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Fuel additives with inproved mscibility and reduced
tendency to formenul sions Field of the invention The

w@e@smeni2sé nventi on rel ates to novel fuel addi t POEEP2008/064021

obt ai nabl e by reacting carboxylic acids and al kano

ade ndi. t 1. AP
el SRS IR SiecEeEs; WiseiBly 77 JeBlLl; {Hefiey o form
emAsionsn al so relates to nethods of preparing the
same; additive packages containing said additives; and
nmet hods of inproving the storage stability of additive
PRIKSFISSIngeMIJn Si ng a detergent additive in an organic
solvent. Background of the invention Reaction products
of fatty acid derivatives and al kanol nono- or
PR iﬁ?’éyeﬂﬁﬁvéﬂt%nkfe%\’% bhoR8l Méﬁﬁdﬁltl@@@b&dlﬁ/&ﬁe bffeacting carboxylic
application in gasoline and diesel. Chapter 7 Organic
pyife endRlkepdi ‘?’T"@?%U”@fﬂb?rﬁeé'ﬁﬁtco',l@jﬁﬁrtsl vaik a@'ié’ﬁﬁ%@‘j}’ nigproved
rmaftd teelsLAd R offe. R%@"Ih\?éﬁtlo%o%@lg?es tb%ods of preparing
824708571 . Kenbeek and Buenemann expl ai n
Hhersamsadeitive ganiages crefingy sidieddidyes: apd "ﬂﬁtg@ﬁ @fymproving the
E@Fbﬁgesétéﬁhtgmf efdaﬂive dERk G Esmhsiny §rm;|térg@rql a?dd.t%aﬁsan organic
hey are déscribed to form adsorptl on |l ayers on
§‘E|Y?rﬁce where multiple nolecul es are adsorbed by
hydr ogen bondi ng and Debye orientation forces. Van der
Waal s forces cause the nol ecules to align thensel ves
r of v mul ti nol ecul ar clusters that are
parall el to each other. Exanples of organic friction
nodi fiers are ol eyl am de and cerol nono-ol eate
Rergben @ﬂ%tsz@ﬁa@e%c'@égré\ﬁt'lé%%ar&gﬁb%”(t' MQBAL Plopolyamines are known
fAH bdev@adbibleior 853lichitireiAlgasoIRRGINARfesy ai | abl e by
reacti on of nonocarboxylic acids and pol yam nes. Mst
preferred is a nolar ratio of 1 to 1.5 noles of

maa;%av b@?@éhicq:r%ﬁbrq w%aﬁl.eﬂs EQﬂ)rﬁ:aﬂf A@&q{m@nt:ﬂsm.sﬁ?%qup%ncat.ons
Ere erre exa eacti on r oduc

eRYe B %Vdrﬁ%%% 2993st |§IBIN09\§53439§§71a epbgek gndiBuegemagnn explain
3 n&%getlc%@gﬁ@'fﬁ&loh%wlﬁe@ %?@ rp?éfeﬁ'b%l@ﬂ?‘ rsﬂ'a@hﬁ&{ﬁ Afblecules

therein the reaction |s(5) f or med
W@hﬁ&aﬁtﬂﬂl% hegdgnThey arg é”t?%tj’efoﬂﬁ aij%rpf'%” ia?i@rso@" the surface

WhefeemuRBiplROm8ieBules 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

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-
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-
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gestion made in said docunent with respect to choosing
the reaction conditions (nolar ratio and/or reaction

wo eovpes@asar e) such that pol ysubstituted al kanoPEITEP®SS/064021

are preferentially fornmed. In_particular, it is not
suggested to control the ki neics of the reaction by
selecting a suitable tenperature profile. EP 1 435 386
gﬁtﬁaﬂ? kdfdl ﬁtda}‘tlc%?a]r dy |§|n|6?§\5qge§f@dq§§ontyw ‘trFefkuh&i%E QY fhelrBSction by
accef eration properties o nternal  conbust

s¢leitings suitabls tefoperatine pepdilscr i bes al kanol nDnoan1des

obt ai nabl e by reaction of 1 nole of fatty acid or it's
esters and 1 nole of an al kanol nobnoam ne. EP1 272 594
BBst1Bbeisbt trscribes Eittyf adie wikanohamides ewbichvimpedveaihe adgeleration
f)t%?%ﬁl'egrbfgﬁt%%?tcﬁrﬁtjstﬁﬁr Eﬁ%ﬁ‘e@aﬁ% gb ertYHalfibdsC alkanol mono-
ca yceryl I'n

oxyllc acid gly ters an anol am nes
aoifehiapiainaine Wy reaciiod e dr ggelet offatly erideoriits getsel ante1frogle of an
%I h ARGl delivery of the friction nodifier to the
ubricant of the engine. The reaction of preparing the
fri ction nodifier is performed w thout applying a
?%‘75'5@4%%9&%@%’6 s@bfibddh md. f'Fe p\ﬁﬁlkr‘ﬁ hfe ﬁ@lrgé:étloﬂrﬂ)roducts of
a significant nD ar excess O kanol "am ne i
ce”tetlmeatugaj@gémtealm@&rb@%mmdfglmwl spigrd and pikpraeliagtines in com-
H‘HQ!.JH Wftﬁ aad’eefergbﬁ‘tcérl1 R/g |9rba¥%%n%of97 n%sré\Zﬁg tl’_{%]ﬁélglew of the friction

e sane conbi nat I on~ w o o
51@Id ehto theﬂutm'k:@rdmi Itheﬂ@gleerﬁfm racivnpAmrenaring dhe frigtigromerifier is

%%W@G%IH \ﬂ?aﬁ;ﬁ?ﬁ?'y §;§etcﬁ|§ Rir8 réfhé“ﬁm%p&amfi% Lfection of a

r D ven hese a ves provi de goo
penifieanianelar, extesy didbe aﬁiagﬁi aﬁnmms b ad pegnestpsisnefuexemplified.

é%i%h%‘l(ﬁlop% ifiepd 5%Hgﬁlﬁs%d\/gﬁtwgf20%?%3?m@@ﬁ%s suggested to

stabilize emul sions o rocar and wat
S eesAms inopemeinatianayiie assoent ataalagol iand medeinncasenatibilizer to

@?rﬂ'f&él‘é@dﬁi%’%dc%ﬁﬁat‘e? rﬁéigfngﬂﬂﬁjeaq—%%&g:@ ate this

ect by adding so ca ehazers er nore nost
of such 1: 1 adducts of a carboxylic acid noiety and

E(/‘eriak lﬁ%@? ada{lﬂ/ér’sepr%blgy oétp mﬁ&@rﬁn@@ﬁtﬁ?f“a@@s@ﬂﬁéﬁnt disadvantages

ecu cl ust results 1 n Fncom
g fopheir pglanstrusturgpi cal detergent additives such as
Pl B nonoam nes, PIB Mannich am nes or PIB
succi nimdes. Blends of such fatty acid amdes with

MoB: bhsed prropens shbilied emallsiensuplr bydeerep@l {ugl and water. Such
SRLNRIAE Sar Ualis Ao BT ARAREH thHeRP RS Sa Riitive YUBBR e refore need

to compensate this effect by adding so called dehazers.

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
therefore require expensive solvents such as hydrophobic alcohols or comparable

solubilizer.
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solubilizer.Even if there are technical solutions to
overcone these problens, they will at |east un

wo 20000554 y | ncrease costs so that sonme of theBET/EP2008/064021

additives are not econom cally advan tageous. The

problemto be solved by the pPesent invention,

therefore, was to devel op additives, which show better

E%rf#'ttte'reé f{ééhﬁemﬁ iBhd totyve?&m‘(@{heséérdﬂén%rth ey will af Ieast un-

sion avi our than conventi onal action product

t@Nomrabenqe$$BsC®tﬂjscathlaéme ahthees addifivdseare pstoéfeecrr@rrmegﬂy advan-

[%b taining a simlar additive performance profile. In
rticular, the additives of the present invention

should i mprove the storage stability of additive

PRS KRBRM t éJ Bk SN dd (ﬁsfenf RUBRAL M%Fe?orge\tvg (}&/glog additives,

and shoul d 1 nprove 't e phase separation of el /water .

ehigh sihewsbeiter tseibdilite 98d sompetileléth aseweli 9s rmaiflgi rasehigion behaviour

%%ﬁ%ﬁb&ql ftgleregb't%n p Hlﬁ@?'ﬁ)yﬁa‘ﬁ& a:cplng érﬁivﬁ%ﬁo@%mmes while, prefera-

urprisingly is was found conversi on product’s
bly, maintayxpy bsinaitsr @dditivel perfacenaote avgfilee i pasticllare theatigidives of the

?l%@gﬁtflh\?en't@?%b na. rﬁ%% mepft%ra%@%té(mltﬁ B 5<§3t§tlr{)e pdcﬂaé&e in particu-

ormation o IC CO ex ‘reaction m xt

o aptemyierajureg l5>§t0éi.\h@ @l arpt shswikd impeveothe Inbase wr@ratto)m of fuel/water

Qﬂ[]%to'nts UeMa 1dsidr noI?J@H?zect‘lrg feloGtr&or 'aFn't%ﬁtle fuel.

performance in the fue in particu i ne.

addition, due to their |ower polarlty they are better

8§ &ﬁ%@%@hﬁgﬂh&ﬂh&4her addi tive conpounds and need no
conpensate enul sion effects.

Det ai | ed description of the invention A) Preferred

§U;?>?ig|'r1§@r?§ %aéf&dﬁdsﬁta?m%g%gﬁ)n ngo&dE&t‘s %F%?t‘éﬁ%yf?@amds and alkanol

relate reacti on proauct bt al na reac
pmines pbtefinadalyldgr BIPBQtflOt reeetinal conditidesmard wbish rresa&ttm &g fogmation of

B
n I Me seificieal a eipse Rrsgen ug artiggapgasoline.
9\? a@l@ltl}ﬂny%@rﬁ/ﬁ‘tlelf%weroﬁolmﬁﬂwgrﬂe%étﬁr ﬁam%t@é]%hthad'fhé}eaddltlve

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

Detailed description of the invention

A) Preferred embodiments

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 |
R'COOR? (I
in which

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

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



10

15

20

25

30

NHR R4 (11) wherein R3 and R4 are independently
sel ected from hydrogen atons and |inear or

whe@nokress chai n hydrocar bon groups, the car bonPChBPIW0L664021

whi ch optionally being inter rupted by one or nore
-NH groups, and which optioné&lly has at |east one
hydroxyl group attached to a carbon atom wth the
Iﬁ"éh%@(a[ng‘laatrn i3 oAnd (ﬁ%ﬂﬁ not both hydrogen atons and
at at | east one o sald residues R3 and R4 carries
at | east one hydroxyal kyl group, in a nolar ratio of
t he carboxyl groups (-COO) ide carboxylig acid of
formula | to the nolar sumo %4 and NH grOL(rr?s of the
al kanol am ne of formula Il in a range and un der

\Vvﬁ@rferri RA a%ggﬁg%teo[:r@n%&‘rb%ﬂﬂ)tf s@%cfetaie &ﬂrm%g%ﬂa?ttk)gﬁ ?nd linear or

reacti on pr rsing pO ysu st t'ut
brighalkeddelainv AydroearborPgesfues alb e yearkon Qhapbpfywlmblstoptmeéyj being inter-

fipted BY of¥ %&ep‘%‘ﬁc@g@wgn@t\@%h BbtGARY h 'f"?ea@?gne hydroxyl

rlvatl e€s are conpris I N Ssal reactron@g uc |
pioopattechad tofa qankan athenwitl thet proviso fhaéRéarmbRy aremcé bptharydrogen

