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BASF Akti engesel | schaft20070712PF 60550 EP_1 Spe cifi
BASIFyAldismaesesaligfines and us®07Réteof as dePEr8gent §P

fuel s Description 5The present invention relates to

novel polyisobuteneani nes of ;the general fornula I

R1- CH2-NR2R2(1) in which 10 the variable RlL is a

Spertif roYisrhpiencaNipas ahHehtheed)ap doemaiomiiddbut ene

and up to 20% by wei ght of n-butene and has a
gg‘g:wéﬁaverage nol ecul ar wei ght M8 of from 600 to 770,

the variables R2 and R2 are each i ndependently

hydr ogen, a Cl-C18-al kyl, C2-Cl18. al kenyl,
Thd pak8nicyedriiah kgibtes @lr@ESpalikythdeydamines of the general formula |
hydr oxy- C1- C18-al kyl, pol y(oxyal kyl'),

pol yal kyl enepol yam 9e % %@r_l;S yal kyI ei m ne radical or,
together with the mt? @gl tomto ich they are
bonded, are a heterocyclic ring. 20The present

inim@mti on further relates to fuel conpositions,

especi ally those having a content of Cl-C4al kanol s

whi ch conprise the polyi sobut eneam nes in an amou o
thefvedigblpe a8 Palyigepeylganical wine i5degestt ookt IeoR 24 up to 20%
bf weldhesf n-eleheand bag heunser-aferbdreselecular weight M, of from 600 to
7 l.yi,sobut eneam nes as fuel 25additives for reducing
vdl've sticking and/or for inproving the conpatibility

of the detergents with carrier oils, especially at |ow
trteeuaueblas & esd Randy eachfiotepenperglyihygragenpati-bhd-2lkyh i n

chue |@&{W®lé -@ oé/b@lqtl @QIHM! , Rydibec at. fauet, poly(oxyalkyl),
Pﬂf@@ﬁ%@%@ﬁ@&%@ﬁ Rﬂ?ya‘ﬁgﬂea‘ewg Pl st gie firgoen aom
tayeinel Hleyfeoe hondedRereGHRERIREREICIRwhi ch Ris a polybutyl
or polyisobutyl radical derived fromisobutene and up

ThDP%%é%Hxvé@ﬁ;bﬂ AlrerBt Jgteggoeﬁagi cg;gsﬂpo@ﬁaa? & AEDAR AN Al =
SIS O IR R e e
efiéctio®8s hfrodiftese pol ybutyl - and pol yi sobut eneani nes

can be obtained by 35hydrofornylating the underlying
ol y(i sqo) but enes_and sub uent dro enat i )
TEe IRV KOD Tt Gk (PSP RICE Sop PbYERT DoRES peamines as fue
addthamfendddcias vélve btidtegemgénm e imptdvingdhe ecropaiipiibng toe
dél@g\é%téﬂﬁlﬁpcﬁhéad?is aé‘stp'eelﬁlly N @é}ﬂb&%m ar%l/o{ ki lmprovmg

escr ns co osed of
B e i R R e s
Cpfoptendles, which are manifested in a | ower cloud
point, a | ower pour point and/or an inproved

El:rﬂj\l\ﬁ%ie @e ,Fsg%ﬁ ge sc?oggg ?:%gbftt ?r'wcjj é&%s%uté*%n(u%%h@%b%‘bral
faamitard e HabBriage whishde (5 ea@olthagwr bpiviego oy redipd GeRy g/ rom
isobliteAe aheup 1Sty vl bf BBARnerantiramsatumiter-aBASEe molecular

v/g‘}gh{ E’l? 8?%5@60"3%&9%%7%6@55&9&#@ aggording to the experimental
examples, of 900-1000. These polybutyl- and polyisobuteneamines can be obtained by
hydroformylating the underlying poly(iso)butengs and subsequent hydrogenating
amination of the oxo products present. They are recommended as fuel detergents with
valve-cleaning or valve keep-clean action.

WO 2004/087808 A1 {2} describes formulations composed of polyalkeneamines and
solvents with improved low-temperature properties, which are manifested in a lower
cloud point, a lower pour point and/or an improved low-temperature storage stability of
the formulation. The polyalkenes underlying these polyalkeneamines have a number-
average molecular weight M, of especially "from about 500 to about 5000 or from about
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2 800 to 1200, or from850 to 1100, for exanple about
BASOAktieTlgeselisihgEl kene is P08TeFbIy a pol I $8beR ERe.

A preferred process for preparing polyal keneam nes

based on pol yi sobutene is thg hydrofornylation of the

under | yi ng pol yi sobut ene and 't he subsequent reductive
8G{hionk0Poer fofm ﬁg@tmmoi, i exaplieabeut RO  sihéchglyatkene is
pr@f&ryﬂaliam@stmaﬁhaeﬁ peHf&ed e tedstot frepaipesdyaikehaimines based

oSSR TN 00D R v
SURSEG 9Bk EpfBiHYh@BINgHeN Qg axe @t%aﬁg%ée- efradiaddi ti ves
pdisgasaldanendsutitdosedsipée adpbymbntal éxaompes nyetrienbientakiege
m%bé%hl%%@fgﬁ?ﬂ!, BoREdr 1080 of Ly BasPhdi ffonk YBhPosddoiMahy&likeneamines

S g A UL e BT A oy

intpkewgbtamecledniidaction b gadoling B9h jn woichresothees tirarbng fuels may
a@@%r‘ﬂérié@ér@ﬂ@n%nﬂ SARRPANOLC,-AiRIAIN foraxei®BIs0f5% by volume of

tert- ol or 20%.Db u of, | I o
3667087 pa50 Mo dirae) obe St PLECPRP g nEr s by e o
tedepibricl or 204 dayelumeeofdspuiagsl whi ch conprise a nixture

of pol yi sobut eneam nes of nean nol ecul ar wei ght 15from
U R OF DA E PR s BRRCENBoE 18 coRRNig (et RIS
engnash Whigh SORpESHB IMdEUIRT PRIVISTRYENeAREeRRhMEER MplRayEr weight
friNe athetiat d0sto D08 hespstialiyodf mbeutdtO0dttepigh dtis omclerstethepthis is the
nﬁrﬂ@erpé:bjeyég%c%?l{'ﬁ@@@@m—é\%?ag%rrﬁol@béﬂ@rn\jveibﬂﬁ, driidiis#draikset. No

L Eg%%” CeLthf the e@mﬁ%l S(é_gelsét?efpgﬁt['n neI i PUF’E)AI% (?;'E:%rélle?s{aze iven;
detpiRep NG Predaprlpn By %p%gﬁ%ggl 5 pr oduct e
thavrdit¢adioh ef the sokecepiie rolyisgputmevane "RUHRAD 6847/2 [BASF,
GBRhatyPabHbERRBALAR dodeherdiel Booen saikibavm the puliche

prior art are still in need of inprovenent in terns of

their spectrum of action. Although they generally have .
Hawevyast the PeEoReENeRMING Nyshdeiereeats Mevartrrk &egirieg 2t ieanti! in
né¥d dfvepiovbmlset i adreesof @it spectrine of attakeABlysigenhaf gdrieally have

TG R B R el e
intkAsAs PR 9iths Segingsn ey stilbhyentedicly hrhe An Qivplye sticking, in
theis petdoralitty regiard tovhd eorpeatiatlity efshe detefgents witht dretier calet éapeecially
atma]\b h5ganted andorRatdiLhdibhYyithteddtglo EORPADIRY BNSel

I ch. conprise a m ner.al el content a
CRERHRSHBICE OB BB gen e LSk O BB SrCarlipBREMprRgyer. the
kraven prsyisdbiliencemingssce usyally tashvistras, Sapdodttoppacity bottlenecks
et k@ﬁ%@é@r@tﬁnﬁwiﬁ?tdﬂ‘lﬂiﬁﬁit@d BEAFAES HioQM thE abParbi@ and
I.I imted flow rates through the apparatus and 30l i nes.
"% was therefore an object of the present invention,
ina first aspect, to provide novel

It Rk YereBrs @neEBtiRe heafeddie invaseint invesrsnbipelat, tasrowekinovel

S ti_sfactor 0n. ip. L h L g I
o Rl RteeT LR S e REL G blich 0% BPAT, Bt acton g the
clegrdreanbieaning-dsengithe iitakeedlves apd ol Bedpipkk PYE™ Iof Ras
edhisefaaiiee anlvobiigeig. of the present invention, in a

second aspect, to provide novel polyisobuteneam nes as

fuel additives which, as well as a satisfactory action
It wigs theseTeresaihPRigCt&h B esennk v Mo Invt segeed iaﬁP%%tO\PéWg%ﬂovei
payisbaferichmingst sakieeisyigitiess which hes Widleanga patsfadiory agtiabiodhe

r .y i L . S

A0 A hRTY ol 5f?ﬁ€§%??ﬁ%h’?§ﬁ“,¥gﬁ“’e¢“?%et (phgeme
ensiiape PIE AU E" EBPTPY-PCTil §e C@gwé%' tmey?fz% qigg@pnts with carrier
oilseimupertaiiar esth poBABEr Akd pepetbseiine tafi¢i 208 7&pERRIE 80680
teﬁﬁ;e?&ttﬁr&s.""as_ther efore an object of the present

Invention, in a third aspect, to provide novel

pol yi sobut eneam nes as fuel additives which, as well

as a satisfactory action in the cleaning and

keepi ng-cl ean of the intake val ves and of the intake

system of the 5engi nes, bring about an inprovenent in

conpatibility in fuel conpositions which conprise a

R 1 .. P~ o o s R 1
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10It was therefore an object of the present invention,
BAS FaAkigangekelishadlt , t o pr ovdWE0A el PF 60550 EP

pol yi sobut eneam nes as fuel additives which, as well

as a satisfactory action in the cleaning and

keepi ng-cl ean of the intake val ves and of the intake

system of the engines, simnultaneously to reduce val ve
!tS\teisQKér@ﬁ)re bﬁ_oitaj@mrcﬁ\ﬂ@e_ biteeStamRAtibrhii h&ryrdcﬁspettemtprovide novel

e n . 1 . N

oSSR ARBLAYIL B FRLIA B8l LOWOREL LSH it n n
cleseisp Eot sPERNGEepbW erpararalresandgi e iplakasyge@ of the
esgingatoriby bbbyt annmbrekmeanipesirpi iy whiuelrcoogmpitibsewhich
cchﬁgﬁéefaé ik 68 Rb&Bht SRfe Cb- Sk d@PQlrRral klel WBtent” shall be

rerore an o I nvent 1 on

n |
updereipoadpEdp me %E*.E»‘"B@f#rataafﬁe%gss%%'i@@P%W&B}ifﬁ!'%rﬁ"e@efﬁémm-fhe

uhdeelyirgddinkiab eisovthe shinthacallp bbtamsd Aued avinpdracisory acti on
in the 20cl eani ng and keepi ng-cl ean of the intake

val ves and of the .intake system of e _engines .
AR P@eP%Qia%%px?a?@éﬁvsePﬁ”%fki‘rhé?%”%8%83% foypgovide novel
pelpisphittetidniings af fupheddiides mdiaht 8s Wikl Bs @ srtisfe¢toyiacgon indhe
cleahihl GHE REepih —lb[e§zf9 bﬁ/tfhbhrﬂék@@vd@@ ryedf ey iamke ey stamrdf ére

ol. . i
Byhgs T Efibd ottt A ETREk A ﬁﬁw&%‘*@%@aﬁr@“& of the
defiergans Wi@myows dRtP g aopitcaaly RARLRY PRYRINARING CaTiRS Olls,
esEatallly iabew2bspéfatigee rirdyto myolecdrpaibilihan éusd compositions which
cSHBAAELL Bt W MeRCaT EYE, biR@oigapaci ty bottl enecks

Inthelr preparation owmng to limted flow rates

t hrough the apparatus and |ines are avoi ded. .
It Acsdheliefige gn objret afdhveprepentyivueotion. dne fith AerecH o pride novel
p8oReh@EndpRiARY 8 fuefgddithed watcht AewdPasih selisfadidrytred in the

fuel .addit f. ' , ici '
“Hatfred ‘SufEten Piledii EIRSAZ SR ERr srieneh a2
epaings. Stbieapeshi isdust edlvaigicking eiftrsovedie coaaatitibuatihe
ddter;apd Wit etétils | iaghaetililaRwith noigzbtae%]@ﬁﬁ;ﬁcaj/eﬂﬁmmﬁeacdrrier oils,
r . . .
oG53, ARS8 A0 U RO B ke ey
CORPEHR 2 TP Byl PN & GCTa SR aI Rt ine GRS time
suffitieht®necbilk-(Betrene ashéldentbe lownderos ity ookt lve pacity doftieaacks in
tr&lrlprbpd? n’ogﬁﬁglﬂw fﬁm&e%%wraw%%ﬁﬁou@mr%dap%}éremsdémﬁ{ee%&s,
especially 2-butene and in particular 1-butene. The

aYR¥8A-sobutyl radical R can al so be derived from
i sobutene alone. The R radical is thus a nore or |ess

AEEIHINBN/ e PHAE GRRALBAHVERNING BT e WBhERI ©ANSIRS USfined at the

oBES TR} v el SRR 1 ol BB AREIAR, gt above
thei apeairummof attioef oplyisheuteogaring fustipte(geny) ave tRg) Sundan
al so occur in the case of incorporation of 1-butene.

