished lubricant and/or liquid fuel), the ratio of the additive of
fetheydatbreanididiary asthte geional perfotnianee additives in an oil of
lubricafipg yiseasibaandfer igidiugliad 'Héﬁz‘i‘ﬁ%hi? B 4a898i868077 Qtom
to 10:90 by weight.  Antioxidants include molybdenum _ )
bl rradensSnp NGl o lefs A R FehSIsthap e Antsstiary
detiaosaincde ?@i%eéﬂea\@%rkeﬁé%ublm@ RAmATRON-Newtonian,

basic salts of alkali, alkaline earth 25 and transition metals with one or

more of phenates, sulphurised phenates, sulphonates, carboxylic acids,
phosphci_rlus acids, monggand/or dithiophosphoric acids, saligenins, an
alkylsalicylates, salixa/rﬁes. Dispersants include N-substituted long chain
alkenyl sucHiniide Rs well as posted treated version thereof, post-treated
dispersangs include these, by reaction with urea, 30 thiourea,
dimercaptothiadiazoles Rearbon disulphide, alde s, ketones, carboxylic
acids, hydrocarbon-substituted succinic anhydrides, nitrites, epoxides,

boron compounds, and phosphorus compounds. WO

AR SSBRIP G132 008/02 288 ini YRR 8PS CUdRbon atoms; R2,
compounds such as metal thiophosphates, especially zinc
BibngdditrtisphbesresaidybigsepRdric acid esters or salt thereof:

phosphites; and phosphorus-containing carboxylic esters, ethers, and
amides, Antiscuffing agents including organic sulphides and

polysulphides, such;ﬁ% benzyldisulphide, bis-(chlorobenzyl) disulphide,
dibutyl tﬂ@iljpm , di-tertiary butyl polysulphide, di-tert-butylsulphide,
sulphurised Diels- ,adducts or alkyl sulphenyl N'N-dialkyl
dithiocarbamates. Extreme Pressure (EP) ageni@/ilijuding chlorinated

wax, organic sulphides and polysulphides, such as benzyldisulphide,
bis-(chlorobenzyl) disulphide, dibutyl tetrasulphide, 10 sulphurised methyl
wiiarenf 0ldic aaidtysetphgrisedcalisdptiepalbsutphusisdddipenseben atoms; R3
su rised terpene, qnd sulphurised Diels-Alder adducts;

%%%%@jﬁﬁﬁl ae%%y%rr%%pasfbons, metal thiocarbamates, such as zinc
dioctylditziopdebanfatheamdt bagarmadre pryipbe nodalizicidc Gmpbondsochfelde of
inclyde fatty amines, esters such as borated glycerol 15 esters, partial
BT o e SR
canidesluidtty epanddes, bordted tattyi eptxjdesi adpoxrplped ity N Nidesethyl-
borated alkoxylated fatty amines tal salts of fatty acids, fatty. . _
R o ST P TR AA B N A-dimethyl
polyslkiHgtepolyamitied camiimdalts of laliappimsphetiemdivs. Visdesigpylene
modifiers include 20 . hydr lymers of -putadi S
R e R P a1 o,
keptenedibopierse pidthyknss triaimigendietbisndpnstid gpolgmedsutylenetriamine,
polymethacrylate acid esters, polyacrylate acid esters, polyalkyl styrenes,
alkenyl aryl conjugated diene copolyrq rs, polyolefins,

polyalkylmethacrylates and esters of maleic anhydride-styrene

copolymers. 25 Dispersant viscosity modifiers (often referred to as DVM)

include functionalised polyolefins, for example, ethylene-propylene
conolvvmere that have heen fiinctinnalized with the reaction nrodiict of
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products of dodecenyl succinic acid or anhydride and a fatty acid such as
oleic acid with a polyamine.Metal deactivators include derivatives of WO

WQOK/1888B1PCT/US2006/022925 benzotriazoles, 1,2,4-triaR{d8S2006/022925

benzimidazoles, 2-alkyldithiobenzimidazoles or

2-alkyldithiobenzothiazoles. Foam inhibitors include copolymers of ethyl
acrylate and 2-ethylhexylacrylate and optionally vinyl acetate. Demulsifiers
include polyethylene glycols, polyethylene oxides, polyprop%lg?ne oxides
taiedhs] ¢ tigierrandxide-plopyethzlonfds ) Foliess; pHGRBE ne,
fasiding Asier hmaleic anygride siRBGROINMEHICY Hhsmine,  the
polyacrylates or polyacrylamides. Seal swell agents include Exxon
desioedEIre(ED| ead)uminehsadinherarssties theirsfial Applisiagsn ot
%@rge%ngo%%ﬂﬁﬂ%gg&r%%me&m@ He&ih@sniligui fivehfon dndnte Nakent

ombustion eng internal combustion engine includes spark

dgditibnthet bempeessitmtigrtiomingyisseuR-sapkEsharsimlads gaunoalkyl

desda ek simelisd via duaalduisrtion A res TaRHAP AL IRIREINARKG 4-
carburetor; common rail and unit injector systems; light (e.g. passenger

Garypaingieny))udrobeline.g comfReralineatbr)BRfRENRand ehgidéynino-N-
fualistitb MdrRsRDeR and ARIIXErRCRRRAR TR SRMLNIUreRibRG Oty pe

