5 FUEL ADDI TI VE COVPCSI TI ON SUI TABLE FOR CONTROL AND
REMOVAL OF TENACI QUS ENG NE DEPCSI TS FIELD OF THE
| N\VENTION This invention relates to fuel conpositions
“enpl oyi ng a hydrocar byl - substituted X0 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
exi sting tenaci ous engi ne deposits, and is
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fuel consunption and production of exhaus utants.
Thelepdsits,eind thenrtiohbaryl soppedefor caftroéifrpeat rsteofingpiston ring groove
detergents or "deposit control" additives to prevent
or ¥BSH¥ntrol such deposits is of considerable

- 15l nportance and nunerous such materials are known in

the art. However, even after enploying fue
det er BERERIPTHPNOQBHATIGRELAIHI? ARJonponent s subj ect to

heavy d i t /or,: i i i
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hydr ocar bon- substi tuted phenols are known to reduce
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hy dpReabhos ﬁl%yaﬁltsﬁﬁlﬂﬁtﬁldm}dlproduction of exhaust pollutants. Therefore, the

development of effective fuel detergents or "deposit control" additives to prevent or
25  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

occastonal additional cleaning to maintain optimum performance.

30  For example, aliphatic 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
mixture of hydrocarbons in the gasoline boiling range containing about 0.01 to about

.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
conmpositions containing mnor anounts of an aliphatic

hydr ocar bon- substltutedifhenol not only prevent or
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hydrocdr group cont ar ns ron1 car bon at oms.
U SNoPaﬂ’éh%OI,\lcssueﬁ Jﬂuiezz 368] to Canext]] ehyl. ﬁ&cloi;@%ubbcoﬁaiohition
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2am matdcelar weight fpdne nodul 6O to apeldl (00 having at Ieast one basic nitrogen

al kXtoBlh lPlerem tﬂe Bytﬁ‘oca(rjbyl 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
30 polyetheramine and/or a polyetheramine denvatlve, 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 or al., discloses fuels for gasoline
engi nes containing from10 to 2,000 ng per kg of fue
(i.e., 10 to 2,000 parts per mllion) of an
aIkyI-terninated pol yet heram ne, therein the al kyl 5
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car ROR adbPRE or Hhh®inepat ent further teaches that the
additive is prepared by reductive amnation of a

hydrocar byl - substi tuted polyoxypropylene al cohol with
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is SI& eé;ﬁt ﬁ%a{ep&%g}les 3} fe ad%gvéjis%reppaf’ctdeo@/treMtw@argﬁﬂZh&gﬂf a

2001 to Morri's "et ., discl oses
hy dhyﬂwaaki;Ml-swnmadtmh@dymopylomweétd@l wrtb ammons tpieeysayr ed

ducti ve, ani nat o 0
19 B brargienanre vehed s snbitSy b i tia TS gilg ty give the
t heqdrlig ondfﬂoqmz%gwtﬂyi)dé}%t«i% %Q%@nﬁﬁﬁﬁﬁtﬂ@%es&h&d ¢ fAamonia
by wei ght Pat ent 3 029, issued Apri

22, thee @ vidgs Lhetdte$@déwd@|carby1d$ubetllt@@é@olé{m@@s@mlw N-3-aminopropyl
ant|-10|ng additive which is a hydrocarbyl -substituted
poI?ngalkylene am ne, wherein the hydrocar byl

substituent contains 8 to 24 carbon atons. This patent
teaches that the additive na be grepared by known

2r oblek SatsntiNe e 11, 68%9%’@%@“ biedMpgis bl dinstages

anc RO fﬁﬂﬁlﬁ%ﬁﬂrﬁgﬁéﬁ%ﬂﬂﬁ%@s (oo by FARERE {fation of

eit ﬂﬁlpolyétdq@ﬂdykeﬂe)aﬂnohalt Theadatititeyis emyblyexbmmbhmtranons in the fuel
foll h
angovved by %’ ?888(%;11‘?5%& m111i10n y%vle}/ |y, the hydroxy

25 U.S. Patent No. 3,440,029, issued Aprif 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 hydroxy compound or
oxyalkylated derivative thereof may be reacted with bis(2-chloroethyl)ether and alkali
to make a chlorine-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
chlorine-terninated compound, which is then reacted
with anmonia to -3 produce the am ne-term nated finw

product. Simlarly, US. Patent No. 5,089, 029, issued
Fe bpraduop ficgimingepmingteridinnl produst stimialy, g st De- %»089 029,
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| ssyednimid®, 1998 to Plavac, discloses fue
conmposi tions containing fromabout 50 to about 2,500
parts per n1||ion by wei ght of a long.chain

[ | k ' h
subE BRI R Y Rt o7 1 B8t UL i a e
car bt e osi IO iy abHizoh MENEL EN\boThakpites@ikanols with
invention is directed to fuel conpositions enploying a

2hy d# pelatosyslk denss gingngt ed pol yoxyal kyl ene anine and a
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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

25  hag at least 40 carbon atoms.

SUMMARY OF THE INVENTION
The present invention is directed to fuel compositions employing a
hydrocarbyl-substituted polyoxyalkylene amine and a glycol ether component useful
30  for the prevention and control of engine deposits. Moreover, said fuel additive
composition of the present invention 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 of the

present invention can be used for the control and

renmoval of existing tenacious engine deposits, and is
particularly suited for controlling and renoving

pi ston ring groove deposits. 4 The present inventi.on

di sicasessntdnyeatign fiselpses irglativ &H&%ﬁ%ﬂ“&%w&@?% 24dif¥% package
addj biry8 RACHADR g ah RiBoth @bposh PaSoViRE MeDEhribsRioh €L do¥Eingly,
deposit renoving fuel conposition. Accordingly, the

pr ébeptesdnhinyatticons disecttidrie e thead corppesitianedompoipg $ined ehamount of

onpr,i si | or anpunt of 5 hydrocarbons boiling
3 n BHtocahEet bl g B e dimeedndy 2 200 to 30, 000

par t s Ppebhoi 160ap 3000BirGHer Sillien by weight of a hydrocarbyl-substituted
hydr ocar byl - substituted pol yoxyal kyl ene am ne of the
f orpeicayalRylepqamige of Re forgubyf CH~-- A a 10 wherein: R
is a hydrocarbyl group having fromabout 1 to about 30
carbon atons; R, and R2 are each independently
hydrogen or |ower al kyl havi n§iffeom about 1 to about
6 carbon atons and each R, an i s independently 15
selected in each -O CHR g CHUH8-—2A is am no,

N-al kyl am no having about‘l to about 20 carbon atons

lqn t he \ﬁ%%&%hgroup, N, N- di al kyl am no havi ng about 1

o about rbon atoms in each al kyl group, or a

pol yani ne ngi ghydrbavbngraaBeubing fibm UL 102Bok23 (BerrE atoms;
nitrogen atons and about to about 40 carbon atons;
X is an integer fromabout 5 to about 100; and b)

about 1,00 0 S -
at | east oﬁé£%1g%%?g%?ﬁ%%%%ﬁgﬁg%ﬁ%%é%%@ﬂg¥wﬁﬁg%@BWHE%ﬂmn
formul a: Rgbdwt +RAEDoM: 6 Yarbon atoms and each R and R; is independently

15 selected in each —O-CHR -CHR 3~ unit;

A is 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

20 12 amine nitrogen atoms and about 2 to about 40 carbon atoms;
x 18 an integer 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

25  component of the formula:

Rs—o—fmo}H
¥
wherein:

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

30
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wherein: R3 is a hydrocarbyl group having from about 1
to about 30 carbon atons; 30 5 R4 is a C2to C5

al kyl ene group; and y is an integer from1l to 50. 5

I n anot her enbodi ment of the present invention, an
addi ti onal -To to the fuel in
conjunctio£&3f¥ﬁpgﬁg Pg%gwgy??gubstituted

pol yoxyal kyl ene am ne and gl ycol ether conponent
descri bed above. AccordinglLy, the present invention
i's directeaifﬂlﬂﬁﬁﬁégnﬁéﬁgaﬁition conpri sing a maj or
anount of hydrocarbons boiling in the gasoline range,
conponent s a% and b) described herein 10 above, and

§ ar fthewtheo apbodimes ofBisuresegonyestion ap@dditiantl sopaenent can be

tm h le lacic%? ﬁ%%&‘?ﬁe@]h@n%ﬁ"%ﬁp%w% ﬂg&‘&@%“’%ﬁf&@%ﬂgﬁ? éEB(&Q{'aﬂiylene
15 wheikehd glytsl dier Bofpdhedt desériBad aBdveNRbedrih2ly, thb @raent

Rl | and RI'2 are independently hydrogen ar | ower

al kyIveRiEy iR giracieddo 8 fed coBROAE GrRoNENGING 2imaaier gpoupt of Ry

s ol ; ,2) MG b PRIV herei
and Hﬁa&g@%’s 5 gﬁﬁ;ﬂ% gié%lg ﬁ ggg Hlﬁfgg@ (? Plggglrigngsra) I owejra a(lnk yl eren
1bav kingye lartddufher aoinprising ghoet 1 MRstod OD0RPawdy ger million by weight of an

i ndependent |y hydrogen or |ower alkyl having 1 to 6
car B@Hlatléﬁﬂﬁ%ﬁonﬁﬁﬂn‘g@ntﬁ %?Hin%laa pol yal kyl group havi ng
an average nol ecul ar weight in the range of about 450
to 5,000. 6 In yet another enbodi nent, the present

invention is dir ed to a fuel conposition
conprising a ngjo ano%pt of hydrocarbons boiling in

t he gasoline ran ” Ry Rg 2
—_/ 10

\_/

R?‘_“'“\)’/C\O—CHCH-“O

15 wherein:
R is mitro or -(CH),-NR R 2, wherein R, and Ry; are independently

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

R7 1s hydrogen, hydroxy, nitro or -NR3R14, wherein Rj3 and Ry, are

20 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

25 Riois a polyalkyl group having an average molecular weight in the range

of about 450 to 5,000.



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 R21 Z RR3 5 R24 R25 wherein: R20, R21, R22, R23,
R24, and R25 are independently selected fron1hydroge

hy dhld&@yanoﬁw epRydHReryihe pragent dxvpation s ditpgted @@aﬁuelwomposmon

gr oL, r{sggg &Im;loum’t&@al gn@eﬁm 12 ABe eeaﬂlezr &, an

|nteg

ero to on é? fac ors,

pr esaiionemy Sdnti dn dﬁ:ssnmeeehuoﬁbdvheanﬂdnqnhtal somgmdm§ t@ﬂ/terlyi ,000
that fuel nposi t nt ai_ni n i concentrations

of ke P8 LGP ORsER ASUE PrippE O?B%H%&lﬂ%u kyl ene

am nes and at | east one gl ycol cet her conponent provide
excel l ent 15 control of enginej/deposits and is

particularly suited for renoval| of deposits,
especially piston ring grog gsits, pi ston top

deposits, piston bow depo
val ve deposits and fu I nj
fuel conpositions of tHe
used for controlling og,,
especially piston r|ng depos
£ngine with fuel conpositio

asywel | as intake

Accordingly, the
ion can be

gep05|ts

“ by operating an’

, Of Rhe present 20

i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As

used herein, the following ternms have the foll ow ng

meani ngs,ul:ess expressly stated to the contrary. 25
DEFI NI TIONS:  The term "am no" refers to the group:

--NH2. 7 RheRteRm RiN: BlskarddRvs A indepbrtestly eclediest erodyydrogen,
e e PP S B B e om bout

1vher ei N Rotp@ghrbdn A6iBs; and z is an integer from zero to one.

15

20

Among other factors, the present invention is based on the surprising discovery that
fuel 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 foel compositions of the
present invention can be used for controlling or removing these deposits, especially
piston ring deposits, by operating an engine with fuel compositions of the present

invention.

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;.
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al kyl groups. 5 The term "hydrocarbyl"” refers to an
organic radical primarily conposed of carbon and
hydrogen which nmay be aliphatic, alicyclic, aromatic
or conbi nations thereof, e.g., aralkyl or alkaryl.
Such hydrocarbyl groups are generally free of
aliphatic wunsaturation, i.e., olefinic or acetylenic

unsiétteumm Noalkylsminotagtersdn the giows: mbF Rardierais Ra sgingHky! group.
het X r ro

suc as cﬂ?gﬁéﬁgﬁmﬁlx) %%g%q%lﬁ&h&'rg?£$§g%%gﬁgg%

st raldlatoupand branched- chai n al kyl groups. The term

"l ower alkyl" refers to al kyl groups having 1 to about

% carbon atoms and 15 includes primary, secondary,

an dTﬁejErtrﬂ qf; ﬁro@!njﬁ%_t; Ir&élg YP%n o E&BE ?&ﬁca‘l Qﬂ‘ﬁﬁm@l%ﬂl&)o&ﬂ%‘ﬂ%&bon and
nclude, f

r exa met hy , h-propyl
i sdprlopygh Whivhhnnayyale ahgh{rt}cbaﬁcybhc arolmmtly br conabmzémny thereof,

n- hexyl he &r.m "al kyl ene ef e

0 1ot eI TR Al o B SRS R s et S5 S ing i

20 ﬂlﬁﬁﬁatlgn Gal BRANRP Aoty dMP 'uﬁs%ltur@d Blﬁ@@aygfoﬁtéﬁﬁmmm amounts
i ncl ude, for exanpl e, %y | ene - -

10or opfipicisrasitquas, enqh@mmzn or Ritrogen pF b@i%ﬂeﬁ@u@h a@h{@;@) CH2
--), n-butylene (--CH2CH2CH2CH2--), sec-butyl ene
(--CH(CH2CH3)CH2 --), n-pentylene (--CH2CH2CH2CH2CH2
- - ) TheaBich tdne dekes todotlr Sraldh@ dnébanchal ghaiyak K prane.
refers to a polyner or oligomer having the genera
formula: R R ~OCHCH +k- 5 mherein R and R are

eaoﬂle t%?ﬂ%%})l‘f rregérfngg gﬂlﬁn ggfu%)g AEhe Aldon V\ﬁﬂ@&n a8 and

an integer 0 about 100
1 Sr efmclndamgarﬂrr&alrye isecohdary handriertdugralkyd froogsy éﬂyimych]elnwemiky]gmups

'n 1%01&365 tfcl)rcelijc!ar%{ﬂe tlat}/l?lxgt%yf(glp?gp%d %gogpopypd-butyl sec-bu?yl tebutyl

n-pentyl, n-hexyl, and the like.

The term "alkylene" refers to straight- and branched-chain alkylene groups having at

20 least 2 carbon atoms. Typical alkylene groups include, for example, ethylene
(--CH,CH; --), propylene (--CH,CH;CHj --}, isopropylene (--CH(CH3)CH, --},
n-butylene (~-CH,CH,CH,CH,--), sec-butylene (--CH(CH,CH;)CH;, --), n-pentylene
(--CH,CH,CH,CH,CHj --), and the like.
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10 understood that this nunber refers to the average
nunber of oxyal kylene wunits in such conpounds unl ess
expressly stated to the contrary. The

hydr ocar byl - substi tut ed pol yoxyal |l cyl ene am nes

enpl oyed in the present invention have the genera

f or W wmhyphlpearlyyleng’uiststs o atpelnpo by olxgpaiak pheng thgrfieneral
of .15 fhe formula: RLR2 R-~OCHCH-~-A x
whefPR2 20’ R i's a hydrocarbyl group having from about
1 to about 30 carbon atonms; Rl and R2 are each

i ndependent|ly hydrogen or |ower alkyl having from
about 1 to about 6 carbon atons 'n%jeach R, and R2 is
i ndependently selected in each t O{CHR, - CHR2- unit; A
is amno, N-alkyl am no havimng2&8t&b 1 to about 20
carbon atoms in the alkyl group, N, N-dialkyl anino
having about 1 to about 20 carbon atons in each al kyl
group, or a polyam ne noiety having about 2 to about
12 ami newhireihogen atons and about 2 to about 40

carbon atons; d -9 x.i an _i.nt.eaer from about 1o .
chout 100, puf i fholl indtp Seh B SREIech HPILARAY] Sobik and cis
group, wheggiedeh@orl doyht IMBiabbYt 108, Whérdie@itting Bérein to the number

branched chain. Preferably, one of R and Rz is | ower |
al kyl of 1of exvellylgsunitaingmarticulr pelyox yEkydgngspmpeaund, it is fo be

161)/ drogen. Wb stﬁ&ﬁfh tgfrgln}&snbg{}gfe% to'Bte @g%gg%u}n%ew&i}ﬂﬂkyleﬁe

or ethyl, and the ot rogen. even nore
pr ef er abl y uRlts insudty cmoggendsamibsRExpressiyestaisd todhe coatriayt.
and nore preferably ethyl. In general, Ais am no,

N-al kyl am no having from about 1 to about 20 carbon

at 0ffe hydodafbyli-Bfbs@hited p(ﬁl%%yﬂl(yl%eezfnﬁhé’sbérﬂpl@?é@ih tHe frsent
about carbon atons, nore preferably abou lto

abottvertiondrabothe gewersl, foinNe bydabdeytyi-amhstititérthmdlyaxykikglene amine of

bouyt t @ about 20 carbon atons in each al kyl group,
lgregggéﬁpﬁLabout | to about 6 carbon atons, nore

preferably about 1 to about 4 carbon atons; or a
pol yam ne noi ety havi ng fron1q§oHt
1 Th2

Rf{—oJ}+lHﬂ;—A

wherein:

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 R; is independently
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



2 to about 12 am ne nitrogen atons and from about 2 to
about 40 carbon atons, 15 preferably about 2 to 12

am ne nitrogen atons and about 2 to 24 carbon atons.

