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ALKOXY ACE'Q,@ DERI VATI:VES This invention r BCHERS2238

al koxy acet’T € ~acl derivatives, processes for their preparation, and
their i ncorporation in additive concentrates and fue

conpositions for internal combustion engifdes 5 FR-A-2 407 258
(Rhone- Poul enc) dtscl oses fuel conp03|t|ons ‘conprising a motor fuel
and at | east one al kyl pol ygl ycol acetic acid am de having the
formul a: - [errr] wherein R represents a saturated or

Ceprosents 10 - hydr ogen SEt RATIEACH AESFRLEEESIT phat i ¢

radi cal of at |east 3, preferably 4 to 18, carbon atons, and R

represents a satu5§T§g s adar cﬁ?k?s to ?fkéﬁgaébéti digaly of at |east

3. preferably 4 to car exa es there are
descri bed 15 derxxﬁﬁlveﬁ%;Rﬁ0¢¢ﬁ§%boﬁ@rfbhﬂuraprﬁpﬁﬁétﬁﬁﬂw1émﬁ Fhetde

N, N-di but yl amiy %Fccﬁf de B d:.ﬁ‘%dﬁffﬁ'ﬂré°@6ﬁcé§t§§tes and Fughure of

pol yet hoxyl at e etyl and ol eyl cohol s Cerr] saturated and
Clerr] unsat ucRmRP et siohnkpeeFnal combustiop §RIEBESet the

N- dodegyl am de of m-@l@bﬂezsa/emﬁ&aenpoﬁIM)a aﬁs%oabxt e 1of

pol yet hoxyl at ed dod%Ng t etrade 8 ﬁﬁ mﬁ gLn,n is 4.5 and
(3)7of the . ComPATIR AR AIRRRIRT ¢ HBS GO PR D, s
The am des ar @ldailpdloydIypassl acetrbyeacietamidecyaving theafiormndaresi on

anti-pollution and anti-icing 25 properties to hydrocarbon fuels.
There has now been di scovered a novel clasg, of algkoxyacetic acid
derivatives which nmay be incorporated -

R—O0 (CHp—CHy—0) n—CHy—C—N
R L 38

wherein R represents a saturated or unsaturated Cg.2q,
preferably C32-18, aliphatic radical, R' represents

10 hydrogen or a saturated or unsaturated aliphatic
radical of at least 3, preferably 4 to 18, carbon
atoms, and R'' represents a saturated or unsaturated
aliphatic radical of at least 3, preferably 4 to 18,

_ carbon atoms. In the examples, there are described

15 additives of the above formula in the form (1) of the
N, N-dibutylamide of the acid ‘derived from a 45:55
mixture of polyethoxylated cetyl and oleyl alcohols
(C1¢ saturated and C1g unsaturated alcohols) wherein n
is 6.3, (2) of the N-dodecylamide of the acid derived

20 from a 75:25 mixture of polyethoxylated dodecyl and
tetradecyl alcohols wherein n is 4.5 and (3) of the
N,N-dibutylamide of the acid from which (2) is derived.
The amides are said to impart improved detergency,
anti-corrosion, anti-pollution and anti-icing

25 properties to hydrocarbon fuels,

There has now been discovered a novel class of
- alkoxyacetic acid derivatives which may be incorporated
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-2- i n fuel conpositions for internal conbustion engines,.

menber s otwvoww4ste2cl ass have been found to give rise to PCT/EPQ#02288 ageous
engi ne cl eanliness effects. - According to the present invention
there are 5 prOV|ded al koxy acetic gpld derivatives of general

formula I: ~ [err]

linked to the or eac
| i nkage;, 10 members pfjwhighirelessohavpebepnafeynd to give risertois an

optional Iy S‘&bﬁﬁdﬂt&ﬁcj’é’o@ﬂéﬁ&ﬂ&?%l@ AlPness effefsl to 800 carbon atons;
one .of R2 and R3 1s T ndependent ected from hydr ogen and

optional |y subst ﬁ%%‘&j’r%r%a?’b?lp’é?sﬁn? olngention gtherBoRT&t ons, .t he

ot her f R2 p¥bHUNL dlkoxy acetiddepeadaetrivatevest ed §éﬁg\:amtlonal ly
substituted 1 hydrocarbyl of 1 to 10 carbon atons; mis
from3 to Zoébrmu a n |s fromO to 20, prOV|ded t hat n1n |s at | east
1; 20 and: [ i from1lto 5

consi dered that the|combi aﬂgcﬁﬁ() f pat ur es hat n1|s at Ieast 3
and that n is not gteater thanl are Zs ent| to the attai nnment of

wherein R is Herdep Qo ali elond £6r fﬂtém?aésﬁﬂakuoa englﬁreFa pol yol

i nproved properties|38-o-+aiaH- ¢y £¢ rable priorgart
conpounds. Wil st R be hydr en or C[err] al kyl group,
e.g. a nmethyl, ethyk or n-Rropyl p, ' Ppreferably a hydrogen

atom The val ue of IS preferably in the range 1 to 3,
wherein R is the residue of an amine, an aminocalcohol:
or a polyol linked to the or each -CHR'CO- moiety via
an amide or ester linkage; )

10 R’ is hydrogen or Cj.-4 alkyl:
Rl is an optionally substituted hydrocarbyl group
of 1 to 300 carbon atoms;
one of RZ and R3 is independently selected from
hydrogen and optionally substituted hydrocarbyl of 1 to
15 10 carbon atoms, the other of RZ2 and R3 being
independently selected from optionally substituted
hydrocarbyl of 1 to 10 carbon atoms;
m is from 3 to 200; .
n is from 0 to 20, provided that m/n is at least 1;
20 and
p is from 1 to 5.
It is considered that the combination of features
that m is at least 3 and that n is not greater than m
are essential to the attainment of improved properties

25 relative to otherwise comparable prior art compounds.

Whilst R' may be hydrogen or a Cj.4 alkyl group,
e.g. a methyl, ethyl or n-propyl group, R' is
preferably a hydrogen atom.

The value of p is preferably in the range 1 to 3,

-30 advantageously 1 or 2.



30 advant ageously 1 or 2. WO 97/ 41092

PCT/ EP97/ 0465 8ma1 - 3- PCT/EPO7/0RES8
val.ue of mlsS prg?erably from3 to 150, nore preferably 3 to 120,
advant ageously 3 to 50, and especially 3 to 30. Values of n fromO
to .10 are preferred. Preferably—mPBn-is at |east 2, mor e 5
preferably at | east 3. As used herein, the tern1 "hydr ocar byl "
represents a The realugof gh ksl BEeieeablynlEPmod bRe18P, nBP&ehydr ogen
atonms froma é&fé} N Died 16 osavRRP4HES usly 3 tonsogsaadi |y the sane
carbon atom. "Usefy, drocar?g# '@ hatbc gﬁcllc or cyclic.
Preferably, tﬁ@PeC1a drdc2 by a%¥%5a9§| tPkiRyRTEr cycl oal ky
and esﬂerr&regiu cﬂwefembbyamheﬂscml neaREpzesmoratuve

- hydroc rbyls nc h e I butyI pentyl, met hyl pent yl ,
hexeny% ethyﬁﬁf?? %#iia%&l% é%? octanethylene, oct enyl ene,
cycl ooct yl ene, As usecbthgm‘m,l dzimylterm “kiydreotgreydl ovepyksentsoat yl |
dodecyl . Nexadeeaudy ﬁc&l ﬁ%cﬁ'ﬁé”rerl?&%‘é‘foéf' ne or mark! hgaeaH, and
ocar DSt 8

phenylethyl contalins a
functi onal gr@@@ﬁtﬁjcﬂr% azocarboreaamycpf %al’llwar]ﬁﬁmt(boﬁ ertiary

ami no(no N-H ecessagllrﬁggé%%axﬁéycapa&rﬂoat&wonyﬂxsafelsﬂya%&rgvi%

maj ority of t atons, 0O drogen

hydrod® byl s &F@ EariRhRtifa Re¥el 1 or CY¢%&%Toa?BﬁgefébbY'ofygen

nitrogen and syldpiddaridils ard eprgbendlogl ordykéenyl n@fltyc_ll._ﬁSYkgllkaxiiﬁd of
ose.skilled in

t he total t

the art will 855 SEERADIH AL S DRSS chaip, ReReReBtahivey and

cyano in a  hydrocaximtls uiresl ihgelroetityl) etloyb, mbﬁtyﬂ;spéatylone of the
hyd h

slch as bar bt iuaReItyl, YNGRPEC o di] SlaldibERy R, (0P RNy

sul foxdyl in a°§EQMﬂﬁhﬁkﬁpertéﬁééﬁY@kﬂQxxﬂIﬁdo@ﬂtﬁéﬁnﬁ}I dlsplace a -CH or
- CH2- noi ety methyl gfﬁld&&ﬂ’éﬁé’cadﬁﬂéthﬂbﬁémé@@ﬁi' yis88bstyiyted 35
hydrocarbyl of éecyl exa é¥L§§f¥“Bcty1, elcoébl, hexacosyl
4
triacontyl and phenylethyl. When the hydrocarbyl is
substituted, it contains a functional group such as
20 carbonyl, carboxyl, nitro, tertiary amino(no N-H
" linkages), oxy, cyano, sufonyl and sulfoxyl. The
majority of the atoms, other than hydrogen, in
substituted hydrccarbyls are carbon, with the
heteroatoms (e.g. oXygen, nitrogen and sulphur)
25 representing only a minority, 33% or less, of the total
non-hydrogen atoms present.
Those skilled in the art will appreciate that
functional groups such as nitro and cyano in a
substituted hydrocarbyl group will displace one of the
30 hydrogen atoms of the hydrocarbyl, whilst functional
groups such as carbonyl, carboxyl, tertiary amino
(-N-), oxy, sulfonyl and sulfoxyl in a substituted
hydrocarbyl group will displace a -CH- or ~-CHo- moiety
of the hydrocarbyl. 1In "optionally substituted
35 hydrocarbyl of 1 to 300 carbon atoms", "1 to 300 carbon
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-4- atons" represents the total nunber of carbon atons in . t he
opt i onal |'yosalstes2t ut ed hydrocar byl group. The sane aPETERR7/q2238
"optionally substituted hydrocarbyl" of | ower nunbers of specified
carbon atoms. 5 I n derivatives of, general formula | wherein pis 1y
Rlerr] may contain one or nore, e.g. 1 to 3, substituents of formula
V: - : "