The engines'may be part of integrated emissions systems incorporatin
ofislitesgreAts A EE T ROSYBIBING; CFBPYERMN SHPHIMAR GIRASESIRG With the

£aplisle oxidation,catalyst NOX Ase0ers8Rd sRfaly Site B ¥IRh 8N Nines

non-catalyzed particulate traps optionally 20 employing fuel-borne

inslagingvaidblaobivimiadg; Endimssetenlaming atdrsbaripmie. N.N-
Ambaed hersinedpadeim "hydracarbybamhstituasyr Parprdrocarbyl groupy,N-

Is used in its ordinary sense, which is well-known to those skilled in the

dinthspusimalitanabiers R YDoBREVIAER Y ASRBIG: directly attabhdBN-
{9 ﬁy&%,(rﬁg@mqgrgﬁme molecule and having predominantly
hy

rocarbon character. Examples of hydrocarbyl groups include:

RQug o dHAYE

ddstituents, that is, aliphatic (e.g., alkyl or alkenyl), alicyclic

(e.9., cygloalivh SyeloRlkenyb prhsiiupiisn@osl ssarmalica glinhatitirandgent
alicyclic-substituted aromatic substituents, as well as cyclic substituents

WHeRIm e 159G 1§ ¢BE e destiatkr YR AnGiARP ploHibnGEIREAT8IdEHg &en
EBreiensubsiitianimogesnen Sy a s Mo st bRliktieghhyshsiearRons dialkyl

substituents, that is, substituents containi% non-h%/rgrocarbon roups

swhfatesintery L deadeorimil asoEhvionRrst b ed i homalfry hydrocatbyl epox-
%@@%@@%@%@g@ﬁuﬁfﬂ@ﬁ/@&aﬁﬁgmﬁg@im@ag%fhydrocarbon nat:Jkre of
the substituent (e.g., halo (especially ¢chloro and fluorg), roxy, alkoxy,
mercaploCAfk§HRALHBES! HRFoINMITLO- B8 PETRO LA ﬁ%?g¥§e§]€i§ﬂafﬁ9ﬁé?h as
@l?]@éﬂﬁlegqb_amﬁe@nw&iﬁh?y\ﬁw&rbmdeg aulgedeny 'émrmkﬁ%@lummb nsuch as
character, in the context of this invenption, cqntai ther than carbop i
AR i R S R B RBPBR ey Hbima ERHGHRBPE ntce 12
su{uphoxyaeresitbogass;atl enroalipAss sibstithiziteqs myridyd; fuabonates;
thienyl and imidazolyl. In general, no mqre two, preferably no more
m%%r%%%tﬁ%nﬂ%{;&?&é&%@ﬁa@ht@ﬁ%gﬂﬁﬁ@@ﬁé VPR Py e Ttures
gayed atoms in the hydrocarbyl group; typically, there will be no non-
10hydrocarbon substituents in the hydrocarbyl group. tis k n that
some dPtRBSHERR? 85&?15@&@8 glﬁ%ﬂg}éfgr%ﬁnb& efrlh‘éraowom dralicyl
sarphdadionu o dbadithethgmpdpkats, off theifinal soltoulatisncinay Ipeopane and
ifferent from those that are initiall ded. For instance, metal.ions _(of,
g‘.ﬁ".‘flg gg}@?ggﬁtﬁﬁgﬁimﬁy t€'to %%%ggi%%%re%n%gﬁc Sied’ ghgfﬂearﬁ ethyl
chotectdedréhedESqarocdidis toriead therkhyidecladihg thedpoodrigts (or alkyl)
formed upon employing the composition of the present jnvention in its, ...
AT B OLS o B LRI B £ S AL B, TS i i is
afitsoickl Iy Gaifioations dinderb ad tioal hyd du etk emgligehoged within the scope

of the present invention; the present invention encompasses the
composition prepared by admixing th%{:omponents described
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20above. EXAMPLES The invention will be further illustrated by the
following examples, which sets forth particularly advantageous

Wenbeis8hts. While the examples are provided to illustrate tREPEROHE/022925

invention, they are not intended to limit it. 25 The detergents are
evaluated in the engine nozzle fouling test, as described in CEC F-23-01.
The results of the engine nozzle fouling test-are highlighted in Tables 1
and 2.  The detergents that are used in this test include: a commercial

available 10§8M04udlylis Ghutyldnyd) sigsoinmigd dhe hydrocarbyl substituted
dimethylaminopropylamine ( p tiye I aLemmamil
C%K%Pa 8 fB%I\?I%I%%olﬁ?rizlo 0uty é?\ie t:i‘c{Jag((:)?r(l)llmlei%ei-;gli%t(EﬂE?a?a(t%))j/lenepentamine}ser

gfGomphrative dxbodpiecd) dne lydrpenimd rrabsiteiabatstsmpieprestsin two

inyentign (Examples 1-4) as rb e : :
R S AL 18 Bl 057 O0S e Sl ples of suitable
hpdeparcdotysbainplel Adshorepesduchotn dimpthylecsfdaterhreshtiatfide
prepared from 1000 i ty . S il iha

Do 00 13 e ey S o
epiisides) bs atprospiiedkbpine foylaming feomptaincpitiapidopyith an acid:
grams) is added slowly over 45 minutes maintaining batch temperature
below 115C. The reaction temperature is increased to 150C and held for a
further 3 hours. The r mpOLFQd is a DMAPA succinimide.

