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5 FUEL ADDI TI VE COVPOSI TI ON SUI TABLE FOR CONTROL AND
REMOVAL OF TENACI QUS ENG NE DEPCSI TS FI ELD OF THE

I NVENTI ON This invention relates to fuel conpositions
enpl oyi ng a hydrocarbyl -substituted 10 pol yoxyal kyl ene
am ne and a gl ycol ether conponent useful for the
prevention and control of engine deposits. Moreover,
said fuel additive conposition of the present

i nvention can be used for the control and renoval of

existing t i O j ' IS .
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Pi St OCONTROW ANPREMPPALIGF TENAERSBS BN ENEDEBEsITS
RELATED ART It is well known that autonobile engines
tend to formdeposits on the surface of engine
COMPERETS %Ffﬁﬁmﬁﬁéw etor ports, throttle bodies,
fuel Thyectors, intake ports, intake valves, and

c Qi ¢dntinn ediatederfss] cam@oditoisenxyifah hodroadbyl2@bstituted
pol yneri zati on of hydrocarbon fuel. These deposits,
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fyel cons tion d production.of exhaust pollutants.
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degmysgents or "deposit control” additives to prevent
or 25 control such deposits is of considerable
i nportance and numerous such materials are known in

t he @y I t yi ng fuel |
deté@%%ﬁ S, |ﬁ?é%@§¥§f%%%ﬁgﬁwggﬁkgonppnents_subject to
h&ady well &posh tiat ancthobild @pack wid 16l eResddposi®RInNBS surface of
re%;ire occasional additional cleaning to mai ntain
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IRUTATERODERIS Rl &5 28 eter PAieathpotde badippfual inectors, intake
hyet0GRIRARIRMDR I chithedioR idaflof SRHCE
e%giﬁe_ deposits when u?é% %ﬁtéﬁgﬁgggﬁ%g%f |%ﬁ%%yu.8.
Paolgmeridigiondf 8xdp08%on fusk aeke depwsdigheren Ien pREdnttin relatively
Kreuz et a%.dﬁdiscloses % tor.IueI conmposition
BT EIONE 20 R T S5 R bl G Greb P b gadelingend
bebdria0er16ANGE MREHRE, RhBide abMts CarXledife Al q
vglune percent of a_hi%%en§$§ciI%} %%igﬁt9g%¥%%g§$c
hgﬂ@@m@@ﬂﬁfﬁ)ﬁwlsqg)bgqmntm@dd ptoduction of exhaust pollutants. Therefore, the

development of effective fuel detergents or "deposit control" additives to prevent or
control such deposits is of considerable importance and numerous such materials are
known in the art. However, even after employing fuel detergents, injectors and other
components subject to heavy deposits and/or tenacious deposit’regimes require

occasional additional cleaning to maintain optimum performance.

For example, aliphaiic hydrocarbon-substituted phenols are known to reduce engine

deposits when used in fuel compositions. U.S. Patent No. 3,849,085, issued |
November 19, 1974 to Kreuz et al., discloses a motor fuel composition comprising a
mixiure of hydroc_:arbons in the gasoline boiling range containing about (.01 to about

0.25 volume percent of a high molecular weight aliphatic hydrocarbon-substituted
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phenol in which the aliphatic hydrocarbon radical has

an average nol ecular weight in the range of about 500

to about 3,500. This patent teaches that gasoline

conpositions contai ning mnor anounts of an aliphatic
nYgheRganRARAHD St dHLHE BY0BRR0G] rBRG PR\ ave%@ S48iBeclar weight in

inhibit the fornmation of 1 ntake va

detb@sarngs of abcat @%ibtolanbn@ EF. Aeis pﬁtebuteacaies mategntsa]mdm@omtmns

performance of th e ion in engines
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kxmpbhofmmau(m ia the mhdfpobyetheginporti on of the

nol ecul e consists of repeating oxyal kylene units.

U S. Patent No. 4,191,537, issued March 4, 1980 to
LepiiSetdr afline fuefl éﬂﬂlt%@%l o850, WHIBEl 958 rt}l?eo:{ryﬁ:lr (P revention and

conposli tion conprising a major portio ons
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havPig 5° mbf- eﬁ%m Yevegmﬁ? of Pé#&%w EeDSEls of FYSHO;
anskyalkylepaskit:0US, PaEheNDI 4, 1 9981y, Ak MARE 4NYoHIQE RIBML of al,
pol yoxyal kyl ene noi ety is conposed of oxyalkylene

unfot example, ipclopesrn Pek epnposisioh spmatising a imaj @ gottion of hydIOCalbOI’iS

0 S el co itio e taught
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rocar yoxyal kyl ene am nocar bamat e

ad@%@q%v %%dy Y Hee&sfr%&ﬂmélﬁ ngiager loay Tihp hyfrgcarpginstioxyallsylene

4,88% |
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Calm’b]é(bflenetmla IThpsecﬁJslailoumsmansf are Itau(gb(m:) esdifitamrthe cleanliness of

ISI a nt of h dr.oc ons b0||
¢ PERs 5P R b BB Pl o i iy oSk Bifipoarby!

of: Sl OGRS t
of;ys*wﬁ %ngﬁjﬂéﬁfﬁi‘%%ﬁ%ﬁ%%%@? I

h a9 rfigB 8t 94P elagied dlewrepbei 4 h?&%mmmeata@wpll wher®iPatanhe

O CRRAD, RERUB B0 IRER Al o, TsFRagEhefiRBisyion

etco&ipnsir@aSﬁzlj eS@soung aﬁl@;ldr(b'tﬁr‘lﬁ)ﬁil b@lﬁn% #edhe gﬁ%ﬂlﬁ@ réh%@ taﬁ!i from
from1l0 to 000 parts per mllion

poq ?/3)( %@'F‘&H E’Féceé‘haffbhydéo@étp)ﬁ @@}Yé}@ﬁikﬁ@ng)g@mmairbpenate of
V‘hﬁﬁl@&lﬁm&b&g}ﬂ?}o\ﬁﬁ dpot SU0 L talbg?t lgf(ﬁﬁehrag%g%ylea&%ﬁg %asm nitrogen

am nation o

al Ekgmphhmah-therhﬁdnmaﬂﬂ/l group contains from 1 to 30 carbon atoms.

U.S. Patent No. 5,112,364, issued May 12, 1992 to Rath et al., discloses
gasoline-engine fuels which contain from 10 to 2,000 parts per million by weight of a
polyetheramine and/or a polyctheramine derivative, wherein the polyetheramine is
prepared by reductive amination of a phenol-initiated or alkylphenol-initiated

-polyether alcohol with ammonia or a primary amine.
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pol yet her al cohol with ammonia or a primary am ne. -2
U.S. Patent No. 5,660,601, issued August 26, 1997 to
Qppenl ander et al., discloses fuels for gasoline

engi nes containing from10 to 2,000 ng per kg of Oel
(i.e., 10 to 2,000 parts per mllion) of an

al kyl -term nat ed pol yet heram ne, therein the alkyl 5

gr Yup Pelonit 146. 5660160 12sued A3QuatRch b 74b Qpperdmaiet hieal., discloses

po ther iety. contai.ns fro 2 28 butyl ene .
o5 e S et BBt e giofhi AR BE RO RE G 1010
pot.yes F@rs{:}m RS oR oF an RIGPE: Bch JdhRtileBAsihE ARerBfn BB alkyl

al cohol with butyl ene oxi de, and subsequent am nation

5 wi FRVRATHSHRaIreR 24 38 spdhen atpmsiang thempal patlher Nepiety contains from 12
4, : i : I net.al...
i SRR Yen SRl 1 e 860 gt Wi oRgangines ae
hyplepared by thesedotion didreddcginl Witk bpryddylogitie, ardi sabidagent amination
wherei n the hydrocarbyl substituent contains 8 to 18
caWHEﬁmgpﬁﬁéﬁa?ﬁmgw-patent further teaches that the
additive is prepared by reductive ami nation of a
hydr ocar byl - substi tut ed pol yoxypropyl ene al cohol wth

10 antfonPatentdNe)i4i82491 Sspetl Yaneyri 683 todiiebstnian et alykdisclvsésa

subsequent |y reacted wth acrylonitrile to give the

coF PELB AR RESU e iR f i wrsatt e R enatm e
| nditigePHREERGE: Bfdr kdbstifuRR bRl 89 stchBodesdh € Hhis
hydr ocar byl - substi t ut ed pol yoxypropyl ene

wBisY spshies thahiheaddiige s Bepapet ned aisive rRiatiop 24 2

N- BALGIH
(S } : i t ala,  di scloses
g s sh R Pob Pl Sl Pt b 58 e
15 bypalgshyptopyenaniing] which &f subtda@emtb igdedyritk ¥ér9R@)trile to give the
al cohol . Th%8additive i.s.enployed in concentrations in
r

t hePFeRAnINg Nz anpsti deridivie. Hiplrersoatinarip shqpmesawce pf gpmonia
e _ : .
Dy, B s s 4050 Ao

anatingci ng additive which is a hydrocarbyl -substitut ed
pol yoxyal kyl ene am ne, wherein the hydrocarbyl
substituent contains 8 to 24 carbon atons. This patent

20 t eggheschthad. 6iNe, 628 didued AphRY7, 2R PEERBHEL: BY. dﬁgh%\%s
e

processes wherein a hydroxy conpound is condens
wi lsireparbal-kyhisbineedmelida yakyienxamme pofpast bylrehetipx afemtion of

o

f ofrbra@es Oty atiyed 1 ©g@MNBdrisqer milibebYalkighg! y, the hydroxy

conpound or

25  U.S. Patent No. 3,440,029, issued April 22, 1969 to Little et al., discloses a gasoline

| anti-icing additive which is a hydrocarbyl-substituted polyoxyalkylene amine,
wherein the hydrocarbyl substituent contains 8 to 24 carbon atoms. This patent
teaches that the additive may be prepared by known processes wherein a hydroxy
compound is condensed with an alkylene oxide or mixture of alkylene oxides and

30  then the terminal amino group is attached by either reductive amination or by
cyanoethylation followed by hydrogenation. Alternatively, the hvdroxy compound or
‘oxyalkylated derivative thereof may be reacted with bis(2-chloroethyl)ether and alkali
to make a chlornne-terminated compound, which is then reacted with ammonia to
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oxyal kyl ated derivative thereof may be reacted wth
bi s(2-chl oroethyl)ether and alkali to nake a

chl orine-term nated conpound, which is then reacted
wi th anmonia to -3 produce the am ne-term nated fi nal

AU STt i PR 50, O30 9080

fueMemFﬁnaﬂgﬂﬂJMﬁupoéham&dkbyalp@mﬂ@msam@ﬂaﬂahdmhebmpmedby

wi th and al ene, ox fol | owed noethyla i.on
ar‘F ndgRsige GG Equg fwha %dd Hgen “@%JEO? Eygxarws@y ation and
-@H%%m%%BHary 27, 1981 to Honnen, dlscloses

rocar byl - substituted poly(oxyalkylene) pol yam nes,
mhereln t he hydrocar byl group contains from1 to 30

&SP 427 s LR PTG R o S8 st °
atlﬁzﬁﬁmaﬁb’m @b@tﬂh%ﬁtpolﬁ@ﬁhﬁédélﬁﬁﬁolﬂtﬁnﬁlbﬁ vﬂﬁeﬁlﬁ theas/drRYrbyl

be prepared by the reaction of a suitab

hyeaeurcan s fFem hitn 30 serbopalioystahe ihemowﬁ@ne wiotey gontains from 2
h C

ey SRFBS I AR U R 20510 B B Pk o Byt
b}the‘ ghiitives mag e iphepapa yethd enactichd farsutteb e drodarbyl-terminated

amne to forn1the desi red pol y(oxyal kyl e )

p(PI SHichalcoba) with WW&%%@%@%&HQ lﬁsaawmh?@r@% Pat

t .
o B e ) etk By Fether

amihhmdo withal poéyanene tmtﬁonettlkwd@amdwmiy(mﬁikﬂamé rpblymmme. This

5,749,929 i et al., :

bt SRSt e g Bl B FORGE Ry i hiakigeano

ar@imdi£ oreditrethyRimiR@loyRhk YRh@nRXealua ol i famme?& p%lyether

pol y(oxyal kyl ene) amne. U S. Patent No. 5, 752,99

| SHmelylReyne19, 1998 to Pl avac, discloses fue

conpositions containing from about 50 to about 2,500

parts per mllion by weight of a |ong chain

allkg) phanWo. pak9,039 akkad Mae | AMopg to @hap&ikret bh ailaildxssels a fuel

substituent on the phenyl ring. 25 has at | east

c AABIGINE SeBPSTHASE AR INGFAT AR AT PERP] y@kme@gwlkanols with

ositions enploying a
Eﬂﬁ%ﬂégéﬂﬂ&gg m?ﬂggted pol yoxyal kyl ene am ne and a
gl ycol ether conponent usef ul
U.S. Patent No. 5,752,991 issued May 19, 1998 to Plavac, discloses fuel compositions

containing from about 50 to about 2,500 parts per million by weight of a long chain
alkylphenyl polyoxyalkylene amine, wherein the alkyl substituent on the phenyl ring

has at least 40 carbon atoms.

SUMMARY OF THE INVENTION
Disclosed herein are fuel compositions employing a
hydrocarbyl—substitutéd polyoxyalkylene amine and a glycol ether component useful
for the prevention and control of engine deposits. Moreover, said fuel additive
composition can be used for the control and removal of
existing tenacious engine deposits, and is particularly suited for controlling and
removing piston ring groove deposits.
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30 for the prevention and control of engine deposits.
Mor eover, said fuel additive conposition can be used
for the control and renoval of existing tenacious
engi ne deposits, and is particularly suited for

C aPikEl0dddi Hegein i rel fIVRMI High BbridefRatidi6F M AAMR cPaRRSL S o
4 Disclosed hereinis arelatively high concentratlon

offuelnthys derming am alfeaiiye depesit refgaing fugheonfpesitiong an
effective dep05|t renDV|ng fuel conp05|t|on In one

SRS erhBE AL PO Bl D p 8o AT RO AL poiorpguns o
Imyﬂfiﬁa@@ﬁ@bblﬂlﬁgﬁxﬂﬂ@ﬁgaﬁﬂﬂlﬁ?ﬁn t 2,200 to 30,000

part Q . i .
P B 2Boy 208 oo DN 85 e dvieyaian of ady beowyt ibstiuted

f QfomkJalkc AbndbmRe O W tSitula:A @ 10 wherein: Ris a
hydrocarbyl group having fromabout 1 to about 30

carbon atons; R, and R2 are each independently

hydr ogen or | over al kyl haV|¢g om about | to about
6 carbon atons and each R aq E% i s independently 15
sel ected in each -O CHR R ni\t; A'is amno,

N-al kyl ani no havi ng ab%_%&I ﬁb“@ 20 carbon atons
in the alkyl group, N, N—dlalkyl afii no havi ng about |
t o abouwtheZfinicar bon atons in each al kyl group, or a

11 ogen BrohB AR SO0 P3 e JRUEONG | deth A peen stoms

X is an integer fromabout 5 to about 100; and b)
about 1,000 to 60,000 parts per mllion by weight of
at | east BnendgRyaokadbtindspenddBtly byrogener lofvet dlleyl having from

formula: R3- Of RAQ i & carbon %r%rs %h8'each R, and Ry is independently
selected in each ~O-CHR-CHR— unit;

A 1s amino, N-alkyl amino having about 1 to about 20 carbon atoms in the
alkyl group, N,N-dialkyl amino having about 1 to about 20 carbon atoms
m each alkyl group, or a polyamine moiety having about 2 to about

12 amine nitrogen atoms and about 2 to about 40 carbon atoms;
X is an infeger from about 5 to about 100; and

b) about 1,000 to 60,000 parts per million by weight of at least one glycol ether

component of the formula:

Rs—o{&o}H
Y

wherein:

R is a hydrocarbyl group having from about 1 to about 30 carbon atoms;-
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R3 is a hydrocarbyl group having from about | to about
30 carbon atons; 30 5 R4 is a C7 to C5 al kyl ene
group; and y is an integer from1l to 50. 5 In another
enbodi nent di scl osed herein, an additional conmponent
can be adpg 40, totialifltgl grdupcand unction with the

hydr ocar byl - substi tuted pol yoxyal kyl ene am ne and

gl ycol ether conmponent descri bed above. Al so disclosed
herei n is que PR 9S4 khon conprising a maj or
anount of rocgrbons boiling in the gasoline range,
conponents 1) and b) descri bed herein above, and ,
f %taﬁi%fhei; QﬂBBﬂlﬁ‘leﬁgd %&0%%1'611][ &daltgo%apg&nn%ﬁleﬁ%caﬁge added to
ml11on by weight an aromatic ester co

t htbe fgal nm htanJuIRGlotDw1ﬂmhwhy¢109arﬂybsﬁit1&ﬁmlmyﬁlkylﬁae amine

wh It 2
A ired el sher Pt orsed gisghio drclasbhesiy f il
WSEI&QQ%ﬁ@fI@%%pr%OﬁM)f 'T‘xgﬂl%cgrb%s Boilin£h ﬂhé gasaolme

hydr ogen, hydroxy, nitro or - wher el n” R13
ijnm, @onmenfpmisjé)muddx) desopiblg dicmgeabm anoMfierther] dopiprising

arbon at .. R8 a are ..
Aot SRS Befinfen oy ef oo AleGasi eter gorgpound of
C&h@ﬁﬁnnﬂﬁons and 25 Rio is a polyal kyl group having
an average nol ecular weight in the range of about 450
to 5,000. -6 In yet another enbodi nent, the disclosure
is directed to g, fuel conposition conprising a major
anount of hydroc@arbons boiling in the gasoline range,

O
e

X

\/

R7U C~—06—CHCH—0
PP

wherein:
L Re 15 nitro or -(CHy)n-NR 1R 2, wherein R, and R,; are independently

hydrogen or lower alkyl having 1 to 6 carbon atoms and nis O or 1;

R is hydrogen, hydroxy, nitro or -NR 3R 4, wherein Ry3 and R4 are

mdependently hydrogen or lower alkyl having 1 to 6 carbon atoms;

Ry and Ry are independently hydrogen or lower alkyl having 1 to 6 carbon

atoms; and

Ryo is a polyalkyl group having an average molecular weight in the range

of about 450 to 5,000.
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conponents a) and b) descri bed herein above, and

~further conprising 100 to 15,000 parts per mllion by

wei ght of a cyclic carbonate of the fornula 0 00 R20
R22 4 RR1 Z R23 5 R24 R25 wherein: R20, R21, R22,

R24, and R25 are |nd pende y selected fro
h%llf%ig"@ﬂthef e imgnt, ALt FTerisgap By captpomtion
gﬁ‘ngﬁﬁﬁgxlm 51021{190111& %@%béns vdlidLinhé gﬁskéﬂﬁe 2dr@5
nte er fromzero to one. g ot her
f aatipsientstal mcﬁbbidsmﬂmi&ei «n basedaenfutther contppising 109 to 15,000

di scover fuel co sitions taLni ng high
R MHHIOD T8 S of A AV et Ay LaBLR ¢ ut ed

pol yoxyal kyl ene am nes and at d east one gl ycol ether
conmponent provi de excellent 1% control of engine
deposits and is particularly guited for renoval of
deposits, especially pistonTi groove deposits,

pi ston top deposits, pist eposits, as well as

i nt ake val ve deposit§ and rs. Accordingly,
the di scl osed f uel Stpos € used for
controlling or renDV|@% hes posite, especially

pi ston ring.deposits, by opepatNnhg an ‘engine with the.
di scl osed fuel conpositiong;, 2&,DETAILED DESCRI PTI ON
OF THE | NVENTI ON As used herein, the follow ng terns
have the foll owi ng meani ngs unl ess expressly stated
to thewggghﬁary. 25 DEFINITIONS: The term "am no"
refers to the group: --NH2. -7 The term

"N-al kyl b, Ry, RoefRen SR cantditys greangepend dHR, seIN:ted éiom Rydrogen,

is an al kyl, group, Th ter "N, N Kyl refers
to the g%ﬁ}fﬂg‘ﬁhﬁw %W}e'i‘ g,lpadﬁca Urogp@ﬂm about 1

groups. o 6 carbon atoms; and z is an integer from zero to one.