(1V) atoms” represents th{ fofal number of carbon #EP'e“I,s &%, 1to 3,
substi tuent £h7 oRkieRally subgtituted,hydrocarbyl group.(\fhe sppe

wherein R, I%[f;ﬁu:]es F{@r% tBLssxiy ghﬁsﬂleuaéa a§d99fcb%91ab%\fe in
relation to mul a |, gct to he .t ot carbon atons in-

Rl err] belrm}QKﬁrrRHQP?ﬁﬁﬂ OﬁpEC1 led car sa PBF exanple Rlerr]. may be
of the fornul a:-In derivatives oﬁﬁﬁkﬁeral fokeald- IOWh¥r€HhethsCH-CH[err]

where | IS 0 orrmula IV or V
Above and s TRY (SPRERER) QP8 o dorey &pgel to 3, sibspliliants,
preferably a@hytbooakdyIVgroup of 1 to 300 carbon atons, nore
preferably a hydrocarbyl group of 1 to 100 carbon atons. Wien R err]
I s hydrocarbyl of a relativdl'y hi gh nunber of carbon atons, i.e.
greater 20 t han about 50 carbod atons, R err] may coqwnnlently be a
~0~-CH~-CO-R
or one or more, e.g. 1 to 3, substituents of formula
V- '
RZ2 R3 R!
[ | | l
=0~ CH-CH-0¢1CH2~CH2~04-CH~CO-R (V)
10 wherein R, R, R2, R3, m and n are as defined above in

relation to formula I, subject to the total number of
carbon atoms in Rl being not more than 300.
Thus, for example Rl may be of the formula:-
Y-CHp-CHp~ or Y-CHp-CH-CHp~ where

2

Y is of formula IV or V above and Z is of formula IV or

15 V above. _

Rl is preferably a hydrocarbyl group of 1 to 300

carbon atoms, more preferably a hydrocarbyl group of 1
to 100 carbon atoms. When Rl is hydrocarbyl of a
relatively high number of carbon étoms( i.e. greater

20 than about 50 carbon atoms, Rl may conveniently be a
polymeric hydrocarbyl such as polyisobutylene,
polybutene, polypropylene or polyalphaoclefin. In

.- particularly preferred derivatives of formula I, Rl



pol ymeri c hydrocarbyl such as polyi sobutyl ene, pol ybut ene,

pol ypropyl epe (%¥4 &%uyal phaol efin. In particularly pref mpwozm
derivatjves WO I, Rerr] WO 97/ 41092

PCT/ EP97/ 02238 : - 5- represents
a Clerr] alkyl group, a phenyl or benzyl- 5 = group or a (Cferr] alkyl)
phenyl or (([err] alkyl) benzyl group. R err] may very conveniently

represent a Cixepyesents a &hkpo g3, I qyP.a aCRhRYhIKyIbEReYp. 5
Pref erably onﬁ?/ bul SEr]a q@i Rtggrarl]kyl% pl?@ﬁﬁmdﬁntﬂ 515 alkyﬁﬁlﬁéﬁﬁglfrom

hydr ogen and drocarbﬁ era 4 carbon
atons, the ot HEFO¥P-R2 anaaggvery C°nWﬁ¥Hﬁ? 4%/% B@+28 from
E%drocarby: ofalky® group, el@. arcf%q xkym)gtouputxwlaions ] .
nveni gntly, one 3 0.8 Q ot her bei ng
hydr ocat byl | greS?§P§§Xb 93 Lé[gr Ei ﬁ%ﬂ%ﬁ Qﬁ%ly, one of
Rl err] sehelcﬁa{edr £} oms hipddoggan aami:l nyumnamwx o Tretdiyl0pr ethyl -

group, the noi }éf g[ﬁrEL QHQE %oh %E? enéﬁargk bdfane)andVﬁBfrom

propyl ene oxi e an I"'ene OXi epoxy en the
noi eties - mR[helqgC&Fz{iepapdentéwntsalluected front \hydnomlwlducpf el et R2

and/ or R3 groijil(;(gi( bhes hggy 1 to 4, c(agsla&,erartlomgﬂ Sf&r]vé?)i , "8e

represent a b 5opol, nsrlc group or_a ran on1copo yne T ¢ group.
Derival@ves ofef R4 andfBppikpahydypeesn thee adhea® b RhydrogaFyen and

the 20 ot hefeférabip! BYL:50HDKNAVErbRR) f euRtdiaty vaste of R2
Sul t apl e.

h | d | f R
formula | reprae%%n%s %ﬁeﬁi‘!&g?aﬁa ng‘ It'ﬁ’ ¢ tsﬁggnzfrleno% ol &’r}é\y’l a
prepared by anyt@@pusthetmodetnesthcﬂazaﬁﬂﬁ3yb- theﬁ(hexngxﬂﬂrrmpahe knomn

et oo elioRflans qrigl BBy BGAMIP S Lo T e o

their prepar S '5, 554,
3,438, %7, 3, FpR%Hsutaneks, 8ﬂhen3th55m¢33ta@@ "CH -Cﬁﬁ%&pixnpnthnplex

ani nes such astwét@f%fé dirfaéenéoaz anfPolt) RICYIIUBY,S tHY RS dsfd. e 9.
t he conpound o

[ CH err] N((CH e‘r@]“}’f e???éxﬂkx:weyr FRPERSERA & PPcd [qopdmeric
Exanpl es of paywbs oHchuden@biytepelgheedle, group. DEniGRItves of

trinEthylOletq%?huiéifeaﬁgkgkgroggngf ﬁgzénd R3 is hydrogen and the
20 other is a methyl group have been found to be very
suitable.

The amines, aminoalcohols and polyols of which R in
formula I represents the residue are known in the art
or may be ‘prepared by analogous methods to those used

25 for preparing the known amines, aminoalcohols and
polyols. For example, various amines and their
preparation are described in US Patents Nos. 3,275, 554,
3,438,757, 3,454,555, 3,565,804, 3,755,433 and
3,822,209. Complex amines such as "Starburst" (trade

30 mark) dendrimers may be used, e.g. the compound of
formula [CHpN({(CHp)2CONH(CH2)2NH2)212.

Examples of polyols include ethylene glycol,
glycerol, trimethylolethane, trimethylolpropane, 1,2-

“butanediol, 2,3-hexanediol, 2,4-hexanediol, pinacol,

35 erythritol, arabitol, sorbitol, mannitol,



but anedi ol , 2, 3- hexanedi ol , 2, 4-hexanedi ol, pinacol, 35 erythritol,

arabitol, sorbitol, mannitol, WO 97/ 41092 .
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pentaerythritol, dipentaerythritol and tripenta- ~erythritol.
Preferred derivatives of fornula I are_tQQ§e .wherein the conpound -
of R(H)p, of which Rrepresents 5 he resi due, has the general

f la I1:- . : :
a0y by (CFY er (PEPEPRFYERFFERIer ST EBLPEEHECF AP s PO T eReSr 11 R err)
[(CRlerr] RleerysheREedr] ) h] [err] R err]

(1) WhBL8EBr¥ebS deravabii/8s’ bf formula I areCdfdbs errl
i-ndependent |y represents hydroge hydrocarbyl of 1 to 10 carbon

Y A n, y 1
atoms or hydVBesebp &heicompound of RiHIRypEh: ¥PdGE SuFePnassiftdy at

| east50ne hyghexyedfdue, B&8URhe general form@aehIf[:err] independently
represents hydrogen or hydr ocarbyl of 1 to 10 carbon atons,

e Lo b W GASRAT L ST U et B RET R

cycl oal kanedi yl - NH or 1,4-pkff{azinediyl noi ety optionally
substituted by one or nore hydrocarbyl groups of 1. to 10 carbon
at ons, . each R8 independently represents NR[err] or CHRerr],
RO represent%hﬁ§G¥Bg§n}SthpécNBByI of 1 to 30 20 carbon atonms or a

-CO(CHOH) [err] (&8ERT REREgHebrhaehtl MREBPFELERES] b rrEl’e]nE%[err])[err]OH

group, S err] rNRlerr] Rl err]
Qﬁét%[bwlrﬂ?e]ty

rr]l. represent - (
gr oup, hydrocaré&irp% 4e§Pe§§nF§r§°E[éF ScPd
optional |y stipsiotoaeBohyatbmsosubete thyedobyr Byl 12ast oneghiidrodf 1 to 10
carbﬂ? at ons ais 1lto 10, bis 0 to 10,
cis to 1d§r°uP' dis 0 to 10,
each R® independently represents hydrogen or

hydrocarbyl of 1 to 10 carbon atoms,
each R6 independently represents hydrbgen or
hydrocarbyl of 1 to 10 carbon atoms,

15 R’ represents a Cg..7 cycloalkanediyl-NH- or
1,4—piperazinediy1 moiety optionally substituted by one
or more hydrocarbyl groups of 1 to 10 carbon atoms,

each R8 independently represents NR10 or CHR1O,
R represents hydrogen, hydrocarbyl of 1 to 30
20 carbon atoms or a -Cd(CHOH)t(CRSRs)j(NR5)k(CR5R5)1OH
group,
R10 represents a - (CRSR3) ,NRO®R? group,
- Rl represents a Cg.7 cycloalkanediyl moiety
optionally substituted by one or more hydrocarbyl

25 groups of 1 to 10 carbon atoms,
a is 1 to 10,
b is 0 to 10,
‘¢ is 1 to 10,
d is 0 to 10,
30 e is 1 to 10,
f is 0 or 1,



30 eis | tolO, f is O or 1, WO 97/ 41092

PCT/ EP97/ O ' 7 PCT/EP97/02238 i S 1
to 10, wobmaosz o i is 0to 10 . i is 1
to 10, 5 k is O or 1, lis 1to 10, - ris
1 to 10, . sisOor 1, and = 7 - t is O0or 110 and
integers b, d, f and i _indicate nunbers of associ ated noieties
present, and the 9aiBods tRoit&i es ((CRerr]Rerr])[err]Q,

[(CRlerr]Rlerr]) ChRigro] br R(CHRerr])eRlerr]] and
[(CR[err]R[err])g%ﬁ&erb]%h] gay be rn any | i near order.