- More preferably, A is anm no or a polyanine noiety
deri ved fron1a | en ne i ncl udin

al kyl ene d¥§ﬁ? %?g?fVﬁﬁPéﬁﬁk is anino or g
polyan1ne nnlety derlved from ethyl ene di am ne or

di ethylene triamne. 20 Preferably, x is an integer

f r dhielatsblys RSs emallgplowen siylphenyd sppubs whasinybe %Yhf%%%tﬁftls graight

a r
ooty Ral o SLL AR, HLATLIRINE PR fron o,
samdneshe @fhef Qﬂmﬂio@eﬂ Mt bfef@‘emg rcanleloy? Rhan@R, & rsaififlioc eémt, and
nol ecul ar, wei ght so as to be on v latile at n

mal
engthwh?rms Btopa V&L 95ToReP R se%@(%&@“% Rpdmetyl or
talgyl am?§19r ﬁ) efeﬂé)é &ahly, the mD' ecul ar wei ght of

t hes range from about 600 to about
10, 000. Fuel soluble salts of the conpounds of formula

di |y d. f t h
S b RS S eR LS, Lo TR 20 o
15 UGH tRAlikd Bh®, Reree) SRt RfRmohCs @ﬁbdﬁsﬁfnﬁl& id¥E preferably about

preventirig or controlllng engi ne deposits. ‘Sui t abl e
sal t© abpytcd aadwn atams; é&lﬁfﬁmﬂe‘ﬂ amml@avmfmm Py to about 20 carbon

D TAPRE ARG AT GRS ot L1 Rt 6 208on ARG

or- ar

Pr ?r@féfaﬁﬁ/ Hald Btoaarosutoharalrbbadmfnﬁ@ Bt a p@llymﬁﬂle&bﬂlétg hirging Gioch about
met hanesul fonic acid. -10

Hy o GchPByI2- %Iua%m’frpsftneaaorﬁmﬁofw% P‘P@H’f érie 2hgt A garbon atoms,
h&g?g%galrbgaﬁ_%?%{o 1) anft fxé)ﬁ‘l?rg nea%lgT %rﬁf‘about 2 to 24 carbon atoms. More

stltuted po yoxyal | cyl ene am nes
enplrefpetly, A it Iammol dr\aqmtyammermmetybhnpccbfnamednobgallmh@e polyamme,
fO||0MAng ng P cedures. It _.sha %y
L oprotuing B e ey Moesast bR AS AR ot o

Congliil b P RSm(cBhylene diLREE bioeth{IBAPEHLAIAY €S, tines, nole
rati os of reactants, solvents, pressures, etc.) are

gi ven, other process condi ti ons nay also be used

u o l,-%sfe}‘agﬁyh ?{:{%\n@s\e}lg%ra elg ﬁbtﬁﬁ é tguli; uf Sa’l mere Ipé%o ta]%IP{tf%()m about 8 to

Sol AR ), USRostipidfebs Tronombiut | @RSaboGels. be det er m ned
by one skilled in the art by routine optinization

procedures. The hydrocarbyl - substituted
pol ﬁ?e%%lro%ﬂbgfﬂ&b%mu%ﬁ%oW#a%ﬁglei a%ih&eof %Iﬁﬁﬁyi will generally have
a sufficient molecular weight so as to be non-volatile at normal engine intake valve
25  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

30  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.

210 -



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

pol yoxyal kyl ene conponent, and 15 (A-2) an am ne

conmponent ; described herein below. A-1. The

Hydr ocar byl - Substi tut ed Pol yoxyal kyl ene Conponent The

hydr ocar byl - substi tuted pol yoxyal | cyl ene pol yners

which are utilized in 20 preparing the

hydr ogariyreciths sitistitved gobloxgalydbheydneines -dienaresSynthetic

enpl oyed in the present invention are nonohydroxy

co %5 i.e., alcohols, often terned hydrocar byl
"capped" pol yoxyal kyl ene glycols and are to be

di stinguished fromthe polyoxyal kyl ene glycols ]

K di Blnesl)ydmmrbofhstévs@tuteduaol’ywyacﬂcséq:wmun@rqmp%@wé@r,l this lgvention may

not rocarb

ol YRSy e Tl e Qo e St i g be
ad dééatplr&iht&ifthht%[re t@bi'@M'(ﬁ@%féﬁ‘édqﬁ&eSQS&tﬁﬂltﬂﬁs e nge@mn
OXi propyl ene oxide, or the butylene oxides

t helemperabISs, Boap BUhIatiRCH reantads, sy BimRrIssHes 8k are given, other
ggpﬁrhé%(s) Q%néi6téo\9@%§cﬁ %e lugedt E&esE‘XE%]m%QJQ tEd %’rﬁmhf)a%%t}on

yoxya ane ¢

1(Pr efittRes pal yooywathkije pﬁﬁctﬂm r;zzma{rsS @Tsew‘ems susaeddbu[tl sueldconditions
from C3 to C4 oxyal kyl ene units.

pr ogfacdeidsteraingd By Bpeilicdan i am@fsrgu%taﬂ {gpﬁlg}%at@e Pigogdures.
disclosed in U S. Patent No. 2,841,479 and

Kirk-Qluner's "Encycl opedia of Chem cal Technol ogy",

Vol "ﬂh@h;ﬁ:‘l@ocaﬂa/geulﬁﬁmted|pnlytohgaqujbmihmmqudémdt6imfnsenfa

sin

L TEWRRTE N RN TR O TN S

14ronpp ymﬁme@@ﬁpomﬁt Bé&cﬁ@é@ﬁ&&@ﬂ%bi@&e al cohol .
Fbmever copol ynmers 211 are equal |y satisfactory and

randon1copo|yners are readily prepared by contacti ng

e Ry (ER M A RaR L SOPRANAC P by Cdh ol

al kyl ene oxi des 0 e and
but yl ene oxi des. Bl ock copol yners of oxyal kyl ene unlts
al so provide _satisfactory polyoxyal kyl ene units, f

t heTht Bekrpcadbybsubsiwtisgmoderyalkoesial grers Sl apins ey
Gente BT B SRR BT RE i PRI T e e
- despiesdht invettive ap¢ odnsttydroky pbmabinys, iteh ealaashbla,rofteattq:rmedf
o KL ene e, 6 o cont 1 oL0g oMU WAL oor
2oy ol e Mo, s abgnpil oaBs
10:; dapped.alhe ydi2Barlyl-substituted polyoxyalkylene alcohols are produced by the
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 is the hydrocarbyl group, as defined above, which caps the
polyoxyalkylene chain. Preferred polyoxyalkylene polymers are those derived from
Cs 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, in which case the

product is a homopolymer, .g., a polyoxypropylene alcohol. However, copolymers
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Al kyl ene oxides suitable for use in this

pol yneri zati on reaction include, for exanple,

et hyl ene oxi de; propyl ene oxi de; and butyl ene oxi des,

such as 1, 2-butyl ene oxide (1, 2-epoxybutane) and

2, 3- butylene oxi de (2, 3-epoxybutane). Preferred

aI kaje aqtally @t@%p@@éanélrrén%wogﬁ@%%p af@dgy] arepared by contacting the

I r
PRGBS 50t SN GO, Tt i o
t heprpollymayd bidyleen exidtmBiockicbpolygener attajk yaetaitnalte provide

P00 RS0 SR, O LSS EELY LIS

preferably fromabout 4 to about 18 carbon atons, and
is generally derived fromthe nonohydroxy conpound
RCJ—’rl“hevermmht @@M}ﬂmmromdtelemploy@d frethisfreackien aillk génsrrdlyglepete on the

ror BT el RSB B lef P RoLPREH /S Bier B otgy rtio of

ar oiefléne Aideabal&ohavérigning @Bihp&ﬁidtwﬂﬂ rﬁr%ea‘bﬁuﬁbougﬂ 1 to about
carbon atons, nore preferably and al kanol or

al kA% @fﬁérrablaﬁepmrﬁ%qu’f prip é—P%lBISQ lomoggrpreferapl sbﬁﬁféﬁabout 8:1to
e or

L R e R L R S T

car bon atonB Preferred al kyl phenol s i ncl ude those

wher al kyl substjtuent contajns from abo

to féﬁ&r e 2& e B S n tspel YB?BEF%PQBF%‘?“O%EICP Cifr example,

car e&t&% I%Bylg&l)&-ﬁ&@ lahy bﬁ&@ﬁ@&fl@& & ch)éE PhERRYIchSoxide

one erein e al kyl group is obtained by

pol @rﬁemozybujaq@r aphy2, Shetyiepe axida(BP-apexybitane)pPusfiytedmékcylene
nits, that

1% ontioles ﬁg,mam}g)yf ergrogb&;%l agﬁ;l 2[1 }:él{t}( gl}reeemderh%tﬁslpdégﬂﬁdpygand i1 mixtures

al kgskgebenol is commonly call ed tetrapropenylphenol or,
nore generically, dodecyl phenol. Preferred
alkylphenol-initiated pol yoxyal kyl ene conpounds nmay be

bot 1 Sk AL RO, BT SR AR I Y AR R Ol Vi
Co'mﬁﬁnfv’ Cﬂﬁﬁalh Mighcatoat] alhabeet 3t dagbon atoms, preferably from about 2 to

hydr ocar byl - substi t ut ed polg éh%kylene am nes
20 nprbeyied Garponsiame apt BeETRIeierRp %ﬁb%ﬁtt%fﬂrp%ff SHRDAR atoms,

conpang Qélzerallls} dgﬁ%rf?dfm tﬂel'}?orﬁ) &‘3%}9 Wﬁ@tR@Hl /hich is the initial

contai nan average o eas out ‘one basic
ni tsiegé ﬁleaaﬂlqmrpemdnmﬂ@uuh al thApbllya@rmatmnmaogern Satlmbnplydroxy

one t hat tit stron qﬁ- or. ex e,

o RN TR PR 8P RRGF SRS T Jiih DR | o sbout
10 ¢ skbRambE abhrd - @félrabf I\ﬁfﬂtﬁiﬂ@iﬂ@l & anaallkﬁﬁlffeﬁ@l”%ﬂd most preferably
ni trogen, e.qg.

25 an alkylphenol Wherem the alkyl substituent is a stralght or branched chain alky! of
from about 1 to about 24 carbon atoms. Preferred alkylphenols include those wherein
the alkyl substituent containg 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

- 30 is, 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-



not titratable with a strong acid. Preferably, at

| east one of the basic nitrogen atons of the am ne

conmponent will be primary or secondary am ne nitrogen,

nore preferably at least one will be a primary am ne

nitrogen. 15 The am ne conponent of the '

hydrocar byl - substituted pol yoxyal kyl ene am nes

enpl oyedi-pn tiak Sunkify €Ph @ﬁmt s preferably derived from

anmoni a, a prinary alky secondary di al kyl

nonoani ne, or a polyam ne havi ng a termnal am no

ni t

pr o e E b, @RI bl TRARATRS Rnl RS infloved in

51 nhe pmg@m1rﬁbmw1amdtafﬂmrmmh@wmpbnmu. about 20 carbon

atons, nore preferably about 1 to 6 carbon atons,

nost preferably Ito 4 carbon atons. Exanpl es of

sul ]ﬁl%{'ﬁ%&l fRARAM & oh&ﬁ Wil BorltiiBh Bverad cﬁ%t least about one basic

N- et am ne, N-n-propylam ne, N-isopropyl am ne,

N mlbogeyllm pe, mchllemé@ iﬁ’u‘tbyasla nitreggn N@mé@cm@ttmtmmable bga
am ne ent

P% f)‘é fjﬁ R 2 IQD aWe §%}pa<§.2r¥1 &r tertiary amine nitrogen; as

1d\F Cdiﬁ {rehrred @dth ey e:bin®id, wh adfbaifyl niNr ﬁ,yé AM-0E(0)NH--, which is
N- dodecyl am ne, N-oct adecyl am ne, benzyl am ne,

N- (11 phateli stithyA strang aeid. Brefarabhio atlprshons of tBe bagid ogqn atoms of

N (SE RaRksePao o PARPERARROPAAERR ok mipogen o peeforably

theleitsit K@wﬂr&f@ﬂmﬁymmﬁwo@m nes are N methyl ani ne,
30 N-ethylatnine and N-n-propyl am ne. The am ne
conmponent of the presently enployed fuel additive may
| CnifleLd fdi SRR iEeR G ﬂiﬁjaﬁé&!f@eﬁﬁ
1s$'h2ﬁéelg F gdrlﬂupgno t he secl%ﬁdarylar?l ewr%y - ms
th eenss;ﬂmgadcim thals i&lﬁfart'ﬂms patbrabily dergyeth v ?lnymelaa,h'l pmmra |aﬂ<}’1 or

about ut 20 carbon _atons, nore

b tboreb i RO e e e WpShe - Be LB e
1 tgomabout 4 carbon atons. One or both of the al kyl
groups nmay al so contain one or nbre oxygen atons. 5
Preferably, the al kyl groups of the secondary am ne

de nentl .S d from the grou Q
?'Wlp yg{nﬂwexmﬁ?so%yﬁ?mkpﬁ%alnng B%IHP n ﬁf 62 lp1és§r§t ilntion
2 Wfaﬂi(l’ﬁitﬂ@gén &066h and fivRt AxY Eto’h}bbut Maﬁac@nfa@chﬁﬂ" adry preferably

t he al kf/ 6gr oups are nethyl, et h%/ pr opy
about T to 6 carbon atoms, most preferably lto4 carbon atoms. Bxamples of suitable

monoamines include N-methylamine, N-ethylamine, N-n-propylamine,
N-isopropylamine, N-n-butylamine, N-isobutylamine, N-sec-butylamine,

25  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,

30 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-



10 Typi cal secondary am nes which may be used in this
i nvention include N, Ndinethylam ne,

N, N- di et hyl ami ne, N, N-di - n-propyl am ne,

N, N-di i sopropyl am ne, N, N-di -n-butyl am ne,

m’ %e&ké S#?T?Fé%;ﬁi %@{F@gg NHNEN%XIEL é{[e%@ig%%%x%ﬁ%?&??to about 20 carbon
N, Net6th & Ghork arefersoly hbal yd aNuB ERYbRAbME, most preferably about 1 to
N- et hyl - N- n- propyl arni ne, 15 N-n-butyl - N-net hyl am ne,

N- mbohi4 cap@ratging fnger bpthet Higlalkyl gswps BY8Y plfricpidain one or more
N-e - tylam ne, N, N-di (2-hydroxyethyl)am ne,

N, l\é%%’%%%@gr oxypropyl ) am ne,

N, N-di (et hoxyet hyl )ami ne, N, N-di (propoxyethyl)am ne

ﬁl’n ﬁfé?e?@lg;h glpe%q{ga g}c‘o%rﬂg Sg@gg%g]q ! %’n{lg%g@geei?ldgpregdenﬂy_selected from

