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TI TLE Quaternary Ammoni um Salt Detergents For Use In
Fuel s CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

wappisiiesgsion clains priority fromapplicati on RAWWSR006/022925

60/ 691, 1 15. BACKGROUND OF THE | NVENTI ON The
conposition of the present invention related to a

guat ernary ammoni um salt detergent and the use of such
guat ernary anmoni um salt detergents in a fue
conposition to reduce intake val ve deposits and renove
or clean up existing deposits on the intake valves. It
is well known that |iquid TUELEcontai ns conponents

that can degrade during engi ne operatjon and form
deposi t s Qu g@t}/dfé@@gqmgméﬁt Petgseants ForcHspotaels
conbustion of the fuel resulting in higher em ssion
and poorer fuel econony. Fuel additives, such as
det er gentGR OS8R R BEER ENGHT CaRIBL AIRESS ARPIICHITNIONS1el s

to help.with control or m.nipmize deposit fornma

the o RimARicAREN RRERARFCE R ARAIAHED SBRURRAARIL TS,
advance, the requirenents of the fuel nust evolve to
keep up with these engi ne advancenents. For exanple,

today' s engi neBAGKER ONave snal | er

t ol erances and. operate at hjgher. .pressure to enhance

f el LBF SESSUNE WPt b GRt BB TBALL S BRATDAF) emmo-
PRRPSA dBIceNRR hh® thaidt SRR IquafcRii§tandRohitnt 6 cteRMnts in
engi nes has becone critical to optinmal operation of

8 dualy cempagjtinasto refvandetrkat @lyn depesitsaard trpmeve or clean up
technol,ogy.. such _a rgents, have enabl ed the fue
?%FE%%SEQ%“ﬁf¥H%Fﬁ@%gggﬁagﬁe advancenents. Therefore

t her elti 3 Wwell&@dwhothat By eidgairl coapaly eomposnoy itdit rgn degrade
acceptabl e performance in_a liquid fuel to pronot .
SpHRSENZIBEcPEtaton g1 faEagerosihgilhese derpsiis(gl, l9gpto incom-

?fe?ec lcgﬁl%%ﬁﬁglll Y&SHRS ?ﬁ@.lnﬁﬁggﬁ%r GEHi 10t B RRRE R V\}h:)oorer fuel
eact1 ng parts of pol yhydr xycar%oxy IC aC|§s th 1
parrionof. Buelladditeres) suchmsnieiergents, are well known additives in liquid

fuels to help with control or minimize deposit formation. As the dynamics and
mechanics of an engine continual advance, the requirements of the fuel must
evolve to keep up with these engine advancements. For example, today’s
engines have injector system that have smaller tolerances and operate at higher
pressure to enhance fuel spray to the compression or combustion chamber.
Deposit prevention and deposit reduction in these new engines has become
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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US 4,171,959 discloses a notor fuel conposition
contai ni ng quaternary amoni um salts of a succini m de.

wOoheosgasser nary ammoni um salt has a count eri onPOT/U&2006/022925

hal i de, a sul phonate or a carboxyl ate. US 4, 338, 206 and
US 4, 326, 973 di scl oses fuel conpositions containing a
guat ernary ammoni um salt of a succinimde, wherein the
anmoni umion is heterocyclic aromatic (pyridinium

i on | O o L
Icorr)pog#S 4@&%%@ | §S§§Q@§% %1%?&(35 fiel éb?rlﬁﬂno“s\%ﬁ% ﬁgcaoqmnmg
@fqlﬁt@&nhlg/ dAHdnsahtsatt Mﬁ ] h;ueclmmndé; mhlﬂmm dhé¢ .aniffonium ion is

5,254,138 discloses, a fuel] conposition containing a
hatgEeqysHe Bromaiie Rifffldém;%}kal succi ni ¢ anhydri de

cal . BRI B0 SHRLENIE0Y CEHRRIIR contpining

QCIBLL w g4 lpgl}?lqﬁnamnwmlvw afff00 it i@ kdltedf wih Iamrfrmhmmtmsalt
wth a_Mv of 350 3000 bonded t.a tri et hyl enedi
The qbht erréarlys AfS %‘SFPOIBB%P@P CoRta! }én% & fé&? é‘B’ roduct

8?%%9&%1?1% %ﬁg‘?gg Qzﬁ}%ﬁrdgtﬁgsﬁ tkYd PBR2RNAAS @Sdroxyalkyl quaternary

_ / al kyl borates, nitrite
mnnn@nesyw@mrbonates bi car bonat es, al kanoat es, and

0 . DDA s i B A0 sE g Finar

AMRiUm S &1 Hhydrosi®oh Riith deviw $3 50 fmnmmb@mew toariethyl-
acid ester. US 4 248, 719 does not teach, suggest

or
@nh@amlma Fhe e nABWABTIopHIR ellctaintaris gneeleged from hal-

G e B SRRk RSLAPRIRY R b ot
nstritéen hRastgd whibdnatesal ikiydrdbratet)S 4l2HBa@8) amdl USD,O-

4,306, 070 discl ose a f uel conposition containing a
HHHEhaRRRM$Sum sal t of an ester-lactone. US

3, 778, } BisSAle0§iESI08es! 4 Rldl Ccﬁtlhﬁ‘lgcéﬂﬂg &'I cf)h't%hnmg a quaternary

containi ng a’quaternary amoni um salt of a hydrocar bon
whithomuiyselt 850 twcciigdde a\MdhtMempEmmmmwglaoldpgsileo Us

p hZGAkSg’y]%Zél%gsa ¢ ot rlcleegc:rhOgs%%geasrteors %hlee%tv?s% Ihrs(c) Gwd's f}J)%ur 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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al kyl, C2 to C8 hydroxyal kyl, C2 to C20 al kenyl or
cyclic groups. The present invention, therefore,

wonrewBsss1 opt i mal engi ne operation, that is, i RCTA&3®6/022925

fuel econony, better vehicle drivability, reduced

em ssi ons and | ess engi ne nmai nt enance by reduci ng,

m nimzing and controlling deposit formation. SUMWARY
OF THE | NVENTI ON The present invention further

provi des a net ho I afbgaelA HAY [ conbusti on

engi ne, conpri sifiyg: A o)ck VERYE N ngine: i . a
fuel whe ¢hededit inv@ution aurthooprovedares atatlici f@nfielibg an internal
guat er nary anmoni um salt conprising the reaction

pelugiionodngine CoppEisitict i on of a hydrocar byl
substitutsﬁjp?}?ﬁ%% L9 e%%ﬁ{%t_ and a conpound havi ng an
FTT0

oxygen or en at om~capabl e of condensing with

sai d acylat ianfuebgaivh ianduidistidoem teapenguse; taadt i ary

am no group; and (b) a quaternizing.agent suitable for
converti ng- tNSLERATY A ORHIINR TR iTIBE Agyipardom RFQAuct of:
nitrogen wh i ter Ninzi '

fromthe gr g%)g &%}gﬁledsctg H?nog %Ifh 951{1%@%{?%218}5&?%?@?8 ?&Egﬁg%lagent
hal i des, hycdindzacdypowsubistvingieedxygemonaitesgen atom capable of

hydr ocar byl epoxi des i.n copbi nati on with cigd or .
m xt ur o 1 heoBgesinena B el e Rests ddr R farths o tert-
provi des forarygm'gfgllgpaﬁ@mri sing an quaternary
ammoni um sal t” whi ch“conpri ses the reaction product of:

a. the react(bbnaofuaeinyzingcgeby suisaits tfor roaetiag Hei irgtiary

agent and a conmpound havi ng_an_oxygen or nitrogen atom
capabl e of @%ggﬁg?llr?gpovﬁ fllhaq%rglliaay%%:{%ggfli ng agent and

further hayeRen hd gudteaniynanigsat Br @lgtedidnbtheagroup consist-
guat erni zi ng agent suitable for convertjng

i of adiplleyhi oUes! Ralides chyiPGATRIL PRaGHuted carbonates:
hydrocarbyl epoxides in combination with an acid or mixtures thereof.

The present invention additionally provides for composition comprising
an 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. a quaternizing agent suitable for converting the tertiary amino
group to a quaternary nitrogen

wherein the quaternizing agent is selected from the group consist-
ing of dialkyl sulfates, benzyl halides, hydrocarbyl substituted carbonates;
hydrocarbyl 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

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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wherein the quaternizing agent is selected fromthe
group consist ing of dialkyl sulfates, benzyl halides,

waypdienassasby| substituted carbonates; hydrocar bpCT/US2006/022925

epoxi des in conbination with an acid or m xtures

t hereof . DETAI LED DESCRI PTI ON OF THE | NVENTI ON Vari ous
preferred features and enbodi nents wll be descri bed
bel ow by way of non- Iirriting illustration. Field of

t ion This entl on_i.nval a n

oS o e predh b BEriA R R PGB gic forme-
déatl 8f ARE yelfg'iﬁ@%Hfﬂlsﬁédﬁweﬁﬂfﬁelac&ﬁiuhgﬁldﬂ PReictd Eiwability,
i nternal combustion engine with the fuel conposition.