Preferably in for 0 or each R4 15 | ndependent |y
represents hydrogénisClerto] 1@, kyl or C[err] hydr oxyal kyl , each R5
indepegdently repkeignbs rogen : or Jerr] alkyl, each R6
represeénts hydrogen or h F R7 represents a 1, 4-pi perazi nedi yl
noi ety or 1 l§ydl¢nel@nediyl NH noiety optionally substituted by up
20 to three mpt Byl JLQURD, each R err] independently ‘represents
NR[err] or CHRerr], Rgerr] represents hydr ogen, met hyl or a

_ 0O( CHOH) t ( CHR] er B] :F( RRP&r A}) BPGHR] err])[err] OH group, Rlerr]

represents a (CHB[ggrb)bNHR[err] group, Rl11 represents a
cycl ohexanedi yl ty o | y. subst.i t.ut up_to 25 three met hyl
; nelotateetd bl st B 1 ihdieate HupSels, oty (s

groupé ais eisl
to 5 f is O assdcigtees holieties preéﬁnﬁw|and)the]varlmsSOmbmeB;ep islto
5, kis 0 or }l,~p4pd 1 i S 6 1 SaQq0r land t is O or.
1. %(Sﬁvg t’é‘&é%ysl ggs)éz%{(} I\Hé eacrﬁ}gﬂf i N dependent ly 30 '
represents hy@t68eR>) g IhJomatyy dreoipmesthy | 1 Lneeah Gy @ex |

i ndependent |y repréggE%b'iyg19&9%'?9r9r{u1'59tf°.0’|x 2P Ji WH8, each rArepresents

hydroaen or nethy sents a perazrnedryl noiety or a

cycl o éxanedryﬁdﬁpﬁnﬁﬁpeﬂy represenﬁﬁ|hﬁ9ﬂqunmn§3+4Lﬂkhwbyonpcne43 et hyl
_groups, each BbdroxyRlanil], ieRdep®Manidaeperrivmsiont et Lénits OhySEBLeR ], RO
or Cj-4 alkyl, each R6 represents hydrogen or methyl,
R7 represents a 1,4-piperazinediyl moiety or a
cyclohexanediyl-NH- moiety optionally substituted by up
20 to three methyl groups, each R® independently
represents NR10 or cHr1O, RO represents hydrogen,
methyl or a -CO(CHOH) ¢ (CHR3) 4 (NRS) g (CHRS) jOH group, R10
represents a -(CHRs)rNHR9 group, rR11 represents a
cyclohexanediyl moiety optionally substituted by up to
25 three methyl groups, a is 1 to 5, b is 0 to 5, ¢ is 1
to 6, d is 0 to 5, e is 1 to 5, £ is 0 or 1, g is 1 to
5, his Oorl, i is O to 5, jis 1 to 5, k is 0 or 1,
l is 1 to 5, r is 1 to 5, s is O or 1 and t is 0 or 1.
Advantagecusly, X is O or NH, each R4 independently
30 represents hydrogen, methyl or hydroxymethyl, each R>
independently represents hydrogen or methyl, each R®
represents hydrogen or methyl, R7 represents a 1,4-
piperazinediyl moiety or a cyclohexanediyl-NH- moiety
optionally substituted by up to 3 methyl groups, each
35 R8 independently represents NR10 or cHr1O, RY
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- 8- represents hydrogen, nethyl, or a
CO(CHC]—I)tY‘@-W’éP?H)[err](NR[err])k(CI—IR[err])[err]C]—I group, W@W’mns .
represents a (CHR5)rNHR9 group, ais 2or 3, bis O0to 3, cis 2to
6, dis Oto4 eis 3, fisOor 1, gdg2o0r 3, his 5 1, i is O or
1, j isl1to4 kisOor 1, 1is 1 to 4, rrislor 2 sis Oor 1
and t is O orrebresents hydrogéwpampeehydf @feherred such noieties R are the

(910w 0 o SRSETHATIGH Gy b AP Ry

- NHCH2 CH2 NHCHEBRR)H, NHR P SHEMENHR, i sh2r erc3) sb2is00 to 3, cbispreftey ably 2

N Grpcroo 34 O A BOIEY, f e 0 oF G TR o P i, P i1 4 15

cycl oﬁexanedllyl HcHE © Zp%ybl chek@nkdtgl 4NHR, is 0 or 1, 1 is 1.to 4,

-NHOH2(1, 3, St sigmel fyyd -7 a8 1Y ChANEXUAY £ 15 0 o N CHRCHRCH2NH) 2H
- NH( CH2) 3CH( CH2NH2) ( CH2) 4NH2,

- NHCH2 CH2N( CH2 CHEMERR1E@ R ) 2CHi ¥ B fHR & such m01et1es R Sare
- NHCH2CH2N( DNHOOGH2N( CHB) CHRGHR OH) 2, 20 e NS cene,

- NH( CH2) 3N( CH4ihen p = 1); "and NH(CHZCI—|2NH)3 and

orefer ably, FOEKB SN et aha 1 1cd Yo ia0m 20)pt; wherg B i

pent d@r yt hri flolto t3i queferaly rhm e (CKh, 2By NH) gHr whéPeadi nselhyb) ani ne.

Th t d f rygr ring an
21 Kogy acet i " aoNHCH CHINHOH, GO " i R OFN, | whpze) €,488F ?ﬁ’edgabove
whi ch conpri §espreferablonat ity 4 C'dﬁb(ﬁimﬂ ng@Hg)zNHKGHQtBHHQLI

[err] -NH (CH2CH»0) 2CHCHoNH,, -NH {dH,CHL0) oH,
-NH(CH2) 3(1,4-piperazinediyl) (CHp) 3NH5, -NH(1,4-
15 cyclohexanediyl)CHp (1, 4—cyclohexanediyl)NHs,

~NHCH» (1, 3, 3-trimethyl-5-aminocyclohexyl),

—NH (CHCH2CHNH) gH, -NH{CHy) 3CH(CH2NH3) (CHp) ¢NH5p,
—NHCH2CH2N (CH2CHoNHCO (CHp ) oCH(CH3) OH) o,
~NHCH,CH,N (CH2CHoNHCOCH2N (CH3) CHoCH2O0H) o,

20 -NHCH3C (CH3) 2CH2NH2, -NH(CH3) 3N(CH3)}>(all when p = 1);
and ~NH({CH>CHoNH) 3- and -NHCH2CH,N (CH2CHpNH2 ) CHoCHoNH-
(when p = 2).

Most preferably, 'R{H)p is-selected from the group

consisting of pentéerythritol, triethylenetetramine and
25 tris(z—aminoefhyl)amine.

The present invention further provides a process
for preparing an alkoxy acetic acid derivative of
general formula I as defined above which comprises
reacting a compound of general formula III:-

| R2 R3
R1l-0 —cn CH o 62 cn29c3 Co-L (II1)
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-9- wo Y& in R, Rerr], Rerr], Rerr], mand n ar ep@feseit2esmd
above an represents a | eaving group, with a conpound of

general formula R(H)p, wherein Ris as defined above in nol ar ratio
conpound of formula 111 : conpound of - 5 9 = formula R(Hp of

substantially p:1, opti onaliy fé)l I o¥\e by converting the resulting
aci d- der i vat i whegfeimoriid R1 i At 3RANDBt ﬂé? agi dedénpdabpyef

formula | Wthng 1 rep Péééx?‘&@”é Béé’#'ﬂn& Qﬁoﬁiﬁflﬂﬂdhabo‘é@mpound of
Al t hough the leavin grou

for exanple n atom
such as chl or igfRe2 %t%#)m' gherelnnB b?e?éraﬁﬁn&gh?%%%& 3t oup.
Reacti on betw@matma:mmwmbaindomﬂuf@nhmaanm : compo'uhel o@npound of

nert Sol vent fEmRaita of fharantiohfucEr bonobhik BTy RRl R

xyl ene. by conwiening ithe hgshbikingraopd dhmveacveonfnﬁprmula
conveni ently Re ;eff e : from
100[err]C to ?heﬁre r%%lgénﬁ)gar%ﬁpﬁéay%ﬁjébgeégt féﬁﬂﬂﬁa ! Wlth xture. Water

may advant aged}sﬁf)ﬁnﬁé’lfreg‘m&d R eag defined abowWeans of a Dean St ar k

extractor and CONGARIRIn h\/t\.ylrf‘é1 leaving &kl el rhaiSba, pri‘Obxample a
advant ageousli/.1 an acid, suc as para-tol uene, sul g]tonl c_acid, 1s

present alogen @fiRfer TR AS o%l‘l’%‘-”b?%u‘brllﬂ}'Bménﬁl 8Pent RSyr oup
as defined abgyefieraBist d itkednody deo@sne when the 25 desired final

oi et e, wher of nHGGRLAl betied Mo compound  PRTEPERRTY; 211 RN
(NR[ err]) k( CHRher rc]o[rremqrm-laﬁomrmul-‘a)rReH a8y aonvenlentdyrrp@und of

f la | wh d
ol | e i & RS b g, e PR Ches R
group,l5a COCHR& WS QG SRS Gr bRapueRe Oor xyl ea

CQ( CHOH) C( CH] er 1 ] @' lLﬂd[serar ]@aﬁw f&&ﬁe%haefaaehbﬁaﬁhyon

wi t h- gamma- val er ol actone ﬁ rm%lcg ol I'none or ol act one.

t
Conpounds of FOPY&RtenyL %sb%eef Rt InkPRPRIEtyse in gg‘ CottifE9% han a
hydr oxy group feam ROy athd r&flbuw temperature of the reaction

mixture. Water may advantageously be removed, e.g. by
20 means of a Dean-Stark extractor and condenser. When
| R(H)p is a pelyol, advantageously an acid, such as
para-toluene sulphonic acid, is present.
Conversion of one R group into a different R group
as defined above is"most likely to be done when the
25 desired final product of formula 1 as defined above
contains one or more R? moieties, wherein R? is a
-CO(CHOH)t(CHRs)j(NRs)k(CHRs)loﬂ group. For example, a
compound of formula I wherein R? is hydrogen may be
converted into a compound of formula I wherein R? is a
30 CO(CH2) 2CH(CH3)OH group, a COCHpN{(CH3)CHCH20H group or
a CO(CHOH)C(CH3) 2CH20H group respectively by reaction
with gamma-valerolactone, N-methylmorpholinone or
pantolactone.
Compounds of formula III as defined above wherein L
35 is other than a hydroxy group can be prépared in known
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- 10 - manner fromthe correspondi ng conpound of forrmula ||
wher ei n Iwo97/a108ydr oxy group. Conpounds of for mRGEEPIZRSr i n L
I s a hydroxy conpound may be prepared by reaction of an al pha-halo 5
carboxylic acid of general formula VIi-10 - : R
R | : Q CH COOH (V1) or an al kal
netal salt f, fqﬁﬂ | 7 : [\ n&d oy, ks a

