1 0 OCT 2003 1 Polyal kene Al cohol Pol yetheram nes and Use Thereof in

Fuel s and Lubricants 5 The present invention relates to special polyd BENHD
al cohol polyetheram nes, their use as carrier oils, detergents or

di spersants in fuel and lubricant conpositions and fuel and | ubricant
additive concentrates and fuel and lubricant conpositions thenselves which

contain the lLyal kene al I 0 pol yet heram nes. Carburetors and

i nt ake systgﬁlsyagﬁ%gigsggf%%': e%ﬁﬁ%gﬁﬁg 9° 389 V55 SC556RE IRt BHRLS 6Pt uel
metering are increasingly contam nateBribyntdrpuriti es which are caused by
dust particles fromthe air, 15 unconbusted hydrocarbon residues fromthe
conbusti on _chanber and the crank case vent gases passed into the

car bur et 6r ThanREesedsiiqyestinn frekatesaitp/ spefialamodyabkeng d4ldidhed and in
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partially eopbushhd diedeocar OoNsedetalle EXRRL RS IBECAMR,Or cater and the
gasol i ne consunpti.on I Ngreases. Ith.lgl nown, ?‘EE to avo %je n

di sadvant ag¥PCF P EddPETV RS e D TYFE (R ¥HreEspPA Shss adfrghol

car bur et Br BB EHGEETINER - syst ems of gasol i ne engines clean (cf. for
exanple: M Rossenbeck in Ratalysatoren, Tenside, Mneraloladditive,
Editors J.céethhretard abld Hassler atstepagef 223501GneThhgiked/ald agl1Skut t gart

1978) . 30 Fhpausidn wydsedlsfred medi hkvesidy 4l $nb¥PEsAIAy contaminated

pol yi sobut 5 =@S ri , e - EP- ., _=Qr
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consi st i g SIS 58] f)iv BBt e EamtRag R Nl 1N eh GRS o, GBAMREF e2Bd put- -
dependi ng Ohe tHEEh SRR BPRt Ha5eSaPRSRGY | SHb tene2 i & PN t he nol ecul e,
t he engine type and the additive concentration used - they often cause
sti cki ng Ofhddee resdkues, smhitchheapikéfgel ardtdbabufbnd uid ieky bhae €Agtme. The
sti cking ofoddie padh\iechd +eWRS Sloefabetie a6 e8] Pec& P 18h8e 0884 40hof
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subject to certain restrictions. Omving to the polar polyether chain, the
sol ubi i t yI% fist feowonpbdty Yau@vondythese disadvantages, fuel additives
25 are used for keeping valves and carburetors or injection systems
of gasoline engines clean {(cf. for example: M. Rossenbeck in
Katalysatoren, Tenside, Mineraldladditive, Editors J. Falbe and

U. Hasserodt, page 223, G. Thieme Verlag, Stuttgart 1978).

30 Frequently used fuel additives of this type are
polyiscbuteneamines, as described, for example, in EP-A 244 616,
or pelyetheramines, as described, for example, in EP-A 310 875.

The class consisting of the polyisobuteneamines generally has a

35 good effect but - depending on the chain length of a
poly(iso)butene moiety in the molecule, the engine type and the
additive concentration used - they often cause sticking of the
valves, which may lead to total failure of the engine. The
sticking of the valve is understood here as meaning complete loss

40 of compression in one or more cylinders of the internal
combustion engine if - owing to polymer deposits on the valve
shaft - spring forces are no longer sufficient to close the
valves properly.

45 Although polyetheramines generally also exhibit good activity,
their usability is subject to certain restrictions. Owing to the
polar polyether chain, the solubility in the nonpolar fuel may be



1 0 0CT2003 2 reduced. For compensation, it is then necessary either to
use long-chain alkanols as initiator nolecules for the preparation pﬁgchm3
pol yet-heram nes, which are industrially available only to a limted

extent, or it is necessary to use |ong-chain epoxides 5 such as butyl ene

oxi des, pentene oxides or cycl ohexene “oxide, to synthesize the polyether
chai n, whi¥¢Augrthi Forsopmpeniatbony lﬁlgﬁeﬁrheﬁbsﬂﬁgess@rne%e@bjtecvsgf t he
present i nierg-+admainoapkerotie ad rnerialiabotr mdikcaddist fvesthd preparacibarof

det er gent sghd Cﬁoﬂyélahbgamn@@rrmﬁk:w aps ahdvripanyi swﬂaﬁl@ebnwr@asat I ons,
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this object 1S achiev EEyethera al co eranlnes of

the forndl 9P RS Eﬁiiﬁ“e dffePE <yt e’ﬁeé‘e o¥bRSal K

radi cal desyntdesfizentie- p@hre:;;@rapkéh@s h ﬁavahlgs suhgsatiaddyage

nmol ecul ar mijH#it cebtsrtom 300 to 5000, R2 and R3 nmay be identical or
different and are hydrogen, 25 aliphatic or aromati c hydrocarbon radicals,

primary or SeC%'Edgﬁ ecf' Ofmtt OeI g?gs pﬂ*}x%tenglgg Pgaé@(}lﬁg?mﬁﬁgfgf siP’

polyan1no CYIene ra |cals enée ra eroa
Jr

het er oc¥@134 ?%HPéalénoParﬁ qﬁ%e ﬂFt}?Eﬁ%FQQFoﬁPFBO§%#%ﬁP§I1ey
are bondedand ommpartm'gldlm fneilc FFOIBBOﬂ#JtCﬁ@r- Weieh o cieosEyhaee prsent, the
maxi num nuylier ekt pacbbemsatdererihe®? and R3 together being 400, Ais an