2 A
e o Bl BB PR ekt e R romali
ptonwer hand 1: 1 adducts are present in a total anount
of 20 wt.-%or less, nore preferred at 15 w.-% or
| ess and nost preferred at a level of 10 wt.-% or
Inesmolar radie fitericarboxy! gepuad 6RO Q-0 obtheglsgnxylic acid alfotrpulg | to the

ola"f1 Bt or o ahg V\ﬁf@r‘&rPg’of ﬁ‘rkeoah'ﬁah érﬂln%ttﬁ%rm%lé’“ﬁ i a/"range and un-

as on the tot e reaction product
Md@ﬁ@thmgcqndltlamf almrr@étrngpiheff@m’aédn efrd seAaiempradyet comprising poly-
L ARG AIRI R Y ineerf Bt esnvent on s obtained by a
process, erein nol ar ratio of the carboxyl
groups of the carboxyl | c aC| d of formula | to the

u f
Fmalf Plz ﬁr@lpsc’)glé%@s? nge 5 aﬁ’i le ;E@&é%léwfgte@@éﬁb%opgmme de
peatives areagomprged in @aIQ resaqyon rpr@ft@r Al propaitign o0& EOre Brani 29 wt-%,
Br%'fefr%lgg% %’l’ha?)mr\ﬁlat’/' %ﬂdtrr?ﬁarﬁafl el thardB6 Yit.-%, based on the total
forml’a | n substance or dissol ved/

lngt @fﬁe@ sagtiompredyeti t abl e 1 qui d whi ch does not
d| sturb the reaction) to a first tenperature in a
first tenperature range, allow ng the preferenti al
Padbe pther band hd atdudts\gire 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

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-

mula Il is in 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-
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am ne group(s) of the al kanol am ne; b) adding thereto
t he al kanol am ne conpound(s) of fornmula Il (in

waeamshsnse or d i s solved or dispersed in a suPCEBP®0S/064021

l'iquid which does not disturb_the reaction) under
controll ed conditions in ordeP to avoid an increase of
the tenperature above said first terrper ature range; c)
re ' d t
| o 01 A% WREIGRARALRZNDY ABRGAND chiteloifapREH Y1 Wiacid win
t eneingIreup(fof theealkanet ainie; mi xt ur e t o a second

: | Eoff I o
LR ki 1 AHGRSRIn ETREEMA o BRERS R 1P ifnge or dis
ol stvededy dignehiseshnip a suitebievisiuigh whigh idaes het dl@tadt thgrreaction) under
condaBledbaidhichs f $rdth 0 up¥ Er iRt 8L ngRbprature atove said
of firsldemperatwatrange; Preferably, the first tenperature

t

i1 haRehe oBheaSsty FpishikPRE bt AaR 6L 2hu!
duoamsiGnergasiap dhg firsb@mperatbeuef ttlezsea@@n Pixtiertald secontletempera-
se t t t
168@{bgmz§ig@&fnﬁ teinp %ﬁjrgia’ﬁgﬁdg"d@@tﬁ%%@%ﬁg 5t%ﬂ%6g£|dual free
0C, caspoxylie aeid meQUdeSa\mﬂutannwcow goHp an fher tepetignamixjure, prefera-

pr eélgﬁﬁﬁqh@gmgghtr@%tér%nagr%%é 2 tigaggé’di%l H‘tﬂe%réﬂc\éﬁamount

is obtalined by reacting a car oxy conpou

wi tof reactighigtesl amine of formula 11, wherein R3 and R4
i ndependently of each other represent hydrogen or a
residue of the formula Il -[(CH 2)xNH y(CH2)zR5 (111)

Rrederebly, Sheditst tempeeatirede stardent) pndioo ) sakapt gt therrange of about
b6 ROt HES M, ]asthr gxan%lg%ﬁ&?tbll 19 t ’abgut 140 ‘% oygbéthZ@rto about

an | nteger of pretferably
h@rexyl or a reS| due of the formJIa IV NH(CH 2) ZOH
(I'V)wherein z is as defined above; with the proviso

that R3 and R4 are not both hy
Preferably, the second temperature in step d) is kept in the range of 160 to 210 °C, as

for example about 170 to about 200 °C, or about 175 to about 190 °C.

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
-[(CH2),NH](CH,),R® (1)

wherein

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

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)
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drogen atons. In a further particularly preferred
enbodi nent the reaction product is obtained froma

wa@eowposmses of fornmula | , which is sel ected froPeIZRP108$/064021

- or C8-C3l - or CB8-C30- or Ci0-C22- carboxylic acids
and al kyl esters thereof. Preﬁerably t he conpound of
formula Il is selected from pol yam no al kanol s,
V\,her u )

o HALHNE Sl defol SROM AT 490 R BNIRCBRIA R ny
|s 2dmgea,atqm$s Oor 1, zis 2or 3 and R5is hydroxyl
or a residue of the formula I'V. According to anot her
enbodi ment of the invention additive packages are
provided conprising in a suitable organic solvent at

rth%ngHSEI?Flggﬂéfeﬁgdjbﬁb G R reh 8RR prgﬁl?ct £86&In28 from a

pro uct above ccordlng to ano
eerhio@ingediforofula havhiohvie seleetrd drome€hbel- of Ci-Fpr-oviGuCaher Cro-Car
SLBBANE a8 Bhd bl Merd@libdiye packages wherein the
addit’ive package’conprises at |east one detergent
additive in an organic sol vent, which nmethod conprises

j t
g%‘f‘%rﬁglyltﬁ%g%ﬁagﬁﬁ& %ﬁggrgr@h '(I:Lf%EIeel%@ fwgbl‘ggfﬁlﬂ QIQ%IS wherein
arRIPt the sesiduesdR erndely’ i hyatogen @owm Rféﬁe'smrre@@ﬁﬁ ipéthe formula il

I CL

B R o e P P T ans a7 22RTFO R BRISGRCE L g e formui
Merei n neans the product of a specific reaction of at
| east one carboxylic acid conmpound or a carboxylic
acid conpound containing first reactant, and at |east
beeording g ginotheir reenkndinagnt a0fkihe dnveatipm eaddiiMe alagkaags are provided,
S&RHRGh |ﬁaaC§L@QBIe%$ O?Yé?ﬁgt I'ert'HNé%e%arP&\t ad@ﬁl/@%d dN8ast one
reacti1 on product conplex I n nature .e. consists
tsfactorcrepleas mefined @baye. constituents, the profile of
whi ch bei ng substantially predeter m ned by the
reaction conditions of said conversion. The reaction
peenddiog t¢ gnother embedimgnisef thenventieni ptretbod of infrieyisg dhedstorage

Rl [ _
TR s ap e pAtlaghg v e L EKRID inrRebSficast one e
tesgend addiye inrangerdenic selvertnwligh mh@immrs'tses agding tegaid package
gpl\é’agfoér%cﬂélaegoncﬁr%%éttdﬁﬁ‘é shvehtidt® INRLATLUGF, SRNa&eRRhEDdditive is

reactants ﬁi
selected from as polyalkene monoamines, polyalkene Mannich amines or polyalkene

succinimides.
B) General definitions

A “reaction product’ as used herein means the product of a specific reaction of at least
one carboxylic acid compound or a carboxylic acid compound containing first reactant,
and at least one alkanol amine or an alkanol amine containing second reactant as ex-
plained in more detail below. The reaction product is complex in nature, i.e. consists of
a complex mixture of constituents, the profile of which being substantially predeter-
mined by the reaction conditions of said conversion. The reaction product is, as such, a

suitable additive for fuels and normally need not be further purified prior to use. The
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The term "car boxyl ate conpound” refers to any conpound
of formula | as defined d above. The term "aliphatic

w@e@@305hy&lr ocar bon radi cal " denotes an acycl i CPCHEPIA$/064021

whi ch i s conposed substantially of carbon atons and
hydr ogen atoms and conprises from1 to 30, as for
exanple 8 to 30 carbon atons. The hydrocarbon radica
Y -

gr?)lc(jg%tﬁfg% %%yénb féﬁé ntr%kééile(g éiece%?@gh %Eﬁ)@lr o remove, res residual sol

vent onlow malgcyeecdnstiwentsr likei waterennenrrbasted cﬁacta@ts’ao‘rany
atons that need to be present in hydrocarbon radicals
of various degree of unsaturation. An al kyl radica
Eloenterms eartoxylatesceigundr sefersaiosanynéanpaaing dfifererdla bies defined d
Egagghed radicals having from1 to 8 carbon atons.

anpl es thereof are the G -C 4-al kyl radicals nethyl,
ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, isobutyl

ettéjmK %Eﬁbé#lc Ca'ﬁgo-ﬁ\ﬂ)‘jﬁ)ddt(gl}flré(gcagegéﬁ’dt?%%P'H%gglycl paldﬁc)éll which is
g_orgpcpﬁ)ehmubgtyntlallmé&yarbog afongls amd hydregespgtpms and comprises from 1 to
%@ dl’oFTFJ(JMLIQrSOtB%O' ca]‘%éFFéllaWsp?Hé Kl/drogarggrﬁ Eéq %Et%t [%(rleferably an al-

ent pentyl di et yl,
hyl,zal&e%tailsq%ﬁjwy|a|ka1rlqglyljornmlygnybmd}qal Thoge skllled in the art will ap-

q:legfaﬁé;%t idhum r"r’tm:f'%eﬁl W&&F&p%tom]?’th%ﬁ_r%e@tgﬁé %sl%Hf Mlqydrocarbon

utyl, but trimet propy
@dg:aimfwaﬁ@ﬁ@&qmn yunsaturaitOhyl 1- met hyl pr opyl
1-ethyl -2-nmet hyl propyl, heptyl, octyl and their
constitutional isonmers such as 2-ethyl hexyl; or
88 -attyd ratida) Icompasesc eh-Ssdtkyc radigats Whige sre dinedsrerrrheched radicals

ﬁ%\gtj}éég{;rﬁ @\ (‘fyb{)r{?m Qargﬁeg ﬁ{epiﬁggg%&l%sc (5?35\[3@ r&dicals methyl,

are octyl, non ,

eiihvldécryopyltIé@ﬁf@@éc@rbutygammeéwutylhé%@[&b@tyl and additionally pentyl,
, | (&g%jﬁgy e

E?@%@@’??‘Mt r2| @%{sh?ﬁﬁwetrac syl ggn@%@wr?pﬁ’eigmpg??yl’ hexyl,

hd ptimebylpropybch, dtmﬂnylprﬁbﬁaﬂ:@se}mylpemﬂa?methydmw 3-methylpentyl,

&%b?ﬁyl;t%éﬂtwo”a 'o@rﬂ%?ﬁuttyﬂ' ghe dllf’r%l'@ a”ﬁ’s _dimethylbutyl,  2,2-

consti onal’ i soners ereo npri ses

dimettadbiti e A3-dimedhyduty. e dW%mébLl’fﬂnduﬂbﬂbUlet 2gthyloutyl, 1,1,2-
{rfnﬂﬁﬁflpre |bf1aé‘§*fﬁﬁeth§é|9Fo%§ﬁfP%ﬂn "@%e(ﬂ%}lﬁ‘ropﬂv'1n&hilr?mea'1ylpropyl

car on at’'ons exa e et

Qemylop@tqund their cgnst@.ﬁ@nngng@rﬁ,wuch gsr%@t};ylhpxwpyrﬂ@caﬁalkyl radi-
%algﬁfhmﬁla% ﬁrpe?d? oilb%aYllchedlra’dlc%rs’ ha%lng"’m)‘#n é1&§6‘k§ﬂ’t%h gto%s Examples

exen
mmp@yq;tyl nonyI decyl, undecyl dodecyl trldecyl tetradecyl pentadecyl, hexa-

decyl, heptadecyl, octadecyl, nonadecyl, eicosyl, hencosyl, docosyl, tricosyl, tetracosyl,
pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, squalyl, their constitutional

isomers, higher homologs and constitutional isomers thereof.