Among other factors, the disclosure is based on the surprising discovery that
firel compositions containing high concentrations of certain hydrocarbyl-substituted |
polyoxyalkylene amines and at least one glycol ether component provide excellent
control of engine deposits and is particularly suited for removal of deposits, especially

piston ring groove deposits, piston top deposits, piston bowl deposits, as well as

intake valve deposits and fuel injectors. Accordingly, the disclosed fuel
compositions can be used for controlling or removing these deposits, especially

piston ring deposits, by operating an engine with the disclosed fuel compositions .

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the following terms have the following meanings unless expressly

stated to the contrary.

DEFINITIONS:

The term "amino" refers to the group: --NH,.

7
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5 The term "hydrocarbyl" refers to an organi c radi cal
primarily conposed of carbon and hydrogen which may
be aliphatic, alicyclic, aromatic or conbi nations

t hereof, e.g., aralkyl or alkaryl. Such hydrocar byl
groups are generally free of aliphatic wunsaturation,

Y OL?fInIC or acetylenic unsaturation, but %
ST A ot s tféhf'ogmﬁlét B3R WhereindRedh an alky! group.
0 u [

i )é%ﬁ%]%}; N PI' (5151? efr}lgncf’o A glilps h?\h{bﬁ, »91'?&11‘851 H?Fand’ﬂ@%e
bmﬁn&Q&ﬂp&haln al kyl groups The term "l ower al kyl"

refers to al kyl groups having 1 to about 6 carbon

atonms and 15 includes primary, secondary, and

t efifeit@ny h?ﬁﬂ@éhrbgl‘ Qe es: toBth#ﬁic rh@¥R rpnﬁiah@’&oxﬁéc%!é@@f carbon and
i nclude, for exanple, nethy ethyl, n-propyl,

| %@mplywhmh.lmtw allp;;@tgc, b]uqyyllc amr@aj{cﬁ1 comhup@mwthereof

et I T NS Rt S b D R

2Qinkfagtion i eabRificalr ab&ylehy RinSadlragdik phemeay gtﬁrQMEiSnmor amounts
|nclude for exanple, ethylene i--C}QC}Q

([ B ERONES. SYUShRSPBIER OF NIogE O %legqmén%wbﬁs @He@ne) CH2
--), n- butyl ene (--CH2CH2CH2CH2--), sec-butyl ene
(--CH(CH2CH3)CH2 --), n-pentylene (--CH2CH2CH2CH2CH2
- -Dhe tand"aflhéd" tefdceto Bbh stfhidheartderanched by yiklykgtioepe "
refers to a polyner or oligomer having the genera
formumla: R R OCHCH-)- A 5 whereini R and R
argeta@abReemeNdantt o ygr  6%h R a
and k is an integer fron?é%gﬁﬁhgﬁ?%@g@gggi?Ootﬁthﬁ% nd
r eﬂ@udqs r@gnwgr epeengeryt dng tatiatyealkyl @fOWXyM%ﬁll &rveer gyl groups

t i C

O TREE B B R R RS B ERT, ERIRGH o skl Gy Buon

n upiﬁw@myl od- h@»g&,adnkylheem.

20

25

The term "alkylene" refers to straight- and branched-chain alkylene groups having at
least 2 carbon atoms. Typical alkylene groups inchude, for example, ethylene
(--CH,CH; --), propylene (--CH,CH,CH, --), isopropylene (--CH(CH;)CH, --),
n-butylene (--CH,CH,CH;CH,--), sec-butylene (--CH(CH,CH;)CHj --), n-pentylene
(--CH,CH,CH,CH>CH; --), and the like. '



units in such conpounds unl ess expressly stated to the
contrary. The hydrocarbyl -substituted pol yoxyal kyl ene
am nes enployed in the present invention have the
general formula hydrocarbyl -substituted
poI oxyal kyl ene an1n§ of 15 the fornul a:
%9‘@1&1 Cpplyoyalkylenghsies 9 a priyiReT & okeRyAgY %aefa}gaw general
grQyﬁug§V|ng from about 1 to about 30 carbon atons;
Rl and R2 are each independently hydrogen or | ower
al kyl having from about 1 to about 6 carbon atons and
each Rl and R2 is independentlygr selected in each
-0 CHRL-CHR2- unit; Ais am no, 1N— | Kyl am no havi ng
25 about 1 to about 20 carbop at kn the al kyl
group, N,N-dial kyl amino Iﬁ%%‘&”a% 1 to about 20
carbon atons in each al kyl group, or a polyam ne
5nmoi ety having about 2 to about 12 am ne nitrogen atons
and abo t 2 to about 40 carbon atons; and 9 x is an
i nt eger WA¥'Gth about 5 to about 100. Preferably, Ris an
al kyl or H@ﬁ{ I
noi ety i sq{s]ffag(%\#}éiﬁ? Qﬁfg?r{hd an(:ﬁﬂy ?éﬂqo%?\g? 12%1% Igroups and kis
of R, andaRntpger Ifmmzrboat kipl abofit 100t Y hencefictyong lﬁtermmp the ﬁumber
ant the other is h fer one o0
and R is Eﬁ?ﬁ?& Vﬁap%ﬁ%ﬁ?ﬁ? apy%geﬁ?ﬂFﬂﬂgﬁtmtObe
10 Yet, even yaidsiobd ﬂfaﬁﬂh@hlu}hb& refféys BY/HE Q0@ A ARMHER of Sxyalkylene
nethyl or ethyl and nore preferably ethyl. In
gener al , Aﬁﬂ%HE%W%@mnmmﬁﬁkwﬂﬂ%ﬁﬁﬁ@ﬂﬂEVﬁﬁéU?ﬂ@ﬁﬂ@b@ﬂt I
to about 20 carbon atons 10 in the al kyl group,
preferably about 1 to about 6 carbon atons, nore
pr Bhehabboaridaubstitited @)lﬁb@ukyl@ne ambee eabysd in the present

N- di al no havin m about | _to_about
B O S AR R pY OGSOy SUBHE R Ry loenepmine of
15 t ogRoMLy 16 car bon atons nore preferably about | to
about 4 carbon atons; or a polyam ne noi ety having
fromabout 2 to about 12 am ne nitrogen atons and
fromabout 2 to about 40 cangpRgtonB,

R—fo—(i:H-(lsH—);—A

whereln:

20 R is a hydrocarbyl group having from about 1 to about 30 carbon atoms;

R; and R; are each independently hydrogen or lower alkyl having from
about 1 to about 6 carbon atoms and each R, and Rz is iIndependently
selected in each —O-CHR-CHR - unit; A is amino, N-alkyl amino having
25 about 1 to about 20 carbon atoms in the alkyl group, N,N-dialkyl amino
having about 1 to about 20 carbon atoms in each alkyl group, or a |
polyamine moiety having about 2 to about 12 amine nitrogen atoms and

about 2 to about 40 carbon atoms; and
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15 preferably about 2 to 12 am ne nitrogen atons and
about 2 to 24 carbon atons. More preferably, Ais
am no or a polyanine noiety derived froma

pol yal kyl ene pol yam ne, including al kyl ene di am ne.

Most pref l. j g@' 0 yam ne noi ety
derived f’?{)%ge tﬁ%ﬁ?\gr?gn | apgfon%bogif I'et hyl ene triam ne.
20 Preferably, x is an i nteger fromabout 5 to about

ng’éffg%g@f :15%16 gyl bt alfolRno Brepma e a: HRplmorety is saight
hygd 5%%£ydhaﬁuﬂ%¥'éré¥% %ﬁe B@RY YRl ﬁX&@&eaﬂé}nbp e% Earbon atoms,
formula I, wll generally have a sufficient nol ecul ar
weintyht ofher aélyﬂmgt:m My pragtiabliyl encatf fnend®h isnghpleor ethyl, and

23%6 Sferi 8 iFaaty Yo BHE O erTrar i BB PHdGa: metiyl or

mmﬂﬁowﬂrbfefae@g@hﬁr om about 600 to about 10, 000.
Fuel sol uble salts of the conpounds of fornmula | can

be readily prepared for those conpounds containing an
Co'ﬂqt%gne?{lag%?%@gab%g%%ﬁwof&% e@g o%lf"f*éo §l?ou'i 50 rBort Homs

can tHeQthyl @@u@ﬂg\af&&b@eﬂmt 1 s0 atut § aabrb@n stain& Smorie Iilﬁ‘d:ﬂﬂdibly about
for exanp those obtajned by protonati ng the amn
QU

nd| @tayowﬁqqrbgnﬁqx%g o’irlzalay},agn%mym%ﬂjgﬁ tdrdo épR%ZO carbon
Ot Y S AR 1G] BrorihAL BEARY 198h4,3 62nBoAGIORKE ol O

t ol uenesu and nesul foni ¢ aci

Hyratefomalytapbutsiufosibottult ecboqnadtyrox ya k pylyemercandintydhaving from about

- Gener al nt.het. Procedu

PR RH O RSP ep R 1 B AP RY P aba R grbon stoms,

e pRéfedBHE; dbBut DioS] 21 AN LS ik 0 BerBYms B MoBPRIELEL HybddBoms. More

foll ow ng general nmethods and procedures. It should be

appeiewblt ds ahEe opaeplyamypi I@alet)uienﬁﬁcéfr@mraawlﬁl@d@sespolyamme

ture

" QP g b Bl R R WRCLAMIER o b g PRy

gidétined Hbmethylde diegse @ﬂﬁdﬂhﬂeﬁ@maﬁﬁ)’e‘al so be used

unl ess otherw se stated. Optimumreaction 10

conditions may vary with the particul ar reactants or
qir}%ﬁfhﬁog; f&h dm&:%&r Ui b GRBAL LhARS 0, HER P@fm‘lﬁ{ﬁ%&ﬂa 366k 8 to
by one “ski e art by routine op fi'm za

p raboetci; emi mdsi@rdiyrebly dambybous Ud &t about E‘Sd

pol yoxyal kyl ene am nes enpl oyed in the present

i nvention contain (A-1) a hydrocarbyl -substituted

P @MH&JCK&&?%S%@E 8 %kya]_@%gne ahsiné S 3dmalla BMill®enerally have

conponent; descri bed hérein
a sufficient molecular weight so as to be non-volatile at normal engine intake valve
operating temperatures (about 200 °C - 250 °C). Typically, the molecular weight of

these compounds will range from about 600 to about 10,000.

Fuel-soluble salts of the compounds of formula I can be readily prepared for those
.compounds containing an amino or substituted amino group and such salts are
contemplated to be useful for preventing or controlling engine deposits. Suitable salts
include, for example, those obtained by protonating the amino moiety with a strong
organic acid, such as an alkyl- or arylsulfonic acid. Preferred salts are derived from
toluenesulfonic acid and methanesulfonic acid.

-10-



A-1. The Hydrocarbyl - Substi tuted Pol yoxyal kyl ene
Conponent The hydrocar byl -substituted pol yoxyal kyl ene
pol ymers which are utilized in 20 preparing the
hydr ocar byl - substi tut ed pol yoxyal kyl ene am nes
enpl oyed in the present invention are nonohydroxy
conpounds, i.e., alcohols, often termed hydrocar byl
" cappediydpshgpoksudiskipradme ]y ey isnasmaings <3anerapeynthetic
dgﬁ%%ﬂ,%LShed fromthe polyoxyal kyl ene glycols
( i&fs%; whi ch are not hydrocarbyl term nated, i.e.,
not capped. The hydrocarbyl -substituted
pol yoxyal kyl ene al coho] s are produced b¥ the 25 . .
5 addietyBicy Y‘I‘%\‘Eétfm‘ﬁfileéﬁ?@ﬂ@il‘?r@é’él}m%%@w Queddy ﬁw dyygntion may
0o a@d%@%ﬁ@fb@lo%dgd&neﬁ[ mifBds RMUWbEAEX HRRud bO
t he "hydr oxy conpound,™ ROH, under pol ynerization
c capglictiamd shat whieertgpinal Rr ipseftrivel hyasocaxdbidns ¢r.pureacias
defi ned above, which.caps the | yoxyal kyl ene .chai n.
PrEPRE B RO RY I Y PE a5 BTl B G St T Bfer ofher
f MR es{@ntRiokédmay ¥Rb kY heAamiat bherYed 868 @ftimum reaction
production and properties of these polynmers 30 are
10 dicsadigsesomivnhvagy ithphe paticN, regziguslorsplyenlg gsed, but such conditions
Ki r kOt r.' s, Encyclopnedi.a of,  Chem cal .Technol ogy"
VPt he e gL SRR E oy S SRR s
single type of al kylene oxide may be enpl oyed, e.g.,
propyl ene oxjde, .in whjich case the product is a
horhspuiesaPyl-aibgtituted pghloyikens R Bsre i evsIddn the present
I [, Sy 7 : '
o o g e o B Rt and
15 t H&-2)rapdmonyscogrinant desgricaitpotimtelawt h a m xture of
al kyl ene oxi des, such as a mixture of propyl ene and
but yl ene oxi des. Bl ock copol yners of oxyal kyl ene units
al so proyi dgpe %ﬂhk&%ﬁﬁl@ﬁ%tiﬂﬁé&’p@%@!)}éu@%ﬁ@ Cefipbsedtor
the practice of 'the present invention. 5 The anmount of
al kyl ene oxi de enployed in this reaction wl|

Rt | kyl ene.uni t

O AP o O L TR

20 8l fesoeing tdiydeock @y nsdgAoa ki ARG EaTI0Ed in the
a

range from about 5:1 to about 100:1; preferably, from
abyerenisinyentign airgnenahydrpxy gempoymdafisr alsholsrdiend

S B L oS OHER TR UL M BT
I npdiyuixyaippleyaglyedaidias), maibtaromt hpdovdtbyl thominged el emot
o O S0, Opl e propyliene, oxi de.  and B YLene o de8 e
25 addition of lower alkylene oxides, such as ethylene oxide, propylene oxide, or the
butylene oxides, to the hydroxy compound, ROH, under polymerization conditions,
wherein R 1s the hydrocarbyl group, as defined above, which caps the
poelyoxyalkylene chain. Preferred polyoxyalkylene polymers are those derived from
G to C4 oxyalkylene units. Methods of production and properties of these polymers
30 aredisclosed in U.S. Patent No. 2,841,479 and Kirk-Othmer's "Encyclopedia of
Chemical Technology", Volume 19, page 507. In the polymerization reaction, a single
type of alkylene oxide may be employed, e.g., propylene oxide, ih which case the
product is a homopolymer, e.g., a polyoxypropylene alcohol. However, copolymefs

11-
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15 d

20

(1, 2- epoxybut ane) and 2, 3- butyl ene oxi de

(2, 3-epoxybutane). Preferred al kyl ene 15 oxi des are
propyl ene oxi de and 1, 2- butyl ene oxide, both
individually and in m xtures thereof. The hydrocar byl

noi et ich term nates the pol Ik | ene chai n

wi 4°F eg"&@ﬁ é?‘gl? P SW{ S‘PHO‘F PBPHQ‘GBS‘EE@%@%‘ Bélﬁ%ﬁﬁfefgby contacting the
C q{}*agfiryactoﬁfﬁllIl@&ﬁlfuﬁfuﬁ@ Iv\Mthfar lﬁmu%@ QH Blkgleﬁé’oma@s @%‘gs aqflixture of
carbon atons, and nore preferably from about

alorylas and bbbiengtosives. Blnck topolyerees off d)ngaﬁtefrernv edlta‘ a:lmrplowde
the oh dr 0X 0 S aI

o1 TR ORHE R OB Warter S h el bt
polynerrzatlon reacti on. Such nonohydr oxy conpounds

are preferabl al i phatic or aromatic_al cohols having
f r Bip 2 0fal Pédewerie enghoArihdns epetag wibgeaerally depend on the

Iﬁ%n?d h

prefera #é{x g&}f%le gﬁﬁﬁeﬁﬁe n%lr}h%@g@h??ﬁéﬂﬁ?%%mg} ratio of

s wbk;tleztamcmde toqiydrogycantginingaonipoant tvétiranba fromadbloyt 5:0fto about
from about about 24 carbon atons. Preferred

al r]pﬁé‘#ﬁﬂaélyi ﬁ@p@ %utég % )} - LOTE RES %fpklwfrom about 8:1 to
SUBS jon%e&&er@preeerryomkae&rt 1H:1 8 HBQis: 24 carbon

atons, nore preferably to 16 carbon atonms. An
espeC|aIIy preferred alkylphenol is one wherein the

K584 P R PE R PR TR B8RRI Fol Gampte,

C adtRAEn 628 prop@éh & xitiBame GITRMe BRI, %ﬁcrr)ﬁ@pylbaﬁeene oxide
tetranmer. The resulting al k I(ghenol IS common

c aﬂlrQefamrfé‘rlrt%rwa aubhybyhdensioxisle, 2 Aopexyariere) cParPﬁeyred alkylene
I I

y%é)% yaaﬁ‘gﬁijelﬁ%ep %){g%eg%lgﬁl? %ﬁﬂlg H%GQ ebrortrlg gltdg?{h%ﬁejly and in mixtures
aI tkyephenyl pol yoxyal kyl ene aI cohol s or pol yal koxyl at ed
al kyl phenols. -12 A-2. The Am ne Conponent As
i ndi cat ed above, the hydrocarbyl -substituted
PO MRy E RS i
eESHELYESI AN SALSTELRNAL, 48 poRol e L EATE
angemeralim rpoaaftonnatidut ¢ @miﬂmuhB(bcarhmeatagle wefeatbly Famtabout 2 to

o by e G Mo B0 e T PofnaPRb £ ond L pgptoms.

acCind.is é@ferﬁl&’aﬁ'ﬂ{f&i frém Biid ﬁ&ﬁdhydﬁﬁg ‘éﬂﬁil?f)rynd RO, 8 HtikRfsMhe initial
am ne nit rogen; as- 10 distinguis rom for exanple,

arsiieaf By Wethrﬂ@eaddltlengn the poly{edpaiipn teagijving ﬁuqh@wmrdtydroxy

RS AR08 e LSRR M Rhoh 8ok 1 0o

25

30

C m@ﬂﬁrﬁawmk Imdye prfdraEy Yndilk et o saakyRRERS, Mt @0 8feferably

nDarneaIIl() rlgkfle%% wherel?l the alkyl substituent is a straight or branched chain alkyl of
from about 1 to about 24 carbon atoms. Preferred alkylphenols include those wherein
the alkyl substituent contains from about 4 to about 24 carbon atoms, more preferably
12 to 16 carbon atoms. An especially preferred alkylphenol is one wherein the alkyl
group is obtained by polymerizing propylene to an average of 4 propylene units, that
1s, about 12 carbon atoms, having the common name of propylene tetramer. The
resulting alkylphenol is commonly called tetrapropenylphenol or, more generically,
dodecylphenol. Preferred alkylphenol-initiated polyoxyalkylene compounds may be
termed either alkylphenylpolyoxyalkylene alcohols or polyalkoxylated alkylphenols.