ASE Akt i I f F AT
ThaPP SR I EE L T R S RAEET B et pp ue o
20% yrwrigiBoetesabiy op tedPe by ardigntiaseasiaioin © S50y weight, in
pRAEGIBEY RI2% bPWeEPO df 0-bli3he. ABuygriccrbll baluneerstiod hiete t'mean

= : ; = e r [
[ iEL SRR QR R S oDl 2Mirs IR
paeulautrbeiensfThedlchdsnhed/! pdcseRt C%%@?%P%fjefi“{e@.ﬂq”% isogutens
algrasTHeeRBaticdepends mnrddrﬂessua@ﬂarly(ﬁram@dqmﬂnmwhais which
SR BlegpRinahfy & %g%%yunggge@%%‘ ﬁ?%“%%&?&?@ﬂz and
uySnwtfelergerdrerTeRERs §f g rr&B‘ﬁt‘&ﬁS‘ Hy Jﬁ& 2)4- can also oceur in
theaiagb bof meepagéonol eouleae. wei ght M depends on the size

of the macronol ecul es. The wei ght -average nol ecul ar

weight M is typically determined by |ight scattering

or the sedinentation equilibrium Wth regard to 10t he

mat hemati cal definitions of M and M and the

performance of the experinmental determ nation nethods

for M and M," reference is nade to the rel evant

techni cal know edge. In a preferred enbodi nent,
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[a] proportion of vinylidene double bonds of at |east
BASFriitiangpselisshalil y of at 1288207120 nol % eBp&EPRAFG of

at least 80 nol% in particular of at |east 85 nol %

based in each case on the polyisobutene; 20 [b]

content of isobutene units |n t he pol yi sobut ene
Throvarinste Bkiedsat oimbeAT-ayerageasele g8 wsjdid.gr fromB¥rtar’4B1 y
eé}fec@t[ fremsg5090 Y6 hyin yeitighiar fresTeoital 8y, /ofypiatl Jakaster®B5%
'% n ﬁ@er%%{ %%&%c&ér@e%@%ﬁ% l}l%im/‘i ﬁybe"}féﬂﬁgé = the ratio

25\2? ¥ ersi ref er ab ){ rom
ofﬂhq TS 91 3 po 856 AP NYMPPbAL MOIECHIRS PrEsgriiRiANg! B N
mpmdremehfafepfeh@a'mdthb rumnbee 6 miah@malechlesEing not on their SIze The

mir&gté t%@hd\}&;te aﬁé‘rdn/é@ntqht@wctamedhewhe@bywdorrpaéysgel

"OW%B%W ?recggclrrg?trygﬁhcc[rﬁr sg ﬂéhtf %/%uéqﬁegrp?/leﬁ@%rywel&% M, depends
ompinepret dfdise fraproarededuiss. bhe Bfe@hh@retf@gfemgkﬁpylahﬁefght M., is
tyBleBﬁdétér%ﬁnéob&y ;ﬁ?s&&ﬂenﬁ oﬁth@lﬂeﬁm@hkqhm&:um With regard to

rties

thg ﬁ%rggtlﬁaéh%ﬁﬁt #f @P Wlaen;mﬁ ?g gv%g Fﬂﬁggﬁpﬁnmental
deftgl]mlaat@ng’geﬁép@q foy Mg @ne 8} @jereﬁq:@ﬁm%pme annt technical
ki@liadggobut enes which are notable especially for a

35h| gh content of term nal double bonds i.e.

pha- ol efi ni c vi n’yql i dene doubl e bon éj%\t lp%

'nrﬁ @ﬁfqregamtzﬂdtrg}erﬁd §iPeUIFaPeHadigpldor Biva as been
olteihyd fold poldsowherehwihial eamaipeagont icbthedbllowimyprogenties:

doubl e bonds of at |east 60 nol % preferably of at

‘ least 7 % especially o t s | % i
eharbPeatal ooy uistE e kot St bEaran BReE Habapl st ot least
7@ineéh, QS@epﬂellyy@fsaé rasederolthi ic varigvier pirad denst Bamol%. based in
ed1PNRGE RAMS pR@EIBENAD skel etons. Predom nantly
honngeneous pol yner skel etons are possessed espeC|aIIy
y those P i sobut enes which are formed fro .
bi so%ﬂﬁ%m@ \gAPuteng Bniterin dha ralyis@ifutene RobERYT Sés'%owf at least 85%
bywekight, preperabigroabl ivast@oanbewtight, esfeclly loéasita 8%y weight, in

péﬁﬁ%l engese?gtgéc%/l WB’%@?SMZE@SEOSSO EP 5 extent of at

| east 95% by weight, in particular to an extent of at

[c] easdly@denmlyds frbm aoEic 7, pnefetably fhingh-Trte&cd, iespagjally from 1.1 to

1eBOhSER Y £888 AAFRK tolheand, pel vdi spersity in the
rangefro to 7, preferably from1l.1 to 2.5,
especially from1l.1 to less than 1.9, in particular

The potyidolitere Usegdo phiam the BolylRebylyl rgg@elg‘p[ fhejvgriable R’ preferably

snhﬁﬂ@@ﬁe%h@l?%a& %rd&?{fes fearfayst ér%ul@ne@u#h%ém@é’rﬁé@&? and [c] or
&%héﬁe&ug& %:pgwpmes(él ¥ dg% ok%)éﬁrém%ne &W’f haesaprgﬁgggs b] and

[chol yi sobut eneani nes of the gener al for rrul al, the
hi gh-reactivity pol yi sobut enes nenti oned are

Thoe %o%%%hg?r{e%ﬁjfﬂ y?s?)bW’teﬁ’lgs %fl %e%%?ﬁ]' ﬂﬂ%/&g@ ahgml frf 1 GEEN

1 on reac
QQTW?"Mﬁ@r@?%th’ﬁihreéﬁfﬂ\’éib’yB‘?|st‘fWe@?wrear@fnoéﬁt*%?ﬁﬂeﬁﬁ%for a
higio badibnicAtéarhitsl dode bbhdsappragid-gleniotingldehabbeblé bends.

|
S@%bl’eel‘ﬂélg B%CHV'HWEtéﬁégéﬁe? %rkeg(?r?hﬁle ?ol&%@%mﬁ@llelsywﬁf&?ﬂ%ve a
propitignk 6 Yw“é?fh%@@!&%%?.mmﬁ ableéﬁfsﬁoelaola/? SrUBBPY aticgs! a
70 mdi%tesxbecralm dgiat leapt $0mblig ippesienaeciaf dagddDyelis. Ritfeaence is

al?djéhf@rl? cfiyé@gj%%s%m@%\/@ pr %{a nﬁnéﬂgtr@ﬁo‘ae%&%@t&hy}‘ﬁéa‘
ni c t
skelsiRnsp Pr%@p@'wg PRIRBFREGUR GPY M Pvéﬁfpes af@d?OSé%%ﬁ%BPépeC'a“y
byethosdh pbigisandéras vhychr aredotorusiioratsobyiene ahitytofancaxt80 of at least
o ecially to an
B P P S S pa e RO B bt o
formula | which occurs as a bridging nenber between
pol yi sobutyl radical Rl and nitrogen-containing noiety
-NR2R2 and is partly responsible for the structural
20properties results fromthe carbon nonoxi de supplied
| n the hydr of or nyl at| on st age. The hydr of or nyl ati on.

. I



10

15

20

25

30

35

40

25art; it is preferably done by cationic
BASFyNdisnaeseltsehaft pur e |sokﬁﬂoé’§'é 1%r of a t BEKIPERFPC4
hydr ocar bon streamwhich is rich in isobutene and
additionally conprises essentially 1-butene, 2-butene
and butanes, for exanple raffinate |, in the presence
exienitss ebleast $5% G el o Paficdabisrasre et of aidprd &8 et Bx

add@tich, &ad @b -sdacti30SpNisduenasinbesallyfHzomevdoldisptisty in the range
fr?r’nt { ORI &8 dé}&r%'b [ g 9 Vﬁ*zyqﬁ lé!?@c&@ It ‘P? t&%@ﬁ&h’ﬁn 1.9,in
palbeVE- S drt s i a)éoPﬁW'a@?raW FRRe RO TpR i @uotient of
weiyat-averegd mocplal wiegbbMt, diviedibyese anebenapoagedsoletulamheeight

pformula HNR2R2. The variables R2 and Fe therein are
t'he same or are independent of one another and are

“each:” 357 (1) hydrogen;  (2) a Cl-Ci8-alkyl radical’;

Teyemaretedhvestive pbllieoklikndarinel @dhsgenrsriddenula |, the hlgh-
re%'i:ﬁ\ﬁ!y%m vicihatehe® "mé%@rliéafmd p?éfbﬂé'biyrr@ﬁ‘rtt@@b\ﬁh lRansoA ghdriogie and

h%ﬂg hydb (ﬁormylé]tgn re%cglgm in ﬁwe{ﬁi%{@ﬁge o?%\ Wéroforr?‘x?latlﬁ{ catalyst,

fqrgmnhaﬁf a ramjurmog@otpﬁltr@kq)yst aﬂmggﬁwpprla{t]e gHLSyqable inert solvents,
fdﬁem@ﬂmb hyBrodeohs, dttwpiedée ibm 81 tbra0dee yhd COviHepreasieey bf up to

6o Bgrmr‘a ﬁ'l%yém IH’cePﬁé@%SQ w %P%va?e@ﬁrteas%%&}f ed@hd ¢ %@@ctlve

Sln u er eo

ST gs | a.pf@enemﬁﬂwme@nae%w 28 tf‘?%c?? e %G%Sab'e
cﬁ@lyﬁt faadikeable Raneymicshl driReneschioxit, endifmpheprisieef gritable inert

sHiPE s %rr@(anﬁﬁé 49651 akFor @d%a%saétw&é[ gfﬁ‘@ﬁi @l 200°C and

B R L Wésﬁo%% b7 ThSCH moisty
indhefreatie avhich oeaves e bodginheeHRey Bekisen SABtEoBLY) Ryfical R’

aﬁ@ﬁﬂtr@@éﬁicdﬁlﬂﬁmm@ hEiIOM-BREFT b8 i€ patio Respoasisle fuhtae etrtdteral
prq;?gﬁlﬁzs rgs((i@; f%g %irg)%n nOQ‘aE ?.lb&l%a{ it eh%d?&%%ﬂnatlon stage.