al kylene group of 2 to 8 carbon atons, 35 mis from1 to 200 and nis O

3[ OﬁpSSU' LD oA Ebaak Scie %ﬁs%?wbtlsc *a.%ng%e% %ﬁﬂg?%ﬁ{@g@ﬂ%ggm g
to Cl2- ﬂgiﬁéﬁ§§ﬁ 83% féﬁﬁ%?ﬁﬂ%ﬁ E3gh?()Q5?u Fkgnes Typi cal al kenes are

et hene, propene, butenes, pentenes, hexenes, heptenes, octenes, nonenes,
decenes, undecenes aﬁﬂ%&@ﬂéﬁeﬂéénmeﬂRlﬁartlcuIar i nterestilre propene,
n-butene and i sobutene. The 45 pol yal kene on which the hydrocarbon radi cal
Rl i s basefhdr®e oObtainable by oligonerization or polynerization of these

al kenesyg the oligonerization or polynerization being carried out as a rule
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is a polyalkene radical derived from Cz- to Cig-alkenes and
having a number average molecular weight of from 300 to 5000,

RZ and R3 may be identical or different and are hydrogen,

25 aliphatic or aromatic hydrocarbon radicals, primary or
secondary, aromatic or aliphatic aminoalkylene radicals or
polyaminoalkylene radicals, polyoxyalkylene radicals,
heteroaryl or heterocyclyl radicals or, together with the
nitrogen atom to which they are bonded, form a ring in which

30 further hetercatoms may be present, the maximum number of
carbon atoms in R? and R?® together being 400,

A is an alkylene group of 2 to 8 carbon atoms,
35 m is from 1 to 200 and
n is 0 or 1.

Suitable radicals R! are straight-chain or branched hydrocarbon

40 groups which are derived from C;- to Cjp-alkenes, in particular
from C3- to C;;-alkenes, especially from C3- to Cg-alkenes.
Typical alkenes are ethene, propene, butenes, pentenes, hexenes,
heptenes, octenes, nonenes, decenes, undecenes and dodecenes. Of
particular interest are propene, n-butene and isobutene. The

45 polyalkene on which the hydrocarbon radical Rl is based is
obtainable by oligomerization or polymerization of these alkenes,
the oligomerization or polymerization being carried out as a rule



3 (for exanple by cationic or coordination oligonerization or

pol yneri zation) so that the chain termnation | eads to a double boqq] m fﬂﬁ'.'i
can be-further functionalized to give the correspondi ng pol yal kene

al eohol. 5 Rl is preferably a pol ybutyl or polyisobutyl radical derived
from isobutene and up to 20% by weig of n-butene and having a nunber
aver age nollEeti| e¥amidiegRy CRRFORIC Ao FPI0O1R}t LD ELipemeEi gatide Girar | y
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uni t sal ope Yy p e based on highly reactive polyi sobutene 15
(havi ng doubl e bonds permanently in the a-position) which - as described
in EP- A 27F! 345 prefgnabdy cd 8YLlneo Bhyisebntesporticed decowed RroncH

-OH (n = 1lisdéhyutdnadmmkdonpytatcn byWred ght £ Mdbupehy batd®nasiaky a number
pol yi sobut gpes, havidlecdedb! we pdgmhi &5 £rme 3pbedomdmnt ky fyrther toward
the interi ért"{cd}ﬂ‘h?,oka}ég?érg&r}éﬁapﬂlﬁx?{ f%;ﬁ”Blﬁ !LE'oﬁ.{L%(ﬁasa?figaY posi tion)
are usual | y 'used as artin teflats M t. prgpara i-0on " of “correspondi ng
pol ybut éRela%i g foPYMGFT pBY '%%ﬂ‘f’éﬁ‘éui?{:d’ﬁ £ PhetEPre Y F8n1al0al 1%
converted parwliaHarpdiron 48Y b E38. apeptelxl 1y €reR 430 d£o8Pysis  and
subsequent prethiahlyn 8 bhy dsoxcdmpesed afd ispbseepenini2’s rédueti on or by
hydr obor ati on and subsequent hydrolysis or by halogenation with chlorine
or brom nenﬁfﬁ%f Deeguelty A Bbbb8 oINS keacd Ve BOyIUObRtERer Of
capect atPy Ry N SFORey BT BecgReeRrEy LIRS EPndasritny’ MRBh s B
nunber togdeHiteg ifr BrekoblY 328, -i e COINEFLa®, (uehéBFal 1y 5. When
oxygen at operrempendingenlcodrlRR G- (Dhei ) akihydrPAormekatisyet Waeres
60, in pants Ayl PolbptespecirlpolyifobBeras dapied etcudecbbods meimich R2 and
R3 are i desid Gledomidhht &y efirthardiakereate Andesgen oflkyl podyier
hydr oxy abkyla 12 £c2MbReAbEY! BN %ne! Bdi &A1 2bok hei difY Mkaubhd1 AP wdRir ME5RE
Where R4 Igtéykf%gkﬁggggigfghfﬁﬂtﬁgngr af%¥10368fv€%é¥%< %%d&ggnﬁéégg tele
di fferent, ar%r C hgdgoge ,_.al Ky r 1,_h% rox%$ or 1P Qbutene or
pol yi sobut® i O8I PORY ‘b‘%ﬁ‘?&ﬁfnﬂﬁ‘l’ SadPEaf Bfe then usually .
converted into the poly(iso)butene alcohols either by ozonolysis
and subsequent reduction or by epoxidation and subsequent
25 reduction or by hydroboration and subsequent hydrolysis or by
halogenation with chlorine or bromine and subsequent alkaline
hydrolysis.