Vhbictompaisienaoes zidd nedisos Snassion YHek epitablopy ontimeh engine

gﬁemﬁkﬁe reduce and control deposit forma tion in the

ine,” which reduces fuel consunption, pronotes
@mbyablllty, vehi cl e mai nt enance, and reduces
em ssi_ons whi ch enabl es opti mal engi ne operatio r
The cdmSRIMRQsHIE of Hie prreé%@mwrﬁwm%lbﬁm@gﬁse et geich is

%gil#ﬁlat \m&%ue eratfiid dh s LQOMH LERE 19% Wi eﬁ%gﬁ ' ST]él1e fuel is

I'ng an engi ne. e fue S nor
iocpaaldy ait 1iquaidi & rdmisienide driditiensee g .», TODDD mmpmamrat(af) go 30°C).

0 o, 3Q0C). The fuel can be a hydroca
&iﬁhb’d’ﬂ B Bt fdiocagona g e rgTagron el or & mixture

ydeocarban fuelcafifh Be1acRehE0h %@o‘[’étﬁﬁ' Jh'sﬁtl@tet & include a
i nclude a gasollne as defined by ASTM speci fication

R48llihecas defuied dayl AS T smglfd@f.lpn Y ey xSTdesel fuel as defmed by

ification an e i_ment the nve
PRE R o 8gT dn i PR BRE T O ol FRRIE B %1 1
fo&dlireS afd i aaRe cAB6 Qi dis tHRrfudl i mbs@&egamel bm@nomaded
anot her enbodi ment of this invention the fuel is

¢peddie. iy enothghemhgdimsah obdHs inentien the duel 1ﬁy¢‘c#16%eérfb‘€)1n The
8Po% ﬁ)q:hb eft 88 %e ln dr%'érgo p%%})%?éd %gcdeggé 'tjcsj pliciﬁzgss to

rocar bons repare S SUC
E:mcﬂﬁdilfelfor a'xamsle hydi@eelsams pispared iy dpocassbamch uatsl the dfischer-

%‘iogsrlhoé%/o%eegs Co{“]}txea Inrc])lnﬂgdrocarbon fuel can be an oxygen containing
composition, often referred to as an oxygenate, to include an alcohol, an ether,
a ketone, an ester of a carboxylic acid, a nitroalkane, or a mixture thereof. The
nonhydrocarbon fuel can include for example methanol, ethanol, methyl t-butyl
ether, methyl ethyl ketone, transesterified oils and/or fats from plants and
animals such as rapeseed methyl ester and soybean methyl ester, and
nitromethane. Mixtures of hydrocarbon and nonhydrocarbon fuels can include
for example gasoline and methanol and/or ethanol, diesel fuel and ethanol, and
diesel fuel and a transesterified plant oil such as rapeseed methyl ester. In an
embodiment of the invention the liquid 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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conposition, often referred to as an oxygenate, to
i ncl ude an al cohol, an ether, a ketone, an ester of a

woanlsasydsi c aci d, a nitroal kane, or a m xture POemsefos/022925

The nonhydrocarbon fuel can include for exanple

met hanol, ethanol, nmethyl t-butyl ether, nethyl ethyl

ketone, transesterified oils and/or fats fromplants

and ani mal s such as rapeseed nethyl ester and soybean

dnit tfure

ABOPL A Bt hE Ry B R BTt i SHRame it trusbqu 25 pom

laiiPh 8o 4ot noq)p@ndommdaar@o&o Ky hpbf @Ild?uﬂrh@.btalst£1$¢ﬁi1le earth

fuel and ethanol, and diesel fuel and

(Reipls e SeBYITiPN sBCtBlsaen mavinres fhereal rllaaegt%@a chadyment the fuel
Lkn,an e e 1L QU

?ahﬁﬁns 1 t@elrru :‘@ﬁg - ngirt to[P alel\f gfrag%aélgglﬁh% Séej#ﬁil énetals,

mankyidhonataboor inikture® theaedt XtIU He V\Ieﬂlleklﬁ'ﬁ)f’n ih nhs avtethat a fuel

embodi.nents of thjs invention the fuel c¢an have, a

SOnisHUPS caéh%lé rretals, alkakingrarhagietals nigpnsidon G’@@a]ﬁp?ﬁ gyixtures

ltﬁéréof %89 93& tleﬁéeﬁlc %Ofoqm%os}rtgsa?nd %Qeﬂ%?énfgﬁl or plug
I'ess, less, of 10 ppmor less. In anot
enbmmbmmaﬂ m’qectbmel &“an fval eofa tlsa | iphentiaons eprtescm al a fuel

ht. basis of 1 to 1 In o enb d|
BB OLi a2 THEE o0 P Fo 5 BT AT G i begeent by
k21 ARO W d R0 o BRI éﬂﬁ’éﬂun@nisolsa?féldéntlﬁ)to gRiamer ﬁﬁﬁUQO Qetd@nt by
about 50 ppm about 0 to about 25 ppm about 0 to
a‘tﬁ@ght goeapgrthain 95 gisoeant OytveeiBhip greadér ik Q015 pencanishy weight,
ne,ear transition nmetals or mxtures

OhéF%%‘ff thﬁlﬁggﬁo?ﬂg?nt%#b%%g nt the fuel contains 1 to

ThapaanbyAneh@hitmogalal kal i netal s, al kaline earth
netals, transition netals or mxtures thereof. It is
vveI | dAewiPmpesitien af the ReRsent MyERtien APEPHPFY 2R qualernary am-

' a r | {

TRURP.o®| KDL, B luoh BBk O, 09 Blabion of

di@ﬂnmaﬂg«laluﬁsﬂlﬂuefdeﬁ@ﬂaufg)algemrannl algomp o haallnlg an oxygen or
ectors. The fuel he. i nventia |31&resent

of
PHEPEGR0 A58 (G9PBRICI A ZORRSTSInEa it 62 gy FUng GRER ], further
%ﬁgﬁgeé térh@ﬂ’ é&nﬂ?gﬁﬁ@t 2Ry W' Qlaﬁlate?rﬁgl gnag%h'ﬂ%ﬁltable for con-

iments ‘i s preSent at greater than 90 percent by
weitite thegpemrrye rmtihagrap qoer @mmrnbw wittioght whereiatthe quaterniz-

t&gga 2’11&%{191: pe quig frkc))}/n V\Ee roup Yon rst?r?é of alaﬁ(yl sul?ates 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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Quat ernary Ammoni um Salt The conposition of the
present invention conprises an quaternary anmoni um

weabde/18ki8th conpri ses the reaction product of earT)ustdee/022925

reacti on of a hydrocarbyl -substituted acyl ati ng agent
and a conpound havi ng an oxygen or nitrogen atom
capabl e of condensing with said acyl ating agent and
further having a tertiary am no group; and (b) a

bl e f h . .
U b el gro s R mimaBisbRayie Rt sBfure Gprabieogid and
heehag tcearcﬁi Zdrggv %?i%tl\}e% ot ¢lig Ghes ad C?'T@ %}jc%h@li&brived esters

consi st ng of sul fates, benzyl
by drip vathbany csxmhmuntl lsvt)rﬂdllmm bonlefisis bmd:lrapmmniyd by the general
f 0X des in conbina tion with an acid or m xtures
Exanpl es of quaternary anmmonium salt and
nethods for preparing the sane are described in the
fol |l ow ng pat éys %glch are hereby incorporated by
ref erence, ( )G5G( 8§EH8-0§)778 371D uUs 4, 171, 959,
US 4, 326, 973, US 4, 338,206, and US 5, 254, 138. The
Hvdr ocar byl Substituted Acyl ati ng Agent The

heetrc andty bf Rihsidi RUtgdnégpehddntlyp hagegtn of 4 hgdrpbzﬁfbemtbased
i nvention is reagtiaon product of a |ong '

th
Eppodech o Rﬁg&iéﬂ%l& ys: an%?ﬂe%qnélm Rydshat Y a s aroRpbAn gesed
ERUPL AL 20R0 L 5o BEbpt SRk ol et 20

eabbmuaternisc acid, itaconic acid, maleic acid.; (ii)
deriv

dorl VayLhves, o (L) such, a5, aphydel dos e C%Fb;%xﬁS T acids can
hcRIdEORAUASA é&l@ﬁr%ﬁlgcég h8oCaIONRER XYL ke @G dgstgho Cs

as acryllc aci d "and netllacryllc acid.; or (iv)
denpelafiny e Suol «(lsﬁms) isalede athy@inet @ragylenes dnsyleder 1sob@tylene
esters o