-12 -
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“are ind

| east one will be a primary am ne nitrogen. 15 The

am ne conponent of the hydrocarbyl -substituted

pol yoxyal kyl ene am nes enployed in this invention is
preferably derived fromammonia, a primary al kyl or
secondary di al kyl nonoam ne, or a pol yam ne having a
termnal amno nitrogen atom 20 Primary al kyl
nonoanmiféds Udefiuhing Ropwpepenti ng conmpounds of the

present invention contain 1 nitrogen atomand from
about 1 to about 20 carbon atons, nore preferably
aboylindibate® aboveath der@bzﬁﬁ?lrsd%%hteﬁ pelyek ik Mede dn8inds employed in
carbon atons. Exanples of suitable “nohoam nes include
Nih%ﬁﬁyméﬁWﬁ@Fmnggﬁy@hﬁﬂﬁ@Pommﬁmﬁ$opylanine,
N-isopropyl am ne, N-n-butylam ne, N-isobutylam ne,
N-sec-butylam ne, 25 N-tert-butylam ne,

N-Tn gpesnily thariie codpoyiehtopinbylagimn e erae 6f d¥ast #56uhne basic
N-cycl ohexyl am ne, N-ogtyl am ne, N-decyl ani ne,
N%%%Eéeﬂ%??ré?ofewlw hFeicIEeRcRalonn] 15 opg (Ppkisifatable by a
Nl 2 . 4n e _
3 g S oy i nitrogens s

N-digingeishakfyenfpt yramipie an chtb@yEbiltogye tlzy HGHINMERAVhich is
ey A B0 B 5T A e o

C QRPNRRcoRbbotde will BSSithbyy BIRRYSY abigd nigdshnt iNéee PRYerably at
al so be derived froma sécondary dial kyl nbnoam ne.

THeashprawillfrequiptmay amiee Wgegmdary amine may - 13 be
the sane or different and will generally each contain
about 1 to about 20 carbon atons, nore preferably

abihetarding eoragimeht o teslikioscastydaBbstitmsd piy@dvekaihy ambeidt
| to, ahoqut .4 carbon atgns. One or_ both of  the alkyl
greoupreRdy thiy WyentioRdspisicsHly dervrgrfEom aepgeit. apemary ajkyl or

Prs%zﬁ&fd%?' &ialkﬂhﬁ(l)r%lag%r}e, 8f P axﬁfnethtlﬁﬁigé QGARG ¥mdtd ﬂ'i.‘?rg gen

pendent ecte rom group consi st'i
ofaterat hyl , ethyl, propyl, butyl, pentyl, hexyl,

2- hydroxyet hyl and 2-nethoxyethyl. Moire preferably,
the al kyl groups are nethyl, ethyl or propyl. 10

TymieaY 1BECRABHYn&UsBRS iﬂ&%ﬁdﬁﬂ@%obﬁ%ﬁ%f&ﬂ% frf¥efit invention
invention include N, N-di methylam ne,
N, cniginet njmogen atem amd Krogi aboupi epstioah?®earbon atoms, more preferably

about 1 to 6 carbon atoms, most preferably 1 to 4 carbon atoms. Examples of suitable
monoamines include N-methylamine, N-ethylamine, N-n-propylamine,
N-isopropylamine, N-n-butylamine, N-isobutylamine, N-sec-butylamine,
N-tert-butylamine, N-n-pentylamine, N-cyclopentylamine, N-n-hexylamine,
N-cyclohexylamine, N-octylamine, N—decylamine, N-dodecylamine,
N-octadecylamine, N-benzylamine, N-(2-phenylethyl)amine, 2-aminoethanol,
3-amino-1-propanol, 2-(2-aminoethoxy)ethanol, N-(2-methoxyethyl)amine,
N-(2-ethoxyethyl)amine and the like. Preferred primary amines are N-methylamine,

N-ethylamine and N-n-propylamine.

The amine component of the presently employed fuel additive may also be derived
from a secondary dialkyl monoamine. The alkyl groups of the secondary amine may

-13 -



N, N-di i sopropyl am ne, N, N-di -n-butyl am ne,
N, N-di - sec- butyl am ne, N, N-di - n-pentyl am ne,
N, N- di - n- hexyl ami ne, N, N-di cycl ohexyl am ne,
N, N-di octyl am ne, N-ethyl-N nethyl am ne, _
N e PR i el el it sB TR AT Ao
l\l—z&d)rh;/,lmdkb pmlfqrh‘tﬂynah@;t 1N Ablit G2atbpd noxyse trioyl prafeiabey about 1 to
‘N, N-dij ( 3- hydr p X
N R4 4 G s T e ok BT cispns SR RpRieimp R more
er%l- g}pat%,llﬁg_le Pr efellr\|r ﬁfld.se;:ﬁnldar.y am ngs are
, i met hyl am ne, N, i ethyl am ne an
5N, N-di - n- propylanine 20 Cyclic secondary anines nay

a e addi,tives e
B B ok S R R MR g e rom
whigis gioals eansﬁmgbhﬁfethﬁ QYL PrEpyl HutTDFedt B heRi, 2-hydroxyethyl and
6- menmbered rings containing up to about 20 carbon
at bsthoryahyl; Mgre Rréf?raéilhuthrgalkﬂ@rcaw e Aethylo gl ertrseRyls
generally saturated, but nay be fused to one or 25
nore saturated or unsaturated rings. The rings may be

10 subgtidal sdcendany brhinky shhacbandybe usgd s iafentivn taclud=o

0 bo
R e R R
I mqlwdﬁsopfowahﬁ&w@a N"tﬁlﬁa&ﬂ%/lbﬁhféeﬁ'l\ﬂ lg§ec- mrlaﬁtdedl ne,

0 nor phol i ne, di met hyl nor phol i ne and The 11 ke.
SuN NaBi- @pgﬁylmmenélsN clan- Hwayl@malesNﬁ\&dgiytloh@rylamme

I
o SER Rt AR PR S BN g R PR Cger

15 at Nrfsbuaf/l-Iswdnhylarﬁﬂaeplqlmanﬁtmaymﬂxhe b&etﬁ?pﬁtlaéyﬁgpyflﬁrﬁﬂ‘ﬂe
one anot her by at ast two carbon atons, i.

polNyPEH-hEectHaineg é‘ﬁ didihydroxgethyanype ar e not
oo BBl Sy AR POARRIRE NRU QB FAIhERE OnC ©F M7

hyNﬂ*bdM}brogﬂimth,yl)azﬁoie)aﬂmﬂ&elﬂcehﬂmifdﬂ@daecondary amines are

gq?\i)ato nltro of fromabout 1:1 to about

1 19’1%3111? thy 1p¢ & Ry ProPEERGg t he
20 conpounds enpl oyed in th| S invention using a polyam ne

where the wvarious nitrogen atons of the polyam ne are
no€ydissemndiny alrliyeseoayi atsd entsed gefoen die addithst bmptdyeahiai this

: glglg%{tgm% ﬂ'ﬁ%{s glgglgggunds a%ﬁgl all%fd gtrgl?pss w ostsaicen together, form one
or more 5- or 6-membered rings containing up to about 20 carbon atoms. The ring
containing the amine nitrogen atom is generally saturated, but may be fused to one or

25  more saturated or unsaturated rings. The rings may be substituted with hydrocarbyl
groups of from 1 to about 10 carbon atoms and may contain one or more oxygen

atoms.

Suitable cyclic secondary amines include piperidine, 4-methylpiperidine, pyrrolidine,

30 morpholing, 2,6-dimethylmorpholine and the like.

- Suitable polyamines can have a straight- or branched-chain structure and may be
- cyelic or acyclic or combinations thereof. Generally, the amine nitrogen atoms of such

-14 -
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10 within this invention. A particularly preferred

group of polyamnes for use in the present invention

are polyal kyl ene pol yam nes, including al kyl ene

di am nes. Such pol yal kyl ene polyamnes wll typically
contain from.,about 2 to about 12 nitrogen atans and

{ riPatt o0 ke g 53r S ReaPoly AEREM ey
abicutpolyairinalauing 24 afaid) eifuckire AFe ndPE@tBIaThy poli/Agine may also
al kyl ene groups of such polyal kyl ene pol yam nes w | |

C OFFET ORG B GHYESD AHBNa beurally Gresantise An athener a eyl group.
pr : tin2n . t :

B LR R e ke PR o RO 12 BBy g

et peyliedeti maferred. 20 pr opyl enedi ami ne,

i sopropyl enedi am ne, butyl enedi am ne,

pent yl enedi am ne, hexyl enedi am ne,

di Rty 8RE tHe AMpdtadsEnilORY £ 1S il @oR&sing a polyamine where the
di met hyl am nopr opyl am ne,” di i sopropyl enet i amne,

di vops eittegen aipingef the dolysméncaut potavetiemichlesquivalent, several
triethylenetetraamne, .. tripropyl.enetetramn ne :

¢ RO LR BB Rle R ATiG BhEEh Sl encompassed
pewritiatkiy ieaeiexam ne, 25 di net hyl am nopr opyl am ne,

and m xtures thereof. Particularly preferred

pol yal kyl ene pol yam nes are et hyl enedi am ne,

| di ﬁ&;ﬁﬁ{ﬂcﬁ{éﬁg #éegg#tlg%mﬁﬂ &Fﬁoﬁ%alnﬁﬂe?stfgé 55%%&&%5%9&11%1&1% are

15

20

tetraet ni‘ne. st preferre

et oy adindeticguil yumiassdindivdingydllepeicrdimninae Sudspsagilayibye polyamines
ettheneqhsnine. 30 Also contenplated for use in the

pr ELRPICRX SRR FORAROR A 10 0OW Ol AR GRELMAY AT TR dDOW 2 to
M40 dfo i AIBHY B ekablyut 238 GBoEYA! dafhoR AN PRES ably, the
conpounds include piperazine, 2-nmethylpiperazine,

N-glievlend groensofisueli pdyadizilens polyeBiines will contain from about 2 to about

N-2- hydr gxvet hyl ) pi azine

L Ge et AR e SRR S R ot 3 g sPPB OB,

N- (2-am noet hyl ) pyrrolidine, and the |ike. Anmong the
cyclic polyam nes, the piperazines are preferred. 5
velpangRes H suisdily pely dledera pal vamisestinpludasethylanadipmipe.es ent

o B AR ife SETR S bine YR i JR R R

arliexyleaediareinanditthylen@tinaihs, diplopplesfdahng, am nes and

=

their rfactlons are detailed in Sidgew ck's
- oﬂﬁ%’ﬁ?

25

30

9 " The
hylapHaerranylmine. qyspprapupetrianige «HogHlepstg gmme,
OcdiQlbutl MaBerialild Gfetylenetetraamine, tripropylenetetramine,

triisobutylenstetraamine, tetracthylenepentamine, pentaethylenehexamine,

dimethylaminopropylamine, and mixtures thereof,

Particularly preferred polyalkylene polyamines are ethylenediamine,
diethylenetriamine, triethylenetetraamine, and tetraethylenepentamine. Most preferred

are ethylenediamine and diethylenetriamine, especially ethylenediamine.

Also contemplated for use in the present invention are cyclic polyamines having one
or more 5- to 6-membered rings. Such cyclic polyamines compounds include
piperazine,. 2-methylpiperazine, N-(2-aminoethyl)piperazine,

-15-
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"Chem stry of Organic Conpounds"”, Saunders,

Phi | adel phia, 2nd edition, 1957; and 10 Kirk-Qhner's
"Encycl opedi a of Chem cal Technol ogy", 2"d edition.
especially Volune 2, pp. 99-116. A-3. Preparation of

t he2 ydioq @!ﬁﬁ)ﬂlpe@iﬂﬂ il DU e N PR ey DX Blebkh& B%ﬁﬁb@&roliﬁﬁle

The addltlves e oye ed in this invention

c Oh{etmentthyDmpie, dﬁ’édaqé{)fh? Blse vimprggdbe cyclic pog/ammes the
h tuted pol yoxyal kyl ene al coho
eﬁ%%ﬁ%¥gﬁ&%%'tmmwhan i nt er medi at e, wtha
ni trogen-containing conpound, such as ampnia, a
primary or secondary alkyl oam ne_or a pol yam ne,

DA ol RS St Abd FoT e WE? PRCsFb iveRiARATs ERmgrcially
PaL Y%Ak BhRREnA) 9@&@{)&6&‘@?91&11&1; ‘Q/mhtal:bewell known in the art. For
pol yoxyal kyl ene am nes" enpl'oyed in the present

| rygnpleonetaods foypegaingypnknsend tlmnlmmmus areldatailehim Bidgewick's

ed USi. i onal ~progedyres it

DS Re fale RS A s B bt i o T s
fGCh&ﬁiﬂtﬂg?loﬁOrgaﬁlcl@cﬁlpoﬁﬁﬂﬁnSatﬁi@&s ﬂlﬂ%ﬁ&pﬁﬂoznd @cﬂﬁon 1957; and
2,841, 47 as well as U.S. Patent No. 4, 't he
dikgel- @ﬂmeé' "Bicyelepedia af Ghamicalkeehnsdoat’ e h@h@m neswclally
rg&g 5@§§§rably, t he pol yoxyal kyl ene al cohol s

are pre ed” by contacting an al koxi de or phenoxi de
metal salt with fromabout 5 to about 100 nol ar
eqU|vaIents of an al kyl ene oxide, such as propyl ene
oxi de &y butiAPEREODHRY %@Hyewﬁﬁbxk%w@g%@ Ralygyyakkalene Amine
oxi des. 30 Typically, the al koxi de or phenoxi de net al
salt is prepared by contacting the corresponding

.h%c@d@itiammmlmd\m this avsttioomgyiwseny @ity psepsoxdi ymeacting a

id t d th
sy Br Y Beh B Rl S e B yotih an
X Y€ iR ithhenitrb def.codRéighe Wuﬁﬂtéu@lll hyaraabid rz@fs'ﬁ'mary or

condi tions at a tenmperature in the range fron1a out

- Becogdary alybumonqapgneof ppolyrome dssigscribed Berein. about 3
hours. The al koxi de or phenoxide netal salt is
generally not isolated, but is reacted in situ5 with

t Mihedly ot 26 ¢-kstiee® polybxialiytenfalcdhily hedieo duintigs t o
provide, after neutralization, the polyoxyal kyl ene

aIP@b’I?ESYa ktenemsBts RO AR Hie Presselinyntios agstpisdly known

¢ Q:B&BS&&Q thafl ch beﬁ&?&{r Sl zge'bo h @rgg»}{%rp%!c%d . rﬁx@@g‘b‘é&ﬁedms

a‘tenperature o to aout
f cfor preeamng Boe cozpbondsmetaugROfon exunsple, S it SUHaeens Blov.€2)782,240

for actign, ) .
d&% ? 458, as weﬂ as U.S. Patent No. 4,881,945, the disclosures of which are

incorporated herein by reference.

Preferably, the polyoxyalkylene alcohols are prepared by contacting an alkoxide or
- phenoxide metal salt with from about 5 to about 100 molar equivalents of an alkylene

oxide, such as propylene oxide or butylene oxide, or mixtures of alkylene oxides.

Typically, the alkoxide or phenoxide metal salt is prepared by contacting the
corresponding hydroxy compound with a strong base, such as sodium hydride,
pqtassium hydride, sodium amide, and the like, in an mert solvent, such as toluene,
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i ncl ude toluene, xylene, and the like. Typically, the
reaction is conducted at a pressure 10 sufficient to
contain the reactants and the solvent, preferably at
at nospheric or anbient pressure. The

hygdnoGasithe fedshidr léﬁl%%‘alﬁgily oinkday k@xﬂﬁu&{s‘%@ B %mﬁ@%{tme in the

then be converted to the desired polyoxyal kyl ene
amiapge bym abawr | &ty toofbopt b dltoe Srokribant §.25 torebont 3 hours
For exanple, the term nal hydroxy group on the

hydr ocar byl - substituted pol yoxyal kyl ene al cohol may

f i TI&I alla®idaoor\pREdBite fetal Siltid el aavisolgted) i gk resetedin situ
nesyl ate, chloride or bromde, and the like, b

r e‘éﬂile Fh?r‘ﬂlwftﬂﬁ oxidegr mipre ofaliyiane oxilge i prawde, after neutralization,

| r

or o BEAR/A: AL BhOF THE POt B Elchd is ypicaly copdycicd ina
rmgnbt;tlaﬂial]lye.nlrmnmnh@ti S(ﬂwena amnteh@lanamrﬂef femniabaiti e bty about
re td of as t hal j mi t he. presence

Sy gawbgﬁq B@ﬂwa@ SR ﬁﬁlﬁf?‘f%ﬁﬁﬁ%ﬁt@a
Thi%c]ﬂ@é %@B%Yléll@l/én@ nzﬁldﬁﬁé e, 'I?]ﬁigﬁ c?d &l r\éﬁ?ﬂbi‘i@s dohducted at a pressure
subsequent |y converted to esired
hyshilbaent by tonsaib tei reantants il throsghednkyprefrablyrit lendspheric or

o] with a suitable am ne, such as hydrazine. 25

Thgﬁﬁngg ngkylene al cohol may al so be converted to

the correspondi ng pol yoxyal kyl ene chl ori de by
reactlon with a suitable halogenatHg% agent, such as

HCEhe hydppcamyl-senhistadaolyasyalkpieantlentohyay tien Wonﬁw to the

laclspaGRIR Lok G ) AL i ade, BHUAPH o

15

20

25

30

s anmoni a, “a pri
nonoam ne, or a 30 polyam ne, as described, for

ex nmple, in US. . Patent No. 4,247,3Q1 t nen, the

i e&%‘BPIIS be t‘?ﬂﬁ?‘@? LY‘Q‘“’I%%‘SPE Bt ﬁteé’éfg%?fgwgb tituted
r e}ﬁ(ﬁ&&@ﬁﬂ‘(ylené- ZlC&lld:l %[ar}‘feﬁrbt\’k%l ¥nver8 to 2 suitable leaving group, such as a
hydrocarbﬁ -substituted pol yoxyal kyl ene am nes

enplgyjaiel chloritdper blprre@fe pod thqxhétn,tbmnaqm;z vhith qowetpialﬁedagent such

fromt X Kk e, al coho

o DB B RTDHD Po Y B B G e STt o Rivaten:
S UilferASdige $i6dyi th&0bd dbnvkad- to BILBRmMNS. deBivdth b364adtRn with
Rath et al. and U S. Patent No. 4,332,595 to 5

HepPasassivamplahalimide 1 the pipsersk o o putsblstsolunic uchrag
' nﬁ%ﬁﬂﬁ&ﬁﬁﬂmﬁl ﬁienTﬁ)é/ %&%1%&2%5{? BllltfdaﬁIH erd% U’%Ng%? subsequently

am hat1on proce ure,
potamvyal teyheedigired hydrocarbyl-substituted polyoxyalkylene amine by reaction

with a suitable amine, such as hydrazine.