Thﬁbvdja@r@yét!@b@mq/weduetvélaap@aﬂoylS’f%ﬁ%dﬂ%@/‘-@ﬂ%%&%ﬂ tainjpgthe
:rﬂbrﬁlv@m@lyﬁ@‘butdmeémofesﬂgatﬁ\tery w@ﬂ!dndmyn fortboselskil@d3n the art and are

d%‘crz%& ﬁ\lf etail, %"}ngﬁ % m(lliqmﬁepré c@%@l‘nbwreefﬁm;ﬁa' S

pqa,lylﬁqa%?mes I1L§ed fprstals pug@@e i ewmv%yow@f nc}/v(rist)ot Sse skilled in the
aftGlis GitFealblgyfraveyty dadichic ablymkaraion e pCe- igtBreiekyylof giennpical

c ﬁycﬁ%cé?@cf)rﬂ Qr‘?éiarﬁ%%ﬁ I@Fé% ihh&b@féhle ﬁﬁ%@ltlbﬁal@%’ohﬁb?@esf ESBntially

|cyc fuse

S R VR G buSede o noIo st e - TRIbEL 8thoron

trifiuoninesorsyi etbaasn pifleeride, copytdxdid a catalybt hyl and
bi phenylyl; (6) a (C2-Cl18-al kenyparyl radi cal where

C2-C18- | Kk f
Sa\i%que Wﬂ? %rnl(\e/\frllicé\m% Rllt'r!égé@ 8@%@% 'rﬂ&g’[gar%%v@ lﬁ‘[ﬂf%%h%ral
fqnmdradﬂpn@s mc& whikly pary belHeed inibe ebovectassdirsHusiraigmion
rdERAG ;gyrembyrhwo@mb @b@@ob@téﬁé@’hl&bt yire compounds of the formula

H%ﬁ E%y%lﬁ%se % 2P REGLA %{re tﬁé m,nald )ér& m%ﬁendﬁnt of one

I'OX anal ogs o e above
aﬁfﬁﬂ@ro%ldsafeﬁéﬁh ‘exanpl e 2-hydroxyet hyl and
3- hydr oxypr opyl ; (8) an optionally hydroxyl ated

Q i?% kyl) radical which is obtainable by
| koxy 'ng the nitrogen atomhaving from2 to 10

Cl- C4- al koxy groups, where individual carbon atons may
(Dpt b anal,b-yikbeadichlbietamepiedyfdudalyle atlyapgisals prafder stedht-chain or

b@n%ﬁé@’ ai%ﬂ QLRSI AARAA £6mTBb @b FLAGKY, SRA 28 TRIRP Ry, iso- or
n- propyl n- iso-, sec- or tert-butyl, n- or isopentyl; and also n-hexyl, n-heptyl, n-octyl,
n-nonyl, n-decyl, n-undecyl, n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl and
n-octadecyl and the singularly or multiply branched analogs thereof, and corresponding
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(9) a polyal kyl enepol yam ne radi cal of the fornula
BASKHAtEIngeselitdopftene- NH) ", -2007€61%l kyl ene- PBH0ASHAFch
mis an integer fromO to 5, Z is hydrogen or

G -Cralkyl, and O -C6-al kyl denotes radicals such as
nmet hyl, ethyl, iso- or n-propyl, n-, iso-, sec- or
racknals: inwthjah, the cabenickeip&as phe 6F Merhelgl bridsse:

a - CB al kyl ene represents the correspondi ng bridgi ng

na 0 )
(3‘3 %3%1? %I}(%@ﬁ??dtéﬁdéi&ﬁlgﬁfoo‘}%g %e Qilk I g%eﬁ{é iRBGYEHEvono
o;gquwatu@%dqrgﬂe[a}blyemﬁw-@ﬁgfqrrxpﬁtgrad?q) g gpP hgﬁggvementloned
alRitra@ibge selihg chaf2 @O@?@?ﬁﬂ?ﬂoﬁl@S\B@erE%e?dqmle berseahee in any
pg\g,{,gh 'mﬁﬁi 5gr55rpg@5pn atomto which they are bonded, are

optionally substltut ed 5 to 7-nenbered heterocycl ic

c;tdl’c?ﬁe&? and fﬁg a'h%fo@é @ﬁir@dﬁs%blﬁlﬁut@é b? o No DCTYRIat@ radicals,
E M gww ' abL S Cr%'g%grl%gﬂ se ectedt}?onfi B Haeltlg}\l%q%r

€S such as ne
ﬂ@tﬂmml i ipee, Sef- th%tnyLéYh ne, isopropyl anine,
n butyl am ne, isobutylam ne, sec-butylam ne,

%éeub%’ Eﬁg)n)]gﬁfl réﬂ‘?cgﬁ %r:ér'gﬁg Cf( é XIk@'Br&%gi as defirrled above and
r@rﬁ"ﬁ&f)% *ﬁlﬁ*eé‘t’%jefforﬁﬂw‘@nobt?‘cwa %ﬂ OfeR E ‘g?‘é‘%/e”t@?éed’
edmaciall 8- r@ﬁb@edﬁﬁém&l&@or 2162 NCRiEMoUNZBUCh as phenyl, pyridyl,
”%ﬁa%%‘ . C2H6- 0- C3H6- NH2, n- CAH6- 0- CAHB- NH2,
H4 -« NH2 15 C3H6- NH2 and HO CAHG6- NH2;

-secondary am nes, for exanple dinmethyl am ne

(Edi et KG+-GnratenyhehprisahyhesaiheC:- @us-&ﬂ{e@vldﬁyv%maﬁéiefmed above
afll {re0RyIQRYlABTiIRGvisS b Soimedydbane;ne, di - sec-butyl ani ne,

di -tertbutyl am ne, dipentylam ne, dihexylam ne,

di cycl opentyl am ne, dicycl ohexyl am ne and 20

(R phaMyRTTE;s-alk Tadea NN CORRERRISP £17 BPRROT oxygen
pOIhyRiyshyaxad, ptefaeblyansnadlydiohgatedr eageaia(Ctddmal2HA) 2NH,

) 2 Lt Qorle H
m§ S %#é%@%gﬂﬁ%a@&ﬁ?b S e S e
| 2Rfy3-hydroxyprophet er ocycl i ¢ ani nes such as
pyrrolldlne pi peri di ne, norpholine and piperazine,

Béfa ﬁie%ﬁgp,lg[i wgrg,@[é?!@& byg%&yaﬁféy rlaefcsp&mcmé%tambze by

erazi nes hal i ne,;
o SO A NPT SR A TR Ry A GRS where
uru:wcmambcwyatenstmaasamntweeuy haai ftheOaYHPRY Denes etreigren a&oxy

gx%'ﬂlgs bbigp@ie RABRLRAYShADAndalyreidlylgagisi nes, preferably
300l i goet hyl enei'm nes, consisting of from1l to 10 and
preferably from2 to 6 ethyleneimne units; exanples
(@f swpabylengsivparnsesicghel Hofgmwianes are
n- propyl enedi am ne, 1, 4-but anedi am ne,
1, 6- hexanedi ani n
triethylenetetr a‘r?ﬁﬂdingi GC% r%ﬂ)gée}}%h@q@hmépgn?lg ene
pent aet hyl enehexam ne, hexaet hyl enehept am ne and

inowhiye Ny Be neédarmes, 0 ansl Ak $edagky baCi-G-afnybdod Cs-Cs-alky!
éﬂ?%ser%f Cﬁi%%fugftl agzml Sith i ESO orn propyl, n-, iso-, sec- or tert-butyl, n- or
- n_
€

lswwtﬂ,qwthEe@m ﬁ)e-@[ka ﬁéepresents the corresponding bridging analogs

ofNhdkedizetchigl et hyl enedi ami ne and
N, N, N, N -tetranet hyl di et hyl enetri am ne; |ikew se

t b| t hyl di rt I ly .
(R0 b Spbel Brticeranes! ot e diie (PR ATseekrine stoups:

especially ethyleneimine groups; or
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40pol yi sobut eneam nes of the %ener al formula | in
BABF oM tiemgesalirzhal noi ety haAP0WRBER obt ai nedPFE8aP0 EP

amoni a or a polyan ne of the general forrmula Il BASF
Akt i engesel | schaf t 20070712PF,60550 EP 8

H2N- (CH2CH2-NH-) -H(I'l) in which the variable n is an
(it gethef withihe rigoden Hem ta whightthey arg epdeds g pRiionally
susafuesd B Eﬁ%ﬁ(ﬁeﬁ’@ﬁheteﬁoﬁ@clipwmg eichi i vetidriatynsutekiatasbyt dom

orpe !Jth%%@%{&%%&ﬁa&% r om Bé%lragg rfpér ﬁn% h@!e%bt&n such as

mati ¢ Vi SCOSi speci al
qufé‘{n 80th 150 cSt, in particular from90 to 120 cSt,
in each case rreasured in undiluted form at 1OOC. Such

apirresel ar e
Tyéféé?%%lfqlﬁlt‘%g% %@%g%qoﬁ)%%gg@%%hﬁgg%%ﬁ The k?nematl c

10vi scosities are typically neasured here in an
- Ubbainotede; vi scosi meter. The totality of all structural
features of these polyners is |nportant for the

tablishnent of . th t f
- ChePTRosmTOE B nniTRRALE e °¥“’w\‘bf§ﬁ£ﬁ¢‘%¥ °
isppioRviREMINe, nihwfwaj@rﬁm ingppdrrainet eacsbulylaminge gy amine,

péraNRmaRS Bemmihd ecytbpunbemimyaidagelonkgatinar aneprghdry amines
wM?ZatheF Bﬁg{ A h?&rb&%f f|9'L t.&ﬁ@oﬁﬁ@%&ﬁ% ~Ohg HPNW?"T@; IH5-O-CoHy-

ot issCrR e m‘szfl%PeH%@ Nkl

CghbaNHzam;d HOr@aed-N) y from i sobut ene un| ts (i.e. has a
regul ar branch| ng pattern) or whether |inear n-butene

gln L%gqoﬁg 618}1%% tef(%rrr]wg &ﬂ rpgtglﬁgpr?ﬁec r&il&ﬂ%l%% erF\Qt)nE/l%{h?Iamme
dt(n peppylaéneg amqpe@ﬁyla@mnwng@huiyl@omav@r%g@uﬁﬁr@em %lrtert-
befte, APnPEes, cﬁ&éﬁ@@@ﬁﬂd@ic@ﬁ]db@ﬁyi%lr@hﬂchIaShd&@l)amme and

i {
d[ laerﬁ(:ﬁé asr}daé%chmelr?gﬁﬁ'ﬁeesg@@ Jr{@esrucixﬁgé?f %dﬂ:{] gfﬂﬁctgn%ﬁf the
fOéW GBS (Rt ey DNl Qb1 et vz oy CarN,
(reStHabbiGs R biie, (s Chieg,NH EIOSCiHg).Nainagel, (HanCadh) st ment

of all structural features nentioned with respect to

one another is necessary in.the caontext of the

- def PHPRICEHE BNEHRAER 26V Tel R PREaapar BePheliecand piorazine,
a:ﬁﬁaﬂ:}smmtermatﬁnvammsdherbofr ecastaiiG-@ralipieeesiRgotadi®e. | n

hbhet Ne pure mechani cal advantage of better
oW t rough apparatus and |ines, the viscosity also

exerts an influence, in an unf or eseeabl e, favorable

- manp@yamioss.titreexaoude 6f-Caetkyienediaminge. diuehtalipdenetriamines,

trpQJ ¥l ~§mgeh&e@@fﬂ?negan@hghaeaww ahd beyemyiandimaes 3ekitebbly

st |
ol EisorobfRbR R fon | Btk FRE BRI,
eifgleveiming Kisherammes Helitae GOk ABRIES gNd tpﬁé"m'nes are
lebiah’in’((-:y 1ofbithesdighiee gaamsxemerdran@ae,rdiahylemétsamme

n
tr%ﬁ'@?e% a}lrbr?ﬁt tel[t%\é{trﬁ%g@g‘%rﬂgmn gerﬂgéjth{élg Vé] iRr ovenent
N R MR I I R
fok EREABIE I3c(dimeaie@siing)-afpropytmid6, 1t,6l-208thyBthylesdeciisd,| y

N Nsﬁfé‘tr%e%@/a dibniné Shd N NI NPRL t(ekr%leﬁﬂpmfeﬁ r%@natnqnéaﬁlewuse

case neasur'ed in undi form at
Swapl?dﬁﬁtﬁyf‘ﬁ@d'?%ﬁ ring their good action in the
cI eani ng and keepi ng-clean of the intake val ves and of