BRGSO 8 s

Bﬁ%)&l%s@‘w@( RO drfoiithéy ORBY 9 of oravae Elﬁihrble&ﬁ‘dﬁs@,h aRl:opd&‘lgimers
| ndm{Jendent ly, ae{/?dr ogen or a hydrocarbon based

gf (ﬁﬁ]@d@l@a@ propRisne;Ryutylsae Rad ilgobufylers) erersfiensyand isobutylene.
6¥}ge'i' %%S&yﬂ{ersamgwag st BR%1H85 & Yninor 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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group; preferably at |east one is a hydrocarbon based
group containing at |east 20 carbon atons. Qefin

weoabosnmesss1f or reacti on with the nobnounsat ur at e#CT/US2006/022925

car boxylic acids can include polynmers conprising a
maj or nol ar anount of C2 to C20, e.g. C2 to C5
nmonool efin. Such ol efins include ethyl ene, propylene,
but yl ene, isobutyl ene, pentene, octene-1, or styrene.
The pol yners can be honopol ynmers such as
pol yi sobutyl ene, as well|l as copolynmers of two or nore
of such oleflns sﬁpR as copol yners of; ethylene and
propyl ene; bt g#@he and i sobutyl ene; propylene and
isobutylenvf_I <Ot hers gopol yners incl ude thzﬁf in which a
ninor nmol ar* anount of t he copol yner nono s eg, 1
F{ﬂ‘?éghﬂﬂoéar@% C8 diolefin, e.g., a
copo ynmer o |sobﬁ I ene and butadlene or a copol ymer
of ethyl ene, propylene and 1, 4- hexadi ene. In one
enbodi nent, atrleast one R of formila (1) is derived
fron1po|ybutene; tthCH§ pol ymers of C4 ol efins,
including 1 Z%-pbut ene and i sobutyl ene. C4
pol ymers can |nclupe pol yi sobutyl ene. 1 n anot her
enbodi ment, at |eagi, one R of fornula (')(II![ deri ved
fron1ethy|ene al pha ‘ol efin pol yners, including
e&@yﬂﬁRﬁpahp&bemeylgbeme pol yners. Ethylene alpha

olefin copolyners a | ene- | ower

t er poly ﬁﬁg 3 émgf‘é’éacglﬁ jdqn, Gﬂg?%tu%fo%’ 1 3 comprise at

ge%tugm& $0 hﬁﬁé by?i v[ﬂg,héeﬁ@ RRADs,PAL RAL: Mkt IsoafhbRNYFERilidene
63 and t 0

ow ng-United States patents:
SroB98, oF 3B leadt ARG F0Iold Y0 3yHOSIe grous7, 98B matedigmngdanethods

Briaraos GabAR A SRS Phcbepor Bl ey T Iy 51279801

5&k61eDCE 4001018.668¥2013,06,684, pwrmmw heBE. ethafdmaeon Nos.
based polymers. hi anot’her enbodi nent, the ol efinic

BOGrHY 7655%1r AP0E01A7B 6% end 69@@}9&%5%1 yWiehhg1e; er@prssly incorpo-
?2? %J H%ﬁlélrb {e?sgﬁgee&cﬁgpaé%ﬁggsragé F&%@&l&(l%&é&gﬁe Eyi%sjtsal:’ under
mectiieashy IGIgEROOPAL® and by Texas PetroChemlcal LP, under the tradename
TPC 1105™ and TPC 595™,

Methods of making hydrocarbyl substituted acylating agents from the reac-
tion of the monounsaturated carboxylic acid reactant and the compound of formula
(I) are well know in the art and disclosed in the following patents: U.S. Pat. Nos.
3,361,673 and 3,401,118 to cause a thermal “ene” reaction to take place; U.S. Pat.
Nos. 3,087,436; 3,172,892; 3,272,746, 3,215,707, 3,231,587; 3,912,764; 4,110,349,
4.234.435; 6,077,909; 6,165,235 and are hereby incorporated by reference.

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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In one enbodi nent, the vinylidene content of fornula
(I') can conprise at |east about 30 nole % vinylidene

wanrospssssat | east about 50 nol e % vinyl i dene gPOTS2006/022925

at | east about 70 nole % vinylidene groups. Such

mat eri al and nethods for preparing them are descri bed
in US. Pat. Nos. 5,071,919; 5,137,978; 5, 137, 980;

5, 286, 823, 5, 408,018, 6,562,913, 6,683,138, 7,037,999
and U.S. Pybjication Nos. 20040176552A1, 20050137363
and 200606%5652A& whi ch are expressly incorpo rated
her ei n,sby efe nchO products are commercially
avai |l abl e J er the tradenane GLI SSOPAL(r)
and by Te Petrochenlcal LP, under the tradenane TPC
1105(tm and TPC 595(tn). Methods of meking

IRFSE 85dYbr RULS ddduR B ﬁegieaaélﬁgj Bas Bydrs@abilngoigat is a

tion of the nonounsaturated car boxyl ic acid reactant
dhalanh dydoapbylede grouporndihds Ol 9r larV@ﬂl/\@IIl}{ qulnpwndncqn’ﬁ@nlng an

R0 RO, A5l BB BB e R matn

HeRE tb@Botst 2K displosé®in U.S.Pabatos. Ng739,33698/7,743@2; 5 786 ,490;
3172 892: 3,272, 746, 3,215, 707: 3,231 587: 3,912, 764

5,50652446.02050%840d 861464377 909: 6. 165, 235 and are

her ebXn Qfﬁ{oﬂﬁeﬁ* aehleogdﬁ?feﬁt tfh]@ rhgﬁ%)%?rb? acylatmg agent can

enbodi rocarb at i ng
b enide TR e rﬂﬁrﬁh@nfdf any bblﬁpmﬁﬁbﬁepmﬂeméd hy fdrﬁméet (Ib)weth (IV) or

carboxylic reactant represented by the foll
(Bl Ao PRIEIOP (98l RGP RSDER 0} sh i G b, op eetore.

Riitatte a‘f’cﬂaﬂ?/&g iing uH@ Q&%ﬁi‘ﬁﬁgﬁé yac'é'taﬁfeh?dé‘%{) 68418 yde, butyral-

group, va ent rocar byl ene group and n is
@eh))rdel 1smbt1ﬂyradqhyd@mmmmdl dmmraail rhapqtl@hyw echtanabdmlzaéehyde

570 b SR e ehytsr iy bt SRE B HALTAPEE P pigliy dbyopal e

Hse‘ful Pathoudlo Snorii)a?&ﬁy@e@6are5 ggn%ﬁl%/l %refé’reﬁs6 ,#968he embodiment,
5, 856, 524; 6, 020, 500; and 6, 114 I'n yet anot her

@m@bﬂdmfomw@h}f@e@ rielr lsgn bgumph@dnaédh@@guw riglution often
r‘reg[e IF%% tgrrgaﬁa d% lrﬁ&%&%e\[&ﬁ%ﬁ& @f%&})@% AR %Qrafonnal-
dehyde, Wthh is a reactlve equivalent of, or a source of, formaldehyde. Other
reactive equivalents include hydrates or cyclic trimers. Suitable ketones include
acetone, butanone, methyl ethyl ketone, and other ketones. Preferably, one of the
two hydrocarbyl groups is methyl. Mixtures of two or more aldehydes and/or
ketones are also useful.

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:

Ru-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
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(V), and can be carried out in the presence of at
| east one al dehyde or ketone. Suitable al dehydes

wonadeudsssi or nal dehyde, acet al dehyde, propi onal geing8en06/022925

but yr al dehyde, i sobutyral dehyde, pentanal, hexanal .

hept al dehyde, octanal, benzal dehyde, and hi gher

al dehydes. O her al dehydes, such as di al dehydes,

especially egoxaI are useful, although nonoal dehydes
ner e eﬁx%

gg Fvlygsng} Y azﬁ'& %&ﬁ&gaﬁ Q‘u s|t1 e‘ﬁ& ﬁ@l?&gggcgrqdﬁgblg oy £ alkoxy,

@R%d@l{f ! Qfﬂ('@nwhcﬁ'émrefaeld Rf 0015 amdebaﬁdmtly a,divelént Ih&dl‘mm@yl group,
1ten used in the polymeric form as_ parafo ehg/
R i pehyirpessbyliapd belg ginyabentang s typm 4 o @E?@é%ﬁ 18 2 nimber

y r Clsigv
T
aotionthat butlassons, exveddie mirhlydr detaderees aﬁ dhocbeesponding Ar

RS AP e e AR DA AL P RS,
F@Ltnﬁﬂe(?f BiRud! (PP) MRV desERBROMAS. BNEhd &ﬁb&hﬁﬁﬁﬁ %@&:ast one

or maki ng these conpounds are disclosed in U'S

hpdroc&bgl BroRpMn B1elAPNRES meiny B, ct@me@ﬁmmlmlﬂnxtmeer In one

SEOREER PR Ore! RUCyYedclanes pHe RS eCeRiisREpgapyene

eBfARRM ol%%%@ﬂ%ﬁ%ﬂu&ﬁiﬂéﬁﬁdﬁ@ tordabndel Of ALGWR ddid catalyst
conpound of "the formul a: (M) wherein Ris

&M&Gﬁ@hﬂéﬁmnyﬂﬁhhydﬁ@bb@@?ﬁﬂ@W@wb Ar is an aromatic
group t

SRR LE SRR R ind R LB ATRe Aloscd in
thSir @ay.- Nus. 66 ,854,808)06 808 2AR KVA,4 580193t 05,620049alK8§A7,805; and
carboxX or conbi nationsof two or nore of said optiona
894 t/Bluents, Zis i ndependently OH, |ower al koxy, (OR
10)b -
ooy Tyl oo, MERSATK [ o ASRIRLY 8 e
anck bf iag acidio nctwlystasmhmg; Mgamclswbnwbauﬂs Sh)etempob’aads and
nunber r. from1 bout 3 a a
HREg L0 G Be CRoie oab RS BrosrRar i Lors el opketone
qg@%ld’éﬁﬂ/dce&q@&&let ﬁﬁct@ﬁ’t@ﬁﬁlo d MahRNRsoddherdtli€ the same as those
correspondi ng Ar available Tor substitution and (ii)
describedt abavec alhoxydtioc afedle ahydrexysiomstiq heorapyrd:  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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pounds of formula (1V) and (V) descri bed above hi one
enbodi nent, at |east one hydrocarbyl group on the

wanosatsss1inoi ety is derived from pol ybut ene. hPCODMS2006/022925

enbodi nment, the source of hydrocarbyl groups are above
descri bed pol ybut enes obtai ned by pol yneri zati on of

i sobutylene in the presence of a Lewis acid catal yst
such as alum numtrichloride or boron trifluoride.