Example 1 10Reaction
(12.5 grams), acetic aci .25 gramg) and methanol (43.4 grams) are
heated with stirring to Ireflux (-80C) foRg hours under a nitrogen

atmosphere. The reaction is purified by distillation (BO@,XVOar) and gave a
water white distillate. The resulting compound is a styrene oxide

quaternary ammonium salt. 15Example 2 Reaction product of
wreypimakory Rampland (RY 3:angkemslep erdaadynthattifrifd t6Qbydrocarbyl
Dimethylsulphate (25.35g) is charged to the reaction pot and stirring

esumed (-300rpm) under a nitrogen blanket, exotherm raises batch
tempeBxtameples- v00TdTdrarbpkspatidatanamiinsdvdes obeers SHdersthylene

o@c?g%r?ﬁ)ffgp& ﬁ'ér&P@eC‘%g-gﬁe%%C@ﬁ%Q st AEIHNI LRMPRYNEFDRide.

dimet phate quafer_ ry ammonium salt. Example 3 Reaction
(ool Ik Raimagr MiseoF

90C under a
added drop wiseé maintaining reaction temperature at 90C, The reaction ?
Inblictsi huisepait80C Thise 98s iy RorHEENn IR asHIn 2y BlsFi geatural or

s%"f)irl%m:a%ﬁ@r@?nifmﬁﬂﬁng viscosity, oil derived from hydrocracking,

hydrogenation, hydrofinishing, unrefined, refined and re-refined oils, or

RSORYAMple A (1735.2 grams) is heated with stirring to
eRAIMPsHige, Renzy! Ehiokigen(1d4 onafame) inil of

mixtures thereof. In one embodiment the oil of lubricating viscosity is a carrier
fluid for the dispersant and/or other performance additives.

Natural oils include animal oils, vegetable oils, mineral oils or mixtures
thereof. Synthetic oils include a hydrocarbon oil, a silicon-based oil, a liquid
ester of phosphorus-containing acid. Synthetic oils may be produced by
Fischer-Tropsch reactions and typically may be hydroisomerised Fischer-
Tropsch hydrocarbons or waxes.

Oils of lubricating viscosity may also be defined as specified in the
American Petroleum Institute (API) Base Oil Interchangeability Guidelines. In

one embodiment the oil of lubricating viscosity comprises an API Group I, II,

12
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WO 2006/135881PCT/US2006/022925 Example 4 The reaction
product of Preparatory Example A (152.6 grams), dimethyl carbonate

WQ@208rd 383 land methanol (26.9 grams) is charged to a pressuP€T&52806/022925

Th_e vessel is then pressure tested for leaks and purged with nitrogen

twice. 5 The vessel is pressurized to -19psi and the batch heated to 90C

with agitation (-210rpm). The batch is held on temperature for one hour

before being heated to 140C and held on temperature for 24 hours. On
THodWhgvbackitixamiziehttenfpensinearsianratiieadiurens A Laeypdioth 11
Od%&%lrne% gte)geté%t The reaction was purified by distillation (10(_)C, -0.5bar)

0 remove iree imethyl 10carbonate and methanol. The resulting
Mooglburdus a dimethyl carbonate quaternary ammonium salt. Note:

For Comparative Examples 1. th ye.chemical is ageampaRigdional

by ine??éi)lugﬂ{n&ﬂ%%) lrgtic()?%%}%?:%\lfge ccﬁoeir*n&%\é%% dﬁ%entfgl of 85:15 by wond
peaefigintaf5élotedfioreE xaniphes oithahersesfvasneniclditiaesoisanisd Bietal
dlena%rtti\(/jtflil&r_%gg %'!:i{Q Bl %0 815%1%%@1%emb%%lsi’fyd_&llﬁ'@ﬁ‘itffé{gf PRcBPYmodifiers,

welight. Ta [e - Resllts in the CE F-23-011njector Deposit Test
dDptemgant DissesRutemiutifieippientironce MrERsHEinBEF HOWVHG8hegents,

agtg)o%ildgn gfargl rllr%élicgiz '?nhibitors, foam inhibitors, demulsifiers, pour point

depressants, seal swelling agents, wax control polymers, scale inhibitors, gas-
hydrate inhibitors and mixtures thereof.

The total combined amount of the additional performance additive
compounds present on an oil free basis ranges from 0 wt % to 25 wt % or 0.01
wt % to 20 wt % of the composition. Although one or more of the other
performance additives may be present, it is common for the other performance
additives to be present in different amounts relative to each other.

In one embodiment the composition can be in a concentrate forming
amount. If the present invention may be in the form of a concentrate (which
may be combined with additional oil to form, in whole or in part, a finished
lubricant and/or liquid fuel), the ratio of the additive of the invention and/or
other additional performance additives in an oil of lubricating viscosity and/or
liquid fuel, to diluent oil is in the range of 80:20 to 10:90 by weight.