Alkenyl comprises C,-Cg-alkenyl radicals which are monounsaturated linear or
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; Cg-Csp-Alkenyl is

a monounsaturated linear or branched hydrocarbon radical having from 8 to 30 carbon
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1-, 2-, 3-, 4-, 5-, 6- and 7-octenyl and also their
constitutional isoners; Cs-Cso-Alkenyl is a

worenenseat ur at ed |i near or branched hydr ocar borCT/EPRI0081064021

having from 8 to 30 carbonatons. Exanples thereof are
octenyl, nonenyl, decenyl, unﬁecenyl, dodecenyl ,
tridecenyl, tetradecenyl, pentadecenyl, hexadecenyl,

E@%aﬁgﬁpbé% Jhé’r%B@gtPeC&,qé(Ayl AyNaa eag&%ll u‘?]'dg ‘?/Fydodecenyl tride-

encoseny ocosenyl , tri'cosen racosen

Mdew@@whyl h@%ad@mmylheXME@ﬁoB@iweceowt a@faéetmnwl nonade-

t
BORRCABRAN, 1 SRUBLE oo DR EUOM) W iBhy LDAHRE Rery e
Apasendi bﬁgtapcrsadvlcactgcmlr ingeacsema- luetatyeniljgir constitutional iso-
ﬁ%&u,ﬂ?hé H@h&lB%&éﬁq &?}déﬂ%% | {oRfhrd iraRAY, or branched
ydroca

rBon radi ca aV|ng rom4 to 8 carbon atons,
as for exanpl e butadi enyl, pentadienyl, hexadienyl,

Fgg@?gﬁmydlcégfz%g@% E‘ég: -gﬁ(?/ mhﬂﬁ?@g@gm %r%'o‘ﬂﬂ%laturated linear

aif branehar kydeararhaneraical hayingnicore d thy8 ehrbernalonts. padirexkmple bu-
b S,
E)"a\é'ngct e Pam\e%yf %&gdlg HEP@H%eca enypghﬁ ecada%DEonstltutlonal

are eny non
@@d@fﬁamréi’ayq?sp-atklad@élﬂar@d@ﬁélWhlt?fe&re ainsatiiraiag llinear or branched hy-

Ht%%@gﬁcr QEQQWavmg %Ctg bon Ia&fl)ﬁsad@%\q;;ﬂ@@mereof are octadi-
nade |en

octa eca I en el cosadi en
A, c@@@@i@ﬁkl |dec@djg@g a@nctgﬁpgdlenylr Hedesadieavly |tr|decad|enyl tetradecadi-

r | I M@@ -
E@ét@%‘g@ ?@Ey v héb;%te%cosa Per%médecona osagﬁ(iij &#nyl’ nonadecadi
sojphadiceradiepyl; hehegsadieovis Bocasediiend! tricesasiany, tﬁr@@eadienyl penta-

B(P;%Ple‘ﬂ?ls gﬂQ%{&QEﬂéh fjut 'h@@l%t:oéa% fs JRRIEMien L}/Then wacosadlenyl

ént 1 n conjugate
sausilagieny!, ftmlﬁpmqtlgﬁlpnalgwnerSa |gbq1 RoreQlags a@,qlg constitutional isomers

e BTy e P e T Re S o et

to 8 carbon atons, as for exanple hexatrienyl,

Eﬁ(gﬁlﬂ%‘wl ?%Vi%allg F]orﬂ?r'ié%t éé-@glgl'katrlgﬁyl %ﬁ %QWWCK %rré relﬁ%la}]ur%ted linear

adl cal S, e triunsaturat I hear Or ranc
hryaie@@@@dobvdrpaafb@ralr@dlm\havglgffr@m%tq 8§ Gbanelents Asdes example

E&%n@yﬁ HeB?artr‘?é?ﬁ 8f %c@ﬁﬁaﬂ%lr 'o?o Oso-QI‘RQﬁBHYIerQWcaIS which are triun-

ecatrleny un ecatrleny ecatrien
satieashlingaes QY branched Redseearbor rﬁﬂlcalqobaw@m&@@tfi faedy carbon atoms.

Eﬁé‘rﬁ@‘ég ?Herrécﬁ"é}‘(% octdFRhAdRGAid ?mdkcatﬁ S@%%@Eétt i€ | dodecatrienyl,

nona ecatrleny elcosatrlen hencosatri en
tigeerftenl, eﬁfgitade@atrlgméapenf@dwatrlwt r aeW@trI@mWI heptadecatrienyl,

BERLACHRA f'n%ﬂ?&ecaﬂ%’ﬁg‘lc%ﬁ%%éthg |herh:%9%tﬂ€ﬁ%ﬁaa&io§3t¥knyl tricosa-

octacosatrieny nonacosatrienyl’, squalatrien
ienwt tqtr@ppsﬂﬁrgﬂnyi fenacesatienyhdrexaerralrisgyl. heptacosatrlenyl 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.

Polyenyl radicals are in particular Cs-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 Cs-Csp-alkadi- and trienyl residues.
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and constitutional isonmers thereof. The olefinic
doubl e bonds nay be present in conju gated or isol ated

wo eooans®@ed yenyl radicals are in particul ar PCT/EP2008/064021

C8- C30- pol yenyl radicals which are generally unsatu
rated |linear or branched allpﬂatlc hydr ocar bon

radi cals having from8 to 30 carbon at ons and four,
five, six or nore olefinic nonvicinal double bonds

Exanpl es thereof are the higher unsaturated anal ogs of )
Yhlesalotheevies saex Hiektgtn -alkyld. as if@r@qamp&indbwomkbgfsre&due R
I al kyl" , as for exanple in
t ée}gé%’ﬁfg%t #gérj%%c?gdtaséég refers to G -C 8-al kyl as
defined above. The term "nono- or polyhydroxyal kyl"
4afore- o7 BSK iehcl
17 by PSS e Sl P s & noar o
branches,blky! radigah Naving #omat Emﬁ it ATHCUIArframhilcle 4icatbeasatoms, in
X ¥
ﬁ/ﬂﬁh Y LY BRe & S/QFBEfgrodgorﬁe%F‘%k?rgale ’? 12, %’ Pl c‘)]f é hggt%gen atoms,

rogen at ons r ox
Eieamré@cetdrwr@bvdramé grmﬁeﬁﬁmn’@ﬁﬁ%reofzarﬁyw Qwethyl 2-hydroxy-
nyd. W PARY. d -
_eﬁ* dr%xagd ?f{l}qj %ngro‘%ly 2 3 ﬂﬁd‘l’ gyo?roxy PouBN%-, 3-, 4- and 5
hx;ﬂpmi,—pgntpjbﬁtya 4 25 ar[gi_G hy|drox351 -hgyd, 2-, 3-, 4-, 5-, 6- and 7-hydroxy-1-
dso e IL N n }
ﬁe&%/l ? XY 4:L g &Y 7 ag%B r%/grox§71 0 Id2§ %@)51?08(3(/ 1= %@Eﬂ@fﬁd]thelr con
stltcsﬂcunai rwmeoseyf B I@@r@pqnts @n@plyhv@rcrxyaldsw @slﬁv@wmavdroxy groups
0 r
R TS Tob O P RE SSBea ARGl CBEBOYs, Rt 1 do not
ewneisefnalid! poliegien: as tqnleaampedn@wﬁw@%f formular | do
not conprise polyol polyester, as for exanple
tri-glycerides. The term "hydroxyal kyl" refers to
G tamm-"hydroxpalian kglersaei @hC4-Rydsoxviatehwhioh isor biresi @d branched alkyl

t?’ég\%‘;’l géﬁrg(joﬁ% NRyvg ng IQEN@U‘aﬁfrBH Pio 4 BafBh LtsHS 38 WhiBrk hydro-

at onrs, dro gen atomis

gerphtaoeid rwa@drt;yoﬁ wwoxyggmup. Slstsﬁbi/ catNag it Istadechpleove.

stated above. A "linear or branched-chain hydrocarbon

gr oup, the carbon chain of which optionally being
tlreearlmtté@n%ryd@h@mdrydmébonmougrtbapt@rtmt ¢raam Pl yhich optionally

Béﬁ Xﬁt@ﬂu;ﬁﬂaﬂ tfgaétlie 8 ‘?n o Wkpxgr\%kﬁé’lop%r%ﬂy cvarrglﬂg%{t l&&st one hy-

rm na oxya gr oup

QF@VWWWWL me@s%@ tgsmingl i hydeoxalisylegrodn dwhienis i a eono- or
B&%F\W@{yh%y?y{{gh@g§ﬁefgfﬁ% él)oge arnoaécmﬁgr%gg oﬂﬁ&%‘ﬂ% at Ieastsone C+-Ce-

1 ona stitut nor e Ik
a wsm@rm@r @Qb@a"mgb%twteﬂvw bror eare. bfe $aPdomb Kydesxgl groups,

@hOMBS tRebMNBold SHsarR dIBRST U bding MR8t @J8her 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-

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
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"Ci-C 6-A kylene" is a linear or branched bridging
hydr ocar bon group having 2, 3, 4, 5 or 6 carbon atons,

W@ amb/0sms5d, 2- et hyl ene, 1,2- and 1, 3- propyl ene, PAT/BP2008/064021

1,3-, 2,3- and 1,4- butylene, 2,2-dinethyl-
,2-ethylene, 1,1-dinethyl-1 ,® ethylene,
1 5- pentyl ene 1, 6- hexylene and constitutional
r . b

RS A e E0 e SOD RIS Wh it Bl Biepty) has the same mpanings

a$ @m ahprpmlpy@1uﬁmthydmarb@h kradiehl" asi alecadysdefiped abavepl le particular
f ' -
gérlg %hé& § leay%‘g}?wrou gféﬂ?@%&ﬁ%%?co Ng,, c‘%%‘x&l%“?éuds. The
@mspolv&ubé&tutgd anmmw destid detra@nd hlgh$roarubailtated alkanol amine
d&g&myégocarbyl) wher ei n hydrocarbyl has the sane
neani ngs as an "aliphatic G -C 30-hydrocarbon radical”
as al ready defined above. In particular said
) b e e )

B G b B e e B B o Ml atpo or mono
enpdypasaesitati C; 3otrry|d|:ocatbgt residued Irhpaytiewlars gbisit residtieds a straight-
aﬁéfﬁ‘ﬂm%'no%? ‘?y ﬁ%att)’rﬁ{e'd‘fﬁﬁtoc&blyﬁ%sﬁﬁé oPgrnQ%Vel 6f%u§ﬁ Fegldues with
represents ‘a saturated
anavenagp tdngthunbat @f)aﬂ ed2iprefa@bhydl r-cttacdihon atosisd Eertlcularly pre-

| ,..Said residue is a strai ghtchain nono- or
%Weﬁ_r%#ét?e{ uarrgt ed hydrocarbyl residue or a m xture of
such r essidusssdanived fram sateredestragigtohainfcatboxyBoacids: CHa-, CoHs —
29, pre Labl.y carben,at ong., Partd qul ark re
ferred’r é [ die 4'5|3r é%H &'si dués”de’[@'f‘éﬂ fr 8rr17sa’t Y a? CroHzn -
st r ai gfﬁ11|'¢2ba-l nCedtbboxylildzraci @aiH260H3- CysHE2HS C16H33(§3H¢17H35 -