Conpoup a h OF. - |0 L ound
o) o 580 T PASS IR G XartF UMk I 58 SRR S be
Souhd8iY ABe 116w thgd 4&erénc&?2 .80 Pat. aNds.6 5(012,2181.5,861,966; and

anot her enbodi nent, the reaction of (i) with (ii),
8P A Mhycly afe hereby incorpaipted By refareBes-di ¢ catal yst such

ARGyl OGRS U3yedehBhpPol vaci ds, and
; in the presence of
at | ed4t cngoaltibehyfltheooprdsentoneentlére cahedryeleoopound having
ket one reactant enployed .in thig enbodi t is the
a8y %6@@%&%@% E@Bg%lﬁ & é’P“—é‘ﬂ@”ﬁ’aWi“g‘etgwe "‘P}ﬁlé%mg agent and

' ‘ rboxylic reactant: al dehyde
y%@ﬁ@ﬁ%@%@%%@%ﬂﬁ(L9w05yhime
embodimene enttivaiment, ¢hé¢ soRxpEOn@ hawing, an oxygeror aitgegn, atom
The ,amount s .of .t he . erials.fed to th ction .
AP & iRt a3 dRliG e hend Pfifob8ng a tertiary
ahli e B pCRANnRGEp RSN BB b ytBE ol ®wing foRERIaE0 Cconpensat e
for greater or |esser reactivity of one conponent or
antoher, in order to arrive at a reaction product wth
the desired ratio of nononers. Such corrections wll
be appatent to theé¥person skilled in the art. Wile
the threg,reactgnts can be condensed sinultaneously to
form the produc it is also possible to conduct the
reacti sequenti agb4y, whereby the hydroxyaromatic is
reacted first with either the carboXylDc reactant and
thereafter with the al dehyde or ketone, or vice versa.
Compounds and the processes for nmaki ng these conpounds
amRréh SC s alkyldhelgrSup RahtailNag abobR0 184806k hesrboatdads; R2,
of maki ng the hydrocarbyl substituted acyl ati ng agent
B3R 4 gy dracariel $19MPdwi ng ref erence, U.S. Pat.
Nos. 5,912,213; 5,851,966; and 5, 885,944 which are
hereby incorporated by reference.

/R3
HO—X—N

\R4

(VIII)

wherein X is a alkylene group containing about 1 to about 4 carbon atoms; R3
and R4 are hydrocarbyl groups.

Examples of the nitrogen or oxygen contain compounds capable of
condensing with the acylating agent and further having a tertiary amino group
can include but are not limited to: dimethylaminopropylamine, N,N-dimethyl-
aminopropylamine, N,N-diethyl-aminopropylamine, N,N-dimethyl-
aminoethylamine ethylenediamine, 1,2-propylenediamine, 1,3-propylene
diamine, the isomeric butylenediamines, pentanediamines, hexanediamines,

heptanediamines, diethylenetriamine, dipropylenetriamine, dibutylenetriamine,

10
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Conmpound having a nitrogen or oxygen atom The
conposition of the present invention contains a

woanaassdl havi ng an oxygen or nitrogen at om capablus2mb/022925

condensing with the acyl ating agent and further having
a tertiary amno group. In one enbodi nent, the
conpound havi ng an oxygen or nitrogen atom capabl e of
condensing with the acyl ati ng agent and further having

Pt PRSP oS AR Al RIS C] e R Bcheraamine,
Rbkath @Rglegsietiimemy)t ai nndg aldis(hedantaihplone) 4 ttantine the

atons; R2, R3 and R4 are hydrocarbyl groups. X-N
SR ee i oot BB, 15 iflsen o

' th &£ i
Bo0H. S oS o 0, g s
sadtfaither dapmigndstecidngbhminf gcondensi figther tinclude aminoalkyl
acyl_ati‘g%1 agent _and further havi a tertiar

GBI ed RelahRaMeHE BMPOLRES P 35 T Fifeprofyinidhiile and 4
ﬂ%—%ﬁg%?ﬁ%l?ﬁg@f&ﬁﬁh@,m N§.(2-aminoethyl)piperidine,  3,3-diamino-N-

m nopr opyl am ne,
NMethydidiproylammen Sp3-epyhelis M N-dimethylpropylamine). Another type
N.N: di net hyl am noet hyl am ne_ et hyl] enedi am : :

BF B, PLRCR Ao, S SR G Rap b f Eondapging with the
hSAABAE CadeHt Yn@NBENiAE DegrtipenimiiRdigadipdsclude alkanolamines
hexanedi am nes, heptanedi ani nes, diethyl enetriam ne,

tighedipg| émet mphndipdted to triethanolamine, ~trimethanolamine, WN,N-

R Rt e SRR REo, e NN
brx@yTemydteRaiott r am WA, Natith(lbyds o hpothyidahingl ene) N,N,N-

tri am ne, the_di am nobenzenes, the di am nopyridi nes or
Histhydeg yRgEEBMINghe nitrogen or

Quaternizing agent

The composition of the present invention contains a quaternizing agent
suitable for converting the tertiary amino group to a quaternary nitrogen
wherein the quaternizing agent is selected from the group consisting of dialkyl
sulfates, benyl halides, hydrocarbyl substituted carbonates; hydrocarbyl epox-
ides in combination with an acid or mixtures thereof.

In one embodiment the quaternizing agent can include halides, such as
chloride, iodide or bromide; hydroxides; sulphonates; alkyl sulphates, such as
dimethyl sulphate; sultones; phosphates; C1-12 alkylphosphates; di C1-12
alkylphosphates; borates; C1-12 alkylborates; nitrites; nitrates; carbonates;
bicarbonates; alkanoates; O,0-di C1-12 alkyldithiophosphates; or mixtures
thereof.

In one embodiment the quaternizing agent may be derived from dialkyl
sulphates such as dimethyl sulphate, N-oxides, sultones such as propane and
butane sultone; alkyl, acyl or araalkyl halides such as methyl and ethyl
chloride, bromide or iodide or benzyl chloride, and a hydrocarbyl (or alkyl)
substituted carbonates. If the acyl halide is benzyl chloride, the aromatic ring is

optionally further substituted with alkyl or alkenyl groups.

11
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oxygen contai ni ng conpounds capabl e of condensing wth
the acyl ating agent and further having a tertiary

warmeassgsoup can further include am noal kyl substiusaoem22925

het er ocycl i ¢ conmpounds such as

| - (3-am nopropyl )i m dazol e and 4-

(3-am nopropyl ) mor phol i ne, |- (2-am noethyl)piperidine,
3 3 dlanino-NnethyIdipropylanine,

nbls(N di et hyl pr l.an
n| t r ?n n (@5 ﬁ’{h\éﬂﬁ : %Pdlgg%gﬁhgsﬁggfogg{bgi y:flﬁ)sﬂ{uted
ARSI Ay Vc‘fohthlﬁ hetasy) attonm, agent 0anrdl hensi egban atoms per
tertiary am no group i ncl ude al kanol ani nes i ncl udin
gootp.ndn olms rettediment thiedtistersrbyl %@Stlf{llrt?%%ﬂl?aﬂ%i?%ﬁ?’#gln two

N Ndi I

SR T TRRLAR e h b E e " aBespaohs sihai

1Ndmlsylss(ubbtmﬂtwwm¢nww avinie. difedtyd onididthyl ageontatdhe
conposition of the present invention contain

quat eInnalzcrthgr sgdedinent; His aualgrizing\RF0E g ﬁ% a hydrocarbyl

e{pﬁré}d J%%nt%rd é/pthte%ﬁoxg ﬁ?lﬂgfay iRt aRRoWRALAN acid:
qua |Z|ng a I's selected fromthe group

conS|st|ng of dial kyl sul fates, benyl hali des,

hydrocar byl substitute carbonates; hydrocarbyl

epoxi des i n conbi [ W tfRan acid or mxtures

thereof. In one e [

i ncl ude hali des, oride, iodide or brom de;

hydr oxi des; sulp at es; aIH@h sul phates, such as

di met hyl sul phate; sultones; phosphates; (I&3)-12

al kyl phosphates; di C-12 al kyl phosphat es; bor at es;

A -12 alkyl borates; nitrites; nitrates; carbonates;

QP%%PP %qat@s R 3 Eﬁrl@@tc%ﬁ bGQn@eﬂén@ntlg;zH or a C1-50 hydrocarbyl

a di t hi ophosphat es; m xtures thereof. In one

@rashpdl ment the quaternizing agent rray be derived from

S %%mg}&g Jg’%ﬁg%ggﬂasmg%ﬁ 180 uc %t 5 e?llegl?)géie,fj&ﬁylene
&auL, fopareagllide, batylsiesoaae stiaseneriiyd arhd2eithydoxide.

