WO 20091050256PCT/ EP2008/ 064021 Fuel additives with inproved mscibility
and reduced tendency to formenulsions Field of the invention 5 The present
i nvent i orvpebeyese2sbo novel fuel additives obtai nabl e byPCcgapRéosgoar boxylic
aci ds and al kanol am nes under specific conditions. Said additives show an
i nproved p r e h es to
nmet hods of %Ll{egpéﬁﬁee%%ﬁ“ # rd\)ggﬁpﬂééﬁi.l.{‘ gngsleecdod}t g‘l]?ﬁrﬁ%b@jgoa@d ives;
and net hodenodlsioms ovi ng t he 10st orage stability of additive packages
conprising a detergent additive in an organi c solvent. Background of the

i nvention 15Reaction products of fatty acid derivatives and al kanol nono-
or pol yam rmesid af Bekivewiort 0 be useful additives for application in gasoline
and diesel. Chapter 7: Oganic Friction Mdifiers, Lubricant Additives:
Chenist?y and Applications; Leslie R Rudnick, CRC 2003, |SBN 0824708571.
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are preferably |l o aglf strai g}eﬁ chain npl ecules with sng pol ar heads. They
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Van der Waal s forcqikcause the nolecules to ali el ves, such that they

form nul ti i 8NFRIAVERACKIGSLANERIRY ﬁalﬂaﬁnguvegoar@a@g%%g IMRERUAB IS of
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EP 1 295 933 describes deposit control additives for direct injected

engi nes av&PIVEBt e by reaction of monocarboxylic acids and pol yam nes. Mbst
preferred is a nolar ratio of 1 to 1.5 noles of nonocarboxylic acid and 1
nol e of po ne. Peclflc referred ex- 30 anples are the reaction
product s o—ﬁﬁg@PH%l%F—%#ﬁﬁﬂﬁi-of tallow fatty acid or oleic acid and AEAE
According to the general procedure di scl osed therein the reaction is
perforned at reflux tenperature which is in the range of 150 to 175 C.
There '8 n&eaGiRfERPAYS RhiGlY PRIdLsr 'zaata/seaﬁ%ﬁ{kawtrﬂorr%@ﬁeewaweé REVETIMY t he
reaction cefgé uk§0Baddivbaforpblication ¥ gisoliastid @8sdlenper ature) such that

pol ysubstituted al kanol am nes are prefer- W) 20091050256PCT/ EP2008/ 064021
2 entially fornmed. In particular, it is not suggested to control the

ki netics ofcﬁabﬁarWemgaManoaa\h&ﬁﬁdr@gu@n@emt/s@blt.eeé DReeiighUdrR Aplichtidhs; EP 1

435 386 descr| bes | k rove the accel eration
?_es lie F? Ru mc% &SC 20% ?SBN 0%24?08571 Kenbeekr'ra%d Buenemann expla?n

20 that non-acetic organic friction modifiers are preferably long straight-chain molecules

with small polar heads. They are described to form adsorption layers on the surface
where multiple molecules are adsorbed by hydrogen bonding and Debye orientation
forces. Van der Waals forces cause the molecules to align themselves such that they
form multimolecular clusters that are parallel to each other. Examples of organic friction

25 modifiers are oleylamide and glycerol mono-oleate (GMO).

EP 1 295 933 describes deposit control additives for direct injected engines available
by reaction of monocarboxylic acids and polyamines. Most preferred is a molar ratio of
1 to 1.5 moles of monocarboxylic acid and 1 mole of polyamine. Specific preferred ex-
30 amples are the reaction products of equimolar amounts of tallow fatty acid or oleic acid
and AEAE. According to the general procedure disclosed therein the reaction is per-
formed at reflux temperature which is in the range of 150 to 175 °C. There is no sug-
gestion made in said document with respect to choosing the reaction conditions (molar

ratio and/or reaction temperature) such that polysubstituted alkanolamines are prefer-



5 properties of internal conmbustion engines. This docunent describes

al kanol nono-am des obtai nable by reaction of 1 nole of fatty acid or it's
est ers arioRoeplse2sef an al kanol nonoam ne. EP1 272 594 #€3@PR98H640RE use of
friction nodifiers, which are the reaction products of 10 certain natural
or synthetic carboxylic acid glyceryl e ers and al kanol amines in

combi nation with a detergent additive in gasoline for inproving the

del i very ofen¥.£|§ b n@.ﬁamgﬂéﬁ ltesrnat%ugg&té%rdoﬁﬁ&tth&fqnar& cﬁr&% Rictioh
reacti on of parln iction nodifier is performed w thout applying a
specific té Wéﬁ@ﬁ@ Jpteoemperatmedrefeci fi ¢ sel ection of a significant nolar
excess of the al kanol amne is neither suggested nor exenplified. 15
Simlar friction nodifiers are disclosed on WO 20071053787 where it is
suggest ed tRF dsE% B daperiven febniridaalkane! wmidesa ity Emrroves thea peesisplied
certai nsCopRdrls! b Phorh) {ARITSIFIongHEL! This SRUFBAL HalFBol GBI Rdnbl Ui d
at -8 C or bel ow. hese additives provide good performance,

t hey have $Mi¢Rs @*@a'ﬁ@blélté/ar@@étrﬁna@fek %Qéf&% acife P 'tB(ﬂSFﬁfS and demaleeof pst  of
such conmpongahs mbakimih€e enmul sions of hydrocarbon fuel and water. Such
enul si ons can cause severe damage in nodern cars; additive suppliers
therefore need to conpensate this effect by adding so called dehazers. 25
Fur t her mor e posi) £94 §aiehbds the 338 e Hiztigh n%dﬁléfsb%)@h'&e% I‘éaHﬁBneﬁr}Sd@(ﬁQ oftn

al kanol am ne show a strong tendency to formnulti-nolecular clusters,

whi ch r185uIC?§a'PrPa|TU’€@|d?ﬁﬁa/ﬂm9F'¢ caRpowylicracid glyesiy! %&réﬁgérﬂkaaéﬂﬁminﬁéﬁn §QBh as
Pl B monoanigigsion Rlith dVaQt@P t SHHIRRS inCadlif ff GRbAVIFGARS -deRle &F tRf frigtisin
fatty acid amdes with - based products 30therefore requite expensive

sol vent s smaflifigs t%%'bbﬁ@m ef the @PBBrs The resshpnplpeeardy theifigtipe modifigpis
2009105025%%/@@@9%@%?@/%9% 5 é‘(ﬁfld feﬂd%%t@reaﬁr%fllbe¢%'sﬁé'élflcis@élé'étioﬁrl?f d0
overcone these probl ens hey vm | east unfavourably i ncrease costs so
that some 6fonifisartemalaiexresssofaine @ib@n%@ﬁhﬁﬁnﬁcaﬁ'ﬂ;ﬁré@gaﬁt%é’%@XGGMH@d

pr obl emst 0 S}?rﬁllasrqm’tﬁﬂ RAYAiliEE RE &Ll '?)YIEWU Q@b?/@éﬁ%?f\ﬁ‘fé?e itY8Suby es‘i‘@d’% op
addi tives, which show better solubili and atibility as we as m | der
emul si on béKa®EaMeHAFOEbINERR MR S@'é%ﬂit ?'@)ﬁ' @'dfmfi §ef§ﬁm F@WP@/“@@BEIB) and
al kanol  anirggsnueMtditte dBhEIHAAR! kmalFiHd HiAd Bi g @orsbe%\,l/ar addi tive _
performance profile. In particular, the additives of the present invention
shoul d i nprove the storage stabili ty of additive packages, in particu-

10l ar at {@BAIEGHMLTIRRLI YA ids o@RbeHRAbibe) Ty Mide LRAITBEATRIAARG On of
fuel /water enul sions so that |ess or dehazer'is required for preparing
the fuél. Sumaipirgolar§BuGtigent i on 158ur prisingly is was found that the
conversi on products of carboxylic acids and al kanol am nes obtai ned under
specific reaction conditions and which result in the formation of specific
conpl ex reddast & sHEk campenedmstablizaersulpienanf ihydroparepaiuelcangl water.oguch

pol arity cQpffidiéntttincanbé Eéveﬁ‘@\’ﬁmﬁgé frl pb&&Th c@%dbaéilﬂ\?e ARIpliOsReERrd Redd®
fuel, in particular gasoline dition, due'to their |ower polarity they
are better te sorpeenSsietis qfiechinnaddingien ¢alied dgbazestpounds and need no or | ess
dehazekst 0 conpensate enul sion effects.

Furthermore most of such 1:1 adducts of a carboxylic acid moiety and an alkanol
amine show a strong tendency to form multi-molecular clusters, which results in incom-
patibility with typical detergent additives such as PIB monoamines, PIB Mannich
amines or PIB succinimides. Blends of such fatty acid amides with PIB-based products
30 therefore require expensive solvents such as hydrophobic alcohols or comparable

solubilizer.



Det ai |l ed description of the invention A) Preferred enbodi nents A first
enbodi nent of the invention relates to a reaction product, obtainable by
reacti ng,wprednsedsby in a thermal condensati on reacti onPCa/EP2008O%40R1 ¢ aci d
(or carboxylate) conpound of forrmula | RICOOR2(I) in which RL is an

al i phatic Cl- C30-hydrocarbon radical; R3is hydr ogen or al kyl, nono- or

pol yhydroxyal kyl , or ammoni um WO 20091050256PCT/ EP2008/ 064021 4 wi th an
al kanol  amigg, (Pffthérléearé @édﬁH'c@l édlutlﬂlﬁ'g{%%oérwmé tl’(&%rpﬁbﬂerﬁé ABH WitatdE £t un-

i ndependently sel ected from hydrogen atons and |inear or ranc%ed chain
hydr ocar bohev@ueghhsinciense a3tp6n thn gomedtl thasecadddives areanatyecpremigaliymdenupt ed
by one or sNH groups, and which optionally has at |east one hydroxyl
group attac to a carbon atom with the proviso that R3 and R4 are not
bot h hydrogen atons and that at |east one of said residues R3 and R4

carri essat 1heandnie o B doRey Bl Ind pr et fentidr tbromMleinakab beveibp ddfavear Doxy |
groups (-000-) he carb F/ ic acid formul a he nol ar sum of OH
and NH grouﬂECfbﬁhQVh@eﬁq?m%@P' tarﬁnﬁeCQﬁmpaf“bH'Wuﬁ%Weil ﬁSnmddfFraWQé'S@ﬁchE‘ﬁV'Ou"er
reaction cqgll LARRSHAP R AddiErs a1} hads Gha BIKBRACIHRBS,REARL Blotera-
conpri si ng poI y- 1bsubstituted al kanol am ne derivatives. Preferably, said
pol ysubsti it srpintaisingcr sielamgsiditive peyfeamansayrefiedy particrian|theaddidvegef the
rivatives %rré‘seﬁpméﬁt%‘ﬁ%rfo[]ldﬁﬁ‘fp%vr&ﬁé%ld?é&eoétgglﬂl?tof 2o @ baRRIGkS. R paficlP! ©
than 20 wt preferably nore - % in particular nore than
60 wt. 1% Hﬁis?é(ﬂebePﬁF@WéeStféﬂlw 076weng rhogd 'fﬂW@V@‘&?c@ha@ﬁ sgpay@tien of foal/waier ot her
hand 1:1 a@%mélénsasrcﬁhgtrlgﬁa&tnd (ﬁbr%zérqg?équﬂ'%%}tprﬁgar%g thé fueP0 OF | ess, mnore
preferred at -%or less and nost preferred at "a |level of 10 wt.-% or
| ess, |ike

Summary of the invention

15  Surprisingly is was found that the conversion products of carboxylic acids and alkanol
amines obtained under specific reaction conditions and which result in the formation of
specific complex reaction mixtures comprising substantial proportions of low polarity
constituents still have sufficient additive performance in the fuel, in particular gasoline.
An addition, due to their lower polarity they are better compatible with other additive

20 compounds and need no or less dehazer to compensate emulsion effects.

Detailed description of the invention

A) Preferred embodiments

25
A first embodiment of the invention relates to a reaction product, obtainable by react-
ing, preferably in a thermal condensation reaction, a carboxylic acid (or carboxylate)
compound of formula |

30 R'COOR? (1)

in which
R is an aliphatic C;-Cap-hydrocarbon radical;

R? is hydrogen or alkyl, mono- or polyhydroxyalkyl, or ammonium,



about 0,1 to about 10 or about 1 to about 8 or about 1,5 to about 5, about
2 to about 4 25wt .-% based on the total weight of the reaction product.
Accor di ngwoco@/dsmssher preferred enbodi nent the reacti oRCpEPAWS64921 t he
invention is obtained by a process, wherein the nolar ratio of the carboxyl
groups of the carboxylic acid of formul&1 to the nmolar sumof OH and NH
groups of the al kanol amne of for- 30nmula Il is in the range of about

1.8:3 to 3idmn dnf Lot Lnledt the Sruh@ 2. 5:3. Preferably said reaction is
perfornmed by a) heating the carboxylic acid conmpound(s) of fornmula I (in

substance or dissolved/ or dispersed in a suitable Iiquid which does not
disturb the reaction) to a first tenpegar3gMO 20091050456PCT/ EP2008/ 064021
5 ture in a first tenperature range, allowi ng the preferential reaction of
the acid with am ne group(s) of the al kanol am ne; b) adding thereto the

al kanol 5ammﬂ1%ré?ﬁ’rﬁ3‘°é%d(?3|)ar9finééﬁ\?h%érﬁly' delddidy %Pﬁh?&l]?gerpratc%ss%% ViiREarbr

dispersed in a suitable liquid Ich’does not dis the reaction) under

5cont r ol | ed®ranshadchandyprpcarogardrewpsatisi epraen chrip ©hwbichrontinallychpie atair e

above said rt‘];ﬁé@tbtytd?n'ép(ﬁiI AbMY ENH2BRRIps Cand ﬁ/ﬁﬁ;ﬁicﬂﬁoﬁéﬂ? IERTRAEAI SnRYhydroxy!
mai ntaining the tenmperature in Said first range; d) and i ncreamgjg t he
r

first tenpératnatached idvecarbee alogh Winibeprovise tatdd eoAR reepelhatiubdrpen
second t enpesAd Hh PthatBG8adt o8 W BSid radid RRIRTAITENS RIS 1Q]st bES hfldxyalkype 10

carboxylic acid nolecules with any reactive group in the reaction m Xture,
preferdBly 9QHd:| the ampunt of water condensate is at |east equal to the
t heoretical amount of reaction water. Preferably, the first tenperature
in step a), b) and/or c) is kept in the range of about 15100 to about 155
C, as for dxamia ratwotthe terbogylapens (13900, of dhre easberylia agdiohfamela! tade C.