.&;mlmrgéeégfes n@égbfogm Qﬂsbﬂe%ént Jmt.bm&%g ¥
p WP G @ Ui% ap 1 A0SR (B eRer YRR GRS has been

olsteined grent aracbhienr a Pogrefior &, the bengraldswmmtla iinvent i on
al so provides fuel conpositions, especially those
havi ng a content of Cl-C4-al kanols, which conprise at
| east one pol yi sobut eneam ne of the general formula I
in an anount effective as a
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""" (A seost Fte)‘?)a”'-t‘“ﬁa't‘ s@atB

BASF Akti engesel | schaft20070712PF 60550 EP_9
BASFklgiemueselischatti ti on to t298797%at i sf act oP 60850 EP
out standing action in the cl eaning and keepi ng-cl ean
of the intake valves and of ghe intake systemof the
engi nes, they additionall exert a series of further
advant ageous ef f ect*ézf\h@tfvéélb Nttt i ves{!t hey reduce
val ve sticking and/or they inprove the conpatibility
n roils, in 5particular
in orlléh ?‘ES’?}%{%E é?n mt%%rgrr%nﬁﬁe%car rier oils, especially
at I ow t enper at ures, and/or they inprove corrpati bility
Ini enfuftbed paatagntyidréfensd ehibolineohpine sesantrinveatiard refaies to

SABSS R et n&jof Qb Snyld NEYR @rkﬁteﬂt%tlc bl@@é‘sﬁty of from 7’0 to
p ﬂ% ! Sl el % géf&cgt %W%gﬂgvfﬁ‘%m Igﬁlfl? p]%(ﬁ;gt In. é’act\ case

mpaapad at uratiutediforgy atof 007 @i $uesth vidoowityr vetiess fontheugh t he
cﬂﬂ%@éﬁ&mﬁﬁ& i'dré‘%ﬁen 1netH§Par1§'é ftdarﬁgg as osdstanie lgg%]ﬁaﬂtlche
visger ard Feirg SeryTet Dediiy S bEPRAee vRbE RGO i

unf or eseeabl e, favorable nmanner, on their rmde of
TRCtotRiy &alfstebtund datiree st th@b@p@ymsaﬁt irhrent foothe
eétgtﬁfsﬁ%%[}??ﬁtlté 8OFR|5£‘¥{E\%$ySIOEIQISCBQI§I éﬁﬁ? ﬁ’tfveﬁtglg p'opyYs%BPteﬁgammes

o'dRIDERYaLONBI é@f&@nﬁﬁgﬁarwfeffsﬂr%theéﬁn% ?expvélse%
nighberkiveggei rsolandanetigiidv.hythe hegsiarigkof the trannheshe the polymer

- CHE%"QRJ hatr atttQ@nrHéHt‘éﬁé to ﬂ%" @9[ AR2Rh@ordh ‘Ptrtﬁu@rﬂal@fs 3 Qtﬁgbénce

especl.a

det ent s
B P T R e e
brentlyingpatéaral ereghafiarhingardebiagne umttSaﬁaS aldlsrU@@mH@ﬂtﬂ%@@wng
pétfé‘t‘ﬁ)rﬁré ‘é&oﬁﬂi@ﬁﬁfr%@ hwddhien, e @vlydieserky (i Eh@eusetiaft of weight-

a‘f%%ﬁﬁé%F Igy\?/? @R{ gﬂ%ﬁ%e@%@@%’ggﬁo@éulér%ﬁﬁﬁrf’q\!’l ) also exerts
art fgendesin the ylsétPS'Wt@éﬂ@étCéW@%’nMUWEtr nfegnys repults frm thetype

aBgité ethamNRBR! yetdaesn ardahoherehbier Aoestebicshring desimid\iscosity

raﬂa zﬁé’%uéﬁm@ht $f%Wszrﬁngr§ fe%tﬂr :?gteW@rTédt\Mﬁ'{ r%sﬂ)%t to one another is

ent s
neSEPEA i PRECSENSY (8F 28045 gRIIRTS ) tf‘g%‘%/s"&tcy‘\%%' eatbres. This
adjostoganieowusioyeqaseplr @pregakdulabés t her eof , phase
separations occur at |ow terrper atures or cloudi ness

occurs even at room ture. ow. te erat ures
g ions3 Herue SEB0H T PR Ao T e G DGR P B 5P
linelsi ke Vissebityaadsh exevis qudokmges imad uhipsesegdelet faveraelg ragnrer, on
th%hﬁé’ﬂeaéf%cﬁdfpgﬁtﬁg 1Hv€nt‘idé%o¢3@é6b§ﬁan@5nﬁe@roag% qRdral formula | as

ically the. te ra
el SHE 5y g e BRI RS ORE( e et aiced acton
in30e resluctreoloRIVe sl Irmﬁ@t@ﬁrcyemesat frteg compatibditpgf the
déi@ chR ARSSrreit espdéasodiVentsnpdratiradx anpinghe improvement of

corngt@)ﬁ@' R?ue% c&f‘l@&t%f&#&f%?rﬁﬁ dasrﬂlnlépél kit E&Srﬁ?n afn?rcl

Coalipads Becayey dete atHentie ysRpSilY ) SR GriopRBrest. srmecialy from
8t 140esstaih partRuRY frd@sdf 1or1 20 het, is eadf cdshendasuetin vadiluted form

atalg)go{iy\}vﬁw%rth%nﬁ%ﬁmnﬂg%éﬁ %J(Jaeacggﬁ‘ ﬁ{tﬂ!a Cfe%ﬁﬂylaﬂij kedSind-¥ebn of
m@dﬁﬁb%vwwdvﬂflﬂﬁtm@éfﬁﬁﬁﬁ@@ %Wtﬁ HFS f uel content and

Cl-C4- al kanols. When there is insufficient

Tlfé) fm@l]ttlvg tdo rﬁ%b@!&n%%ﬁm{e‘s‘ et th@g;%hér‘a}’ﬁﬁr;%tl Brd &ﬁsﬁh&ﬁ?lﬁlsmtable

t
e bR ves BT SET BT SE SIARaNG PEHHP T Inh Rlsgyitavices

fuehemeafsitiood asde tigllysthoschavingor cdntbmigaé fetss k0o xwhick somprise
atG85MQhe g‘él @BS[P{ &Qmﬁé oﬁth'e gehBizSickRGBNIHCah aRbOR #Rktive as a
occurs Eem ally in the case of use of fuels conposed

of a mneral content and very predom nant anounts of

| ower al cohol, which will becone ever nore inportant

in the future; one exanple of BASF

Akt i engesel | schaft 20070712PF 60550 EP 10 such a fuel

is " E85' a mxture of 85% by voI ume of et hanol and

Ar-ms 1. o o - - Y
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The present invention therefore further also provides

ide

BASF Altiengseeibsichefte i nvent i A®08R61%/i sobut enBRECAFLERS

the general fornmula | as fuel additives for

si nul taneously reduci ng val vg sticking, inproving the

compatibility of the detergents with carrier oils, in
defargent in addifissl ipdihdiesatisigionbioatitanding Agiond Medieasingsand
kesiRcdedr ¥f tad idtaw \erpenatl tesintaaa dystemrobthersggines, they
2&8ERah Bldd % ¥ehdl Jf?ﬁhe?%&%ﬁ%éo@?%ﬁ%% SB 1 P AMiHRE: Rey reduce

mne_ra‘_f )fue content an -A4- kafog. 10!n. . L
VREHSHEEYR GO (1P HETYE da FRPHPUM gRe Of gEents with carrier oils, i
patepasidyetins aad eofyetieamabt yauiedeils eopetialp ahipariemperatures,
a%ﬁéﬁr&r&%ﬁﬁrﬁr% E%Tpséﬁﬁﬁiw ig l@t?eg %bﬂnggsifi&%kvﬂwitm%rh&?e%! Hginleral fuel

[ u il . - |

CFUH EBR R TEr oo R TR S Pt Ty RpIE 4 fef Bave o
sEliriesiyper visasstyf thel capsciB\b@igedkhincthei srepasationaripada limited
fidv Eat OBk RIgh thelEbHRatUB S8 IiRéL- 3od BltHs cade drsaditional Ube of inert

tiv I but.en . ' .
B o e R R B AAEPY O Ihec
anonarEsesatfalfavarable nEmEesvariptiemege af #EioB e fie! padfives:

conposition with an aromati cs content of not nore than
89 %’e@,{nt\fme%ﬁgm tﬁe?%fom[%x%viﬂgé ;Weeu&hémhéli%%rﬁwe

volung, and a sulfur content oL f%qcz.rmre t han 2090
PR BRSPS Offie gmﬂlﬁpr@‘%f 2 bebadaiRS 1B VE
stiginght\ValVEheicainghiatihdersod therihosefskillhe irghe el th eefandhat the
vAMP ORI 18 hd &Mﬁ&fﬁ%&%wdﬁr &spebany S00eiRKtergd s o

especl al'l rom1l to.45% | une, in_partic f
logg rd:?%ﬁ%%?/a\?o@d’ﬁesﬁqaﬁegugﬂyﬁ&ec%n " ano%h% é]eeé{égédoﬂtﬁg
déleplifdigllpref erably not nore than 500 ppm by wei ght,

25especially fromO0.5 to 150 ppm by weight, in

Tﬁ% érleisgﬁjtlimen%r? mel?'ef&% f&Q@erW&i@é’s f\%ﬂhfg,%e o“ fhea}%nﬁk@n’

€ "gasol 1ne"fuel "conposition may, for exanple, have
palWseLEPneamiRRR & ite 8NP f@r@%%%{we{/%%%,s i rapoviag| e
cdrheatblityloftive aéi%gmy]tsm@ithmmziere:ﬂpeioipahlcgalaf polmtlﬁert andl8% by
PP SIEHE S8t nh R i ptcon
oAby of dstrrasty Bith raTIeA Al BRI SO I 8 up
horaogehebts b praperahhixidres thereanihass separglicnstogc@. & evby

N TR U by
bgszda%%m hetyiortia e oL e Bl Rk § Packages and fue
adpibaiadnethf thein age pppesetithe qpere @ sidagrankianePoEX D e
tyBRYIhS GerRSerbhes eangBifehh 107al th aperausspeciidy oo C to -20°C. In

aromatjcs conte of . not_r h 9
RGP R Sareanreapnor i & ft R ip ik 8 en @ or
examfie Nydrorrreans Bfchietvienr e $AWPIFE AT SO FR2S0RS, such
sh1e7 engticandrentd sifconet persveidean 1. 0% by vol une and an

oxygen content of fromO0.1 to 47.5% by wei ght. 40

BASF Akt i en%esel | schaft 20070712PF 60550 EP % The RON
Thg preRentdasHliphdereiale THaMms R BYICeSiopEIRe15519 gﬁer'%erﬂ“v%
pdigisdfibencAnttist afnke yernamdeniue | adetaddisp dordnpgvEN i s