The polyoxyalkylene alcohol may also be converted to the corresponding
polyoxyalkylene chloride by reaction with a suitable halogenating agent, such as HCL,
thionyl chloride, or epichlorohydrin, followed by displacement of the chloride with a
suitable amine, such as ammonia, a primary or secondary atkyl monoamine, or a
polyamine, as described, for example, in U.S. Patent No. 4,247,301 to Honnen, the

disclosure of which is incorporated herein by reference.
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al cohol is amnated with an appropriate am ne, such as
anmmonia or a primary al kyl nonoam ne, in the presence

of hydrogen and a hydrogenati on-dehydrogenati on 10

catal yst. The amination reaction is typically carried
OUAlifnati RIP ARk HESS YL sh Gt RNAR Hhm#eHe edi
about 25gﬂg{andugresgﬁ}es of aboﬁ?®?F3%g %g%?%gﬁ?h? n the
5, 0BEIH Fvgntionnay be pispychbowtthe c@TEPemlingRlyox3allggne alcohol
psSi [ Lon-dehydr nat | T

e By R A A PR s aosorbea n
palll. s datent Noofyal 2,364ntb R ot ab apdelS. Patent BBr QBIA505 tor

niéé res the[egf._cbnerallyh an excess of the_ anmpni a

or Harstieans at-Jae figplpsirss qfgiuch apawomordebiarein by reisragce.

to about 60-fold nolar excess, and preferably about a
10-fold to about 40-fold nolar excess, of ammonia or
anilmthe rafwetive dreinpteshupododercatiie hatioomrbiissubstitnied golyokyalkylene

it ol yam ne.reactant, the.am nation )
or BB oA SR S8 etk R LDt Bt e pimary oy
degohbiie) iR t@%@&ﬁ@égfg%?%% arfda ﬁﬁﬁbé&@ﬁ&{l@ehgfmfgga%on

Publication No. EP 0,781, 793, published July .
t heatelygfe Tesuniaaigin ighition 13 ypicaldoeqroediowdt ramsiairbyin the range of

refer ok 1 Jot dtety. Accordin [ 3

or GERRERE-C Bl 201 EfraRBECh Rl 1900 bape 5000 psie
COopiefehisd abduit h,580 iy shoag e ned poHa-Siehyed hgaeaeatddion dehydrogenation
catal yst _at a tenperature of at |east 230 C to provide

a prlyste meende Ahase oataining patisaen palledivgmicebrlt, gickel, copper, or

su AGRtd t ' J . : ;

oo REERlAGHRR UhyBuRPLIBISES, by b SRS Thphs

hy dracigeniatsainsushtaa byst a Saoldrtodbme 60Held rmpobyexyal ind @aterably

pol yam uct . LE,A3-1 Preparation of,
Doaal r SR S TP S e tiss R P ORI By e ne)

Amine 30 A

dodecyl phenoxypol y(oxybut yl ene) pol y(oxypr opyl ene)
antWheniesrepralygrenaipn isarriadettiwith weolianmied icevianti th amination
gr%g:ﬁ%ﬁ%ragf o%gggétgﬂgsg%%i & o(—)slt pnlz?r%cé%loulrey a(sod(egcg'}blég line El%)opean Patent
polAypheayibh Pybkaedp Noy KR BRI .08Y, pabkshea €190l 99MhRI®icTbsure of
the _al cohol has a nunber average nol ecul ar wei ght of
abBiHch1STgOrpPREcdisTiR By ydbrRydedn 8y entirgtya peediding f@his procedure,

| \F/)vre I§ gﬁwg%a{llggéﬁeda@(%ﬁs ik ﬁ?&@ @&{ta#ecd WL & hggllog%&tigirl—ggtﬁdé‘%%enaﬁon

25

30

rati1o o but yl ene oxi
oX catalystiah a tenatatare e atieidn 230 pr moedu aslydesic chtbedyl n
U. S. Patent goci 4,191,537; 2,782,240; and 2,841,479,
as THRMediLs, phik;is RIbERANRRYY reactethwifk pHRb@IANSH adrapsTalre below

TeghiiR 0@YC: in the 'pré%QriJe lo® BydrYnURR ahSdrob@RionRaLE s BProduce the
polyoxyalkylene polyamine adduct.

EXAMPLE A3-1
~ Preparation of Dodecylphenoxy Poly(oxybutylene)poly(oxypropylene) Amine
A dodecylphenoxypoly(oxybutylene)poly(oxypropylene) amine was prepared by the
reductive amination with ammonia of the random copolymer poly(oxyalkylene)
alcohol, dodecylphenoxy poly(okybutylene)poly(oxypropylene) alcohol, wherein the
alcohol has a number average molecular weight of about 1598. The poly(oxyalkylene)
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5 The reductive am nation of the poly(oxyal kyl ene)

al cohol was carried out using conventional techniques
as described in U S. Patent Nos. 5,112, 364; 4,609, 377;
and 3, 440,029. EXAMPLE A3-2 10 Preparation of

Dogleshivt RhepepsteCRbm(@yRmMnthSINRINAM NS Weight/weight ratio of
dodecyl phenoxy pol y(oxybutyl ene) "am ne was prepared by

t hlautylegetids/ad paenyianc o ldenint dscerdensaivathghe procedures described in
dogec ¥L¢BH%@?%XX 1?10!5%( 9’%? Uiyl §38) szﬁ'@gg%'w é’s' %R Othmer,

average of "about”’

do&hmydzlp;bmlmommmqaq @xqtﬁutng/’am@‘)edaio@phslumMS) 1 gee pageTh?.
fr n1d decylphenol nd butyl ene 0é|de i n accordance,

et souiirbel Bs paeliprikdisnekhel Wit Npasing
I
il’ ﬁ%@%&é%&%&éegé%es&ﬂgdgm %@é%ﬁt Ngﬁ? 5}?2& 36854, 5(59 377: and

, ncycl opedi a of emc chnol dgy"”
4t h4€8029.on, Vol une 19, 1996, page 722. The reducti ve
am nation of the dodecyl phenoxy pol y(oxybutyl ene)
al cohol was carried out using conventional techniques
as descri pgoh P aS.2 Patent Nos. 5,112, 364,
4,609, 377, and 3,440,029. 20 B. The dycol Ether
CoPﬂi@Dﬁ@fFﬁn affeodgeyrisnoe B@W(Oéh‘blﬁtblye@ Aminghi s i nvention

ca c@ﬁcfcy? %ﬁc%c?rnr?to%?ogg%h%ﬁene 8111',1]389 LS ggepgg?ﬁ%gq%{fﬁgﬁa{?eﬁamam“

f r @ith ameishial offa@o&&l@lﬂleﬁﬁ(yQﬁIﬁﬁiybat)@m&) alcG¥bl hsvidg @ at@age
C5 al kyl ene groug IS an |nte?er such that

t h@olepilacyieght ahe fg)fﬁtl 6%9 Tthﬁéioéffcy’@éilfn@ﬁ/i?@ (pxybupydane) alcohol was
albﬁflé%arwﬁo&(?iog&%tabtl‘leéolggg bu@le‘ﬁé SI(@E: aRlYc s waﬂ r'fltl)? %rocedures

ene grou VI Nng to carbon at ons,
paddsiiihedan IyS. PRAO! Nes. éd@ﬂ;ﬁéa 7827246t hyd BRE1,4%, deyell as in Kirk

pr 88%1'16%n'%n8})1(c|1c9p%d1%r0f %E:%lcap '?eo%blggy Ol g‘dn)%rlil \?c'?lume 19, 1996, page

722. The reductive amination of the dodecylphenoxy poly(oxybutylene) alcohol was
carried out using conventional techniques as described in U.S. Patent Nos. 5,112,364;
4,609,377, and 3,440,029.

B. The Glycol Ether Component
The glycol ether employed in this invention can be represented by the formula:
Ry—O—+R,0+-H
oo}
B-1

wherein:

R; is a hydrocarbyl group having from about 1 to about 30 carbon atoms;

R4 15 a C; to Cs alkylene group; and
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thereof Preferably y is an integer froml to 50.
Preferably, R3 is alkyl, phenyl, or alkyl phenyl.
Particularly preferred al kyl groups for R3 are

strai ght and branched chain C, to Cl15 al kyl groups.
Preferred al kyl phenyl group include those wherein the

al kyl 10 substituent contains form about 4 to about 24
car bon at pirsnanigeeroneh haethe matidoplat wetght ofitbe ghyedloather is from
atons. A particul arl ferred al kyl phenyl is
dodecylphe?&%h&ﬁnfﬁﬁ%ﬁﬁgﬁb of glycol ether conpounds
‘useful in the present invention is conprised of one

or_a _mxture of high nolecular weight glycol ethers, .
5 whigesrabht heis g pikyling groupdayisg grie 46prben atogisy el meterpagticularly

c - : -00Q; : ;
B B B R
abtherofl PEGabl¥lyesan hitaphr froml leto B0 aPrefueibdintR;ds yikel, phenyl, or
ethers c be synt hesi zed according to the. descrjpti.o )
deé]ﬁxl?lrfé\aaf ReTe REB BUReTT ol S Ff%é?a,abeyqft 244 blgpelpd chain
Pot Xy ?hih&?ﬂ' £ CORRIRAMK Iph%}?jﬂ AR iRERIChobd \ohAUIRRE alkyl
of oxyal kyl ene ‘groups in Pbrnu a B-1 wll be greater

10 t hahstByen? Qodains faanadhoinid wrebobield dagdhohiatomys dnd riae praferably 12 to

B- is.greater .than 5 . Preferably, .y is I nt eger

£ e I saboasgnotie B Sino ol (T 3B e iip i hen

preferably from 10-25. In one aspect, y in fornula

B-1 is selected to be substantially the same range in

v afr geb-grouR of glycglsihag campounds agcdlivtherirgpnivpyadignay comprised

wej - r act er | Y. L :

v 3Bk ofh Mol e B 106 B ol By R b mplecyta
15 60weight, ofhor gyl ether edahpouvad id fe@s b 7ab autbodO3,68;,andtmore

40 C.and at .| east, about .11 cSt,. nore preferab t }
| eRfelerabboipyings %@F?ﬁawmg TQEn gyt 8%{)%4%8% 1=§¢%§ge?ﬁ ygh

. | _ . . _
A B oDt o b I PROHRHR6 Bod dosciififon,
i ndastrgtied haretiaboveefdr grediydroofirbmbsubpinnied phox gy énsd@@nponent;
cSt 40 C.and no re than about. 50 cSt 0 C
o s Ry T b%; ATl Bis SREptin Topfits RO vl igeter than s,
20 abgutatcHld afistherdfbhstAdh Gn Bthuld B, 9 breaies 8RE 53Prefiably, #6 an
cSt at 100 C with partlcularlg preferred conpounds ‘

haipfosgy 898 S moessprferabin8-ABuad evranmerb ptaferably fiome 18425. In one
40 e&’kﬁin%nﬁ(ﬁ%ﬁfi? @Qe&gc?t%tbe?égbs%% iafld th%%?mg'r ;;g?n v!l]llug Qs X in
nn?g (r.e. e rofecut &

cul-ar ‘weig nunber aver a

wefoghtila 1f Frefiiréd ighandeQ0Q)weidie clyeoiadidrs &@ chfratepfal by ighving
units forped by reacting an_al cohol or polyal coho

wi Yipeogities ey Rydibird pif alkat letaborsO QB pppismeclasaplyeat least
25 ST U anCcas ot s oL Rt SRS
noitd 006°6f Intaddition, these high molecular weight glycol ether compounds used in
the practice of this invention preferably have viscosities in their undiluted state of no
more than about 400 ¢St at 40 °C and no more than about 50 ¢St at 100 °C. Mbre
preferably, their viscosities will not éxceed about 300 ¢St at 40 °C and will not exceed
30  about 40 cSt at 100 °C. with particularly preferred compounds having viscosities of
no more than about 200 ¢St at 40°C, and no more than about 30 ¢St at 160.°C. The
high molecular weight (i.e. number average molecular weights from 750 to 3,000) are

~comprised of repeating units formed by reacting an alcohol or polyalcohol with an
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oxyal kyl ene groups in the nol ecule are derived from

2-propyl ene oxide. Details concerning preparation
of such pol y(oxyal kyl ene) conmpounds are referred to,
for 5 exanple, in Kirk-OQhner, Encycl opedia of

Chamied oxl&chnal a@%)‘o]?gfmg ofidk tahcgﬂr butM@h@S‘Sﬁdé—@ﬁh Eﬁ@ﬁﬁout use of
633-645 (Copyri ght John Wley & Sons),

r efteylerrceads |anré@Bpt¢1eI&)epmducttm Wmcfe@dmg%m@r%tof d"fe t he

Kirk- d

ORI B RGP HCBF BBrariec WO R by TP LPERKEL. Detels
U. &ncéiaingPrepaitidn o2 subhpokBdiyalkyite) &ﬁ@ouﬂd%S ré36rfled @NLbr
2,457,139 al so describe such procedures, 10 ang, are

f ubNayple dpKplrQthaer. Kagysiopedip of éifhém@ﬁl:?éech;\olsam?f“ HitE, y
pr@fwﬁﬁ{eil%r é&%%ﬁgﬁ%@s Oﬁphghﬂbﬁgfzg Ja{rbﬁlﬁiegw SEM& in

enpl oye prese nventron 1's co ed o
Or references citedl théreinptive faregang axcevg iofthe Iy Odimer ehdswkqaedla and

conpounds; mher?@n the nol ecul ar, wei_ght, of each

5‘/"6 SrLerep¢fs cligast %%’F’%mf}%rp?% hfff@n P ErengHr atent
p r ﬁB@ halkysskr DM sldfs. § QA@ BOMtn32057 E}@ﬁ’ afg¥ ﬁ@seﬂgé @uch procedures

preferably fromaboldt 115 t'o about’ 250. These

nmoarelcané aﬁly\mq:cgmra@djhcmin tetaferancar e char acteri zed by
havi ng viscosities in their undiluted state of |ess

t han about 40 cSt, nore preferably |ess than about 30

CSh, paatcu&ay@re&@ed H8SLoRPSthe bilvad)cyhep E@hPE AT ehPWyed i in the
nol ecul ar wei ght gl ycol ether conpounds, the nunber of

oxBrEsdey nyptionns eempyiised of png ¢rer mixtyre pﬁiwamekpufabwghﬁ gycol
an%}ha% %%{)0&1‘[(19%&31‘%18 th ag']]p.&ﬁ?r%eﬁé ?@1 of {Jﬁ%c 4 ey

even ‘“hore
t haﬁﬁpdu_nmmdnadoo & 430 hphd prgfeyabw freinhals to Gl @ﬁm dﬁd ave more

synt hesi z d b ctln n e of an al cohq
on%fcfeeféaéy 5 tp aﬁ? &g@ @eéﬁlogﬁn@%@ V(fa%l&fg@f%ﬁtﬁers are
et aaska%%ze& bP h&’ﬁﬂé %@@asn@% {REe uh(fﬁmt&pétm oPEEBSﬂhQ&E&QJt 40 cSt,

be a derivative of | ene propyl ene
gI yiol:d preﬁr@ﬂmgtbéethm Qiqata)(]) QStdat;iﬁd’@ylreﬂleseaﬁrtg:lugaﬂyl preferred low

|1 B lecynE g Sief 5 Bl SrRUBER U erihe! rolSIhE R & vin the
| NedriadR Eﬂpﬁ@o@' i¥§191nt@Ef'ﬁ61§ 1t6g; &bwae%mrm 18948, and even
tri-glycol ethers. Exanples of nono-glycol ethers

| nmomr@qui@rlmﬁ@nglty éoCommnhnfémWDwgnwmulf(rmﬁylglycol ether
Fﬂg 2.136 S%tﬁ%(éﬁﬁﬁ%ﬁ%%ﬁ% G ol'f‘%n aff:f)ﬂ)ei thh one, two, three or

monopr opy

( Pf@xp)ﬂol@&if laf oRide @rcfeﬁbﬂw&t&fl&@dr}iﬁ@ﬂéﬁém akldry byp3&dlly considered
et her (Butyl. Cellosolve), ethylene {CO| nmonohex

et ke a(qlfrészfﬁwm qﬂ&é@%&)}mi pgipﬁkﬁné ﬂbfcg fediylans .gbffﬁﬁ Mpropylene

et E ol @Y}ﬁﬁ'&?}l 555 E'ia%r tHM%B% eﬁ@ cg%éﬁﬁ’ lthermﬁgofnﬁlﬁg%ﬁoepl)?w

et hﬁnlteo(llﬁr wmglht Hyogatals) mclude mono crchol ethers, di-glycol ethers, and
tri-glycol ethers. Bxamples of mono-glycol ethers include ethylene glycol
monomethyl ether (Methyl Cellosolve), ethylene glycol monoethyl ether (Cellosolve),
ethylene glycol monopropyl ether (Propyl Cellosolve), ethylene glycol monobutyl
ether (Butyl Cellosolve), ethylene glycol monohexyl ether (Hexyl Cellosolve),
ethylene glycol monophenyl ether (Dowanol EPH), propylene glycol monomethyl
ether (Methy! Propasol), propylene glycol monopropyl ether (Propy!l Propasol),
propylene glycol monobutyl ether (Butyl Propasol), prdpylene glycol t-butyl ether
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propyl ene gl ycol nonobutyl ether (Butyl Propasol),
propyl ene glycol t-butyl ether -21 (Arcosolv PTB), and
propyl ene gl ycol nonophenyl ether (Dowanol PPH).
Wherein as wused herein, (Cellosolve, Carbitol and

Dauabszblv 12IT8), ﬁﬂdqﬂsﬁsaéﬂ@ssmfol o by éﬁ@%va&n PP®)Y Wherein as

(Arosolv) is the trademark of Lyondel | em ca

Cotfpa RS einaffepliopt v Sseitp] prd Dﬁ@aaql)aaxe kademasks erihon
h | ud
o o Remichy CORBERE A BlonFlo e @R GLIE T Carbi tol ),

di leydmyitie OhergicyldGdmpann (I&idf(?fop@id’l)% tl(eﬁﬁerdlemhﬂd 9f,.Union Carbide.
di et hyl ene gl ycol nonopropyl ether (Propyl Carbitol),
di et hyl ene gl ycol nonobutyl ether (Butyl Carbitol),

S' Eéwé’éeﬁﬂﬁﬁvegﬂly%ﬂol E'fﬁ@f@ hetyde (ﬁ@tﬂﬁ%ne( %12&5{ |mo%ﬁlk8{hty%timr

nononet h Ar cosol

ropyl ene
DF&ethyi rﬁhﬂdto@x dllgshl}’&ne gmcybrobnwm eijbr (élattetol) Q;@dwmmlolycol

trfflg%qpy LS e e e B8 e
'\@uﬂﬂ%ﬂnog)l &@mmene egb«@ItrﬁMﬁ&lBﬁylgaltﬂéﬁ AexPPOedibY) dl?;di,,?kne