N L ar i . i
N R Baam ety o) LASEORML KA ARy Bk
i nvanteitonryethyl. Mootprefpobiy theatiyyb prodps ark mestiail keplhyl gr popsl.
when taken together, formone or nore 5- or
6- menbered rings containing up to about 20 carbon

1@t Opical BRohdAY amBREtAICRINGY Yehi8oBiitRIg ifliehfi@OiRBuas om i s
general |y saturated, but maybe fused to one or 25 nore
sat NMatieebtipdaryns,d¥ o dicthylamineg N, N-ghe-prémydgnineay  be

[ dwith h car.byl .of .
ST Sl T B8P AR g

OX YN @hdi-2beislambid, Nablden ey el irging 8¢ MhdR{dloldxiyaasne,
i ncl ude. pi per.i di.ne - met hyl pi peri di ne, _pyrrolidine,

4
30 MoV-giesiviasane, i\?eﬂlulrmmlﬁﬁms%wqﬂéﬂéﬁg-ﬂrwi@W&

ui 4;ab | 1) C-éﬁg){.- | IRt AN lami
lfr aﬁgﬁge]'gﬂgﬁ e{%{ ﬁﬁ%?ﬁrﬁ‘%&lﬁ?% ng\I anatgﬁ@gﬂegﬁ%ﬂqc}i or Fa 33/( Srre”
or Waihil-dabétglamitehbedf(2-h@oeyadhijamitd)e am ne nitrogen

at o f.,such -14 polyamnes wll| be separated from
oneN aREt Ry P YRS, Nl CHePBRYe R .

g pol N,@ﬂﬁf@ﬁ%ﬁ)ﬁ)@éth@fgaﬁme%ﬁﬁ ARikS { Brefetdf SecBh@rP@hnines are

sui tabl e. The pol'yam ne may al so contain one or nore

ox yiy ehdisneshpd aming oV Sadikylamasemd Nb-dm-prhdamie. a
ydroxyl group. Polyam nes having a
arbon-to-nitrogen ratio of fromabout 1:1 to about
10: &yaic@eSnattantitsadndyalrefieed ®dormh heRd@iliaed digbIbR! in this

conpounds enployed in this invention using a pol yam ne
whekngentiga. In such cyclic compounds, the alkyl groups, when taken together, form one

2

or more 5- or 6-membered rings containing up to about 20 carbon atoms. The ring

containing the amine nitrogen atom 1s 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 morpholine, 2,6-dimethylmorpholine and the like.

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

-14 -



vari ous nitrogen atons of the polyam ne are not
geonetrically equival ent, several substitutiona

i soners are possi ble and each of these possible

isoners is enconpassed 10 within this invention. A
particularly preferre roup of nes fo use in

t hePYy@edat Wil erFéﬁE%I%FF? g%@ ong 6%%? Wfﬂé Ff;éstﬁawal haoms,

in Cl é’gé hé@ﬂa@xﬁ? afll bﬁfﬂaﬂ &suctust &2 nBobY @bk YTIRNRL zyamme may also
pol yam nes Wi | ypi cally contain from about

ab ocntdiR ong mrrrmge nxygeo ppnz typicabnpabod s 20 ¢therbs adilydigryl group.

0 B3RP B M PR o Pty B

pol yatikhengepatyanm nes will contain fron1about 2to

about 6 carbon atons, nore preferably fromabout 2 to
about 4 carbon atons. Exanples of suitable

pm

or o ?/I})I‘g%iﬂglg Zlﬁc%é‘)ﬁ%%{% %?ngh{}@e L e%_\seﬁ@e)ﬁ'ngﬂ ﬁgh Q g‘p@ﬁam?n% where the
but yirene diteaemsomp enthy belyestirermramnt gehextyibdhaduamientg several

di et hyl enetri am ne, di propy qugtrlan1ne

di rrﬁ%%“luﬁﬁ% SPGB aRAsHBIe e R ARSI isprnefs Is encompassed
@IbH&ﬁ apgtiJ.amine, di-see-butyl enetiam ne,

triet enetetraan1ne, tripropyl enetetram ne,
tr||sobutylenetetraan1ne, t et raet hyl enepent am ne,

pent aet h ehexanj ne, 2 i met hyl am nopr opyl am ne,.

B AR 1o BTG B oueeal b e 7 TP Bie oyt Th/¥ftion are

pol %6@1 Ll iene, Reina ﬁ@ﬁldﬁfg%ﬂ@}léiﬁé|dﬂ3!ﬁﬂﬂésaﬂilélﬁaolyalkylene polyamines
di e hylenetrlan1ne triethyl enetetraam ne,

nd
t eL walbtirich By eqrsdin ﬁmnrﬁéouu\%@tabpvtelﬁew QEgN afys and from about 2 to
I
15 t é ouﬂ gg E%n 8?[01%% @re%ar%ﬁp albgl?teztt% a@?ﬂt%ﬁ fcal%%g ?iﬁb'nﬁ b%éﬁeéably, the

eth ‘am ne £67¢0n Use 1 n

pr eal&ﬁllené meepd af@ncw@yemy;ﬂéneq)omhymmmEmiﬂam frgn et 206 about
nore 5- to 6-nenbered rlg%1 Such cyclic pol yam nes

co né@@ﬁ‘?ﬂ% ORI eks Preferally 45qum aboud 2 Fﬁsmvr HEPRIHFPHE,
N- ( 2- am noet hyl ) pi per azi ne, -15

N- 2- hydr oxyet hyl ) pi per azi ne,

1, 2Ebmﬂpl(sﬁxbﬁﬁunaiﬂamly@k&leﬂdmimniﬁeﬁrﬂln@qogthﬂcﬂlddMH@,

noget hyl ).pyrrolidine, d the the
2 ycpﬂfocpn%aﬂr%myﬂﬁé%w ne?}?lﬁg}ﬁa%tﬁl@%ewnﬁrpép g,
Manye QfiereBigmpR! YidMyReSrisHideabRplRhctHESiden the present
i nvent’ion are commercially avail abl e and others may
be pnaeq:owlwnbyronﬂmthdrvshpnohylan@nmeﬂnb, dibisyenétnaive,
ail d1—sec~butylenetrlamme triethylenetetraamine, tripropylenetetramine,
triisobutylenetetraamine, tetracthylenepentamine, pentaethylenehexamine,

25  dimethylaminopropylamine, and muxtures thereof.

Particularly preferred polyalkylene polyamines are ethylenediamine,
diethylenetriamine, triethylenetetraamine, and tetracthylenepentamine. 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,
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exanpl e, nethods for preparing amnes and their
reactions are detailed in Sidgewick's "The Organic
Chemi stry of N trogen", C arendon Press, Oxford, 1966;
Noller's "Chemstry of Organic Conpounds”, Saunders,

Phi | adel.phi "d editi . 57: .an i Rk- 1S
EnsgaveReafty Brtentin (bR ERI ey s R elitine
eS Ree2-alnbeth Yot ddwe, #1d.thOBkel 2eaond iR cyPiepayahines) tiod

t he Hydrocar byl - Substituted Pol yoxyal kyl ene Am ne 15
Theipdierines veDTeptbyed in this invention may be
conveniently prepared by reacting a

hydr ocar byl - substi tut ed pol yoxyal kyl ene al cohol

%i tWety ditheadlyymings suhatde i uanin thapresambthivartteon an cdmmercially

pr | HARAPIGH (EEGRABPS PEDRE Dnai NaC bR OraR fdhe art. For
as desnlel HefoebehRparafy aifesNdHRsAERYbn S4B Abhiled ®Bidgewick's
pol yoxyal kyl ene al cohol’s used to formthe

pol Iz Vakdayd Sheenistry efd¥itroppl” oflkateniden Piges, Prégant966; Noller's

i nvention are typicall no comaounds, -t hat )
pre @Etrﬁsqfﬁég%gcn@%rﬂﬁﬁgﬁ%lr g\%qnggrég%ﬁéggp (i a%(ﬁégn’ 1857, and
1001 oRBE OB Ser's M BhcyRIoPB@ER bNOh&High Tdéhﬁﬂﬂ@ggd,szn%lé(ﬁti@xﬁy@bécially

for exanple, in U S. Patent Nos. 2,782,240 and
2, ¥aliazg, pm 89l as U. S. Patent No. 4,881,945, the
di scl osures of which are 25 incorporated herein by
reference. Preferably, the pol yoxyal kyl ene al cohol s
are prepased Papacich atthi fydaradblykOutisdmtarPolphxegaliylede Amine
metal salt with fromabout 5 to about 100 nol ar

- equi val ents of an al kyl ene oxide, such as propyl ene

19X ggesa%ﬁitg% th Qfeldlqﬁ H& invek SR ¥y B eCRnPnid iy o §ard by areacting a

OXi 30 Typically, the al koxi'de or phenoxi de net al

sal tydrecaghyk pasetdteld potyoryadktienepldohel, eitiwr desplymdithrgugh an
hydr ox f£omao nd wwth a %t. r.ong basea su%h as_sodi um. ATy or
hy dPfeEBeAatGo A S HREHY SRS SYRPUPH =i &S ARG Pt mary

| K& cordar@dlil RRhbariiRk Ve R bolyBaR, /eb@Ibde Rereim 16

xyl ene, and the Ii ke, under substantially anhydrous

conditions at a tenperature in the range from about

-10,.C.t o _abou 20 for fr out ;0. 3
2, 0uPs B haleg kA AR o B o § PP
ge n@lﬁ)ﬂy}ﬂkﬁ]@he aripbaéRploydilih thespre@aciheshtion asd dypicallykidwn
t he al kyl ene oxide or m xture of al kyl ene oxides. to
pr ovangRsindg thetcam e PTeRITRS HEPHEPNYCRtNEAalRIPCRINIRS] Yy ieBlgdrocedures

al CRPBleparlil BoPOIBERLE A BN, FRSkhRfle! i U.¥PREAH Nos. 2,782,240
and 2,841,479, as well as U.S. Patent No. 4,881,945, the disclosures of which are

25  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.

30
Typically, the alkoxide or phenoxide metal salt is prepared by contacting the
corresponding hydroxy compound with a strong base, such as sodium hydride,
potassium hydride, sodium amide, and the like, in an inert solvent, such as toluene,
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substanti ally anhydrous inert solvent at a tenperature
of fromabout 30 Cto about 150 C for fromabout 2 to
about 120 hours. Suitable solvents for this reaction,

i ncl ude toluene xyl ene, and the Iike. Typically, t he

reac |on | ed a r re 10 .su
comt Ay CP%\C]EW gubg %Bﬁ?lﬁ’emgg Ve Ond%f) e etraatg]%ertdﬁm m the
at @ﬁﬁfﬁfﬂl @b@ﬂ’c 10erthio@Bbut RO SS UsEron Blgout 0.25 to about 3 hours.

hydr ocar byl - substi tut ed pol yoxyal kyl ene al cohol may
then be converted to the desired pol yoxyal kyl ene

| am fe Moxfe Vo"ilg)hﬁio\émgfme%l%&l?g eﬁe?aim%’é’nso'ld@e& lBﬁt i@kdacted I situ

For exanpl e e term nal hydioxy group o
Sy dwiic te iklyieaa bsitdle buthedure pd kipleyad kgdsan pn ca'hdﬁohﬁbdl ngelyalization,

g o B S, BT RS 18 B
r eas‘hbét%h m{ta&ﬂrcﬁié'lﬁ&@o?veﬁ?ﬁ%@&hperﬁﬁﬁrbf f&%n about 30 °C to about

met hanesu chloride. The resulting
pol m{"ﬁ.‘dbkﬁtbmméomte?stylah@lé 139 hetq&;lﬁﬂah’telnﬁolzﬁnw for dnerecdrtaae
e conyerte er i vat

oRBU BB S0 o it N e R s BB e pressre.
10f  uiSdibdt abéitseiheeictansW@h tdSsolvent, preferably at atmospheric or

N, N-di et hyl f or maxni de. The polyoxyalkylene
phtﬁdﬂﬁﬁméﬁﬁéérlvatlve i S subsequently converted to

the desired hydrocarbyl -substituted pol yoxyal kyl ene

am ne by reaction wth a suitable am ne, such as

hy dr ez vdesca®yi- ihﬁtll}ntdd)p@waydiwlmalc@hohhw thembe adbrsertbdto the
converted to the correspondin al kyl ene

chl SeTeEP By R R eRE R O I R Sdgenadt Hy ot
1@gent, such as HCl, thionyl chloride, or

epi chl or ohydri n, fol | owed by di spl acenent of the

c hI Toricdenpies the terminal haldxy goime ths bpdroeasbyrsubstiteted a

pol YAFHELEE° EEY ngd AP PORRARRG: ool 1 ing gy suoh as

NO. mfsyZAd cBRHAE Or bloM®N and e lik&l b cé-0E6H FitAla sWhibtdreagent, such
|ncorporated herei n by reference. -17 Alternativel

t heasydhmsriyyl liie T el yvgankylenacanitnes duivalen
(f ﬁ;?%xﬁgdll%tg p%agfghenpor e(%glnt g%’ g Bﬁth%ﬂn%ﬁ IE\%}UQE %9 a%H%n thh

pon oxya ene

by BotREREESBhARITIDNM the prRE@IEE 61da sIu@ta]ﬂS scﬁl@&ﬂp&tﬂch as
am nati on, such as described in Pa

te
5, 14N-diseetdformemide Thy poima@@e Hiﬂélﬁaéﬁlf@ld‘?\ﬂem&hé%@ sglsquently

1O converted to the desired hydrocarbyi-substituted polyoxyalkylene amine by reaction

with a suitable amine, such as hydrazine.

25
The polyoxyalkylene alcohol may also be converted to the corresponding
polyoxyalkylene chloride by reaction with a suitable halogenating agent, such as HC,
thionyl chloride, or epichlorohydrin, followed by displacement of the chlonde with a
suitable amine, such as ammonia, a primary or secondary alkyl monoamine, or a

30 polyamine, as described, for example, in U.S. Patent No. 4,247,301 to Honnen, the

disclosure of which is incorporated herein by reference.