- hal ogen, prie“?g?%(l%l f ch o‘frﬂl‘g'nneé,%r e%ﬁbsnﬁlonrﬂ vﬁc?ﬁ;da corr%%ung o?fl?(?%%-l a Vil:-
[err] ~wherein I(\ig)a hydroxy ggeur- Rierr], Rerr], Rerr], mand n
are as defined gbayRurnds 0t fHimulP SRR in BUid a&lw&f]éﬁyagd an inert

ydri des

sol vent . Sui tabl e hases inclu sodi um and tassiyu
and ami des, SPBPORRC: fRaYs IRFe AEE treqargigw df r&th alpr?‘a'%ﬁﬂoxyl ene are
sui t abl e, acdrpokgddicuradiel idfrgeneral fosmxiale/I for which tertiary butanol

Is suitable as 15 solvent. |In an aprotic solvent, sodiumnetal nay be
used to generate suitably basic c&nditions. When n is 1to 20 (i.e.
greater than 0), mlder bases canjbe enpl oyed, such as sodi um and

pot assi um hydr oxi des, e.g. é in% ol uene as solvent. 20

Conpounds of fornula VI wher ei B~FHFEOPH o 20 may (Ké)generated by
reacting a conpound of formula VII wherein nis 0 with ethyl ene oxide

in nolar rabroan alkaddmmmtad cfalftorthéredd,l wheatdin e Dxiake 1:n. _
A Comound 8beiREBBold MPLPIL b i ibddh 2piBhedbry ARSAINE] e TtO

an al koxyaceti € aci
atom with a compound of formula VII:-

R2 R3
R1-0-\CH-CH-0O éz-cnz—é-n (VII)
m n

where R1, R2, R3, m and n are as defined above, in the

10 . presence of a suitable base and an inert solvent.
Suitable bases include sodium énd potassium hydrides
and amides, for which solvents such as tetrahydrofuran
and xylene are suitable, and potassium tertiary
butoxide, for which tertiary butanol is suitable as

15 solvent. 1In' an aprotic solvent, sodium metal may be
used to generate suitably basic conditions. When n is
1 to 20 (i.e. greater than 0), milder bases can be
employed, such as sodium and potassium hydroxides, e.g.

- using toluene as solvent.

20 Compounds of formula VII wherein n is 1 to 20 may
be generated by reacting a compound of formula VII
wherein n is 0 with ethylene oxide in molar ratio
compound of formula VII : ethylene oxide l:n. ‘

A compound of formula VII wherein n is 1 to 20 may

25 be converted into an alkoxyacetic acid of general

formula III wherein L is a hydroxy group, R' is



formula I'll wherein L is a hydroxy group, R is ' WO 97/ 41092

PCT/ EP97/ 0223 - 11 - PCTIEeb7RgE8 and
nis O0to ﬁépik%Q¥nbrocess simlar to that described in US Patent No.
5, 380,930. In such a process, the compound of formula VIl wherein n
islto 20 is conveniently reactedlwrth a stable free radical 5

ni-troxide, such as piperidine- | -oxyl, in the presence of nitric acid

and an oxi di siygragent and. §. 18i P &0 19 by agRIEeeSsoSigeinlar nte hehatesence

or absence ofy@scriped §ﬁ ¥8Nbatent No. -5, 3BlK@80 aceld Gk daderivatives
of formula |I may ib térnatively, in principle, be prepared by reactlng

a conﬂﬁﬁ%@e%$rgEhSrﬁPmPBPﬁélafvﬁmen a §I wherein 'n is

(V1) 20 1§\h@éﬁv8n1aﬁdlp @éﬁc@&ddetfllthed m\mamkéé raalaaas
above ?r a protectln rlat y& oxides in

Sotante or et EroxT daaaSthens. papBragipee Lra Pl dR e PEFSHIS | n
order to prodsfeniteideaciddand an oalidisjiagetigendsi ¢ deriabrior of formula

RH [err] as GRTPAR QbB9ENT olh; EheabsYeRtes, Hro Al &t " Tane

finally obtaisoiwentesired al koxy acetic acid 20 derivative of fornmula
. TheAPi&&:??”&céEYé”éb?B BUEL U8t iReRY bdeT infdd 1 may
conposi tion conprising a amount er nal

conbud®i on en@lh@r%ﬂﬁlﬁehﬂnoinaﬁﬁaﬁFlﬁﬂeanbe pPrepagady RierfSa¢FiR9 o
formula | as @@ﬁp@@gdaegvgenagd1amozﬁula vagadi:ti ve concentrate suitable for

addition to fuel for an internal conbustion engine which conprises a
fuel - conpati bl e di Ifuent and aq acid derivative of formla I
as defined above. R!
HO-CH-CO-{+R'' (VIII)
P
L d

where R’ and p are as defined above and R'' is R as
above or a protecting group with appropriate alkylene
oxides in suitable order, followed by end~capping the

15 resulting product in order to produce the desired
alkoxyacetic acid derivative of formula I, or when R''
is a protecting group, with reaction with a compound
R(H)p as defined above to displace the protecting group
and finally obtain the desired alkoxy acetic acid

20 derivative of formula I.

The present invention further provides a fuel
composition comprising a major amount of a fuel for an
internal combustion engine and a minor amount of an
acid derivative of formula I as defined above, and an

25 additive concentrate suitable for addition to fuel for
an internal combustion engine which comprises a fuel-
compatible diluent and an acid derivative of formula I
as defined above.

The alkoxy acetic acid derivatives of formula I

30 have useful application both in fuel compositions for



The al koxy acetic acid derivatives of fornula | 30 have usef ul
application both in fuel conpositions for WO 97/41092 .
PCT/ EP97/ SR2S841092 - 12 - PCT/EP97/02238
spark-ignition engines (gasoline conpositions) and in fuel
conposi tions for conpression ignition engénes (diesel fuel
conpbsitions). The "m nor anmount" referred to above is

referably 5 Jf 0 erabl
Peos L han 10:F25 0 SHELHIGR SA1Hes (G950 E0RE Gohb8Ri LTBAE) PRBH°IAD. Y
“(parts per mﬂWQLm?QﬂPQﬁ#Eh@?Sof°¥h@ompreSSl@@anEFtiéﬁ enﬁlpﬁéferred fue

conmposi tions (@fi ddtel fuel céﬂg@gitpgns;he al koxy acetic acid derivative is
present 10 in_an anmpunt in the range 50 to 1000 E pmw of the fuel
e

conposi ti on. The "minoy iﬁ@%ﬁ?ner% RYt F@n2POovRel s uRFeREERDRY a f uel

bOIbl ![ L'ogt l nl It h@s@aml'{jameleldn af th@gﬁompcﬂﬂut:ioﬁﬁ{rgore pre@é!ﬁéb&fy t

substanti a rocay bons cont ai n nding” conponent s.

Al ternativel y&5& BXI d%t??@sadvaﬂ@ggiﬂ%ﬁ slgfﬁzFPantﬁeg% gl ngg

consi st subsua@mompgmwﬁ (parts péhanbllion by weigh8i bdbkhel i quid

hydrocar bon fBﬁb%é?tf gagQl ﬁ@f rred ? ilé 6@9 FoREC giﬁkgres of
Fehpera ou

hydr ocar bon ure ronla 5[err]Cto
about 232[er|51}'1®ent10n: '%h\%l @bhquS@certmua@sdo«flegavatavedlaypresanbons

ol ef ijgi ¢ hydyacRP R AN ﬂoiﬁé'faﬁdgrwaféoﬂéeo ppmw oF EhEr kGdyare

gasoline m xtures having a saturated drocarbon content ranging
from about 4695PSSHHRT80% 25 by volune an ol efi ni ¢ hydrocarbon
content from 0% For gasolib®udom®Is Dyiorws Unghanfuél widlebecahydeacar bon
cont ent fron1abo 10% t o, about he_base f uel

5. ume,
o er i ved f POAIRE Hhithe, ARCLIRE PoLHIRe e dtee and EE PG 0ot v a
gasol i ne, di censdst tsubstrazkthBly of hydfocasrbeystbet itanby pondaded

ar g ¢ hydg@%%dqg{bocar oné%gur%téfrgggw@i léygracﬁ aLalKtLaas'y

ref ormed ons fromca
thermal |y cr&trbd aﬁet&@?euln sthe kEue bR i c@trwe%t o$ubstantl@héyeofThe
hydr ocar bon e@rmegit.i on and octane | evel of

Suitable liquid hydrocarbon fuels of the'gasoline

boiling range are mixtures of hydrocarbon boiling in

20 the temperature range from about 25°C to about 232°C,
and comprise mixtures of saturated hydrocarbons,
olefinic hydrocarbons and aromatic hydrocarbons.
Preferred are gasoline mixtures having a saturated
hydrocarbon content ranging from about 40% to about 80%

25 by volume, an olefinic hydrocarbon content from 0% to
about 30% by volume and an aromatic hydrocarbon content
from about 10% to about 60% by volume. The base fuel
is derived from straight run gasoline, polymer
gasoline, natural gasoline, dimer and trimerized

30 olefins, synthetically produced aromatic hydrocarbon
mixtures, from thermally or catalytically reformed
hydrocarbons, or from catalytically cracked or
thermally cracked petroleum stocks, and mixtures of
these. The hydrocarbon composition and octane level of

35 " the base fuel are not critical. The octane level,



35 t he base fuel are not critical. The octane |evel, WO
97/ 41092 PCT/ EP97/ 0223%CT/EP97/02238

09 . .
- 13- . w097(1;{+|\%/2, wi Il generally be above about 85 (where Ris
Research Cctane Nunmber and Mis Mtor Octane Nunber). Any
conventional base gasoline can be errpl oydd im . the practice of the
present invention. For exanple, hydrocarbons in the gasoline can be

repl-aced by upRtM) 42, will qsulsgtadrlm De apove: ayoworBentwhnee Bl E8hols or
et hers, ssgexgnbbeag'el wuhm% ah@ MI9e Mdtidielgotaie Mamser) .

gasol i nes are ReRsera st ant ) al by free of water si nce. wat er
coul d i npede a sn%ﬁi’hcéﬁl‘fﬁ&’étlp@ﬁ g_agse 935011&% (AT e (9P i Hs to

whi ch the invepti gPaktice of t@RpP h:@@emy iperentader oermI@a&@ﬁlealthough
are ref rabl substan al ad-free, ,and mal t,ai n : m nor
3 Fy.gbse b¥rep

amount of Foﬁ’B BOBSe i 186 1F38% at%lupeFﬂaﬁol
tertiary but asubstaenbyhlt ambuarty o5 convelmitipnadt raequohmlmydrtethensy butyl

t her, dth 10 I t t 25% b
Vol ume of  ConvEfigignaly HholdPEediade dn Bt S0 Mlfe i GOTLL, T670 Y
40%) may be gasblirds Ilre desirpbdy sabpsiiaodiaddivaifiree of wabewenti onal
additives m%%agwae%k%b%at imﬂéﬁ'& @ saboth d@m@ﬁm e 9.