(Ethoxytrlgl ol trlprop ene 5 gl y¢ol nonone
et #lggol FD@W X QOﬁfPIﬁrIﬁW} @ﬁ@d@lrcw ne @bﬁ@lmbp%pﬁﬁbr
qgﬁ@? I TPnP) Particularly preferred glyco
et@g}s are ‘e Eylene gl ycol nonophenyl et her
diethylene egcoI nnnophenyl et her, propylene gl yco
ophen ropy ene glyco
FreRgve ﬁ@?%ﬁgﬂrf Helude pigcthlpnecs yenl &ﬂnamﬁ@wetaﬁre
AR T8l mbh Rrn 1Pt 1

V\,her ei n: ﬁ%}é&&s |slyfée reéwctcedmfr(é)er@fnll_%3{7}(5# oEgEienoz%)(lll gi‘rgco)e Aﬂmpy e
anglygol mogormnthiyhtteeydPofvanrh TP M) triromyieherabyce! moetbezr]abpyl ether
fr 1 tpg;. -22 C. The Aromatic Ester Conpound The
ar'oriate §?QT conpound enpl oyed in the present

i nventi on can be represented

Particularly preferred glycol ethers are ethylene glycol monophenyl ether, diethylene
glycol monopheny! ether, propylene glycol monophenyl ether, and dipropylene glycol

monophenyl ether and the like; which accordingly are represented by the formula:

0~-CH,CHR;0)—H
p

B-II
wherein:

‘R 1s selected from hydrogen or methyl; and

¥’ 1s an integer from 1 to 3, and more preferably from 1 to 2.
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by the fonnula: 5 R O 1 RB RO R() riJ~ ~-OCHCHO
R7 C1 wherein: R6is nitro or -(CH)"-NR, 1Rl 2
wherein Ri i and R12 are independently 10 hydrogen or
| ower al kyl having 1 to 6 carbon atons and n is 0 or

1; R Tre Aveia0988ter O¥AHOXd nitro or - NRL3Ri 4,

wherein R13 and R14 are independently hydrogen or

| oner al kyl having 1 to 6 carbon atons; 15 R8 and R9
ar g{?%g

6 g%ér gﬁ&?@%@%{)ﬁg&y ?}ée(aa %sleﬁ’tl F‘yénrtitg;g\éh ljeﬁ}egented
nuoibe fauetaage nol ecul ar melght |n the range of about
450 to 5,000. 20 The aromatic esters of fornula CI

and nethods for synthesis are disclosed, for exanple,
in U S Patent NoR;5, 749,929 incorporated by reference
inits entirety. The preferred aromatics ester
conmpounds of formula C® enployed in the present

i nvent.ion are o§e\\ ﬁﬂgln R6 F?Aﬁltro ani Rig
Mor e

N-alkylan1no or 25 (am nonet hyl)
preferably, Ry [Ts aﬂT/ro @moH-OH— .
Most prefera S an am no or --CH2NNR gr oip,

especially ani no. referably, R7 is hydrog

hydroxy, nitro or amino. Mre pgeferably, R7 is

hydr ogen or hydroxy. Most preferably, R7 is hydrogen.
Pr ef er alhgreinRi 0 i s a pol yal kyl group having an average

mor 6 pr of BESUTS gh gL P GIR R 5 Sherdmaho aay Ao Riicpendently

pref er abl yy@abgdt or99Ret Akyd hatile 176 6tabhaRhdvmstdiB n is 0 or 1;
aromati c ester

Ry is hydrogen, hydroxy, nitro or -NR 3R 4, wherein Ry3 and R4 are

independently hydrogen or lower alkyl having 1 to 6 carbon atoms;

Rz and Ry are independently hydrogen or lower alkyl having 1 to 6 carbon

atoms; and

Ry 1s a polyalkyl group having a number average molecular weight in the

range of about 450 to 5,000.

The aromatic esters of formula C-I and methods for synthesis are disclosed, for
example, in U.S. Patent No. 5,749,929 incorporated by reference in its entirety. The
preferred aromatics ester compounds of formula C-I employed in the present
invention are those wherein R is nitro, amino, N-alkylamino, or —-CH,NH;
{aminomethyl). More ﬁreferably, R is a nitro, amino or --CH,;NH; group. Most
preferably, Ry is an amino or ~-CH,NH, group, especially amino. Preferably, Ry is
hydrogen, hydroxy, nitro or amino. More preferably, R; is hydrogen or hydroxy. Most
preferably, Ry is hydrogen. Preferably, Ryg is a polyalkyl group having an average
molecular weight in the range of about 500 to 3,000, more preferably about 700 to
-923 -



conmpound has a conbination of preferred substituents.
Preferably, one of R8 and RO is hydrogen or | ower

al kyl of 1 to 4 carbon atons, and 5 the other is
hydrogen. More preferably, one of Rs and RO is

hy8L00@ end nret yferanty gichyPQ0 toanot hefatiierthe sromade egen.
Most preferably, Rs.is hydrogen, npethyl or ethyl, and
RQCqrepo QE‘F%@ %‘?y‘f‘.lblwgﬁl 95@¥%?f69d0?“bﬁ’7“‘?r§3{ an N-al kyl ami no
group, the alkyl group of the N-al kylamno 10 noi ety
preferably contains 1 to 4 carbon atons. More

pr Bfegaraiidy.yoneto &s B Rk sl eydtagon pslowik absyiofl ldnidreerbon atoms, and

N-et hyl amna. Sinmlarl en_ R6..and/ R7 is an

5 N, R PR Bt g R e gl et or ety
N, Mdihabki¢t RHyam RNty pRTahsy abl ¥ h?@da%éﬂ, Afetyl bPetfyl, and Ry is
carbon atons. Myre preferably, 15 each alkyl group is
ei bypeset hyl or ethyl. For exanple, particularly
preferred N, N-dial kyl am no groups are
N, N- di met hyl ami no, N-ethyl-Nnethyl am no and
N, Wigh&hyt/enRne anodislamind wotghele fikell @ouesl the Dylkyhmino

10 B HRERDY SGHHBS | A € F8LoRtoms Hiptae B DRI g ks amin s
hygﬁggﬁpmﬂﬁmﬁqugﬁﬁkmﬁh&particuIarly preferred group

of ‘conpounds are those wherein R6 is am no, R7, R8 and
RO are hydrogen, and Rio is a polyal kyl group derived

uBSe PRUERRETE: Pt NG obdrigh gy gon <ot roup of

pr Bfrdatiklamindencibry PedfarabgTohta@B 106 4tch@®ohanaal MR P@feramy,
noiety, i.e., para or neta relative to the carbonyl oxy
S

15 gr eash U epurs sithermstityer atidrforek sapler praiciyri wygiered
it i cul : - t.hi r '
. DT SRBE S b BEAUSLOR b Mg el BB PalEo bk
gr biig-désldyiamindreroupst ho position relative to the R6
substituent. Further, in general, when R7 is other
than hydrogen, it is preferred that one of R6 or R7

ispl ﬂﬁﬁéﬁ?ef@ﬁ@@%{%ﬁ%Bhﬁoﬁﬁﬁﬁ%lcgg%ﬁ % RWR AN 1t hose

other islocate ta to the car oXy group.
20 Si whkmm ¥ isiatning nprogber-CHiNHhaitd R hdyRogers abistdrdxye At

th h h | ri is | t ed ) ta,
or ReURu B Bros R o) ot HpaSun® A Seretarors f et oPoRp o and
-eZRF IRSvar RN RESLQpoGRNBP LIRS d@xfiyeifdlq'fdﬂﬁﬂ b@ly@bgll,ltene.

npl oyed in the present invention w genéral ly have
a sufficient nolecular weight so as to be non-volatile

at (9 ]En%?e!rreﬁ%ait s Rg substituent is located at the meta or, more preferably, the
25  para position of the benzoic acid moiety, i.e., para or meta relative to the carbonyloxy
group. When Ry 1s a substituent other than hydrogen, it is particularly preferred that
this Ry group be in a meta or para position relative to the carbonyloxy group and in an
ortho position relative to the R substituent. Further, in general, when Ry is other than
hydro gen, 1t 1s preferred that one of R¢ or Ry is located para to the carbonyloxy group
30  and the other is located meta to the carbonyloxy grouia. Similarly, it is preferred that
| the R substituent on the other phenyl ring is located para or meta, more preferably

para, relative to the ether linking group.
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i nt ake val ve operating tenperatures (about 200 C- 250
C). Typically, the nolecular weight of the conpounds
enployed in this invention will range from about 700
to 5 about 3,500, preferably fromabout 700 to about

2, BRDarombitA\R: ofapdundPoe fdfala @0 efblded in the present invention will
4- pol yi sobut yl phenoxyetcr%al par a- am nobenzoate a)

PobSrRl beVA 2 prbrient majecpér yvaghy sk abUiepipad olitiirtaomal engine
MRgn&E gngéghéﬁ%&fa telﬁg&la%sqm‘? LA z*s!?e&gggggﬁ% Shemolecular

addi ti nitrogen in
g r wenghtoff t@mm@ound‘stmnmh:mdoh tlmamvmrdmdﬂl reungedtond elgne §00 to

> i quufj?’%'@(f?r%a urce}f‘ﬁ\{\lﬂ?ﬁ)([]@rai Etdjeﬁ-lﬁ-)g?gt e7\i/a§ added

dropw se. 1040 grarrs of Utravis 10 Pol yi sobutene
(nol ecul ar wei ght 950, 76% net hyl vi nyl i dene, avail abl e
f rom BrEXAYHIReE1lol eun) was 15 dissolved in 1,863
liters. o exan |sobuten was added to
t hférepag%té ot £ cgylgo g’fl@h?ltgxﬁ"%‘%tpﬁfanar{“ﬂ@ ﬂ%‘%r at ur e
bet waprPdssiegyi@Benol. to 27.degree. C. The reaction
m xture was_stirred for 16 hours at roomtenperature.
10 ThEna Hadoeaninped pithemaagsetic Hare.anflwasedersendhirmameter, addition

hyﬁﬁﬂ%ﬁ'aﬁ@g%ﬁeﬁﬁ?&%%w Laldions: vé%ngopp%%agn ]TH] ﬁe&?f FaPlvarmed

hexane eaction mxture
( 3tpt4|0nhgrea ©OCaAd ithd Helat doieesyas reinoed. 2R TS mﬁﬂgnﬁs iofBdron
| tered 3 d the solvents renoved und

Hﬁii’lﬂ‘o@tb“r‘feﬁeavas pdeirepgei A0 groms o Ljgeris Maelyispbutene
p r@%!é&llarw&?gh@ 271 @6‘/%&5&1@ﬁlyﬁﬁgﬁu Gai MBS AOGT Eﬁfﬂhnﬁ% ééu%) was

contai n 80% of the desired product by proton
15 c Hilmﬁtedgm éqﬁﬁ%/ maitiliterd cpfd@xa@e'wh@mlwsnlgltwetmaslraéd@hte the reaction

a3 st TR TemEni bt fat Fus?iC o) e e

35emioghﬁ1xﬁ1% WEItirfd SRENcHoks é!fro@@&éiﬁﬁdritﬁﬂehﬂ@dh' A80 iflliliters of
mneral oil and. 4-polyi sobuté phenol gr ans,

proparledammoniEs bagrotide avaa aedad, fodlowed | a@t@oo @qthlmre@f
! icRpf, TRORELAG Akt Bl ya8les RiaP RGP ORIe: Il 8fRer arica

20 C dvar mageeshmusul fate ﬁtthedi] anddkeolvemts ibved uliidtyvhanen to yield

ca te (8.6 grans) was added and the m xture was
QS%Q? g 2 ertdg redsBomprgRuct. B orude feagtioninserlugiyas determined

C%'c@ﬁ‘taﬁﬂ%d /9@1‘%& ﬁégi’i%ﬁ g?d&l‘h@t AN RRANIR! dnli ke glt ﬁtto%gap hy.an silica

i sopr opanol The “rreacti on was
orgel Eiunting weih hhmnbﬂowakbuehiemm ethyflacrse: wiliaho] (9%6 Q).

gﬂﬂygygig @g\tﬂrﬂhenox%) g{hggril c layer was dried over

25 1.1 grams of a 35 weight percent dispersion of potassium hydride in mineral oil and
- 4-polyisobutyl phenoi (99.7 grams, prepared as in above) were added to a flask
equipped with a magnetic stirrer, reflux condensor, nitrogen inlet and thermometer.
The reaction was heated at 130 °C for one hour aﬁd then cooled to 100 °C. Ethylene
carbonate (8.6 grams) was added and the mixture was heated at 160 °C for 16 hours.
30  The reaction was cooled to rodm temperature and one milliliter of isopropanol was
added. The reaction was diluted with one liter of hexane, washed three times with

water and once with brine. The organic layer was dried over anhydrous magnesium
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The égcllc car bonate enpl oye
r epp¥

-25 sulfate, filtered and the solvents renoved in

vacuo to yield 98.0 grans of the desired product as a
yellow oil. c) 4-polyisobutyl phenoxyet hyl

par a- ni trobenzoate To a flask equi pped with a nmagnetic
Steh[h@T il ’ Vel @ i i

c o Hfont A Aol i 311 o the dosicad
t hpod2t ¢4+ ywdlbwiglobut yl - phenoxy) - et hanol, 2.6 grans of

4- ni ty obenzoi,.c id an .24 qranms of

ot ot dR G T RE kot dias stirred at 130

C T NSOl @BPed W1 & ma%ﬁ&kceﬁin'ehQhé&ﬁ@ﬁ?@i@ﬁ'ﬂ?&%ﬁ@tb&k%aﬁpﬁﬂux
diluted with 200 nL of hexane. The organi c phase was

wesshéasenging @itygizen ikdeftwasaddel! Hydieems of 0t um bi car bonat e

f 0 Lt h saturat ed a us _sodi.um

e e s AR B o7 A B HE M 024 grams
anifydbRusesulfmgs asd Urhestixbat esas Eitkddes @60 a0 dortsh@een hours, cooled
sol vents renoved in_vacuo to yield 15.0T8éans of the

o8 FoER I BIEEE 2akdidites with 289 L offfexesier Thggreanic phase was
CHUIE] GOk ARECORE S S By A sy ree i

hexane/ et hyl acetate
desiurzel eptars sadium ohddridewlTho®édganic fypr wis theNifed over anhydrous

6. TgET s, e apd f Sopyqpls sng i i vy ‘il 139 arams of
( e ded#ED %roﬁﬁct'ﬁs 88k O 10k o as@hABt a8 on silica gel, eluting

4- pol yi sobut yl phenoxyet hyl para-nitrobenzoate product
i rvifloleexand/sthyliacetets (D) st 4ffdrd aé Otezanes afdhe désircd gster B a yellow

ra f 9 i U coa r o)
2Tt BRI CICHAE s £ 601 "0 B LEFPR 3B om0
hyT oot ar(t, 28t eF It (nd,ilBYARt i on and renoval of the
solvent in vacuo yield 7.7 grans 20 of the desired

pr odc tA splutipnyad] |9+%%a@§ of thedgpplyisobytyipirnocrathyl pars-mirolpnzoate

7. . iqqeqe . (- o -
TRt il of Sy gl 1 8 e S R0k i on
13hkicoalGrds dydogenpdyred at 85-40 prirfod 6 Kduks @enPhe lpr-ppasied
by the simlar thods as disclgsed |n U S. Patent
ArOgenRicy; b8ty Cganas 1‘6@8&%?%959@ i Vet Heiel barams
hesreddHebYed SHBIERACLvelbrw i 6.S|1§: 1 ERGVIRYEDICE sRE PORRS %%, 2H),
0 In the invention can be

8H, B3y, e 6fodidneiln 4.6 (t, 2H), 4.25 (t, 2H), 4.05 (bs, 2H),
0.7-1.6 (m, 137H). Other compounds of formula C-I can be prepared by the similar
methods as disclosed in U.S. Patent Nos. 5,4077,452; 5,618,320; and 5,749,929

incorporated herein by reference.
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O 010 RO R22 R21 Z R23 R24 R25 5 D1 wherein:
R20, R21, R22, R23, R24, and R25 are independently
sel ected from hydrogen, hydroxy, hydroxynethyl,

hydr oxyet hyl, or a hydrocarbyl group of from about 1
to 6rgafy ngcqggﬁmﬁ&d z is an integer fromzero to
one. 10 Preterred cyclic carbonates for use in this
invention are those of fornmula 1 above where z is

h
o B R PR ST e o B e O on S PR GRS B ' Pigmute
1, R21 R22, R23, R24, R25 ar€ hydrogen. Most
preferred are ethyl ene carbondte, propyl ene carbonate
and the butyl ene carbonates 5 which are defined
bel ow. The follow ng are of suitable cyclic
carbonates for use in thisyinventjon as well as
m xtures thereof: 1, 3 di oxpl an-2-pne &2Iso referred to
as et hyl ene carbonatej; , 3-'di oxol an- 2- one
(also referred to as Ry arbowgg e); 20
4- hydr oxynet hyl -i, 3-di oxol a ;
4, 5-di net hyl -1, 3- di oxol an- Bzone; Ras
4- et hyl - 1, 3- di oxol an- 2- one;
4, 4-di met hyl -i, 3-di oxol an-2-one (previous three al so
r ef er r eghdreinas butylenes car bonat es) ;
4- et hyl - 5- ethyI- 3- di oxol an- 2- one;
- di et hyze IR28di &QD Ran apd Bpeare mdepeadently selected from hydrogen,
-dieth
di et ﬁ‘%@i?’ﬁ&?%&lgﬁ%g gﬁ@?)ky&h}%, (glj a%o%rb% %roup of from
- di met hybdut1,13-6diathoantaiso med z Ran integer from zero to one.
d
t

D-I

' 5-di hydr oxynet hyl 71, 3- di oxan- 2- one:
hyl - 1, 3-di oxan-2-one; 4-nethyl -1, 3-di oxan- 2- one;
Pﬂé@eﬁﬁ:ﬁ)& J:h(gca%di%ég fc%‘u@é‘ﬁl this invention are those of formula 1 above
5 ﬁdroxynethyl 5-met hyl - 1, 3- di oxan- 2- one;

Hhete etihgdro gndgwhﬁ]@)&m R, (Raearehzdrogen and sz is methyl, ethyl or

4, %&%‘i—’%%?%w I%% I %%}%g’g?dfll gi‘sj]q B%_, %293.}5{73, Raa, Ras are hydrogen. Most

preferred are ethylene carbonate, propylene carbonate and the butylene carbonates

O'IU'IU'IO'I-b-b-h

which are defined below,

The following are examples of suitable cyclic carbonates for use in this invention as
well as mixtures thereof: 1,3-dioxolan-2-one (also referred to as ethylene carbonate);
4-methyl-1,3-dioxolan-2-one (also referred to as propylene carbonate);
4-hydroxymethyl-1,3-dioxolan-2-one; 4,5-dimethyl-1,3-dioxolan-2-one;
4-ethyl-1,3-dioxolan-2-one; 4,4-dimethyl-1,3-dioxolan-2-one (previous three also

- referred to as butylenes carbonates); 4-methyl-5-ethyl-1,3-dioxolan-2-one;
4,5-diethyl-1 ,3—dioxolan—2-one_; 4 A-diethyl-1,3-dioxolan-2-one; 1,3-dioxan-2-one;
4,4-dimethyl-1,3-dioxan-2-one; 5,5-dimethyl-1,3-dioxan-2-one;
5,5-dihydroxymethyl-1,3-dioxan-2-one; 5-methyl-1,3-dioxan-2-one;
4-methyl-1,3-dioxan-2-one; 5-hydroxy-1,3-dioxan-2-one;
5-hydroxymethyl-5-methyl-1,3-dioxan-2-one; 5,5-diethyl-1,3-dioxan-2-one;
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15