Pref erabl y mdihes 32 600H 4rRMISRASUHsr itk k&Rl Bnihe of®RAulhM ik féerahgéﬂaﬁd @h- 160
to 210 C, as for exanple about 170 to about 200 C, or about 175 to about
190 C. 20 derreaction conditions supporting the formation of a reaction product comprising poly-

15  substituted alkanol amine derivatives.

Preferably, said polysubstituted (as for example polycarbonylated) alkanol amine de-
rivatives are comprised in said reaction product in a proportion of more than 20 wt.-%,
preferably more than 40 wt.-%, and in particular more than 60 wt.-%, based on the total

20  weight of the reaction product.

On the other hand 1:1 adducts are present in a total amount of 20 wt.-% or less, more
preferred at 15 wt.-% or less and most preferred at a level of 10 wt.-% or less, like
about 0,1 to about 10 or about 1 to about 8 or about 1,5 to about 5, about 2 to about 4

25 wt.-%, based on the total weight of the reaction product.

According to a further preferred embodiment the reaction product of the invention is

obtained by a process, wherein the molar ratio of the carboxyl groups of the carboxylic

acid of formula | to the molar sum of OH and NH groups of the alkanol amine of for-
30 mulallisin the range of about 1.8:3 to 3:3, in particular 1.9:3 to 2.5:3.

Preferably said reaction is performed by
a) heating the carboxylic acid compound(s) of formula | (in substance or dissolved/ or

dispersed in a suitable liquid which does not disturb the reaction) to a first tempera-



In a particularly preferred enbodi ment the reaction product the additive is
obt ai ned by reacting a carboxylic acid conpound wth an al kanol am ne of
formul a IWO 2089056356 R3 and R4 i ndependently of each ot h@CTEPRISHeIR1
hydrogen or a residue of the forrmula I11_25-[(CF1201-1h(CH2), R5(111)
wherein x and z are independently from @ach ot her integers from1l to 6,
preferably 1, 2, or 3, 30y is O or an integer of 1 to 3, preferably 0 or 1,
and RS is hydfd?éY a@i?st@erﬁ% H}H@réﬁget Bfowing e et Yentllélr%%rzgﬁﬁé\&ld\@@th
20091050256PCT/ EP2008/ 064021 6 wherein z 1Ts as defined above; with

provi so that R@'Womsmféhﬁéﬂﬁwﬁmmﬁtdr ogen atoms. 5ln a further

par ti cul ar by BuGHEHdeoalTE NABMEmIBSonRRBRUQN PRGN I HBLEhaSE: koM 3

conmpound of “formuTa I, Is selecte

or Cio-C22- céaeldeskor fisrereedin éﬁd'@l'ﬁkwu'@@th&hsdqeﬁétoééfsturbﬂféﬁ Eﬂaﬁb@%) Uf”H@F
conpoung of f e8fiH)I8g lcbndiforisch WiliéidoldVBIm §PInAESE Y M RAflcTatul gk baidl O One
of the residues I's hydrogen and the other is a residue o

formula Il1, WF@WF%UE@aQQ%r 3, yisOor 1, zis 2 or 3 and R5 |s
hydroxyl or réa%ﬁhéiﬂ‘\%d&fndot]ﬁdgwméln@anllygtheteﬁ%@%ﬁ&b%sé@ﬂ%@%rﬁ%r embodi ment
of the |nvent|on addi tive packages are grOV| d, rising’in a suitable
organi ¢ soldeapd ertcrer%mthgﬁléstd@m&rg@m 0 tﬂ‘éﬂ?ﬁ@it@na{ﬁ'dtu & 1q @ g9¢0onghdéemeiat i on
product as demr@wa%%e&% el @nk Qamhg%rﬂf’e’mgﬁaéﬁ%%o@gf {RRubnyenti on
a nethod of inproving the storage stabl ity addi t1 ve packages wherein
the addPtive parbrR¥E asEnPpriesyss mtma@agea@ﬁ@gaémmzm feacienmiddig ereferai n an
or gani ¢ sol Vet infBRihacluaerindehsae Ahigad @qSAid 1RARKGSTcAanlRApt one
reaction product of the invention. In particular, said detergent additive
is selected fpbﬁﬂaﬁ%owt?'él kene nonoam nes, pol yaI kene Manni ch am nes or

pol yal kene succi ni m des. 25B) General definitions A "reaction product" as
used herein neans the product of a specific reaction of at |east one

car boxyl i ¢ Paefetpbiye Ao fifst tesrpaialuey FoXoP ia¢ Rcang/ & onpo liert e e sandiery) abopkt
reactang, apd t@%b&ﬁal%‘s BNSs AlreRBAbIeABE1 7T tofdbodt kaded, @HpBE: PR ARLNI
second reactant as explained in nmore detail below The reaction product is
conplex in'88tGre, i.e. consists of a conplex mixture of constituents, the
profile of which being substantially predeterm ned by the reaction

condi tions of said conversion. The reaction product is, as such, sui tabl e
addi tive f defe@blys thenepoesd iempsratvein sier dbie Keat inHbe rangei afilea pR1erCt 3 use.
The for example about 170 to about 200 °C, or about 175 to about 190 °C.

20

In a particularly preferred embodiment the reaction product the additive is obtained by
reacting a carboxylic acid compound with an alkanol amine of formula Il, wherein R®

and R* independently of each other represent hydrogen or a residue of the formula IlI
25 -[(CH2),NH](CH,),R® (1

wherein
x and z are independently from each other integers from 1 to 6, preferably 1, 2,
or 3,

30 y is 0 or an integer of 1 to 3, preferably 0 or 1, and

R® is hydroxyl or a residue of the formula IV

-NH(CH,),OH (V)



WO 20091050256PCT/ EP2008/ 064021 7 product may, however, be concentrated (if
necessary) in order to renove residual solvent or |ow nolecul ar

consti t uaNOp0Yaskas6wat er or non-reacted reactants, if aBmgI/EP2008/0d4921 t er m
"car boxyl ate conpound” refers to any conpound of fornmula | as defined d 5
above. The term "aliphatic Cl-C30-hydrocarbon radical" denotes an acyclic
radi cal which is conposed substantially of carbon atons and hydrogen atons
and conprises f Aj e

hydr ocar bon r advfﬁcyg% I:I'I s|§|ao§§ flerfr%gi Jbgo%ﬁmgﬂﬁé ?r& sfoqhé?tQQe%@E)?@ ,rbrélhgng)itheﬁgl :

al katrienyl or Jsedepe9msy adi cal . Those skilled in the art will appreciate
thr m ni mrum nunbers of carbon atons that need to be present in hydrocarbon
radi cal s of various degree of unsaturation. An al kyl radical conprises

Cl- C8-al kyl radicals which are linear or branched radicals 15 having from1l
to 8 casbory atfser ;@ﬁ@mr@spréﬂa%@%%@ﬁnémhgﬂea%@k)kaahcf.@%%éd fishhy!
ethyl, n-propyl, 1sopropyl , 1'sobu or tert-butyl, and
addi ti onal [opmpewrd,pf formutad, HW'@UlSﬁeleCE&drfétfhﬁztﬁn yar ngsweﬁh()* -Gt I Cio-Co-

2, 2-di met LRl acidk S PEQBM tneligry! . L, 1- di et hyl pr opyl,

1, 2-di net hyl propyl, 1-nethylpentyl, 2- nethylpentyl 3-nethy|penty|,

4-met hyl pentyl, 1,1-dinethyl butyl, 1, 2- dlnethylbutyl 1, 3-di net hyl but yl,

2,2- 20 di | ! M " 5
. et hyl but ol éf@gddyfh}é @%nfp%tg'd?g?@ﬂl@lﬂt% sele%fg?j; ﬁ%@gsax?gnm% Wandrsehhylchiit ¥

1- et hy101- B 19 Ier ispigues R é'ﬂ‘%ﬁl Jszhm@gwu qﬂdotbwotheﬁéqo@ WSIdl@chjhe fmeputendi r
constit ut i Qitkeih S UBIA3SHRID 81, Zigbh sk is BoicRy A Bliltid of WElisauta whi ch
are linear or branched radicals having from8 carbon atons. Exanpl es
t hereof ardévoctyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,
pent adecyl, hexa- 25 decyl heptadecyl octadecyl nonadecyl ei cosyl,
hencosyl , docosyl trlcosyl tetracos pent acosyl , hexacosyl heptacosyl,
oct acosyl , AsepraEgsipl anaeriagybodimeai pf ﬁ"@n@vemtm iivej Rasiages arf gravided,

honol ogs a'?:@m%ﬂﬁﬁé bl 50iR4BRA orbﬁHH%BI%ﬁt%'ié%‘%f on(ﬂjé‘t@@éht SRIMREI Bt least one

C2- C8- al kenyl "radicals which“are nonounsaturated I'i near or 30 branched
hydr ocar borieg@ian erdsichrsdeliged ebdYe2 t o 8 carbon atons, as for exanple

et henyl, 1- or 2-propenyl, 1-, 2- and 3-butenyl, 2- nethylpropen 3-yl,

2- nethylpropen 1- yl, 1-, 2-, 3- and 4-pentenyl, 1-, 2-, 3-, 4- and

5- hexenyl , A@CWUEQtOEmOWEWe”ﬁmdwﬁwt@fHéb?éﬁ?@nflmeﬁmd(éJmpﬁwmQHheSBxaﬁhd
7-octenyl %Féﬂ)ll@} §CadditfepatRalEs V'F/ngélﬁﬁﬁé abéﬁﬁ\?gﬂﬁa%kagg C&:%Brlﬁskﬁné/dst bRe %e-
nonounsat urated |inear or branched hydrocarbon ra having from8 to 30
car bon 200 2¢o9nieE0iine PCIN PRROTSOEAb Midh raethad CO'ERWI@@'WQH@IS@@W@&R@G
octenyl, nongmgt ondeCRABH prd!ﬁh@?@ﬁt‘ﬂ%lmvéii\ﬂgﬁclﬁrbgrt’lcuiaﬁ Qﬁ@%@i@rgeﬁt%ﬁﬁﬁg@(ﬁenyl
pentadecenyl hexadecenyl, heptadecenyl, octadecenyl, nonadecenyl,

ei cosenyl , Sﬁ@ﬁ@6§BﬁVBSFN@@@%@ﬁyFm“ﬁﬂv%ﬁs@ﬁVﬁWe@%ﬁkﬁeﬁﬁéﬁvnesQéﬁ@M@bgﬁhyl
hexacosenygucaﬁﬁﬁﬁgosenyl oct acosenyl, nonacosenyl, squal enyl, their
constitutional i1so- 5ners, higher honDIogs and constitutional isoners

t hereof. Al kandi enyl radlcals conpri se C4-C8-al kadi enyl radicals which are
d|unsa@graq§d(i*g§@5m9ﬁmgganched hydr ocarbon radi cal having from4 to 8
carbon atons, as for exanple bu- tadienyl, pentadienyl, hexadienyl,
hept adi enyl or octadi enyl and their constitutional 10 i somers; or

C8- C30- al kadiredibn bAshuealas ueBl RBRNPmELNERIMHbAIR 6T & Sp&ddc r%ctﬂi’na&%"ﬂ?éést
hydrocarbon radi cals having from8 to 30 carbon atons.. Exanpl es thereof
are oct adi é’ﬁ?IcarWWm%meQ}é@édl%Wboxyu%é@é&ém@ﬁwd C@Ba'@@sdir%rmctant
tridecadi epyl,at i@kt %ﬁﬁgh&@ﬂme BE&k %ﬁt@ﬁ@%nﬁﬂé’bontgi‘ﬁ*@d&a‘éaﬁ’d ?éb)étant as ex-

hept adecadi enyl , oct adecadi enyl, nonadecadi enyl, eicosadi enyl,

hencosadi e@;amedjamacﬁeéewwelow rfhéd%ﬁiioémduci BraoaRaainahye;, - epémsasts ofi5
cosadi enyl 5 ESXAERFARURNY colt@RIAROHRAbRITM of @/ﬁkﬁ%\?@dkﬁc@ﬁntlally redeter-
nonacosadi enyl .~ squal adi enyl, their constitutional isoners, higher honol ogs
and const i titedRRINereasHonSOnitionsel saitkeonyersiaNnT e raGheEPIgHelds, ARpUBR a

present insgRiYIdGaERGk Wr L88!AESHrhalyTheed not be further purified prior to use. The



Al kantrienyl radicals conprise C6-C8-al katrienyl radicals which are

tri-unsaturated linear 20 or branched hydrocarbon radical having from®6 to

8 car bon wWoOanw/0562%56f or exanpl e hexatrienyl, heptatrienl pCoEPYBAGIRENY] ; OF