L G &%Siomci””“ felih 5o g Bt s %H&s : CaaHles

3H27-—Q31Hd-r129-; |5H3|-;C|6H33-;C|H35-

oSz oA Tort it Sdhbos Bl G g oot - o

deri vedcsHs emissa€uHat-ed, branched car boxyl ic acids:

i so-C ; X |

Ims)go- uﬁg% lﬂjersac%ér@gd frf)m m&’?c?hrq%?l?ra%%r Icilgfg]ccagoxyh&f'ggs CoHs
- C3H5 GsHs —CIC15'|'HQ-,,C1@|33 FHZ31H4 = ,CZI H_4i - I‘_eSI dues

deri Ve%%ié@%‘&%}@eﬁ%cﬁn Ll'\%—%l&'rlmsgtgratéa,rsffrla%tt-bﬁgﬁ'(ﬁrboxylic acids:

car boxy

CsH7 —; Cq7Haz1 —

- residues derived from three-fold unsaturated, straight-chain carboxylic acids:
CizHo —;

- 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
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-
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-; residues derived fromthree-fold unsaturated,
strai ght-chain carboxylic acids: ; - residues derived

wo ewansnss - f ol d unsat urat ed, straight-chai n cap@DERI00®064021

acids: residues derived fromfive-fold unsaturated,
strai ght-chain carboxylic acills: . Said hydrocar byl
residue may al so be derived fromfatty acid mxtures

ﬁ%ﬁ%l@'&\%ﬁj@ JucR™s ?at lIJIEaLIUMC Wl[:' ritic! §te‘3ﬂ9 tgﬁ?lteﬁrc olelc pet-

mting exa ereo are |ve ol |
[ssklinic elaidic, nalmltolgedm@tem|Ilmqlemlape@éwlqﬁwd saffl ower
oil, sesane oil, sunflower oil, soy bean oil, to beef
tallowoil, lard oil, castor oil, cottonseed oil, corn

bhe tergoatkeanl anines’wias! fe ks undesstdod bwadiyt [tgiompages monoalkanola-
Whl%ﬁ( Rblamitek: (FS(§ frtnY TRE 'a%n&lﬁﬁr% %ypd%geSﬁ gne or more ad-

nment |one nonocar boxyl 1 ¢ acl ds such as capric,
ﬂtypnajtq gnd/plaNrfumqtlgnalglpgm additigrelocthe ©ne @mina group. and at Ieast one

ﬁf&rBﬁﬁg du'B' ) |t§l!)l@' gké}rola%@hé@]_qr@llﬁie mohb ngr‘dl ine, diethanolamine,

nol’enl ¢ and eruci ¢ acl term "al kanol ani nes'
h@@am@am@eurmmrma@@@nbme;a@pgopamlammprdl@@@ropanolamme butanola-

angl am T (2-
FFWéanol am n ﬁﬁﬁnoggéggysé oﬁt@ormn@?%tﬂggnﬁfbtelﬁ%hg{g’ Oen&" 22
ammbét*lyrﬂnﬂm)@thlab@ldAEf\Eés in addition to the one amino
group and at | east one hydroxy group. Suitable

al kanol am nes i ncl ude nonoet hanol am ne, .
Alkéﬂwmn%maweformxemaleolcampﬂ@rldﬁ FdpinsiaHovheneingt least one of the

nggfuggaﬁma"i\@ 35 tesk pﬂgﬂ@?ﬂ .ﬂ?’r%ﬁ%@g@ham N&Shydroxyl or

am noa ol's anol s,
QHQCHz)gFQ 28uItahbrﬂx@mgﬂsaﬁrgmpetohMcfprnMEAQHzAJNth@Hz)Z are

|
ﬁeneﬁlﬁ?g&we EtFP%ne 0 Hzﬁe res?g_ﬁ( )F@.H!aw %H(bHs)
rH&irHeblerEd-NH @HZ@HM-@WGH@WRENW@W)m R5 i s hydroxyl

F1 hé&% Sui t abl e exanpl es of groups of the
o?%uwf%(? CNH| y(CH2) z- are -[C 2HA- NHInC2H4, 4(CH

2)3 NH n(CH2)3- , -] CH 2-CH(CHs) - NHJ nCH2- CH( CHs) -

%owvﬁ gbﬁ}ud g*lrgpresen‘ri K-Icghd in the other R5 is hydroxyl
p@ﬁ‘ (G dalp isosriecied mma.ﬁ@mm hlepatbs eﬁé@Hz)HNHM@Hz)ﬁ, H1CH,-

ERGCIAh e, B, (NG, 0¥ (CH,)-CH,-NHLCH(CHs)-CHy-, CH,),-NHIL(CH,)s-

, while nis 1 or 2.
C) Examples of reaction products

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,

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.
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and -[(CH 2)xNH y(CH2)z is selected from-[C
2HA- NHInC2H4, -[(CH 2)S-NHIn(CH2)S-, -[CH 2-

WERH{0@bls)RsANHINCH2- CH(CH 3) -, -[ CH(CHs) - CH PCT/EP2008/064021

2-NHINCH(CHs)-CH 2- , -[(CH 2)4-NHIn(CH2) - , while n

is 1 or 2. C Exanples of reattion products In a

non-limting exanple of the present invention the

reacti on product may represent a conpl ex product

m xture, which is characterized by a high proportion

Exerpgllfiyé UtysAFABtasdreartagt olformelast thewsacsond product formed (when a
Fﬁ'é%égs 3 fQ’Jto)ré’(?éalis Lpé%ld Q:% ta notrnallq constltuents A B and C (as de-
y an

am noal k e react
niptemhe@w)swtjlhbramsttm méddlwlda mo@htt p‘k)op@romatbmm@fdmlxture with the

EQ%bﬁMﬁggﬁsnaIMél Elﬂt &)e(!h?t 'u\éﬁ ¥ohBamR ét@F Pegclff‘{)f which car-

pri ry a or se ary am n groups. era
Binghtwoeearbomyh rw@mcth@ e sulmtlalte@ldla@lwst@a(aﬁ p@rrﬁylog three car-

| ' . .
S0P BT 08 AEATAEN] IR PG 180l i minr
ampuntémﬁwarqactegl @I@a@@hﬂt (D)r(dlﬁ@c@ﬁdAEAEr(gOd&rhaﬁse\dell as significant
Qﬁlbﬁﬁtg (E@(QH‘PJ) offh qem}f%eé‘%dr&?ﬁfﬂpfsa&&?&%dc fPl'éWé.%anréZédms, imi-

the reaction ar excess .
ﬂa?tqllys and @thess a@e@rpdmeﬁ) coet kineficaty pordestied ffitst etesof Ahe peaction,

A& (jaa? guphﬁo feR)%LsoW)e fom:u‘ét%lﬂ &'tRe mdif c%‘pﬂn?}nt |rr]1 particular

|am uct t1ona In adm xture t

tf@r(ﬁ@@}ﬁl@r(ﬂi) w@il@éh@lq&iﬁsegq:lfl(yr@pﬂqn eqnditions injthet sasgud seaction step
Qr pées&gl mg(pésrﬁgﬁh%m%i&rrﬂ% d’t‘{%f(ﬂtlb &l@hd&ék%ﬁ} )\NO car bonyl

ues; stituted di am st er (B)

carryi ng @hr car bonyl groups; and the nonoam de
(C The reaction m xture nﬁical so cgntai n m nor

nt/s\of/ nreacted ol ei ¢ | I~NDIN(1-5% and AEAE

as wel'l &8Hsi gni f'?can&f anount s (16"’?0% of
un| dentlfl ed by-products (it is presuned that i.a.
pyrazi dif$9-%P¥ dazol i ns and e€Ke0% are produced). The
kinetically controlled first step of the reaot2oonfurther so far not
per f or med“at _Rbout 1300C, favo t he f or mat iidentiditd tdéreponents
maish conpongnt, in rticul ar ﬁ:e diam de (A), while
d

th Sﬁlf ction cowdi tdwns in the second
r'%actmiﬁ\sf?ep\/arngouﬁ 1800C result in the formation
of the diam doester (B). 10-20% further so far not

i denti figdogemponents B 10- 40p%-8%1- 5%

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-
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

the conversion reaction, and, optionally which is compatible with the other constituents
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It is well understood by a skilled reader that the
specific conditions exenplified herein may be changed

wowrdbos2s€ hangi ng t he general teaching of the PCEERIWDS/064021

i nvention. For exanple, it is:ﬁossible to change the

order of adding reactants to the reaction nixture, to
pre-heat the reactants, if necessary, to add one or

gPL& a%ia’ti\\/ggbtaﬁkﬁ'&&' GNtHEBY PR Gvﬁfzﬂvtﬁg FikiGE .ogl'fﬁe GRANREN has to be
the reaction. I'n addition it may be possible to

pedasly 80 that it i nesegsprit loaemare thezoMeot priad teluse. ig axamples there

1 ; e [ - -y ;
O PE TP CRRAECRTRY &2 et aRipalsohyer B diatkyt givco
and dialkyleoligololyenlss t here may be used any sol vent, which
does not negatively affect the conversion reaction,
and, optionally which is conpatible with the other
Bonsturthespdditye eempengints ve package or the fuel to
whi ch the additive of the invention has to be added,
so that it is not necessary to renove the sol vent
phe seadtion upseductss okthgnpreeenttinandonemeaybee pdded dnée fuel as friction
e or e o Py rG] ShINE becsleratiog imrover,
Fuearigsiondefbitarve conponents The reaction products of
the present invention may be added to the fuel as

friction nodifier, lubricity additive, detergent or .
dlegp sedction pradusts fdbie tinveation oy ker addashto; thefesle individually or in a

GRS i®NUHASY SdcRle E&‘&ti\{)eetaﬁgé%g%; @?%&Bﬁiy@{}aa[sh&empliﬁed in ore

I nventi on may be added t ivid ly or In

detall kelawe with further effective additive conponents
(co-additives) as exenplified in ore detail below. D

1) Detergent additives Exanples include additives
BohpPeisrgent deditragent action (hereinafter referred to

as de tergent additives). This detergent additive has

at | east one hydrophobi ¢ hydrocarbon radi cal having a
hxarmeles M&g@éﬁiﬁweécqmaﬂsin@ﬁgﬂ&fge@k/ﬁytiw(hﬁiremftssretferregbto as de-

%9%@%%1%%%).9?% dekr Qﬂlé&fd'tﬁ@!h%rsyatslgés?%rngq]y%%gﬂbbi(:é}‘)ydrocarbon
nono- or pol'yam no g?oups haV|ng up to 6 ni'trogen
Edingk hadng whiustpestaveras tmeleeular weikielvinatah Miommgs kagP @00 and at

RESRSHE! ddfstmoiety selected from:

(@) mono- or polyamino groups having up to 6 nitrogen atoms, of which at least one

nitrogen atom has basic properties;
(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;
(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;
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(b) nitro groups, if appropriate in conbination with
hydroxyl groups; (c) hydroxyl groups in conbination