-17 -



5 Herbstman et al., the disclosures of which are

i ncorporated herein by reference. In the reductive
am nation procedure, the hydrocarbyl-substituted
pol yoxyal kyl ene al cohol is aninated with an

ﬁgpr g nafl veef}/ ﬁﬁ@t tgﬁir 57 e?é%@étltgggaﬁ{é}gr%ég@@g L ijngfﬁésyenﬂhg%ld n the

hy dpage aweﬁﬂibxﬂﬁiiwlﬁﬁ rgenal fram tHeGotrat pinytisis poII&hEyalkylene alcohol
am nation reaction ig typically carried ou
t enB¥ A REQFRESSOPIGIkEre eéfﬁé i gsrredughiye pTghoE Sf“‘&l aéb*&%ﬁl‘lbﬁ% Bt

?ﬂs ?NB e @f36%99R5th%t 91091&@ sab%ﬁt ¥o.0087385 &
prefera about 1,500 to about 000 psig. Suitable

Byd Hng:eDM1 aak.dbh @dcrlo@maf ivbich %@madnpsltagedl heofiubiersidrosns.
contai ning platinum palladium cobalt, nickel,
copper, or chromum or mxtures thereof. Generally,

an exes&ivefivd ASnAMIIbRIGE, tﬁ@l1?(ﬁ0@&'§b}ﬂ%@6§tﬁﬂ&d bAysisakylene
such as about a 5-fold to about” 60-fol d nol ar excess,

and a}wlecﬁ e$ abingted a@fb@n appropriftonmine osugh 63 RMAONESF 8 PRB1AEF alkyl
excess

ani Hhc%lbamme ey prese le O%Hr%%ﬁ’!h%” 1{1}@1?0 GAHGL de\ll?drogenatlon

ron s carrle ne reac

1 he cafiysraTh®fminkisonReadtion @élbpicﬂgﬂ@mdcﬁdﬂ USteM@er@tures in the ra.nge of
t wo- steqﬁgrocedure as descri bed i n European Patent
t

AppEb@di P rC Fuhore il ‘Sraniigresepeotagput7gdll i ghpyt SHEY pSI&
‘] ul éw%m HY Woutt Kool SELPSHEE H(ﬁ % S\M{hﬁgk% 9&995 f‘yﬁﬁc@enahon

y reference in iIts rety ng to
pr ocadllgmte inchaiepledsy ooytaihing IpEaltlﬂuml pzr.’o]adium solfaltg sickel, copper, or

contacted with a hy e atl dr ogenati on .

cat it cra e i, o Sie Ba0 DGR PEYRES

18 POLYIRS ik Gs&@ERARY hbouk REEHRES!] ‘al%u@ 60 GRbolhrSexcess, and preferably
subsequently reacted with a polyam ne at a tenperature

bel ebp2B 18Holdtto 201 @0feld mivdarsressarnd emofonip@iradgen and a
hydr ogenati on catal yst to produce the pol yoxyal kyl ene
pol yam ne adduct. EXAMPLE A3-1 Preparation of

R?nd wyégnh@fe@wwe@iruﬂe@mu Ruapt e Baeth ¥ (OKMBRRO¥L@AR)the amination
ne

dod eTHEisHbRosopeuted wg%whsémrpgﬂdy{eo%ﬂgﬁ%qu 8ngyropean Patent
6m l}ﬁnpﬂ@ast B%Bﬁlc!aﬁg R% Eﬁ@ 7?3 y’?rgérJ %‘ﬁb Ys%?ff‘ ﬁ{&l ﬁﬂgegiﬂclosure of

the random copo oxy
aI C ehidh, is (ledaoydialienax Yy 1eference in 1ts entlrety Accordmg to this procedure,

poly(oxybut Iene I pro | ene ohol re
t he 2 Palveayky! %)% ﬁ%%é% ﬂéltk)&ﬁ S@ QESAORs g}mdrfeﬁenatm
abo %‘[a]é/gpe& Qllek(fgﬁl)é%lt Fyé Qf‘ﬁ)) gprowhﬁe ?G%féhc VarBonyl

pr epar ecy phenol usin
wei gijxttenhw@l@; twhucéntls subséquehilyt rehaerbwil ia ghelyamehemt o [Dﬁﬁlm@ure below

ZgXI dgout IBO 8 ?r? ﬁl%%?ecseenc\éﬂo%ﬂy&rggenpa%g%%d roeg%na i%fci%gtagstqo produce the

polyoxyalkylene polyamine adduct.

EXAMPLE A3-1
Preparation of Dodecylphenoxy Poly(oxybutylene)poly(oxypropylene) Amine
30 A dodecylphenoxypoly(oxybutylene)poly(oxypropylene) amine was prepared by the
reductive amination with ammonia of the random copolymer poly(oxyalkylene)
alcohol, dodecylphenoxy poly(oxybutylene)poly(oxypropylene) alcohol, wherein the
alcohol has a number average molecular weight of about 1598. The poly(oxyalkylene)
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U S. Patent Nos. 4,191,537; 2,782,240; and 2,841, 479,
as well as in Kirk G hner, "Encycl opedia of Chem ca
Technol ogy", 4"' edition, Volune 19, 1996, page 722. 5
The reductive am nati on of the poly(oxyal kyl ene)

e R0 R P Ui R, LT PR 457

an dbutBededdki @28d ppANRE Bxif317 addﬂnrd%lhﬁ@ﬁrththeq:mo@ﬁul es described in

Dodecyl ph Pol but
doddey P enoxy4 b@h ﬁﬁ%éﬁ%@ @ﬁ@ AT aﬁ/éi@uﬁf Sk Qtyper.
the“ﬂn%?éiﬁ;&édi/aeofﬁmeﬁh?éa @&hnwotﬁ,p AMIBRbLA \ﬁélmﬁe 19, 1996, page 722,

dodecy enoxy pol y(oxybutyfene) al cohol havi'ng
av e’fla@eduqum emiration w@hgmiy(@kyabﬁme) moml viggarried out using

Fr oHAUBRBERI PHEHGE BAEIEY PO, BAPHAT i Loaeh dahe s and

W thakhgoopr ocedures 15 described in U S, Patent Nos.
4,191, 537; 2, 782,240; and 2,841,479, as well as in
Ki r k O hmer Encyclopedla of Chem cal Technol ogy",

4" editiog ﬁ¥ﬁﬁ , 1996, page 722. The reductive
am nation o#: e doaecylphenoxy pol y( oxybut yl ene)

1@| cphpiratisof Taledlgdneut Palglorghutdawy Momiaaal techni ques
as described in U'S. Patent Nos. 5,112, 364;

4 ebglodeylphararyPolyhexybpY lenplampne WREPROP{EDPY thefgfuctive amination

can? BRSBinoA B S ERYPRLIES pEIREREERISD) Jrg) pER fheeee

Y Bolecuibvewepin:of aBdit R30(. Sha dh@fdy]tpharolxy ipogt@ayputiyient nadcohol was

from abo ut 30 on at ons
o5 PR PLReT g PPty i BRRE oS R besgalantcfh g Soodures
14 hegdiplinQuh &r's \WaieahiioOh, 1@'1"%3@' N0l 248t B2 848 470088 well as in Kirk
about 100 to about 5, 000. :
Othmer, "Encyclopedia of Chemical Technology”, 4™ edition, Volume 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.

20
B. The Glycol Ether Component
The glycol ether employed in this invention can be represented by the formula:
25
Rs~O~fR,0+H
o}
B-1
whereln:
30 | Rj is a hydrocarbyl group having from about 1 to about 30 carbon atoms;

R, is a C; to Cs alkylene group; and
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5 Preferably R4 is an al kyl ene group having 2 to 4
carbon atons, and nore particularly R40O is derived

from et hyl ene oxi de, propyl ene oxide or butyl ene oxide

or mxtures thereof. Preferably y is an integer from

1 to 50. Preferably, R3 is alkyl, phenyl, or

al kyl phenyl. Particularly preferred al kyl groups for

R3 are str gightinepd sbetamhehibemohailiar waiht o G yall keiter 1s from
groups. Preferred al kyl nyl group include those

wher ei n t haPoyt K§ topgod L?g@rtuent contai ns form about 4
to about 24 car bon atons and nore preferably 12 to 16
carbon atons. A particularly preferred al kyl phenyl is
HodBefrptheRyis an Alkyidne grooppaohg @Itryé otrben hiemswdpmm gerticularly

use th |nent|o IS cQ
> bbb 65 e RS Hr P sy B TE Pl fe e PESixtures
V\heih@teﬁf tPRgeBIl §GH hdintegd DRI 186 50 Arefeh® 1Y RY &Ik fi@hyl, or
conmpound i s from about “750 to about 3,000; and nore

pr edlisylabanyl. Rasicnlgria prefiresduilaf evaupgior Re psrmiratgbtianddnanehgd chain
bopt
2 i gg} to]C1 gl%%l e&!&‘@% %gelgrlzrl,g 3[@ 8321%1?% %{'ou %&{]416 tg{)ﬁécvﬂ{erem ihe alkyl

escription
(aiesmbstlixaelm ketiteins Smvadoiitor totaba.ltmd:mfbﬂﬁ aioyls-aad hstré pmrfmbly 12 to
poI g{;xyal kyl ene conponent; and_ therefore, the nunber
banAterme /gpastigdart brprefsrrad plkyiRhenyhis quEFédeTre%lélt er
than 5 20 or stated in another fashion, in formula
B-1, y is greater than 5. Preferably, y is an integer
f r ot sEb-Eupmd ghycprettfes calopyun8s 8@ fid mal the\pessemonention is comprised

refer abI f. in f I
B | of &gt BEF O o & Banepu e ey oL etk ther e At ot
1y al welgﬁrsomhé @ycd‘r ethrttAngoun®isat & beght 5@ AMBlerodREnd more
wei ght gblyco ethers are characterized by having
ra

vi spisiratilphaving a mgler:ularrwrslghttfeqm ghaut 8B0Go t)utl le%{)é)t Thessuish

60 cSt, nore Ieat 25 abo C
20 B0 Bﬁlél \{/fﬂg t ags,¥00;§t§ur¥ ce_a[lib dacfg %neg;rt bl}e%e’scf'r?pttlon

| eagéscialbsditereldb6vd for th%thyalﬂ)@arﬁyl dubstaodi bb@ﬁxyaﬂlﬁ@ﬁﬁ d@n@bnent
nol ecul ar wei ght giwycol et her conpounds used in

pr agtd werefre, th mhsy ahevelkyne setabinora)e Byl ‘glél&q &rraéer than 5,
245, S MY Sk 3L Rl LR 3PP 0 v on

Mor eitegor Rbmrsaddl, ynord ﬂsreferab]ry §60and ees mérk prafatble foee t- 25 In one
about 300 40, C a w |l not exceed 30 about

cst Secigpis gl 1 arlrrt%roabﬁrsyb%@erﬁr HEuBe HDEE e tle s xin

haV fo‘ﬁglu}ér' SERALH ﬁ.\s%l%%ole&@ar% t%@?@l ARLYULre %Qﬁa&@izeﬁtbg having

0C, and no nore an about at 100 C. The
rml exsuis&res wethgihtindilutel stateinba deaatvaboaig® ohtl eewipzaferably at least

240 7 20 R it R anT snb st PRy RERETEs 13 ot
Wi t By 1800 °C26h addition, 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. More
preferably, their viscosities will not exceed about 300 ¢St at 40 °C and will not exceed
30  about 40 ¢St 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 100 °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

-20 -



al kyl ene oxi de, such as propyl ene oxi de and/ or

butyl ene oxide with or without use of ethyl ene oxide,
and especially products in which at | east 80 nole % of
the oxyal kyl ene groups in the nolecule are derived

e LGSR L5 0L Bl e BRDESRILRG, o wigons v of
r ef ehylesk dxdde, @t espec@dBiRbdicts il wiidhkat @akirB®rmole % of the
Encycl gpedi a of Chem cal Technpol ogy, 3d edition, . :
Vol higlkyfgne %@%méé%meﬁﬁsule W‘%ﬂ%orﬂds?zprﬁyyl%ww|%ex}aﬂs
& SERRImin@Pedathtioh 8 SR BEEFoxG kR RBFBbIhdsiEreferred to, fo
foregofﬁg%g&ggrﬁf of fhg ﬁﬁwﬁhcfh?ger gncyéﬁbpéﬁ?g_andr
§ heexafpds, enkek-Qhhe Endyetopiedia bé Chegnicudechoiegyed  sditionn

" Sl SRS et (hR S ebP it e (8 Sop b dien

Pr Og2dE @S citeliAha8ie, AE Borbstihg/eicBPO6PAE RIRMDREEEEN yBpedia and
reference. A particularly preferred sub-group of the

gl ythelreferchess coehibowindesieniptoperdtedl Aerchan byreisenge. U.S. Patent
i nvent i,0 1S ¢ | S€ ) ] ]
o1 SOt AP aT G 15 oot 6P anE2 45Tt Foflins 8 pygggaures
100! geldraful Wah@htorattd aach Wfrefehcgl ycol et her 15
conpound is from 100 to 450, nore preferably from 115
to about 350, and even nore preferably from about 115
to ¢ hitags LY m U GOl ABRES 1 11
ar o T D o B O e e b the
undpiesdne thvstitamds ofmpresd of drerpraboiuturdl loBtmoleqbaraveight glycol

preferably | ess than gbout 30 cSt, af 2 In these

D e PPl B ool it BF e b BrepLaRer
181 heSmERR RURGS 106 RE4IVURBES preferaBRYRdds Y 1| S BB 359, @hd even more
yin the 20 fornula B-1 above is an integer from1l to

4, posfezatpy Eberabbityl 16 e abdut 35@ Thagedowvemeculps eight glycol ethers are

particularly. from1l to 2. nl t.hese }.ow

o et 4 g yhsfise FRTEP Bidsaff 8 han about 40 st
synthespréRehbbylesseaat dbagt TNEStMNRE °Of Indhesabaeiaalarlwiptdferred low
one, two, three or four noles of an_oxide %Ereferably

et hirlodaqalapweighiglyqob iy componnds, thypaken §f axyakylges wejts or y in the

0 [ Is t
20, LR BB 1 SRS BLORAE TS 5. v ove
t ri afobypetialglyyeah 16 21 Canmpylyahesedye alolecand wielght bivicel ether
" Thus, these |ow _nolecul ar wei ght glycol ether
i ncFUBRCUREHYS éWE?ﬂzegt%H é‘?@?n%ﬁ’ned?“}}g 8%%@5@ Wlér‘?&@ two, three or

tri F&Hr Yfofds LR Bkide fﬂj%%f%lféhﬁéne@@%p%‘%%ﬁ%&?ﬁ@%aﬂy considered

i nclude ethylene g nmononet hyl "ét her _
Cel toolsol deevatiet dfyettatme glygob bropyleoeslygdl, dethglene glycol, dipropylene

26 pr T T SBEVES | SaURPURE SO G RR B, Gy Tow
et hefoldoBut %llai g%%l?r&ﬁ @%h\éﬁ)inclﬁdehﬁblﬁﬁ & yeH] ¥aRls, ADROM 6itlers, and

et her (Hexy osol ve), . )
tri-glycol ethers. Examples 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
30 ether (Butyl Cellosolve), ethylene glycol monohexyl ether (Hexyl Cellosolve),
ethylene glycol monophenyl ether (Dowanol EPII), propylene glycol monomethyl
ether (Methyl Propasol), propylene glycol monopropyl ether (Propyl Propasol),
~ propylene glycol monobutyl ether (Butyl Propasol), propylene g1y001 {-butyl ether
-21-



et hyl ene gl ycol nonophenyl ether (Dowanol EPH),
propyl ene gl ycol nononethyl ether (Methyl Propasol),
propyl ene gl ycol nonopropyl ether (Propyl Propasol),
pr opyl ene glycol nonobutyl ether (Butyl Propasol),

| ’ .
P RS0 PR oot e EbIInophenyt A AERR apEERLY Wherein as
V\harseﬂ Inerals, (Qaﬁenblvh:eﬁabﬁol a@l@@dwsoil) v tra@embiks of thand
noI are rade cal Conpany,
( Ar grjcal P ?‘Q 1 f?le E%ﬁ%@ o cherical
Comﬁbfell @RGhiCARRBROY, Jand FPrbRRol) IaBe FRddn 0k ofDhidA Carbide.

5 Representative di-glycol ethers include
Sdr et hyI ene gI ycol nonomnet hyI ether (Methyl Carbitol),

h
| e o o Re K g5 elfleat EBRR bGdnethyt ey
e(MBﬂﬁﬁ (L@rlﬁﬂoMCdibthm@ﬂ@Qlybdlmcﬁrbétﬁiﬂ eﬂ&ln(@:hrbffdr) kiiéthylpne glycol
di et hyl ene gl ycol nDnohex et her g& % gr tol),
di an@twr@ﬁbethqrdl’@wk%ﬁbw éirﬁélﬂﬂw Cﬁémori G SHey
DP utﬂgg:b b ?tﬁ#l%ﬂ@t%lg ‘HF(! Pét L (?Ite!?ﬁr(farglm)"@iﬁbpylene

pre en ers I nc

1(1 ri gydoy henemethyloier (rﬂmomiv DPM) atdhhpropylene glycol n-butyl ether
(Met hoxyt rialycol), triethylene glycol nonoethyl ether
( Et{ktsrhel; ), tripropylene 15 glycol nononet hyl

et her (Dowanol TPM, tripropylene glycol nono-n-propyl
et her (Dowanol TPnP). Particularly pref erred | ycol

et h%mesamtetvetrhglyenleeﬂ@rsymoludm&wrmﬁ yoel mnome 1yl ether

en col nophenyl e .
RS R PeaRORRRER r Eh5L BB 5B Bhropyins
wmnglpm RhoREIRGY et DbV end] ITRBI), ttdptopileae gy ol Iﬁ@icyn@r@yl ether
represented by the formula: 0--CHZCHRSO-H Y B-

whelemanol2B’ RS | s sel ected from hydrogen or met hyI ;
and y' is an integer from1l to 3, and nore preferably
froml to 2. -22

Particularly preferred glycol ethers are ethylene glycol monophenyl ether, diethylene

glycol monophenyl ether, propylene glycol monophenyl ether, and dipropylene glycol

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

O—QCHZCHRSO)—H
y

B-II
wherein:

25 Rs is selected from hydrogen or methyl; and

y' is an integer from 1 to 3, and more preferably from 1 to 2.
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C. The Aromatic Ester Compound The aromatic ester

conpound enpl oyed in the present invention can be
represented bytheforrrula 5R6 O Il 189 Ro R7
~~ ~0CHCHO-<D CI1 wherein: R6is nitro or

| ndepén(}l\lﬁtﬁr%%coEﬁggf %gﬂbn ori I g\r/]\gr I:%Izkf/llrehavi ng |l to

6 carbon atons and n is or 1; R7 is hydrogen
hydr oxy, nitro or

_ N 3
i nd’@wﬁtq SFLch GRAITRYE Rﬁ e@plqyg@@r’cﬁ%m@e@ v%$t1011 G b@ﬁ%resented

carlquptg ﬁ;nq,] e, 15 R8 and R9 are |ndependently hydr ogen
ower al kyl having 1 to 6 carbon atoms; and Rio is

4 pol yal kyl group having a nunber average nol ecul ar
wei ght in the range of about 450 to 5,000. 20 The
aromatic esters of|formula C 1 and nethods for
synthesis are disclosedgfor exanple, in U S. Patent
No. 5,749,929 in ratCIFd by r ®ence in i
entirety. The prefer ed! aromatifcs| ester co

fornula G| Re yed—m H—D '
t hose wherein i's tro, arri no, N-al kyl am
--CH2NH2 25 (am hyl). More preferably,

nitro, amno or --CH2NH2 group. Mgst preferably, R6
is an amno or --CH2NH2 group, especially am no.
Pref er abl¥sreid? is hydrogen, hydroxy, nitro or am no.