C8- C30-al katrienyl radicals, which are triunsaturated |inear or branched

hydr ocar bon radicals having from8 to 3d carbon atons. Exanpl es thereof are

octatrienyl, nonatrienyl, decatrienyl, undecat rienyl, dodecatrienyl,

tri decat ri epyluct kgl ARSRE eSHcentP Eéé&j‘l}ﬁ'ordm&%%@é FdsRIdl s

hept adecat r | enyI 25 oct adecatri en nona ecatrienyl, eicosatri eny

hencosatri e’ﬁsﬂl Qr |%6U%€H1Ufﬁréﬂ%t'tuqnﬁﬁ b weter enyen- anébﬂdéwmtﬁllfe@m'l

pent acosatri enyI hexacosatri enyl, heptacosatrienyl, octacosatrienyl,

nonacosatrienyl, squal atrienyl, their constitutional i soners, higher

honol ogs arl@ederms { Farbexyiialcomeewrst sefere ieany cameowideef ferpuladias esTingd ds may

be presgnt jpp,sonjugated or isolated form 30 Polyenyl radicals are in

particul ar C3- C30-pol yenyl radicals which are generally unsaturated |inear

or branched aliphatic hydrocarbon radicals having from8 to 30 carbon atons

and four, fringCrorr 81i¢HatiER €0 0 hliloBbrboR GBS MBholeU SoRAadSd ENAMRLISS

t hereof are the higher unsat urated anal ogs of the above C8- C30-al kadi- and

trienyl respapesed sustangalty1fTeiBEREINERPOOSADE20 20T ARl earprisehdon & &

stated the 3beémor%|x5bﬁble 8 t30 E%o@éﬁfﬁ% Q'h'erhyhhﬁa%ﬂtrg&ﬁal% pFefsrably&anRs-

refers to C -C3al kyl as defined above. 5The’term "nono- or

pol yhydPox @&klenylr alkadignyl callcptrienyth wi pelypayl kgdicaihTeese skilled| ip degyartayill BPanched

al kyl radi ‘b?éc@@‘t’ﬂr%n“tﬂr%&mb@rs%f cbfﬂ)oﬁ%”témé:fﬁla@ﬁeéd l%rBelprBQerﬂerWJ?Q&r@érp”B

in which at | east one hydrogen atom for exanple 1, 2, 3,

hydr ogen at'@digals pkyasipds fegeaetdnsjuration, dr oxyl gr oup Exarrpl es t her eof are,

hydr oxynet hyl , 2-hydroxyl-ethyl, 2- and 3-hydroxy-1-propyl, 2-, 3- and

4- hydr oxy- 1- butyl, 2-, 3-, 4- and 5- 10 hydroxy-1l-pentyl, 2-, 3-, 4-, 5-

and 6- hydr dyyalkylHastipal, copprisgs CizCs-alieyl ragicalsmdich- argdingay o1 braneped) radicals  3-

4-, 5-156- haling®dth BidWy e5B¥Y a%n%tBkEmp%s%hé’rbBﬂ’é’r@WC?-CQ%@@Wad@QQ rh&RBVIT
onstltutlonal isomers. If R2 represents a pol yhydroxyal kyl residue,” said

hydr oxy gr &pé napepYlpisep@pylbnyputthod-Dityl tsﬁé\dtyb@ft @ffrbﬂli)éda”dl Qﬂdﬁ&nﬁi%lﬁﬂ’rﬁ}"

conpounds qf-mEfPiS/I'EHlyﬁrz lne‘ﬂ%/I l, @Q’H&F\j/lﬁ@typoi pA 9|mé19}blb!r%§%er1»etﬁﬁprfo%§/l

tri-glycerides r oxy " refers

which is at- ﬂemthxdﬁrowlaheweﬁet}évlpgqpylr édﬂ%tévlpﬁ@tv'i Rgnethyaentyk 8- neethylﬁentyl

particul ar 4tﬁ191rm/$eﬁt9| 4 qaf éﬁ%trﬂﬁtﬁfﬁﬁ | Nowith&tRyIBOS, hyqr(ﬂ&i%t tQIﬂQI' s gepl aced

by a hy dro>r;1y ﬂrou Sui t abl e exa es are stated above. |1 near or
et

br anchél- c Hotyb c2Bisinetylbuiyl, ﬁei"eathblbhtyb hieHyButyhh chihsdt?ﬂtylo rlal-Ry
bei ng i nt ertrrrH@ﬁw?Igrolwl o9, BBy Roroglit 1EAHAERYLRRAL i D it fibo)ieast

one hydroxyal k roup"”, npri'ses "a term nal dr oxyal group V\/mc is a
nono- or p(ﬁ‘leg?b{i// k?&q’ F@ﬂ'r Qj’r”éUH“%[@' &@meﬁ“eﬁu@bﬁﬁ/ etfalﬁt?x)ﬂoﬁb% §e<sa|b\6tr@(3nally

at | east OQ:QIS% &Paredh KX &HRartthel Padiofd hé\ﬁ Hro¥mBUB i et RCatbis 1IER-ImIIRY €,
like 1, 2, or 3 hydroxyl groups, 25whereby two or nore of said aIkerne

groups bei MEEPHAE@ChgenHeredys Lﬁ‘dBNFH-Qj?d@Gﬁ trideqyl.dstragiqcy|. @patadeeyl.iexpnear
or br a@?nhe‘éie?*l' I@@té&cbl{%t@@é’(‘fﬂ)%n%&ﬁp en:%gﬁllnlger%osya dcﬂ:os;ﬁ l‘ﬁ[:osg/l Q@tFaQ%leat oms,

such as 1,2 'ene | ene, 1,
butyl ene, P& Qtaélp%t 'I*F?@CQSYZ féﬁtﬁﬁ%ﬂoéh'e OC’@CQSyéh ﬁ*ﬁﬁaﬁ%}d 1SCQJBM ht\D‘P'érﬁ?@r‘s’f"fu’f'or‘al

1 S5-pentyl egnerd., @ghe?%%bdg@%ﬁd%ﬁstﬁﬂi&%l‘|§6H=1ér%@ﬁérebf50”9rS thereof. A
"pol ysubstituted" or "polycar bonyl at ed” al kanol amine derivative is derived

from an pol yfunctional al kanol am ne, as for exanple an al kanol pol yam ne,
wher ei n moigdn)Rtomprises C,-Cs-alkenyl radicals which are monounsaturated linear or

30 branched hydrocarbon radicals having from 2 to 8 carbon atoms, as for example
ethenyl, 1- or 2-propenyl, 1-, 2- and 3-butenyl, 2-methylpropen-3-yl, 2-methylpropen-1-
yl, 1-, 2-, 3- and 4-pentenyl, 1-, 2-, 3-, 4- and 5-hexenyl, 1-, 2-, 3-, 4-, 5- and 6-heptenyl
1-, 2-, 3-, 4-, 5-, 6- and 7-octenyl and also their constitutional isomers; Cs-Cao-Alkenyl is

a monounsaturated linear or branched hydrocarbon radical having from 8 to 30 carbon



one functional groups (-NH or -OH groups) of which, being substituted by a
carbonyl WD 20091050256PCT/ EP2008/ 064021 10 resi due of the formul a

- 00( hycr oxarbeosp2saher ei n hydr ocar byl has the sane neaniPRHEPAGSAGH21
"aliphatic G -C30-hydrocarbon radical"” as already defined above. In
particul ar said substituents may be deri®ed from same or different

Cl10- C22- carboxylic acids. The term "pol ysubstituted" enconpasses di-, tri-,
tetra and ré‘th‘F@rEx%Hﬁﬁéé fh'éFé%@ afe BB@AYI, ﬁ&‘n I%@éﬁ)ﬁaﬁﬁo\é‘één Adodecen l, tride-

" C2- C31-carboxylic acid” resents” a aln or ranc e sat ur at ed
or mono- orcepydl Sﬁlr@ﬁl%ﬁtﬁﬂ eﬁeé degerst- hﬁ;@ﬁ@‘@aylwlepieégq:wé ocraﬁiepam»thwaéfe- said
residue is gnat ERbEH, rfétﬂ%ébnvp%coéynyp(?ﬂlébs%!ﬁﬁafe‘%@&é%ﬂylh%bgﬁféﬁésrwl hreQS' due
or a mixture of such’residues wit Oan aver age

pr ef er abl y 350$8myl. dgpineasetyb astacPagnyl. cﬂﬂnaW%mWr équﬁléw,e“djehf @9[‘@&@@”3? @0-

resi dueg d%érgerﬁgrferr‘ﬂmn%fgggra%%Qmstﬁtfoﬁbﬂ%m&r@%&e&@r boxylic acids: CH3-,
CHs - ; C71-115 - |, C8l-117 - ;
C91-119 - ; ClOH21 - Clll 123 - 012H25013H27Cl4H29015H31016H33017H35
15C18H37C1IBRGRANGRAISHARRSER G ooy CRBIBACAT I MRS GRAERY Ingsi dues
derived from saturated, branched carboxylic acids: 1so-C3 - ; 1so41--19
- ;i so- C1®1 bnagghed hyq‘fré@ara%éadd@l h@‘éﬂg freond Fﬁ)%éa@ﬁa@mm%t%d‘or @tarf%ﬁ'@htl chain
caboxyl i ki 6AEA0: Gk iop(akRIEP ol LUEHY AR ek LSIBRIYC]
fromtwo-fold unsaturated ht - chal n"car boxyli1 ¢ acid ;

-, res|18ue$SQﬂ@’f$,v@rdC$'9®rﬁ”ﬁW%1 fﬂﬂ'@'ﬁjw@@f‘aﬁea@'é@lsat@ﬂeﬂl lgm@r @hé?ffﬁlcb%" lb‘MxyI ic
aci ds:  Cl7%dedfhon Fad%'érseﬂ\lméeﬁoquXCbV@@ cBFb%WaTthHE Qb fhpléd thérbPh octadi-

strai ght-chain carboxylic acids
enyl, nonadienyl, decadienyl, undecadlenyl dodecadlenyl tridecadienyl, tetradecadi-

H31

enyl, pentadecadienyl, hexadecadienyl, heptadecadienyl, octadecadienyl, nonadecadi-
enyl, eicosadienyl, hencosadienyl, docosadienyl, tricosadienyl, tetracosadienyl, penta-
15 cosadienyl, hexacosadienyl, heptacosadienyl, octacosadienyl, nonacosadienyl,
squaladienyl, their constitutional isomers, higher homologs and constitutional isomers

thereof. The olefinic double bonds may be present in conjugated or isolated form

Alkantrienyl radicals comprise Cs-Cg-alkatrienyl radicals which are tri-unsaturated linear

20  or branched hydrocarbon radical having from 6 to 8 carbon atoms, as for example
hexatrienyl, heptatrienly or octatrienyl; or Cs-Csp-alkatrienyl radicals, which are triun-
saturated linear or branched hydrocarbon radicals having from 8 to 30 carbon atoms.
Examples thereof are octatrienyl, nonatrienyl, decatrienyl, undecatrienyl, dodecatrienyl,
tridecatrienyl, tetradecatrienyl, pentadecatrienyl, hexadecatrienyl, heptadecatrienyl,

25 octadecatrienyl, nonadecatrienyl, eicosatrienyl, hencosatrienyl, docosatrienyl, tricosa-
trienyl, tetracosatrienyl, pentacosatrienyl, hexacosatrienyl, heptacosatrienyl, octacosa-
trienyl, nonacosatrienyl, squalatrienyl, their constitutional isomers, higher homologs
and constitutional isomers thereof. The olefinic double bonds may be present in conju-
gated or isolated form.

30
Polyenyl radicals are in particular Cg-Cso-polyenyl radicals which are generally unsatu-
rated linear or branched aliphatic hydrocarbon radicals having from 8 to 30 carbon at-
oms and four, five, six or more olefinic nonvicinal double bonds Examples thereof are

the higher unsaturated analogs of the above Cg-Csp-alkadi- and trienyl residues.



resi dues derived fromfive-fold unsaturated, straight-chain carboxylic
acids: C21 H33 Said hydrocarbyl residue may al so be derived fromfatty acid
m xt ur es WO 200¥@d25¢d from 30 naturally occurring oils &RAA/EP20S/064021
Non-limting exanples thereof are olive oil, palmoil, palmcernel oil,

peanut oil, rapeseed oil, safflower oil 9 sesame oil, sunflower oil, soy
bean oil, to beef tallow oil, lard oil, castor oil, cottonseed oil, corn
oil, soybean oil, whale oil, and coconut oil.As exanples of suitable fatty

aci ds t here may be ment i oned nono- WO 20091050256PCT/ EP2008/ 064021 11

car boxyl i ¢ latesgsoteerwipeatiated e érm ‘@lkyl’c,asripr PXAMRIC ip Blengantext of resiiec

beheni ¢, olgikfs toRELELHRYI bEldgfmerl HodbC, palmtoleic, Iinoleic, linolenic and
erucic acid. The term" anol am nes” has to be understood broadly. I t
conpri ses nonoal kanol a- 5 m nes, dial kanol am nes, and so forth. The

al kanol gm RgeGam ARSSET d%%y&%x%?l(ﬁ r%ﬂé?'é rtd @”@' -h9dr%§é;¢e{n%fl wWidhU8 &l iirBRb ti es

in addition to the one am no” group I'east  one dr oxy group.