I ot gty gt oo
alisaren's VBhen hetena inssBicient gaRRATPIY ¢filg Lie! gamith fgmeral
fueheonitant ent itheelopet ycsaliute niamdie tel seinae ot $tebilith vel

e . .
h%ﬁ@@eop§§ gfegb%l:% rﬂnx%&?ssﬁ].lerefoﬁed]cﬁjdjﬁé%ﬁ gs&ane oPﬁorﬁ%tLe?bB&

posSSs e_in inciple. Use in cant
MBS SRIOORS PIPRFSY HoFeidrare ppf&'geﬁ“rPC&UfﬁﬁéP%?'?'h’d” the
caspd dserehiuelstdoepopse ot 4 minefal ebnieohpubyary pregominant amounts of
loGRPSIELIRY \Mhig@ﬁml HeldBmbWebr ﬁ@@ﬁ?‘oﬁh:@tﬁﬁ theCROATRE; 1098 ck&@Ple of
0.1 to 95% by vol une, nore preferably from1 to 90% by
vol une, even nore preferably from5 to 90% by vol une,
especially from10 to 90% by volune, in particular
from50 to 90% by vol une, of Craral kanols as | ower
al cohol fuel 15conponents. Such fuels are descri bed,
for exanple, in WO 2004/090079 {5}. Useful
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Craral kanol s i ncl ude net hanol, n-propanol,
BASEphidizangekellsthpfit anol , | SGWITARA , sec- - Pb#0ARBEP
tert-butanol and especially ethanol; m xtures of the
Cl- 4- al kanol s nmentioned are;al so possi ble as | owner

al cohol fuel conponents. In addition to the | ower
suhcofvel isf'Ged", e origoreeritts nenreignef ethaecliand dath Rievaiyae of
mRIRQEkbiRFusmy al so conprise ethers 20having 5 or
nmore carbon atons, for exanple nethyl-tert-butyl

et her, in the nol ecule in an amount . of up to 30%Db
Thepravent inveriipre therrfeiet geerRo AT u kR ©n é@rﬁﬁ%—é ths iny§ive
p@giBesabndaoiinad & the gaerbidomelde tad et duitfveelfor simultaneously

rSRERASENE At fioaAghid ydnzgaggba[,%fYﬁ@a@bﬂgﬁnf%fwdhfba%'ef e

ctlive

~PRrEBEERYY el pnd pRlyRieERiBe cafiieRol ogmﬁqq \y,--giglowﬁtﬁmggratures

aracdm;trowmg;cdsrawatmgltydletfmlg:empoanmnsomhldnddmpri%awmﬂ‘@raléll@kyéonfent
aﬁ'c?@t ceRbadghi biting action other than the inventive

pol y| Sobut eneani nes | (referred to together

herei nafter as detergent additives). Such a detergent
Inegdatinedtioe Wt%ﬁsth@Qmsenba‘sﬁnﬂ@hefuﬁly@mﬁ'@@ﬂﬁ:afﬁﬂﬂ@fétaé#werStOOd

torraéérszgésolnﬁé/m@ Bs ERINRRICHRY RieRUBCIEY SCedniheist) ghdolitd/i)el
C%P%%tlong g %gngcgal %%pes%ﬂ% 19:% rh&ﬁi%h sRAfLd ﬁ"aﬂé haR (?fttlbfe

= iR bape (45! wtzeég\@watsmtow P ieL NUERGgBRIDle
fi@ ool lavbnge bﬁ@hmemmmmnmanﬂ@(sb)armam oagplioapss! i f
ﬁﬂ@é OXyF%ﬁ fe! sgeaﬁéa% %,%b&ﬂm@"t& Wd%@m%yé (@groups; (c)

groups 1 n conbination wth nmono- "or polyam no
groups, at |east one nitrogen atom havi ng basic
Ope epemnpiedsa gadfidy deal lsorpbsitprowitsam arontadice central 4f naemare than
A t@'d&ﬁJmen%r%&éﬁnBIerfﬁit ors &lansi2oA By sellihenir® &6ilfr goetypsof not

e Repp TS By TP S thiEo B IRLE 1 BEb A o dait

pol yoxy- C2- C4- al kyl ene noi eties which are term nated
Thé'amwn@wdmt@ﬁwmgmme el @hpmibh s getugsy natmbredsan 50%
ﬁlnlt si:%ga w&W1n8\45Q9b5E9c§urﬁe Af ggﬁkﬁll&l?ﬁom@to%g y volume.

Thfbs'éfur e i G AREOT bl PEYTEIEPN, ! BIFFS A S0 2RI thayeioht,

edpedratyx jrbmanslicots0apn oy awrttharin pantiddarfnath drto it AD gpm by weight.
groups; and/or (i) noieties obtained by Mannich

reacti on of substituted Phenols Wlthrﬂllg]a% gﬁ tent of
Inastigionoihe sEEY kiRl OmPREIHY BPSPROBIL iy diPSE 4P BT coment O
up &db@alby ivalutriee pafroaiely detred.¢émp %dmvplumm esperighy from 2 to 18%
b 151@5% %%ﬁﬂ%ﬁe %gﬁ@Htafo%pS{Q |5%3W idiyme rbrbﬁé@aﬁwﬁém ohes. @ by
Gl aeh e BRlsE W 0 cp et Gy §1 oLEBM B cheed 1o
4B6% howdoaoior Fyarnilalfrohyeid dpRaBs by Woghb OArBIGTKaNIR, §RITs2.7 1o

4?%%% \ﬁétbb(t foR g8 Nt MGd! icBmpBkitidhstvitRcpedrasrisenireddreisarkts)lower
? i ncl ude the pol ypropenyl,

al %I%}i‘)utenyl and pol yi sobut enyl radi cal , each havi ng M
= from 300 to 5000, especially from 500 to 2500, in

InPsefiduft] @sofimeOi@PniaRitidAs ARABonddXBpdyest e@tfarrtomaﬂajoame be
th%‘ %%ﬁ:@%ﬁ@%ﬁ%&&@%a@% ér'o%%ﬁcé &ﬂéiﬂ ol B&erngrgltllum

vHiee ex@Ein wﬁ%pf(@@féﬁ@’ﬁébarbZ'I % by vo[ume a sulfur con of not more
than 50 ppm by weight, a benzene content of not more than 1.0% by volume and an

oxygen content of from 0.1 to 47.5% by weight.

The summer vapor pressure of the gasoline fuel composition is typically not more than
70 kPa, especially 60 kPa (in each case at 37°C).
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25pol yal kenepol yam nes based on pol ypropene or

BaSHdtiangeatligdhal, havi ng p%@a@?]‘&want |y i nPEBQ4P0 EP
doubl e bonds) pol ybut ene or pol yi sobutene having Wh =
from 300 to 5000. When pol ybut ene or pol yi sobut ene
havi ng predom nantly internal double bonds (usually in
the beta- and gammma- position) are used as starting

THBREN 8l the hBsdiRe R epapadiions obnéraly Reldi7bity ess. Acustomary
BITTALE B ERALALL Yol R 568 (biisohl or  nati on” and

ubsequent "ani nation y oxi dation of the double

bond with air or ozone to give the carbonyl or
Teaskaxicht cepentnteanct: setbsenekny casomaryinosthedsd®iN EN 228).

reductive (hydrogenating) conditions. The am nes used
ekl amnatlon TRy, by oL, &AIREnA™™ &
palyiretitighesmiineplrio pyHeameh g/peetfhydenedi dinbe éyels, kerosene or turbine
dlse sl epsdsihiam e ciplel Usk ViLBRGIheEsaBddNRINGIs also conceivable.

tetraet hyl enepent am ne. 35Correspondi ng additives

based on pol ypropene are described in particular in
INAOpraferal raBiimeRuibe eenpyefuet easapoaiians.i spescialbrasepyieyel
cHRPGAENB OccdfipheB Srof). 126 8548, Wiy gesratprafaraplydaict so 86% by

t.h tion. i i .
S P RSB g
VRIHTR, IRiPEFitsYER TE%i 8 %% B W'W%sof&rfﬁrat“f%ﬁ%rﬁscia‘ivﬁ conol fuel
canpbraxygSnch amlciesaebbrtd for paartpleLih 8Y0i2004/090079 {5}. Useful
R
I A e e
apdisd suisineasowporicded fusy comaendnih Imkdditiainiories lomgg alcohot fuel
BseuenbniiplY dhativentander @fekiion nily didecoaririke ethers

c&H

al.cohol s, as descrihed i rticul [ - ;
R e e T A
appespirdf aPdo BRA%ABNSIHEE-i on wi t h hydroxyl groups, are

preferably reaction products of polyi sobutenes having

: pal ri j =

TPy BhE S £ B8-S EGeR Sl cof AP P S e
CRMPILHipER toRe aadtdzre ipdiyigealy Qdn g&aKkipEl TN BRR YR andive
cormpM@nés @644B1B6¢).and WO- 10A- 96/ 03479. These reaction

products are generally m xtures of pure

ni tropol yi sobut enes (e.g. " . . .
IR B hGORTY oS! U aies eina dhisgap! action andior having
vaiyel s ent yweiat-modingi sstibu brethagdhainventive polyisobuteneamines |
(rBleBa 10 e P RERMANET QXY hSRIME BNE SuckHE dbletyees additive has

conpri sing hydr.o roups 1 n conmbi nation -
= RE Sr g i ea G oS Bay Pk FRMRLE Pk Vel e TRRgzuiar
wpigbtlihéh sf fodm BoIty 28 B0 EBhEt lepehxingdsas ety Mbica is peipsted from:
pol yi sobut ene havi ng preferably predom nantly term nal

oubl e bonds _and = fro . 0 i '
7 Refia et onaS RS hRedf fon #01eATERE hftrogen
aleP IeVATED p8ERIOPYAERI t i ves conpri si ng car boxyl groups

r their alkali netal .or alkaline,earth netal salts
(60a) NP &THPS PRBPY D SIS TRP L OBV ST B (T € ihs wi ¢ h

mal ei ¢ anhydri de which have a total nolar mass of from
(300 fo2PgRR8s ANhreBRioRwifl rhof onhesemBaIgRsINK! ai0EIBRe
have been converted to.the alkali netal or alkaline
mgrgg?matﬁg{lréqv:@gﬁsg KRR remmi nder of the carboxyl

groups has been reacted with al cohols or am nes. Such

(ogd didrbMEs giiBs SPHES &lkas afbtdl Br BRERHeCAdrAIMENY| &RsA- 307
15. Such additives serve mainly to prevent valve

() sulfonic acid groups or their alkali metal or alkaline earth metal salts;
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seat wear and can, as described in WO A-87/01126,
Ba®Fohltimyepaslischiadt used in cHHWEPRAE i on wi t h PERDSERERY

fuel detergents such as pol y(iso)but eneam nes or

pol yet heram nes. 30Additives,conprising sulfonic acid
groups or their alkali netal 'or al kaline earth netal

salts (e) are preferably alkali netal or alkaline

(fgar b@[y%ﬁﬁ@i—c§§ﬂk§/lén@fqo%’!ie_@'\/&hwg Huhdramiged nabgirodsgroups, mono-

escribed in _parti . - A : ,

ohaT 05 L Bs U e G s o e P e o b
C@RAMBE YeBRF advant ageously in combination wth

custonmary fuel detergents such as

ol y(,i . i.npes or polyetheram nes. 35 Additives

(@on%ér?)é%'g%%@%g'@- C4-al kyl ene noieties (f) are

pref erably pol yethers or pol yether am nes which are

(bt aiciedib erhip deeiae froorsustinid2n0gdidel dalieive hydexaod/or amino

' ety dirdeg- C30- al kyl am nes,

: 1@03&@@2%?3{05%?%%%3&%@? Or D30- al kyl phenol s wi th
from1l to 30 nol of ethylene oxide and/ or propyl ene

(ipxi dwicding bbreingdhytarenid reretite Qieubsiideorenal wilpalgehydes and
b DE: @heiinadld, in the case of the polyether am nes,

by subsequent reductive am nation w th ammoni a,

nmonoam nes or polyam nes. Such products are described

Tha hpdiephelid Bydrpgarem IRdpapin dhesabgse. deleggant pslgitivesgrégen ensures
tri¥ddegngeselubsiohiafthN@r 0674 2 PEntbebalerkf: iblERaAWERDt B85 of from
83%1%%)?9@%;% g%giilffﬂcﬁn 149t NPoGRSEp&HicnS s BES & 5EMCRypical

pro , ave carrier oll. properties. pical "= .
AR M OGHeATL S8t PSSR BT T G 0 Pofe moeties (2),
(¢)sdh Bndl 6k armbldebioe oxlybrabesy), Aohbrtamy| eprlyisthuicrxladical each
h8Ney RELYH9BEG eNedoobbs adiatem suntoPE0POX phatasr e 700 to
22&;0 the corresponding reaction products wth amoni a.
dditi ves conprising carboxylic ester groups (g) are
preferably esters of nono-, di- or tricarboxylic acids
Evbiplel ongrecdbale galukabbliste @enpaldithkes indutlepns fdlowingr
those having a m ninmumviscosity of 2 mm2/s at 100C,
as described in particular in DE-A-38 38 936@' Th?
Aggilers, camrristig e &F BEXGNING HRRFS U RigIRPeolyalkenemono- or
palybR&edpiot/antineariarat oo paypdsenandcdpatidriat {ieandwng
i .
pf‘égﬁgﬁﬂﬂ ity fRdRk) o@uﬁ%rﬁgtnﬁ?odéolsﬁﬂeﬁ{e RN SLRRE havmiﬁa