4,4,6-trimethyl -1, 3-di oxan-2-one. Ot her suitable
cyclic carbonates maybe prepared from visconal diols
prepared from G -C30 ol efins by nethods known in the
art. 5 Several of these cyclic carbonates are
¢ %’Tﬁ%ﬁﬂ -l (%)}/?Y al dl%ez sich, éatﬁmeﬁ} 18La%RdANoKe; @R OF

di oxol an- 2-one sold for exanple b
Lybhdeahxlnet@hkehﬁ daixarﬁérmﬂanwll@n@iet‘abm‘échcr erafeongigfay be prepared

T rnati n, Per f.or NG

crn izt il o A P U BB RIEy inthg an
carbonate, 1,2 butyl ene carbonate as well as n1xtures
t hereof under the trade nane 10 JEFFSO.. Cyclic

c Yvenhelilessrycliscarhondrs espmeradnivlANGA Dsct i ons.
For I8l

oS S o AR ES- RABIRE B el ERE kRO

aI ]k}&iildbll Ghelhiohl Gringadg uadaralndatmmmnfeoxR(D@bTA\m& mlnarrtatieely,

Conf t hi nve on_ a tanC n U
P S TS S TG I R S
r e(fa%o‘?ﬁﬁﬁel 2 %5 benk e SEate AReIE X%ix@u@%éﬁﬂ at ek heefdk name

for this’ |nvent|on may be prepared
t rEnFsoie thodarbooate@maa bs mgatidp p@paﬂeé st kad v sretighisoFor

S:ﬁgiglp?eraﬁﬁg r%t g#e i 55 ﬁétbo&noé%{npxi%%gg %vlé% g su?%:)}fe Qlafla alkane diol

I NStANGen-1-o] HaldgatcatNoate for3B4 witht Boebope 62Gi2@Sention as for
which are incorporated herein by reference for their

t eingthngegn OFS-RatenpNaght BrIWnviyeh wsyiesareoratsd Beigay ysreference.
Catal ytic processes 20 enploying Cr(lI1l1)- and
Co(lll)-based catal yst system can al so be used for
syhikbeie shetyclic yabomatesarsbinh ftr ¢lsis frtvemmrimammqpﬂej:arrgd b¥

e BB B B TR BREREig) o b 8 vt

20

25

30

pre % € Hféﬁlgp Earb Jﬁ%%nd%@ﬂs@s’f&ﬁictaﬁorﬁ&fn@ftﬁm@. 'SR %ﬂo? Bftance,
carBonat é quantitatively. The reaction can be run W th

o r Uvll. Phicot Neso #3841 15 artd Adfedis w!@pﬂp @neamgqggat(sQ Ber_@m reference

o s iotone ofdie Rt el e tar Rl Al rrPieSres
d' éijn 10?@@@(111)’1 Al KR (18D BatudR ahdyst Sigten\ean dipdieQiyd for synthesis of
subs ents wherein the hydroxyl substituents are on

adfyebie narberatesdnm thy coerlbg th@%wandman@ﬁl eBoxflesamgprmild

SOSORR A P SRR o By & BB s s

r ef:(ﬁﬁ;?leie@ tQBffe asie1epE Qrpoliay qﬁ@tﬁaﬁ@elyhﬂiﬁmmﬂon can be run with
substituents wherein the hy drog¥ substltuents are
be PR 69V eRteH moptps ferpreratuges 5100 CY G mgiswrse (bp am), and

SUR§$&hﬁ&ﬁﬂagﬁbhﬁgﬁﬁﬁ%ﬁp'ety bet ween the hydroxyl -28

As used herein, the term "alpha alkane diol" means an alkane group having two
hydroxyl substituents wherein the hydroxyl substituents are on adjacent carbons to
each other. Examples of alpha alkane diols include 1,2-propanediol, 2,3-butanediol
and the like. Likewise, the term "alkén—1,3—diol" refers to an alkane group having two
hydroxyl substituents wherein the hydroxyl substituents are beta substituted. That s,

there is a methylene or a substituted methylene moiety between the hydroxyl
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substituted carbons. Exanples of alkan-1,3-diols

i ncl ude propan-1,3-diol, pentan-2,4-diol and the

| i ke. The al pha al kane diols, used to prepare the

1, 3- di oxol an- 2- ones enployed inthis 5 invention, are

elt I e rom
BBy F PRSP R. e R Tsetol o

Fqkmananpﬁﬁlmkheehkefln may first react with a

peraci d, such as peroxyacetic acid or hydrogen

peroxide to formthe corresponding epoxide which is

r %41M1aGM59 liﬁb?segsédﬂg Srepafd the O5- @@&%@%ﬁéﬁﬁﬁ@& ih s

al pha “al kane d I'n another process, the olefin is

f iingéntinal angeﬁat etdnm@roaalkyl available @ rdeyr bevprepared foah the

F ehpErhsne AR G e B EF S cYARRic U qiptn may fis

- soghd Wity @uchﬂ@@eﬁixgﬁédﬁa a5id o ARlroy&th a6 8d& H0fhn the

10

15

25

30

inthe art. The al kan-| diols, used to prepare the

1, @mghrordng zporids wBishliviredily hydrplyzed under apybon hagn catalyals to the
el ;hﬁh an‘(‘ %@‘&%1 %%L&t}éeraﬁ{ 8&439 Qheeol%n Wsﬁﬁlégmﬁé‘& fida &’i}éa

oni cC aCI

4 d&yﬁa@oe;mia@iﬂ;sbqlﬂcnﬂy dydm@lzadh t&armlﬁlmkanu aiohbgseamdn first with
5 hydroxy | oxan-2-one deriyvatives_may

BinpaFete @ﬁiﬁh%w% sefliya dwatoxuie. E%?ﬁ&%ﬁowpdwﬁ@@mmwn
'Wn%ﬂ?mﬁzo process of U S. Patent No. 4,115, 206. The
m Xture so prepared nay be separated, if desired, by
conventlonal technlques Preferably the m xture is

d t byl
ot 5 kA PR P D e iAo Smptoy ¥l TR
peﬁtf@fﬁfo}it d1E EiQ ¥R AdlleaH M BhaPbe Slephred bpbasgane

or dlethylcarbonate (or the like) 25 under

t rigplyeaicard §.i deay gL BANIG stk |

5- hydr oxynet hyl - 5- net hyl - 1, 3- di oxan- 2- one nay be
prepared by reacting an equival ent of

t r4-peidhxlypletiyhbReliodoldn-2onedetivaalanid Gf-hyﬁ'rd)dyet 3-dioxan-2-one
phosgene or dlethylcarbonate (or the 1ike) 9
t r dAEvasYes Ay e R srare AR P RS Blyserol %ﬂhshtwﬁé glycerol in the

#5%9&% Ejf gn:,]s PARR Itj'é( o %3 éféy#héﬁ‘lpﬁlgte %‘5’ Pf‘egared ma be separated 1f

yoxya ene am né and glyco ompon
e n@ésnryce dbylcnmelnaomﬂ esbniues Venfidralan thareixpae is lmqﬂ a$ isy
useful as additives in hydrocarbon
5,5-Dihydroxymethy1—1 ,3-dioxan-2-one may be prepared by reacting an equivalent of
pentaerythritol with an equivalent of eithér phosgene or diethylcarbonate (or the like)

-under transesterification conditions.
- ‘5-hydroxymethyl-S-methyl-1,3-dioxan-2-one may be prepared by reacting an

equivalent of trimethylolethane with an equivalent of either phosgene or

diethylcarbonate (or the like) under transesterification conditions.
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5 fuels in the prevention and control of piston ring
grove deposits. Additionally, this conbination and
concentration of additive as a fuel conposition

exhi bits superior intake valve deposit contro

supegi | ean-up, as well as excel | ent
coﬁbﬁs?ﬁ%L@@ﬁ@%%Er%dep03|P renoval and is particularly
suited for use in direct injection spark |gn|t|on

e |nes for bowi cl ean-up. Typically,
Shehsgroserd a@aﬁvéiliut@msfoayaiwlme faing and alyedf SHVH Somponents
0 ge@rrlgﬁfgs 1eldGn &1 iR iRaintoR L QL BNBERE M A iRs i WRtrocarbon

Ition containing a nejor a nt of hydrocarbons
5 bautls irgthe praviestiqesdl conteol of amstpm xargzgraved@o&m Additmoniliyy this

ORI HE SR HE" SAE G Gtk SEPRer L BB eHPETor

ThigtaRE OR00E dSRRE Bt A SupsidRinjcskdiédn\ieh, RS FER SRkt etlént
achi eve the desired deposit control varies dependi ng

upmbupomaamppredappsit igatovalpsd éyragticulsly swige fgfuse pydirs!
OIS 0sAh oRgpe ARG B PR, Mg She i

10 hydbposiacdayibt ﬁrllblsd amt&/aﬁbpo;beyaxtgalnkuﬂeﬁmec@muaﬁm elfine with a
formula | enployed in this invention in th
hy3elgeamesition Gettaiginga %mtg@mf%ﬁf Iyslseparbong bglhza@ﬂ thg gasoline
§ i t
P e B o Btk R e bR he - B substitwed
p rmﬂmblﬂ{ylehc amirgbod thegzl godether @Irrmmher% ma)rcp;mrpomdtratmn of

nor e ref rably fro t 1 O t 0. abhout .15, 00
R Ry L Eiove e TesF e sndl 8IS A Pdupdy te
15 totyf)@bﬁiﬁlbl\/&lllﬁioiédgﬂle@ﬁfé‘lﬁ@ﬁ 184, 10pB&tiRE cdd¥ions, and the presence of
- hydr ocar byl tituted po yoxyalkyTene am ne thus the
f uetherdbelpgdditiveon wi || 25 conprise, greater than about
12,000 ppm of the hydrocarbyl -substituted
pol yoxyal kyl ene am ne; and nore preferably from 12, 000

~ t 0In3en&a0 t@mﬁiho@ﬂdu&n/@ﬂ'the Hjﬁfr@caﬁiﬁfs&b ﬁiﬁtﬁt&d ﬁ@y@z@ﬂlﬁy&ne amines
25,000 ppm by weight.in the fuel. The

c o?i%f%’@ﬁ? T gblowpdis this gUentipn ¥Hae bwkg@ﬁ‘foq We\mlh raﬁg%fawn about
20 b& S5PlAMEE: 3030 SEBFE \[IJV& arls?m%gﬁgﬁzqﬁﬁ wfeig% ferablf from about 3,000

concentratloné p to’
peﬂocabmllt 20E€]0®fp@na idoye pﬂe&r@liyﬁoﬂn abbted, omrabmms (108 ppm, and

e ed 0Q to  about 0 and

pfg ?;%? e?%‘?]%vg%mb% LINCREAIN: Pl Th A 2sBFR the
ﬁ@senﬁﬁﬂr@ntﬁfneig ghatldio LN APRYE cg?n&ggatio‘ﬂs %?ﬁiét 30, 000

ppm based upon wei ght percent i'n -30 the f

C omdm@atbydrﬁu@ﬁwwmm@ma&w@ng bypoelthustthe fusk mrppmatm will
refers.to_s

- 25 Tcomprise greater than a%out 12,000 ppm of the hydrocarbyl-substituted

polyoxyalkylene amine; and more preferably from 12,000 to 30,000 ppm, and even
more preferably 15,000 to 25,000 ppm by weight in the fuel.

The glycol ether component of formula B-1 of the present invention can be employed
30  in the hydrocarbon fuel at concentrations as low as 100 ppm up to about 10 weight
percent. Preferably the glycol ether component is employed from 100 fo about
60,000 ppm, and more preferably from about 1,500 to about 40,000 ppm, and even
more preferably frgm about 3,000 to about 30,000 ppm based upon weight percent in
=30 -
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gl ycol ethers in the conposition. In addition to the

hydr ocar byl - substi tuted pol yoxyal kyl ene am ne and at

| east one 5 glycol ether conponent described above,
the fuel conposition of the present invention can
f

LH}E EEF F{ﬁﬂ;ﬁdsg&ﬁn aﬁ? éprl%t@lgg#ﬁi %gfr %Iﬁég?;?*éﬁ)g%e?% ?CQ%’S P@gdrﬁ gf all
fﬂj@ﬂﬂﬁkalﬁﬂbcoﬁmeﬁ@mably the aromatic ester is
enpl oyed from 150 to about 5,000 ppm and even nore
preferably from 200 to about 3,000 ppm 10 In yet
angtnetioA $Pee hydloPabL IR bst RARN 98 lybk Rk @Rl a8Yhd ehd N Qeast one
hydr ocar byl - gstltute pol yoxyal kyl'ene am ne and the
atgly@égthebwrgllnyiﬁleSC@th@ ebaysnibe mesh com peselidroedhapisyant nvention
can faurt h t Q 0

paf Gapn rrtJheerr %r&xpf%oﬁy you\ag(,:)(g ta% %lth)OOOtO yaﬁ? grcmalilg%ngbax? Wel@Pt of an

f odrombiac E3tdr compaimrabbymilhe-ICyeldrebl¢ de@stait dster is employed
quéoyed from1l5 200 to about 7,000 q& and even nore
18 rla P kg abonb Y prrp.Gng Is8eR msrmefe&gﬁﬁ Qi 20 gyt o
, ﬁﬁﬂwby wei ght of the cyclic carbonate in the
fué conposi tion being particularly preferred.
Especially preferred is propylene carbonate. The

hy. car substituted pol. alk e .amne _a

et 5)(6@ PSREEY therviel comgo ?HJ Shelg n&ﬂiﬂ %@é%aﬂw?f%umd
Pr&steyalk PR bl 812 an@fhc W tdasthe %UE@T etﬁéﬁ&@fi’lb&%ﬂft BedB¥edShove,
fornul ated using an inert stabl'é ol eophil (1.e

di swdhlsy enmlcgfém am} 190 peabiout ERI0Denatts pb;unilhmgby weightof a

O B R W0 e B2 P PSRN SN ok o e om

USEW, to SH&IR 7aR0phRYZ @ﬁtﬁeveh eddi€ PRferidll e 200 to about 3,000 ppm, with
er-b0|llgﬂ?aronat|cs or_aromatic thinners such as
ch(hQrte 00 PPEHHHERR o éherfg/cwscqéh@ltaifeclmﬂa@ fupl gompgrasitiogdpeing
Al I about 20
e B AR R Dl L R e P ol
n- but anol , 2-et hyl hexanol dodecyl aIcohoI and the

i in c i atlo rocarpon solvents e
J@aﬂ@@rwﬁa S%Pmt ﬁ% Be ﬁw@géﬂff at]ppt 9%@@001 cther
Paéo%ﬁbﬂleﬂ ehﬁ)l@'egflr?ﬁlé Pes@f{te}n%abéﬂék wel &9 bRles eﬁy&d?ngﬁts may be

benzyl and bet a phenylethyl al coho
a nfd»rrdulatedrmdmg fap 4rwhesta})[len@ta¢rdmlm (1.e30ispulvds ih emsolihe)adrgahiokolvent

o1 b it SRS ol e 5 EC: 0 M PE) o0t Bepler bty B Bflphatic o
t haarBmatinhyR6daeRtsoRbnt i Bsdduelch @9 BRRSHS, tdilene, ﬁ}%ﬁ‘e or

preferabl e |n a | ower concenfration than the %n
et eherdwihngrpsematics g& proguatig thinners such as Cy aromatic i nners being

particularly preferred. Aliphatic alcohols containing from about 6 to about 20 carbon
atoms, such-as isopropanol, isobutylcarbinol, n-butanol, 2-ethyt hexanol, dodecyl
alcohol and the like, in combination with hydrocarbon solvents are also suitable for
use with the preée_:nt additives. Particularly preferred are aralkyl alcohols such as
‘benzyl alcohol, alpha and beta phenylethyl alcohol, and di— and tri-phenylmethanol;
with benzyl alcohol being particularly preferred. Typically, if such an oleophilic
organic solvent is employed it is less than 0.5 wt percent of the fuel composition,
more preferable in a lower concentration than the glycol ether component, such as a
0.1t0.5:1 weight ratio. | '
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0.1 to .51 wight ratio. -31 In gasoline fuels, other
fuel additives may be enployed with the additives of
the present invention, including, for exanple,
oxygenates, such as t-butyl nethyl ether, ethanol,

anti knock agents, such as nethyl cycl opent adi enyl
manganese tricarbonyl, 5 and ot her

dils gesodian ﬁ@lSd ether frehadsltissotay &s cptiryod anthythe alvitiness of the
Manni ch rea ucci ni m.des.

e R BB G g o SR ! gl et
dehnsi, &S cliBenBesRhes ﬁféthyl@@tolp&ﬁ@chbrgd nﬁmganese tricarbonyl,
fuel -sol ubl e, nonvolatile carrier fluid or oil

may
5 alasg ofher disparsaniydeteraents, Fuchasdivesrby) ainps Mangichgeaction
a I e
et e BT, PR YR EhThch FRARRAbrs, and
c hiepiutsifidry miap @€ preagrdr ocar bon- sol ubl e liquid vehicle
whi ch substantially increases the nonvol atile residue
(NVR) or solvent-free liquid fraction of the fue
tId g GRS L R 8e LRt AEd YOG D els¥ be used with the
ting to octane requirenent increase.
10 cdqﬂmemb@lmmdmmaﬂmmkwaydhyMnQMnmnamsggwﬂmﬂﬂtncn®bmmﬁ

such,as .m neral oil ef ne trol eum Is nth C
poq%w&ﬁ%ﬂu%ﬁ et ThE G Rl fgnSsoluble
e ReARh RbYAHRNARIcRf bR She ﬁﬁﬁoﬁﬁf&r@ﬁﬁu&(NVR) or

ol yoxyal kyl ene-derived fluids, such _as those
demistnbiber liqd Tastmmpiféhe fusl 10dsve panppitonyshilgnalgyesarlmingly

L PG Sl Sl 2500 1938 RBLY B8 gl o
15 angmihetiEfhiidpesh aPaiissnil ofippifinedpéttniewdd) oiNg SyniB&EER, phdfalleaids and

382, 159.. These c rrier fluids are believed, t ct as a. .
o clkamies, TRcHm, by rpgrapted g whﬂégog@fiat%golﬁ%le%@i?ﬁls and synthetic

N n
DY AR BRI AR i f IR DR RO BB s, uten
SyNergl U137 lépusizndgolyestal, pri psaﬂlbsee@scm%ﬁdnfay@mmph in

' ti th Ll
TS BRr dfost b gl e SHRE Ui ororeah BEiR A PRIRG e
20 T rqm. abowe 2% 380, 13000kesd cAEE: MR DY b¥RvERto 8t ada chi?Rr for the
hydr ocarbon f uel preferably from about 400 to about

3 ﬁl@kﬁdgﬁm’@of thi ereS@élmvenmIem!rta labsjst in tenaving @ddﬁtardmg certain

rle uid. t 1.0l it
Fraspodothe ey RS s SRR Sine PR dobatbontel FRPRs
ab@idn LQ;ed- 11110&1%11&?@@%\2\!151 fel doXANWELESof i ihPer@iod €Thd @rrier fluids
further illustrate the advantages of this invention,

t h@ay b Frapionyl nlampsinisappgjRs fromabout 50 to about 5,000 ppm by weight of
25  the hydrocarbon fuel, preferably from about 400 to about 3,000 ppm of the fuel.