Sui t abl e albrenshradkyesgadiget hadag rﬁi@ﬁbéttﬁ&m apftigelar fpe h%&l%ﬁb%atoms in
pr opanol amyfish ASIBRERRNAREEdMEatoRl, RErOBARIAM DE3, 8l 4 bF MY RRASRIAALRE,

but anol am nes, and pol yam noal kanol s_ |1 ke ami noet’hyl am noet’hanol s, e.g.
2-(2- 10am'$i@r@t"ﬁpllaé¢ﬁ Y R yH ERXH grpm@saml%af‘rhére%ﬁfmé\ydr@%memlr Zé)yéif?pflye

conmpounds Qfgt laql | ga L dyes 4
repr esentsq-eﬁ @u a%d éh glgghlbr@éylelﬁ S:% "??@em&??%gﬂ tgjrgt}“NE( C:I)’—IQR34 gﬂ*a o

Sui t abl'@ e%ﬁﬁﬁ@%kﬁ Rﬂnty@r?o 4o epd Sy eiexyd- hqulcﬂzﬁ (N—@y@@@)?hy@rpéy 1-

154C2H4- NHI B . .
| CH ) - LT RICG OBy G R TN R oo ArTror rog Sndigcne,

In one par sfittions 'W{é s r@prqasnférﬁj pFM %@&@hf@'%e sAid HyEremedrerprer 55

i's hydroxylyee, Z;Qre\%'ﬂéjoly [K&E&@ﬁ&'\@tir}fﬂa@m@%amb@aﬁeé%;o%ﬂdg b@%rﬂ%ﬂ Mg
4- (CH2) 3- N} R('CHD) 3 ( CH3) - CHZNHI

CH ( CHB) - Clapmprisg ppipgl polyester, r?(sd}HZE)mele V\H‘@'Y@”ﬁ%s 1 or 2. C)Exanpl es of
reactigg products 25 In a non-limting exanple of the present invention the
reaction product may represent a conplex product mxture, which is

char act er i 288 teyn @YHFC&Malb)"oW&rﬁ it® R -&B-hydioygaliod whidhtieg, lingareor b&@nqhéd:@ikyl
two-fold Slﬂé’&&élth%i‘ﬁgyfroﬁ{ kape!l inARd- @M een 496 4%%’&‘1%891@' |‘ﬁ%%r$2>ne h ro-

particular, the reaction mxture i1s characterized hi g ropor I on of
constit uent9§” BN r@ﬁbﬁ?dabtélhé@ﬂoﬁﬂar@ul%@liﬂ?Péﬂf@@le&@repﬁt@tﬁdla O¥thd/ or
secondary am no groups. Preferably, such reaction products are obtainable
by reaction of an al kanol am ne selected fromthe above-identified group of

speci f 28 alAdinesr ambraaehas-¢haimhydipeasken groueihe eashemichain pf Mbvgieprtionatier
condi ti ons &gl REFrUBRIEHY one or more —~NH- groups optionally carrying at least one hy-

droxyalkyl group”, comprises a terminal hydroxyalkyl group which is a mono- or
polyhydroxyalkyl group as defined above, and comprises optionally at least one C4-Ce-
alkylene group, optionally substituted by 1 or more, like 1, 2, or 3 hydroxyl groups,

25  whereby two or more of said alkylene groups being linked together by a -NH-group.

“C1-Cs-Alkylene” is a linear or branched bridging hydrocarbon group having 2, 3, 4, 5 or
6 carbon atoms, such as 1,2-ethylene, 1,2- and 1,3-propylene, 1,2-, 1,3-, 2,3- and 1,4-
butylene, 2,2-dimethyl-1,2-ethylene, 1,1-dimethyl-1,2-ethylene, 1,5-pentylene, 1,6-

30 hexylene and constitutional isomers thereof.

A “polysubstituted” or “polycarbonylated” alkanol amine derivative is derived from an
polyfunctional alkanol amine, as for example an alkanol polyamine, wherein more than

one functional groups (-NH- or -OH groups) of which, being substituted by a carbonyl



WO 20091050256PCT/ EP2008/ 064021 12 Exenplified by AEAE as reactant of
formula |ithe reaction product formed (when a nolar excess of a fatty acid
i s used) WORINIZHN main constituents A B and C (as d@CTPeasdodvel ow) ,
whi ch are: the main diam de product (A), _optionally in adm xture with the
5 correspondi ng (analytically difficul tmo di stingui sh) nonoam doester,
each of which carrying two carbonyl residues; the fully substituted

di ami doest %s.é@ofcmé Fotindg té@@gc&%ﬂagmwm%.% FrocBfl hACHEAARIEsIG - The

reaction mxture | so contaln m hor anoun unreact oleic acid (D

(1-5% and 3AEKE ?(habatp/& -Sso-sirocageons raghisal’i emstreatiodefined(amveotn paticular
uni denti fi %QldbéﬁbEﬁtﬂgMﬁtn‘?ay( bé db (?QrfﬁﬁH@Sﬁetd?%‘iﬁér i$t- C19¥§Ea€dr91»®ﬁe abids - Thel O

dazolins and ethers are produce he kinetically controlled first step of
t he reacti ¢¢m W@Wﬁ@bﬂlﬁdeﬁten&%@@s%@b@t“ ftétfélagdth!%‘ef subpdiliterhalisanal paningai n
conmponent, dohvRRELi cul ar the diamde (A), while the less specific reaction
conditions in the second reaction step at about 180C result in the
formati on of the diam doester (B). 0 RO O RNOHRN HNOH A 30-60%Cc 10%

0o 00,2 R Ly LAl hpreathed 8l ARG bisRgh s RBORABY Sr mind0- 40

%1-5% 15 It 1's we erstoo a ski eader that the specif
condi tions oemrmlnSfatueaithed-lwdﬁmarm residugy el pmttcntautsar,dwmgiu@wtah%tray@ﬁer al

teachi ng of Pglhgncﬂ{oe%?gg L YANH Gy QJartg?g?JgPdL% or'atmfxﬁjré’BP&Jch'r HQesC\Mﬂr{‘ge

the order o ding r tantstot e redaction m xture, opre
react arlfs, anfaveeagessagty of tlo 3Hd oRL, wefaranle 550R§ 6RO oS Fadjcutrrlyr pre-

ferred residues are:
- residues derived from saturated, straight-chain carboxylic acids: CHs-, CoHs —
; CsHz —; C4Ho — ; CsH1q — ; CeHiz — 5 C7His —, CgHyz — 5 CoHiyg — 5 CioH21 —
Ci1Has — 5 CioHas — 5 CisHor — 5 CisHoe — 5 CisHzyr — 5 CieHas — 5 CyzHas —
15 CigHaz — ; CioHag — ; CooHa1 —; Co1Has — ; CosHaz — 5 CosHag ; —CosHsq1 — ; CooHsg
—; CsoHe1;
- residues derived from saturated, branched carboxylic acids: iso-C3;H; — ; iso-
C4Hg — ; i80-C1gHs7 — ;

- residues derived from mono-unsaturated, straight-chain caboxylic acids: C,H3

20 —; C3Hs —; CysHao — 5 Ci7H3a3 —; CorHyq —
- residues derived from two-fold unsaturated, straight-chain carboxylic acids:
CsH7 —; Cq7Haz1 —
- residues derived from three-fold unsaturated, straight-chain carboxylic acids:
CizHo —;
25 - residues derived from four-fold unsaturated, straight-chain carboxylic acids:
C19H31 -
- residues derived from five-fold unsaturated, straight-chain carboxylic acids:
CZ1H33 - -

Said hydrocarbyl residue may also be derived from fatty acid mixtures as obtained from
30 naturally occurring oils and fats. Non-limiting examples thereof are olive oil, palm oil,
palm cernel oil, peanut oil, rapeseed oil, safflower oil, sesame oil, sunflower oil, soy
bean oil, to beef tallow oil, lard oil, castor oil, cottonseed oil, corn oil, soybean oil, whale

oil, and coconut oil.As examples of suitable fatty acids there may be mentioned mono-



20 noved after the end of the reaction. In addition it nmay be possible to
renmove, if necessary the water as fornmed during the course of the
condensatwor0esgezscon. Suitabl e catal ysts wel | - known i nPCH&EP2008/0pd0gNt al so
be used. WD 20091050256PCT/ EP2008/ 064021 13 of an additive package or the
fuel to which the additive of the invenfion has to be added, so that it is
not necessary to renove the solvent prior to use. As exanples there may be
ment i oned r I IkyI
Gl ycol - and IR 245 SO0 S S8, RLIPE) pAHRRE PR SRl biheia TR ety
reaction pﬁ@ﬂUOWsd@ﬂK%ﬁ@”ﬁ@égeHvﬂ@ﬁd@ﬁbﬂ@@nﬁéywwéa@dded to the fuel as
friction nodifier, lubricity additive, detergent or deposit control

addi tive, accel eration i nprover, 10or corrosion inhibitor The reaction
products ofTheHerm ralienol @W'W@éy ha toabiel saderstooH oreagly. dt ¢qiepnised meroglkgpolan a

m Xt ur eswl trﬁ]néé”dﬁah?d’no%fnflﬁé\st 'aH@ s@qgﬂtﬂ "I*h% é?l@dﬂé%’ﬁﬁ'é Barh Bst%gg'ohé\b?ﬁoré‘%d-
exenplified in ore D1) rgent additives anpl e

i ncl ude additionge aéldf%tN @Pﬁ@r@éﬂ%"r'g@ﬁﬂ't'a&ﬁq tm qNee3BiNA HF QU af‘@ﬁélelaéﬁorteb as
det er gent aggicly \alo. JhiabiclshkendiERincadAbibby SdiRpiBhobRAR, ARRafbidnRBNODI C
hydr ocar bon”20ra having a nunber-average nol ecular wei ght (M) of from
85 to 20 O®mranglagting, e'é@@m@@fplimllnar dipspranplaing cdidgorreranolaniiag. kyanolaor
pol yam no griQaps hayi n&l%‘?nuh@al@arﬂilé rqggn Qh%thy%fmu%lét%hcﬁ’st |§%St one.-
nitrogen atom has basic erties; (b) nitro groups, If appropriate in
conbi ndPi or@”ﬂAﬁ‘QQ’ﬁh)ﬂ%'ﬂQ)@}ﬂar@F@@ﬁE) (c) hydroxyl groups in conbination wth
nono- or polyam no groups, in which at | east one nitrogen atom has basic
properties; (d{ carboxyl groups or their alkali metal or their alkaline
earth net alAlkaap amineg @ye.Jo P@mrie.aenPaypa psfospuleHevhergingd Ieashenglof dre

al kal i ne e%§ &éFtR"” ar'?tﬁll=§45 repré@%n%OQRéﬂ EPZ\QIQ&QWS@Z% h droxyI or
(f)pOl yOxy-C2- to -04-al kyl ene groups whi ¢ aretermnated I—?/ ydroxyl
gr oups, NH(CH,),OH. Suitable examples of groups of the formula -[(CH,).NH],(CH),.- are

15 —{CoHs-NH}CoHs, HCH2)3-NH}(CH3)s-, 4CH-CH(CH3)-NH},CH-CH(CHs)-,
4CH(CH3)-CH»-NH},CH(CHa3)-CH,-, HCH>)4-NH}(CH2)s-,

whereinnis 0, 1 or 2.

In one particular group one of R*and R* represents H, and in the other R® is hydroxyl
20  and -[(CH.)NH](CH,), is selected from {C,Hs-NH},CoH4, HCHy)s-NH}(CH2)s-, FCH,-
CH(CH3)-NH},CH,-CH(CHs)-, 4CH(CH3)-CH>-NH},CH(CH3)-CHy-, HCH5)4-NH}.(CH3)s-

, while nis 1 or 2.

C) Examples of reaction products

25
In a non-limiting example of the present invention the reaction product may represent a
complex product mixture, which is characterized by a high proportion of polysubsti-
tuted, i.e. at least two-fold substituted, alkanol polyamines (or polyaminoalkanols). In
particular, the reaction mixture is characterized by a high proportion of constituents,

30  which are selectively carbonylated at primary and/or secondary amino groups.

Preferably, such reaction products are obtainable by reaction of an alkanol amine se-
lected from the above-identified group of specific alkanol amines with a carboxylic acid

containing reagent under conditions defined herein.



nmono- or polyam no groups, in which at |east one nitrogen atom has basic
properties, or by carbamate groups; 5(g) carboxylic ester groups; (h)

noi et i es WORPWASIFSsom succi ni ¢ anhydri de and havi ng hydPEIEP2&86064921 am no
and/ or am do and/or imdo groups; and/or_10(i)noieties obtained by Mannich
reaction of substituted phenols with ala%hydes and nono- or pol yam nes. The
hydr ophobi ¢ hydrocarbon radical in the above detergent additives, which
ensures the adequate solubility in the fuel, has a nunber-average nol ecul ar
wei ght (M1)_ of 15 from 85 to 20 000, espeC|aIIy from 113 to 10 000, in
parti cul ar Exemwlifsaoby AEBG0as repsant af fora PHbsireadtiparmseditch dermeddinban
especi al 1Y ridlacOiebinsid Oy wcidh L Pﬁé}ﬂéon@?:?h FdiPEoristluon(scA B 6] cABY obl)

i ncl ude the pol %uten |sd%uten radi cal ‘each

havi ng M Pidted I% V\tmphay@othe@squediamlcﬂeyprpﬂ@%(Sb@ptl@ne@lwoadmlmt%@mthéhﬁ ar
from 708 tQoaalinai (MRAlvdall birfel & BRRAG S ImdRBIARRY Rr BRHRS wifcrigher gent
additives include t follow n Ives conprising nono- ol yam no

gr oups (a)rﬂﬁ@tW@@ﬂ@P&HU?S@b$@gh%éﬁ@ﬁ#ﬁémuﬁﬂ(bﬁﬂwaﬁﬁéhﬁﬁdﬁﬁﬁwgﬁ keteased on
POl ypr opengqQy| &oINE Hnk O m%hoﬁmd@akt? e Pé@dﬁemmlxtu?esnﬁ?rﬁlé&cbﬂélﬁrrﬂlﬂbr

doubl e bonds)” pol ybut ene or I SO ene Vi n = ffom 300 to .
When pol yb@m‘#@tso@f %ﬁ%@t%ﬁiﬁt%m}d Iﬁlailﬂn@%bﬁ@@j&ﬁp%afﬂol o) a% wef s Scmhftﬂaét bonds

(usual ly i %ﬂﬁﬁtsb@b@m%f%mtlﬁ&sbﬁ b%).lct@r(@ |§‘§|‘°eguﬁ‘\§d $hAnkl p a%h@rfnﬂl s in
the prﬁgaratlon ditives, a possible preparative route Is

chi ori A8t | ¢azaling asdiribeiséne Pradused)i & edsrnebga"ema gllegrfirgifstemef U‘F@UE@@'OBond
W th air onLazeng épatgiuYQ3b¢t? fﬁ@drg%\é"‘orﬁl%\tlor?’gf far RaRYdonfRIFBRYU M p3Eular

subsequent am nation under reductive (hydrogenating) conditions. The ami nes

used here s digmideatfi)nabileoieress wrecific seacigaspnaitionsnndhe aecandrieaction séep or
pol yam nes ¢ g6l 188°cid¥Bk [Hha T rRRR60 BYtha Mdmhdockdiy Bﬁ”e‘j' am ne,

di ethyl enetriam ne, triethylenetetramne or tetraethylenepentam ne.
Cor r espondi ngoaddlt esRbased on pol ypropene are described in particular in
VE}Av94/242?;&k WO 20 91050256PCT/EPSﬁ€8/064024 15 Further preferred

additives co no grou rogenation products of
the reacti dh pr m of” pof¥i sobut nesHhaV| ng an a\fg?age degree of

pol ymeri zati on fro to 100 with nltrog)en oxi des or m xtures of
nitrogen oxi des 5a ben as descri b&d 1 eparticular in WO A-97/03946.
Further preferred additives conprising nonoam no gr oups0-2@) father §difar not

conpounds obt ai nabl L pol yi sobut ene oxi des by r eaniifed camphnents nes
and subsequeny de- O

N R OH

B 10-40 % D 1-5%
15
It is well understood by a skilled reader that the specific conditions exemplified herein
may be changed without changing the general teaching of the present invention. For
example, it is possible to change the order of adding reactants to the reaction mixture,
to pre-heat the reactants, if necessary, to add one or more solvents which may be re-
20  moved after the end of the reaction. In addition it may be possible to remove, if neces-
sary the water as formed during the course of the condensation reaction. Suitable cata-

lysts well-known in the art might also be used.