WORMb/0sAeO- or pol yam no groups, in which at |PEEEPHNE064021

ni trogen atom has basic properties; (d) carboxyl
groups or their alkali netal W their alkaline earth
netal salts; (e) sulfonic acid groups or their alkali

ta ah kg, t Spal 0 -
D" RIS S0 GBIk (BT ufh el ClmPRINERY Tyt groues,
hnpdoo&wolmrmuggroumm whigh pblegeiraneoniegamoaiomi raswsisishproperties,
QFb)J @aﬁ‘ﬁém%egr&ﬁ rogen atom has basic properties, or by

carbamat e grioups; (g) carboxylic ester groups; (h)

noi eti es derived from succinic anhydri de and havi ng

gﬁdr&ﬁ%5§m8%éﬁr %ﬁb&o and/ or am do and/or im do

) noi eti es obtai ned by Mannich
reacti on of substituted phenols wth al dehydes and

NOmo |e§QJeK9§B B s Q&nlbyé# ?Hngaglaﬁd Wﬂ(@m\?&gﬁfw and/or amino

dical 1n e above eter trves
@wgwmldo@ed@dmdgg@ugslqu ty in the fuel, has a
nunber - aver age nol ecul ar wei ght (M) of from85 to 20
000, especially from113 to 10 000, in particular from
€)0]0] m@iegg@gbtawgibyd\éannmde@gi@@mmubgﬁ@t@@gh@fmlﬁ with aldehydes and

%%C@rlep%y(aa)'peesu ally in conjunction with the pol ar

nol et (h) and (i), include the
pol ypr openyl , poI ybut enyl and pol yi sobut enyl radi cal

‘Fﬁ‘& h%(!ﬂ'ghfﬁ&ﬁ’c P@Hrocd‘rgma%%l fnothg%%gve gg%grfén@lalbéﬁ \];JSOWhﬁzﬂ%nsures

In partic rom/
%beaaﬁﬂqggteowwwgy am dhvee fugl. digss a glumher-erereae mjmtﬁaw@lght (Mn) of

fr@ﬁléﬂ% Jooof abpe Lygronﬁ‘ij% i ‘Y(?@%(f Qﬁ'géhléulﬁﬁfrm%l) t8'5000. Typi-

yam no rou S are pre era ol yal Kenenpbno- or
pajlfyétqpéﬂ@pbwr@m en raghieais e@ne@@ilyyprc@pjen@tloorwﬂh the polar moieties

( i
@’ugl ’e. %ﬁ s()l) L”Sﬁ’gjﬁztﬁérﬁw’é’? 6 y| s E{te)éw &Loeéalgisowenyl radical
e2dMa30@ Mo =50003 W@DQ@onﬁme@néromr5q9cip¢{5§@,bupéﬁ@ularfrom 700
iiag predom nantly internal double bonds (usually in

the beta and ganma position) are used as starting
materials in the prepara tion of the additives, a

Eiifgg}tl &5%‘5@8% 'tﬁéeatfoggtg?od& o?ﬁet%ﬂjeﬂf é&ﬁt‘i\)egnnm the following:
Additives comprising mono- or polyamino groups (a) are preferably polyalkenemono- or
polyalkenepolyamines based on polypropene or conventional (i.e. having predomi-
nantly internal double bonds) polybutene or polyisobutene having Mn = from 300 to
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
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.
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am nation or by oxidation of the double bond with air
or ozone to give the carbonyl or carboxyl conpound and

waeamsespeent ani nati on under reductive (hydr ogePelt/EPzyps/064021

condi tions. The ami nes used here for the am nation
may be, for exanple, amoni a,1%ono ani nes or
pol yam nes, such as di net hyl am nopropyl am ne,
et hyl enedi am ne, diethyl enetriam ne,
triethyl enetetram ne or tetraethyl enepentam ne. .
Bwithres Spefetea gdditides comprisieg awpnoamiyol gerep nearartee hydrogenation
[ | 2 t
gt‘rB ?QFchgthggrgQ?tfc{/negwda&s Sk Mé)rr@#o%ﬁén ﬁ%vm 4h g%?a%e degree of
Q@lémt%h@tlhyd? gdeanadi tont QQr\wéruoﬁ@g@f oxides pemtur@ﬁ of nitrogen oxides
I erage degree of
f%&ﬁzg?é&% %é&.ﬂ?):ré E%U%$Im¥j0§@v7\ﬁﬂ{éﬁgﬁl tr ogen oxi des
or m xtures of nitrogen oxi des and oxygen,
] th risTho Moo A [ bReth
pre erré%reg ???vggq%o Smglngﬁ%%ﬁggn@hg gK%L%EEE(zcompounds
elbteinahle feammpolyisgbutene &pﬂaﬂe%bv reantipo Withsaypnesaed subsequent de-
es, Ay 0 i 1N b : € harti ;
BeAd Sl R0, WS DARRLSEIRIE SHUAREMERS H sancur i
BEsk19H@A 264 particular in DE-A-196 20 262. Additives
conprising nitro groups (b), if appropriate in
conbi nation with hydroxyl bgr oups, are preferably
Aé@ibve%ﬁompwrwtnﬁr%mrmyﬁ ol LRneneRyiatRh regmpinadioe rwige hydroxyl
gt%g§§eawefpr tbTETeL &R &B ficts of pO) éb&t@nésor?a\ﬂf% 58 QRri8e degree

nltrogen OoXl es or X ures o rogen
oikpalgserizaton Ry iam ato Hiserfrased0ite 1@ mith gifregenioxides or mixtures

pro@ & WRRE anfo %eﬁ 96/ 0 ABed Fgéﬁ.cﬁﬁﬁ%'\%-A -96/03367 and

s are generally mxtures o
WQ@- Aﬁ%ﬂ)%?@oﬁmw@gcm@ @rodaq;tghlae generally mixtures of pure nitropolyiso-

?@tgﬁ‘e@ '(ep{g E gg&’ FXﬂaWQH&W%o@E&g{Y‘%@%med hydroxynitropolyisobutenes

roxyn yI sobut'enes
éﬂ o edphairerbplethydrypapolyippltgieobut ene) . Additi ves
conprising hydroxyl groups in conbination wth nono-
or polyam no groups (c) are in particular reaction
peditivrst eonairisingl Pdsayligrones spexniiesticsbvidl mebpeor pa@yamino groups
LYo | i I
ol PR e im0l §f P FoRIGEERARRE shiainatle from poly

irabiane h@vmgr@rﬂierablry m@dwnﬁmib/stprra@aldr&@iq bendisiand Mn = from 300

R)a%bt)@uk/\ff\ﬁ bR o 47ﬁoﬁ§5okﬂ?ﬂvaﬁﬁi Er'f’c}e'agin particular in
car ox%ésgroups or their al | neta or al kal 1 ne

EBrA-A7 salts

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
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.
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(d) are preferably copolyners of C2-C4o-olefins with
mal ei ¢ anhydri de whi ch have a total nolar nmass of from

wGo@Ins220 000 and of whose carboxyl groups soOPET/BP2088/064021

have been converted to the alkali netal or al kaline

earth netal salts and any ren¥ nder of the carboxyl

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

additives are d is closed in particular by EP-A-307

815. Such additives serve mainly to prevent val ve seat

Aedifivesnebreriisindasligeiscadih gups onihel- dralometap ®r alkaline earth metal
e r

?ﬂféla( éjg%e@%?ﬁ%(bsl}bgﬁg %tél%r%ﬂ%} i @Erm @r%é%“r?%ﬁse g#ﬁrﬁ QIKB dulfosucci

patey as Id@wubﬁehets padidulei inesP-dobgft 6@ ryCch IO BiMES seiye dnainly to pre-

GG et Bl o K8 b VBLY BBl BECRMATHA cusamary
tigt defeigentsisush s QOWflscahutanmingw pf pyaieraenings. as

described in particular in EP-A-639 632. Such

additives serve mainly to Erevent val ve seat wear and
Adaitiyrs wemrlsmva@wgé%m@i -glkylene orlintieat(f)oave wireferably polyethers or
g&?étﬂ% nds u\%lcﬁleatrgrogﬁar“a%lespget ion of C,- to gaodalkanols Ce- to Cao-

y I SO) but eneam nes or eram nes.
alsanrdids.ngopot yaix fi-@-Gaoikyiarkipb B n &11F0i- @lkylexszqufeyamlé or C-Cao-
ther -
BPBRERA) KnpfE 1 ¥y BRLIGEHE AL bRV BAE oige ncir
@@Mlenalops@ﬁetﬁrdtyéroxmgmup oF ammccgtogeoarwl Ky irenfasesof tige pdyether-
%ﬁ’hn%%k 5/ y@a@ﬁﬁ?ﬁﬂ?bﬁct % %ﬁ:ra??&] hk¥ ?rhf’ﬁbo'rﬁo Adrfines or poly-

romi | ene OXI and pro ene
axinge. urly wpduniz gleetescrihedde ppénculhytmr%?cwm@r&?@p EBrA-356 725, EP-

WO@QJS@QWU@W—4 177 4188 if ARk dhsapbaret iRk &H&Eb‘%éalso have

y su sequent reducti ve am nat |on W ammoni a
pariendl presedes pbipjcahiexasplesat thepe @k tridecanad bytexleteseigotrideca-

965;5 % %‘Ieﬁ% or{o@¥l§ﬁ r%é%%&%?es Bk @org?@b&ﬁﬁol tﬁ?&gla?&@and pro-

In“the cas
portates alidlss thel copreppenslingaieastion rspdudgty wﬁeamrrwa
Typi cal exanples of these are tridecanol butoxyl ates,
i sotridecanol butoxyl ates, isononyl phenol butoxyl ates

Additiyasl qqmbimge@%bowm BXGT QroEBs dndrp PeFieseplyaasésss haono-, di- or
ﬁ‘igé%o&@?c £Q4< GRRAPHA Bﬂauﬁ% o%”oP BQHQ h %HB? Fﬁ%'eahavmg a

es conprisin car oxy IC e r groups
pYeMEmatisgpsits pk? MeTs abHUYC. as de%ﬂﬂb?id it parmewsn nnchéa 38 918.

W@ Pnolnengj’ cti?%(%r@é@ﬁ'@g&és QePRb %Lzsa’llgﬁé}lc% "rérﬁé‘llicaémds and par-

ose havi ng m NI mum Vi Scosi t mR2/s at 1000C,
b@lafb/swtablé@st&ﬁ Jeahpiscarlestering! aedengehain gprasestatives having,

ngréQ%mPIg' frofle I 2£ 858X ¥4l dn% afgb gél %E%@eﬁ@ﬂvé%eof the esters are adi-

ic or aromatic acid
pates phthalates, isophthalates, terephthalates and trimellitates of isooctanol, of

isononanol, of isodecanol and of isotridecanol. Such products also have carrier oil

properties.