The maximum number of carbon atoms in RZ2 and R3? together is

30 preferably 200, in particular 100, especially 30. When nitrogen
atoms are present in R? and R?, their maximum number together is
preferably 20, in particular 10, especially 5. When oxygen atoms
are present in R? and R3, their maximum number together is 60, in
particular 20, especially 10.

35
In a preferred embodiment, R? and R? are identical or different
and are each hydrogen, alkyl, aryl, hydreoxyalkyl, an
amincalkylene radical of the formula III

40 -R4-NRS5R6 (IIT)

where R4 is an alkylene radical and R5 and R%, which are identical

or different, are each hydrogen, alkyl, aryl, hydroxyalkyl or a

polybutene or polyisobutene radical, a polyaminoalkyl radical of
45 the formula IV



45 the formula IV 10 OCT 2003 4 [-R4-NR5]pR6 (IV) where the radicals R4
and the radica s RS are each identical or |different, R4, R5 and quﬁgmemm
the abovenentioned nmeanings and p is 5 fron 2 to 8, or a polyoxyal Kyl ene
radical of the formula V [-R4-"Cq_g where the radicals R4 are

i dentical br different and have the 1¢ abova meani ngs, X is alkyl or H and
is froml to 30, or RRYARIFRE together w tHIMle nitrogen atom ~o which
they are bonded, form a norpholinyl, pyridyl, piperidyl, prrolyl,

pyri i di nwheraoxerhteokhayéaww ahia 0L ¥y | yadiyaBz ﬂylarer eaxﬁ' fazinidar adi cal .
15 I'n a patd f ere r YgpPr &fser, SdR@r%%el r{g_ge ?? enfel :Lon aa;:)rfd?tenrr%;: CaldCE Ho -

di fferent FHd are éach’h df'o

hydr oxya? kAO™ &n toafty n‘é’él?ﬁ oﬁﬁaiEﬁ}eQﬁ Cﬁgr‘ﬁ{ul%{‘el EPIMREaNRSRE (1 11)
20 where R4 is a C2-C10-al kyl ene radi cal ~anti R5 and R6, which are

i dentical or differeptrs-ang-gach hydrogen, Cl- Gig- al kyl, phenyl, naphthyl,
Cl- C10- hydroxyal kyl or a p Il ybut ene or poI | sobut ene radi cal, each of 20

to 398, es eC| 2 30.to0 car bp 5) 20 | ene radi cal
of the fo \fth Faoifare & E?/i‘%]ﬁ{gfﬁégﬁh o S R U g
R5 are Hhcqquewpaean%-r 36 aLkvérent! a4 ARLS ofKPrRE Kaval¢ her R? and

abol venentR3gnedgeten ngshattepnisrdgegmaomot ,wigrcha they yaney dduglednefoadi cal
of the formoapyblﬁnfeﬂ, Qe idig1( Vbip@biaher eykher1ypdipgalinifinyr e i denti cal
o differ RQ@ ey %1130V, "BAM AGS 12 9 LfudAiom 1-48idh or R2 and

R3, toget r W|t fhe nitrogen atomto whi ey are onded, forma
nmor pholinyl radical._ 40 In a furt her rti uI ar% pre{]erred enbodi nent, in
the novd? Ih@ ParkiFelaf fomset ﬁB:F ARERE3RPY s
| i kew se Midifegentorndldad edgbi h %Pqem:alm mzatlbysr mﬁ,aﬂ@mthm ch
al so cont ai;pre;f-+ydrbxyalky s iararepninsetbyibeney raddtal of edhei &pymald romgen
atons. 45

—R4-NR5R6 | L (III)
20 |
where R? is a C,-Cjp-alkylene radical| and R® and R, which are
identical or different, are each hydrogen, €C;-Cjp-alkyl, phenyl,
naphthyl, Ci-Cijg-hydroxyalkyl or a polybutene or polyisobutene
radical, each of 20 to 398, especially 30 to 180, carbon atoms, a
25 polyaminocalkylene radical of the formula IV

[-R4-NR5) R® (IV)

where the radicals R® and the radicals R5 are each identical or
30 different, R4, R3 and Rf have the abobementioned meanings and p is
from 2 to 8, or a polyoxyalkylene radlical of the formula VI

i
[-R4-0]q-H v
|
35 where the radicals R? are identical gr different and have the
above meanings and q is from 1 to 30|or R? and R3, together with
the nitrogen atom to which they are bonded, form a morpholinyl

radical.

polyalkene alcohol polyetheramines I} R? is hydrogen and R3 is

likewise hydrogen or alkyl having a total of 2 to 8 carbon atoms

which also contains from 1 to 4 prim%ry, secondary and/or

tertiary nitrogen atoms. ’
45

40 In a further particularly preferred Tmbodiment, in the novel
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Ir 1 0 OCT2003 5 Suitable individual radicals R2 and R3 are, for

exanpl e, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, seq oLy 0
tert-butyl, n- pentyl [ sopentyl sec-pentyl, tert-pentyl, neopentyl,
n-hexyl, n- heptyl n-octyl, 2- ethylhe yI i n nonyl 5 isononyl n- decyl ,

n- undecyl I.SO tridec n-tetradecyl,
n- hexadecyi*d %Hg% ’}t;cselt cﬂmﬂ 5?‘3%‘% eﬁf I' ’@H%’)%?I' Qﬁa}‘ﬁﬂenyl
Typi cal nﬁt"-i"&éenntléﬁﬂliaﬂhl A§OPE 2Rl al%bmyéndl$@%é t BeC ¥t ¥Elspondi ng
radi cal s akerthbuipl yampeasydi nmdsgdramlnopeopgémlne;eitepestﬁml,enedl am ne,