More preferably, R7 is hydrogen or dr ox
pr ef er abl y RsRyniirg ohy@Falged¥ikn ne\ﬁléﬂrrﬁb?ﬁy ﬂrﬁy%mage igdependently

lﬁﬁéy?éﬁéégﬁrgﬁeﬁr B P BYRRT o PROGT R RS AP SThol
7 to -

R5 is hydrogen, hydroxy, nitro or -NRi3R14, wherein Ry; and R4 are

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

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

atoms; and

Ryo is a polyalkyl group having a number average molecular weight in the
range of about 450 to 5,000,

20
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 m 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 --CHaNH»

25  (aminomethyl). More preferably, R is a nitro, amino or --CH;NH, group. Most
preferably, Rg is an amino or --CH,NH; group, especially amino. Preferably, Ry 15
hydrogen, hydroxy, nitro or amino. More preferably, Rz 1s hydrogen or hydroxy. Most
preferably, Ry is hydrogen. Preferably, Ry is a polyalkyl group having an average
molecular weight in the range of about 500 to 3,000, more preferably about 700 to
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3,000, and nost preferably about 900 to 2, 500.
Preferably, the aromatic ester conpound has a
conbi nation of preferred substituents. Preferably, one
of Rs and R9 is hydrogen or lower alkyl of 1 to 4

car 39fo, 18 Wost @@Qra@ %zﬂ)%u@dfﬁf) 21580 NEfL.B8 thdMpsBatic ester
preferably, one of hydrogen, nethyl or
ethy@ppmaﬂdmahendmhﬁﬁmﬁéphﬁﬂﬁ@gdWUHWﬁ§t preferably, Rs
is hydrogen, nmethyl or ethyl, and RO is hydrogen.

When R6 and/or R-1 is an N—alkylanino group, the alkyl

gr opp:fahbl gr@leNfR' | kiyd ROismQdrbOern®yi [etvyr aikdfoit abrz ya1bon atoms, and
cont ai ns to 4 carbon atons. Mrre refer

S arh@wﬂa@mxwdr@en NMastasEaRiynenedtt Rwraé@ "en TRy or ety
Sim, ], d}'a ahl‘émﬁ(m I, and R
gr oup‘ﬂheeé’ct: &dﬁgalﬁoﬂa%?g?g#l? %rl 11\%Ir a I?yl am!yno oYL and Ry is
nn|ay&pgﬁeferably contains 1 to 4 carbon atonms. Mre
preferably, 15 each alkyl group is either nmethyl or
ethyl For exanple, particularly preferred
N-Vﬁlll Ky, QUREy A8 d\erbydl rheedion the N-alkylamino
N-e @lﬁa{nﬁmﬁ%‘—?éﬁﬁnm and l\{lJ\lﬁd&et hy%rﬁﬁﬁﬂgﬁgr ou&j y
10ur tiesty preéérebly eontgine i o Héarborostemp.Messtresferebiypbamiatkymino is
fornmula C 1 .are thqgs 20 wherein R6 is amno, nitro,
gy@ﬁ@NH@“Q%ﬂﬂ%qugmHVﬁrogen or hydroxy. A
particularly preferred group of conpounds are those
wherein R6 is am no, R7, R8 and are hydrog n, and
R| p Siugllalbp wihya R phd/gfrRip ara@sWeM%r@wp B w6hatkgheroup of the
| rred | e Seferabl
R e R e
i5he cbena Ryl ragiidl el efeihy! or eehyl I&ﬂreamnplenm'muiaelymre&e ed
to the carbonyl oxy group. Wen rgi ﬁlﬁi d
ot hé¥: Nrchalh YIRS RYPS 378 N11%d]§<‘ﬁlﬁlwn3’r fﬂﬁ’ Bpthglguipem
t hi %gﬂl%i s neta or para position relative
to t e car onyl o y group and in an ortho position
relative to the R6 substituent. Further, in genera
when R7 her, t han . , 1t is fer
one Ao furiReT B R ot QLS e PEPP RS RA B O N Sy LI
29" OUpheRln D6 dnfifo AhRE or - @I—l!zﬂﬂﬁlhl‘i’(ﬂRﬂﬁll@dfdgeﬁ Bﬂ]ydroxy A
carbonyl oxy group. Simlarly, Is preferred that
t he plamﬁ:ulsaultysmfmmemrommﬁd@@pcwrerarmﬁierﬁwhwméis|1858mm0 R7, Rg and

|2 e PR Such it S RA TR ok Yeq B3 Bonyifhbivre

conpounds of formula C1 enployed in the present

invention w ||
Tt is preferred that the Rg substituent is Jocated at the meta or, more preferably, the

25  para position of the benzoic acid moiety, i.¢., para or meta relative to the carbonyloxy
group. When Ry is a substituent other than hydrogen, it is particularly preferred that
this R7 group be in a meta or para position relative to the carbonyloxy group and in an
ortho position relative to the Rg substituent. Further, in general, when Ry is other than
hydrogen, it is preferred that one of Rg or Ry is located para to the carbonyloxy group

30  and the other is located meta to the carbonyloxy group. 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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general ly have a sufficient nolecular weight so as to

be non-volatile at normal engine intake valve

operating tenperatures (about 200 C-250 C). Typically,

t he nol ecul ar weight of the conpounds enpl oyed in

t hi gy d | QL b Yention wi
3, 505 ﬁ%@%&e@%ﬁ%ﬁ#‘}“ﬁnﬁa A G “‘%}’E%S%M tion vl
EXARER] Chidve Pnérdend tiotasulef waight so as to be non-volatile at normal engine

RS SR Aot BRI DRI R e

MagREkhCorid ddnffounds@blpioy e HNGe s edntioh kel FmEe e, about 700 to
addition funnel and nitrogen inlet was added 203.2

r athoub?,SPheredtrably remyhenbl00iasbawEmle: to 40. degr ee.
C. and the heat source was renoved. Then, 73.5
milliliters of boron trifluoride etherate was added
dr opw segx A rorans of U travis 10 Pol yi sobut ene
(ol ecul ar wei ght 950, 76% net hyl vi nyl.i dene, avail abl e
f r oRieBrrEesH arbpe! HFARIPRAASX YEEYY PEEEIVRAPCPAPAE 863
millilit : . The pol yi sobut ene was added to
the ré cﬁ%ﬁﬁuﬁgg%gte to maintain the tenperature
1bet Teefladeqigpedwith € magoetR7stitmyrefix @nddiser, thegaemeton addition

m re s.stirred fo t t t .
Th)éﬁdffmal@gﬁ RitfoZp frjebpes r@%@ﬁ?ﬁﬁw%ﬁgw gfiol WA warmed
hydfooi@.&%e‘é’?@. Addetheaf RLIQWRE r@¥ovd 0BRnNT.§ klililiers otboron

hexane. The reaction m xture was washed with water,
( 3. vifmesdetboBtenias kidddtdsensyise. d PHberamg of WdtravirelghRadyigphutene
sul fate, . filter t sol yents. r '
v B PSP OB PN ol AN B ot v
191 ogi&dlved 18,368 ulilifepieitieRinep TREpI issasendeias hadaded thd 1@action
contain 80% of the desired product by proton_RNWVR aqg
chr sifaeisde apiyaip hedpmpaaiureget e A2 GsEreRi ¢ Ho hédagge. ¢ The
f ol i Y : 9ien; 400 mRliliters of
o0 AU RERE O L 6 e SRR & s
35 v&icgittatpbmeantiuddihsiensie orns afidqofedlswied by Ry)do imdBiliters of
m neral oil and 4-polyisobutyl phenol (99.7 a . .
pr ePEFBE 148 PATIAbBiE e NEs & gyt Batg @ﬁ%%-%@[%?n@ﬂgafsl dried
291 By RBARGIh Culfkd, HlEod ah@ e RSIVERDAGANRH undlr Wi QG0 vield
Inlet and thernoneter. The reaction was heated at 130
C f 0)056.8erdnmust aandletrbretiot puidect. Te 40ds @actientpyedaniewas determined

car bonat e ,6.qrans) was. added and.the m xture wa s
onfieprizin §0% 68 3FHed AL PR an ety on sitca
coobgdliRghAM Nk aEP R Bl By 8BthneNEhyTAdelatd: ktheniol §93:5:2).

i sopropanol was added. The reaction was diluted with

one | iWek-(bbolysebirie-rheraeriddthanelee tinmes with

25 1.1 grams of a 35 weight percent dispersion of potassium hydride in mineral o1l and

4-polyisobutyl phenol (99.7 grams, prepared as in above) were added to a flask
equipped with a magnetic stirrer, reflux condensqr, nitrogen inlet and thermometer.
The reaction was heated at 130 °C for one hour and 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 room temperature and one milliliter of 1sopropanol 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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wat er and once with brine. The organic |ayer was dried
over anhydrous magnesium -25 sulfate, filtered and
the solvents renoved in vacuo to yield 98.0 grans of

the desired product as a yellow oil. c)
4-
{1 PRt AR RIRIMAEL YA b D RO ke B the desired

DGQﬁmﬁkaﬁ$aﬁdkﬂaoﬂreflux 5 condenser and nitrogen
inlet was added 15.0 g

_-2 (4- ﬁbV%W§BBﬁP9mﬁﬁﬁ@ﬁ@ P%?ﬂgﬁgﬁu”@BG grains of

cféﬁ?s%rkﬁﬁl#)g ed@Gitda ﬁﬁgné?m%ﬁngir #¥BmoRéter, Dean-Stark trap, reflux
uenes nic acid. The m xture was stirred at 130
KIf@mdawmuwémﬂhmﬁnBﬂﬂwvehé@ﬁlﬁd)ﬂ@mﬁpf@mperature and

e e e e

f ol 10\ theR¥uIREE L I The kxR RE WhadiREdad Uﬂm@fo&? getidafmhours, cooled
chl oride. The organic |layer was then dried over

anhtpdea @emme@ﬁegmjénhg@d itk 800 milyaf dexame ghhy qriganic phase was
(Sjglsﬁ\\/f?e 21 iSO ?saturatex %ﬁﬁ'e%ug Qod?/drﬁ #ﬁaljognﬁe ﬁ{ll%%d %E/ onkdith

oduc as ab

1ehr ﬁﬁﬂit@@ﬁ@@&&ﬂso@ﬂnnﬁdlﬂdrﬁﬁ Pled orgﬁhnutalyﬁtgﬂasvﬂutmdned over anhydrous
hexane/ et hyl acetate to afford 14.0 grans

de smag@mggltsg}fatg,sﬁlgar%ﬂeqnﬁéw sobyents. rgrggveii v to ylelc? {5 5 grams of
6% {1%5"1'1}33 E&)ﬁ%’t%g%fﬁ@ﬁ:( ?ﬁ"fl Z"f%h)%?l \&21&.@ ?'(:‘,'Pn'(o%n?atc%%p’ﬁ@% m% -5%1.0% gel, eluting
(i nwith Bakdne/ettly! sdetatel (O1l) raffiird 94.0 gomaad thef dastred ester as a yellow
4- [ l.ph thyil - Ni t
b N GRCTR s P B R AP R f g o om
ugr ajpy@tf 21119040 IjH;d@ W (i, 1glmq§ coal was hydr ogenol yzed
0 psi 16 hours on a Parr | ow pressure

hydr ogb n@B@utlorcﬁ% gramsfof therdandlypobaidpicaproxediyl parapmpigobenzoate

I t d, 7.7 0
;? O%r(é@lf t 11:{121 O?aci]?if% getihyl aceﬁ{e%%staﬁgﬁj?o Wﬁj )éﬁg])lad umn on
471 8&1afdéa12\|2_|)&d)hy2ro§gﬁ)lﬁﬁd a28D-40 §s185r (fﬂlouﬁ'l)n a Parblofdpredddye

137194)d10399ﬁefr C@@hﬁbﬁ%@%ﬁﬂf’fl@mﬁmﬁ&f &y SOB@W lBé’a?HOeBB%IFlgI} grarns

20 e Bl oL LD 50, 7 1 10

her 28 fid,[2¥)y @8 2(de DHY,.6.6261, 2R 4 (1, THB, €98 (1) ZHCArbdhg 2&1),
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. 5,407,452; 5,618,320; and 5,749,929
incorporated herein by reference. |

25
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The cyclic carbonate enployed in the invention can be
represented by the formula: O OO R20 R22 R21 R23
R24 R25 5 DI  wherein: R20, R21, R22, R23, R24, and
R25 are independently selected from hydrogen,

hydr o ‘ , hydroxyethyl, or a hydrocar byl
group%%{ng¥%ﬁ®égggﬁpﬁk to 6 carbon atons; and z is aﬁ
integer fromzero to one. 10 Preferred cyclic

carhonates for use in this invention.are tho

£ or R ek sabvate st fhe NERROLTR e eREE b0 s formula
R22_are hydr ogen and R23 is ne®hyl, ethyl or
hydroxynet hyl . Preferably when{z is 1, R21, R22, R23,
R24, R25 are hydrogen. Most eferred are ethyl ene

car bonat e, propyl ene carbon the butyl ene
carbonates 15 which are dgfined Bel ow. The follow ng
are exanpl es of SU|ta Ie cyclic c rboméges for use in
this invention as a xtur t hér eof :

1, 3-di oxol an- 2- one (ak% d to~ms, ethyl ene
carbonate) 4-met hyl -1, 3-di in- 2-one (al so

referred to as propyl ene carponatre); 20

4- hydr oxymet hyl - 1, 3- di oxol an- 2- one;
ﬁ,S-dinethyl-l,S-dioonan-2-one;

4- et hyl - 11 3z4li oxol an- 2- one;

4, 4-di net hyl -1, 3-di oxol an- 2- one (preV|ous three al so
referred t Ria&ah @tzzy[Reana arat Bonat iedypendenftgsplgtedsirom hydrogen,
4et5 hé: ot hyI }, rOéYsgﬁyg’S?éP"Eﬁtﬁel Bﬁderoxyethyl or a hydrocarbyl group of from

4, 4- di et hylahdut3-186@¥BbABAORRT 2 it a8 idé@X SOmZean®,one.
4, 4-direthyl -1, 3-di oxan- 2- one;

1@ 5-di net hyl -1, 3- di oxan- 2- one;

P?%Q’Fe rc?r HJ‘&&M fegf orudl { ?Piﬁl@ ngveﬁﬂfn %_re éhoga of formula 1 above

d I OXan one, I oxan- 2- one;
5 h)ﬁdléﬁ&)&s ierB afld okan -RZU, ®ae R’Jz arc hydro gen and R23 is methyl, ethyl or

dr oxynet hyl t I-I I oxan- 2-
¥1mqh@1q¥wq:thylly}§negqr%%é ¥hen @ﬁé‘, 219822, Ras, 74, R25 are hydrogen. Most

preferred are ethylene carbonate, propylene carbonate and the butylene carbonates