Qil of Lubricating Viscosity

S

The composition of the present invention can contain an oil of
lubricating viscosity. The oil of lubricating viscosity includes natural or
synthetic oils of lubricating viscosity, oil derived from hydrocracking,
hydrogenation, hydrofinishing, unrefined, refined and re-refined oils, or
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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chl oride, brom de or iodide or benzyl chloride, and a
hydr ocar byl (or al kyl) substituted carbonates. If the

waaeyle/dsisi de i s benzyl chloride, the aromati c PCIS2®6/022925

optionally further substituted wth al kyl or al kenyl
groups. The hydrocarbyl (or alkyl) groups of the

hydr ocar byl substituted carbonates may contain 1 to
50, 1 to 20, 1 to 10 or 1 to 5 carbon atons per group.

ne, embadj nent. t he. hydr ocar.hyl i tut
b A AT O A T S R
drhBixs e t1red f f erent. Exanpl es of suitable
hydrocar byl substituted carbonates include dinmethyl or
M@tﬁgﬂgg@ar bonate. |n another enbodi nent the
quat eg,ni zi.n nt ¢ b epoXi , fhs
epr clihy siBGERL FERPRLN, SYARASR Mbhe “BETGE,  Aitional
p/Mrfjoﬁ*n@ﬁ(cj@CitullHitil*{'éb?r e i”[llhébehdRZ pefBriamiceRAddiivdse include metal
i ndependent |y or a -50 hydrocarbyl,.group.. EX | es.
dspchyaiptse aiqggﬁ]gegﬁgo)gl%]@gsa@gsm ‘%ﬁ%qsﬂ}éfef‘%gffg‘?rég r18t>1(ci>rg ggofl%ers,
. e ' en .de I Xi
GHYEIC D HAEREETREEhECpretthY BRENE) s eents
Mt Odunty, ddreostaniokibitorn fohnt lighipitesse ndenyidiers, opowapoint

contain an oil of lubricating viscosity. Th 1.
Gepessrenie; Al SPein B9 OY BOLSN L BTt Syl i flors. e
lﬁ}(%étquhilb' BEd At mdguMdssa@ebEy. oil derived from

ydr ocr acki ng, hydrogenation, hydrofinishing,

unr ef Thedptal efdmeigednameentr of i thedadlitignalo porppacEs additive

t hereof.. 1 n ope enbodiment .the ofl | ubsi cadd ng o
Qﬂ%%d??r??ngog 3Prq1gtre? pﬁ‘ﬁlfﬂ r?n(ﬁ%lstfﬁogﬁ 8 ‘ggélor g)a%gt an/&/" 5001
Wt kerioped v R RE ahadPhipodRion. NatitHaalghoohes or mabnedef the other
animal oils, vegetable oils, nmineral oils or g1 xtures
peivérrewnce Sgditives iayobs Braseet s IHPER deaSodfhes perigrmance
sjl.i.con- hased 0.l L UL

FBUFR I Pl ek o &, Hlaye o eqcl other

pr odugedndyentt Riiient Teopswmhosidantdannbe and: typéandiaty forming

may be hydr oi i sed Fischer-. T h d )
@pomx egt_yth@pglrgg eglf .rqllysﬂ%!tlioglal%g)h revlpstilg gf?)fli[} (ﬂfé@ %gﬁg%gx?r%ges (which
ﬁg§'%egorﬂ§in%9e\9fﬂfx'a%%tio‘i‘laf BA 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.
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American PetroleumlInstitute (APlI) Base GO
I nt erchangeability Guidelines. In one enbodi nent the

woi2boeaBBsdsubri cati ng vi scosity conprises an APl PGraspob/22925

1,111, 1V, Vor mxtures thereof, and in another
enbodi mrent APl Goup I, II, Ill or mxtures thereof.

M scel | aneous The conposition optionally conprises one
or nore additional perfor rrance addi tives. The ot her

perfo nce addi t|ve eact

det erg nﬁ?’gar cﬁggﬁtér él%\ g)g)gglg { aQHCHd%? 113?@'{ Ot?l%OphOSpohates
&bkl Anc Gia&]@ﬁﬂﬁﬁfb&)hm;ﬁﬁ%t Ipﬁosrmﬁblrlfcl i é eskexd oesdt thereof;
pressure agents, antiwear, agents, antioxidants,

RlorspbE e randn phesphorus; camNENFATBPY WIS esigismAthers; apd amides.

ggﬁﬁ,ugﬁhggar%d;ﬁgsr ?Tc‘cﬁlg@gge 1‘%9@1 Mﬁf}ldbggiggﬁéglﬁulgﬂmés such as

lbéifziyhi'ihﬂ?ﬁld@nCblBﬂ-QQhIUreBeﬂZIyBr elidulphitie, tcbbuﬂyl Cmmtaslmlphlde di-
ampunt of the additional perfo nq e addit]j
(SRS proLePife.a TP b S Baes PUpGUEsed, fjcls-Alder

WMauld 8{ 29 r?yf't %Q{%Iﬁé'ng@ PN Walhit @ltl?igcé(%ar@a%fs th@%reme Pressure

conposi one or’ nore of
(B agoms tecladidist ahlelsnata& v, pcrrgamntsulphldﬁ‘s aod rpadysulphides,

Eg?c&lf %f gg{{zygﬁ%ﬁ{lgn g} ?cﬁ@ \ér?%lé)t: ﬁlsgﬁwg{i es(f ﬁuté/lrl] éetrasulphlde
gﬂ’pf?ﬂ@%ﬂfne&m &aaPes iiéi0NaG@NsiBhirised SRGGHEORt Qilphurised

mng amount. |If the present invention nmay be in the
dipenicot, asulphunmdr at@pévhi cﬂmdrragulbl@lrwdrbu Risds-ileler adducts

fa’h‘?ﬁpil glﬂa*lll%‘}qd Wc{rgﬁ%)ag?s )| Iragtlag ﬁ{lo %}bglﬁh{es? a§u o?s zinc

bR adhibeX®asfatd Hel bmflﬁﬂmbpmmbpmaeimer addi ti onal
perfoormance additives in an oil | ubric

vi scobtigiommaydifiersi igglugerfaly amlaeﬁuqstf‘éhtsu%% :'“‘Q %Qra}tﬁd ghygerol

f
[ %3’1%6 g’ma?%s%?enu%ﬂ;% ?qﬁ ISg%lré\@(E f?i%eé%l%(jh %l'ﬁ%?r‘ga;tg/ phosphites,

Qitt?f a6, aﬂllldkdserfedy phpnides, bd)lrzﬁhénfyttanﬂ:p’(le(sdesdeﬂ]ecp)géatﬂeé fatty
i ncl ude neutral or. overbased,.

ﬁ@m%ﬁo@ﬁpgnalkg&lpgds Fathyg aa*mgﬁ, kIgF all sglltﬁ an rf%tt% aa],ctnil]s fatty
ﬁl %51?1513%' tdd ﬂﬁeﬁ@tﬁ%hspf’éﬂdﬁ@tsoeﬁ éﬁfbdﬁ‘%f‘h% afidphattesyalkylene-

polyamljrielass é‘amurle salts of alkylphosphorlc 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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sul phonat es, carboxylic acids, phosphorus acids, nono-
and/ or dithi ophosphoric acids, saligenins, an

wabbosl1ssisi cyl at es, sal i xarates. Di spersants i neCuoas2006/022925

N-substituted | ong chain al kenyl succininde as well
as posted treated version thereof, post-treated
di spersants include those by reaction with urea,
t hi ourea, di nmercaptothi adi azol es, carbon di sul phi de,