As suitable solvents there may be used any solvent, which does not negatively affect

25 the conversion reaction, and, optionally which is compatible with the other constituents



hydration and reduction of the amno al cohols, as described in particul ar
in 10DE- A-196 20 262. Additives conprising nitro groups (b), if appropriate
i n conbi N&DI2009/080258 hydr oxyl groups, are preferably rea®Crom2psocset s of
pol yi sobut enes havi ng an average degree of polynerization P =from5 to 100
or from10 to 100 with nitrogen oxides m xtures 15 of nitrogen oxides
and oxygen, as described in particular in WO A-96/03367 and WO A- 96/ 03479.
These T eaciyr of RIANCHAGEL of MLRR bl wHicH tHeCSudivePdf heNhidriiBRlndsSiglu enes
(e.g. alpha, beta-dinitropolyi sobutene) and m xed hydroxyni tropol yi sobut enes
(e.g. al ph&added.rse-thetiitds RoUresRFERIY {1 woMYedireolverd Rde toiusesAT exammrles gre
hydroxyl gmnounss hBntiBRHEBEALRyBhE Br heCdroMalie 8oV, G6RMBSdiakGghRf 1 N
particul ar reaction products o¥ pol yi sobut ene epoxi des obt ali nagl e gf rom

pol yi sobut @ne disdkil pligo¥dats: abl y predomi nantly term nal doubl e bonds and M
= from 300 to 5000, with ammonia or nono- or polyam nes, as described in
particular in EP-A-476 485. 25 Additives conprising carboxyl groups or

t heir al kall) mEugheraddiivRgPmren@sth metal salts (d) are preferably

copol ynmers of C2-C40-olefins with nal ei c anhydri de which have a total nolar
mass of from 500 to 20 000 and of whose carboxyl groups sone or all have
been converlhedeaefionhrrogugs(of theePeasenl indeKipni may dgraddegdpdhe dugltas Hirdorany
remai nder  @fodifRQ, ILBfitG HBRNY | dErgERSrRDoEEINtIOF 84difRkE, WotdlerdliGP Rbrevea

am nes. Such additives are disclosed in particular by EP-A-307 815. Such
addi ti V8s epqEosien Rhipitelo prevent val ve seat wear and can, as described in
WO A-87/ 01126, advant ageously be used in conbination with customary fuel
detergents such as pol y(iso)buteneam nes or pol yetheram nes. WO
20091050258 PeTe#HR008PdE4D 21 thegnyedion i as be gaged &9 iy Balsfipdvidualtyi @ igraoups
or their alkilite WRt AlrHeF eAbMALIRBIIRICHMBRIA (&RAddHIVES) abfermbIfibe iR BlY

al kali nmetal or alkaline earth netal salts of an al kyl sulfosucci- nate, as
descri bed idgtaidetavcul ar in EP- A-639 632. Such additives serve nmainly to
pre- 54¥ent valve seat wear and can be used advantageously in conbination
with customary fuel detergents such as pol y(iso)buteneam nes or

pol yet her amdne$etemaenttgddéi¥es onpri si ng pol yoxy- C2- C4- al kyl ene noieties (f)
are preferably polyethers or polyetheram nes which are obtainabl e by
reaction of 02- to C60-al kanols, Cs- to C30- 10 al kanedi ol s, nono- or

di - C2- C30- &*Ri{ptesiinddde addityss-cemeyisieg detpigsmstien dierenaftegpefegpejo phdaol s

wi th from leden3QidiRes il RutbRAt SXdiflR RAAOKk B GRY hRRSoHI IRy RO

but yl ene oxi de per hydroxyl group or amino group and,” in the case of the
pol yet R8r ariadiea) hayipgsa peehereameragedmelecyler weiohh{Yohofirar 8araci®i @0 avthakini nes
or pol y- am&es oneoH&ir RbR cté Fordescri bed in particular in EP-A-310 875,
EP- A-356 725, EP- 15 A-700 985 and US-A-4 877 416. In the case of

pol yet hers, such products al so have carrier oil properties. Typical

exanpl es of,f hmoabﬁpélgéﬁ#%@?&hps%vﬂe@yd@foe@nitrbaéﬂ BAGRRC BPRhich 4t R5KI Gees.

i sononyl phenol but oxyl ates and pol yi sébut enol but oxyl ates and propoxyl at es
and al so t%r%@ﬁﬁ&@gﬁﬁpwc P@REte8n products with anmoni a.

25
(b) nitro groups, if appropriate in combination with hydroxyl groups;
(¢) hydroxyl groups in combination with mono- or polyamino groups, in which at least
one nitrogen atom has basic properties;

30

(d) carboxyl groups or their alkali metal or their alkaline earth metal salts;

(e) sulfonic acid groups or their alkali metal or alkaline earth metal salts;



20Addi tives conprising carboxylic ester groups (g) are preferably esters of

nmono-, di- or tricarboxylic acids with |ong-chain al kanols or polyols, in

parti cul aworh@#soisavi ng a m ni num vi scosity of 2 mMmB/s RCTEPROS/06421

described in particular in DE-A-38 38918. The nono-, di- or tricarboxylic

acids used may be aliphatic or aromati cl4cids, and particularly suitable

ester al cohols or ester polyols are |ong-chain representatives having, 25

for exanpl fr ko R4 €38 i j e

coters are i popoR-C8, & ABANSLRIRS B BB ERARE ) MG, Sip S

trimellitateeooPr Pelyadin@riiPuPsHin WEiSh@h&aest onenitiogeri@wanbas hagic gfoperties,

i sotridecanphy el QdUEL:S al so have carrier oil properties. 30Additives

conprising noi eties derived from succinic anhydride and havi ng hydr oxyl

and/ or am no and/or am do and/or imdo groups (h) are preferably

correspgndig dgfdoydlciasgs Rdupr0! yi sobut enyl succi ni ¢ anhydride which are

obt ai nabl e By reacting conventional or highly reactive polyi sobutene having

Mh = from 300 to 5000 with mal eic anhydride by a thermal route or via the

chl or i nat eqy PolydisRRUIGNB FaHh LAY antYBrid0 OHEORAARE REFIEN20B606ARE 17

interest attaches to derivatives wth aliphatic pol yam nes such as

et hyl enedi @niee amiflasaneyardmisiorgragRsaand/er i et hyl enet et rami ne or

t etraet hyl enepent am ne. Such gasoline fuel additives are described in

particular in US-A-4 849 572. 5Additives conprising noieties obtained by

Manni cAOr edidt i cPiRiies Sbkrdnga Rit Manpieie racionph ybalitdieryanesols Mith misiebydes and

pol yam nes {dnb- 8F folpArRihgg abl y reaction products of

pol yi sobut ene-substituted phenols with fornal dehyde and nono- or pol yam nes

such as et hyl enedi am ne, diethylenetriam ne, triethyl enetetram ne,

tetraet hyl aReRFAIAbRE 9lrodhBBh RyigaNin Ry ARk B&§ent Hifitives, which ensures

pol yi sobut enyl -substitufted phenols may stem from con- 10ventional or highly

reactive pdhspdewiateseluhiily nghrruel. hpem BODberaVEBEmE. Malgsular peight (Mn) of

| sobut gge- WeRNbE b SR66S osBEaaflPfeh 193% 1D 08B! il cilar kdnFSbd vofbtbol i

For a nore precise definition of the gasoline fuel additives detailed

i ndi vi dual Icgl hydsprfiobigdwydragagop) redicelpyespggialhisr @njunctiorewdh §18 Rlaregielgs t he

aboverent | gaedclp(h\and (i, iAGG BB SoelyMCSSARGHPAnd Poiichichy Ffcar ence.
I The' add or di ng he

D2) Carrier oil's’ e Itive mul at’i ons” according to t i nvention
may addi ti &agh hgvineMocnienedO0up £R0G tespeciallyrftame POQ tpsd W9ainypagiivis e 500and
addi tives. (Maid on shoul d be nade here primar- 20ily of carrier oils.
Suitable mneral carrier oils are the fractions obtained in crude oil
procesdPng, such as brightstock or base oils having viscosities, for

exanpl e, f nNIRIEnGDkaritfes of%Q?Qb&) 5@p@&%e@éri§&1t%ﬁ9i’ﬂ%§ igclndglfr%ﬁ’@ﬁd%ﬁﬁ@’

paraffinic hydrocarbons and al koxyal kanols. Likew se 25 useful is a
fraction which is obtained in the refining of mneral oil and is known as

N s s i
catal yti Calﬂoﬂk’a“@ﬂ?%@ﬁ‘aﬂ%“d bampnhm@wrgp% aF sorvrtiprRANEei hadnamedanyo
SSP?{ 2‘;2%1){‘}@{%@% gmtérhgleému%?e B dsg of bfeRe BrfolibulihcaRRURMRRt L @BRA3ME Rer al
5000. When polybutene or polyisobutene having predominantly internal double bonds
(usually in the beta and gamma position) are used as starting materials in the prepara-
tion of the additives, a possible preparative route is by chlorination and subsequent
amination or by oxidation of the double bond with air or ozone to give the carbonyl or
30 carboxyl compound and subsequent amination under reductive (hydrogenating) condi-
tions. The amines used here for the amination may be, for example, ammonia, mono-
amines or polyamines, such as dimethylaminopropylamine, ethylenediamine, diethyl-
enetriamine, triethylenetetramine or tetraethylenepentamine. Corresponding additives

based on polypropene are described in particular in WO-A-94/24231.



WO 20091050256PCT/ EP2008/ 064021 18 (poly)al koxyl ates, polyethers, aliphatic
pol yet her am nes, al kyl phenol -started pol yet hers, al kyl phenol -started

pol yet herwarmeasoznd car boxylic esters of | ong-chai n al PEmEP2008/064021
Exanpl es of suitable polyolefins are olefin polyners having Mh = from 400
to 1800, in 5particular based on polybuﬂéne or pol yi sobut ene (hydrogenated
or nonhydrogenated). Exanples of suitable polyethers or pol yetheram nes are
pref erably conmpounds com prising pol yoxy-C2-C4-al kyl ene noi eties which are
obt ai nabl e by reacting C2-C60-

al kanol s, C&UCRe- plekairRsdadslity SAPREPHFIAD -"TNAEINNQ IKAUPE R haks, he-agicrgenation

al kyl cycl ORISR 81 Hlo (Phichci? p%déﬁasoe@eeiy%omtbneé halhd diPavtag®lochfecebity! ene
oxi de and/ or propyl ene oxide an but yl ene oxi de per hydroXyl group or

am no gr oupolyaredization P refremsetenl0q with m'ir%@@‘ﬂHé?deérﬁrr’f@étUFQWOfsﬁuH@m@ﬁ@eS
reduct | ve Ay kbl RBHRN Ao RIS O ACS Glodpo! yam nes. Such_product s
are described in particular in EP-A-310 875, EP-A-356 725, EP-A-700 985 and
US-A-4,877,416. For exanple, the 15 polyether anmines used nay be

pol y- C2- CG‘F%HK&I Brferfd g@dlﬁvrﬂsn@&nﬁlrsnﬁdmﬁédo‘éwo QRIup¥ k) RS thd&loRRbundy Pi cal
exanpl es thereof are tridecanol butoxylates or |sotr|decanol but oxyl at es,

i sonony| phé@Riinabla Ry RalsobairNea@RNKIdes | DY reaeipnemd a'@ﬁ%)@ﬂlda?(%ewt de-

pr opoxyl at %draam e Gobliiof Obf ARPOBRITRD JBAGK! O RIEAEHEIS i ddHcUFOH 2
20Exanpl es of car o:¥ ic esters of long-chain al kanols are 1 n particul ar
est ers 16f ﬁﬁh6196&0 € tricarboxylic acids with long-chain al kanols or

pol yols, as described in particular in DE-A-38 38 918. The nono-, di- or
tricar boxyl ic acids used may be aliphatic or aromatic acids; suitable ester
al cohol s orAdﬁtSw%lcgmﬂémgnmé@rgrp@mﬁ &), libApProRtEata ineprrakiaationt Mt YSERYhg,
for exanpl o fpsOBteBprefradly ?@Jch@r’i‘ pRIRER- ofBéRhs%%hteﬁ@@ﬁgﬁﬁg%ﬁtdvﬁ%eQTegw@ 25
esters are "adi pates, phthal ates, |sopht | ates, tere al at es "and

trinel | itatégomeriggioptRandiom bionehanbpm i0slodWoart niagen @ddes deBixiMPs f or
exanpl g5di o HitrQYen! SQhds gﬁ&ydx%/g&ht&ald%&rbed in ;Eéf’ﬁ&h&rr inSWa ﬁbé@oa%'?férﬁf oi |
systens are described, for exanple, DE- A-3 608, DE-30 A-41 42241,