Antioxidants include molybdenum dithiocarbamates, sulphurised
olefins, hindered phenols, diphenylamines; detergents include neutral or
overbased, Newtonian or non-Newtonian, basic salts of alkali, alkaline earth
and transition metals with one or more of phenates, sulphurised phenates,
sulphonates, carboxylic acids, phosphorus acids, mono- and/or di-
thiophosphoric acids, saligenins, an alkylsalicylates, salixarates. Dispersants
include N-substituted long chain alkenyl succinimide as well as posted treated
version thereof, post-treated dispersants include those by reaction with urea,
thiourea, dimercaptothiadiazoles, carbon disulphide, aldehydes, ketones,
carboxylic acids, hydrocarbon-substituted succinic anhydrides, nitriles,

epoxides, boron compounds, and phosphorus compounds.

13
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73.2 Example 1 17.5 46.4 Example 2 17.5 31.0 Example 2 17.5 24
Example 3 17.5 33.7 Example 4 15 27.1 Note: * unadditized base fuel (no
WQjaeeegemfidpresent in the fuel) 20 PCT/US2006/022925

Antiwear agents include compounds such as metal thiophosphates,
especially zinc dialkyldithiophosphates; phosphoric acid esters or salt thereof;
phosphites; and phosphorus-containing carboxylic esters, ethers, and amides.
Antiscuffing agents including organic sulphides and polysulphides, such as
benzyldisulphide, bis—(chlorobenzyl) disulphide, dibutyl tetrasulphide, di-
tertiary butyl polysulphide, di-tert-butylsulphide, sulphurised Diels-Alder
adducts or alkyl sulphenyl N’N-dialkyl dithiocarbamates. Extreme Pressure
(EP) agents including chlorinated wax, organic sulphides and polysulphides,
such as benzyldisulphide, bis—(chlorobenzyl) disulphide, dibutyl tetrasulphide,
sulphurised methyl ester of oleic acid, sulphurised alkylphenol, sulphurised
dipentene, sulphurised terpene, and sulphurised Diels-Alder adducts;
phosphosulphurised hydrocarbons, metal thiocarbamates, such as zinc
dioctyldithiocarbamate and barium heptylphenol diacid.

Friction modifiers include fatty amines, esters such as borated glycerol
esters, partial esters of glycerol such as glycerol monooleate, fatty phosphites,
fatty acid amides, fatty epoxides, borated fatty epoxides, alkoxylated fatty
amines, borated alkoxylated fatty amines, metal salts of fatty acids, fatty
imidazolines, condensation products of carboxylic acids and polyalkylene-
polyamines, amine salts of alkylphosphoric acids. Viscosity modifiers include
hydrogenated copolymers of styrene-butadiene, ethylene-propylene polymers,
polyisobutenes, hydrogenated styrene-isoprene polymers, hydrogenated
isoprene polymers, polymethacrylate acid esters, polyacrylate acid esters,
polyalkyl styrenes, alkenyl aryl conjugated diene copolymers, polyolefins,
polyalkylmethacrylates and esters of maleic anhydride-styrene copolymers.
Dispersant viscosity modifiers (often referred to as DVM) include
functionalised polyolefins, for example, ethylene-propylene copolymers that
have been functionalized with the reaction product of maleic anhydride and an
amine, a polymethacrylate functionalised with an amine, or styrene-maleic
anhydride copolymers reacted with an amine.

Corrosion inhibitors include octylamine octanoate, condensation
products of dodecenyl succinic acid or anhydride and a fatty acid such as oleic

acid with a polyamine. Metal deactivators include derivatives of
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WO 2006/135881PCT/1JS2006/022925 Table 2: Results in the CEC
F-23-01 Injector Deposit Test Detergent Dose Rate Active (ppm) Percent

WERMGMIAMELFlow (%) Comparative Ex. 2 51 79 Comparative BXC T EB2®8/022925

Example 2 50 100 Example 2 50 98

benzotriazoles, 1,2,4-triazoles, benzimidazoles, 2-alkyldithiobenzimidazoles or
2-alkyldithiobenzothiazoles. Foam inhibitors include copolymers of ethyl
acrylate and 2-ethylhexylacrylate and optionally vinyl acetate. Demulsifiers
include polyethylene glycols, polyethylene oxides, polypropylene oxides and
(ethylene oxide-propylene oxide) polymers; pour point depressants including
esters of maleic anhydride-styrene, polymethacrylates, polyacrylates or
polyacrylamides. Seal swell agents include Exxon Necton-37™ (FN 1380) and
Exxon Mineral Seal Oil

Industrial Anplication

In one embodiment the invention is useful as a liquid fuel for an internal
combustion ehgine. The internal combustion engine includes spark ignition
and compression ignition engines; 2-stroke or 4-stroke cycles; liquid fuel
supplied via direct injection, indirect injection, port injection and carburetor;
common rail and unit injector systems; light (e.g. passenger car) and heavy
duty (e.g. commercial truck) engines; and engines fuelled with hydrocarbon and
non-hydrocarbon fuels and mixtures thereof. The engines may be part of
integrated emissions systems incorporating such elements as; EGR systems;
aftertreatment including three-way catalyst, oxidation catalyst, NOx absorbers
and catalysts, catalyzed and non-catalyzed particulate traps optionally
employing fuel-borne catalyst; variable valve timing; and injection timing and
rate shaping.