Ideh de car,box)
o R R A S ioberpideggles o
%‘I’R()Hgﬁﬁhobéﬁi&ﬂmﬁ@l@@ ourFdam anidbibes ﬁmﬂudts copolymers of ethyl
ng‘ounds Anti wear agents include conp l.indS such
y

te talﬁdo%)-letlbs},lpﬁxa‘(lz@gyla& p@d;,og[upg;aliy ,:{én acetate. Demulsifiers

EK?‘{&(BV b’gg}yﬁ) %gﬁﬁltse blﬁﬁﬁgahﬁ Bgly?% ét?hnelogéides and

G@hﬂt@ﬁy |dx¢clidigio@lyﬁene esHige)s polliyﬁféranpoiﬁfspomh tdiepsédritngnecluding

agents incl udi ng organic su I I hi d

sxlem o Rty dg@wﬂ%ﬁw@r%@g HOS T?]GB‘@&O %l ) pdlyactytates or
di

go%éﬁ}lﬂ%ﬂﬁige] Sgh'lt ¥ell g%ut y edEXXCQi N@Etbhaﬁ}TMWhSSO) and

I-tert u phi de, sul phuri sed
Bixebs Miheeil SeddQdt s or al kyl sul phenyl N N-di al kyl
Qithip%arb na1es Extrenme Pressure (EP) agents
bﬁELﬂéiﬁ%lgﬁﬁ- Enat ed wax, organic sul phides and

pol ys‘ﬁheﬂé gﬁfbodﬁﬂ&ﬁ tRS 1rﬁ)%ﬂﬁbﬂ1 ¢ s3dfhAsdeliquid fuel for an internal
bi s- (chl orobenzyl ) disul phide, dibutyl tetrasul phide,

sainphstidrs edgimet h¥he dsteeral ocfondmn@n agigine analpdasr ﬁ@élﬂ lgmtlon

BB hi SURBINT FRBHeE) RBLRIGy: SLURIY Lot viquid fu
G@ﬂﬁlﬁaowl @iRedti isRALibY, dfrﬂ@r@bb&ljéctldmtpﬁulrt ﬂ;emm badretesiretor;
such as zinc dioctyldithiocarbamate and bari u

hemmyampehend did iiecter isyitPes; Heat (¢-8r PATSSRECHI ST Ady heavy
ggb{]ﬁ%ﬁ c%ﬁ{rﬁér%m??&la @éne%iﬁ%sataﬁg ed Nl%? Fy lle%ls&fﬁﬁ $vydrocarbon and

ers o such cer ol
NOAARdesdagborf dutly :nhbsmlxtures théxabf yThel chgmésdesay bat pyrt of

epoxi des borated fatty epoxide k ed
S atod BBRSHOH SISkORy AR RRNE ik Aee et POR systems:

g%teg?éa%ﬁeﬂcin@ﬁldlﬁékﬁﬂée '\A‘Eyd@azcé’lly‘sﬂ“%%id&%d@ﬁﬁ%ﬂ QQOx absorbers
ucts of carboxylic acids and

|anﬂ y abtayysts) e pataygaridn @?1,(1 awinrentalyzed partighleys pireepheptienally
ac [ [ d h

E?X}H% lféelgl?org.% e t ,IO E{,rz%})lg %8 :ttllﬁyl}d% nagﬁgir Le%gllon timing and
f?&’cle)éﬁ%ﬁg.

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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pol yi sobut enes, hydrogenated styrene-isoprene
pol yners, hydrogenated isoprene pol yners,

weoabosnmesdsacryl ate acid esters, polyacryl ate acPdT/US2006/022925

esters, polyal kyl styrenes, alkenyl aryl conjugated
di ene copol yners, polyol efins, polyal kyl met hacryl ates
and esters of naleic anhydride- styrene copol yners.

Di sper sant viscosity nodi fiers (often referred to as

@D?é%llnél}?émé/r E‘Eﬁéﬂ O& oglglg%tf-lis rergrf gt?l {b@ﬁ{d’éﬁt éE gf RXRPLspecially

JIHBFJ hRMFHUASH Wydrbxd, Mk@;eﬁomemapm atludieedapi®| ito, nitroso,
anhydri de and an ani ne, pol ynet hacr

I
Fnéheuliforiat ﬂ@@qjovﬁuﬂoﬁtlfgﬁntgmﬂﬁé 1s,o§ubbsp§,l+e§é|t§t\nﬁ)éqzlbl while having a
}?Iﬁﬁ%(]%]{l){l dlr%l Cl%ﬁcﬁp %Fg ;1911%9{6?d111v‘flltetbo%%>@"8fr{ﬁ1s i Eﬁt‘?&i Xdntain

amne octanoate, condensation
ohef usis c@fbdﬁOHﬁ@efiyg ﬁuﬂimmlo(thawmb oomanésdd oif certzord atoms.

fatty acid such as_oleic acid with a pol i ne. t al
Helseoatome o ndR e ame@aﬂ%l@%%enofaﬁép?’&%%g&gg|S%@/S?m?ems as

é’l%il)é Flg&?hl o 1a153d3 1d'§&<ﬂglz Off§eneral, no more than two, preferably

n2|n1 azol s or
o aulukml tthiah hineb epn dtyldr azobas sulFstizwanit rwillbbe @rrsselnh ému geery ten

GRBoB PP i1 Wy oSAeb et TG ) FE il g5 "4 non-
Hﬁr¥@£ﬂ%¥h%ﬁ§stﬁh¥ﬂ@ b tha‘l?cﬁf@&fﬂd lesigupxi des,

pol ypr opyl ene oxi des and (et hyl ene oxi de- propylene
oxi dejt xpdtrynm that soune qfoﬁhntm@repalésckeaﬁlﬂhed ARPYFgmgy interact in

5 G PravBuRey sSomchieyaiofei o B8 AT PRELABL Sy be

Hﬁ?éré'ﬂefr&%ﬁﬁﬁsd\ﬂl@f ore-idit{alj)addedN F3BQ)staaned, mxesadons (of, e.g., a
M neral Seal O Industrial Application I.n _one
defisrHNNEeAn BheralnipeptiPbAciflls QIsETeiic site of ofhRrdnelseples. The

fgroo:grl,gc% forl]‘&eerdnt%ere ?/;T?ﬁ{ﬁﬁ%lgg ng Eguct;r h§rh&d %Eeﬂlemploymg the

st1on engline-fnc Ignition a
EONPOEiEsH @ th@prdsemnneagmm 1ts2m$etnd@& @sormdy sot bk susceptible

| | d fuel
p%:qtq,eyzgsc%lg Llllg]&t ,I\fg:?{ertgglp J-Sélg ina)q# ﬁﬁ%&o&g? Crtglgcgt?dn products
CTRL R lVltﬁ théoﬂe%@ﬁfe%re%dﬁhﬁ%ﬂdﬂ aht presedit invention

passenger car) and heavy duty (e.qg. conmer ci al truck)
engimessseatic amgpesésorf peiphad by admining shacoononeris 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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non- hydrocar bon fuels and m xtures thereof. The
engi nes may be part of integrated em ssions systens

wonoewripsssat i ng such el enents as; EGR systens; PCT/US2006/022925

aftertreatnent including three-way catal yst, oxidation
catal yst, NOx absorbers and catal ysts, catal yzed and
non-catal yzed particul ate traps optionally enploying
fuel -borne catal yst; variable valve timng; and
'n'ecaio glﬁln .and rate shaping. As used herein, the

* substituent™ or "hydrocarbyl group”
I S USPbplafhtbitySEnEHIB N js mepaed fium ahnlmunmiﬂ sukciownartiyydride

g&%z%dﬁéé,&hgo"@' Ve B isabRer @t 3 etk s S Gentdl - ilot
Wkﬁgf%aﬁé%mﬁclmk@%%h@%ﬂ r@ﬂilﬁg & €6970 nARAk Y nitrogen

ydroc harac ter arrp es of "hydrocarbyl groups
atﬁﬁispﬂere h]ydnethyrahnnolsupyltalmm@n@ﬁwmma,t 2344 gralmjatw cadded

SGuln e yraussPEAIE B deoRsi BEe bEITpdo s | The
plaﬁ &&M@éﬂa&réw@ 'réa‘éE&"Ejo QS@C@%&hﬁ,upﬁﬁ'é ﬂﬁﬂie§53 [@surs. The

as cyclic substituents wherein the ring is
umubhnﬁ&nmpdumdughIdeﬂhbsu%wmnn@m of the nol ecul e
éggg wo substituents together forma rlng)
ted hydrocarbon substituents, that is,

subst REHQNMSpoanE s P RPard N Bkaapde kAQ RtyFE0 Dﬁld‘ﬁml )5, grams),
in the context of this invention, do not alter

adrdisr i (6 A&rarpysh gt reahoh (#hf arams) apmbeaterhyith sfigring to
éﬁ%ymngﬁcapts%%%h?ihﬁd&hgq{l oQéHj E&Ué’ﬁ%}r? " gggl{é))fé/a tion is
puifiox by, dideitietion S80I Nbent ad gim&t ai wates ublsitd tlistiliage. The

whi ch, while having a predom nantl drocarb
rssultig empqundiine S?)Gﬁ?"ef&iﬂdéfquﬁ?ﬁr%ar%;ﬁ‘&‘éﬂww Stlbnt ai n

%Qﬁgle @an carbon in a ring or chain otherw se

of carbon atons. Heteroatons include sulfur,
OXygeﬁﬁaﬁHHrpgﬁhmt@ﬁd#ﬂmuaﬂmﬁékuguﬂstAlméﬁ$é groms) is heated