10 di et hyln@Bﬁéﬁtfk ) e hdxyiiet hyh@mue,t magteel, mthgﬁhéﬁﬂ hmwnt am ne,

gl‘e (%‘flrz)%”ﬁ %Rki{ qpcﬁe?gﬁ()hﬁl uncﬁ’éE ‘&%Mh&é@hﬁ .fr‘g%i‘“'na decyl,
o Vot ey AMPREATeGT Yy (REbiagR ) pﬂ #5986 e SrpaLiabiTe Slodidl)

pol yanm nesyclpeemsd - cyelabarny asl pdegihi nberigeilc pibyegqnJeontadnasaded t o
t he parentafdtybd kenandaRtddra thel yat kespdratiegvradiacagirs edr yham ne functi on,

especi al | ﬁol?&ﬁﬂ%@dﬁn@&h&h&:ﬁﬁﬂﬂ& 1bmEhi; G2 Miehy1 &ikeGidn@;l  Wwhere 1 i's
from1 160 af 1&?&1—. ?5 é& ne@é?r%l.ﬁu% %ght abl e here. Typical

oxygen- confLal nYng ra S _of t 20 formul a

[ - CH2- CcHR TeFsaesr ian epe\%@?'énes" efPSﬁ?ﬁtt%o (?Li[]lieﬂe Oéul ar from1lto
15.  Thepaéys Beoxwrlatiek oy Fae | rmhlaeBintE2dn- {9rd ol ﬁrbm conversed

pol yal kenénab cotm|paiyé lksner zicotall| pofiyebhpdrdming00, via qrer vifcthar 25 from
10 to 45, pespesy anihel FamcLloi® o35 thakkypenanitede Bydickyltlenshkyirge
group Asl 8opy ﬂﬁ{@éﬂ%&ﬁr hi’@dl fHNseOhbRGAPNG REe BhkiERR194MHESe SuUCh as

ethyl ene O)léudi? 1 proq.g\élgoxy%‘ll_e Sia % grgﬁglﬁa%ﬁngxk‘gﬁ 7%&%%1, eSpe Eally

trans-2, 3 ro ene

L buty 1 GHBPONNE BT EN ORI 15 (5oBe T 1 TG r T R DB BoT o % xt ur e of
di £ f er ent FRERDEIES Jir 19aPATGHOAFE, 1A PsOPatt 266 aF5Y iﬂ’éﬁ@ﬂ&bwre

1, 2- pr opyfrepigal Ioxrdent-ghbaheiming radicat®e R°hendoR® a3% toampoynds arfr ddhe
enbodi @enfteriiEa Mo, -pRl V@) kens-cal,caheke palsy atrbar amsmen,l iare derived

from pol yghkena, &l e 1p0byed koxyl ates of the fornula I
Rl-(CH2)n-(O-A),,,-OH (I1) 40 where R1, AL mand n have the abovenentioned

meani ngs, Tﬂ£t£%gree of alkoxylation m depends on the molar mass of the

polyalkene alcohol and is preferably from 5 to 100, in particular
25 from 10 to 45, especially from 20 to 35, alkylene oxide units.

The alkylene group A is preferably derived from corresponding
alkylene oxides, such as ethylene oxide, propylene oxide,
. 1,2-butylene oxide and cis- or trans-2,3-butylene oxide. However,
30 it may also be 1,3-propylene, 1,4-butylene, 1,6-hexylene or
1,8-octylene. A may likewise be a mixture of different members of
said groups. A is particularly preferably 1,2-propylene,
1l,2-butylene or a mixture thereof.

35 In a preferred embodiment, the novel polyalkene alcohol
polyetheramines I are derived from polyalkene alcochol
polyalkoxylates of the formula II

Rl1-(CH2}n~-(0O-A}p-OH (II)
40 _
where R, A, m and n have the abovementioned meanings, with the
proviso that the oxygen in the oxyalkylate radical A-(O-A)q_;-OH
accounts for at least 16.5, in particular 17.5, especially 18.5,
$ by weight of the number average molecular weight of the total

45 molecule of the compounds II.




provi so that the oxygen in the oxyal kylate radical A-(O-A)n, _1-CH accounts
for at least 16.5, in particular 17.5, especially 18.5, by weight o 00
nunber -average nol ecul ar weight of the total 45 nolecule of the corrpoun(}
1. 1 00CT 20036 In a further preferred enbodi nent, the nolar mass of
the oxyalkylate radical -A-(0-AAm1 -®H in the pol yal kene al cohol

pol yal koxyFat @ furthempegferredanhdddmgptar thmswlefr mhss paf ettte pol yal kene
al cohol R- 6&R)kylat@HraBiealvlsms (095 plon ha exyapdawakend sadbssd

-A(OAmMA olﬁﬁ.]{cﬂzg}l@%epQ&Yﬂ k@f?at@rc‘ehgh PI?é Xlﬁ:’llﬁq_x}ﬁgég ?% theniﬁar:gl.nt

particul ar_f spe I ) mass of
t he parent pofya]‘ﬁne § PgSE 19 &Pﬁ)ﬁﬁéhc}%—e{ "‘?E%rnlﬂ?%{sr Ofrréigg exyetkutdichs
are based BrdifRl mﬁ?ﬁé’r‘Aéveiré?Selﬁ‘mﬂé%Lﬂoéﬁa%ﬁgﬁtal%@loihéohmﬁomw Réne
al cohol polyeimeramtilcedar &ncnthé par Bntespatigdllefieoml Zalwld, times the

plol yﬁl lkoxy:h@lﬁs rdssCa¥ BRe PpARAEGolYal RN eNldonpal Rﬂﬁfﬁ} ds@HThﬂq@%%aMe“e
al cohol p e a heagting the