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
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ticularly suitable ester alcohols or ester polyols are
| ong-chain representatives having, for exanple, from®6

WO 200245286 bon at oms. Typi cal representatives OPCT/RR2008/064021

esters are adi pates, phthal ates, isophthal ates,
t er epht hal ates and trimellitatles of isooctanol, of
i sononanol, of isodecanol and of isotridecanol. Such

C ris I S d t i i
PO T DRNERRL T ot RBHHARS sl i ociomine
dlﬁmyleaetrlﬁgwmw drnejlstxleneiﬂwrnine mtetmeﬁwwr@pe@tﬁmw Sudh gesoline fuel

f. b r4-espondi ng

é@@%&%ggg&é@ 2 rﬁg ﬁt@%%l As\ﬁcgglgr?lﬁg anhydri de which
are obtainable by reactlng conventional or highly
A&éﬁﬁ\‘iésv nRi?i%bﬁ ﬁ %té]ﬁéfd M'XHniFh Féa%%@QPstQtutﬁ%Q%henols with
wth maleic e by a erna route or via
@Ildebydeﬁzﬁnédngm wrsmb'@trm@ (I)Faarﬁtnr@fara@tyi iepetansprodi¢ta ohpelyisobu-
feﬂﬁ%%ﬁét}f@t%lj:ﬁ%%n% cyhthalloP hiabiyiePHY ABhHES: SiFdMiRSs such as ethyl-

| enedl a enetrlan1n
ene fhlypemﬂt@tlﬁ?rmﬁ’iaﬁ@n@,r trteéhydea@teigan@m@ptamaaﬂwﬁeepwwme or di-

\dnGodrb@liaARd! The 85y RbEut hBRd) I -

ER R B Rl ﬁ5z§5§%%§>?%2?%§“ﬁ%ﬁe?f?%i“% Amdigm con
b@ntwaﬁlrﬂrdhgmxemﬂcwmp@lmsgbmgme atieg Mphe froms3QQ ton5000. Such “poly-
RLARBNARRARY HIBA0 o ﬂb&?gﬁ‘ fdrin BOEBSPi£1.a01 Y
reaction products o ol yI so tene- stituted
phenols with fornaldehyde and nono- or pol yam nes such
BSr & {egﬁélﬁ‘é@ @Finfton &t pé(édﬁﬂ@tﬂﬁél ALACes detalled individually, refer-
triet netetram ne, tetraethyl enepentam ne o
gmm@@pmﬁlmmpﬁ@@yr@m the disphasures of the abovementloned prior art docu-
Rehil ﬁﬁQQrg) a& nérd Fg%fs%ne@em' s may stemfrom
convent| |gh reactive polyisobutene having
WMh = from 300 to 5000. Such "polyi sobut ene- Manni ch
BQ?@éme?st described in particular in EP-A-831 141 .

nore precise definition of the gasoline fue

additives detailed individually, refer ence is
?lﬁ@bb(‘ﬁh\yej %rrﬂﬁgﬁoﬁearcgortdﬂlgt g%éjln%%t%%%?a(ﬂm&ﬂ%ﬁy ge combined with
abovenent i one rior art documents, | ncorporat .
pidirferiharisupipmaesy @@rem@ntsamd asitivearMentios smhuzld Hednadekere primar-
f ipos according to the invention may
a}p(?jﬁ?élhgatrqaﬁ?y be conmbined with still further customary
conmponents and additives. Mention should be nade here

BUtdBRE hlinerQf caf@ i€ rePihkeSractions 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
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.

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,
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Suitable mneral carrier oils are the fractions
obtai ned in crude oil processing, such as brightstock

w@eoobases®i | s havi ng viscosities, for exanpl e, PéT/BP200$1664021

SN 500 - 2000 class; and al so aromati c hydrocarbons,
paraffinic hydr ocar bons and al&oxyal kanol s. Li kewi se
useful is a fraction which is obtained in the refining
[ a N
OYTRIRBBted neaRErd S RN p 85t B RS iy Bhing:saried, polyetn
aisoalkylgenal-staged 0ayeibit ammab Iaed fcaboxyligtastess ohtongchain alkanols.
oi |l which has been catal ytically hydrogenated under

hi gh pressure and isonerized and al so deparaffinized). .
Ekarenles ef suitabiehivady defins rdirg olgfie polymeadh by eng: Mni ffear 400 to 1800, in

BAAENA basBh oh oId/BlJ#eﬁF Eﬁélggé@?tgrgén hz/)ﬁl\%tgtgﬁétbﬁ of AAHyBFagenated).

ol I's whi ch ar e I nvention
are sel ected from polyolefins (poly-al pha-olefins or

? bR S0RL @E?Iﬁ/&}l‘%[}% POI etheramlr?es are preferatily c%mPounds com-

esters hers
praﬂnygatnwoxmﬁﬁz@sal yéﬁnbeymtﬁélﬁsl Wmerar@dolptaln;abhehéy sreactmg C2-Ceo-
§1k5HA|§he”@' Akdrdidro! yertnBﬁ& a”br”es d?& oaélp\ﬁé(ﬁﬁ n'e§ C-Cao-
esters of on -c ai n al kanol s. S su

9|J5V|9)tﬂ|<éf6i><ﬁ@0|%tr0é Gt-e a‘oﬂkybmlepwer\wtmérgprrn@ tWh3G: nﬂcrlmﬁ etbxdene oxide
éﬁ(f/c"fl Sog}déﬁb Bﬁ?%bﬁ&‘/b?ﬁutg@ﬁggxﬂgﬁgph%%&ﬁ rod' amino group, and,

t ene rogenat ed or rog
maﬁpa%%ofdhe Palyethigr emmsisyleit ﬁé}sngntpj@dl&ﬁévmmmlﬁ@wtb@mmma

g{ogﬁ@fﬁggy of OB n@'a%%spo ' 5H°HgCtgglta§‘?)r§§%§°é'b8§, in particular in

kyl ene leties Ich are
FBacBih§/ BERFERIKk 4k | BP-AOR0CHH ank &Fettidcl /d,41Pofior example, the

%bly&héro al k% lgjﬁeno 9\?\nbet)h %Mg)gggygkﬁge?a E 'gﬁléncnonal

s vadvemibesol. giypiogl @aaptei th@reah@rﬁdmdq@angll t@lmy@i@w igpidecanol
Bk ))gé%g |95 E’E}n@y ugkg%/gfté’sugnd aRg; oykotbnfaensmoﬁflat&‘%nd pro-

pol yet her sequent reductive am nation
m@xylat@ﬁmﬁmalﬁo the porsgaraeding reastiery aigdrets witB@ermeriaduct 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
byipeles ef carhpxidis egiossiohigpgiebaipslikpnasares pamkigulenesters of mono-,

Q_i)-(bfjf?ic?r'&e)mi% aﬁgrdst\H %rﬁg??ﬁialln Qﬁ(éhé{%# ﬁf(ﬁ?(r@ ha‘%ro%‘é’f:nbed in particular in
p

pI Ca Xanpl es t ereof are tridecano butoxy ates or

A-B8 dSc@toI Theunengy| gt &5 triGaskmutiy ppHe Heed MAYONS Réirhagc or aro-
gc %t)l%g Qﬁﬂg%l‘esé%@é#eﬁém DY }\/C!I@tafesln%d?f é?ﬁ@lﬁd:r?éiﬁ%presenta-

correspon |ng reactlon product s

b\rﬁﬁ%dmvmg Eorafgmpie. gfone &rtocddy pareor gtammss Typichbregresieatatives of the
BLKRNAL S dRbRs! PhiRFhidsCidbAth Sistes! @ r&htH 95 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-
A-41 42 241, 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,
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di- or tricarboxylic acids with |ong-chain al kanols or
pol yol s, as described in particular in DE-A-38 38 918.

wabmowsnes , di- or tricarboxylic acids used naRCDEP2008/064021

aliphatic or aro matic acids; suitable ester alcohols
or polyols are in particular 1%ng-chain representa
tives having, for exanple, from6 to 24 carbon atons.

ﬁ-wht .xgﬁﬁgler ?Qéﬁéé”fh?igr’oz)?leﬂg SR, gﬁ&ﬁ%?at egld@dédﬁa%S%tylene oxide

tes | SO tere
tpitsoer mwtateesth@rreof stwmtmgl exampigsoefasuitbble| staytks cienblols are long-

@’r%‘n 'aF<9F15I§ %E?)ﬂ@r%ls sut%tl{uﬁ%(fiwll ddh'a(nnalk in '\Aﬁﬂ:thrthg?&gj Ldhain alkyl

ate urther sui e’ carri er 0| systens
w@wt isbie dhartiestarex alivgiplet;chigin @ELrAng®d26s- Gesalkubmilcszezerred ex-
, 452 328 and EP- A- O 548
é@%bswﬁﬁmﬁti%g%§2%%§51l?pﬁeﬁﬂcorporated herein by way
ref erence. Exanples of particularly suitable
Eé{&}‘ié?estd ﬁblgasgfn'tr%rtlcodarﬁeratgﬁ CQII@& 1a§ @r k?%h@f? Xegg' e§cribed in
avin ron1 3 or ex to
BB;A-(8-10894BRy| ene oxide units, for exanple selected
from propyl ene oxi de, n-butyl ene oxide and isobutyl ene
oxide units, or mxtures thereof. Nonlimting exanples
bB) Salvenipped Sooventsal cohol s are | ongchai n al kanol s or
phenol s substituted by | ong-chain alkyl in which the
| ong-chain alkyl radical is in particular a
As expghles o alitalde selvemcamdtyos-ofhygogaregn splgifcapy be mentioned,
E{? ﬁ@%@@euﬁé%g? g?&nétﬁcédl'\?&tt(rs'o%ﬁlaﬁé’dqt@'ﬂga@pmémgglﬁo ), Xy-

synthetlc carrier ol
@hﬁowaﬁme,op%wa@mprﬁéﬁo‘.‘btstabl@scOd%ziv,anSaer@ fon epEmple 1BULYD i-BuOH,

9L p S So?:}ir&%nhéptgﬂg ﬁﬂylg_f&lc\ﬁ%nts As exanpl es of

SUIta any type hydr ocar bon sol vent may
be nmentioned, e.g. kerosene, heavy aromatic sol vent
ESW&% naphta heavy", "Solvesso 150"), xy I|ene,
I ns, petrol eum etc. Suitable co-solvents are
for exanple t-BuOH, i-BuOH 2-ethyl hexanol, 2-propyl

Bgﬁazers Qgﬁ‘l%ﬁrl %Jl%ﬁl@lfér u&"’l)nl @%Fagr@r\ﬁell known |nI the art as. As non-

lers suita use in fuels
lmiting l@s@mnlersﬁhweemay peggentme@\(gmcphpmaﬂglaée(aquple@ends (such as

% gdgpsucﬁadas sglﬂgﬁ(% gby&Bm g¥yR| Négﬂ)tl/ﬁ)rﬂgldﬁﬂkde or Cy.1s alkyl-

under the tr nati o

Mrm@(f@rmalcgglyge ,resm]@}qyﬂlmajeermogélﬁgdy quyaI@(yptgon with Cq.45 epoxides
ghk ¥lcPBRB {such as sold under the trade designation TOLAD™ 9308), and Ci4
epoxide copolymers cross-linked with diepoxides, diacids, diesters, diols, diacrylates,
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 Cq.4s 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
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.
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formal dehyde resin oxyal kyl ates nodi fied by
oxyal kyl ation with CM S epoxi des and di epoxi des (such

w@sgoosobdsunder the trade designati on TOLAD(t m) POBABI0NS/064021

and G -4 epoxi de copol yners cross-linked with

di epoxi des, diacids, diesters?diols, diacrylates,

di met hacryl ates or diisocyanates, and bl ends thereof.
IS ¢ kyl at e pol yol bl ends may be pol yols
ogga@ﬂ¥igbgﬁﬁﬁﬁ%h Ci -4 epoxides. The CM 8 al kyl pheno
phenol /- formal dehyde resin oxyal kyl ates nodi fied by

PRl Uiy bl Mtk K Hhocdon HedRABH R arBRate Mrrosion

iphibitels, tor egempleylaspthenemmasiura saiieliarganid cayhexdt acidactrid salts

%ﬁﬁﬁﬂgrﬂ))ﬂ) ﬁlln%f, of prété}cha%r}Qbmgﬁ& f&?'ﬂ%ﬁ}rﬁeﬂgﬁgme}al cORBsion pro-
eha be | su t to

1azer shou used an anount I clent
lestiorsi entiaxidantsziongstebifizersd dort esamelewbgsed curmibem suble as p-

Bﬁ@yle‘?ﬁeﬁgﬁﬁeﬁtg‘k?g?g%in& QEH@r‘F\;a%vé!@tthEFeof 8Per AHnSls such as 2,4-

anount W ; to herein as a .
didagdutyitienpk orgdS-diretrautyl-dcderabhgnylprepienia moidh antistats; metallo-

PR S dhdsrbeh?, RO AR PRI IR et ool uBfcy oo

Bgi suahezs gatiafr fetty acids ralkenylsosenigfesters hiaﬁM@Xy@Hsyéffaéyy amines,
; X { nhi bit.ar sad. .