2,6-di-tert-bu henyl enedi am nes, e. N,
_di - s&@- but yI - p- Nomallyheﬁyeeaéép&ﬁmé t&y@@l%tt&!e déaanve&rbrss

dehazers app§i'éa ﬁ\%ypBEYQébﬁédt YRe u@:tlrewédat ed tl mml -

for mal dehyderFr’%a?Slt Mrarﬁﬁf?é n ngglﬁy 9. ﬁ%@ asrﬁg GO aqﬁcomrerm ally

sol d by Rhei 4s ANRC TR0 1©°

pol yhydri c almibher embantef of one o MOTE menmmy cm;en/aaalsmcmaa/s ng on at

| east one of C ut bstituted

aliphatic hycﬂ’%%%?%% g?gbggﬁév ?nggl}ng%ut% % 4] %S:thy}l tgeg‘} o%ﬂétorrs, for

exanpl®, pentlwtylhetbek,dmethyd sertiary bpginli sdiheryl anel diistlikeed

succini c aci dy tgfom aboutp@|X%589Ub%hﬁR@ gboggJﬁ@ngygzyy lﬁﬁg &gl ecul ar
0

wei ght of about , I'n an anmpunt “from about pmw ut 1000
pprw, may al SheopsesEnel. TRAthouoh daxosy amo tsso Q%rﬁ-al‘%?aﬁ‘ﬂl knock

conpounds suc4o®s) aPybe utilised. The gasolines can also contain

conventional additives including antioxidants such as |

20 phenolics, e.g. 2,6-di-tert-butylphenol or
phenylenediamines, e.g. N,N'-di-sec-butyl-p-
phenylenediamine, dyes, metal deactivators, dehazers
such as polyester-type ethoxylated alkylphenol-
formaldehyde resins. Corrosion inhibitors, such as

25 that commercially sold by Rhein Chemie, Mannheim,
Germany as “RC 4801", or a polyhydric alcohol ester of
a succinic acid derivative having on at least one of
its alpha-carbon atoms an unsubstituted or substituted
aliphatic hydrocarbon group having from 20 to 500

30 carbon atoms, for example, pentaerythritol diester of
polyisobutylene-substituted succinic acid, the
polyisobutylene group having an average molecular
weight of about 950, in an amount from about 1 ppmw to
about 1000 ppmw, may also be present. The fuels can

35 also contain antiknock compounds such as methyl
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- 14 - cycl opent adi enyl nanganese tricarbonyl, tetraethyl | ead

or ot her weadxsaept ai ni ng conpounds, and ort ho- az oRCpEPY02238s Wel |
as co-anti knock conpounds such as benzoyl acetone. 5 A
preferred gasoline conposition of the invention - may additionally- -
contain a mnor amount of at |east ong 14 - addi tional additive conpound
sel ected fromthe grpup. consisting o ol.yal kenyl ~am_nes, Mannich
arines. . EyeiSedtEaRinny InapafRrRpaL  RaRDPBY Al EFREAS I nEad O

pol y(oxyal kypenefkar baeatiesponaadnpnly tajseaytds; Nand ortho-substituted
car banat es. . ctive_ a R f,on r_ noye aci.d derivatives
of fornula.Ia%?%l?%??géuégdg%%?ogFh§05g§g639$8ﬁ §§W§03P s such qqmeengine -

in a varietyehzoplysacetpnevent buil d-up of 15 - deposits, or to.
acconpl i sh the rg ' ' pe§Lt
nndip?cation of e3#§%¥§gr§épg§%?§§ne compo?ﬁgéggrg?rgﬁgtgg%%gﬁgbrhne_

requi rement .Ma% 3ditbeRrally contaip armiBpreamAEnto@fi @tt deadd ons nor

amount of ongdd@itional ad8Pfevactemgénh¥ateyestel Foomlitel gtz%u%ﬁe |
gasoline. 20 e or_nore acid derivatives of formul a

. For exapple, o
are added cH?QRﬁ%?t{BgtHEDBS%X?EHEHX; amengfenfeBHChhamines, opne or nore
carriers andgalyabhleewyl nsuechbyushhide) bpoly (oxyalkysehebbmiaklsgl i metal or

al kal{ ne eart tal |t s apd/ or _one_o addi.tional detergents

befo&de bei ng"%”&’?y%%@%%e%’ ‘Eﬁ’éba’&ig?ishef’mg poang&%enﬁré‘_r’fount of acid

derivative cfubistiftthieed ogebamates. will depend on the particul ar :

variation of forz(ﬁ"é‘#‘fective am&$8e: of N6n&NGE Neorbh cgaegeagwtg{q,eesoresence
o) I'Tuents.” 30

or absence carriers, additional detergents and
The carrier Oqwnermiilzi SerendtEeduendeabty Ragecombustionn zeng mfe

nol ecul ar wediitedd Die abRUs ¢¥8PiéPyaB®Uhiays to pre@eft Buiitiabhg e riers,
when utilise iqftudeor h&d ocarFon baaedtnatgriaLs %ip as
pol yFsobut vl Sy FﬁlﬁFg?,Pﬁbﬁbp Rpyredestiep of ipgake
pol yal phaol efdlxse 3epos{E¥CGhs) thal hodi f¥bathonvyfbexhydingedapos idls
that are related to octane requirement. As mentioned,
a preferred method is to add a minor amount of one or
more acid derivatives of formula I to the gasoline.

20 For example, one or more acid derivatives of formula I
are added directly to the gasoline or are blended with
one or more carriers and/or one or more hydrocarbon-
soluble alkali metal or alkaline earth metal salts
and/or one or more- additional detergents before being

25 added to the gasoline.

The amount of acid derivative of formula I used
will depend on the particular variation of formula I
used, the engine, the fuel, and the presence or absence
of carriers, additional detergents and diluents.

30 The carrier, when utilised, may conveniently have
an average molecular weight from about 250 to about
5000. Suitable carriers, when utilised, include
hydrocarbon based materials such as polyisobutylenes
(PIB's), polypropylenes (PP's) and polyalphaolefins

.35 {(PAO's), all of which may be hydrogenated or '
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- 15 - ydrogenated but are preferably hydrogenatgsmpornzris
pol yet her Bﬁ%%%“#@?erlals such as pol ybutyl ene oxi des (E

poly BO s),
pol ypr opyl ene oxi des (poly PO s), " pol yhexadecene OX|des (poly HO s)
and m xtures thereof 5 (1.e. both—(p@ly BO + (poly PO) and
‘pol y-BO-PO)); and m neral oils such as those sold by nenber

conpani es of unhydrdgenaosdbiutate Shet fexably hydeegehatedsi gnations

"HVI" and " XHyL." s ral oi
and hi gh visc 5|lty(ett %gx m%gs I'n eﬁeralé\&%n&g &%%ﬁﬂﬁylegre quhrggferabl y
sel ect ed from(PIOBYs BQYat lye polyprcmyge%doipmigfs Pralwvi PR oLy PO s being
the most polRhth@idetbne oxides (pd’l{v’ailié'@}“é‘ﬁdiYmPkEQﬁégdtﬁ%rrfé'oefr fluid

conprl es a onbi nation o p phaol ef i.n h ving a viscosity at
300  or ke BARD R B To. Py ) 1984 pe KT BAr PR ) 65 mel 20
cent i stokes) henegad mam@m%o&nwesommwmemﬁer compah8els0 o0

b ed f
contai i ng T r Geapyats EHEREL) Fopp mnden B RFSLIEERGREne. compound
selected fromBUI" angl YOHW" ntintadembxk et MExcon ikaphthehaei 89 0ngmiger
average ml ol grus! U M 1Lt NG LA00R PO d B 3000s 1 qenckllg el oht

rati o pol yal pha pol'yoxyalkyl ene ound b€l n range
1: 10 t1@ 10: 1. The carrier WWWMWQH@%@ e nBEBl §, t POAYrs, 25

etramers andppodt ARl Hoi b LiRa pOfy By peing ERECRRgES s out || ned

I n Canpen et al "Grow ng use of synl ubes drocar bon Processi ng,
February 1982Pr6§ﬁ€§ed- 75 to 82. The polyal phaolefin is preferably
derived frA”p&&t&'c@ﬂ%Q'l@f épaﬁ&wr&rncﬁﬁ af Nk i@ ééﬁﬁrﬁség 32 30

ar b t : h
found to be vEPTRIPREIER ST Fhpotvalthag S AT Ed 2 oY EPEPHREY Ale
vi scodfty at 100Per ihCtihe range Zhelroaﬁﬁgeta)fz 6<x1(1 emE]'st(bthia 20[ err]

g%err]/s (6 teeﬁgistokes)c%ﬁwﬁﬂ(H“deréggﬁggégmgﬂfgéﬁb?a¥599a§n¥hacOSity
18 to 80 carbon atoms derived from at least one
alphaolefinic monomer containing from 8 to 16 carbon
atoms, and a polyoxyalkylene compound selected from

20 glycols, mono-~ and diethers thereof, having number
average molecular weight (Mp) in the range 400 to 3000,
the weight ratio polyalphaolefin: polyoxyalkylene
compound being in the range 1:10 to 10:1.