par ent poﬁhé{ lg"r?e&)@f%tag %?&E %’fg%ﬁﬁt%eoﬁﬂb%? %Iﬁé:?a rreoslﬁgng fig anount
of al kyl e% Yi‘de in the presence of suitable catalysts, such as potassium
hydroxi 4, preferably in an amount of fromO0.01 to 1, in particular from
0.05 to 0.Bhe %dwelv\@pgbmlkmmcohoﬂ.hpoh;rmharamﬁneﬁhIa axpeategareset i on
product, ipolhakenseadtonsl dasliydlkdRy hyekoxirdean THoi Glpareachi,on

t enper at ur@én@erneufomm ,z.Qtﬁ&dEZO%Q gbﬂyaf)@é&é eYkafol fmﬁ%&gl&@%%: The

pressure is Uusy: Lr reacflon

up in-a converﬂ rrg}"r exatr)"f?lef( eYIJ"-eacg'\71 ﬂl oke Y@f??f‘%aseo

form und@rd l‘f@dﬂ}éeﬁ DFiKnret ghth |tlher€ E??%EPnddﬁ‘gf PRPYRY jfn 2a1X3 1gRe

pol yal keneosidsolial tb@l y@%ﬂ"mpﬁeéult@@ wedpdyets asuehr geepotasmiuthe

conpounds hydrnxider, eguet émgblaniinasn oamanrith cmibon &) . 0 IN@BOAN| fes or

pol yam nespditicenkentironad . gxorbi BUSLISy Wy l%tlghw, SBasdd @REERESaSitd of

hydr ogenatsn e\iﬁ%@cﬁ%nﬁéé&l&ak%ﬁ%§ UsHahe! QhsS80h 4 o%aQEinE’rRse for
n:th?allz}g r%a 13 ! ééaﬁurgli\lvgrc OH?HZ‘FO bﬁﬁo d OI’J the

erarrpl e, 6&3;& d,
t Zn
ig?niz, > ttm“(]:?r R/BO“‘ Woq F°c6ﬁ%|9TatTh8n§’r‘6‘Fs‘{’?‘Feslé BFEﬂHﬂ SErgm 13 (Ig%e

anot her, |?HJ hagny Ehei BPREtinroRRPEUCT\GAT e Ferked 01P dondi eorventinads
t enper at umgnnetr byoexpéblinBOElabi BH) B penenps ets lyaseoof figrt aander
reduced pressure and, if required, by filtration.
25
The polyalkene alcohol polyetheramines I are prepared as a rule
from the compounds II by a reductive amination with ammonia,
monoamines or polyamines by conventional continuous or batchwise
processes using hydrogenation and amination catalysts usual for
30 this purpose, for example those which contain catalytically
active components based on the elements Ni, Co, Cu, Fe, Pd, Pt,
Ru, Rh, Re, Al, Si, Ti, 2r, Nb, Mg, Zn, Ag, Au, Os, Ir, Cr, Mo, W
or combinations of these elements with one another, in
conventional amounts. Typical reaction conditions are
35 temperatures of from about 80°C to 300°C and pressures of up to
about 600 bar.

The novel polyalkene alcohol polyetheramines I are very useful as
carrier oils, dispersants and in particular as detergents in

40 lubricant compositions and in particular fuel compositions,
especially gasoline fuel compositions.

Here, the compounds I can also advantageously be used together
with other conventional detergents. Examples of such conventional
45 detergents are:



about 600 bar. The novel polyal kene al cohol polyetheramnes | are very
useful as carrier oils, dispersants and in particular as detergents () pCF®03
 ubri cant conpositions and in particul ar fuel conpositions, especially
gasol i ne fuel conpositions. Here, the _conpounds | can al so advant ageously
be used together wth other convent|3hal detergents. Exanples of such
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conpou and RESOEGRERt 1 ¥t hatieoR - upkik T -Pesdtitempchypabsgawent ng)
condi ti ons, d)arRglayiigobwiehezmionds, mbncimiares obt aheaddoreaecnoidied t o DE- A
20 196 20 262 doigmmpakyi sobut ene epoxi des by reaction with am nes and
subsequent dehydration and reduction of the am noal cohols, e)

Pol yi sobut ene nt hydr 0% r nd ar 25 obt ai nabl e
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pol yi sobutgne pARIXLEEENE ML RIMALEh JHNQBTLIESHIY JR6-8PRY BB _gned
p0|yan1f5*5 3596 20 262 from polyisobutene epoxides by reaction with
amines and subsequent dehydration and reduction of the
aminoalcohols,

e°fbonds

e) Polyisobuteneamines which may contain hydroxyl group and are
25 cbtainable according to WO-A 97/03946 by reaction of
polyiscbutenes having an average degree of polymerization P
of from 5 to 100 with oxides of nitrogen or mixtures of
oxides of nitrogen and oxygen and subsequent hydrogenation of
these reaction products,

30
f) Hydroxyl-containing polyisobuteneamines which are obtainable
according to EP-A 476 485 by reaction of polyisobutene
epoxides with ammonia, monoamines or the abovementioned
polyamines,
a5

g) Polyetheramines which are obtainable by reaction of Cu- to
Cig-alkanols, Cg- to Czg-alkanediols, mono- or di-C- to
Cip-alkylamines, C;- to Cip~alkylcyclohexanols or C;- to
C3po—alkylphenols with from 1 to 30 mol of ethylene oxide

40 and/or propylene oxide and/or butylene oxide per hydroxyl or
amino group and subsequent reductive amination with ammonia,
monoamines or the abovementioned polyamines, polyetheramines
having a carbamate structure may also be used,