D-I

15 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);

20  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-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;

25 5,5-dithydroxymethyl-1,3-dioxan-2-one; 5-methyl-1,3-dioxan-2-ong;
4-methyl-1,3-dioxan-2-one; 5-hydroxy-1,3-dioxan-2-one;
S—hydroxymethyl_-S~methy1—1,3—dioxan—2-one; 5,5-diethyl-1,3-dioxan-2-one; -
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5- et hyl - 5- propyl-l 3- di oxan- 2- one;

4, 6- di net hyl - dloxan 2-one; and

4, 4, 6- trlnethyl-l 3-di oxan- 2-one. Ot her suitable
cyclic carbonates may be prepared fromvisconal diols

pr e%éﬁlg- LA ?: ﬁ?ﬁ%@' &l D8.daYefPL NodRoxkinOWiei shdt he

art ese cycl I C Car onat es are

c 0 mmﬁmlmbthyl B¥-didxabP ensucthemitatile 8vddic srbbegies2nanke pepared
oxol an-.2- [

L OB VLR PR Crtaer EHE o PR b in the art

ARCONATE. Alternatively, Huntsman Perfornmance
Chemicals also sells, ethylene carbonate, propylene
Scar$nyaat of these 2ydigtoptbendeciie BORRCEINRY aygiablesuchist ur es

t he{j? %f nge]u %[onte%?ﬁltrﬁe%gﬁl 1@%x&19n %SFHE §9§ for%fiﬁllﬂ fe by

car bonat Yy prepare nown r actlons
Fo rLycm&amh@maﬁltGWhy nader fHeafade nade ARMA’BE Mofternatively,
phosgene with a suitabl e al pha allcgne dj or a

al Kepnigman Rrigrmgics Chemucals AL S1Y 5P (Y OW% RicRY1oRG
SCQ ﬂ%o &}ot P%%ﬁt}/}}ﬁ%%ﬁ%\t@% @ as hiRBh @NESed fMnkbrShe trade name

Pat e I'S 1 ncorporated herein by
10 ef EFSOL. Cidicldatbenttsenay h@rea@lt)r prepared biokravasteydiohs For
for thlf i,nventi on

t r arspefeAltherghiof BW?%%Q&BE{B%E b Pgosﬁ%/%‘%lﬂ‘aﬁl guitaple Cﬁlp(;qa a]kane diol
an @l Jnacah. 133-loPiclik h Barboat@for ust withiv neCsas Rostakie nwaﬁﬁﬁn as for

transesterification conditions. See, for instance,

U. SnstRacen ). NGsteniiNa gl 10296 arfichys apsrrpomsediren byreference.
i ncorporated herein by reference for their teaching

of the preparation of cyclic carbonates. Catal ytic

1Pr OCREGRS, tﬁ@cy%ma Layomags el foy thisinderfiof Irrlaly)belpmmcbd by
cat al yst stem can_al so be used for synth?édg
cy e st &6 e HiRa ks divlgr gp Ak Lgrgo! with,

rer % n@l'eth? djgﬁé uH@&%fanE@ske% %ﬁ:{flﬁ:‘oﬁ%ﬂﬂﬁs sEO "fore.lﬁﬁmee

propyr ene- oxi Feacts wt e pr esénce of
t hewes. PaiengiNex4,334, 0l Sadrflal 42306 mylﬁcéme o@piporeitdeierein by reference

Wt Rodcsereotior tpriraagen of BiEFRo LS ( BabisBreessery
20" e%ﬁﬂf)ﬁﬁg @-(‘Iﬁ) %ﬁmio(lﬁﬁl@aseaéaﬂa% s‘i@t%fﬁ' o4 blsb 8¥ Bbed(i0r SyhEhesis of

herein, the term "al pha al kane diol"'
rreacb&ha narhblt@aasefrog‘r tha pompimgm@ (Opend Fpngkgroxides under mild

bst i t uent :

i} CROGIERE 4o SHE T Prpg e B e ey QM B fhge Othese

al k@d’hgplgﬁe@lt@aﬂfd}@ b#@zxeﬁe 3&@6&@@@1@6!1@{1%1? ﬁebwcaa@ daxﬂﬂae run with
an

the lik ew se, the tern10alkan 1, 3-di
r ef erwithaut solvet lehmedest UPCHENENG St A8 Ch (/e B¥eppuTES (1 -5 atm), and

25 R I FIEO AT L hete To a methyl ene o a
substltuted net hyl ene noi ety between the hydroxyl
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
cach other. Examples of alpha alkane diols include 1,2-propanediol, 2,3-butanediol
30 and the like. Likewise, the term “alkén—l,S—diol" refers to an alkane group having two

hydroxyl substituents wherein the hydroxyl substituents are beta substituted. That is,

there is a methylene or a substituted methylene moiety between the hydroxyl
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28 substituted carbons. Exanples of al kan-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 in this 5 invention, are

B RETERS Lo LAl AL, oI, AgRer gy om

For p@xanpi-diol biiethelied.in may first react with a

peraci d, such as peroxyacetic acid or hydrogen

peroxide to formthe correspondi ng epoxi de which is

re aﬁhé Mplyaeb Mé?sd ué{a‘aqg 'bre?%’e%é)f 3135?1)3(%121%@‘;@{6& € r%lciy@d s
kane diol. In another process, the olefin is

3 i r Biverimhnoae pidtee dorhmexgiadiiytaahitableor destyi e paeedafian the

?:g%}er{ uent ll‘éé}?%d lﬂ}{g@g Itk[%ﬁ]%g élg 13@% %ﬁ%%?rﬁgl% ok toge\ﬁn may first

S 00} dd EN MO SFAEHE sucme peltiditic 50d BRRYdRYRH pRfcRidentosim the
inthe art.” The al kan-1,3-diols, used to prepare the

1, SG@Tasmaldmg cppeide whish dsreadilrhydralyzed ngderagidarbass, caplysis to the
eit hlefla %‘]E{r ' ]%lai‘lé/thaquOee@? lt}ge o‘%éﬁﬂ’?%r&%af&%&%@édﬁg ataﬂha 0

st afid nlque oni ¢ aci

1@- l'kléiﬁ@tiwmﬁhylbskq&ndymydMome&mmlmﬁraih&at dioéby smadtion first with
5- hydr oxy-1, 3-di oxan- 2- one derlvatlvgifnay be

pr efé@ﬂ‘%l agsyatedRsl B WHD grdpee Byfrosidestisalstingse amglayed pisknown
in the. .20 process of U S Patent No. 4,115,206. The

m xture so prepared nay be separated, if desired, by
conventi onal technlques Preferably the m xture is

use drox I oxan- 2- 0

E}n%%lg 11’315131/3? 35 r%e téai,l?;\é?xgﬂt %q;es employec? il ThYS
en hirk Efher WhintheARa R OHVE A €M S begirkiesd PhaserRe

1gr gﬁéﬁ%&f%ﬁr%ﬁnate (or ?ﬁg I'i ke) gé Jh@ B

t r ateshrwgensi 6.¢.céarivatizinpnaloniconisl.

5- hydroxynet hyl - 5- net hyl - |, 3- di oxan- 2- one nay be

prepared by reacting an equivalent of

tri patjayd.ghetlans- dMﬁokhn&DoﬁﬂdﬂrMﬁﬂv&ﬁtan@&h@dﬁohﬁﬂ 3 leXﬂI’l 2-one

phosgene or d|ethylcarbonate (or the like) un

t r aAeEEHEesi R YRR HOIIT Yiag glzeerolzg S@Sﬂm}ei §fSecrol in the

| r

2ol RV E DT RN o TR ) Foamedmay g soparaced.
desired, by conventional techniques. Pr efel ably the mlxture is used as is.

5,5-Dihydroxymethyl-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)

25  under transesterification conditions.

5-hydroxymethyl-5-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.

30
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enpl oyed in the present invention are particularly
useful as additives in hydrocarbon 5 fuels in the
prevention and control of piston ring grove deposits.
Additionally, this conbination and concentration of

addi tiv onposi tion exhibits superior
intakg'gggéggaé%ggpg control, superior injector

cl ean-up, as well as excellent conbustion chanber
deposit renmpval and is particularly suited for use in

di r Beghydraspdyt-pibainisg PRR’P@‘ﬁHWI%Tﬁ aBWei ReLTyo! Slppisqogpponents
bOV\émﬁF%%H i MR prds¥R i ntidn alhberieRhy 86kl A8@ASEin hydrocarbon
control  wll Be achi eved by operating an internal .
Tonfuelstin the pervgitioe am chnteol of pieton cingosictdepesits.obddafioriaby, this

a mgj qr. f boi,l i in.th [ ine.
N e R TR S e T
hy dfRkakRyE d§iebs bddusl, 8perd® y@xorldaiu e vl fexadltknt he

gl ycol ether conponents. The proper concentration of

ad déanihretionehesberdepost eeieydvad isnartabily sditefelgpgserin direct
control. vari,es dependi ng upon t f .
crpvisyinr TSR RECarh AT A0 bR et Tl e osived

1@ndddpbsit e EwilEbeddchiefédigy ofetiing ad dhittrnMedmblutiogesmein@lwith a
the concentration of the hydrocarbhyl-substituted, i
pol fpekepainesition eonigning 8 maer amnui pidivirasabeyRaliiginth gasoline

i nv ' [ i i .

ol 90 g Ucredns sl i 0y

( pprlydyyalivgieghaminpred dreaficp! éthomoapoudnt3 TOO Proper @izoertiration of

20, 000. ppm nore ef erabl y from about 6,000 .to0 about

15, SO SRAT BYGHE Hore prePEras Py P aHrafagRane thon the
142, 8800t QPR velSthe 8RR Bhgihd) ofA8LRSRREond, AR the presence of

present invention is directed to relatively high

conctbentfneltadditisesof t he hydrocar byl - substi t ut ed

pol yoxyal kyl ene am ne thus the fuel conposition wll
25 conprise greater than about 12,000 ppm of the

hy dioga&hY HreSoshedntrhtidrest thdB)dyevsyba-kytlstfifedailyaiyal@i@ne amines
nore preferably from 12,000 to 30,000 ppm_and _even
nor ef ioredlef a@p&y@yq@no@@ invgnie ipdlee IpgrcEipoRdie il irgnee fom about
ue T . .
24 a0 o SR SOIRANGI Y w O MR st 455,00
- hy dtcadaiitldonb pehn, aforcnaieily dbh absut #000evvamsit 19,009 ppm, and

up to about 10 weight percent. Preferably the glyco
et hEYon &psp BRsERebLY SOoRAbPBY el UWrte ﬁ‘?%é5={3§5) ami'auﬁl ong @%/Rfeb the

pp HinTBtRnRE GEQLARD Yol R 1 dnp®Bnd Or RboUL
40,:%%£pgh] aﬁg even nn?e pgéﬁg$gﬁfy ?%oﬁwa out 3, 000
t 0 hppbortarB0-sUBOpppdaseakyiponamet ghis theeielsmvmpositioB Gill
25  comprise greater than about 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 giycol ether component of formula B-I of the present invention can be employed
30  inthe hydrocarbon fuel at concentrations as low as 100 ppm up to about 10 weight
percent. Preferably the glycol ether component is employed from 100 to about
60,000 ppm, and more preferably from about 1,500 to about 40,000 ppm, and even
more preferably from about 3,000 to about 30,000 ppm based upon weight percent n
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the fuel conposition and wherein the glycol ether
conponent refers to sumof all glycol ethers in the
conposition. In addition to the

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

| .
B T
f ur gthen edeplinyhefcoopoateut 100 to about 10, 000 parts

per mllion by weight of an aromatic ester conpound
of formula C1. Preferably the aromatic ester is

enplho¥efion i4 A0 4By 12BN ta 1688 SmBNARA APleBst one
pr efner ablo§ from%zog r?% aboutt1 39(8800)@5% 18 In yet

anotlied etieperiponeitalefanbed shovpobt flicbeprepnsitiopioh gietryesent invention

hydr ocar.byl - substitute ol yo lkyl ene am. :

n “TBaBE By it el B Do aECh Bl OR ofan
Canyrhmblid@ker@bRbondf o EBRARCO. HORrdhdy b atimatid eQ80is employed
parts per mllion by weight of a cyclic carbonate of

f or fieind SHtq abopf PN prsn.yang geenceteipEeleap iy dipar 204 to about
errp# 8@((?%1 rom 15 200 to about 7,000 ppm and even nore
pret’erably from 200 to about 3,000 ppm with 500 to
14, 000 ppm by wei ght of the cyclic carbonate in the
fuel conposition beiqg parti cul ar referre

|y d :
s PO RIS PEIREh His U SOBPETRATCHIP [RaPh Bty drocihy-substituied
hyd A I ]
L RO LB R Bl 1 AT et v
pr esarfurthanesmidydigm asouméd( toabogt 1300 patiopirmeition hyayeiply of a

fornul.ated using. an i t abl e ol hilic, (. .e.

o <Gt egoote s BT TRy Bty R e gBploved gom
14 ang®) BfabbuitIM00BRHL, afbevefenicde %ie%hfzﬂr@m(zoo% et 3[00Y ppm, with
an aliphatic or an aromatic hydrocarbon solvent is |

us e?0 teucWOPpHBNY gkt of thy qyekecarlgppisria thegiel composition being

Co BRI PR R AR AR BB SR B P 0T 5

Al'i phatic al cohols containing fromabout 6 to about 20
carbon atons, such-as isopropanol,, i socgutyl car bi_nol

n- blieirocathyl-swipiure pebryaliY grscarine AMEHHERSt Alivcely 9k sther
i ke, | j i ' - 3
2 S B S5 SO o B sy
Par farulated luging rae firertr sexdblcasleopduilal (ky.| diadobalsah gasslied) caganic solvent

benzyl. al cohol, al pha ndgga hen gﬁj | cohol .. . .
andbinS 5B ke BN AR AR.po AU o) € 1T eRBP DaRt Bt o
bei RYBALEL EWHrAEHYRORERNE 88bd, SR bEBddadne, tdlushdCRYI@HR, or
ol eophilic organic solvent is enployed it is 1ess )
t hahigherdoningrepwatis ophrotaic fhimlerscwipasiy fromatic thinners being
25  particularly preferred. Aliphatic alcohols containing from about 6 to about 20 carbon
atoms, such-as isopropanol, isobutylcarbinol, n-butanol, 2-ethyl hexanol, dodecyl
alcohol and the like, in combination with hydrocarbon solvents are also suitable for
use with the present additives. Particularly preferred are aralkyl alcohols such as
benzyl alcohol, alpha and beta phenylethyl alcohol, and di- and tri-phenylmethanol;
30 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

0.1 to .5:1 weight ratio.
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nore preferable in a | ower concentration than the

gl ycol ether conponent, such as a 0.1 to .5:1 weight
ratio. -31 In gasoline fuels, other fuel additives nay
be enpl oyed with the additives of the present

i nvention, including, for exanple, oxygenates, such as
t-butyl nethyl ether, ethanol, antiknock agents, such
as Inepintine icdl p'élmt fudl @iditivesmaghnesployed wih Bomdfitives elitbe

ot her dIS ersant etergents, such

arm G RO CH T RBE B AP SD ey ST gl B eter
Ad détﬁdn@[‘ ahtidhocRRsch@Xhdant sethRYabp éiﬁzﬁﬁéﬂyVﬁ;hﬂga‘ﬁese&Hdmbonyl
demul sifiers nay be present. Optionally,