The pdlyalphaclefins are primarily trimers,

25 tetramers and pentamers, and synthesis of such
materials is outlined in Campen et al., "Growing use of
synlubes”, Hydrocarbon Processing, February 1982, pages
75 to 82. The polyalphaolefin is preferably derived
from an alphaolefinic monomer containing from 8 to 12

30 carbon atoms. Polyalphaolefins derived from decene-1
have been found to be very effective. The
polyalphaolefin preferably has viscosiﬁy at 100°C in
the range of 6 x 1076 to 1 x 1073 m2/s (6 to 10
centistokes). Polyalphaolefin having a viscosity at
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- 16 - 100C of 8 x 10[err] nferr]/s (8 centistokes) has been found
to be verwoefmmozi ve. - Preferred pol yoxyal kyl encPCHEPWMRES f.or
use in conbi nati on wi.th these pol yal phaol efins are described 5

I n EP- A-588429 (Applicants reference :r_ig?]). - The carrier
concentration in the final fuel nposition is up to about 1000 ppm

wei ght. We ° r{he6 13,0rese e d.concentration is
pel.oNt. Wiek ghec af, SRV A3(Pr PRCOyl e RLE] chastoegRoRRiat o0 1o
on the totatonkiegmeny effedteveconposition. Once the carrier is

bl ended with on WP&%& a amny ot her
desired conpone%trgf%g?e@d_ elnléy%%n%d%;e%éﬂiﬁl?aeﬂ%tFé/r?gg?hg}_if uel or
packaged fofombinatiqn withsEheae polyalphaplefiinsorErbensssibeke. al kal i

met als or al kal BFe-A-58842aA[AgpIRtant Satdfediele Ui b53Rd, may. be one of
t hose described in WO 87/01126,. and, thPhCOPPOdeis: of formul a
theg ugyd

| are particula SR GUICTHIR Pt dont ha i tional
conponent, compoalitdarpais tuPniso asbaleis CY 0O doPN weight. WWREA0%126.
Preferred h I - u al [ a r,alkaline .earth nmeta
salts are, ég%gggFqusg¥e§%ﬂ eﬂ*ﬁ%mﬁgﬁf%ﬁr%éféﬁ+ﬁ§ngﬁ?Fﬁoﬂefﬁl%§8Wts of a
succi ni ¢ achbotdr iSPappre bysmdighisate alfout s4@Qimprm by weightid derivati ve,
whengqutilis i | ; | 0, :L1s al pha-carbon
at 023 an Bgsewurcl)lsnul:rg;g’lt\életl_%?teg(’i‘,1 é?e J’s%}btsfﬂy%) ﬁ%%%%hg?lﬁggﬁ%%%%ér bon

group havi n§nFeoMNED GaF TIRY day Boiendeswith one of tmeRat FOBPQUNdRe

succinic achg gervadld Ve atd lati@usther desPfed SHRSGhENES] ©ReONE Of 'its
alpha-carbogl%t g an%ﬂ} . uns StitUtﬁgwﬁ$ ﬁubstituted aygrocarbon group
havi ng PPohS2G A Y2 boh &R o ¢h 7% RAKRELLAIPS the
ot her al phafuénlrenusteam by neans of a hydrocarbon ~nmoi ety having from
are Hosor bed 1 8hespyd¥oldibdh-ddlinre auPhEdREIF o il A2 Eag s o211
WO 97/ 41092earth metal salt, when utilised, may BETOEPITEORRGSe
described in WO 87/01126, and the compounds of formula
I are particularly suitable for incorporation, as
additional component, in fuel compositions as described
20 in WO 87/01126. Preferred hydrocarbon-soluble alkali
metal or alkaline earth metal salts are, however,
alkali metal or alkaline earth metal salts of a
succinic ac;d derivative. Such a salt of a succinic
acid derivative, when utilised: will have as a
25 substituent on one of its alpha-carbon atoms an
unsubstituted or substituted aliphatic hydrocarbon
group having from 20 to 200 carbon atoms.
Alternatively, the succinic acid derivative will have
as a substituent on one of its alpha-carbon atoms an
30 unsubstituted or substituted hydrocarbon group having
from 20 to 200 carbon atoms which is connected to the
other alpha-carbon atom by means of a hydrocarbon
moiety having from 1 to 6 carbon atoms, forming a ring
structure. Suitable such salts are described for
35 example in EP-A-207560 and in EP-A-491439.



- 17 - The salts of the succinic acid derivative can be
nonobasi ¢ og, d!;j? c. Monobasi c salts in which the I e R TRERDY/02238

car boxylic 8 group has been transforned ' into an am de or ester
group may al so be used. 5 Suitable alkali netal salts. of a parti al
ester of an al kyl pol yether alcehal? with a succinic acid derivative
are described in EP-A-491439. Suitable netal salts include :
lithi-:um sodium The sapbosasSi the subicdnim acdeksideniarat iceg ctambelts. 10

Particul arly Qhﬁ% QSQ Saktﬁ Bhgidesc BE%PSQEE%dﬂts in whid? R

The aliphatic ?82ar bon substituent succlnic acid
derivative is E@maablygdéﬁrb@HYﬂ#§nﬁ§l group pasydegn kranefompeders of

whi ch have 2 tpné Cé‘fxbﬁfhéé or e%ft:%'fsgro-ﬁ@%\af@l\&f“k%‘tué?é@ﬁltuents

i ncl ude yl pol prop ene, pol but

ponpen?enes %%+9%§i égkéﬂl %ﬁﬁérgéj e&éit?%ﬁﬁ%f?@ %Peferred
Isl an albl phfitlﬁlh%ﬂrpaayb@ner alcoh@ﬂ.OWﬁ.t\M'llaCfsua:J.dﬁrd \mld(rjmlva}:ﬁvle

pol yi sobut yl ene Y n group may include an al ky

and/ or 2he $ﬁ§ﬁ§FbﬁgléPyE§ g %&34 fMtain substituents. One or

nore hydrogen atonsuiragbbe mepkacsdlby ancilugle dtidnium, sodiwm, exanpl e

?3|n;)gﬁgst ?'[ ut e%‘?%%gﬁlﬁ’l“' P%ﬁiﬁﬁ &hlga'&'a%sz.u% andgrc%tLi%nﬁn %e% one, al dehyde or

ester. 10 A veryPaxtiaplarly Pref§ﬁ§§§|§@éﬁﬁ|&¥3ldﬁﬂﬂnkhﬁdutnwﬁtnkup is at
| east one 207§6her netal succinate group, yi el ding a hydrocarbon
group having two or nore, succinate noieti The aliphatic

hydr ocar bon group %%%uFHlEBﬁF&FnhiérQGarb°ntéuﬁﬁ§1qﬂﬁﬁﬂﬁ§ﬂﬂﬂf:ﬁﬁQBO
carbon atons. si¥einfc acid d@@hyah:eﬁrlenms suwiba@ ddsikiddieftorh hg chain

O S e L fLETRSIEhY, BYRPEBERC o BN MY 24 Sl &

det er nisied by amsmmsretr'yhuss 85nvenledtalsub§¢atlmleym‘sr dmciaeid o 2000.

VO 97/ 41092 polyethylene, polypropylene, polybd%gﬁ %F%?/02238
polypentenes, polyhexenes or mixed polymers.
Particularly preferred is an aliphatic hydrocarbon
group'which is derived from polyisobutylene.

20 The hydrocarbon group may include an alkyl and/or
an alkenyl moiety and may contain substituents. One or
more hydrogen atoms may be replaced by another atom,
for example halogen, or by a non-aliphatic organic
group, e.4. an {un) substitutéd phenyl group, a hydroxy,

25 ether, ketone, aldehyde or ester. A very suitable
substituent in the hydrocarbon group is at least one
other metal succinate group,'yielding a hydrocarbon
group having two or more succinate moieties.

The aliphatic hydrocarbon group should contain 20

30 to 200, preferably 35-150, carbon atoms. When a
polyolefin is used as substituent the chain length is
conveniently expressed as the number average molecular
weight. The number average molecular weight of the
substituent, e.g. determined by osmometry, is

35 advantageously from 400 to 2000.



- 18 - ' The succinic acid derivative may have nore than one
Clerr] aliphatic hydrocarbon group attached to one or bot h

al pha- car'¥@97/410%s, but preferably it has one (err] PCTEBY MR ¥ohat i ¢
hydr ocar bon group on one of its alpha- 5 carbon atons and on the ot her
al pha-carbon atom eit her no ‘substigt uent or a hydrocarbon of only a
short chain |l ength, e.g. (Jerr] group. The latter group can be

l'inked with the ﬁﬂ@rgﬁceyﬁiecaebandg&%at&%mag Rave mord ItHAStdct ure-
100 . The gasol %g ehaggp ti.ons of resent |nvent|on
1

al so cont ai ~20re2090 XHEPCG&PQngﬁPé‘p attachegdip éﬁ%ﬁtq’%nal

detergents am@tmtalpﬁedcarbengasoinsnebut prefexapAsi titohay |dné2 ise a
m xture of a ngj

ydrocarbons in g .gasal i.ne oiIing
fange. as 15200 SLAERRELE RerEPRREPoRao=ath A8t SRt T GHPHA- mor e
conpdunds ofcdxboml atdmasaddsoni bbe béhernbdpbeecaxibom atom eitilmer anount
of an additi | ec I ) Nes,
pol ybutyl ene%na%l%}éjg{fégﬁﬁ{: 8%’ & I&&rkﬁ%&% Ofologllci%%u'tgy enegéngér}'gh
avai | abl e extex@Emh, 20.9. ChMagnBERURR ndbe é@tﬁ&ﬁk@ﬁwumm e des,
pol y(oxyal ky] iied@ I X Kk AR
pol y(al kenny]I5 I\I-scﬁbs?le?u%gg %g? gﬁét Kw&?%g(i%b?tures formln%e eof
noted above, ¢ FEFeFtULedescri bed her ei nbefore nay al so be

i ncl wgled. The " mMhHorgfselité Edmpositsonseber ehbyph:es%ntthamw@amitonw% by
wei ght of the conposi ti Hr%f rably |l ess than

totﬁl . fuel Ea.rmr

about maY, ST IRELBE PRE Pht BPTPLBAL5ARREN BST ek, " more
preferably |Wsen tadai tbonalOdévebgentsgbreofittihesed,althe gasolfird -
ComPOST 1100 clbositicn FIEPORKBLYSRYE ATNIGA°LE 4oRh3 ol gtk oD oe
atons and atof émrwhm%vanehhe gaSDllnﬁybpé Angoxaggsu@shavi ng at nost

fiveygarbon o i®iped herepﬁyedoéérest hinb® 8RBANR! BNoheOdN s of a
di am ne. .35 Prefer erfg Xilakengs gm nes, ar.e pon| obut enyl am nes.