DE- A- 43 090VQ;A-8E034 (0. Jhesa peackian DEPiUAtSOarE@n@@T'Y yikuEes Cﬁr%"%i@b’lopélmspy

| ncor por at glidigs qbl, té)bh‘éﬁiétélfjmﬁr%fo@l?%ﬁ&ﬁene)vg?ld'z%%o SERED E@%@Q%Q@éwl
19 for exanple seléected tfrom ene oxi'de, n-butylene OXIde and

i sobut yl enée-@xalgka-piiotheta- bydrﬁwgog/,ts‘@gutteng} eof . Nonliniting exanples of
suitabl e starter alcohols are |ong-chain al kanols or phenols substituted by
| ong-chai n al kyl in which the | ong-chain alk radical is in particular a
stralgﬁp CHEWHwéﬁC@maW%Wbby@BXWH%pQﬂSHVWoméwﬁé@?WMPW@WErPé@OEQm"EHWﬁP@%

i nclude trigegano a%@@laf‘%)é{&hsmhcts%%w%b%hé %Bbﬁdé&’&ét@%bl@ ffo B%gf oils
are al koxyl ated al kyl phenol s, describ

Sol vent s nirpbENedIY GRS BrPEPBIAGHY AN oR iy andaMn T y‘rg@ H
hydr ocar boR, s&joge kit B RehisesH A8 or polyamines, as described in particular in

EP-A-476 485.
25
Additives comprising carboxyl groups or their alkali metal or alkaline earth metal salts
(d) are preferably copolymers of C,-Cyo-olefins with maleic anhydride which have a
total molar mass of from 500 to 20 000 and of whose carboxyl groups some or all have
been converted to the alkali metal or alkaline earth metal salts and any remainder of
30 the carboxyl groups has been reacted with alcohols or amines. Such additives are dis-
closed in particular by EP-A-307 815. Such additives serve mainly to prevent valve
seat wear and can, as described in WO-A-87/01126, advantageously be used in com-
bination with customary fuel detergents such as poly(iso)buteneamines or poly-

etheramines.



e.g. kerosene, heavy aromatic solvent ("solvent naphta heavy", "Solvesso
150"), xy- lene, paraffins, petroleum etc. Suitable co-solvents are for
exanpl e tWBu@4/05025BuCH, 152- et hyl hexanol, 2-propyl hepPamaP2008064021
glycols, D4) Dehazers Dehazers/denmulsifiers suitable for use in fuels are
well known in the art as. As non- 20 I|§nt|ng exanpl es there may be
ment i oned gl ycol oxyal kyl ate pol yol blends (such as sold under the trade
desi gnati on TOLADT" 9312), phenol/formal dehyde or Cl1_18
al kyl phenol / - f or mal dehyde resin oxyal kyl ates nodi fi ed by oxyal kyl ati on with
Cl_18 epoxifdiddivesmgompesiox sdiéiq a¢id [9reinsser] theingdal metal o 2lkriingessirigrmaetiabn
TOLADT" 93Q8)s (3ife gﬂefgrasggfmafﬁ%gﬁpgﬂ AREfE EFfSHokl e b dhtdlofibaRRNLAES:
Iacryl at es,

di aci ds, diesters, |net acryl ates or

di i socyanatnete, asrtespiadda nalﬁf@wlz%fm E’ﬂ?‘érGéB;@é%I Suf;tywdtweét%r\@omwly 9l Ads may
be pol ygls v@ﬁﬁ’\@él\y@’éﬁt%a\“‘aﬁ@ cg;l-bé u%@@’é'dg@rﬁa edug qgr@éﬁlbﬁﬂlahdﬂ Wlﬁ'&%tomary
phenol ! -f ormal d resi n oxyal kyl at es m)dg &/ oxyal kylation w t’h
Cl_18 epoxﬁ'#ége@mﬁr@ shrasdedy (igpipulsacpageg %ﬁdw“@ﬁraé'%&@ﬁple cresol, t-butyl
phenol , dodecyl phenol or dinonyl phenol, or a nixture of phenol (such as a
m xture of t-butyl phenol and nonyl 30 phenol). The dehazer shoul d be used
in an anouritddgiyes cemensing olyary- @anaHrélenazm@igﬂQShGi aig geterahindeletervecur
uhen the fuglyomcrtbs m?chdsflaa&ﬁémg&@t@%gctw@rrcz-etacbgJank%na@Degﬂto%JJ be
referred to ereln as a "haze-i1nhibiting anmount General 'y, this anount is
from aBBut atkanediglsatBeno-10r sirPrtsasallylaminese Gebagiatkyisyclphexanglsl or Gaesso-
20091050256RGFHERIOGAHORGRZL 1280 M) dTdiiyile GRAIGNbIY RRodnbhsloe biadaar y

additives (different fromthose of the i'nvention are% aré corrosion
i nhi bitors, U’FYdﬁnee@()@ﬂ‘fﬂ)P@r sy §rPURNeFOHIN g5 3NGbfin d @ﬁﬁ‘%%Ofc’éJﬁbQ%jﬁtth'

aci ds, sai %nﬁﬁ’ést Soy §ul§§e’&gbﬁ‘t9réo%cﬁ\%r Bhindtioh wi oimbah ErRABSMInes a6OBBIYL CS

for nonferrous met’al corrosi on protection; anti oxi dants or stabilizefs, for

exanpl e ba$8tnesn Sk REslusig ere descbed inasiatar dmEReA-3H0 81& EShA:3pP#PnePor
deri vatjsve ydesePhn @TULA- 4p§f?7n@165 IRUGE case &f 6olygthefsersﬁcrpFFd6h9@% h&Ve

3,5-di-tert-butyl -4-hydroxyphenyl propi oni ¢ aci d, fista nmet al | ocenes

such as f ercRBiCERE Propstling CyRitd mxamalesat jnergrryatadasanel kuipwylaiga. isatidecaci t v

addi - 10 tn'oVSétoxy%'@E' RSNGRASHRNAI B&B&Wat%'aﬁé pogJ é%%ﬂbén%ﬂﬁ@tb@l&te@%n@r&o-
bi s(hydroxyal kyl )" fatty am'nes, hydroxyacetam des or castor oil; and als

dyes (mar ké)%})'ateﬁﬁf‘ﬁé§oé'ﬂ%c%fre§@0& 6@ eeaction a@gw@;awtata@m@mm ower the pH of
the fuel. Optionally anti valve seat recession additives may be used such
as sodiumor potassiumsalts of polynmeric organic acids. E) Additive
packag@8 1%\dyiHivesgemerisies carRgxhe egted@rours (ghearerRieferabhdpetpesuell Mgnor diasr a

concent r at gidAstylid WeidR ARtARRY- &%Wél‘k%cﬂg R JBIyHiLTiR d%frtlc%%‘?“thbé’ée%aﬁﬂg a

sol vents as di scussed above. ally reacti‘on products of the invention
are bl endedipimum M@ﬁ@tymélm@dma@ |1Q@§ Sgclesarebeion eeeicylenins DEcRmBE 38918 | s,

sol vent, CcohaQhyRN!di- BNFicRbBRNic FRlds QURal r'rmy'l%r allpREROHEAbfatS a9|@§céddb&é§l
above. Typlcally, such packa es may contai'n: reaction

product (s) tigglagi, suitaplepiteioalconals B 86T RQIYNS aest loggsheingeygseHatigsthay0gzo or

25abouty510140MmpldofroRR8 86 22RatHR ditsrhe! TYMRI® Rtpré&entdiiSedBCHBIR ers are adi-
pates, phthalates, isophthalates, terephthalates and trimellitates of isooctanol, of
isononanol, of isodecanol and of isotridecanol. Such products also have carrier oil

properties.

30 Additives comprising moieties derived from succinic anhydride and having hydroxyl
and/or amino and/or amido and/or imido groups (h) are preferably corresponding
derivatives of polyisobutenylsuccinic anhydride which are obtainable by reacting
conventional or highly reactive polyisobutene having Mn = from 300 to 5000 with

maleic anhydride by a thermal route or via the chlorinated polyisobutene. Particular



detergent(s): in proportions of about 10-80 or about 20-70 or about 30-70
wt.-% based on the total weight of the package; -carrier oil(s): in
proporti oN® 2009/@hsat 5- 70 or about 10-50 or about 10-40PaE/EP0sieawet on t he
total weight of the package; 30solvent(s): in proportions of about 5-70 or
about 5-50 or about 10-50 wt.-% based &h the total wei ght of the package;
Co- sol vent(s) in proportions of about 1-40 or about 5-30 or about 5-20

W . -% basedeea b &He%ttél dRLBNs Rfth tﬁﬁhﬁﬁcﬁ&}%meé@ ch a %thylenedlamlne
0001 500 ieRP LBl @) ddlfiagh _optional Iy Hehazer(s) (a

corrosion |dﬁﬁih36$ﬁ®’ﬂﬁ(f§')le(tﬁbtbmen@telra@%e Orcté?ﬁ@ﬁtbylefﬂﬁﬂﬂnt%m'F‘mﬁl&h@%ob%@@t
<299, each bage %I enéfegélﬁe%tlﬁba%ulg% W Aldgagpaekage; and others. SA |

conponents are to an additive package, which will be transported
and stored for sonme days up to many nonths. In particular in cold regions

or regigns A‘Ndftlk}e§9$rﬁpt‘f§|rﬁ§ ﬁBleﬁgé‘élﬂamteB%y R%Iﬁﬂﬂ‘?eé@%h ok Q@Js‘%flﬂé&p%o%t\ﬁlm e for

many weeks at eep t enper at ur es. nmeans no p ase separation or

preci pi t at iasiehydesuard megot wepqimlag% ('hﬁ'@t prﬁtﬂratme&ﬂ%ora pEsiuris Atneiisobuo For
exanpl e, t 'ﬂéhé é{%stlﬁ% E)Héh%lso\ﬁ%?&ﬁmaﬂfeh%bea% ‘?'r%ﬁm'&t of %@QHn%@ sru%ﬁr%!sr@th;@r fluid

at 0 C, 8 C, C, C, C or even - fuel
additi ve p&@ﬁ@'@@'ﬂen d'@tﬁylﬁﬂQirlamgleattéethﬂe%ﬂ%@faﬁﬁl é?tr%,ethwféﬂ@péﬂtam@n% diat e

and/ or 5ed'nﬁ@WlamFBBroHdHhﬂwMe%Iy%b@ﬁfeﬂgltélﬁ%ﬁtﬁtefdrpﬁ%ngl%%)5k'l%ﬁﬁi’?&ﬁ%on-

particles, floccul ent d substantial phase separa- 15tion (i.e

mul ti pl8 phasianahpehighlyreantive pelyisobaiens mVlﬁgd‘dWJctféo%ﬁOQ fie 50k eFtch o ROlT e

added 10  fgnlighb- liRiichldstsi o s aBRMTM palcliEAMEP-ASs3 1490_ppm by wei ght,
in particular from10 to 1,500 or 10 to gOO ppm by wei ght. The ot her

conponents and additives nentioned above are, if desired, added in
20anount s %?ta%@rredl)rfeélée Hgﬁ’m!lcm 68 YaRYIMRORBEH ao@tlvgk'%leﬁalled intBd PG dekare

conposi tions accor he invention are useful in all conventional die-
25sel and @ﬁ%l‘ﬁi ﬁ@“ﬁ'dél”?sadedser@é%&q diselosuyres OEW&rﬂﬂOéempht'Q!]eﬂrmllQh"ag docu-

Encycl qgedingerf, idddfsbtated herewith by reference.
D2) Carrier oils

The additive formulations according to the invention may additionally be combined with
still further customary components and additives. Mention should be made here primar-

20 ily of carrier oils.

Suitable mineral carrier oils are the fractions obtained in crude oil processing, such as
brightstock or base oils having viscosities, for example, from the SN 500 - 2000 class;
and also aromatic hydrocarbons, paraffinic hydrocarbons and alkoxyalkanols. Likewise
25 useful is a fraction which is obtained in the refining of mineral oil and is known as
“hydrocrack oil” (vacuum distillate cut having a boiling range of from about 360 to
500°C, obtainable from natural mineral oil which has been catalytically hydrogenated
under high pressure and isomerized and also deparaffinized). Likewise suitable are
mixtures of abovementioned mineral carrier oils.
30
Examples of synthetic carrier oils which are useful in accordance with the invention are

selected from: polyolefins (poly-alpha-olefins or poly(internal olefin)s), (poly)esters,



trial Chemstry, 5th Ed. 1990, Volune A16, p. 719 For exanple, it is
possible to use themin a gasoline fuel having an aromatics content of not
nor e t harweQeeangozsel une, for exanple not nore than 42% BETEPRMSMo4921 not 30
nore than 35% by vol une, and/or a sulfur_content of not nore than 2000 ppm
by wei ght, for exanple not nore than 153)8ppm by wei ght or not nore than 10
ppm by weight. WD 20091050256PCT/ EP2008/ 064021 22 The aronati cs content of
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content of E*Bmtpfés%%l}%b%%d%er@ %F p%?&@fﬁ%#aﬁmH@s bR En%%rgbflyv&%hﬂ)%mdsoﬁorw om
1.0 to 2. 7% by weight, 1n particular froml Yo by 1 ght. Exanpl es
of such ga®EFNaerelVYCafealkylenmmoigigsawhichoges \Ml?iettﬂ'ﬁbéq r’ﬁYI feaciodistyChave an

15 aromati %&aﬁeletentcsaiso-a%ném&g t haiona8 oror35‘Ve.Qy2- 9kl mifd, ol & L,
content of not nore than 21% by vol une, a sul fur conten not more t han

50 or 16 ppitvisyclakegnols o Qe@zce%w@@no@nwﬂbffr%ﬂ P8 mﬁlaﬁf etholanByoxis une
and an OXY%B/o?ﬁFHp?%e%&ud%raQW& bgt}}ié?\ezox7<f@ &z)f %%&Dltgroa&@@m%'&rsw Singf

al cohols and ethers in asol i ne over a W de Tange.
Exanpl es ofin iheggiasalof %@W%@m'@ﬁﬁ §yéubseﬂ§%wdwweﬁ@lmaﬂonr\*éthr@m@pma65% by

volune for eiRaRMes 287 dYyarhdsTe Sueh 'M%%paé]@ dederiBeRY i OlgaRRufPT in

tert- butanol 20% by volune for isobutanol and 30% )é/7vol une for ethers

having 5 ofER3d0cHiBh ER-ABERT 26nEPHE7AR 1982 @nd USA-4BE 41hnhar oxapele. fieessur e
of the Qas%w@ﬁlei Ughink$ Gé@?i' Gy lbenPBIyr@ @s-élm&g%xtﬂoaanhﬁbsp%?tfuﬁb‘t‘cﬁﬁ%l 60

k Pa (each at asoline fuel is generally from 75

to 105. A td?ﬁifi‘ib{?s theress. Tmcad PEArERIPT %m@ptﬁwﬁ@annmtpévlat%m isgiriflecapsl  The

speci fi cat iy %%'&Fé%t IsBA& I@rfe‘ﬁoﬂS&t@%ﬂétB@%nQ%I&Uéélﬂg@dderm?fbh%?la{e@'de'%\‘oZZS)
WD 2009/ 050256PCT/ EP2008/ 064021 2 . . .
poxylates, and also the corresponding reaction products with ammonia.