¥ uedndadhen Bispersavevidairaents, suchzs hw@pcwrbﬂuaanms Mlapnigieaction
al SO 8%t éle ?uccmlmldésh ﬁdd&gnﬁ?ﬁfg&%?fd?% Iﬁytglsﬁéa&WaﬁQs and

pol §/85yar ene am ne er conp

enpd@mﬂﬁﬁmgHEBMSpkﬁMﬁntlOn The carrier f|UId |s a
chem cally inert hydrocarbon-soluble Iliquid vehicle
mhich substantially increases the nonvol atil e residue

add | veﬂ% 2&%%%8 %“F’g"{a ﬁ%x}o:laﬁw &EJI%E p‘{la)} %‘@0 BeiRed with the

e not over e m ngl'y
Hbonhmhduﬂﬁyhgﬂtnuxmﬂpmnaxyﬂkwwneamanmandﬁdmﬂﬂsémrdmmponmﬁ

ca fl t 1 het fl
o iy s . Pl b Myl o By Bk Syt sonor
pol yalikaggse anath s@ﬂaéfﬁﬁﬁﬁy inkitgdey BleNBnbvati e 9Nl ER VR Gr

unhydr ogenat ed pol yal phaol efins, and synthetic
pol sodventfris liguié frdesronod ghef fuel; adéltlve g@hptzssthnhﬁiyé% not overwhelmingly
descrii

n
R e
12X agptRtic FBidUsuBh abafiestd] oNOSfingl }76@616713801&0 @Iﬁlﬁﬁ@@olﬂy’ﬂ&anes and
and in European Pat ent Appllcatlon 20 Nos. 356 72

382alkgus, ITleding byfregaapted prd wdiydiogesésd rajedphaglept. aag sypthetic
C ar é&l?gxgraﬁgleég ﬁen‘feﬁ%imc?sdgfch hy ﬁ%seo&esé gpfo? %fﬂople in U.S. Patent

assi s renovi ng and’ retar
c e r Nal 4)191d&7as Dsms ahleolyadters esncl hsllhﬁksenhycrasleé d‘oemnmlct n

synergi sti c _depo co roperties n use
conBith Aty gﬂg 24 4 ‘%0{1@19 1B FUfgRen ﬂ%ﬁtﬂpgﬁﬁ{]ﬂon
| QT henganks 856 Eﬂcw 93 sgrfﬁyes@@arﬁsﬂ%ma/seﬂe bale%@wuc%asr @6}91‘1&%1 the

rom about 50 to about 5,000 ppm by wei ght of 25 the
hy dfuetaidiiors bk prepwreﬁre«eamlyarﬁ rtoassebouenwoidgtend stfoding certain

3, 000 f the fuel. r ef.er.abl the ratio .
o or dapaRRRE et P by o R EHEHE rbtaittl bt Prhiprperties
fr O%é}p&‘éﬂ in Ebnbtnatioh it codPBodiioMB tBisRh@habR b chirRPtiuids
about 1:1 to about 5:1. EXAMPLES )
may be employed in amounts ranging from about 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  In order to further illustrate the advantages of this invention, the following illustrative
examples are given. While the following examples illustrate specific embodiments of
the present invention, they should not be interpreted as limitations upon the scope of
the invention. The fuel additive formulations were prepared using a base fuel, which
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30 In order to further illustrate the advantages of
this invention, the following illustrative exanples
are given. Wiile the follow ng exanples illustrate
speci fic enbodi nents of the present invention, they
shoul d not ter rete t

sc obs erelgfasen aglge ol d nve Cofnn ul:%‘% 1J|';l ﬂie& %gééﬁ)pg TRYse iﬁgl employed n
f or mshates o BentaiRsdencpfielpiateegbntiSi Ng a base fuel, whi ch

-32 is representative of a base conmercial unl eaded
gasoline. The base fuel enployed in these tests
conbgéﬁﬁglno fuel detergent. Exanple 1 5 Approxinmately

20 gallons of a fuel conposition of the present

Bnv anppromnnamis 20 gelépa o€ d fishpinydsitpn20 1@q0esspiinvantion was

dodec henoxy. paql but yl en ne_an

S DA SR iTE 0 S5 o p b e BRSO R BR ppine and
a bagen faaeb. buﬂ_ﬁ? ctHAASIREY b RIERAX ¥f 2-phenoxy-ethanol in a base fuel. The
pol y( oxybuty ene&gn1ne was prepared in accordance as

des daqielgekphmxy BRlataxyeutpless) @nnwap@rﬁp@fe&am gecoraee gsilegeribed i
2.3.L Pqﬁ Eel I njected Engi ne: A 1994 four cylinder
engﬁﬁgn é%lng di spl acenment volunme of 2.3 liter was

10sed to determ ne deposit clean up in the piston ring

| and area. The procedure included utting the engine

t hrough a dierpynapge pashgea 2.8 Hublsd finecte 1BAf t er
h
the E@g ope ﬁnd"e?e %{{‘1 éhWIgéj%gpl\%?e%eﬂfg?l eBPQ%%tér@@Js used to

i nc atlng armount
abodetcpiiep aasp@eht thaal upnidhé pivien cogpagiaréaoihe procedure mcluded

T e 0 S PR e v
1§ O”Bhﬁh%uﬁh a@le&@%&ﬁl’f@é gt fﬁeﬂd&i @%lﬂ%'tl‘i@&dgﬁf&dﬂﬁf B@%mount of

wer e phot ographed and rated for 'varnish by a trained
t e c e @pmprasarcfbﬁlal glddivdapep Goierrd ﬁ@arquatﬁys?r@ apBops of fuel

r.at n Not e .t hat
ot P o bh A ufed RGP ot e cgproterety
10 dfsassembRE kRCHikton Cr‘ﬂne #dhdredas wesditoaseeaphad ReiatbdUBethnish by a
part). The data are included in Table 1. Unexpect edl y

t hef@ined teshripiamusing a siagasd Caedinaling Rasenich I orafb\aRC” fating

3 s FOASER IR L AR SRR et

Af t & a pBedcay elehmmbanmﬁhe@meummnedmﬂ} THeaam atpincluded in

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

TABLE 1: Piston Ring Land 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 9.5
| Piston Number 4 9.2 9.5

25
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Piston Nunber 1 8.8 9.2 Piston Nunber 2 9 9 Piston
Nunmber 3 9 9.5 Piston Nunber 4 9.2 9.5 25 -33
Exanpl e 2 Approxi mately 25 gallons of a fue
conposition was prepared enploying 5 000 ppma of the

dodgﬁgﬂ henoxy pol y(oxybutyl ene)am ne enployed in Ex.
1 an , 000 ppm of  2-(2-hexyl oxy-ethoxy)-ethanol [or
di eApybenetay 3cgitlohesdd fuel dompsitian wapprspartdiepploging 5,000 ppma

Exa e.3 r oxi mat, e 2 allons of, a fu

corbt dots RS b an e be BARROuRAG o BbisBe it ! ang 6gpom of
dodeeyhBRERGXhdRe)-Mhawy RudHieNakanfcaeharptiaseth 4 asEXuel.

1; 3823 ppm of 1- phenoxy-propan-2-ol [or propylene

Phenyl glycol ether]; 780 ppm of 2-butoxy 10 et hanol

90 opyl ene carbonate and 1000 ppm benzyl
a|2%ﬁ%ﬁh$% a base fuel. Conparative Exanple A

Apphpprbriataedly 22 pallpat bnfielodonaositiop anapicpared amploying 5,000 ppma
conposi tion was prepared enpl oyin 5, 000. t he
dodeicht fesRBRYEREEY mlmbta}%ﬁ?%ﬁ%sﬂgﬁf%lOéﬁ&nE@gi ? %%%P.m of 1-
1 y o) . and 2
L oo igSodiRsPErRl BB, MATR CIBET iy i

10 PethanoF$éD ppmj peqiyéuie Dyhamderatdey 000 ot bengyl BB0Bolfipabase fuel.

cyl i nder engine, having a displacenent volunme of 2.4
liter was used for 20 the dynanoneter test. The

per@ghﬁﬁﬁg@}gMﬁbuggion program for the fue

conposi tions of Exanple 2, Exanple 3 and Conparative ,
Exafippreximajiy 27 slvus pbaicampasative e gomppsitipngwas prepared employing
deposit-free ' [ [

et 2 LSS RS PGB 3 U OB AL 08 1
14 r ef @50 gsin bOardSofhbtid ¢ ¢HprigThs®)n, a ke fltk end of the

di rty-up phase, the engine was di sassenbl ed and i ntake

val ve deposit weights were 25 neasured and recorded.

At_E%ﬁwﬁQg of this stage, the engi ne was again
assenbl’ed and
Performance Example using a 2.4 L Port Fuel Injected Dynamometer Test:
A 1996 four cylinder engine, having a displacement volume of 2.4 liter was used for
20  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
25  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 is noted that due to nature
of these dynamometer experiments, a portion of the additized fuel was used to purge
the fuel lines, leaving approximately 20 gallons of fuel for the clean up purposes.
30 Upon completion of the clean up phase, the engine was disassembled and intake vaive
| 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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put through a clean up phase that included 25 gallons
of the fuel conpositions listed in Exanple 2, Exanple
3 and Conparative Exanple A It is noted that due to
nature of these dynanoneter experinents, a portion of
the additized fuel was used to purge the fuel I|ines,
| eavi ng approxi mately 20 gallons of fuel for the clean
up pur poses. T30leUpdnaieorgiveClean UpfDdth#oml2ebh PEpEphiase,
the engi g aMaorgbaaeseNDl €d angakdVake Depdsvie  deposilt

wei ghts vere once agai n neas Qggmq&q%ﬁgﬁgkged The
bef ore at e

used to

QP@QW@W@ipercent clegﬁ%hp Data fron1these
experi mepEsamprleAshown in Tablle 2. -34 Table 2- |ntakle
Val ve C eBrarhjeData from 2. 4 |I48PF1 Engi ne f Fue
Conposi t | BRarhpit ake Val ve Depqsigts Gl ean tip Percentage
Conpar ative 23% Exanpl e A Exanple 2 48% Exanple 3 50%
5 Exanple 5 Approximately 30 gallons of a fue
conposition was prepared enploying 3,000 ppma of the
fod e%%ghgnoxy pol y(oxybutyl ene) am ne enpl oyed i n EX.
ppm of  2-(2-hexyl oxy- et hoxy) - et hanol [or

dl epl b?/rbﬁi?xﬁfceﬂi/ yo edllons¥yd fuet esdosition &b @fe@alfed einploy&g 3,000 ppma
Approxi mately 30 gall ons of

d d ¢ ti¢d§>n}’1mh@0}93f e@a&oembtéﬂpn@wwg eslpbwed ﬁp% lagg 4{74@ ppm of
oSNy R R ARSNGB | ot

phenyl glycol ether] 566 ppm of 2-butoxy- ethano
652 ppn1propy|ene carbonate and 724 ppm benzyl alcoho
10 n BEx3eRjeSf uel . 15 Conparati ve Exarrpl e B Approximately -

ToR Q) 38 ﬁmaféhi Y EorfyRlioR MR Sphic@RmPRYing 3,000
prepgéog ?oy?ng 3,0 5 légﬁ i ? ?hg mpfSYing ppma
dodeftit ﬁbt@nplpherpmy y@lg@’mhutyﬂemia)lamemlmfb ko§ed ; Ry SEppm of 1-
1

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. 1
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 fuel for the clean up purposes. Upon
completion of the clean up phase, the engine was disass_embled and intake va}ve
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and 4,700 ppmof an aromatic C/) carrier fluid in a

base fuel. 20 Exanple 7 Perfornmance Exanple 4.6 L Port

Fuel |njected Engi ne Dynanoneter Test: A 1991 eight
cyl i nder engi ne, having displacenent volune of 4.6

LT t @ oMBRcidBie %ferhleatsﬁ%a En@XREIILAENe Defotd ARMNAPIntake valve
procedures were simlar to the above experinents.

De péepisit weighistHerst isoth toptatnsitatapascanbeleat upt %@pﬁm@al data are shown
f0|1%$§%*Py one tank full (20 gallons) clean up. It

i s Ko that due to the nature of these dynanoneter
experinments, 30 gallons of fuel had been additi zed,

ovever, temigal ARG VWRTECKHSEUpihta RUhG® L REI Eache

lines, |EaydegmglkiGay | ons of ik V9ke DigosH €an Up
pur poses Upon conpletlon of(ﬁ £ ¥ t hie
engi ne we SO EPE =GR eddauaiy e s
wei ght s A@ﬁ@$ﬁ@@@ured and reddPded. The before and
after in{BkenplaBve deposit vieights were used to
cal cul at eEpangleft cl ean up. Bgier%nental data are
shown i1E{ﬁ@ﬁ§63. 5 Tabl e 3 [-49lg,ake Val ve Cl ean Up
Data from4.6 L PFI Engine Fuel Conposition Tntake
Val ve Deposit C ean up Percentage Conparative 19.7%
Exanple B Exanple 5 57.2% Exanple 6 49.6% Exanple 8

oxi ely 20 gallons of a fuel conposition was
pre ﬁ?@ﬂa%nploying 2,200 ppma 10 of the

dodgﬁlyrbﬁhﬁmwo oyé Xy et dngelidinae E@ﬁﬂ‘e@)ﬁﬁgld}/ﬁlg@gzoo ppma
1, 00q5§ pm of 2- phenoxy- et hano

104 pefiths 4 el’iyllleﬂpﬁewx()@éymwlelﬁﬁi%maW@Yb‘gﬁlz@aﬂ& SA@ ppm of 2-
620
ORI P B PRS SR A Ll B

Was6r @pasoC) fodasiodaagidRidinttasExanfihe 4 Golisobbtyl phenoxyethyl

Conparative Exanple C , .
para-amino benzoate was prepared in accordance with Example C-1.

15 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 employed in Ex. 8) and 3620 ppm
of a Cy aromatic carrier fluid in base fuel.

20
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 additives of Example 8 and

25  Comparative Example C. In these experiments, 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 gallons) deposit clean up phase, all performed on a mileage accumulator lane. In

order to obtain injector flow values, clean injectors and injectors after the dirty up
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Approxi mately 20 gallons of a fuel conposition was
prepared enpl oyi ng 2,200 ppnma of the dodecyl phenoxy

pol y(oxybutyl ene) ani ne enpl oyed in Ex. 1; 220 ppma of

4- polyi sobutyl phenoxyethyl para-am no benzoate (as
e”pplﬁyee\geﬂe @Io@@est&) m%@ﬁeo@eﬁ%@v gﬁéﬁsu@fﬂo@ 169 TREQBet®rs were also
carrier fluid in base fuel l e Per f or mance
Exafip¥ @es@é afiey the anegank qipanaiptio Pﬁjﬂé@b Peﬁﬁelgp@PI@VFlﬁﬁlﬂttlp el flow

Cy?‘llalllu S (ﬁ%lté‘&tlél %1%%%6 fgoﬁ &ats @%tcﬁ%ﬁ% b@er%e{ag %éd g#ston bowl)

1 89113 bised omdspoait Sickusent meea/alqumdalsﬁngedlmmmdedes daficribed
npl e 8 and 25 Conparative Exanpl e H

5ex pﬁérovrr&rfel upglgtarrany n?h@&ft BCHIBHS ﬁléé%l?‘r% t”i %419 ea‘ﬁ

conmbusti on chanber deposit data were neasured and

recorded. The test procedure used here consisted of a

5, 000 |l 0si t se f k

ot e tadfREL e PR TS i | 8
perfor r‘r‘llnlnll ator lane ordetr—t-o

obt ai r| JU] ect or | FIHHEYE ues| PIEPRAAP| n QE?%F‘%HS?‘FE Pision Bowl
i nj ect|dranresitier | fhecterifley upCleame phaselagaie (Yo ow| Clean up

testednrn,a‘soemf%)”hrqh or~f®ureﬂflo rig. These| (%)

i nj ect e g oW Tegf€d a 4 8
cl ean H%E i%(esta l'ish percent i nprovenent in fue
flow jvat Ucie; Eonp OJDLI or—chanber dcpu H—dat=a ('pl :tIBbI
t op, céﬁﬁﬂﬁesgheig and-—pi-st-5h—bowH) % e based—on

_ 1QJIeposrt t hi ckness and were acquired using simlar

procedure described 5 above. C ean up data fromthese

angﬁ@oﬁ Iv\glrn &]ﬁe&@@@hﬁ%@ﬁh@ af glg @fk@ sﬁﬁtem g%o%ﬁg Q@bmbustion

Ve hd:lmlré:eﬂ?df@bsmsnpistemdq;orsms Bidsihpriod d@o@ﬁd liamel e adHeast affect on
ot SR St U 0Bt S i g
198 It Ecimb%aIRI&d% LQREon %a%%r dd3sit interference (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
20 tank full of gasoline. Of particular interest is the fact that the additives of this
invention have the ability to penetrate deep into the engine, 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 up partially stuck pistorl rings, thus reducing engine oil
25  consumption. Reduced engine oil consumption will lower combustion chamber
deposit formation and CCDL 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

30  the same type and concentration of the hydrocarbyl-substituted polyoxyalkylene
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It is well known in the scientific conmunity, that

i nt ake system deposits, conbustion chanber deposits,
pi ston deposits and injector deposits have an adverse
affect on engine performance and em ssi ons.