Preferably, the ratio of carrier fluid to deposit control additive will range from about

0.01:1 to about 10:1, more preferably from about 0.1:1 to about 5:1.

EXAMPLES
30  Inorder to further illustrate the advantages of this invention, the following illusirative
examples are given. While the following examples illustrate specific embodiments of
the present mvention, they should not be interpreted as limitations upon the scope of
the invention. The fuel additive formuiations were prepared using a base fuel, which
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exanpl es are given. Wile the foll owm ng exanpl es
illustrate specific enbodi nents of the present

i nvention, they should not be interpreted as
[imtations upon the scope of the invention. The fue
adg 'r%ﬁres%g%? {rfgyijr aggarstg g emj\[%lt[o?al Bﬁl%g&rdeoqg&ﬁlegglmc‘:%agéﬁﬁ} Eﬂﬂﬁfoyed in
umheadeﬂsgmmmﬂmdnmfh&h&&bg&m fuel enployed in these
tests contained no fuel detergent. Exanple | 5

Approxi mately 20 gallons of a fuel conposition of the
prgﬁﬁg&ehnvention was prepared enpl oyi ng 20, 000 ppma
of a dodecyl phenoxy pol y(oxybutyl ene)anm ne and 5844
p pAp}Z‘Ok)imerbo&y 2@ ehlkovslof ariek] 680 siipM Withpreesh mwgatemhwas |

in a ba dodecyl

oor 5] b PP aPRPRE RRES SRR bar ol iivieg agyne and
de§szr4| 2Jbﬁtoxf>eaimb1%n&5§44’2pprﬁ%f bRt o TS basé fiel. The
2.3 t Fuel |njected Engine: 1994 four cylinder
engrdq:eylph@@w goh(@yb@w@n@ﬁmlwaﬁrmemedzn3cq><11f1@ee fidescribed in
usﬁgméﬁ dg%ern1ne deposit clean up in the piston ring
| an rea. The procedure included putting the engine
through a dirty up phase for 100 hours. Thereafter,

t he engi ne was 15 %ut throu a_cl ean ug phase t hat
i ncl uded SFEPERANGE IEHhen A %OWP?UFJGF’[F ERBORt of the

abgww Ff&eépﬁqshefr elg%?fﬂ%h%gﬁ?%gcfmaﬁ b B of 2.3 liter was used to

Approxi mat e ons dditive conposition
\Naéetemﬁnie de@m]e cletrnep ol thapistop rplgdas] arth dhe pgmn@rwascluded

|.et d i St i d
weP i e Rea e g By AR gy G P Ragne wes
t moun:
oobvitoh s Uikl Op Pt SRCALHICE OB LY g’%g?‘?i‘ga‘é%“cl amount of

r athiersgovarapdedBiska IWH@Q'P@% Apprenipielad0 galongobiel

L0 L5 Lk LR LBt B B BB

t heisssséiblad diidipislon Ging IR AR e pl[bwgﬁlfheﬁhnﬂ em:d/ﬁir varnish by a
TABLE 1. Piston Ring Land Varnish d ean_&g} a from
‘Wi‘“é h

2. aipecbiephnipign HeiD S e CORr RN Feggarst RCREr iTFHS
Af lf‘p%fhod %ét% éﬁ‘a& ltkgé ERe lfatﬁ‘lg‘?ﬂ&héﬁ)us]e@ bgﬁ%s%ﬁ?fnﬁﬁel%ﬁ@ﬁﬁe of 10

to a perfectly clean metal surface {anew unused part). The data are included i

Table 1. Unexpectedly, there is a dramatic improvement in varnish removal.

_TABLE 1:Piston Ring L and Varnish Clean up Data from 2.3 L. PFI Engine

CRC Varnish Rating CRC Varnish Rating After
. Before In-tank Clean up In-tank Clean up
| Piston Number 1 8.8 9.2
Piston Number 2 9 9
Piston Number 3 9 "~ 19.5
Piston Number 4 . 19.2 9.5

25
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Piston Number 2 9 9 Piston Nunber 3 9 9.5 Piston
Nunmber 4 9.2 9.5 25 -33 Exanple 2 Approximtely 25
gallons of a fuel conposition was prepared enpl oying
, 000 ppma of the dodecyl phenoxy
)%%Q putyl ene) am ne enployed in Ex. 1 and 6,500 ppm
T% hexyl oxy- et hoxy) - et hanol [or diethyl ene
g | A(m:md))uh]asew Z%gdiﬂenﬁ of mfual agwsitioewas preprmdphpl@/ing 5,000 ppma

BP0 00 P E TR R b | kb3 PP of

poz w@wm;twﬂ&ﬁmmmm (@M RYesE %lﬁzo&lﬁexﬂ- eth38 38 apRse REL
1- phenoxy- propan- [ or propylene phenyl glyco
ether] 780 ppm of 2 butoxy 10 et hanol; 900 ppm
@QM#; ? carbonate and 1000 ppn1benzy| al cohol in a
base tue Conparative Exanple A Approximtely 25
g adquaﬁmatelﬁzi: gatpas af 4 fel fonspositipnpos iptdparedwaslqyiey 806 ppma

enpl 5, 000 of the dodecyl phenox
oqfﬂ%é@ﬂgaxiphw@ﬁ& wn@é @au}eﬁﬂ@%yeﬂ by 13823 PRt 1-

B %%f??%ﬁ%?%ﬁ%hﬁéﬂ EPNG L, PP BB o P oy
| r§tieot b @0Oppampopiae cTbshate and 1@@ﬁ)pﬁTDhﬂnZE1ydl¢0hdém a base fuel.
engi ne, having a displacenent volune of 2.4 liter was
used for 20 the dynanoneter test. The perfornmance
ev©6¢§gbﬁyéﬂ%mmg&@q1for the fuel conpositions of
e 2, Exanple 3 and Conparative Exanple A was
c oti‘smxerélmt%yfl% g%uous AR compdiateyedbg soposiiere wehpichared gaploying

PEp L

RIS 05, SO0 AOOSI QPSR n . 1o
di 5,450 pHin phasa&dmattd C§ é‘lﬂ‘nﬁl’ﬂhl@in i kese fighlr t y- up phase,
t he engi ne was di sassenbl ed and i ntake val ve deposit
wei ghts were 25 neasured and recorded. At the end of
thﬁﬁmgﬂgge, the engine was again assenbl ed and put
t hrou a clean up phase that included 25 gall ons of
the fudterbonposiBxaopk usingtactl4 L Port Fuel Injected Dynamometer Test:

A 1996 four cylinder engine, having a displacement volume of 2.4 liter was used for

the dynamometer test. The performance evaluation program for the fuel compositions
of Example 2, Example 3 and Comparative Example A was conducted by starting
with a deposit-free engine and operating the engine for 100 hours to accumulate

. adequate level of engine deposits (referred to as dirty up phase). At the end of the
dirty-up phase, the engine was disassembled and intake valve deposit weights were
measured and recorded. At the end of this stage, the engine was again assembled and
put through a clean up phase that included 25 gallons of the fuel compositions listed
in Example 2, Example 3 and Comparative Example A. It 1s noted that due to nature
of these dynamormeter experiments, a portion of the additized fuel was used to purge
the fuei lines, leaving approximately 20 gallons of fuel for the clean up purposes.
Upon completion of the clean up phase, the engine was disassembled and intake valve
deposit weights were once again measured and recorded. The before and after intake
valve deposit weights were used to calculate percent clean up. Data from these
experiments are shown in Table 2.
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i n Exanple 2, Exanple 3 and Conparative Exanple A It
is noted that due to nature of these dynanoneter
experinments, a portion of the additized fuel was used
to purge the fuel lines, |eaving approximately 20
gal l ons of fuel for the clean up purposes. 30 Upon
conpl etion of the clean up phase, the engi ne was

di sassenbl edaalkd- ilmtlakéalvalWan Upapas idomBHE g Bvgire

once aggii eapusigsn and recqridede vihe mgbste and affer

I nt ake valve deposi t MEIghtSCmﬁﬂﬁbpﬁﬁgﬁ&% calculatr
per cent T e e e s gy

shown inCQQRﬂR¥WP -34 Tabl e [23%nt ake Valve Cl ean Ui
Data frioWamme A PEI Engine |Fuel Conposition |ntake
Val ve Deposmple €1 ean up Percem8&@ge Conparative 23%
Exanpl e| Pxdnxaepl e 2 48% Examake 3 50% 5 Exanple 5
Approxi mately 30 galTons of a fuel conmposition was
prepared enpl oying 3,000 ppma of the dodecyi phenoxy
poly(oxybutylene)anine enpl oyed in Ex. land 4,700 ppm
5 hexyloxy et hoxy) - et hanol [or diethylene
gl@% exyI ether] in a base fuel. 10 Exanple 6

ApRpauskifatedy 30 3dlicaabl o] &dm sftiéﬁ'wd%@ﬁlﬁﬁﬁddtdmﬂoy\ﬁﬁ§3 ,000 ppma
premgred ;ﬁ%loylng 3,000 f iy of the PP
C

odecyi phe
ponbeshutyiensy asbhe piegenresploye i B -
otk

B D A R R

propyl ene carbonate and 724 ppm benzyl al cohol in a
bgﬁﬁg%gel. 15 Conparative Exanple B Approximtely 30
10 ¥ a conparative fuel conposition was prepared-’
e an}ﬁMleﬁteh:ﬁ OPA12R BB, fel @orﬁ[gosﬁnﬁ v@é%%?%é?il &gﬂéfﬁn% 3,000 ppma

(oxybutyl ene) am ne enpl oyed in .
p pwﬁytbef deiecdplmaty polg®xybutylcas)amingi e@nplwed ib&sel;fA/19 ppm of -

. phenoxy-propan-2-ol [or propylene phenyl glycol ether]; 566 ppm of 2-butoxy-

ethanol; 652 ppm propylene carbonate and 724 ppm benzyl alcohol in a base fuel.
15

Comparative Example B
Approximately 30 gallons of a comparative fuel composition was prepared employing
3,000 ppma of a of the dodecylphenoxy poly(oxybutylene)amine employed in Ex. |
and 4,700 ppm of an aromatic Cy carrier fluid in a base fuel.

20

Example 7
Performance Example 4.6 L Port Fuel Injected Engine Dynamometer Test:
A 1991 eight cylinder engine, having displacement volume of 4.6 liter was used in

these experiments. Clean up procedures were similar to the above experiments.

25 Deposit accumulation phase was set at 100 hours, followed by one tank full

(20 gallons) clean up. It is noted that due to the nature of these dynamometer

experiments, 30 gallons of fuel had been additized, however, ten gallons were used to

purge the fuel lines, leaving 20 gallons of fu;_al for the clean up purposes. Upon
completion of the clean up phase, the engine was disassembled and intake valve
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20 Exanple 7 Performance Exanple 4.6 L Port Fue

I nj ected Engi ne Dynanoneter Test: A 1991 ei ght

cyl i nder engi ne, having di splacenent volunme of 4.6

liter was used in these experinents. C ean up
PUOSRAWESVRER rSdalirk@bnd Rcblied AMR\RIRX BRI A1 Miske ibve
Deposit accumnul ati on phase was set at 100 hours,

f dbpositerckigys war uehle dalplate gepceng ollchons Expreaentyplatq qre shown
IS @qﬁgg that due to the nature of these dynanoneter
expefi'fients, 30 gal lons of fuel had been additized,
however, ten gallons were used to purge the fue

l'ines, | epybidy- BRai@al diensledh Ubusita from 4. 0B PHI gapindP
pur pOS Sf;uepg_gﬁgoé;@(ﬂpl efron g £ VQ’V@%&‘Qt phase, the
engl ne jwas S o ly ‘_.

wei ght T T e B e s e s e

after i|ftekparstaieve deposit [(WEITOHts were used to
cal cul dtl&xapedecBnt cl ean up. [Experinental data are
shown |ikxahgd® 3. 5 Table 3 57.2%t ake Val ve O ean Up
Dat a friomahfic & PFI Engi ne [ked o,Conposition Intake
Val ve posi t-dean—up Percentage  Conparative 19.7 %
Exanple B Exanple 5 57.2 % Exanple 6 49.6 % Exanple

8 Approximately 20 gallons of a fuel conposition was
prepar enpl oying 2,200 ppma 10 of the

dggégvﬁ%ﬁenoxy pol y(oxybutyl ene) ami ne enpl oyed in Ex.

L Appe BQRhaltPMPfalidns SeReXmBI@i0a hias rPpaRBBrptying 2,200 ppma
4-pol yi sobut yl phenoxyet hyl para-am no benzoate and

626 tsptadety phoaoapder Vit darpraine emplayed in Bade 3100€1ppm of 2-
The 4- pol.yi ra- &l b
PSR b YR SR ARGyt RSy AL B 68 Bboato and
Caap phat ¢ \eeC Facaimi ecatidaul D bied fley TAO 4galyianstydbhenoxyethyl

fuel conposition was prepared enploying 2, 20 ma
para—ami?ig benzoate was prep%redpin accordarrrl.%e W)}{th E%camp?e (9~1Pp

- Comparative Example C
Approximately 20 gallons of a fuel composition was prepared employing 2,200 ppma
of the dodecylphenoxy poly(oxybutylene)amine employed in Ex. 1; 220 ppma of 4-
polyisobutyl phenoxyethyl para-amino benzoate (as eraployed in Ex. 8) and 3620 ppm

of a Cy aromatic carrier fluid in base fuel.

Example 9

Performance Example using a 1.8 L Direct Injection Spark Ignition Engine Test:
A 1998 vehicle equipped with a four cylinder DISI engine, having displacement
volume of 1.8 liter was also used to evaluate fuel addiﬁves of Example 8 and
Comparative -Example C. In these expertments, both injector flow restriction and
combustion chamber deposit data were measured and recorded. The test procedure
used here consisted of a 5,000 mile deposit build-up phase followed by a tank full
(20 galloﬁs) deposit clean up phase, all performed on a mileage accumulator lane. In

order to obtain injector flow values, clean mjectors and injectors after the dirty up
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of the dodecyl phenoxy pol y(oxybutyl ene)ani ne enpl oyed
in Ex. 1; 220 ppma of 4- polyisobutyl phenoxyethyl
para-am no benzoate (as enployed in Ex. 8) and 3620
ppm of a C9 aromatic carrier fluid in base fuel. 20
Eﬁﬁ\q}é Werd ﬂB’@rtés@Jm@ ?eﬁm{ M8t orArid: Phdse HiERGS were also
ection Spark i on Engi ne Test: ~A 1998 vehicle
eq‘lqvm@e:dd a\ﬁt¢rhhqaorfedanuk dyém ypdieres@bi8ih wngnhalprh@mqmg in fuel flow

v aRGR e ot Gt Spof Q@P%ngﬂgﬁggﬁe% aridpiston bowl)

Canpedsad by Gego¥ia i i@ess ankivdrb @GRireX Peihg BRIaS probediie described
injector flow restriction and combustion cﬁanber

deposs. Cleparua dpkarfeoriivst pagrigwats pecdrwad? Taple 4 est
procedure used here consisted of a 5,000 ml|e deposit
bui | d-up phase followed by a tank full (20 gall ons)

Sif:"u’i“ﬁlrlsﬁor%ﬁatﬁﬁalpﬂf Siyhop FEeb e OB S irE oISt

val u @nc lean injectors and injectors after the dj

up -3Behbhase WwerEease Bw t esPisienitopa 3 Sevdindgr Hagh | Piston Bowl
pr es g §rognpfoigan | Mgect@hidew | :

tested after thé%bnertank ________ (%)
per cemr. 1 IPLOY EZemn QY ETIE FUe| 44 EOW ValluUgg. COMDUS! '@@7_"_
chamher deposit “dat a i st top, cyliinder head, fand
pistcimﬁgﬁ%gﬁ & uuoig en “"pogit ?fi"kness atd e
ac u| %mlg_,\f{%’\ﬁ Jﬁ%l r—protc % ure anrr‘ghnr{ g5 bhove: 0

q g ar—procedure-desd bed 5 abov

Cl ean up data fromthese experinents are shown in
Table 4. Table 4 - Injector and Conbusti on Chanber

. FR BRI A b, VL S AR08

| nghesiber debbaty, ﬁbteﬂﬂepmltﬁlﬁbm;eumr (dePositt rare anptdv«ﬁ% afféé on

oty 5 PEROAEICE 451 39, BTG OOk R BRRF Fiec

C oL fidk cHaiBEr daR 880 SYRbEMoH BRASHd: Yep ERTREFLIAR (CCDI).
CCDI results in audible knocking noise, produced by physical contact between piston
and cylinder head, particularly during cold starts. Example 1 and the data in Table 1,
demonstrate that the fuel compositions of this invention are highly effective in
removing unwanted deposits from a wide variety of engine components in just one
tank full of gasoline. Of particular interest is the fact that the additives of this
invention have the ability to penetrate deep into the eﬁgine, thus removing deposits
and varnish buildup from piston ring land areas. Such a successful clean up

* mechanism, as demonstrated by the data in Table 1, will have a significant positive
impact on freeing ﬁp partially stuck piston rings, thus reducing engine oil
consumption. Reduced engine oil consumption will lower combustion chamber
deposit formation and CCDI. Tables 2 and 3 demonstrate a synergistic effect and
improved performance when employing a hydrocarbyl-substituted polyoxyalkylene
amine with the glycol component and further with the cyclic carbonate of the present
invention for removal of intake valve deposits. This is a dramatic improvement over

the same type and concentration of the hydrocarbyl-substituted polyoxyalkylene
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chanber deposits, piston deposits and injector
deposits have an adverse affect on engine perfornance
and eni ssions. Furthernore, deposit buildup inside the
15 conbusti on chanber can | ead to conmbustion chanber
é LmbBY& lg)eﬁs%ﬁqg a(cgtqg¥ )Furtﬁg%r e, 168 WhhS 1l o@d%&]tl@
noc I ng nol s€, produced sical contact between
pus@unmﬂamdsdy$uﬁdénlBdﬁd4enamamquwapbvbmmnwﬂgno@MdVﬂva
starts the data in Table 1,
déﬂ%ﬂ%cwgp@”ﬁﬁ&ﬁmwﬁgﬁ?aéw conposi tions of this
invention are highly effective in renoving unwanted
deposits froma wi de variety of engi ne conponents in
just one 20 tank full of gasoline. O particular
interest is the fact that the additives of this
i nvention have the ability to penetrate deep into the
engi ne, thus renoving deposits and varnish buil dup
frompiston ring | and areas. Such a successful clean
up mechanism as denonstrated by the data in Table 1,
wi Il have a significant positive inpact on freeing up
partially stuck piston rings, thus reduci ng engi ne oi
25 consunption. Reduced engine oil consunption wll
| ower conbustion chanber deposit formati on and CCDI
Tables 2 and 3 denonstrate a synergistic effect and
i nproved performance when enploying a
hydr ocar byl - substi tut ed pol yoxyal kyl ene amne with
t he gl ycol conmponent and further with the cyclic
carbonate of the present invention for renoval of
i ntake val ve deposits. This is a dramatic inprovenent
over 30 the sane type and concentration of the
hydr ocar byl - substi tut ed pol yoxyal kyl ene -37 am ne
enpl oyed by itself in a carrier. Furthernore, this
same kind of dramatic inprovenent is illustrated in
Table 4, evaluating the performance in intake val ve,
pi ston top and piston bow clean-up. -38 CLAIMS: 1. A
fuel conposition conprising a major anount of
hydr ocarbons boiling in 5 the gasoline range and a)
2,200 to 30,000 parts per mllion by weight of a
hydr ocar byl - substituted pol yoxyal kyl ene am ne of the
formula: R R2
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R ~~-OCHCH}-A x 10 wherein: Ris a hydrocar byl
group having fromabout 1 to about 30 carbon atons;
RI and R2 are each independently hydrogen or | ower
al kyl having 15 from about 1 to about 6 carbon atons
and each RI and R2 is independently selected in each
-OCHRI-CHR2- unit; Ais amno, Nalkyl am no having
about 1 to about 20 carbon atons in the al kyl group,
ﬁa& g: al kyl am no having about 1 to about 20 20