45



g) Pol yet heram nes which are obtainable by reaction of C2- to

C30- al kanol's, C6- to C30-al kanedi ol s, nono- or di-C2- to C30-al kyl 4 fEs2003
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pol yi sobutweinéh fsutbeni comvEntdohd@sdispedantse soesl d9 ipdides¢ULRLdéd)

| ubr i cat i ngsck@sOkha, aﬂh@nﬁinﬁ%n@saﬂﬁiﬂ gl‘?eﬁ;tai sorfuels GRIReShbLODSe éaso' i ne
fuel additd ‘E%S_Ln avip 'QJH ':%h% g |l%s v ﬁe be used
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exanpl e+ 8t 2 ?R aﬁﬁw GeigeRts b‘dk%“eér Bﬂ’ﬂ%"%’-rtltol‘i'él- aI kali netal or
al kal i ne earth nmetal salts, such as copolyners of C2-C40-olef ins with

mal ei ¢ aniBadioildes fm;i/iatgiietitr%ahavmigarammssioﬁ wiriem 36RAibies A 1GRO, sone
or all of seshoseagandptd ugeaups hamhdIegasheasd edhd10aglYeidde, al kali netal

or alkali rt%g%%gb G?El@ltr%alcbﬁxfaéﬁ'ﬁdé he rf%&r%sag,ﬁ[s of &:@?599&?0%,% rg‘igs

have b al cohol s_or nes S

or add coﬁ?a%%"ﬂgs St e‘iglfoul]csa or ,Hg? S‘lﬁ(gllﬁnﬁe?%{’ftlbrmea:l al i ne
earth rret 513 §é|f guch &?&’ﬁﬁm of Cz-ﬁeq-éﬂle&manklém feleaft ankadnidesal t s
of al kyl é’&l"ﬂaﬁuéc?%*aﬂ]e@ﬂ% meles; (] Fagmi hOEPA 2039063250 @mfalilnbér est
here. SuclWhgssotaniot foreupadiidte \beenwresbteédtidigiveathe HBal iWe@katan
advant ageouwshykanise drtisedtaDd LR Babi OFe Wdnthinaayest i ahalcarieky1

det er Jet grouptichads 1l bae) b/ AeRRLBBRo 1 oQO'a}ﬁ?cf,QgraéE eﬁﬁege%?“ bed

u

: lr.:bl’l cant aggit IV o, stgo-r%gﬁagf?%s C%\A%g%%] ﬁ%%/és %O &t kene al cohol

pol yet her & Aes Tetrarfl artod b‘?e fera(fﬁf‘om‘it?% ts|'n Bﬁr?’l‘%‘iﬂl&r atkali

metal or alkaline earth metal salts of alkyl sulfosuccinates, as
described in EP-A 639 632, are of interest here. Such gasoline

25 fuel additives which inhibit valve seat wear can advantageously
also be used in combination with conventional fuel detergents,
such as poly(iso)buteneamines or polyetheramines, as described in
WO-A 87/01126.

30 The present invention also relates to fuel and lubricant additive
concentrates which contain the novel polyalkene alcohol
polyetheramines I in amcunts of from 0.1 to 80, in particular
from 0.5 to 60, % by weight, based on the total amount of the
concentrates. These concentrates usually also contain further

35 conventional components and assistants.

Further conventional components and assistants are corrosion
inhibitors, for example based on ammonium salts of organic
carboxylic acids, which ammonium salts tend to form films, or on

40 heterocyclic aromatics in the case of nonferrous corrosion
protection, antioxidants or stabilizers, for example based on
amines, such as p-phenylenediamine, dicyclohexylamine or
derivatives thereof, or on phenols, such as
2,4-di-tert-butylphenol or

45 3,5-di-tert-butyl-4-hydroxyphenylpropionic acid, demulsifiers,
antistatic agents, metallocenes, such as ferrocene or
methylcyclopentadienylmanganesetricarbonyl, lubricity additives,




fromO0.5 to 60, % by weight, based on the total anmount of the

concentrates. These concentrates usually also contain further 35 1007 zg%q
conventi onal conponents and assistants. Further conventional conponents an
assistants are corrosion inhibitors, for exanple based on ammoni um salts
of organic carboxylic acids, which arfoniumsalts tend to formfilnms, or
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phenol s, c%]f fu 14 di -tert-butyl phenol or 4

3,5-di-ter v & Aydr oxyphenyl propionic acid, dermulsifiers, antistatic
agents, et al I ocenes, such as ferrocene or
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ot her conwe® manekratagcarmierpiolidsatieasd sdlsgui fabpartasulilart iesse anvent | onal
conponent s;iardsaddi §iads fsenvehe Réunauelskyebomngd |2®b0*’98§.‘x5n@€33|:iitcj ve
concent ratc%?trlgc‘_aHPiESbﬁed ReSB1e £ ;i}h%(e% H@Hﬁger oLl § %Sei g@bl S), in
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synt het il er ase D E WPIEL800,
especi a‘r\c 06%%’8508?1“ %chl)bulaé‘ OBrP‘b]d[%pgé‘B % Ehes rh&&Fﬁﬁ’é%tfé?}Y&lefE:ns
nonhydr oge"l’f'é.‘t ééi)’th%?ﬂaF cﬂ?rﬁéWanh%d?E@fqano?lWﬁ}érﬁi&ki pehgothefims and
synt het i c adgrhpés of Iphdymded on al koxyl ated | ong-chain al cohols or
phenols. The present invention furthernore relates to fuel and | ubricant