WD 97/ 41092 compounds o escribed heEfippg#OFs HRd
- 19 - minor amount of an additional detergent selected from

polyalkenyl amines, e.g. polybutyleneamines, such as
"KEROCOM" polyisobutyleneamine, available ex BASF,

20 Mannich amines, polyalkenyl succinimides,
poly(oxyalkylene)amines, poly(oxyalkylene) carbamates,
poly(alkenyl)-N-substituted carbamates, and mixtures
thereof. As noted above, a carrier as described

. herelnbefore may also be included. The "minor amount"

25 is preferably less than about 10% by weight of the
total fuel composition, more preferably less than about
1% by weight.of the total fuel composition and yet more
preferably less than about 0.1% by weight of the total
fuel composition. '

30 The polyalkenyl amine detergents utilised comprise
at least one monovalent hydrocarbon group having at
least 50 carbon atoms and at least one monovalent
hydrocarbon group having at most five carbon atoms
bound directly to separate nitrogen atoms of a diamine.

35 Preferred polyalkenyl amines are polyisobutenyl amines.



Pol yi sobut enyl amines are known in the art and repr esent ative

exanpl es are dis sed in various US Pat ent's i ncl udi

No. 3,753, Y827 'Ggﬁatent No. 3,756,793, US Patent Nori%ghﬁh 576 and
US Patent 5 No. 3,438,757. Particularly preferred polyi sobutenyl
amnes for use in the present fuel conpesild en include

N- pol yi sobutenyl -N , N -di net hyl -1, 3-di am nopr opane ( Pl B- DAP) ,

OGA- 472 (a pol ybsgbubbm:lewﬂ.hﬂnamesjiamé rimown in theidmblandomercially
fromOonite), v/ et TA) and
N- pol yi sobut en§1§pg85&1%(‘%31%::1L ty$y aé"%’ A}é Ei& J”g?g‘@aerﬁfug o5

Manni ch ami ne Hatengenuaalmdmw&cﬂqﬁarsrel@ 3 753,c6)7rﬂj.eri§&t5’@heptoduct of
a_hi gh nol ecul Rg V8! 98%, 398! Us patentSWRE! '§ Wd W@rﬁqaﬁgnﬁaténeomound i

an ani ne whi ch contains an am no havi ng at least one active
hydroged at om ¥@r ePefdfirySd -poBpdhifayax pg@ferre Hehsekutenyh

Manni ch am nesamigeNEeR el A a:rrie msent fuea.r Q:diﬁﬁdép@ﬁhlﬂn&ﬁl&’ét ent
No. 4,231, 759. Pre era L}S nni T e |s an al substituted
Manni ch 20 Illglso tenyl-N' T ('\ﬁi tﬁ’é’r}ﬂ &J W’n‘?%r%‘é‘?%?gents_
corrﬁrl se thF (PI]LB DAPaGt g@ﬂ—pﬁ@du@t rp}:ﬁly&sﬁwﬂﬁwlacamﬁé‘ry@lrdﬂﬁnm&h
elterapoyoxa ne di am_ne m.ne

m xtures of both® %%?SaFPWﬁg y %%?&25 mt&) yﬁs‘?’r?%‘éﬁew}h t he
pol yal k&nyl gr@upthylene bmamepdlm-mm) gmmp!-mﬂmesdlmumhph t he

pol yoxyal kyl engrgéﬁﬂgmgngr tbtﬂ?aﬁﬁ oc‘q,rl m)yam ne. Pol yal kenyl
succi nimdes are a nown in the art representative exanpl es
are disclosed in vBreManpacbnamipe dEtﬁéH@Péﬁc@é:lllﬁcﬁ%lqwn}S%t@nt No.

3,443,918, EP-dondensatidfl8p&8dubl- 9£Sa3 hi: ﬁ@:&edﬁ‘«ia‘iﬁt §‘NQ aYky¢B4, 435,
us Pat ent 1, US Pat 993, U Pat ent

No. 4,968, 321, S‘EJQS%FBhFér\BY E°§é’§rﬁlf'?%lssc°mp°un at?BhtaTg e Sviah 291 and
US Pat ¢5it No. &ordddidddan amino grouPOh@¥i#h0d% least one active

PCT/ EP97/ 0223
Particularly §?¥ 778 358%\ AP r(iﬂe:’tlgrge os}yg%né'ne% anc% f6%e obt ai ned by

reacting at |@b,q1e)@Meam fuchyMepnich amines are known in the art and
are disclosed in US Patent No. 4,231,759. Preferably,

the Mannich amine is an alkyl substituted Mannich
20 amine. '

The polyalkenyl succinimide detergents comprise the
reaction product of a dibasic acid anhydride with
either a polyoxyalkylene diamine, a hydrocarbyl
polyamine' or mixtures of both. Typically the

25 succinimide is substituted with the polyalkenyl group
but the polyalkenyl group may be found on the
polyoxyalkylene diamine or the hydrocarbyl polyamine.
Polyalkenyl succinimides are also known in the art and
representative examples are disclosed in various patent

30 references including US Patent No. 3,443,918} Ep-A-
208560, DE-OLS 3,126,404, US Patent No. 4,234,435, US
Patent No. 4,810,261, US Patent No. 4,852,993, US
Patent No. 4,968,321, US Patent No. 4,985,047, US
Patent No. 5,061,291 and US Patent No. 5,147,414.



pol yal kenyl derivative of a nonoethylenically unsaturated Cferr]

di carboxylic acid material in which 5 the ratio of dicarboxylic acid
noi eti es way9nMabnl kenyl chain is not greater than PCI/FPIINERIBhe
nunber average . nol ecul ar wei ght (M) of the polyal kenyl chain is in
the range from 1600 to 5000, e.g. as dEEﬁ{Ibed in EP-A- 587250

(Applicants reference T1665). 10 Am nes enpl oyed in the preparation

f d f; |
grefsg'r abl y qerrf‘&?‘cggﬂ‘l‘ﬁ13;9%?%%%%%%3]%%&&%1%% %eQeexrcg{)éqté")éP% 1to 8

ni trogen atothSSught&#mﬁ@bhthebgtlng at Beasthemeoranitig anehell, asat ur at ed

al i phati c, pébﬂ?é!k@hy15der1v§%9.%d%rfyaa‘fﬂdi‘x%%th‘ifl@rﬁdﬁ L to 8 nitrogens,
preferably nono: diram nes, such as ethyl am ng, yl am ne, sec.

but yl ani ne, ‘alil%@ﬁyFaﬁfaﬁ’eCam%dlcarbOXY&ulﬁetawwdamaﬁ@mq@r olgwélmrﬁl@ but
i nclusli ng higlhérratio ofp@1|1k§&r1“b6§t§/lild:0|ac§% aidiséltqre% wﬂqsarwlkm?iel n

pairs 20 of .nitrogen ato g al ene roups of
4 carbon at cR2in 1s not grgg gfépk I*&rie) &M r?Yﬁ%Pg?or
exanpl e moletnlss Reugnts(Mns of, 28=, @élymmkehylﬁbﬁﬁﬁh is 4L- A-440

248, EP. O th€ [PangE, 86001868 207 R0l 300 980 aesthERY 4n ERoan g

pol y(oxyal ky rbamat e "detergents I'se "an
a pon(oxyaI&@T%ﬁ@)(ﬁppéﬂﬁahtﬁkééference ﬂd@@ﬁﬁer t hrough a carbamat e

linkgge, i.€., amines employed in th epar@tTop o d (1X)
These poly(oxyalkylene)ecgrbgnates arg Enown In ?) sai art and

repr esent at i SRCekBiBLEs getequeBtssader EFelfGrabJ-YeM(H iMPNIS Pat ent No.

4 191 537, Us:Eeeablboc: 15, and 280e648114ScRION! alinek 236, 020, US
“Pat ent No. at ent and US Pat ent No.

4, 881, 945. %R??kﬁ?%ﬁl% ﬁpeﬁewgaoaspy?%f% ky%«yﬁ snines’ maXybe7/ 41002
PCT/ EP97/ 0223Banched or unbranched, saturated allﬁhatlc, primaey barat es

for J8e I LhE-BLasent ahusleccomBRRLibang 1 o o BGlMAELIEY 450 (o

pol y(‘oxyal ky bana & S i"¢ aval e conﬁerC|aIIy from
Oronite). preferably mono- or diamines, such as ethylamlne,

butylamine, sec. butylamine, diethylamine and 3-
dimethylamino-l-propylamine, but including higher
polyamines such as alkylene polyamines, wherein pairs

20 of nitrogen atoms are joined by alkylene groups of 2 to
4 carbon atoms. . '

Poly(oxyalkylene)amines are described, for example,

in US Patents Nos. 4,985,047 and 4,332,595, in EP-A-440
248, EP-A-310 875, EP-A-208 978 and WO-A-85 01956. The

25 poly(oxyalkylene) carbamate detergents comprise an
amine moiety and a polyf{oxyalkylene) moiety linked
together through a carbamate linkage, i.e.,

--0-C(0) -N-- (IX)

These poly(oxyalkylene) carbamates are known in the
art and representative examples are disclosed for
30 example in US Patent No. 4,191,537, US Patent No.
4,160,648, US Patent No. 4,236,020, US Patent No.
4,270,930, US Patent No. 4,288,612 and US Patent No.
. 4,881,945. Particularly preferred poly(oxyalkylene)



The pol y(al kenyl)-N-substituted carbamate 5 detergents utilised are of
the formul 0[] PCT/EP97/02238

R-A-C OR %ﬂ”’“m (X in which Ris a poly(alkenyl) chain;
Rl err] |s a hydr ocar byl or substituted hydrocarbyl group; and Ais
an-N-substituted am no group. Poly(al kenydl) -\ substituted
carbamates are known in the art and are 10 di scl osed in US Patent No.
4,936,868.  carbamatephdognéiser imptheadHesenial furt cp@BRPSiSLONadded
directly to thgciygk b@ALW&@J '@ &ngy%%a}aun@ymﬁér "Garbamate! ARYEH Blended

with one or nbre carriers, blend one or nore acid derivatives
of fornula |, aspippbdgegommercialilyh fim Hromkteehci d derivatives of

formila | and oneThe polyqalmhglqaws@b%ﬂmiﬁm@ hed ¥igamglled to the fuel .