M, = from
n representati fo I r

(S} avi ng, ) r Sxagp ﬁ,. orpd6 bl
309 X Wal\sR PRBHIENS B BPYISPPYIENT EQER BieFgialiaghy iggnal double
besdse(usuaiydn tdiqeid-esd gahtrheabaditins) ars ofist dvadiaitieg materials in the

g1 (Tt M o e
SHgaeR e DS R o e POl BEhd hETERBRbzone 8 Bive the
cathdnyliov esrboxpeingpury ansi Bibseguaié BivEdon HOPRTSeREW ¢
(RAPERbER)) 3BHiITEHSI MEe BiitHe@x¥bd ABRY fOr thainfikat@R A/ be, for

am do and/or im do _groups . . .
LBhH B aRhy BRrTuRe T YE%o P inr B B Bl ermopropyiamine.
etinlepddipaenendicttylcaetiaopraitiraly enassiraraae or Wé’aethyienepentamme.
C@ﬂﬁé{;ﬁﬁﬁlrgft@ditwés baghl on pdardiare peyssobdiremetiditariimg/ MA-
oF/ f%%ﬁ 300 to 5000 with maleic 20anhydride by a

fllgé | route or via the chlorinated polyi sobut ene.
Particular interest attaches to derivatives with

Fakhahadteeepatiyanisnesmpsisiol nasoaidmd goest @rareethe hydrogenation

|

oREER 5 RO ERBR P Eaycly rPRRBERBL LAIRGSn Blergge deoree of
peleerizasien R of fear b i 1wt Airogemoddeun e @W.reSz%Abfaqgﬁ“\Pé?eS
a6 OPIdes| Mydamiiedd @Pafticllaobt \WIQRRB7HIBNEBNNI ch reacti on

of substituted phenols with al dehydes and nono- or

pol yam nes are preferably reaction products of

pol yi sobut ene-substi tuted phenols with formal dehyde

and nono- or polyam nes such as et hyl enedi am ne,

di et hyl enetriam ne, triethyl enetetram ne,

tetraet hyl enepent am ne or di et hyl am nopr opyl am ne.

The pol yi sobut enyl - substituted phenols may stem from
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30conventional or highly reactive polyi sobutene having
BIMS FAHKtiemge38scheft5000. SuctR008eT\a sobut enePMBAAPE RP

bases" are described in particular in EP-A-831 141.

For a nore precise definition of the fuel additives

detailed individually, referénce is explicitly nmade
Fivthes prefetrbeadiibes ssmpasing franhemisioayewrse) airehe pPppUNds

otﬁéhaseggwtwaélﬁso&ﬁer@@pdxmégm;ylré/@:us@wh%abmammnb@@@dm
n i ti,on n [
O REAY TR Sl e GRS el Beiciae g oF W B
DEa‘i‘-ﬂ%ﬁO@ﬁ?s wi t hout marked detergent action.

40Sui table mneral carrier oils are the fractions

AQQ ﬁétsnc%gndgigmg nlr% r8E|!> @Jr qp%gy%pﬂ% ﬁ%ﬁwb@%tlgﬁmﬁ ?@roQ{/l

aving VI SCoSIll1es
ogPs XA R AR BT SNE B POV BB M i Sus e degree

ofgradyratrizatidry Hr=cfean band 0 pairahfliorio ¢ Obywth odengborsidasdr mixtures
ﬁfﬁﬁgﬁﬁ c?e%gfl%%x &éﬁh%& H@Q&%@&’ %Z;E’é:ruéﬂa‘iﬁﬁ?vﬁﬁ’ p;l§6103367 and WO-

se usef ul |safracft|on which is

ano
A e R IPR TR BF OFHRDAP B S S s known
niispdligolrudereadk.goalpha @e@cdjlmtwm!ﬂwtlu’f%’teé agéimixedvi ng a

hﬁﬁbiﬂnﬁ%pﬁ@%@@ut@ﬁeé (eogna?d?@%iré’@@tat@d&&?@m@@jm@b| e

from natural m neral whi ch has been catal ytically
hydr ogenat ed under hlgh pressure and i sonerized and

Adiiitescropriainginyped)arounskie GPrBINsie) vlbMenar & AR REroUPs
(D Eraaib@asm Rt tarech moﬂed‘,talof palyisbltera ¢xidex abHired|cofom

p&%l%ﬂﬁéﬁechm{egr ﬁr@{eré’diy 1§re¥d§ﬁmaﬁﬂ§ fértﬂﬁa‘épéc%%%‘:@ori@‘sta]ﬂdtl\ﬁ‘e- from

0

Y1108 BHRCOITENIA B SOVATEERaE® draieg Bpartcuar in

EPpokyg é8f.ers, (poly)al koxyl ates, polyethers, aliphatic
pol yet her am nes, al kyl phenol - st arted 10po| yet hers,

Agégr\gqsgc%g}“pﬁs@gtgc%@?gﬁn&% el A rﬁ,gﬁaﬁ& AEARB M e saits
(D ersy pletrally copayrodrefof f--pel-§alssviRaVRIsE Whyeide whraoave a
totdd i nadsibf BaAT 500Ub @0 dv8sed seme®layipiiveose carboxyl groups have

b(%pl %{ﬂ{,‘ rtféjé Nfe g{%@fﬂ%ﬂﬁ gﬁglﬁglw%rea%m{éjtﬁ%‘ﬁ? %H? gh}( r&éalnder of

sul era
thﬁﬂ@f%lmryummage witls piggh %%wav'e@zs@m BSIdIWP%ﬁ"@
digBlb&dd iepanftuigh byaee-mbnaematsmh lmxddltlee&:$ert7@ mainly to prevent valve
S%f%ﬁ’%%%‘fﬁ%dg%a%é% oo &yl oS /o "
ceRICaERNY I FYs %P?fﬁr%“&ﬁ% @épﬁé 'Ff?) SYTHGP 8he
paxéteraameésor 20pr opyl ene oxi de and/or butyl ene oxide
per hydroxyl group or am no group, and |n the case of

o B S St SR D BN e DL B 90

salisde e qrébed!yi aﬁkqﬂanﬁtamrlaéirailmmeam met 0aIgTE anm@ikyh- 356

Slﬁ%lgucdf:r%t@ 2R s8Frdan gar'ﬂgulér i, EPL K. 050G 3 2Fencrex@ifks setvBenainly
0 er am

R e R S

custemplydsel dateraasts suad qsmoﬂélé@}h)@ten@awm@y|oap@l§eﬂaerammes

i sotridecanol butoxyl ates, isononyl phenol butoxyl ates

B0 SAERLY APPALETEL RURAEIAFLES A0tk BBy bl s o
pelyeioe Aninexuhish es @@rtaieabia yeactiopsf ersentlkansify Cettain

alRh RIS Sn@oe of Bi-PAT L ialiladiings 0gICs-alkyiBypuishexanols or Ci-Cao-
alkylphenols with from 1 to 30 mol of ethylene oxide and/or propylene oxide and/or
butylene oxide per hydroxyl group or amino group and, in the case of the polyether
amines, by subsequent reductive amination with ammonia, monoamines or
polyamines. Such products are described in particular in EP-A-310 875, EP-A-356 725,
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30di - or tricarboxylic acids with |ong-chain al kanol s
BASFputtievigesekisshdBiscri bed i re09EPT12ul ar i n BEBASERERS

918. The nono-, di- or tricarboxylic acids used may be

ali phatic or aromatic acids;ﬂfuitable ester al cohol s

or polyols are in particular |ong-chain
EPepres 8nt and UesAHaVITH| 8. Indhe exeangIpelyethegmsgceh progycts also have

cHAEDANDrBb&HBs. Th¥RbCamples’ ERiRsent aldevawl Diitokfisteest er s

, E.h I ' .
et 0 Grun B Fhond POPI B S ouisepucny buonsates
anGBIvDABABES N 8lae amenreaRenJIBISACHELRIABYC'S FOR 2BKHRA

di (n- or isotridecyl) phthal ate. Furt her suitable

AL RS S 8301 e Bt o . oo
trigaPponlis agils VP IANGCEHE k2701 GhP KSR PAGEXR! PErg fging @
mimeamposcatisdofiemei’ls dbyl 0N asfdesefoed énpeticlExamplEes-3§f38 918.
Tﬁ(?é*dﬁﬁ-ll',' [dgltrdrYrticéFHog@lw %ﬁ%ﬁ Qgéégbl:é:eﬂfphbﬁf orrbi®a®d &ids, and
B e e s P
habaw tforsexaopss frofrof tee3asgiben fipown BBoed represenihives of the esters
ar@gacﬁ:&lrt&, l@ﬁtr%&@es!?@ogﬁth?@ités‘,s terégth@xasphe rbediRsee df Booetanol, of
. Pro ne. - . 5 | | . .
BFRELAT o Y a0 SRR PR e o

PPeBi§ht abl e starter al cohols are |ong-chain al kanol s
or phenol s substituted by |ong-chain alkyl in which

enol's st ted by | ong- ch: ! ,
Aé%"?‘a%sgﬁgﬁgﬂgﬁ“%‘“%‘*eﬁ'g gﬂés@ef’.uk")z%‘?%”ﬁﬁr‘drb%@b g e ot
/T SFY 8 GBS ARSI TS TP TREGEBAE P RPNy e SRR
déiuativasr ofquoiyiablienglpmdiet prohyclade weich@irg gbigingble by reacting

c@hsarHabetigRl kyddate polsonasndrsaig hied fiom 190185000 VAR maleic

oSt B USROG, AU NSR B 8 EREO31R e
aitraheniiec derivebmeyvitvalmepispolsaniges afahasHaly epd@ntisddency
diethylePBhafiihd Brict®)ertietiebine ockebibbylangratarcise | Sudhtieel additives
ar% e%c%e&';ﬁ?n%ﬁrcﬁﬁpﬁn Lglg{A?ll 82@5??5' on protection;

anti oxi S or sta zers, for exanple based on
am nes such as p-phenyl enedi am ne, 15di cycl ohexyl am ne
Aadithaer donadrisingsndidiarsedfobtaimedary Iphend] eastinchofasbstituted phenols

wgh érdg!'ayc%eg:s%nd%c%ryq- %ﬁ_ﬁﬁ[z%rpfﬁ%s are prererabiy reaction products of

-b - e
PRURRPSPI S SR PR g RSN OE GRS G R dyamines such
af ehyleeedieminmtihﬁy@]\gtriamﬁ, armtmmamragapegetraethylgne_pentamine
oL SHEELRATNORoDURIING, T bAMOARER| byuRLHE) Mierorina) e rom
c%rgfggp%n’a[ B?@'@W ﬁa&gy%P'Rly/%?bLﬁ%ﬁ gyavg}ﬁ “ﬁég ’from 0¥ S000. Such
“Hoptooxtcae dtanmiaidsses” araseesribeilin pafietidyie EP2ACRANREY s) .