20 conposirheOBgeséit PAHVEntYbAr £iMelereRFROSE | 4-QIS ’tOGQQSi:' @rl:ci ﬁtﬂﬁﬁggh e fuel
conposidg QR O%ch&l&o%aggribguﬁ@%ueﬁokgg]g%el Q‘Lb O JPQI.&Xfet heram nes |

in effectlve poun tl.ve anount s ood“as a rule as

meani ng f P8 107t o ‘5%‘0(5’0“1138515%1?%@&‘% T BE tg’ezﬁﬁﬁe YR EGBEght in

the case GfcPhel BEL¥&IMSTEMinenst did efEBRT Ve ampunys - |1F1f§ﬁ7rtt11"@ulaapuf¢%m 0.5

to 5, % bypreetghbeitnddysteadeanfa [1pdei eannezwimaodironoh, thEHd@,i aneach
particular from 50 to 2000, ppm by weight in the case of fuel

25 compositions and from 0.1 to 10, in particular from 0.5 to 5,
% by weight in the case of lubricant compositions, based in each
case on the total amount of the composition. The fuel and
lubricant compositions usuvally contain the stated further
components and assistants usual for this purpose, in addition to
30 the novel compounds I as carrier oils, detergents or dispersants.

Combinations of gasoline fuel with a mixture of the polyalkene ‘
alcohol polyetheramines I, conventional synthetic carrier oils
based on alkoxylated long-chain alcchols or'phenols and/or

35 polyisobuteneamine detergents, in particular those of the
abovementioned groups a), b), c¢) or d), and corrosion inhibitors
and/or lubricity additives based on carboxylic acids or fatty.
acids, which may be present as monomeric and/or dimeric species, ‘
are furthermore particularly suitable for the novel fuel

40 compositions.

The novel polyalkene alcohol'polyetheramines I have an excellent
effect as gasoline fuel detergents for cleaning valves and
keeping them clean. In addition, they do not have the

45 disadvantages, described above, of the polyisocbuteneamine and
polyetheramine detergents disclosed in the prior art.
Furthermore, they are sufficiently compatible with the other



case on the total anount of the conposition. The fuel and |ubricant
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| ubricity additives based on carboxylic acids or fatty acids, which may be
pr esent 25, /1D ggri c and/or dineric species, are furthernore particularly
sui t abl € for € novel fuel 40 conpositions: The novel polyal kene al cohol
pol yet heram nes | have an excellent effect as gasoline fuel detergents for
cl eani ng \Rxlepesabhdn dbepi rgdohene£lrzapyleneaodide ovitht heyydeohutteneave t he
45 di sadvaiicanes, (@es<rssngdanboyehsfuchiier p@byt isebuhensatsome and

pol yet heram ne detergents disclosed in the prior art. Furthernore, they
are sufficiently conpatihl.e with the other 1 0.0 T.2003 itives so
fhat “notG &b 2P sFPLR i cuBeliey ot oy poerdinh YauBPraaAL auih Crve
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oxi de wi t kP ekypeDbne enea deal{BohobnddN consBH} iemadl swlbsedorntondidiichisye

am nation dQ+Aspohyi Spidae abedpdidlr epsse kel tenier ERvA)277 345
from hjghly reactive polyisobutene by hydrofornylation and having a

nunber - aver age | ecul ar wei ght M\ of 55 S acted with 25 nol  of

pr opy! ene%t? i Geg?P%)q‘ifﬁ{iéaﬂmc?gﬁ@e‘ﬁ?rieor?a _egeﬁgt?(gﬁ gqg(r%dlt Tohe " (poLassi um
hydr oxi de a4ugkyaP s3n PO 1ANECRPOMGAIPEr KR ErEHT7 168 98D Y- & Wdgaeg™

anmoni a waresasddedof 2@0Pag an thre REeseheengf ad@tretYFh eont@ind&dave and
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of a caj@l prlepaosl dddddi@iingi ekekxagide1 coppess axi-desogi sTONiatavbde and
nol ybdenuryfoqml?ehﬁ@rgpr epared according to Exanple 1 -- 10 of EP-A 696 572)
at 2100C for 10 hours. Testing of performance characteristics 25 In a

Mercedes Benz ‘M 102 E engi ne, the cl eanness of the intake
Testing of performance characteristics

25 In a Mercedes Benz M 102 E engine, the cleanness of the intake
valves was tested with the prepared polyisobutene alcochol
polyetheramine according to CEC-method F-05-A-%93. A commercial
European premium-grade fuel according to EN 228, which contained
the above polyisobutene alcohol polyetheramine as a detergent in

30 a dose of 400 mg/kg of gasoline fuel, was used for this purpose.

The table below shows the test resulis:

35 Intake valve deposits [mg/Valve]
1 2 3 4 Mean value
without 448 517 614 632 553
additive
with additive 2 42 14 38 24
40

45



val ves was tested with the prepared polyi sobutene al cohol pol yetheram ne
according to CEC nethod F-05-A-93. A comrercial European prem’umgiﬁgﬁ:ﬂ 0
fuel according to EN 228, which contained the above polyi sobutene Jp
pol yet heram ne as a detergent in 30 @kdose of 400 ng/ kg of gasoline fuel,
was used for this purpose. The tabl e"bel ow shows the test results: 35 40

I nt ake val ve deposits [ng/Val ve] 1234Mean val ue w t hout 448517614632553
additive wethimeldi tive242143824 45 10 OCT2003 11 5 Clainms: 1. A polyal kene
al cohol pol yetheram ne of the formula | RL-(CH2)n-(O-AAmNR2R3 (1) where
10 R1 is aypol b La ol t | r f utene and up
to 20% bé V\BI g tﬂg%l eu‘%er‘% angE J\’/Jil}r’]egcqleggﬁﬁﬁ% dé/gt\q/l)éar ggg?nﬂ$g‘§ul ar wei ght
of from 300 to 2500, R2 and R3 may be identical or different and are
hydrogen, 15 allphaﬁﬂc(%@ﬂardﬁaﬁy NR7Bf ocar bon radicals, pfffdary or
secondary, aromatic or aliphatic am noal kyl ene radicals or

pol yam noal kyl greré adi cal s, pol yoxyal kyl ene radicals, heteroaryl or

het er ocycl yl radicals or, together with the nitrogen atomto which they
are bon forma.rin ich rth terpat Qns,_nma resent, the
o o ORI 1L A0 LS LI L DEt PR Iy e prsoer