As used herein, the term "hydrocarbyl substituent” or "hydrocarbyl
group" is used in its ordinary sense, which is well-known to those skilled in the
art. Specifically, it refers to a group having a carbon atom directly attached to
the remainder of the molecule and having predominantly hydrocarbon charac-
ter. Examples of hydrocarbyl groups include: hydrocarbon substituents, that is,
aliphatic (e.g., alkyl or alkenyl), alicyclic (e.g., cycloalkyl, cycloalkenyl)
substituents, and aromatic-, aliphatic-, and alicyclic-substituted aromatic
substituents, as well as cyclic substituents wherein the ring is completed
through another portion of the molecule (e.g., two substituents together form a
ring); substituted hydrocarbon substituents, that is, substituents containing non-

hydrocarbon groups which, in the context of this invention, do not alter the
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Comparative Ex. 2 38.25 34 Comparative Ex. 2 38.25 32.4 Comparative
Ex. 2 38.25 30 Example 2 38.5 76 Example 4 38.5 41 Example 4 38.5 72
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predominantly hydrocarbon nature of the substituent (e.g., halo (especially
chloro and fluoro), hydroxy, alkoxy, mercapto, alkylmercapto, nitro, nitroso,
and sulfoxy); hetero substituents, that is, substituents which, while having a
predominantly hydrocarbon character, in the context of this invention, contain
other than carbon in a ring or chain otherwise composed of carbon atoms.
Heteroatoms include sulfur, oxygen, nitrogen, and encompass substituents as
pyridyl, furyl, thienyl and imidazolyl. In general, no more than two, preferably
no more than one, non-hydrocarbon substituent will be present for every ten
carbon atoms in the hydrocarbyl group; typically, there will be no non-
hydrocarbon substituents in the hydrocarbyl group.

It is known that some of the materials described above may interact in
the final formulation, so that the components of the final formulation may be
different from those that are initially added. For instance, metal ions (of, e.g., a
detergent) can migrate to other acidic or anionic sites of other molecules. The
products formed thereby, including the products formed upon employing the
composition of the present invention in its intended use, may not be susceptible
of easy description. Nevertheless, all such modifications and reaction products
are included within the scope of the present invention; the present invention
encompasses the composition prepared by admixing the components described
above.

EXAMPLES

The invention will be further illustrated by the following examples,
which sets forth particularly advantageous embodiments. While the examples
are provided to illustrate the present invention, they are not intended to limit it.

The detergents are evaluated in the engine nozzle fouling test, as
described in CEC F-23-01.  The results of the engine nozzle fouling test are
highlighted in Tables 1 and 2.

The detergents that are used in this test include: a commercial available
1000Mn polyisobutylene succinimide of dimethylaminopropylamine (Compara-
tive Example 1), a commercially available 1000Mn polyisobutylene succinim-
ide of tetraethylenepentamine (Comparative Example 2) and 4 experimental

detergents of the present invention (Examples 1-4) as described below.
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84.8 The results of the test show that formulations using quaternary

W AAeIRRSA1 salt detergents of the present invention (ExampleBCIL/RSB06/2R2925

4) 5 shows equivalent or superior flow performance and less average
blockage of an injector compared to formulations using an unadditized fuel
and/or commercially available detergents (Comparative Examples 1 and

2).. The detergents are further evaluated in a High Speed Direct
Brgpetighorfdskamaigh Speed Direct Injection Test is described as

follow ' Al j | ¥
etor g B B P SR anhyride

rRepazedniime. HRO dvigime inelbrali) sum GHlABG0ekAM b RS fakushigiltespilot
P SO ST IO0 O
atmosphere. Dimethylaminopropylamine (DMAPA, 2314 grams) is added
slowly over 45 minutes maintaining batch temperature below 115°C. The
reaction temperature is increased to 150°C and held for a further 3 hours. The
resulting compound is a DMAPA succinimide.
Example 1

Reaction product of Preparatory Example A, styrene oxide (12.5 grams),
acetic acid (6.25 grams) and methanol (43.4 grams) are heated with stirring to
reflux (~80°C) for 5 hours under a nitrogen atmosphere.  The reaction 1s
purified by distillation (30°C, -1bar) and gave a water white distillate. The
resulting compound is a styrene oxide quaternary ammonium salt.
Example 2

Reaction product of Preparatory Example A ( 373.4 grams) is heated
with stirring to 90°C. Dimethylsulphate (25.35g) is charged to the reaction pot
and stirring resumed (~300rpm) under a nitrogen blanket, exotherm raises batch
temperature to ~100°C. The reaction is maintained at 100°C for 3 hours before
cooling back and decanting. The resulting compound is a dimethylsulphate
quaternary ammonium salt.
Example 3

Reaction product of Preparatory Example A (1735.2 grams) is heated
with stirring to 90°C under a nitrogen atmosphere. Benzyl chloride (115.4
grams) is added drop wise maintaining reaction temperature at 90°C. The
reaction is held for 5 hours at 90°C. The resulting compound is a benzyl

chloride quaternary ammonium salt.
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under the conditions set forth in Table 3. After completion of the sixth
power curve iteration, the engine is subjected to the stabilization period

W@ e 1g388donditions set forth in Table 4. After the stabilizatioRGHRKi82)96/022925

complete, the engine is run in another six (6) power curve iterations under
the conditions set 5 forth in Table 3. The power output of the engine is
measured during the 9th stage of the power curve iteration. The power at
this 9th stage during the final power curve iteration (12th power curve
Hteratide ¥is compared to the power at the 9th stage of the first power

curve HHEIONABH BRaLPOIeINsRIBHALERIRCRICUIee kiR | 8hmothy]

power loss presentin the engine the more effective the 10detergent is at

cwthocietg 63 rainin)imydporibensd 26 sesuRkofokar gediiare RUARHER Vel
Tid R&A: fs tl;lzl-:lhe e%%%[g@%{@&“ﬁﬁlya%d Rdhpulestingludeiftogen twice.