HEGHRACERRIRR boRlr A fnd ol S MaRCRIIAMIRR, aje algq goded.

aenvapriaie.tte pwemthe inHhef thefuelf Ohtienally @pti Ivhlve seaihigcession additives

TRV PRIRAE RIS R In or PoBRYAReM G SR e

am nes such as pphenyl enedi am ne, dicycl ohexyl am ne or

gFAB&ﬁqé aé@freof or of phenols such as 2, 4-

-tert-butyfphenol or

3,5-di-tert-butyl -4-hydroxyphenyl propi oni ¢ aci d;

BBl B 2 e e M oy LA 88 BRproen e (agtye pack

agrlicompesing auaiktuss ofcrdditives and selyenis pg discussed above.

al kenyl succinic esters, bis(hydroxyal kyl) fatty

am nes, hydroxyacetam des or castor oil; and al so dyes

Um'kée@gtlpnm%@§ efrtee mvertiocacite dlended ahoder ifeal @dditives such as

he_ pi t , ' I '

e Ve e e Sk SR a0 g A fHor Rfonens as

pencabed aboveal t s of pol yneric organic acids. E)

Addi ti ve packages The additives nmay be added to the

fuel individually or as a concentrate (additive pack

Ayagally ospshirackapes avxeantainiof additi ves and sol vents as

di scus3fsh GBAYE¢s) of the invention: in proportions of about 5-80 or abot 10-70 or
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;

- 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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Usual |y reaction products of the invention are bl ended
with other fuel additives such as detergents, carrier

w®@ed0g/0364 vent , co-sol vent, and ot her opti onal PEI/API008/064021

conmponents as descri bed above Typi cal ly, such
packages nmay contain: reacti ol product (s) of the
i nvention: in proportions of about 5-80 or abot 10-70

or a i
pac kg%}e &f;e) déﬂaé’&r i%%oo B?ﬁ@ﬂ)r gg@%ﬁg%@@%gg& fgf-g%w,%onduc-
tb\rltyamsu:vcctveLBC)(a‘muto~T<2o each Qasemorwthet%al wightl obihetdaskage; and oth-

Latal weight of the package; carrier oil(s): in
proportions of about 5-70 or about 10-50 or about
10-40 wm.-% based on the total meight of the package;
) r

B SEnYBRGHS e 1R8N0, A0SR pAAOUE, AnE gl FDRdsporied and
storadHier perok dlges ucdo swnyanentky.:In mrtpnkapm cold negiofs eegions with
(o AR TRRR U e AR hoRIGR XS FERaT Ry P decp tom
perstuies. <8_t%>le mean b Mo ahassi senaration( albetﬁcmatlorswcurs and the
?Q&g?&n{dsyh&% ?%E%Vﬁlésﬁﬂbom <299, each based on the

ot al wei ght e package; and oth ers. A
conponents are bl ended to an additive package, which

éxaﬁg)lé rtﬁé‘ﬂfé%&(ﬁﬂ/ea&é%kééé)fneﬂe g?%ﬁeﬁ?ﬁ@eﬂ@ﬁﬁ'ehﬁ%mtsoa fluid at 0 °C

articular 1nc I ONS Or reglons
mprt+8 lad —\Aﬂnﬁerors%‘as@rprt-ﬁ@ ‘pavrieyge Hise. tTﬂil@rféfﬁlcﬂdéltIM@ package

Mt @sbhlﬁd S@Hte @Qﬂfth\f‘@rﬁlléﬁy fbe SF BRARP S POME& mert #RE §luid may be

neans ase separatlon or preC|p|tat|on occurs
atmtarﬁlellsp‘éi@«érg@ suspendast ptidesndlogcyent; ang sulpstanti@bphase separa-

L ﬁgﬁgq€+&*Mgd ackage of the present

|nv nt'i on rena ns a O0C, or - 8 0C, or - 18
OC, or -20 0C, or -30 0OC or even -40 0C . The fuel

?ﬁéejtédg 1&n Pﬂﬂﬁ@geof'tﬂe | ntfc!nuar‘é:da%td@H % 't%gféf%?%ﬁ}@lya%gmount of

ecipitate and/or se
Bomst ahfZiOQDIrgpnf béefvelgfﬁmnsm@ﬁw@refdorpa@t foc1.6€0 or 10 to 500 ppm by

\fNL;fgﬁF th@%‘i r%B%péH@rﬁ% ahk 5@§iti%ﬂﬁ@nt%@é‘%ﬁ&&é’§re§ If d€sired)9dded in
tiple as es are forned).
amounts customary for the intended purpose.

E) Fuels

The additive compositions according to the invention are useful in all conventional die-
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
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 reaction products of the invention are added to
the fuel typically in an anmount of from5 to 2,000 ppm

whyoomesghd , in particular from10 to 1,500 or ROI/EP206904021

ppm by wei ght. The ot her conponents and additives
nentioned above are, if desir4d, added in amounts
customary for the intended purpose. E) Fuels The

?ﬁé’?w{ﬂcg%pﬁ%ﬁi & tRE a?&ﬁ?rﬂzélese )Jr? |é,ff:\6ﬁ{‘ﬁd')9c?a§%§>,y volume,

use In a conven I ona gasol 1 ne
&)s edewplei frnsl 30 o A2 Bxtytlemei in partiogtan from $hioy40% ydiolume or not

%qllgH%PB/rl;): olGhE rﬂ'ﬁé §l}1fur 56rnerlr:tdof tﬂ%&&ohygﬂéﬂ% ﬁr LQample, from

or exanp e to use themin

a t@é@(bpﬁ)m@yfvmghthf@vexﬁgn@iﬁ frarro‘irtq 1Q§bpmmbv aeightformet more than 10
8 160% by vol ume, for exanple not nore than 42%

E@hvg or not nore than 35% by vol une, and/or a

sul fur content of not nore than 2000 ppm by wei ght,

fr édo‘ﬁ?&ﬂnme 8ﬁn%5ﬁm5?ﬂﬁvé§% a%l&mtco‘ﬁfen?gf p to 50% by

more than ppn1 ? e ar Omatlcs content of

VM@mgafgbexaﬁ@ple frem %’ ® 217 by &xlamel i, pariicytar flont 6tG% by volume; a

HENAURE cohfehy 6T ol b0, B! £ 423D 760 B0 1.8% by volume, in

parti cul ar vol ume or not nor
BEUeHgr fv@h@r!?eto A% @,suwlumec@md/@rnan @xygph@gte@bpf mtOf 2% by vol-

hﬁﬁe Foféxfﬁ Lﬁ 16%‘%%”\39 énfﬂ éqg)nt?p?'@tg}ﬁ W'bgmell%ﬁt% {)ﬁrgﬁular from

exa by wei ght, or

1Qt96ﬁﬁbeM@K@mt In addltlon t he gasoline fuel may

have, for exanple, an olefin content of up to 50% by
volunme, for exanple from6 to 21% by vol une, in
bsambleslohpudiy gaaoiing tielsgare iy padiculae thoge hévichesimulaneogaly have an

Qlfonﬁ-é'?icé Bomehtdy n\ﬁplanFQath f a8 ogég‘m)éfvcﬁ%rﬁ zon (ﬁeffnoccﬂ'ﬂ&o{%mfot more

vol ume, in particular rom by VO
thad 280% b veliygea selbritcentenbef ngh mase 459 Hyon/ Bl PRIBY Weight, a ben-

é?ﬁa“ﬁdn@er}f%f 18t Mra F’&é n¥€dHy: v mé %\H&“&i}% c%ybé’n gorﬁe/ﬁtkl}f from 1.0 to

I'n particular froml
Ei&hbngwa such gasoline fuels are in partlcular
t hose which sinultaneously have an aronati cs content

of not nore than 38 or 35% by volune, an olefin .
tg cemientgfof misiohpls randtaibers I dachgaspines fug! MmaysMarny aver a wide range.

EQIHhSBE oPfyplRal mERFRiINt Béfem? 7L 134 RPBIk%e W6 BEthand, &R 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.

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-
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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zene content of not nore than 1.0% by vol une and an
oxygen content of from1.0 to 2. 7% by weight. The

wa@enwesse of al cohols and ethers in the gasol i mer/EPpmbs/064021

may vary over a w de range. Exanples of typica
maxi mum contents are 15% by Vol une for nethanol, 65%
by vol une for ethanol, 20% by vol une for isopr opanol,
éh%m vol ume for tert-but anol, 20% by vol une for
I sobut anol and 30% by vol une for ethers having 5 or
nore carbon atons in the nol ecule. The sumer vapor
he gasoline fuel is typically not nore
Experi] agga_Ftl n particular 60 kPa (each at 37C). The
RON of the gasoline fuel is generally from?75 to 105.
cal d
Bl § a8 bRiOIch RPN S O amine
tostapnatioy 198t hods (DIN EN 228). The invention will now
be illustrated in detail with reference to the working
exa | es, which follow Experinmental Part Exanple 1: .
nt]t))ueneqkrgi@ﬁﬁcnea@tpr eadppas With congenkel, aglomatic anjection equipment,
ﬁ*'te%ﬁ]qg ge%r@%o@ﬂgll dd 'éﬁ(t,rLo? stn]rerl)/vaé cRhr aJeethrPQﬁdfo g of coconut

| ass reactor e qul ppe condenser,
m}fyb%t@m(t@ﬁmloah@rﬁﬂe gstereqonteint, t"érﬁ@éﬁh@@r@ mimrkinesnatigrviscosity at

é‘(ﬁ‘eﬁ%n%/é pdoa 52@ﬁd FB2EERL 19h i) 1%3@% & dﬁché?%‘FQﬁ‘\We as ¢ added at

ester ni ca rade: ester content,

s tempgtatureyiinem3i minuigss ¢ be reagtion mipure@/asrep] at 15% °C for 4 hours,
ﬁrﬁﬁ\én%g%gﬂgﬁﬁgﬁ% tuL?)sil?an%teor at E?r %t%x‘f)r{e H%Ir\{ggo m rlurjn eéhsanOI The
Hselting araduehvad yalloweilwas kept at 1500C for 4 hours,
and than heated up for 1 hour to 160 OC to conpletely
renmove residual nethanol. The resulting product was
§éam9ln &1 Reagtiompreduct ofmnubmlpmemygtestﬁr ast diethanol amine
g.hj) [yla.gster and diethanol am ne (nolar ratio:

5 Amcordlng to procedure of exanple 1 3000 g of
coconut nethyl ester (technical grade:

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

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)