3 -atonms in each al kyl group, or a polyam ne
noi ety having about 2 to about 12 am ne nitrogen atons
and about 2 to about 40 carbon atons; and x is an
li. nt egefud compabtion canpidsiag o utajdiOimowmn df hiodarbdns®odirtgoin
60, Ogﬁ Ear S per mlLlion by weight of at |east one
gl ycdPe EEPHBE fgfEBhent of the formula: R3-O[R40}-H Y
wher ei gy 2,380 R330,60 | | 0
about D 13m0 QPGP RRIRY O R TR DAART
al kyl ene gubstiuted polypxyakplene amewperf the foomlat o 50. 2.
The fuel conposition of claim1, further conprising
100 to 10,000 parts per 5 mllion by weight of an
aromatic ester conpound ofRtRe fornula: R6 OR38 RO R o

R+ 0~CH-CH—)—A
X

wherein:
R is a hydrocarbyl group having from about 1 to about 30 carbon

atoms,

R; and R; are each independently hydrogen or lower alkyl having
from about 1 to about 6 carbon atoms and each R; and R; is

independently selected in each —O-CHR,;-CHR > unit;

A 15 amino, N-alkyl amino having about 1 to about 20 carbon atoms
in the alkyl group, N,N-dialkyl amino having about 1 to about 20
carbon atoms in each alkyl group, or a polyamine moiety having
about 2 to about 12 amine nifrogen atoms and about 2 to about 40

carbon atoms; and
X 1s an integer from about 5 to about 100; and

b) 1,000 to 60,000 parts per million by weight of at least one glycol

ether component of the formula:
R3-O+ R4O}-H
y

wherein:
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R OCHCHO\ / wherein: R6is nitro or -(CH2), -

| R12, wherein R 1 and R12 are independently 10
hydrogen or |ower alkyl having | to 6 carbon atons and
nis 0 or 1; - R7 is hydrogen, hydroxy, nitro or
-NR13R14, wherein R13 and R14 are independently

hydr ogen or | ower al kyl having 1 to 6 carbon atons;

R8 and R9 are i,n nt | dr ogen orlowe al kyl
roving o 6§ < I RRaOL Btnk rakiv M bt Jo qbod Pgaan
group havig [

of about 45%“?2‘4?3&%%%‘%2%%?“%3%%&%?fr%ﬁ@g LAl

one of théibrecedlng clainms, further conprising 100

%o ol e BPishefh Fslaita b Eestongte 10R451G S oyts pr

R23 Rﬂﬂluﬁzgy welplt 6f & aroftiReQer &dpouRd of 2@ miRa4, and
In

R25 are ependent |y sel ected from hydrogen,

hydr oxy, hydroxynmethyl, hydroxyethyl, hydrocar byl
group from aboug,l to 6 carbon atons; and z is an

i nt eger fron1zero to one. 5 4. The fuel conposition
according to any one of the preceding clains, wherein
Ris alkyl or phgnyl 5. Fﬁhigfuel

accor di ng to[any 0 f the prlecedi ng cl aifrs, whiereln
one of RR7 i-s7T oWer-calkadp-ofi—Lot-o—4 carbon
atons, and t¥he ot is 10 hydrogen. 6. TRe fue
conposi tion ac ing to claim5, wherein & ¥ Rl
and R2 is
wherein:
Rg is nitro or -(CH3),-NR 1R}z, wherein R; and R, are independently
hydrogen or lower alkyl having 1 to 6 carbon atoms and nis Q or 1;
Ry is hydrogen, hy&roxy, nitro or ~-NR13R 4, wherein R;3 and Ry4 are
independently hydrogen or lower alkyl having 1 to 6 carbon atoms;
Rg and Re are independently hydrogen or lower alkyl having 1 to 6
carbon atoms; and

R is a polyalkyl group having an average molecular weight in the
range of about 450 to 5,000.

3. The fuel composition of any one of the preceding claims, further comprising

100 to 15,000 parts per million by weight of an cyclic carbonate of the

formula

wherein:

-40 -



10

15

20

25

30 -

methyl or ethyl, and the other is hydrogen. 15 7; The
fuel conposition according to any one of the preceding
claims, wherein x is an integer fromabout 5 to 50.

8. The fuel conposition according to claim?7, wherein

X is an integer from about 8 to 30. 20 9. The fue
conposition according to claim@8, wherein x is an
integer gr boyt 10,10 25. 10. The fuyel sition
acc ogg@ﬁ%z‘?lggza 3> Dife 206t Resiize H@SB%R&’W‘SY Eﬂflf%‘it?étom demesn,
25 Ayaréxy, Bediekyhe@bK W@y aRyINBYdrBearbyIaFodp Fomthbout 1 to 6
carbon atonms. 11. The fuel conposition according to

any oabopfatenyiand zis ppimgegepiiometano £ pse.a  pol yani ne

sel ected fromthe group consisting of ethylene diam ne
and diethylene triamne. 30 12. The fuel conposition
4acco r'ltlieﬁﬁeﬁd@nﬁﬁa}!iti@ﬁ%cﬁfrdh?&o BAE6£EI6NGe plteilg VAL Sl KErein
t he conposition contains from3,000 to 20,008 parts

per i 1851306 om@linhenyl of  the hydrocar byl - substituted
pol yoxyal kyl ene am ne. -41 13. The fuel conposition
according to claim 12, wherein the conposition

Sont dih h&é‘uf éIrCﬁm}gﬁ)ﬁﬁ?ﬁ atoordimgd6 @1}133061!1& of thg prcniib&lih'g @Ihlil’gy,lwherein
wei ght of.. the _hydrocarpy]-substituted pol yoxyal kyl ene
am n@ne9t Ry andRaiy {?@1@ e@afL%fiﬁ ta berrae gemsnipd %e ethsr

12, ffdep the conposition contains from 12,000 to
20,000 parts per mllion by weight of the

hydr ocar byl - substi tut ed pol yoxyal kyl ene am ne. 10 15.

The fyel. conposition according.tqQ a one of_clai 1

6o 1100fHEE Oﬁﬁsfl SeEHHlae PRim onPaieboRs Wt s

12, OQfketRAldr StHIErandithd bifer RywRjgght of a

hydr ocar byl - substi tut ed pol yoxyal kyl ene am ne. 16. The
fuel conposition according to any one of the preceding

79' al Wi ﬁ{i\Qecroﬁ‘lp%sition according to any one of the preceding claims, wherein

X is an integer from about 5 to 50.

8. The fuel composition according to claim 7, wherein x is an integer from
about 8 to 30.

9. ‘The fuel composition according to claim 8, wherein x is an integer from
about 10 to 25.

10.  The fuel composition according to any one of the preceding claims, wherein

A is amino or N-alkyl amino having from 1 to 4 carbon atoms.

11.  The fuel composition according to any one of claims 1 to 9, wherein A is a
polyamine selected from the group consisting of ethylene diamine and

diethylene triamine.

12. The fuel composition according to any one of the preceding claims, wherein

the composition contains from 3,000 to 20,000 parts per million by weight of
.the hydrocarbyl-substituted polyoxyalkylene amine.
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15 R3 is al kyl, alkylphenyl, or phenyl. 17. The fuel
conposition according to any one of the preceding
clainms, wherein R4 is a C2 to C4 al kyl ene group. 20
18. The fuel conposition according to any one of the
preceding clains, wherein y is an integer from about
8 to 30. 19. The fuel conposition according to claim
18, wherein y is an integer from about 10 to 25. 25
20. The fuel conposition according to any one of

18l ai rMBhelfutiocokposit@raédtdingi ts cBilm 120 HA8RM the ehinpodifont-
21. The fuel conposition according to claim 20,

wher gioptaigs frem &0 ta 48,09 pasgpgrrmab@@hbwelgmzow@ The

f uel Sl [ ! aim?21, wherein R3 is
sel ec@gg so'){l_ﬁg%tﬁ%%%gﬁ%&g%aﬁ%?&m@ gfit of each of the
at | east one glycol ether is fromabout 100 to 450. 5
éﬁ. Iﬂﬁaéyel conposition according to claim?22, .

ere ﬁ’eCWOéE@P&FCQK@m@H? clagm [Zewhereiihe ggposion
The TdilaiORRAS21008% 20900 BridpbiGnitith BSeitht S

precedi ng clalns, wherein e conposi t’i on“cont al ns

f r om Hyds@@rityd-sdifstinaed palyosyableylend dthinen by wei ght of

10 the at least glycol ether. 25. The fuel conposition
according to claim 24, wherein the conposition

180Nt A IRSHubl MposiBf ab&rdfhed0 Qng 8hé 8f Q&is ol 110GhBin the
y h 15 26. The I

- wei ght of the glycol ether. fue

conpo¥mposiiicacoviaths greate thiral HOPpartstyer eiikion iy weight of a
conpqQsiqt i ont ains. from 3,000 to 15, 000 parts per

ml | i%f}’rﬁl“;%"éﬁ’ ?isgl?]s?ing?d BolyP XYY “Bta™YPycol ethers. 27.

The fuel conposition according to any one of clains 2

to 26, wherein R6 is 20 amino or -CH2NH2. 28. The )
uel Hisnfyeksomnesition ageairing te enyaye ofibe precediap slaims rwherein

27, Woek 8131, Rlkyishenyl, or phenyl.

17.  The fuel composition according to any one of the preceding claims, wherein

R4 1s a G, to C4 alkylene group.

18.  The fuel composition according to any one of the preceding claims, wherein

y is an integer from about 8 to 30.

19.  The fuel composition according to claim 18, wherein y is an integer from

about 10 to 25.

20.  The fuel composition according to any one of claims 1 to 17, wherein y is an

integer from 1 to 4.

21.  The fuel composition according to claim 20, wherein Ry is ethylene or

propylene.
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hydrogen or hydroxyl. 25 29. The fuel conposition
according to any one of clains 2 to 28, wherein one of
R3 and R9 is hydrogen, methyl or ethyl and the other

i s hydrogen. 30. The fuel conposition according to
claim?29, wherein R9 is hydrogen. 30 31. The fue
conposi tion according to any one of clains 2 to 30,

er IO is a polyalkyl group having an average

I egtlll e ??“?H?élt’roaﬁﬁ%‘”émgé!a GlEmgdowhereinR vy GeleCtEg se that
The HeAQRRRSI iR Br BREASIhOR bR BRY 98E offer Bl AbMTbBut
to 31, wherein am no, R7, %

hydr og¥rtodnl. Ri o |s a ponaIkyI group derlved from

pol yi sobutene. 5 33. The fuel conposition according to
any one of clainms 2 to 32, wherein the conposition
ONt armsfutrl @MpbeRiohQedftdiglo Q%&%Zpﬁheﬂn thé RId1&NIar weight is
wei ght of the ™ aromatic ester. 34. The
conpdsssttham33kcording to clai m 33, mhereln t he
conposition 10 contains from 150 to 5,000 parts per
mllion by weight of the aromatic ester. 35. The fuel

210N OEld fulNcongsoRitidnRgcedrding] taiafy 3fe OMQ Bﬁflcﬁdlhg @laims, wherein
conmposition contains from 200 to arts per

mi | | i8R cOpPoBiigheontzing famal. 30fhioi 49, @é)tr@rts pqrsmgbon Yyaveight of
fuel ording to any one of clains 3 to

35, grggilgﬁét%lﬁglag%ro and R20, R21, R22 are hydrogen.

37. The fuel conposition according to any one of

cl ai to 35, wherein the c¢yclic carbonate is

el ec p#mgogléloﬁ ,aggm‘dg](gr{g p@ppr’gé yherein the composition

1, 3-

4" hy gdr"g%@@%‘g 3%&)@ 0 33 g))((]g pgﬁg géﬁj m&hgh 9)} REBhAGE the GRRo] ether.
dlnEthyI 1, 3- di oxol an- 2- one

- | - di oxol an- 2-
A e e A N G St o Ot e Somposgon
but yl &)ﬁﬁﬁn&ﬁélﬁ@mqwlﬁ ,080 parts per mllllon by weight of a mixture of
met hyl - 5- et hyl - 1, 3- di oXol an- 2- on

4, 5- dilgedhpthets. 3- di oxol an- 2- one: 4 4-

di et hyl -1, 3-di oxol an- 2- one; 1, 3-di oxan-2-one;

4,4-di net hyl -1, 3-di oxan-2 25 one;

2, 5- ditisefublydomipositidn @sedtddre@B @iy one of claims 2 to 26, wherein Re is
5, 5-di hydr oxynet hyl - 1, 3- di oxan- 2- one;

5- met@REno or 3CHpNan- 2- one;  4- et hyl - 1, 3- di oxan- 2- one;

5- hydr oxy-1, 3-

28.  The fuel composition according to any one of claims 2 to 27, wherein Ry is

hydrogen or hydroxyl.

29. The fuel composition according to any one of claims 2 to 28, wherein one of

Rs and Ry is hydrogen, methyl or ethyl and the other is hydrogen.
30.  The fuel composition according to claim 29, wherein Ry is hydrogen.
31.  The fuel composition according to any one of claims 2 to 30, wherein Rjq is

a polyalkyl group having an average molecular in the range of about 900 to
2,500.
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di oxan- 2- one;

5- hydr oxynet hyl - 5- et hyl - 1, 3- di oxan- 2- one;

5, 5-di ethyl -1, 3- dioxan-2-one;

5- met hyl - 5- propyl - 1, 3- di oxan- 2- one; 4, 6-di net hyl -1, 3-
di oxan-2-one; and 4, 4,6-trinethyl -1, 3-di oxan-2-one. 30
38. The fuel conposition according to claim 37,

er ej.n cyclic carbgnate is selected fram . .
S P s SRES RS ap¥ 01 St SRR ot lo whsesin Ros
- 44 3fnind R, RYahd RYARORYdrb &h ARTON TN DIV AKA Bt oEEerBled from
claims 3 to 38, wherein the conposition contains from
200 tRelyis@weengarts per nillion by wei ght of the
cyclic carbonate. 5 40. The fuel conposition according
to claim 33, wherein the conposition contains from
3850 tThebuldniasitibnpetordig to@Ay bie vLilgitis 2fo INevhemsd ite
carbonate. 41. The fuel conposition according to claim
34, \iEmesiionsantaisFne iLH9 &n10,9¢0 paststnsr millopdw veaghted the

3, 000, paktiSedgr mllion by weight of the cyclic

~ carbonate. . The fuel conposition according to claim

1, wherein: the conposition contains greater than
5,0QQ parts per.mllion by 15 weight of the .
%].?ydr 3‘3’&@ QD%%&OP@P%@QB{& i &!%yaﬁféngw@maw REMPRHEPR n
Ris I ' A .
3 5 R SO OO0l R Pl R U

from10 to 25, and A is amno; and the conposition
ont aj,ns. 3, 000 to. 15, 00Q. parts.per, mllion by weight
Bt PR TR BB AT ERE TR S hRLPEIT RSB Ry
f r om chntathsGrsa 200 %o 31000%arts PerGhil RRERY Weighlof the BEdMdRSter.
or 1,2-propylene and y is an integer from1l to 3. 43.

The conposition according to claim42, wherein the at

east [ . IS .a._mxturg . of t hers,
e s e ot i hiEhortl B4 Bhe b Rinsit SR bR 21
t he hyetty avbRRYR7 sSRPSdre hydegden.pol yoxyal kyl ene anmine is

a dodecyl phenoxy pol y(oxybutyl ene) am ne and wherein
the at | east one glycol ether is a m xture of

2 bm’ﬂf@’ﬁl@é&ﬁ%&iﬁ%ﬁ(ﬁcggrding to any one of claims 3 to 35, wherein the

cyclic carbonate is selected from the group consisting of 1,3-dioxolan-2-one;
4-methyl-1,3-dioxolan-2-one; 4-hydroxymethyl-1,3-dioxolan-2-one; 4,5-
dimethyl-1,3-dioxolan-2-one; 4-ethyl-1,3-dioxolan-2-one; 4,4-dimethyl-1,3-
dioxolan-2-one (previous three also referred to as butylenes carbonates); 4-
methyl-5-ethyl-1,3-dioxolan-2-one; 4,5-diethyl-1,3-dioxolan-2-one; 4,4-
dicthyl-1,3-dioxolan-2-one; 1,3-dioxan-2-one; 4,4-dimethyl;1 ,3-dioxan-2-
one; 5,5-dimethyl-1,3-dioxan-2-one; 5,5-dihydroxymethyl-1,3-dioxan-2-one;
5-methyl-1,3-dioxan-2-one; 4-methyl-1,3-dioxan-2-one; 5-hydroxy-1,3-
dioxan-2-one; S-hydroxymethyl-5-methyl-1,3-dioxan-2-one; 5,5-diethyl-1,3-
dioxan-2-one; 5-methyl-5-propyl-1,3-dioxan-2-one; 4,6-dimethyl-1,3-
dioxan-2-one; and 4.,4,6-trimethyl-1,3-dioxan-2-one.

38.  The fuel composition according to claim 37, wherein the cyclic carbonate is

selected from 1,3-dioxolan-2-one and 4-methyl-1,3-dioxolan-2-one.
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2- phenoxy- et hanol . 30 -45

39.

40.

41.

42.

43.

44,

The fuel composition according to any one of claims 3 to 38, wherein the
composition contains from 200 to 7,000 parts per million by weight of the

cyclic carbonate.

The fuel composition according to claim 33, wherein the composition
contains from 150 to 5,000 parts per million by weight of the cyclic

carbonate.

The fuel composition according to claim 34, wherein the composition
contains from 200 to 3,000 parts per million by weight of the cyclic

carbonate.

The fuel composition according to claim 1, wherein:

the composition contains greater than 15,000 parts per million by
weight of the hydrocarbyl-substituted polyoxyalkylene amine, wherein R is
alkylphenyl having from 12 to 24 carbon atoms, R, is hydrogen, R, is methyl
or ethyl, x is an integer from 10 to 25, and A is amino; and

the composition contains 3,000 to 15,000 parts per million by weight
of the at least one glycol ether, wherein R3 is alkyl from 1 to 6 carbon atoms

or phenyl, Ry is ethylene or 1,2-propylene and y is an integer from 1 to 3.

The composition according to claim 42, wherein the at least one glycol ether

is a mixture of glycol ethers.

The composition according to claim 43 wherein the hydrocarbyl-substituted
polyoxyalkylene amine is a dodecylphenoxy poly(oxybutylene) amine and
wherein the at least one glycol ether is a mixture of 2-butoxy-ethanol and of

2-phenoxy-ethanol.
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