Fu r%;ﬁi‘ﬁé eag%ye@m%mm RUlAgY iR e, tHiEsadR GRS Ak ot
chanmber can”lead to conbustion chanber deposit

i ntigmievrceroes ({OSDItyd in oI 4, cealuating thepeaipampics ik Fbeie ey e,
noi se Frodaceg 3% h¥stcal contact between piston '
and” PP { R PH‘E—,“@& 10l arly during cold starts.
Exanple 1 and the data in Table 1, denonstrate that
the fuel conpositions of this invention are highly
effective in renoving unwanted deposits froma w de
vari ety of engine conponents in just one 20 tank ful

of gasoline. O particular interest is the fact that
the additives of this invention have the ability to
penetrate deep into the engine, thus renoving deposits
and varni sh buildup frompiston ring | and areas. Such
a successful clean up nechanism as denonstrated by
the data in Table 1, will have a significant positive
i npact on freeing up partially stuck piston rings,

t hus reduci ng engine oil 25 consunption. Reduced

engi ne oil consunption will | ower conbustion chanber
deposit formation and CCDI. Tables 2 and 3 denobnstrate
a synergistic effect and inproved performance when
enpl oyi ng a hydrocar byl -substituted pol yoxyal kyl ene
amne with the glycol conponent and further with the
cyclic carbonate of the present invention for renoval
of intake valve deposits. This is a dramatic

i nprovenent over 30 the same type and concentration of
t he hydrocarbyl -substituted 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. { [kl -38
CLAIMS: 1. A fuel conposition conprising a nmajor
amount of hydrocarbons boiling in 5 the gasoline
range and '
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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: 1 2 R~OCHCHA x 10 wherein: Ris a

hydr ocar byl group having from about 1 to about 30
carbon atons; R and R2 are each independently

hydr ogen or | ower al kyl having 15 fromabout | to
about 6 carbon atons and each Rl and R2 is

i ndependently selected in each -O CHRI - CHR2- unit; A
|§Léﬁﬂ§b, N-al kyl anino having about 1 to about 20
carbon atons in the al kyl group, N, N-dialkyl am no
havi ng about 1 to about 20 20 carbon atonms in each
al.kyl grfot pomposi’a'o:p obrypmsimea majetayhobave fiiyydadvathon® bbiting in
about % .ne nitrogen atons and about 2 to about 40
car borfi§ REHPEC RS an integer fromabout 5 to about

100; an ‘1% 250810 3o @&Ppéf& p@pnﬁ)ﬁgn Bﬁ"\#e?glﬁ Gfa %Jiﬂob%ypy

wei ght of &t |east one glycol er tonponéent of
formul a: R3wubstitBedpolyoxyalkylkes #hine of 88 fikBnils: a

hydr ocar byl group having from about 1 to about 30
carbon atonms; R4 is a C2 to C5 al kyl ene group; and y
is an integer from1l to 5®; B2 The fuel conposition
of claim1, further conprisfng 100 to 10,000 parts per

5 mllion by weight Oﬁ—fﬂoﬁﬂﬂ %LQAester conpound of
.

the fornmul a:
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 1s amino, N-alky! 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 nitrogen atoms and about 2 to about 40

carbon atoms; and
‘X 13 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:
R;-0—R,0+H
TR

wherein:

-39



10

15

20

R ORo [ I V'l RBROR7 --~OCHCHO wherein: R6
is nitroor -(CH2)n NRLIR12, wherein R11 and R12 are
i ndependently 10 hydrogen or |ower alkyl having 1 to
6 carbon atonms and n is O or 1; R7 is hydrogen,
hydroxy, nitro or -NRL3R14, wherein R13 and Rl14 are

i ndependent |y hydrogen or | ower aIkyI having l1to6

carbon ato R8 .and ar e, i ndependent | dro
| over al kylnﬁh’é\ﬁhi’amfa’ibé’ %fouleam%?fgpbﬁ%o ijX 8 garpan
a pol yal kyl

pol yal kyl 5:8#hQuP, i8a\t,ne ggﬁltkg}égé ggglpfrgl]l@gig R ml@?éﬂ%m 1to

in the range of about 4 he fue
corrp05|t| ondf any one of the preceding clains,

rth r|S|n to.15, 000 parts m.llian

&1 ghe s BERasgfion aa PR 4 B sdiabistrd Bl 19=d88f%¥ per
O R2omifBén 14y Reileht of Ehdarbiddti Rester ghd of thé Gorrdfda:
R22, R23, R24, and R25 are independently sel ected from
hydr ogen, hydroxy, hydroxynethyl, hydroxyethyl,
hydrocar byl groug,fromabout 1 to 6 carbon atons; and
z is an integer flfom zero to one. 5 4. The fue
conposi tion accorjding o any one of the preceding

cl ai s, wherei i s HI kyl or Ralfeyl phenyl . Rio
_ C X
Ry | —~1 Y T~0——CH-CH—O
wherein:

R is nitro or -(CH2),-NR; 1R 12, wherein Ry; and R are independently
hydrogen or lower alkyl having 1 to 6 carbon atoms and nis O or 1;

R7is hydrogen, hydroxy, nitro or -NR 3R 14, wherein Rj3 and Ry4 are
mdependently hydrogen or lower alkyl having 1 to 6 carbon atoms;

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

Ry 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
O
o)Lo
Rog Raz
Ra1 z Ra3
Rog Ros
wherein:
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5. The fuel conposition according to any one of the
precedi ng clainms, wherein one of R and R2 is |ower
alkyl of 1 to 4 carbon atons, and the other is 10
hydrogen. 6. The fuel conposition according to claim

5, wherein one of R and R2 is nethyl or ethyl, and

the ot her is hydrogen. 15 7. The fuel conposition
accordj,ng,t o,an e of cedi,ng, cl ai g, wher ei n

i o ankpnfughe FromaBubgrfBaEgTagI Y ot Bl foden,
CONPOShydr&fy, AGEOk ptherdyl ﬁy&loﬁyahﬂ, h)V&i&faﬁb)f] gloupSrdd about 1 to 6
integer from about 8 to 30. 20 The fue
conpostabaratamecndizigan Gltfégeaﬁﬁﬂﬁzerwr@t nxis an

integer from about 10 to 25. 10. The fuel conposition
according to any one of the preceding clains, wherein

25 A i Fhefiiehen@iosioalalsydrdidgitd enénd ¢1ahé proeding €ains, wherein
carbon atons. 11. The fuel conposition according to

any onRiptlkylogialeylpheny. 9 wherein A is a pol yam ne

sel ected fromthe group consisting of ethylene diam ne
and diethylene triamne. 30 12. The fuel conposition
ag.cor diingfiebecamosivioa aofortling t@ aereatt sfghe pacedng vihmie wherein
t he conp05|t|o cont ai ns f 3,000 to 20,00 arts .

per mi PISYRip »Be.l@fﬁweaﬁiky vtirasken ﬁ9mssa\98§§q ?ti}?rela
polyoxyﬂﬁ&%hgne amne. -41 13. The fuel conposition
accordi'ng To claim12, wherein the conposition

contains fron16 000 to 15,000 parts per mllion by

I ght the hydrocarb J-sub titut ol yoxyal
i o, T sl SompaRio ECBipeds ERbh St PR oG S 50 eARer
12, Wh%ahIbﬂ&ﬁﬂ@ﬁﬂﬁﬁ@bﬂkpﬁlgﬁﬁﬁkﬁlnS 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.

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

X 1s 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.

0. 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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10 15. The fuel conposition according to any one of
clains 1 to 11, wherein the conposition contains
greater than 12,000 parts per mllion by weight of a
hydr ocar byl - substi tuted pol yoxyal kyl ene am ne. 16. The
fuel conposition according to any one of the preceding
clains, wherein 15 R3 is al kyl, alkyl phenyl, or
phenyl . 17. The fuel conposition according to any one
of the preceding clains, wherein R4 is a C to 4
alkyl eTRe feDetprpoftiochGecoriigftl elait Q0PWRdrtinARe esififdsitiond
to any one of the(Preceding clainms, wherein vy Is an

i nt egefontdiBnitem@R00g0 5,080 pariopermilliqu hy weishipddhe i on

accor dj 1A 1 [ .S i nteger from
about 11%‘9?‘%‘9?@3%%1 p%%’%%lé(ngoﬁngggi tion according
to any one of clains 1 to 17, wherein y is an integer
from1 to. 4, 21. The fuel_ conposition according to.

cl%i m Eé@ fugheamapasition aceording,ip slaim 42, wheseig b garappsitions o
22, Theodifl 56ATRIB0Y) 90,086 LA hillon®y AdTbtilot

wher ei n RSS% S sgP’ect ed so t atsdf)t %nel ol g?t r metlfleght

of eachydrbcartipd-sabstinged polyoxyalftWoelanetdrer is from about
100 to 450. 5 23. The fuel conposition according to
claim 22, wherein the nolecular weight is [less than
399.  2fne flldPcomiflsitoATRAR k3D 2RF GRF SHAMEmE 9 t81Y, RRGeR the
the preceding clainms, wherein ‘the conposition

cont ai emmfasien LosRMsigreaddd 1801 100 marty ger milliph by wisyght of a

i gh 0 | ether. 25. The fuel
cormposteset ettt BESerdSe Fifer i n the

conposition contains from 3,000 to 30,000 parts per
mllion by weight of the glycol ether. 15 26. The )
flfel ¢ | comenestion geenrAd@stte ary enaafibe pighedies plafme wherein

1T ok I eE ML oRgyb 0 © 1o, 000 parts per

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

R4 1s a C; 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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gl ycol ethers. 27. The fuel conposition according to

any one of clains 2 to 26, wherein R6 is 20 am no or
-CH2NH2. 28. The fuel conposition according to any one

of claims 2 to 27, wherein R7 is hydrogen or

hydroxyl . 25 29. The fuel conposition according to any
one of clainms 2 to 28, mherein one of R8 and RO is

hydr og or ethyl and the_ot hydr. oge

S5 ThEhs gefe %éﬁ?&ng dzeds Flamh gLy e 3 gplected so that
wher ei fhe BRbibuldiels ﬁg%@ eac'fiQ)f e at T&l@t (gﬂé?ly&)@ EMRSist it about
according to any onhe of clains wherein Riois

a pol yHdkipl45§r oup haV|ng an average mol ecul ar in the
range of about 900 to 2,500. -43 32. The fue

conposi tion according to any one of clains 2 to 31, :
wher ei ThéRiel Som tﬂ)(ﬁ acBrdinBlo eRfin B9, Wh&einitis AERRuRNFeight is
Riois a polya group derived from polyisobutene.

5 33. lekethpydho conp05|t|on according to any one of

clainms 2 to 32, wherein the conposition contains from
150 to 10,000 parts per mllion by weight of the

appnat The f8! €fmpokftion BaCorliliglto 6QNPRSIfithOPrededifg claitgs, tWherein
cl ai m 33, mhereln the conposition 10 contains from 150

to 5, Ol cprPestipReoniFing from 1300Hei 1§00 perts er raillinndy weight of

ester. onposi tion according to claim
34, the%?lea%@cfoi‘@hglgl tion contains from200 to

3,000 parts per n1II|on by wei ght of the aromatic

e er. 15 36. The fuel caqnpositjon according to any
of Tk fichiorapasisioagooqiElads Flaym P4, Whetpig thinepmpstiion

R21 F?t%taﬁﬁ@fr&i’l@' SR8 3 PQ)?P gllttﬂnipf%lﬁtﬁllh@mmﬁgﬁﬂ Hlthe %lgcol ether.

according to any one o rein
cycllc carbonate is selected fromthe group consisting

qTét ﬁ;ﬁel, glx gé%]%?g%gl%cgoré}%g to claim 22, wherein the composition

4 hydr &ifﬁ’aﬂﬁg H¥h3 O(ﬁ)’tg'l@mb%ﬁft@pé}ﬁﬁlhtﬁ B weight of a mixture of
di met hyl - 1, 3- di oxol an- 22 one

4- ethyﬂymﬂSﬂumbxolan 2-one; 4, 4-dinethyl-1,3-

di oxol an- 2-one (previous three also referred to as
but yl enes carbonates); 4-

27.  The fuel composition according to any one of claims 2 to 26, wherein Rg is

‘amino or —CH;NH;.

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

hydrogen or hydroxyt.

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

Rg 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 Ryg is

a polyalkyl group having an average molecular in the range of about 900 to
2,500.
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nmet hyl - 5- et hyl - 1, 3- di oxol an- 2- one;

4,5-di et hyl -1, 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;

5, 5-di net hyl - 1, 3- di oxan- 2- one;

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

g@ﬂig ?@@i}{e?go%ﬁq@a&n%z@_cggr ipg?to gne}tf QXP! ofl dlfﬁm%IZOt)é %Q, \%hgrgi%’ Rs is
5- hy dr g BR I -anid R labe/ hydbo g2nBn @18 is4r RNyl group derived from
5,5-di et hyl - T, 3- di oxan-2- one:

5- met hptlySolprtensy| - 1, 3- di oxan- 2- one; 4, 6-di met hyl -1, 3-

di oxan-2-one; and 4, 4,6-trinethyl-I, 3-di oxan-2-one. 30
38. The fuel conposition according to claim 37,

wWhEr ei Thé RR1 xtpdsttichdcb@niefo by osebRdhias o toBX wherein the
1, 3-di oxol an- 2-one _and 4-net hyl -1, 3-di oxol an- 2- one.

- 44 39conpppsitionegontainpdoun 1 PGt HEeW} prrtsgper milliay by eight of the
cl ai ns wherein the conposition contains from
200 tomgF%ﬁﬁggg%ts per mllion by weight of the

cyclic carbonate. 5 40. The fuel conposition according
to claim 33, wherein the conpositigon _contains from

155 t ol Bisbeqsapastignaccoriimg o klagy Stemhsreinghe epmapesjtian ¢
car bon 4 T i1 i ]

34, unarsinom 13D S0 FARPRS hinfh BEREieH! Snb gl Beer.
3,000 parts per mllion by weight of the cyclic

carbonate, 42. The. fuel conposjti according to claim
1? 5 ‘whet g fpel f%p%mpqr g e Siﬁila%_asw‘é?f%’ttb? g?xﬁgchsmon
15, 000 pedihsrB@r2001th Bign rggﬂs %élrﬁnﬂﬁdx%bt whifghi &¥8he aromatic ester.

hydr ocar byl - substi tuted pol yoxyal kyl éne am ne, wherein
R is al kyi phenyl having from12 to 24 carbon atons,

[ d , i t.hyl t hyl.,. xi i nt .
o 1054 BoBeotngs R 1eEordide a5 R oo g P BHoR i
cont ai Ngo 3adRY, RY,, R, BOBydALES per million by weight
of the at |east one glycol ether, wherein R3 is alkyl

froml to 6 carbon atons 20 or phenyl, R4 is ethylene
0k, 1, 25 ene and LS. i.n e . t .
1" oML R bR et o afS SRS Al R, Phglne
| east @rbicghpoadte & delicted 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-
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; 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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is a mxture of glycol ethers. 25 44. The conposition
according to claim43 wherein the

hydr ocar byl - substituted pol yoxyal kylene anine is a
dodecyl phenoxy pol y(oxybutyl ene) am ne and wherein

t he at

| east one glycol ether is a mxture of

2- but oxy- et hanol and of 2-phenoxy-ethanol. 30 -45

39.

40,

41.

42,

43.

44,

The fuel composition according to any one of claims 3 to 38, wherein the
comiposition 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, Ry 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 Rj is alkyl from 1 to 6 carbon atoms

or phenyl, R, is ethylene or 1,2-propylene and vy 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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