If appropriate, it is also possible to add amnes to

| he pH of th . : . ifives .
rechoes Beala Bulalco e e B TRENEE R e S LIS i
expichly prasiei s ioythp isplas eigs ebieaborapentioagd piipnast documents.

package) together with the inventive

ol yi ter ' . nt | : ;

TR BB BREA e oo  Rar BELIP bL ¥ampineq with futher
cyssomnaR corEIonerPad EFIBYRS. T piecRmarily Rclyfe sarpaneisgyithout
izl deidr@e@RBornpm by wei ght, preferably from 10 to

2000 ppm by wei ght, especially from25 to 1000 ppm by

wei ght, in particular fromb50 to 500 prpm by weight, in
Seiiatie pussalSaEtET Piyedle fragiopd PRk SivEe Oﬁafﬂc‘sgﬁ'“@ such as
kérbséne Ghaiphinaubrightdtyendr tand odk haweny Yisasidiebdseekaomla, imm the

| ' . o _

P Bl 8 R R o I s o

al so used, the dosages specified above are based on

the total anmount of all fuel detergents including the

i nventive polyi sobuteneanm nes |. The ot her conponents

and additives nmentioned are, if desired, added in

anounts customary therefor.
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35 The present invention will now be illustrated in
BaSFaAktiangerelissthaftence to t RO0EBAIS ni ti ng wWBFIB0R80 EP

exanpl es which follow Preparative exanples 40 BASF

Akt i engesel | schaft20070712PP 0550 EP 17 In analogy to

preparative exanple 2 from
alkpyialesalet iewige pesfylis @5@p@¢rewh19rr1 eq;@?@aeq indhie prinieg of mineral
oil SRDIL@BRN 28i“ThyirecrBtHTHIE (varviemagsillael e b virg eoighg rab of from

@&ﬁé%@ tcf‘é‘golé Bi}t%%&%&%% R%tuFaﬁ’Hﬂef}Qi'ou o hééedb%n‘%%%é%%any

a sol vent

hmrogﬁreéﬁdawfqeﬁgyghmﬁsraeqw gpmenzeg qyd ‘éﬁP&H Eed). Likewise

s@tbacae baxyleswe aooveadreidnad mir@s4 cenieaols.5 | lifting

stirrer autocl ave with stirring at 280 bar of CO H2

(1:1 vol./vol for ho Subsegue t he,. m xt ur

EhaiE e gl SR PaBRT Pgﬁﬁﬁ%&lnﬁgco PR f%%% veffit &re Sefécted

froranwmemst(hoty{a@m#o[@‘fnsqupwnh@ma@hh_eﬁra)qhémj)g)egtg@; iC
Qk@@%tég‘%ol%t’hbkﬂ @Elﬂf@%ck‘i@@@ﬁ@r &rﬂm@@tﬁﬂﬁﬁﬁh%wksﬁﬂm

palﬁ%tﬁ%n%gylp ata%%g I:X%%[ g’ﬁﬁgg fwgtcgrb%%(y]lﬁ%sters of E%%ﬁ ?hain

akan@s.5 | roll er autocl ave under a hydrogen pressure of
200 bar at 180C for 5 hours. After the m xture had

EQ&nﬁ@Ieg gloelﬁtgble ﬁ&go?e%bé gyes ei‘ﬂ@ﬁ%{ﬁn{eﬁs%ﬁﬁg% fa fr@r’ﬁ‘“ﬂf@ﬁ% 1800, in

e sol vent
ol G417 43560 G POYPHISE® 06 8l EeLIPRE gugrageptied or F tnhydrogenated).

correspondi ng pol yi sobut eneam ne with a term nal

Ex&hBDERr sdiRbRik| yMﬁéas Br ;!fdfmﬁ@fém@qe\élasa@ B@férﬁbi fcm%foms
n‘easur ed.in

d
CPE U A LS BRI BS7 PR OB AREIY G TR O
alﬁam@l@sommhecm@lrsl manofasdi-Cofrpaaliganines, Ci-Car-alkylcyclo-
héb@in)zﬁls&ﬁ’ @I@glemmpﬁenolmith #0nf pfor@ﬂnblr@mr@ldﬁermlde@mumr

progglsu{\ §ﬁ§é ami/%)%blﬂgiexer%g ?é‘ggpﬁ}dr&yﬁgl@b@%{ faH)r{@ gﬁ c@ in the

o AATOPI A PEraMEE TP YD SE VBN RO LI?BY@e@m'r\%l%ﬂ fladm

mRAcAMRas er pdiizarhiads. %dmmﬁmtctsCarEIdES@Meﬁyn phrti24dr io St ,

EBEASYS §f5 b gg%g'#ﬁ%egpfﬁg%ﬁ 945 EQP -A e 4‘1’8%r P%p;e the
Vi sconet ér e va ve cle ess
@'hetae@m'r?%éseﬁaﬂ%%e e é?gﬁ”w O ERET TRV

delvedvdd thessf. iTRpigalsokimpesengienies e Witk cear! hivsrkylatss ariigotridgcanol

bBLG ?ﬁ ?sis §lp%r¥cﬂ-%ufo§ﬁ5te§%% @%otpﬁ) d@%@u@hgpou%%t@and

exa ine to
Piepetle e ARG CEYSTRA B SEACHE) PO DAL PR Sused
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D OA '4?‘4)? 2ANO¥E. ALNe s 8?&”éF5A<H 45??28’@%5@5 %”@B&@mﬂ%mm are
Measurenents of intake val ve cl eanliness
exphcutly incorporated herein by way of reference.

Examples of particularly suitable synthetic carrier oils are alcohol-started polyethers
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value (fuel w thout additives) 154 P1(137 ppm by

wei ght) 33 P2 (137 ppm by meight) 16 2b Base val ue

(fuel without additives) 313 P1(109 pgm by wei ght) :
hang frep apedd topth, fsy ewengiktiom about 5 to 30, C;-Cs-alkylene oxide units,
for example selected from propylene oxide, n-butylene oxide and isobutylene oxide
units, or mixtures thereof. Nonlimiting examples of suitable starter alcohols are long-
chain alkanols or phenols substituted by long-chain alkyl in which the long-chain atkyl
radical is in particular a straight-chain or branched Cg-Cis-alkyl radical. Preferred
examples include tridecanol and nonylphenol.

Further suitable synthetic carrier oils are alkoxylated alkylphenols, as described in
DE-A-10 102 913.

Further customary additives are corrosion inhibitors, for example based on ammonium
salts of organic carboxylic acids, said salts having a tendency to form films, or on
heterocyclic aromatics in the case of nonferrous metal 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-butyiphenol

“or 3,5-di-tert-butyl-4-hydrokyphenylpropicnic acid; demulsifiers; antistatics;

metallocenes such as ferrocene; methyleyclopentadienylmanganese tricarbonyl;
lubricity improvers (lubricity additives) such as particular fatty acids, alkenylsuccinic
esters, bis(hydroxyalkyl) fatty amines, hydroxyacetamides or caster oil; and dyes
(markers). If appropriate, it is also possible to add amines to lower the pH of the fuel.

The components or additives can be added to the fuel compositions individually or as a
previously prepared concentrate (additive package) together with the inventive
polyisobuteneamines L

The inventive polyisobuteneamines of the general formula | are added to the fuel
compositions typically in an amount of from 5 to 5000 ppm by weight, preferably from
10 to 2000 ppm by weight, especially from 25 to 1000 ppm by weight, in particutar from
50 to 500 ppm by weight, in each case specified as the pure substance content (i.e.
without solvent and diluent) and based on the total amount of the fuel composition.
When further detergent additives with polar moieties (a) fo (i) are also used, the
dosages specified above are based on the total amount of all fuel detergents including
the inventive polyisobuteneamines 1. The other components and additives mentioned
are, if desired, added in amounts customary therefor,

The present invention will now be illustrated in detail with reference to the nonlimiting
working examples which follow:

Preparative examples

Example 1: Preparation of a palyisobuteneamine "P1" from a polyisobutene having a
number-average molecular weight (M,) of 720
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54 2c Base value (fuel without additives) 518 P1(130
BASH AstiangiegeiigchaftTi (155 pprRlB07 ki ght) 13PF 8855¢ £50

ppm by weight) + Ti (155 ppm by weight) 20 2d Base

value (fuel w thout additive 313 P1(118 ppm by

wei ght) + Ti (49 ppm by weight) 8 P2 (118 ppm by

weight) + Ti (49 ppm by weight) 13
In analogy to preparative example 2 from {2}, 500 g of a high-reactivity polyisobutene,
prepared from pure isobutene, with a number-average molecular weight (M,) of 720
and a proportion of terminal vinylidene double bonds of 81 mol%, 180 g of a solvent
mixture composed of n-paraffins/naphthenes and 2.8 g of cobalt octacarbonyl were
heated at 185°C in a 2.5 1 lifting stirrer autoclave with stirring at 280 bar of CO/H;
(1:1-vol.ivel)-for-5 hours.-Subseguently, the mixture was cooled to.room. temperature, .
the catalyst was removed with 400 m! of 10% by weight aqueous acetic acid and the
mixture was washed to neutrality. The resulting oxo product is treated with 1 1 of
ammonia, 300 g of ethanal and 100 g of Raney cobalt in a 5 | roller autoclave under a
hydrogen pressure of 200 bar at 180°C for 5 hours. Afier the mixture had been cooled,
the catalyst was filtered off, excess ammonia was evaporated off and the solvent was
distilled off. This resulied in 520 g of a corresponding polyisobuteneamine with a
terminal -CH,NH,- moiety with a kinematic viscosity of 98 cSt, measured in undiluted

form at 100°C in an Ubbelohde viscometer.

4

Application examples

In the application examples which follow, for comparison, a polyisobuteneamine "P2"
formed from a homologous high-reactivity polyisobutene, prepared from pure
isobutene, with a number-average molecular weight (M,) of 1000 with a terminal
-CH,NH,- moiety was used in each case. P2 had a kinematic viscosity of 241 cSt,
measured in undiluted form at 100°C, in an Ubbelohde viscometer.

Examples 2a-2e: Intake valve cleanliness in gasoline engines

The testing of the intake valve cleanliness in gasoline engines was carried out with a
Mercedes Benz M 111 test engine to CEC F-20-A-98 (in example 2a) or a Mercedes
Benz M 102E test engine to CEC F-05-A-93 (in examples 2b-2e). The base fuel used
was a Eurosuper fuel to EN 228. The deposits were measured on the four intake
valves, from which the mean was formed in each case. In examples 2a and 2b, in each
case only the pure polyisobuteneamines P1 and P2 were metered in, and in

examples 2c-2e in each case commercial additive packages or reproductions of
commercial additive packages which additionally comprised — as well as further
coadditives in a small amount, but which exert no influence on the intake valve
cleanliness — polyether carrier oils. The doses of the particular additives specified in
ppm by weight (reported as pure substance content, without solvent) are based in each
case on the total amount of the gasoline fuel formulation used. Table 1 which follows
shows the results of the measurements.

Table 1: Measurements of intake valve cleanliness
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sticking in three successive test runs) or _a "fail"
2¢ vaBase wlieclkiahgitheutereitires)st , second or thP#@ of the

SUCREERIOMDM BSlvelgHNS) T1 Mabypersiy wkigny beconmes

not I r Vit hne stakting onl

w the SeRePay S FeBip T U85 Rbrt SRR OF B 228! Mo oY
differentiation, testing was 40deliberately effected

2cldn Bde W(dmiwith@n@edmﬁegxpect ed val ve st Btking. The
0S WoVIE=" s kg igBpeci fied gn m b
vvelfgﬁiﬂér@gﬁ??g’gﬁghg pﬂrggg%gﬁ%ﬁ?giﬁomenf, 1gvi‘t ﬁgut d
sol Ve htP REEPHYERAY ! @R PaLREWE ﬁhe t ot al ” anount of

gasoline fuel formulation BASF
28Kt Benonsel s hahs AGQdRvdsPF 60550 EP 19 313
P1 (70 ppm by weight} + T1 (54 ppm by weight) 78
P2 (70 ppm by weight} + T1 (54 ppm by weight) 56

"T1" is a commercial polyether carrier oil with the structure of a tridecanol reacted with
22 mol of butylene oxide.

it is clearly evident from examples 2a-2e that, within the range of customary scatter of
the results, on the basis of the measurement inaccuracy of the method, a comparable
efficacy in keeping the intake system clean is present when the inventive
polyisobuteneamine P1 is used to that in the case of the prior art polyisobuteneamine
P2.