commercial ava OMn polyisobutylene succinimide of o
Timetspkimimupsopyizedite (Cpapardtihe batwhheaigd dedfirerilige tation
%@;@&y 1099@9&?8”@?@1@/ ISR #d@Ohour before being heated

enepentamine (Comparative Example 2) and 3 experimental
tdetdfshtands teddppastamirpveniorioE dnhsnes 1, Omsaoding brekeipambient

BRPE1AL'S & B oM IRPHR.S(B0R RS (WRAhERgegSaAmiN) The
10001102512501 103
reaction was purified by distillation (100°C, -0.5bar) to remove iree dimethyl

carbonate and methanol. The resulting compound is a dimethyl carbonate
quaternary ammonium salt.

Note: For Comparative Examples 1 and 2 the active chemical is
accompanied by inert diluent oil in a ratio of active chemical to diluent oil of
85:15 by weight.

Note: For Examples 1-4 the active chemical is accompanied by inert

diluent oil in a ratio of active chemical to diluent oil of 50:50 by weight.

Table 1: Results in the CEC F-23-01 Injector Deposit Test

Detergent Dose Rate Active (ppm) | Percent Remaining Flow

(%)

None* 0.0 11.0

Example 1 17.5 73.2

Example 1 17.5 46.4

Example 2 17.5 31.0

Example 2 17.5 24

Example 3 17.5 33.7

Example 4 15 27.1

Note: * unadditized base fuel (no detergent present in the fuel)
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Table 2: Results in the CEC F-23-01 Injector Deposit Test

Detergent Dose Rate Active (ppm) | Percent Remaining Flow
(%)

Comparative Ex. 2 51 79
Comparative Ex. 2 51 63
Example 2 50 100
Example 2 50 98
Comparative Ex. 2 38.25 34
Comparative Ex. 2 38.25 324
Comparative Ex. 2 38.25 30
Example 2 38.5 76
Example 4 38.5 41
Example 4 38.5 72
Example 4 38.5 84
Comparative Ex. 1 38.25 84.0
Example 1 35.0 99.6
Example 1 35.0 84.8

The results of the test show that formulations using quaternary
ammonium salt detergents of the present invention (Examples 1, 2, 3, and 4)
shows equivalent or superior flow performance and less average blockage of an
injector compared to formulations using an unadditized fuel and/or
commercially available detergents (Comparative Examples 1 and 2).

The detergents are further evaluated in a High Speed Direct Injection
Test. The High Speed Direct Injection Test is described as follows. A diesel
fuel containing lppm of zinc plus the respective detergent is inserted into a
2.0L High Speed Direct Injection (HSDI) Ford Puma engine. The engine is
initially run at 2000 rev/minute for 5 minutes (engine warm-up period). After

the initial warm up period, the engine is run in six (6) power curve iterations
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NOTE: The ramping time between stages is 27 seconds except for the

WOA96/183R81Stage 11 back to Stage 1 which is 30 seconds, ThRCE Vaif6/022925

times are not included in the stage times (i.e. total duration of the

schedule is (11*5 minute stages) +(10*27 second ramps) + (1* 30 second
ramp) giving a total cycle time of 60 minutes). 5 Table 4. Stabilization Run
Stage Time (hrs) Speed (rev/min) Load (N-m) 1 2

under the conditions set forth in Table 3. After completion of the sixth power

curve iteration, the engine is subjected to the stabilization period under the
conditions set forth in Table 4. After the stabilization period is complete, the
engine is run in another six (6) power curve iterations under the'conditions set
forth in Table 3. The power output of the engine is measured during the 9th
stage of the power curve iteration. The power at this 9th stage during the final
power curve iteration (12th power curve iteration) is compared to the power at
the 9th stage of the first power curve iteration and a final power loss in percent
is calculated. The less power loss present in the engine the more effective the
detergent is at reducing or minimizing power loss. The results of the test are
summarized in Table 5.

The detergents that are used in this test include: a commercial available
1000Mn polyisobutylene succinimide of dimethylaminopropylamine (Compara-
tive Example 1), a commercially available 1000Mn polyisobutylene succinim-
ide of tetraethylenepentamine (Comparative Example 2) and 3 experimental

detergents of the present invention (Examples 1, 2 and 4) as described above.

Table 3. Power Curve Iteration

Time Speed
(min) (rev/min)

1 5 1000 = 10
1250 £ 10
1500 £ 10
1750 £ 10
2000 + 10
2250+ 10

Stage

2500 £ 10
3000+ 10
3300+ 10
35004 10
4000 £ 10

O 00 3 N W b WL

p—
<o
thh b bt b b e i

p—
[—
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WQ 2d1/a83B8hrs None 0.0 9.13 None 0.0

3000 10 1502 220201095 3 13500 10 80 Table 5: Results in a High
Speed Direct Injection Test Detergent Dose Rate Active (ppm) % Power
PCT/US2006/022925

NOTE: The ramping time between stages is 27 seconds except for the ramp from
Stage 11 back to Stage 1 which is 30 seconds. These ramp times are not included in
the stage times (i.e. total duration of the schedule is (11*5 minute stages) +(10%27

second ramps) + (1* 30 second ramp) giving a total cycle time of 60 minutes).