20  Examples of carboxylic esters of long-chain alkanols are in particular esters of mono-,
di- or tricarboxylic acids with long-chain alkanols or polyols, as described in particular in
DE-A-38 38 918. The mono-, di- or tricarboxylic acids used may be aliphatic or aro-
matic acids; suitable ester alcohols or polyols are in particular long-chain representa-
tives having, for example, from 6 to 24 carbon atoms. Typical representatives of the

25 esters are adipates, phthalates, isophthalates, terephthalates and trimellitates of isooc-
tanol, isononanol, isodecanol and isotridecanol, for example di-(n- or isotridecyl) phtha-

late.

Further suitable carrier oil systems are described, for example, in DE-A-38 26 608, DE-
30 A-4142 241, DE-A-43 09 074, EP-A-0 452 328 and EP-A-0 548 617, which are explic-

itly incorporated herein by way of reference.

Examples of particularly suitable synthetic carrier oils are alcohol-started polyethers

having from about 5 to 35, for example from about 5 to 30, Cs-Ce-alkylene oxide units,



which follow Experinental Part 5 Exanple 1: Reaction product of coconut
oil methyl ester and diethanol amne (nolar ratio: 1:1) A 5L four-neck

gl ass reawOa@p09godspped wi t h condenser, autonatic i nject POH/EPQUSHOIAL
internal tenperature control and anchor stirrer was charged with 2200 g of
coconut 10 nmethyl ester (technical gradé ester content, % (mm: 96. 5
mn, kinematic viscosity at 40 C, nmmR/s: 2.0-4.5) and heated to 150C. 1050

g of di et hWéxaﬁ’ﬁBlé‘%eW@%daﬁj&ﬁ%r@ﬁglér@ §X|H§”PEG@EH690M<§ Qh(ﬂ |S%(Bume'?|%t<§5§de Ihe

reacti on m xture was ke[) at 150 ours eated up for
hour to 16Mntstd fﬁ@i%‘?&‘e @F%Dfr Nepipeiting sxairies ﬁéﬁwﬂlﬁ)&ﬁ stantpiealcelzqls ﬁreh@ngr oduct

vas yel | oweghi,. allga'i_’logxtﬂ"qﬂeﬁo% suB@lﬂGﬂéHQ{} IQrﬁé)gI"l’&ﬁ a%lng%ﬂWEheQbhg Eﬁélméiky?St er

and di et hanol am ne ratio: Accor di procedure of éxanple
1 3000 g ofradierldnin p%@%?ﬂ aglaight- Q't%l@hlbteélChgfﬂ &alors-2bsiedicak Gigferied exs

(mm: g6. aﬁmd’@&nclb&é‘ﬁﬂ@&ér&lMh&ﬁ&%llﬁﬁénéﬁ 40 C, m®/s: 2.0-4.5) and 716 g

di ethanol amne were reacted to a’yellow oil. Exanple 3: Reaction product
of coconut oil nmethyl ester and diethanol am ne (nolar ratio: 3:1) 25

Accordi ng tFertHérogﬁ%TeesWth@t?&a%@r Eallsgg%) a&o?}fllat%ecé?m'ﬁhe'ﬁ%fsh%% &schbed in

(techni cal gEZade ester” content, % ( .5 mn,” kinematic viscosity at
40C, me/ s:DBAGO4109)91361 477 g di et hanol am ne were reacted to a yel |l ow
oi . 30 Exanple 4: Reaction product of oleic acid and AEAE (nolar ratio:
1:1) A 250 ml glass flask equi pped with a condenser was charged with 56.4 g
of ol eil®@ adid Splppisdnd Gp-solvgiites) and heated up to 130C. At this
tenperature 20.8 g (0.2 noles) of am no ethyl ethanol am ne were added
within 10 mnutes. After stirring for three hours WD .
2009105025 6PCHeFPs0Y DEablg sogntiany Ayre efdidercartanesalvaat mayde sentanedur e

was heat ed gyp kte?osleﬁgon@é'w &6I%tlé‘%olwht5( é&\%@rn%blhlt‘é\%éa@i’/ 585!%’5!3% 15@)6) GyOf

brown oil was yielded which solidifi after few hours to a g br own
wax. Ani ne lengaiserafiings patpaleyrykeley §UIt®IEEsz@rﬁ9|w@nts ar@écacqxamwleptr%@@ t -B#0Od| ei c

aci d and ABAE(IMRk& ol rALisBvI Obgiyfgig&disl and anmino ethyl ethanol am ne
wer e reacted a}g descorlb%geynr%gx T leyng&% inamlar ratio of 2:1.

Resul ti ng product was a |ight brown wax W th an am ne nunber of 14 ngKOH g.
D4) Dehazers

Dehazers/demulsifiers suitable for use in fuels are well known in the art as. As non-
20  limiting examples there may be mentioned glycol oxyalkylate polyol blends (such as
sold under the trade designation TOLAD™ 9312), phenol/formaldehyde or Cy.45 alkyl-
phenol/-formaldehyde resin oxyalkylates modified by oxyalkylation with C4.15 epoxides
and diepoxides (such as sold under the trade designation TOLAD™ 9308), and Ci4
epoxide copolymers cross-linked with diepoxides, diacids, diesters, diols, diacrylates,
25 dimethacrylates or diisocyanates, and blends thereof. The glycol oxyalkylate polyol
blends may be polyols oxyalkylated with C44 epoxides. The C45 alkylphenol phenol/-
formaldehyde resin oxyalkylates modified by oxyalkylation with Ci.45 epoxides and
diepoxides may be based on, for example, cresol, t-butyl phenol, dodecyl phenol or
dinonyl phenol, or a mixture of phenol (such as a mixture of t-butyl phenol and nonyl
30 phenol). The dehazer should be used in an amount sufficient to inhibit the hazing that
might otherwise occur when the fuel without the dehazer contacts water, and this
amount will be referred to herein as a "haze-inhibiting amount." Generally, this amount

is from about 0.1 to about 10 ppm based on the weight of the fuel.



10 Exanpl e 6: Reaction product of oleic acid and AEAE (nolar ratio: 3:1)

A eic acid and am no et hyl ethanol am ne were reacted as described in

Exanpl e awvbupowaesozsenol ar rati o of 3:1. Resulting producPCREP208004920i | with
an am ne nunber of 6.2 15 ngKOH/ g. Test Exanple 1 To denonstrate the effect
of different nolar ratios, three differ&ht products (prepared 20 accordi ng
to Exanple 4 ,5 and 6) were bl ended with polyi sobutene am ne (PIBA),

pol yoxyal kydssnerRdl ddaghiiid and different anounts of solvent to result in
typi cal fuel "additive conpositions. The storage stability at | ow
tenperature and the tendency to stabilize enul sions were 25exam ned.

Standard t @38l OGEOHASSadiRvEs 8&%%%’#0?5“@10&@%?‘ ltﬁéin%ﬁtio?n%ﬁ%iez E&rdsiort he
fol lowing Tabl el 30 WO 20091050256PCT/ EP2008/ 064021 25 Tabiel: Test

results Dd¥ubiforgy faggxampisbasedpr, ammeonigm spitg of orggnis carbpxglicacids, said salts
5 tending to form films, or of heterocyclic aromatics for nonferrous metal corrosion pro-

tection; antioxidants or stabilizers, for example based on amines such as p-
phenylenediamine, dicyclohexylamine or derivatives thereof or of phenols such as 2,4-
di-tert-butylphenol or 3,5-di-tert-butyl-4-hydroxyphenylpropionic acid; antistats; metallo-

cenes such as ferrocene; methylcyclopentadienylmanganese tricarbonyl; lubricity addi-

10 tives, such as certain fatty acids, alkenylsuccinic esters, bis(hydroxyalkyl) fatty amines,
hydroxyacetamides or castor oil; and also dyes (markers). Amines are also added, if

appropriate, to lower the pH of the fuel. Optionally anti valve seat recession additives

may be used such as sodium or potassium salts of polymeric organic acids.

E) Additive packages
15
The additives may be added to the fuel individually or as a concentrate (additive pack-

age) comprising a mixture of additives and solvents as discussed above.

Usually reaction products of the invention are blended with other fuel additives such as
20  detergents, carrier oils, solvent, co-solvent, and other optional minor components as

described above.

Typically, such packages may contain:
- reaction product(s) of the invention: in proportions of about 5-80 or abot 10-70 or
25 about 10-40 wt.-%, based on the total weight of the package;
- detergent(s): in proportions of about 10-80 or about 20-70 or about 30-70 wt.-%,
based on the total weight of the package;
- carrier oil(s): in proportions of about 5-70 or about 10-50 or about 10-40 wt.-%,
based on the total weight of the package;
30 - solvent(s): in proportions of about 5-70 or about 5-50 or about 10-50 wt.-%,
based on the total weight of the package;
- Co-solvent(s): in proportions of about 1-40 or about 5-30 or about 5-20 wt.-%,

based on the total weight of the package;
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- optionally: dehazer(s) (about <1%), corrosion inhibitor(s) (about 0,1-5%), conduc-
tivity improvers (about <2%), each based on the total weight of the package; and oth-

ers.

5 All components are blended to an additive package, which will be transported and
stored for some days up to many months. In particular in cold regions or regions with
cold winter season the package must therefore be stable for many weeks at deep tem-
peratures. Stable means that no phase separation or precipitation occurs and the
package must not become a solid stuff.

10
For example, the fuel additive package of the present invention remains a fluid at 0 °C
,or=8 °C, or-18 °C, or-20 °C, or —30 °C or even —40 °C.. The fuel additive package
in its fluid state is substantially free of precipitate and/or sediment. The fluid may be
substantially free from suspended particles, flocculent, and substantial phase separa-

15  tion (i.e., no multiple phases are formed).

The reaction products of the invention are added to the fuel typically in an amount of
from 5 to 2,000 ppm by weight, in particular from 10 to 1,500 or 10 to 500 ppm by
weight. The other components and additives mentioned above are, if desired, added in

20  amounts customary for the intended purpose.

E) Fuels

The additive compositions according to the invention are useful in all conventional die-
25 sel and gasoline fuels, as described, for example, in Ullmann's Encyclopedia of Indus-
trial Chemistry, 5th Ed. 1990, Volume A16, p. 719 ff.

For example, it is possible to use them in a gasoline fuel having an aromatics content
of not more than 60% by volume, for example not more than 42% by volume or not
30 more than 35% by volume, and/or a sulfur content of not more than 2000 ppm by
weight, for example not more than 150 ppm by weight or not more than 10 ppm by

weight.
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The aromatics content of the gasoline fuel is, for example, from 10 to 50% by volume,

for example from 30 to 42% by volume, in particular from 32 to 40% by volume or not

more than 35% by volume. The sulfur content of the gasoline fuel is, for example, from

2 to 500 ppm by weight, for example from 5 to 100 ppm by weight, or not more than 10
5 ppm by weight.

In addition, the gasoline fuel may have, for example, an olefin content of up to 50% by
volume, for example from 6 to 21% by volume, in particular from 7 to 18% by volume; a
benzene content of up to 5% by volume, for example from 0.5 to 1.0% by volume, in

10  particular from 0.6 to 0.9% by volume, and/or an oxygen content of up to 25% by vol-
ume, for example up to 10% by weight, or from 1.0 to 2.7% by weight, in particular from
1.2 to 2.0% by weight.

Examples of such gasoline fuels are in particular those which simultaneously have an

15 aromatics content of not more than 38 or 35% by volume, an olefin content of not more
than 21% by volume, a sulfur content of not more than 50 or 10 ppm by weight, a ben-
zene content of not more than 1.0% by volume and an oxygen content of from 1.0 to
2.7% by weight.

20  The contents of alcohols and ethers in the gasoline fuel may vary over a wide range.
Examples of typical maximum contents are 15% by volume for methanol, 65% by vol-
ume for ethanol, 20% by volume for isopropanol, 15% by volume for tert-butanol, 20%
by volume for isobutanol and 30% by volume for ethers having 5 or more carbon atoms
in the molecule.

25
The summer vapor pressure of the gasoline fuel is typically not more than 70 kPa, in
particular 60 kPa (each at 37°C).

The RON of the gasoline fuel is generally from 75 to 105. A typical range for the corre-
30 sponding MON is from 65 to 95.

The specifications mentioned are determined by customary methods (DIN EN 228).

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

Experimental Part

5 Example 1: Reaction product of coconut oil methyl ester and diethanol amine

(molar ratio: 1:1)

A 5L four-neck glass reactor equipped with condenser, automatic injection equipment,
internal temperature control and anchor stirrer was charged with 2200 g of coconut
10  methyl ester (technical grade: ester content, % (m/m): 96. 5 min, kinematic viscosity at
40 °C, mm2/s: 2.0-4.5) and heated to 150°C. 1050 g of diethanol amine was added at
this temperature within 30 minutes. The reaction mixture was kept at 150°C for 4 hours,
and than heated up for 1 hour to 160 °C to completely remove residual methanol. The
resulting product was yellow oil.
15
Example 2: Reaction product of coconut oil methyl ester and diethanol amine

(molar ratio: 2:1)

According to procedure of example 1 3000 g of coconut methyl ester (technical grade:
20 ester content, % (m/m): 96. 5 min, kinematic viscosity at 40 °C, mm2/s: 2.0-4.5) and

716 g diethanol amine were reacted to a yellow oil.