Examples 3a and 3b: Valve sticking performance

The testing of the valve sticking performance was undertaken by tests in the VW
Wasserboxer test to CEC F-16-T-96. The base fuel used was a Eurosuper fuel to

EN 228. The criteria of the test method were used to test for a "pass” (no valve sticking
in three successive test runs) or a "fail" (valve sticking in the first, second or third of the
successive test runs). Valve sticking becomes noticeable here by virtue of the engine
starting only with a delay, if at all. In order to enable a differentiation, testing was
deliberately effected in the boundary range of expected valve sticking. The doses of the
particular additives specified in ppm by weight (reported as pure substance content,
without solvent) are based in each case on the fotal amount of gasoline fuel formulation
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Example 4: Mixing tests of compatibility of detergents with carrier oils at low
temperatures

The compatibility and storage stability of polyisobuteneamines and polyether carrier
oils were tested at 20°C (room temperature), 0°C and -20°C. To this end, in each case
60 parts by weight of a 50% by weight solution of P1 or P2 in a hydrocarbon mixture
customary for this purpose, as the diluent, were mixed with 40 parts by weight of the
polyether carrier oil T2 or T3 at the temperatures specified, and the homogeneity of the
mixture was assessed visually. "T2" is a commercial polyether carrier oil with the
structure of a tridecanol reacted with 15 mol of propylene oxide; "T3" is a commercial
polyether carrier oil with the structure of a tridecanol reacted with 30 mol of propylene
oxide. The propylene oxide-based carrier oils used are known for the fact that a slight
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eneam ne her c rr|e
SNy, Tor SETRIISTE ThE asuts O W'X@& ?ﬁyf? 8% raipd In the table
wﬁmhlﬂdsli_oae. clear solution P2+ T2 clear solution clear

sol ution phase separation Pl +T3 cI ear solution clear

sol ution ear. sol +
Table-4:- MIXCI:ng tests- ?--pglg/lsgtr)]utepr%eams-rl;gs with- pglyether carrier oils..

20°C 0°C -20°C
P1+T2 clear solution clear solution clear solution
P2+T2 clear solution clear solution phase separation
P1+T3 clear solution clear solution clear solution
P2+T3 cloudy phase separation phase separation

The results show the significantly better compatibility of the inventive P1 with the
polyether carrier oils compared to P2 of the prior art. -

Example 5: Mixing tests of improvement in the compatibility of polyisobuteneamine in
a mixture of mineral gasoline fuel with ethanol

The influence of polyisobuteneamines on the improvement of compatibility in a mixture
of mineral gasoline fuel with ethancl with regard to the production of "E85" fuel was
tested using P1 and P2. To this end, equivalent amounts of in each case 0.1 g of P1 or
P2 (pure substance, without solvent) were predissolved in 30 ml of unadditivized
Eurosuper fuel to EN 228 ("GF") (such high "dosages" are unusual in practice; in other
words, the cloudiness which occurs here will be significantly lower with dosages
customary in practice). Thereafter, the mixture was made up to 200 mf with ethanol,

which corresponds approximately to the composition of the "E85" fuel. The sample was

observed for occurrence of noticeable cloudiness. The table which follows shows the
resuits of the test.



10

15

20

phase separation phase separation 15The results show

BASF Aktigndeselsntaft better cof®aPiB ity of PheB05S0EP

inventive P1L with the polyether carrier oils conpared

to P2 of the prior art. Exan?,{e 5: Mxing tests of

i nprovenent in the conpatibiTity of polyi sobuteneam ne

Tehled: mi Miximgetests arigaesliab fupsdhieti@nblel with et hanol 20

The influence of polyisobuteneam nes on the

i mprovenent of tibility i Lxfuke of 4 e an

gasol i ne fuel v(\ﬁﬂ?ﬂzetsﬁg’hol Wi t%lﬁg%gr{lg%t?o the'maﬁ'%mé n &85

production of '8ggEonpliel was @Qﬁ”@gtoﬁffng P1 and P2.

To Phis end, equivatieftthanmunts of KM each cadehtGidudiness

of or P2 (pur , W t houb.ssol vent )niy¥eEiBudiness
Bl &)éP?ﬁétot?é?ﬁﬁad D1 g

predi ssol ved in 30 ditivized 25Eur osuper

fuel” to EN 228 ("GE") (such high "dosages™ are unusual
Thas@reactd sew tha ceahe strowy idByerchef tegodintes 81 whitiedimprovement

oPﬁ%lHoﬁn:EQ%iﬁyM bblyiBSoEEHRINTIA AN Mikidr& WeFinkirdI R a8EIFRIES with

ustonary i ctice). T eaf t er h : r :
cfhsae 280 2 U SHO@ hAF Mo Qo) CHGRaTe Hih P2
cappaioxvatane rgtiota etiractdpipese (i ba velumeratio pRgmanqieGF can be
inElk&sg_armlm u@% pbsevedoidnesseeuitendse ta3aidl crajpbleme ratio
udi,n . t which. e

ogﬁtﬁggﬂl.t _o?}t'ﬁ%’ l?ﬁé)?ﬂ}%@%ﬂfcgHlypt\ﬁﬁerc‘a%\ﬁnéﬁ.

Akt i engesel | schaft 20070712PF 60550 EP 21 Tabl e

Exatbiei a9 Irfflestce dfthgeaisalsitnef thaeblysiobhteetdrainelon the flow
pr iRgss onVolune ratio of Final state in "E85"

addit1on ofethanol to OF P1120 ml of ethanol 4: 1sli ght

cl oudi ness P260 nml of ethanol 2: 1hi gh cl oudi ness These
The slarsagehel\a ibver-dbeaity polgisplarignaaning et éegsrd fieetter flow

pieif%fr‘ﬁﬂaltnice_‘! @wrg’dgtrpébptamué AR MeRRBbmBeobvitibe byahp atobint c:}f?swvent or
ol ylLsoput en ne n r I ne
sl St BAHETE R Brp e st B B At Bnola?
pulisbeutaerardieapitbindhe GanRéRs UE clirastyjicalpreguciior Arogessfor P2
(MG bR viskbkiey ¢Tf24€tdsanelilutedbt 10°2), bdjustreent of theedilnidri of the

t - ] . .
< pEIRn 2o Fiab8Y B JARRIRA RiandhyiHB cdichi &t 65% by
welghtt taseliechinitee same VAR ow ReE Uait §me.as4y thepnalgeppip pragiuction
pEicgBs for cannlentivemer kiobasit viessity 400&E@&Midiugd at 100°C) at an
ab@%ﬁ@??ftg%ﬁil&@? HHSEOH Spa@dt whithend QA SARBEAPEAMNG. to a

0 erformance_The advant age of a 0 .
PPOET SUISEGET T oK IRoBUE GiSNT RO gl §110§9% of active
pbigtricerdidsbived in less diluent.



10

15

20

25

30

35

?rnance t hrough apparatus and |ines becones
eV| by the anmount of solvent or diluent which is

r equi red for the throughput of the sane absol ute

amount of pol yi sobuteneamne ypthin the sanme tine

unit. In a typical production process for P2

Ckdimemat i ¢ viscosity of 241 cSt, undiluted at 1000,

adj ustment of the dilution of the end product with a
customary hydrocarbon m xture to ol ymer content of

85% Bypoh2@busingAmineey i ensr# f‘?rmé"%grre vol une flow per

unit tinme as in the anal ogous production process for

the inventive Pl (kinematjc visgosity of 98 cSt,

undi | uted at 100C) at anRaBfedtRBnt of tMe dilution of

the end product wth the same hydrocarbon m xture to a

pol ymer content of 71% by weight. This neans a

productwhen rise for P1 of 9% of active pol yner,

di ssolved in less diluent. PF 60550 22 O ains 1.A

pol yi sobut eneam ne of the general fornu

S5RI - GH2VAIRRRAR | if ai pelvisibety! radical whigh f%ﬁ?rl\fseﬁf@”nﬁo%e% and up to

pol y'z?ne/b qlog.gggs# rP@uteM\é‘ Shhbsa ﬁ%b&egvé‘régannb@@biut QBN M, of

and up 't by wei g t of n-butene and has a
nunbémmaG@}E@QOH@Wécular weight M of from600 to 770,
and the variables IR2 and Ware each i ndependently
hydrogen, a Cl-C18-al kyl,

C2- C18e whriebiapl R’GnddR-ask kgehaingepensipahoRYAresznom G yalky,
15pol?/ (@XE%KM 13,,.c0! M@Bf&w @ﬂﬁpgoén(@aﬂyn@]y&roﬁy CrCuealiyl

pol ya ky enel'nm ne radi cal ogether wit
nitr o@e'fﬁomatm)=twlwymepﬁé@m@ﬁé”lﬁéwa'ébi'e“%ifr@‘earad‘ca‘ or, together

het ervﬁﬁ’ytﬁ% nﬁro:%;laﬁ‘ \A}?rﬂ‘ﬁi \.Wﬂclhﬁfﬁayk%i‘?@Boﬂ@dah@@h&ﬁrdc?@@tringgwhich

a polyisobute has at | east one of

t he
f ol | dveisigep cbiséedi vy eactop A Pyispsiancom et hes ahpasions of the
doubl | east 60 nol % based on the
cﬁ\%];géro%m?%] 9

polylso content of isobutene units in the
pol yi sobut ene pol yner skel eton of at |east 85% by

. ) 007
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hydr dgen cooeniofssebutaniean8e il &he@@éfrsoéém@@ﬁbm@ﬁak%@ma of at least

suit yst. 2. A polyisobuteneanine of the
AHE pf Fehy ! . | e of t

genera according to claim1, in which the

[c] polydispersity of from 1.05 to 7

with carbon monoxide and hydrogen in a hydroformylation reaction in the
presence of a hydroformylation catalyst, and subjecting the oxo intermediate thus
prepared to a reductive amination in the presence of hydrogen, of a suitable

nitrogen compound and of a suitable catalyst.

2. A polyisobuteneamine of the general formula | according to claim 1, in which the

variable R' has a number-average molecular weight M, of from 700 to 730.

3. A polyisobuteneamine of the general formula i according to claim 1 or 2, in which

Amended sheets



1

[w]

15

20

ﬂ@%?é&ie Rl has a nunber-average nol ecul ar wei ght M
rom 700 to 730. 353. A pol yi sobut eneam ne of the
general formula | according to claim1 or 2, in which
Amended sheets PF 60550 23 qﬁ@ -NR2R3 npi ety has been
obt ai ned from amoni a or a pol yam ne of the qenera

f or mirleaNRYR HANe(YCHBCRANIGiITRGH{AM RTBIGNIaWRT 2 POl FBINE Of the
varlagrl] al%n‘?hl?n integer froml to 5. 4.A

pol y but eneam ne of the general formula |I according
to cI al ms 1 to 3 withhNa(GbhbhEmiit-b-Mi scodlity of from 70
to 200 cSt, nmeasured in undiluted format 100C. 105. A
fuel corrp03|t| on conprising at |east one

pol yingdtint tenearidnends an éegpefiemal ©f%r nul a | according
to claim1 in an anount of from5 to 5000 ppm by

“weight. 6. The fuel conposition according to claim

m 5,
£.onphipslyisgbfiteoearoing of §eaByetsy) fadigneceprding to claims 1t 3 with a
CL- s %5%9%@%&?%??_%77% tb I@@ k8t ﬁ%ea‘é@:‘e@hﬁ uRdilutd¥erorm at 100°C.

conpo CriFon use o pol yi sobut eneani nes of
the general formula | according to claim1l as fuel

ddi fLYeef%o%&nE %m&&%brﬁ%gt ﬂ%éé?gpéﬁr&)lﬁ%bdtéfnééfmlﬁ@ﬁf the general

‘et er gent carrier
pol yrcsmmatsau:eamﬂgee cHimtitie ag @meral o tas FO0RRED PHivREN
to claim1l as 20fuel additives for inproving
conpatibility in fuel conpositions which conprise
Bi neTiad fuelisdmusitioeraccamihgdp ClBira Pk eaiop!EiNgAFHRA Beiclo 5y volume
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7. The use of polyisobuteneamines of the general formula [ according to claim 1 as

fuel additives for improving the compatibility of the detergents with carrier oils.
8.  The use of polyisobuteneamines of the general formula | according to claim 1 as

fuel additives for improving compatibility in fuel compositions which comprise a

mineral fuel content and C,-C.-alkanols.
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