Table 4. Stabilization Run

Time Speed Load

Stage (hrs) (rev/min) (N-m)
1 2 3000 % 10 150
2 2 2020 £ 10 95
3 1 3500+ 10 80

Table 5: Results in a High Speed Direct Injection Test

Detergent Dose Rate Active (ppm) | % Power Loss at 17hrs
None 0.0 9.13
None 0.0 9.71
Example 1 17.5 1.85
Example 2 17.5 3.15
Example 4 15 9.95
Comparative Ex 1 38.25 8.35
Comparative Ex 1 38.25 6.48
Comparative Ex 2 38.25 5.30

Note: * unadditized diesel base fuel (no detergent present in the fuel)

The results of the test show that formulations using quaternary
ammonium salt detergents of the present invention (Examples 1, 2, and 4)
produce equivalent or reduced power loss compared to formulations using a
unadditized fuel and/or commercial available detergents (Comparative
Examples 1 and 2).

Each of the documents referred to above is incorporated herein by
reference. Except in the Examples, or where otherwise explicitly indicated, all

numerical quantities in this description specifying amounts of materials, reac-
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tion conditions, molecular weights, number of carbon atoms, and the like, are to
be understood as modified by the word "about." Unless otherwise indicated,
each chemical or composition referred to herein should be interpreted as being
a commercial grade material which may contain the isomers, by-products,
derivatives, and other such materials which are normally understood to be
present in the commercial grade. However, the amount of each chemical
component is presented exclusive of any solvent or diluent oil, which may be
customarily present in the commercial material, unless otherwise indicated. It
is to be understood that the upper and lower amount, range, and ratio limits set
forth herein may be independently combined. Similarly, the ranges and
amounts for each element of the invention can be used together with ranges or
amounts for any of the other elements. As used herein, the expression "consist-
ing essentially of" permits the inclusion of substances that do not materially
affect the basic and novel characteristics of the composition under consider-

ation.
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Note: * unadditized diesel base fuel (no detergent present in the fuel) 10
The results of the test show that formulations using quaternary ammonium
salt detergents of the present invention (Examples 1, 2, and 4) produce
equivalent or reduced power loss compared to formulations using a
unadditized fuel and/or commercial available detergents (Comparative
15Examples 1 and 2). Each of the documents referred to above is
incorporated herein by reference. Except in the Examples, or where
odRlive Siq@iitly indicated, all numerical quantities in this description
specifying amounts of materials, reac- WO
2006/135881PCT/US2006/022925 tion conditions, molecular weights, _
ndmber 6f CATHASARRCORAE THIJ 168 Uk 18 AL 8o bRl feiMpri ses
byH{Beea@ren dPettict \piess otherwise indicated, each chemical or
composition referred to herein should be interpreted as being a

commeré&alGRadeastiesyif whidh AtagaEbmtFHRsE e/ Bl oagRms, 8nd a
detasivat Aadi AR SHSRERASETFNHCR ae pRPRIUBSIRIStRATLIAhA said

present in the commercial grade. However, the amount of each chemical

cERBHBE EISEHEAEhRE RSENRYANY Y8R EY IPB PO GHAURNERM, which may

be customagyaRiefeitgadeat CRIMEPRETE BoriesiaingfirseRIBRN WHifho group to
indicated. It is to be understood that the upper and lower amount, range,

aRAHS NAULEERS® orth herein may be independently combined.

Simi|ar|MW@éﬁﬂG%5cﬂMe@ﬁﬂﬂ%@t&é@hﬁ%Qeﬁé@t@@ﬁ?@rﬂ"ﬂﬁei@#@DHQﬂ)ﬁg@Ii ng of
be used together with ranges or amounts for any of the other elements, As

uSugosAERY  ebsiirted s besAEE Ry L esard GRS [lssRs GRRIbination with
inghusion &f Siksiaraedstt do not materially affect the basic and novel

characteristics of the composition under consider- 15ation. What we
claim: 1. A composition comprising a quaternary ammonium salt which

comprisghihectpagtsifi rodct ki pa. thev@redion i@ hydrocarbyl-substituted
hydrocarbyl-substituted acylating agent and a compound having an

oGy B FRSH AR RRLASCEYRB RIS PUEH AL &Y Wiffsaid acylating agent

and further having a tertiary amino group; and b. quaternizing agent

suijtable for converting the tertiary aming group to a quaternary nitrogen .
1§WhereTr¥‘ﬂ1%°H‘d%R§'r$1?ﬂnﬁ é‘é;@#,ﬂ it OIctdlgretn the QPH‘LRPHBHs?gt%?Q b aN-

hyreasachys-stibstingeepaneonates; hydrocarbyl epoxides in combination
with an acid or mixtures thereof. 2. The composition of claim 1, wherein
the hydrocarbyl-substituted

4. A fuel composition comprising a fuel which is liquid at room
temperature and a quaternary ammonium salt which comprises the reaction
product of:

a the reaction of a hydrocarbyl-substituted acylating agent and a
compound having an oxygen or nitrogen atom capable of condensing with said
acylating agent and further having a tertiary amino group; and

b. guaternizing agent suitable for converting the tertiary amino
group to a quaternary nitrogen wherein the quaternizing agent is selected from
the group consisting of hydrocarbyl substituted carbonates; hydrocarbyl

epoxides in combination with an acid or mixtures thereof.