ﬁ%{hle'g rH’gﬁ tp \%LC ﬁg}rgelin]\égfs© ﬂege R%g g%gi]gsnclglﬁ%e@?onﬁféarleactlon pot

BN st l0cRE R0 (S}Ulﬁ%)ﬂﬂ URadr MhitdogBR LRAIRRE, eroﬁQﬁm%ﬁsfey batch
ten carbon atons in the hydrocar byl grou typi call

temepezatnicd Lo bEOWE. nEhhyadeberibowinipse ja &89%% Q13 lﬂﬁ‘éfs before
anglggc rckﬂy langrc?ecgntmg. 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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It is known that sone of the materials descri bed above
may interact in the final fornulation, so that the

woanpaassst s of the final fornulation may be di PEEUSEE06/022925

fromthose that are initially added. For instance,
netal ions (of, e.g., a detergent) can mgrate to
ot her acidic or anionic sites of other nol ecules. The
products formed thereby, including the products forned
Egon Eggloying t he conmposition of the present

on in its intended use, may not be susceptible
of eagle dareibhProdict oNPresdrivel eExamald ASU6R.6 grams), dimethyl
nodi fi cati ons and reactiohgg %c i ncl ude

roduct.s, %e [ H d 1
carbomate ( hieremepend mailnop (a8 gFaMp\e fhpigsd 1o RPTRTHER Hessel:
v ' S i L YoM ;
AN FEERRASHES 409, SRS MO R SENG Dby ice
TRY 988ded i Wiekdurbedftort1Besi dnld the batthetbabyd toh0Fovitbwigiigtion
exanpl es, which sets forth particul arly, advant ageous
@Tﬁdgg?rﬁ)gnffgg bagahy is held og)tgﬁ.g@réglrg:f%r %q%gqbrelaer}{noegbmng heated

| r L RVER ML urs h&n 8b6liMOback to ambient
%Jntlgmgh?g}e |%Htt€1?l?.elta%he det er gélrﬁts are e\l/a ug‘t3 ed in

temepeemyin eresidnal réssutd ng rebesed dsferesde¢ansingi pragmet.  The

F-23-01. The.result t he kn ozzle ' t est
ise60Rm g g P iRt 0FIE o SREF K reflls, e oy
g4 o8 dadd) mhdthsndlestrnk ek widiay eorefduiRr & al diavahylabd@onate
I OOOWh pol yi sobutyl ene succi ni m de of
duatetrayy amnropvopgltani ne (Conpar ative Exanple 1), a
comregcial | y. _avail abl lyi sqbyt yl.ene: Lo :
i de of %t rﬁgf h@?%ﬁ%ﬁglﬁ% amn lg%olrrﬁggatyi %/ﬂg aé\fréjpﬁgblg;m '
acsbnfh BXRELY Rat diludet 6il gentatiofoftded vprobserical itoviéhenooil of
%Exanples_1-4) as descri bed bel ow. Preparatory Exanpl e
S:1prtapwebry Exanple A is prepared froma mixture of
SUCCl iy ?e:arﬁMdEk%gﬁ%gD@ftﬁg b AORR aMis accompanied b%/ inert
polylsé%utylene grans) and diluent oil - pilo
800er(tBIBikgs sati) ofiMuitivie chemidedén diduenittoll et 34:50 hy wagH.
Q0C under a nitrogen atnosphere.
Di net hyl am nopr opyl am ne (DVAPA, 2314 grans) is added

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

Detergent Dose Rate Active (ppm) | Percent Rer;aining Flow

None* 0.0 1(102)
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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slowy over 45 m nutes naintaining batch tenperature
bel ow 115C. The reaction tenperature is increased to

wa30G/1assd1hel d for a further 3
conmpound is a DVAPA succi ni m de.

hours. The resuPCTMF2006/022925
Exanpl e 1 Reaction

product of Preparatory Exanple A, styrene oxide (12.5

grans) ,

acetic acid (6.25 grans) and net hanol

(43. 4

grans) are heated with stirring to reflux (~80C) for 5

puri 11 o0 By 1 St HROIR Cohced 6 LRfio

‘igébto'sﬂ ArelsS

gave a

Mefegenthi te distill
styreéne oxi de quate

Reacti on product of
LCU W

Dse RAe Arceﬁul(ppmg
rnary anmoni um salt

Preparatory Exanpl

CPeRentnHeinding Flow
anple 2
e((VS( 373. 4

aubfﬁﬂ‘? Kat e (2

th bUlllgw t0—900C
5.359) is charged t

79 .
O t he reac?lon

Q@Inp@fb@lv%tEi. I ng re
bl anket ., exothermr

sumed (~330rpm und

ai ses hatch tenpera

er a nitrégen
ure to =100C

Ehanpbalztl on is rral

el

nt ai ned aio 1000C fo

3 hours!®efore

ER8PRE Pyl sul phat e

baHlIHg. TheTesutt
guat er nary’ anmoni un

g Conpoggo S
salt. Exanple 3

Reaction product of
granms) i s heated wi

Preparatory Exanpl
th stirring to 900C

b A (1735. 2
under _a

@Dnmwwedixni’spher g.

Benzyl38cihﬁ oride (

115. 4 grafrs) is

S€ nm

68023 HE Feact i on

At-at-n

bI.IUII l.
is held o?

5 hours

Tt 600G the

CortPatdti@ Eempound
amoni um salt. Exa

is a berggyls chl oride
ple 4 The reaction pr

quat er nany

oduct _of

Bxepateal ory Exanpl €

A (152 68érarrs), d

met hyl 76

gﬁ%‘i‘lﬁggi to a pressy

anu HC?ggHUI \LO
re vesse The vess

—grans) i
el is then

BLESS £ tested for

['eaks apglspurged WMth nitrogen

tw ce. The vessel ils pressurized to ~19psi and the
Batmpldat ed to 90JC with ag8bation 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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(~210rpm). The batch is held on tenperature for one
hour before being heated to 1400C and hel d on

woenpassisur e for 24 hours. On cooling back to aabiusmi6/022925

tenperature residual pressure is rel eased before
decanting product. The reaction was purified by
distillation (1000C, -0.5bar) to renove free dinethyl
carbonat e and net hanol. The resulting conpound is a

A PSR TR o s

AGCOTRAMIGQH 1y éMend 1ﬁls{1b§el§1ﬁed0ﬂol thenstﬁbﬂﬂlatlonqielmdt iivder the
chemical to diluent oil of 85:

enaponssset -farthia Teble de %ﬁéﬁﬁf@a?rtabliwé%%ﬂﬁ&ﬁﬂéa CB?PP?“@ the
%P%?uendh 5 o?f%% %{8 (Q/ﬁ@&lél %L?fve _?Lgeﬁti’cﬁlscthﬁf& GR chRitions set

wel g e 1. Results in
fdreh QE@alElreR Thel pgveat @Itpﬂeob!sh'et enggst iNoteasured durlng the 9th

unadditi zed base fuel etergent, pre in
staes PIEIs BoWer CyREe dertn THocee 3 B 30y ﬁtﬁ%eeé%?g the final

W&S{;ﬁrvg—?ﬁb}aﬁrﬁﬁ gz?la blver Qﬁrv‘érl?erﬁt@&ﬁ) Bhewpdad to the power at

at1ons usi aternary ammoni'um sal't detergents
tife Stthe;tqgeeﬁ“eﬁhe flrst\/IBJWaerr‘(eE)tanploesanﬂ a finalgpovaerdlogy in percent
shoms e v t or superior f erf or manc
SS BPWEH 195 jpé%steai, 1, eg}gélag?% %o?@gfflecetwe the
H%fgéln@'ié Qﬁﬁed%iﬂggoxaﬁnﬂﬁﬁ@lﬂgtpow& bse! TaBdkelts of the test are
commercially avail abl e detergents (Conparative
Sxamptiesd in akle?). The detergents are further

eval H.gh S

Hi Sh u%bg gajce%g%é% Ittlgqt r?]r 2 g%:e i ‘qn?sc tes e e&selc %n%o%ﬁ%r01ﬁ%allable
i b Aol AsblhiaSRhe Fuliniediat aif ﬂhrﬁgthlymmof)rqdymmMe L(€omp ara-
t he respective detergent is, |nserted into.a

Spedaampled), 3 Apeatareally aspilb 1F&P<90M}ha°]§ﬁﬁ?‘%ﬁ‘éﬁe%lé ccinim-
ec{%:gI f?etﬁ?et%}meﬁéé?eln il "\ Wm0 & X tagilpn 22 ey 35exper1mental

war m up peri od) . initial
d@ﬁ‘efgelnps @Rthic gdesehhmvengomExsnplen 1i A agi¥) @6 )lepaited above.
curve iterationsunder the conditions set forth in
Table 3. After conpletion of the sixth power curve

iteration, the engifige 5 SpSwbY €atvRdtdratibme _
stablllzatlon peri od under the conditions set forth in

Tabl e 4. Aftg{ t he st abi Timati on peri odpesdconpl etle,
t he age (min) (rev/min)

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

—_

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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engine is run in another six (6) power curve
iterations under the conditions set forth in Table 3.