1, 2- propyl ene and/ dpoRuLRNR AP B, tO 220 imbiys Wer gt 1f Mobaberpdrrd ihavingr 1.
2. A pol yal kene al soahbgmn|ayerhge amd lrculags welghtmeef ifivoml 3Pt 2@, n
which RL is a polybutyl or polyisobutyl radical having a nunber average

nol ecul ar wei ght Of o d rgMpAQ0LE0; 80Pk ich1 ArPel yalderine aghcoROIn oxg%hheram ne
| ‘as clagmed in clgiml QF % abBm¥iEMyB2oberHYEQ8AR30Y fPidaty | ewi se

hydrogen or secondary, aromatic or aliphatic aminoalkylene radicals
or polyaminoalkylene radicals, polyoxyalkylene radicals,
heterocaryl or heterocyclyl radicals or, together with the
nitrogen atom to which they are bonded, form a ring in
20 which further heterocatoms may be present, the maximum
number of carbon atoms in R? and R3 together being 400,

a is 1,2-propylene and/or 1,2-butylene,

25 m is from 10 to 45 and
n is 0 or 1.
2. A polyalkene alcohol polyetheramine I as claimed in claim 1,
30 in which R! is a polybutyl or polyisobutyl radical having a

number average molecular weight of from 400 to 850.

3. A polyalkene alcohol polyetheramine I as claimed in claim 1
or 2, in which R2 is hydrogen and R3® is likewise hydrogen or
35 an alkyl radical having a total of 2 to 8 carbon atoms which
furthermore contain from 1 to 4 primary, secondary and/or
tertiary nitrogen atoms.

4. A polyalkene alcohol polyetheramine I as claimed in any of
40 claims 1 to 3, which is derived from a polyalkene alcchol
polyalkoxylate of the formula II

Ri-(CH3)p-(0~-A)—0OH (I1)
45 where R!, A, m and n have the abovementioned meanings, with

the proviso that the oxygen in the oxyalkylate radical
-A-({0-A),-1-OH accounts for at least 16.5% by weight of the




35 an alkyl radical having a total of 2 to 8 carbon atons which

furthermore contain from1 to 4 primary, secondary and/or tertiary 10 0CT 2003
nitrogen atons. 4. A polyal kene al cohol polyetheramne | as clained in any
of 40 clains 1 to 3, which is derivag froma pol yal kene al cohol

pol yal koxyl at guber HivehQ5EUhGLdduIRY GEREAE-dO-AM Okt Ihd1 e BT, A m
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in the oxyal ky? e radical -A-(OA),-,-OH accounts for at |east 16.5% by
wei ght of the 1 0 0 0O T 2903 12 nurrber average nol ecul ar wei ght of the
total nol2cul 2 pdlydikengoapovinels polyeshepamisie dl kenelaimeholn @alyyetfher ani ne
| as clsi med ¢hatiy 0fto 3, cimivisich thedmoldr Wisehofhehamharalmaatef the

oxyal kyl at e fé‘é‘i&ﬂ 28 6%{* rp.éa% m rpeﬁyeﬂka@é kaq%hahcohol
pol yal koxyl at e s fro t he parent

pol yal kene al %% e(:gs ; Ereg 'f%gsers%mfa(%r ?e (glre}rng %5681y yaI kene
al cohol pol ye’f%r%‘ﬁ P8 YaJt}FFé"ef é‘rlﬁﬂpallR'a@*bl)aTQ%d inany of claims 1 to
5, wherein polyal kyl ene al cohol polyal koxyl ates of the forrmula I

R1- (CHd ne - ( Oa Araddds( by phe@ir iMiepelRilkdhe M1abHoD polMet@amines of
abovenent i onegh, reaniRgs, 1248 o BlReRC RdakP JLIGHERYE) a6 NAL p Wi hh

anmmoni a, mnoanlya?&ryqteﬁl P9l é/ghm nes 1335?%@( .—ﬂ:r §@a£hgnfooﬁr A gation

catal ysts usuar s purp use a polya Kerie al cohol

pol yet heramine | as clai ned |n any of claims 1 to 5 as carrier oil,
detergent or di speRsatfiH2)a-f@edt)=afl | ubri cant conpositid¥d. 25 8. A f uel
or lubtScant additive concentrate containing a polyal kene al cohol

pol yet her anmi nghéra&kiG! 8 Rtarid nARlvef th&|oemdnt fofed hehiagayinaref from
0.1 to 8O% by, &JEed %o ée{ay@t'[ W al'n':ﬂEEd: St CATRARLAL LN rifafliBEBIoAN

ef fect gfaﬁgs am spelvaldene . al cohel. RAliSLIsh AN ysedS uEhai med i

for thlS purpose

20
7. The use of a polyalkene alcohol polyetheramine I as claimed
in any of claims 1 to 5 as carrier oil, detergent or
dispersant in fuel and lubricant compositions.

25 8. A fuel or lubricant additive concentrate containing a
polyalkene alcohol polyetheramine I as claimed in any of
claims 1 to 5 in an amount of from 0.1 to 80% by weight.

9. A fuel or lubricant composition containing an effective

30 amount of a polyalkene alcohol polyetheramine I as claimed in
any of claims 1 to 5.

35
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