Example 3: Reaction product of coconut oil methyl ester and diethanol amine
(molar ratio: 3:1)

25
According to procedure of example 1 3000 g of coconut methyl ester (technical grade:
ester content, % (m/m): 96.5 min, kinematic viscosity at 40°C, mm2/s: 2.0-4.5) and

477 g diethanol amine were reacted to a yellow oil.
30 Example 4: Reaction product of oleic acid and AEAE (molar ratio: 1:1)
A 250 ml glass flask equipped with a condenser was charged with 56.4 g of oleic acid

(approx. 0.2 moles) and heated up to 130°C. At this temperature 20.8 g (0.2 moles) of

amino ethyl ethanolamine were added within 10 minutes. After stirring for three hours
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at this temperature the reaction mixture was heated up to 180°C and kept at this tem-
perature for 5 hours. 66 g of brown oil was yielded which solidified after few hours to a

light brown wax. Amine number was 124 mgKOH/g.
5 Example 5: Reaction product of oleic acid and AEAE (molar ratio: 2:1)
Oleic acid and amino ethyl ethanolamine were reacted as described in Example 4 but

in @ molar ratio of 2:1. Resulting product was a light brown wax with an amine number
of 14 mgKOH/g.

10
Example 6: Reaction product of oleic acid and AEAE (molar ratio: 3:1)
Oleic acid and amino ethyl ethanolamine were reacted as described in Example 4 but
in a molar ratio of 3:1. Resulting product was brown oil with an amine number of 6.2
15 mgKOH/g.

Test Example 1

To demonstrate the effect of different molar ratios, three different products (prepared
20 according to Example 4 ,5 and 6) were blended with polyisobutene amine (PIBA), poly-
oxyalkylene carrier oil and different amounts of solvent to result in typical fuel additive

compositions.
The storage stability at low temperature and the tendency to stabilize emulsions were

25 examined. Standard test procedures were applied. The results are summarized in the

following Table1.

30
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Table1: Test results
Dose PIBA|PE |Ex.4 |Ex.5 |Ex. 6|SNH [2-PH[ASTM [ASTM Visual as-
[mgrkg] D 1094 |D 1094, [sessment after
1.1V 2:1 (31 5min. |5 min. + 1|storage at
ppm =20 °C
1:372:3 [3:3 Dehazer” for 7 days
mod1 [1150 250 (200 (100 300 [300 [4/3" 2/3 Precipitation
mod2 |1150 250 (200 100 300 (300 (4/2 0/1 Clear liquid
mod3 |1150 250 (200 100 (300 [300 |2/1 0/1 Clear liquid
mod4  |1000 250 (200 (100 150 (300 Solid
mod5 |1000 250 (200 100 150 (300 Clear liquid
mod6 |1000 250 (200 100 (150 |300 Clear liquid
mod7 |850 250 (200 (100 150 (150 Solid
mod8 (850 250 |200 100 150 |150 Precipitation
mod9 850 250 (200 100 (150 |150 Turbidity

10

15

20

" molar ratio of fatty acid and alkanol amide reactants

2 molar ratio of functional groups of fatty acid and alkanol amide reactants

® Dehazer: commercial product containing oxalkylated polymers

SNH = Solvent Naphta heavy

2-PH = 2-Propylheptanol
Y Rating scale according ASTM D 1094 interface/separation

This investigation clearly demonstrates that product of Example 6 requires less solubi-

lizer to achieve stable formulations. At the same time products of Examples 5 and 6 are
less critical in the ASTM D 1094 test.

While the present invention was exemplified by making reference to the reaction prod-

ucts obtained with two specific reactants, a skilled reader will be enabled, guided by the

general teaching as provided herein, to perform the invention without undue burden

with other reactants of the general formulae | and Il in order to prepare superior fuel

additives falling within the scope of the present invention.

The disclosure of the citer prior art is incorporated by reference.

100



1) nolar ratio of fatty acid and al kanol am de reac ants 52) nolar ratio of
functional groups of fatty acid and al kanol am de reactants Dehazer:

comer ci al product containing oxal kyl ated pol ynmers SNH = Sol vent Naphta heavy
2-PH = 2-Propyl heptanol 4) Rating scale according ASTM D 1 094

i nterface/ separation 10 This investigat¥on clearly denmonstrates that product
of Exanple 6 requires |ess solubilizer to achieve stable fornmulations. At the
sanme tinme products of Exanples 5 and 6 are less critical in the ASTMD 1 094
test. 15Wi | e THheLpmeSERNED vt N oInTWaEAREENTILLOWad by maki ng reference to the
reaction prod- ucts obtained with two specific reactants, a skilled reader

w |l be enabled, guided by the general teaching as provided herein, to perform
t he inventi on 'wi t NAIEGPATIEIIPMABTRI RIS RS PRTC SPEER SRt e etertshaddy¥her al

formul ae | and | |andieag pokereaction poriep alrtencg iperdtioy a fabelyliedicorirneesi dtal | i ng wit hin

t he scope of the piLRAE§Nt invention. 20 The disclosure of the citer prior art
is incorporated by reference. 26 THE CLAI M5 DEFINED I N THE | NVENTI ON ARE AS
FOLLOWS: 1. An additive package, conpri si r;% a_suitable organic solvent at |east
one deposit additive and | east one reactifof°Pf oduct obfained by reacting a
carboxylic acid conpound of forrmula I RICOOR2(I ) in which R5 Is an aliphatic
Cl - C30- hydr ocar bopp@adi cal . R2 is hydrogen or al kyl, nono- or

pol yhydr oxyal kyl , _.or_ ar. jum._w th an_al kanol amne of the fornula Il
NHR3RA( 1 1) wherei‘ﬁWnaapm%%#ﬁd‘éggﬁ%ﬁ'{;?%"of each ot her represent hydrogen or
a residue of the Fdstamraenior3ikyl. mono-or polyhydroxyalkyl, or ammonium,

with an alkanol amine of the formula i
NHR’R® {t

wherein R® and R® independently of each alher represent hydrogen or a residua of the
formuta Il

[(CHINHILCH,)R® )]

wherein

x and z are independently from each other integers from 1 ta 6,
y is 0 oraninteger of 1 to 3 and

R* is hydtoxyl or a residue of the formuta 1V

-NH{CH3),OH (V)

wherein 2 is as defined above; with the proviso that R*and R* are not both hydrogen
atorns;

in & molar ratio of the carboxyi groups of the carboxylic acid of formula | 16 the molar sim
of OH and NH groups of the alkanol amine of formulz 1 in & range and



-[(CH2)N FI ], (CH2) , R5 wherein x and z are independently from each ot her
integers from1l to 6, yis O or an integer of 1 to 3 and R5 is hydroxyl or a
residue of the fornmula IV -NH(CHAOH(IV) wherein z is as defined above; wth
the proviso that &nd R4 are not both hydrogen atons; in a nolar ratio of the
car boxyl groups of the carboxylic aci d%f formula | to the nolar sumof OH and
NH groups of the al kanol amne of forrmula Il in a range and 27 under reaction
conditions supporting the formtion of a reactiqn pro t .conmprising

ol ysubst it ut ed_iiietr B d Rl el R HEbeRET! °Lor or med by
el heating the cEAYBER{HY e AR dteFula 1to a first tenperature in a first
tenperature range of 100 to 155 C, allowing the preferential reaction of the
acid with am ne greinieSsachisblidmatibycanal amine; 1) adding thereto the al kanol
anm ne of fornul ag tedddeS ca®QRk 5 dr RehuEORAInk 1R S raluR i EleEmieRiAVOi d an increase
of the temperature 300y G Sl LEsha hEIRELAD Sl ARISY wHadigCL I N0 Lhe
conpounds by nai nt al i) ng the t'enper-at dre 1n said |rs% range; 11) and

i ncreasi ng the fir8P'YRAYEAEREE"6f the reaction nmixture to a second

t enper at ure i n aflsediathererthsekatiamiee ¢f e lohdel @OvAies corplon€inglidiidni ng f urt her
condensati on of residlualnckdsee reampaeyh bieveaei dsndlpeeiuk eggeni t h any reactive
group in the reagt iQRndth&dopbRinds W RERbithgliRerlPRbBE inlsa4 #rQ A, t he car boxyl groups
of ‘the carboxylig ac/d of fQkIHLA e.!ahr%oFJ?eereJIRJn ixture 61 &%ﬂngﬂ%%gur H groups of the
al kanol am ne of forrr_u_fa'TI is T the tango of ahout 1. t9 :3. 2. The

addi ti ve package of" CFEIHFIPaRERIPT ¢i'5g° %@i%a”%‘? g’ﬁ?ﬁﬂ"ﬁ“ﬂaﬁ'ﬂ‘d’ at kanol ani ne
derivatives in a progietieeembosfic rdmsssranthZoneicire sasdtirdfatte t ot al wei ght of
the product. 3. Theixadditive package of claiml1l or claim?2, conprising said
pol ysubsti tut ed ahdkaHRd maRiaite:f HeEkidat JriiBSof indlcoBidiaP bittrdnada @ thdTOr € t han 40wt %

based on the t ot gl h Gk £ nd et 886 blAN RROL Wiha ik in HIB,RGA1 {1 ve package of

any one of the precedi ) conprising said polysubslituted al kanol am ne
derivatives in aabﬁ’?’t& 3?&':‘% of nore than 60wl% based on the total weight of
the reaction product. The additive package of any ore of the preceding clains,
wher ei n t he ol afhe pgitivapackagetdhelaing hrcdyopdgils sgje erlipdstipfed eiveolgaivboxyl i ¢ aci d of
formula Ito the dmafiles sy plombitiofdmanthaNidgt Rk@n of wizheigetohsaaddivam ne of fornul a
Il is in the range of about 1.9:3 to 2.5:3.

3. The additive package of claim 1 or claim 2, comprising seld polysubstituted alkanol amine
dedivatives in a proportion of more than 40wt% based on the tolat weight of the reaclion

product.

4, The additive package of any one of the preceding claims, comprising sald polysubstituted
alkancl amine derivatives in a proporion of mora than 60wih based on the fotal weight of
the reaction proguct.

5 The additive package of any one of the preceging claims, wherein the molar ratio of the
carboxyl groups of the carboxylic acid of formula | to the molar sum of OH and NH groups
of tha alkancl amine of formula 1l is in the range of about 1.9:3 0 2.6:3.



28 6. The additive package of any one of the preceding clains, wherein he first
tenperature in step a), bl and/or c) is kept in the range ol 120 to 135C

7, The additive package of any one of the preceding clains, wherein the second
tenperature in step d) is kept h the range of 175 to 190C The additive package
of any one of the preceding clains, whéfein R3 and Fe independently of each

ot her represent hydrogen or a residue of the fornula I11

-1 CHANHJy(Chl ,),Rs(111) wherein x and z are independently from each ot her
integers from®@ orThggddjivg paciroe el any eadl tRsPricsdip i yherdir efirptdemogighredt t he
formula iv -NtifChpaObldn¥pr MBRERInMeZarigSofaso @ads fred above; with the proviso
that P3 andR4 are not both hydrogen atons. 9. The additive package of any one
ol the preceding clains, -wherein the conpound of fornmula | is selected from
C8- C30- car boxy('i ¢ "HeFELEaRmg-2aF RyTY %‘§P’3’P‘£§p’?‘°ﬁ‘3‘?9e‘%fms* TEﬁfe‘“r‘ﬁ%seéﬁHi ti ve package of
any one of the prdewadishee ivhted des kentfrabeopierhsto®pdund of fornula I11s selected
from pol yam noal kanol s, wherein one of the residues Wand R4 i s hydrogen and
the other is resy . | er e I «3, yisoOor 1, z
is 2 or a and Fe Slfbg%a%lggo&a%#g%rf%wgg{lt@tﬁé@%ﬁ%ﬁﬁ{ﬁﬁfg%r . 11. A nmet hod of

i mprovi ng the st orERFRAT PR PIhErEREIET PYXRSE A AREGES o dfte AP Br at ur es bel ow
Cct, wherein the additive package conprises at | east one deposit additive in
an organi c solvent, which nethod congfy Jkng to sajg package at |east one
reacti on product as defined in any giﬁfezgrﬁyé?gl?rrs l11o Bm 29 12. The met hod of
claim 11, wherein the deposit additive is selected fromas pol yal kene

monoar ni nes, pol y#"R@Re Manni ch ami nes or pol yal kene succinimides. 13 An

addi ti ve package, wanhd aamebbeddeafy foneaordnagnibdees fotvor, 2ges; stabil ity of dditive
packages, substant)jigég,r)g A9 herein described with reference to the Exanples.

R* is hydroxyl or a residue of the formula IV
-NH{CH;);.OH ()

wherein z is as defined above; with the proviso that R*and R* are not both hydrogen
atoms.

a The additive package of any one of the preceding claims, wherein the compound of
formula | is selected from Ca-Cg-carboxylic acids and atkyl esters thereof,

10.  The additive package of any one of the preceding claims, wherein the compound of
formula 1} is sefected from polyaminoalkanols, wherein one of the residues RlandR'is
hydrogen and fthe other is a residue of the formula lil, whereinxis2or3, yisOor 1, zis
2 or 3 and R¥ is hydroxy! o a restdue of the formula IV,

11. A method of improving the storage siahility of additive packages at temperalures below
0°C, wherein the additive package comprises at least ong deposil additive in an organic
solvent, which method comprises adding 1o seid package at least one reaction product as
defined in any one of claims 1 10 8.



12.

13.
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The method of ¢laim 11, wherein the deposil additive is selected from a5 polyalkene
manoamines, polyalkene Mannich amines or polyalkene succinimides.

An additive package, or a method of improving the storage stability of additive packagas,
substamially as herein described with reference to the Examples.