wOheospiossst out put of the engine is nmeasured duPCmESkdee/022925

9th stage of the power curve iteration. The power at
this 9th stage during the final power curve iteration
(12th power curve iteration) is conpared to the power
at the 9th stage of the first power curve iteration
I t T

ﬁ@q?a A W% rral 1% é’% egeétﬁzteéﬂqstgg«%e@e@g ée%om é;(%rg f%ij the ﬁ‘?np from
Sfageat Ibuﬂc toh&tagken evlgents 3ossea@nd|selihn§p m@m@ itineis ratremlcztu ingluded in

0SS. Th e t ¢ [ [ s
%g aegestnneﬁq% g‘%tgelréugﬁ"% ?t;thte rb@héd%ﬁesleszﬂf SSW%E sﬁggs) 10%27
bavohdicheipsp-+ a:Un‘masercom raznp gl vatg etotaDOBR tipsl of i68 ainetg$)ene
succi ni m de of di nethyl am nopropyl am ne (Conpara tive
Exanple 1), a commercially availabl e | GOOWh
pol yi sobut yl ene sucdigpjga.iSigbitikatiei Raat hyl enepent ami ne

(Comparative Exanple 2) and QgexngLngnLaL_g@L@;f?yﬁ4}___
f the present i At i oh (Exanpﬁ@%edl 2 and|4) a3°2
bscrStagd abdve. (Habl e B. Powetrewiming |t er at i onNOFR)
ne ranping tine ketween stagexndos:2F seconds exdépt
br the ranp |from Stage| 11 back to Stage 1 which |s 30
bcond. These rarp tinmes are HB0+ A8l uded in thed>
tage tinmes (i.e. tot al [durati 0 he schedul e

1*5 nidhut e stages) +(10*27 se@ﬂ)r(?dlllénps) +{(1* 3 %8 (
scond Tanp) girving a total cycte time of 60 m nutes).

Table 5: Results in a H gh Speed Direct Injection Test

Det er gent Thblees: RReeulddhiavidi ghpfyged WiRetdnjebbes Tast 17hrs
None- 0.0 9 13 None- 0.0 971 Example1-17 51

NEkunun +4aO0

eldmracnt 17, 5 3. |Dosg R Aciva Prmbbhapst ST

3 s S0 compar at rve BEX f38-25 6. 48 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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Conparative Ex 2 38.25 5.30 Note: * unadditized diese
base fuel (no detergent present in the fuel) The

woesusldsssof t he test show that fornul ati ons usPa@/US2006/022925

qguat ernary ammoni um salt detergents of the present

i nvention (Exanples 1, 2, and 4) produce equival ent or
reduced power | oss conpared to fornulations using a
unaddi ti zed fuel and/or commercial avail able

etergents ( rative Ex fistah
[t ShERP R onBEP AT Nt o BT Ea R oy R Ui e o
pefpHeREsd FXariifiéd by hRe Bxadp!adsut. br Untes ethértrdsaisbcated,
explicitly indicated, all nunerical quqatitjes in éhi% :
dedceliqpicahos prepdsiiion refruante hreimmbetiificsInteraERieq af dene
condj tions, e ights,. N ; 3 ots,
g iR, g R E Hla FLRH Ty CORER Ble, RS, SR
wleri dativalgouhd " otblet @ssh ahdterinls s@hichdaanednalgacinderstood to be
chem cal or conposition referred to_ herein sh?uld bqb cal
Prseripiktthy WIUBEiCHY &ade &eH T gMsdAMARRe OF afachniiggica
| s ; § or ARILENAbILY 8fictaRdy be
g?%ggggﬁghqﬁéggyﬁﬁﬁgﬁﬁ Y%Eygggggg&%ally under stood to Y
bestpmesiéy présant nethe comemeticid] rgatadel, uabssevéherwisgeindicated. It

ampunt of eac hem cal co nent is presente ST
i3 b pdergiood setabr Gane” B Btemo EgR o g mits s
G OB YndF BEedeptndcRayCosmBIedal StatiRklyal theurdn@ss and
otherw se indicated. It is to be understood that the
appentsafod dacvelenzamb wfithe fregtion saa beaised tpgeheswithiranges or

B L 0 5 BRI QTR i i

iKY eBdchaRllg BT Brriviedhé egatsion off substaange shadrdcanountaserially
for any of the other elenents. As used hergjn, t%% .
effortetis besic eadsiovel chyaetssishes af Ithe srmpasitiopsupgsg consider-
iﬁchusion of substances that do not materially affect
fh&"vasi ¢ and novel characteristics of the conposi tion
under consideration.\Wat we claim 1. A conposition
conprising a quaternary anmoni um salt which conpri ses

the reaction product of: a . the reaction of a

hydr ocar byl - substituted acyl ati ng agent and a

22



10

15

20

25

30

‘suppl §i riget washowy ‘éfnél Hé rocarbylysg

compound havi ng an oxygen or nitrogen atom capabl e of
condensing with said acyl ating agent and further

woaviengssaitertiary am no group; and b . quat er RCTiUS2006/022925

agent suitable for converting the tertiary am no group
to a quaternary nitrogen wherein the quaternizing
agent is selected fromthe group consisting of dialkyl
sul fates, benyl halides, hydrocarbyl substituted

car bonat es; hydrocarbyl epoxides in conbination with
an acid or m xtures thereof. 2. The conposition of
Gl Relelamher ei n t he hydrocarbyl -substituted acyl at

i ng agent is polyisobutyl ene succinic anhydride. 3.
The conmposi tion of claim1, wherein the conpound of

E: onp o?] ? 1%%&;'?#1&¥ };omﬁp%ngfaacmaﬁé} Ha@gﬁngﬁogﬁxr% 1:_21? wdléclzh comprises

mlx‘éhcméhbto@ubdofat roomtenperature. 5. The net hod of
fueling an internal conb stion enlgsé{)cgwaonwll Si ng:

ping gy ond
n%&?ﬁ'a Bgﬁpg Al WyBen 3 Ditrd nqé’tﬁfne&ﬂﬁtbl/e SRR MBIng Al fth said

Fisin e reaction pro uct of : (a) the reaction
ﬁxfylatlﬂg dgadantdylirtbeistvingis eatiagydminongroapgemd and a

conmpound havi ng an oxy nitro able
Contlehel HF LS S6H EITAEI ot HGHE i PUIE RGP o Sroup t
Qgﬁh{égné}yﬁfrbgerﬁry am no group; and(b) a quaternizing
ent suitable for converting the tertlart%‘?am no group
i

to a q&dat@nrﬂae yquﬂﬁetlnélglgragﬁhérSeMe(tth@ fepuattke Broymepnsisting of

gﬁﬁgy}( Sélifa ﬂﬁfhld Shylgiﬁ?/ %}lég ru%)gﬁ1 t?lg%{)g{}ggﬁ%tegl lﬂldlféféarbyl

a%ﬁaaﬁrﬁ@ommdﬁmwmydn KPOWI ﬁﬁﬁtulréls therdoifnati on with
an acid or m xtures thereof. 6. The conposition of

claim1, further conprising an oil of |ubricating
2. The composition of claim 1, wherein the hydrocarbyl-substituted acylat-

ing agent is polyisobutylene succinic anhydride.

3. The composition of claim 1, wherein the compound of (a) is a N-methyl-

1,3-diaminopropane.

4. The composition of claim 1, further comprising a fuel which is liquid at

room temperature.

5. The method of fueling an internal combustion engine comprising:
A. supplying to said engine:
i. a fuel which is liquid at room temperature; and
ii. quaternary ammonium salt comprising 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 terti-

ary amino group; and
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viscosity. 7. The conposition of claim®6, further
conpri sing conponent selected fromthe group

woanwiistisng of netal deactivators, detergents 8CHAEIS2006/022925

than those of claim1, dispersants, viscosity

nodi fiers, friction nodifiers, dispersant viscosity
nodi fiers, extrene pressure agents, antiwear agents,
anti oxi dants, corrosion inhibitors, foaminhibitors,

d | sifi i . .
agg]r':t :I :N:)r( oﬁ?? lr{](rﬁlla eglla%}és c’ralﬁzglgfhtéﬁ? r{‘ﬁlle %:o%lzér(i‘gll’nk' g tertiary

gas- hydr at einfiky Fi‘qtu@rtﬁ sAqithiethrtyutiedgeher eof . 8. The
conposition of claim7, wherein the conponent is an, .
over babertimthealuaiomizingaggnidistseleéed from fhe group consisting of

gf.aﬂiylf %luﬁléttelg,i 19691'9/? %Qﬁ&és? §1y8focqu391 W St DR @a%onates; hydrocarbyl

epoxides in combination with an acid or mixtures thereof.

6. The composition of claim 1, further comprising an oil of lubricating
viscosity.
7. The composition of claim 6, further comprising component selected

from the group consisting of metal deactivators, detergents other than those of
claim 1, dispersants, viscosity modifiers, friction 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-hydrate inhibitors and

mixtures thereof.

8. The composition of claim 7, wherein the component is an overbased

metal containing detergent, zinc dialkyldithiophosphates or mixtures thereof.
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