5. The composition of any one of claims 1 to 4, further comprising an oil
of lubricating viscosity.
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15acylating agent is polyisobutylene succinic anhydride. 3. The
composition of claim 1 or 2, wherein the compound of (a) is a N-methyl-
1,3 -diaminopropane. 204.A fuel composition comprising a fuel which is
liquid at room temperature and a quaternary ammonium salt which
comprises the reaction product of: a. the reaction of a
hydrocarbyl-substituted acylating agent and a compound having an
oxygen or nitrogen atom capable of condensing with said 25acylating
agent and further having a tertiary amino group; and b. quaternizing

agent Suﬁﬁél%&hﬁfﬁﬁi‘ﬁﬁﬁ"& thpyeBiY MG BEYP {8 & AYRFRBA Yomprising
nitrogen wherein the quaternizing agent is selected from the grou

cEREIRANGS1 YRR PSR BtOtE CRIB sthagea! m%&@w?@g%dggtmgems
CREMRINATANMALR 3 BGIHPL NdERRNIE ooy B FRID eS EPEnOaaM i ers,

one of claims 1 to 4, further comprising an oil of [ubricating viscosity.

6 S RREESND 0YiBERPOY afYPOHESHS cIRIHEM Q0 By SRSHIR r AIRSYisAY! wear agents,

C%&ﬂ%ﬂﬁﬁh&?'%@@é‘l@ﬁnimm@kﬁ? %ﬁﬁﬂsﬁiﬁlﬁi H&Hﬂét?éj&ﬁa@ﬁ@%ﬁpour point
detergents other than those of claim 1, dispersants, viscosity maodifiers,

fricQRISFPRINIcIR SWURHBESAABWISCHERy FRBHRIe RO ¥RieEmSGsteddlyditors, gas-

agonkatAMimsiab e s ttirddRatssicorrosion inhibitors, foam inhibitors,
demulsifiers, pour point depressants, seal swelling agents, wax control

polymers, scale inhibitors, gas-hydrate inhibitors and mixtures thereof.

1§7. Theieenpasipes el aimcha Wheraivhbre AOMe LA dhah Q¥eshasesbased
metal containing detergent, zinc dialkyldithiophosphates or mjxtures

{HORABK CBTXARRLRE SIRtET ehy 7 5 SHAHOH U PRNQAPRISE Iab A EGS thereof.

viscosity and a quaternary ammonium salt which comprises the reaction
product of: 15 a. the reaction of a hydrocarbyl-substituted acylating agent
afld a coPAIRPRAYIRERASBR CUPRIRRE AR HPEAHRHRALRY Viscosity and
C@ﬂﬁiﬁﬂéif(\jﬁrw%ﬁ%ﬁi@ﬁ)’ lsdingyRaENEARPrfeeeiRURbA BRIt @MINO0
roup; an _ . .

group a the reaction of a hydrocarbyl-substituted acylating agent and a
compound having an oxygen or nitrogen atom capable of condensing with said
acylating agent and further having a tertiary amino group; and

b. guaternizing agent suitable for converting the tertiary amino
group to a quaternary nitrogen wherein the quaternizing agent is selected from
the group consisting of hydrocarbyl substituted carbonates; hydrocarbyl
epoxides in combination with an acid or mixtures thereof; and

wherein the oil of lubricating viscosity is an APl Group I, 11, III, 1V, V

oil or mixtures thereof.

9. A method of fueling an internal combustion engine comprising:
A. supplying to said engine:
i. afuel whichisliquid at room temperature; and
Ii. quaternary ammonium salt comprising the reaction product of:
(@) the reaction of a hydrocarbyl substituted acylating agent
and a compound having an oxygen or nitrogen atom capable of
condensing with said acylating agent and further having a

tertiary amino group; and
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b.quaternizing agent suitable for converting the tertiary amino group to a
quaternary nitrogen wherein the quaternizing agent is selected from 20the
group consisting of hydrocarbyl substituted carbonates; hydrocarbyl

epoxides in combination with an acid or mixtures thereof; and wherein

the oil of lubricating viscosity is an APl Group I, II, 11, IV, V oil or mixtures
thereof. 259.A method of fueling an internal combustion engine

comprising: A. sg(pg;lying to said engine: i. a fuel which is liquid at room
temperature; and) qeafAEIZMa RUeh St/ prsiRgNYR iESCtaR tertiary

product of: (a) thefpastRBRS & yiararyl svagleted acylating agent 30
and a compound having an oxygen or nitrogen atom capable of

condensYWoRIAR BREHBIREMESRIAMAAE REHESERCh BARY the<HRID SANASting of
gmb@%yﬁbétﬁ)%@ﬁ%ﬂ‘@m% Wéﬁ@&ﬁ@&l%ﬁ&ﬁ@@%%ﬁ{ﬁﬁfﬁi on with
amino group to a quaternary nitrogen wherein the quaternizing agent
iSPEERSHALR M YHeS §h8LRPEonsisting of hydrocarbyl substituted

carbonates; hydrocarbyl epoxides in combination with 5an acid or

mixtures thereof. 10
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