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.
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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ester content, % (mmn): 96. 5 mn, kinematic viscosity
at 40 0C, mm2/s: 2.0-4.5) and 716 g di et hanol am ne

wowrre/sescted to a yellow oil. Exanple 3 : ReaptT/BP2008/064021

product of coconut oil nethyl_ ester and diethanol
amine (nolar ratio: 3:1) Acccding to procedure of
exanple 1 3000 g of coconut nethyl ester (technical

af t"ﬂgete ?é?a@ﬁrejﬁ@]&%@mﬂ&n %)&%%Or@af rg%t gb Zbﬁgd @Zeg%t Ik t af this tem-

VI SCOSI dieth
periahwse \'F@ﬁehQUé%lcﬁtﬁerOft tzrown;odlwa@wiejdetd wmbﬁpllcbﬂeﬂ after few hours to a

AEAE (nol ar ratio:
F&?%de%g %%ﬁ%gés?@b 122@3 pped with a condenser
was char ged W|th 56. 4 g of oleic acid (approx
{ u
Epe Pl T3%egeREn FRoi o clel5dEid dia APRE (koI n?;‘%%ﬁ
added vvithin 10 m nutes. After stlrrlng for three
E aBB'a%ln(?g@gf &hg&ga%!ﬂé W&@%é&&j 09 dteéHrfBeWanm%Ie 4 but
eate up to 1 an hi's tem perature
houmolar ggiogofad: 1 U?Qﬁmmmnmda@swys @l ligatibrawingraxswith an pméng number
{4e|1;1 R%J(gours to a light brown wax. Am ne nunber was
Exanple 5 : Reaction product of oleic
aC|d and AEAE (nolar ratio: 2:1) Aeic acid and am no
r pnTTeN
B 0 R BT BB & e L R arP ARE UGRE D 30
product was a |ight brown wax with an am ne nunber of
i . t [ '
SRR AT Oy etBancy HE 2P AR AL o oL R KRRl 4 bu
ot harearaaligef 3dr Kepelting ewpdast Wess browsea! with Br mpine nymber of 6.2
@:ékd a nolar ratio of 3:1 . Resulting product was
%I| wi th an am ne nunber of 6.2 ngKOH g. Test
Exanple 1 To denonstrate the effect of different nolar
ﬁ-@étlg(samé,]gree di fferent products (prepared according
to Exa e 4 ,5 and 6) were blended wi th polyi sobutene
am ne (PI BA), pol yoxyal kyl ene carrier oil and

g{)j éifei?r{oﬁE‘trrat@rﬁ"?éJ @ﬁéct‘gf dﬁ‘@ré’rﬁ%olépraﬁ|8§ Uhteel @iréréRt Sdbuétd ®prepared

t1ve conpos
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
examined. Standard test procedures were applied. The results are summarized in the

following Table1.
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The storage stability at

| ow tenperature and the

tendency to stabilize enul sions were exam ned.
wek@nadsnes t est procedures were applied. The r eBCli/EB2088/@4021
summari zed in the follow ng Table

results nol ar

reactants 2) nol ar

acid and al kanol

conme

i nter

rcial

acel/ s

ratio of fatty

%xi d
rati o of functi

. Tabl e"!:
and al kanol
onal

Test

am de
groups of fatty
am de reactants 3) Dehazer:

product containi ng oxal kyl ated pol yners SNH
Talgel viest resdltht a heavy 2- PH = 2- Propyl hept anol
Rati ng scal e according ASTM D 1094

cpar at i

n This investi

ation clearly

denon
sol ub
sane

criti

Lavzon

Hiosat e
[mg/kedr
[ime p
cal in

CIBMNEE |
t o lachi
oduct s
t hel AS]

ol

et Rt
evel st ab
bl Blanp

[Epaciie

8 "™it-e
i e the

af or o

GSF@qUIASEM | elytsual
mul abi 198§ .

odhgs

as-
sessment after
storage at

=20 °C

F}nEorr\ 7 days

Peatt

980 or B yers |

%d& i ng

W [peci rPe

" [Precipitation

mediCt

HANSG

od3 I H
ne |

vent l

i gg—a—l—

258 kiR00 ¢d

r gaelg

360 e'n/abl ed

0/1gui de|@ldayliquid

A

P
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WHeLT to

Wit h oth1er

HCIIUI

Clear liquid

megdtt
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£180 i - [0
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@00 §
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1|5@|

ng within the
i scl osure of _
f er ence. O ai ngtear liquid
reacting a

in

i n or dejolido

Clear liquid
t he

Solid

yhydroxyalkyl

Pre_cipitation

ocar bon radi clal™

Turbidity

b el

SNH = Solvent Naphta heavy
2-PH = 2-Propylheptanol
Y Rating scale according ASTM D 1094 interface/separation

af‘t a(%'

A w%ﬂ

e IUIIIUId i

él%%ﬁ)gﬂ%%r}%é{ants

14t BBIyFﬁers

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.
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35

branched- chai n hydrocarbon groups, the carbon chain of
whi ch optionally being interrupted by one or nore -NH

w@emapsn2sand whi ch optionally has at | east oneP¢yEPINgb64021

group attached to a carbon atggm wth the proviso that
R3 and R4 are not both hydrogen atons and that at
Ceasg: one of said residues R3 and R4 carries at | east
one hydroxyal kyl group, in a nolar ratio of the

car boxyl groups of the carboxylic acid of formula | to
t.he Awdatiors prodatt, EhlamadieNy rgacing s @irbdxykc adidk aovapow@drd dféormula
of flor mula Il in a range and under reaction conditions
supporting the formation of a reaction product

conpri sing pol ysubstituted al kanol am ne derivati ves.
2. The reaction product of clsai , CO I sing said
pol ysubstituted al kanol am %eegg}rﬁggvat Y g in a
proportion of nore than 20 w.-% preferably nore than
40 wt .- % and in particular nore than 60 wt.-% based
on tREYS al wei ght of the product. 3. The reaction

pr odRtis safaliphaticne ACghydrocatben eadicdihe nmol ar rati o of

the garboxyl grou of the carboxylic acid of .formula
R i G T TR A
amne of formula Il is in the range of about 1.8:3 to
3:3, in particular 3. to 5:3.4. The reaction

or o DR ST Be Bl 775 wher el -t he
reaction is pe r formed by a) heating the carboxylic
acid of formula |l to a first eratureinlﬂfirst
tenperature range, allow ng N*ﬁ@j@r ef erenti aﬂ reaction
of the acid with am ne group(s) of the al kanol am ne;

b) addi he, al kanol _am f la.ll .

e PRERh ROTIC b ee iREy s8R s and fnear or

I ncr basehaf-cligrehydropebart grbepabm/ﬁarbarh dhdin bg\lvhigh optionally being

t { ' t t ds

i ST SRR AP R o Phec Tt PRSP Torkig s gy oast one

and hywroeagicug dttaendd tost carisorpatoat, wite thef protiso tred &’ iR are not
1 Xt t d_t t i d.s 4 .

tenpEy RSP R RIS Gt 6 prie b sl BERLES RoRng R paros at

least one hydroxyalkyl group,

in @ 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 formula Il in a range
and under reaction conditions supporting the formation of a reaction product

comprising polysubstituted alkanol amine derivatives.

2. The reaction product of claim 1, comprising said polysubstituted alkanol amine
derivatives in a proportion of more than 20 wt.-%, preferably more than 40 wt.-%,

and in particular more than 60 wt.-%, based on the total weight of the product.

3.  The reaction product of claim 1 or 2, 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 formula Il is in the range of about 1.8:3 to 3:3, in particular
1.9:3 10 2.5:3.
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sidual free carboxylic acid nol ecules with any
reactive group in the reaction mxture. 5. The

wo e@gnsnss product of claim4, wherein the firSPCT/EP2008/064021

tenperature in step a), b) and/or c) is kept in the

range of 100 to 155 0C. 6. TH reaction product of any

one of the clainms 4 and 5, wherein the second

tenperature in step d) is kept in the range of 160 to

210 0C 7. The reaction product of any one of the

fr ec ek re@cmraﬁ)rnﬁuctwﬁenmnﬁ aRslaingl 1 43, witkseip dielearctign isfoer-
each; ﬁ% ?P represent hydrogen or a residue of the

form Y -[(CH 2)xNH y(CH2) zR5 (I11) wherein x and

z ar e) i heddipe Hbesarpoxyliq anig ebformiela héa a first tegrnesatfireomalirgtdem-
6, [ i I

or g " z%e?%tgfee %ﬁgétz,hrglelsgﬁp tﬁ’% p%{{/@nﬁ_l tltgﬁofoﬁl I%Xlg V\ﬂt)ﬁyelmlne

(1 V) whegreip{skofitee alkanidfimirgl above; with the proviso

that Fﬁo@lﬂ%t reft fh %%ngpérﬂmQ%f%ﬁrﬂgl‘éql H P'Eontéillea_ggnditions in
react product of any one o e prece Ing c ns,

wher ei rerdérdo @uaig @nnecredse ¢ itheileanperatyresaiiove seid fifst demperature
Cs- Cso- 5, oxyllc acids and al kyl esters thereof. 9.

The react on roduct of any one of the preceding

cl ai Ak, reaimgdher comeounsspyumainigmirfadhentraparaturesinseldisteange;
fro , _
TSI RTINS YRS PG Bl LER HUERY o
f or mul aparature ieeesprd temrzer@tumraege gllavingfugthercongdensatipn of re-
or 3 a I I ;
V. 10 A TR M Sy hoBol S En leabilfe SBUTH fp goactin
or gani onikblre.ent at | east one deter gent additive and

at | east one reaction product of anyone of the clains

1to 9. 11. A nethod of inproving the storage

8t abThe repctdn praductiof elajpad kalorrsin thg Bistiemnenaiurgdaistepvag, b) and/or
pack n detergent additive in

an o?%ghggq@gEﬁgﬁ?@$uhﬁﬂﬁh5g od conprises adding to

sai d package at | east one reaction product of

6.  The reaction product of any one of the claims 4 and 5, wherein the second tem-

perature in step d) is kept in the range of 160 to 210 °c

7.  The reaction product of any one of the preceding claims, wherein R*and R* inde-

pendently of each other represent hydrogen or a residue of the formula Il
-[(CH2),NH](CH,),R® (1)

wherein
x and z are independently from each other integers from 1 to 6,
y is 0 or an integer of 1 to 3 and

R® is hydroxyl or a residue of the formula IV

-NH(CH,),OH (V)



10

15

20

one of the clainms 1 to 9 12. The method of claim11,
wherein the detergent additive is selected from as

w@elogakideecme nonoam nes, pol yal kene Manni ch anm PEBEPI008/064021
pol yal kene succi ni m des.

10.

11.

12.

28

wherein z is as defined above; with the proviso that R*and R* are not both hy-

drogen atoms.

The reaction product of any one of the preceding claims, wherein the compound

of formula | is selected from Cs-Csp-carboxylic acids and alkyl esters thereof.

The reaction product of any one of the preceding claims, wherein the compound
of formula Il is selected from polyaminoalkanols, wherein one of the residues R®
and R* is hydrogen and the other is a residue of the formula I, wherein x is 2 or

3,yis0or1,zis2 or3andR®is hydroxyl or a residue of the formula IV.

An additive package, comprising in a suitable organic solvent at least one deter-

gent additive and at least one reaction product of anyone of the claims 1 to 9.

A method of improving the storage stability of additive packages, wherein the
additive package comprises at least one detergent additive in an organic solvent,
which method comprises adding to said package at least one reaction product of

one of the claims 1 t0 9

The method of claim 11, wherein the detergent additive is selected from as
polyalkene monoamines, polyalkene Mannich amines or polyalkene succinim-

ides.