The copcentrat,i n nore a detergents-in the
final fuel coﬂﬁg§F998% g%dgﬁgﬁﬁ AFe © 5t rfﬁ%?%&%Ut 1000 ppnw for each
addi tional detergent. When one or nore additional detergents are
utilised, t he preferred concentratBon for each additional:

detergent is fromabout 10 ppmw to abﬁuk éogRgpnw ? sed on the
total weight of the fuel conposition, even nor e pré rably from
about 25 ppmw to about 250 ppnM/ 25 based on the total weight of the

fuel compositignunich R 1s a qg(g\gg(%or@mﬁcagu bgs agded separately to

t he gasol 1 ne or be" bl one or. npre diluents,
form ng an adBY@F9§a€ENéeﬁFr§P95t&ﬁ@§ﬂﬂﬁhYQRPQQﬁPYl groupasandnd d&get her .

Sui t abl e gasoihnr-sopeatirbited3@mino @ﬂ ts;gaxy(amkéﬁ I poRs and m xtures
of hydrocarbons, s tutelf L1, 2LSHe o, A mgg;,e,g;@”f%ggno' ethanol ,
- 22 10 displopedolin PsSbPawepndt Danold, 984,888 Lert - butyl ether, or
hi gher al cohol s Sfﬁg 3§e"g?bﬁ89| %%dlt& %%qedg¥QQQents are added
directly to the fuel boiling in the gasoline boiling
range, blended with one or more carriers, blended with
one or more acid derivatives of formula I, or blended
15 with one or more acid derivatives of formula I and one
or more carriers before being added to the fuel.

The concentration of the one or more additional
detergents in the final fuel coﬁposition is generally
up to about 1000 ppmw for each additional detergent.

20 When one or more additional detergents are utilised,
the preferred concentration for each additional
detergent is from about 10 ppmw to about 400 ppmw,
based on the total weight of the fuel composition, even
more preferably from about 25 ppmw to about 250 ppmw,

25 based on the total weight of the fuel composition.

Additive components can be added separately to the
gasoline or can be blended with one or more diluents,
forming an additive concentrate, and added to the
gasoline together. Suitable gasoline-compatible

30 diluents are hydrocarbons and mixtures of hydrocarbons
with alcohols or ethers, such as methanol, ethanol,



avai t abl e from nenber conpani es of the Royal : Dut ch/ Shel | group. 5
Preferably the diluent is an aromatic hydrocarbon sol vent .such as

t ol uene, WOQIBMWIZNi xt ures t hereof or m xtures of tRETERY/3RIBKy| ene
wi th an al cohol . Additionally preferred diluents include "Shellso

AB", "Shell'sol R', (Trade Markshoand | ow aromatic white 10

spirit (LAWS), which are avail abl e from nenber conpani es of the

RDY?'bEUtCh/§$6b£n6ﬁ9uQ—butoxyethanolFOheQMQQGEéB#ﬂ DY IP A Hd NS L e Tue
Wi e a

ich nma drocar bon fuel (‘a mddle
distillate f%%9h8F|?ﬁcﬂthﬁ ﬁ&?ﬁbesa E%ﬁ@@ﬁ@ alr fif@ades Mark)yr g
| ow sul phur &uellhbBYengromsnepber companiieat o the Royalbelow/SOO ppmw,

preferably advant ageously bel ow 10 ppmw. Di esel
fuel s typ|c2$?§m5§ghgngh598plnltlal di stillation tenperature about

160[ efr] C and Prefer&BQ@phhatdmﬂuéﬁm 3§Obarakaa@épeh@ﬁm@cQ&tkue| gr ade
and 20 L’é@lveyfgsf%égl §s0LbIudRL, 23T ehR, A%t AT el Ehelrd e per

se or in blends wth rocar °§ueIS\MII
typically regixEeres of t°luPB§rP€|Kyl&69|Mﬂ¢é as ﬁé@@@@lfuel punp wear.

Addi tive COM@H%Q&HW b@ék@r&ea tREQeRs5Ak nRd gl B%hens@ n fuel
conp03|t|onsb¥% L tah ¢! _derivative of fornula | 'and a
f uel - conpat i bPREUIFB ' (Tra emﬁ?Eﬁsﬁaﬁnge1&whéﬁpﬂéF&F it such as
t ol ugme, splrxy|¢DBWSWbIWhl&hlérésaﬁadlhBQ%ef&@hdmbmb@&”ber

CSELLsa R ae aFarheoRognt DHERRARETL SHOuBe ¢ ana”in
particul ar, al cofmtsdiesgl feehnobmp8sitions, €hbylfhelawdl]l decanol,
ot decanal gach 2beelohich pay LI RIaRUENBRCL 4085, S Maye
" LI NEVOL", :ﬁFStllb%E@cfHPKy°1EPNEV@ECh7BaxIb@hélCﬂnV@ntﬂQH@hﬂﬁuQNe of
.V[)9754109201 a low-sulphur fuel having a sulphuPCEoRERRALRa43%n

comer ci al | ek S6PLoPREm & LoBhSebe e Bhaghe,) ° o Axiure

Mark "SI POL"advantageouslyAddlowveocpprent r Biesedndudileselpivellly

conp03|t|cnuhave initial distillation temperature about 160°C and
90% point of 290-360°C, depending on fuel grade and

20 use. Vegetable oils may also be used as diesel fuels
per se or in blends with hydrocarbon fuels.

Low-sulphur fuels will typically require a
_lubr1c1ty additive to reduce fuel pump wear.
Additive concentrates suitable for incorporating in

25 diesel fuel compositions will contain the acid
derivative of formula I and a fuel-compatible diluent,
which may be a non-polar solvent such as toluene,
xylene, white spirits and those sold by member
companies of the Royal Dutch/Shell Group under the

30 Trade Mark "SHELLSOL", and/or a polar solvent such as
esters and , in particular, alcohols, e.g. hexanol, 2-
ethylhexanol, decanol, isotridecanol and alcohol
mixtures such as those sold by member companies of the
Royal Dutch/Shell Group under the Trade Mark "LINEVOL",

35 especially "LINEVOL" 79 alcohol which is a mixture of



5 prepared therefrom may additionally contain additional

addi tives g‘%p"@ﬁ?( ow nol ecul ar wei ght amine co- - det @M TR2238
dehazers, oxyl ated phenol f or mal dehyde pol yners such as

t hose conmmercially avai l abl e as "NALCO' (Trade Mark) 7D07 (ex
Nal.co), and 10 "TOLAD' (Trade Marky ZB83 (ex Petrolite; anti-foam ng
agents (e.'g. the polyether-nodified polysiloxanes comercially

avai | abl e as 'CREGORREMtaxWrakicohdls) ®85the C12-14 TLoebok RAXtDEH® Cor ni ng)

~or " RHODO?SI L' el eﬁ‘q‘ﬁ Mg ) (£XoiNe o I g | mprovers
(e.g. 2- et avallable ﬁ?ohexylgﬁ?ﬁgﬁy’vgl -?grEP?%ry-

nitrat
but yl peI’OXI danger ttH’t% %ﬁ%ll‘%’@ﬂ |$1¥R§§*Patent No. 4,208,190 at

Col urm 2, line 27z¢dal<£01¢§nb&1cénm€éé and cuesepnfmel Uéém 88AtSohg 0.
t hat com*rer cially soI d

Mannh
480117 3oy CoRARRAAES AereLin Ay At IORALLY COORERLE S0FTCABRALa | Ve,
t he swazhmlazeaacl@hcﬂeras/ald;wendsmem:mmmrwaigh'easmnaecef- its

al pha- car bon ns_an .unsu ed or_su al i phatic

hydr ocar bon g r&ﬁﬂt’ﬁ'ﬂl‘ﬁ%" %IIE{?’ZOe‘t% ﬁéiﬁa&dc?ﬂ}%ﬁﬁlatoms e.g. the
pentaerythri t o mtiadsiedrydd mﬂmer@wmmcﬁmtmm semmercmaédlysucm ni c
acid), reodoragtsable 2s dc_tert »faY y T‘ﬂé? ?é%dﬁaftéow 9nd

phenol i cs such €no or enédi am nes

such 10 STOUAY". ok Tnds AT pzwenmmmm Paetir foaming
deacti vators @@@ﬂtlébl’gé;‘léy @@rﬁ@}(@t megghggl y avail abl e

o et (ox BEENOSL, somrionis g e ol .
co-detergentsQ 25907 (@ IgverCdrmaing) ot MRHODGRS Phat wradema!rk)

navi ng 10 1o 36%AERE AGHEUGY 1 AFRsfon [ Svlls RETERRAT 05"

PCT/ EA$7/ 0223@thylhexyl nitrate, cyclohexyl nltratQA dl-tertlarwr-ef.erred.
The al kyl am ng,prAf ‘fj&@;&&@%ﬁ@ LKbsd dlsDoldoecy -fn 49 bQtéfr MBI

preferably 12 to 16 carbon atons amne is partlcul arIy

preferred. 4,208,189 QJrﬁfeé-'zPJd%IHbr% selng 2 ko tGrlymrt 3velipet 1) 7
concentrati onagk jeaefs tadidritee (€. g heerhtesimiastiaBly sold by Rhe::.n

Chemie, Mannheim, Germany as "RC 4801", or polyhydric

20 alcohol esters of a succinic acid derivative, the .
succinic acid derivative having on at least one of its
alpha-carbon atoms an unsubstituted or substituted
aliphatic hydrocarbon group containing from 20 to 500
carbon atéms, e.d.. the pentaerythritol diester of

25 polyisobutylene-substituted succinic acid), reodorants,
anti-wear additives; anti-oxidants (e.g. phenolics such
as 2,6-di-tert-butylphenol, or phenylenediamines such
as N,N'-di-sec-butyl-p-phenylenediamine), metal
deactivators and lubricity agents (e.g. those

30 commercially available as EC831 (ex Paramins) or
"HITEC" (Trade Mark) 580 (ex Ethyl Corporation)).

Preferred low molecular weight amine co~detergents

are Cjp-20 alkylamines. Aliphatic primary monocamines,
particularly linear aliphatic primary monocamines,

.35 having 10 to 20 carbon atoms are particularly



preferably up to 1 percent by weight nore preferably in t he range
“from5 to 1000 ppnw (parts per nillion by wei ght of the diesel
fuel). Thwoemstosee natter) concentration of the conP&IEPYHN2WBYr nul a
I in the 10 di esel fuel is preferably 50 to 1000 ppnw. The
(active matter) concentration of the dehé I n the diesel fuel is
preferably in the range fromlto 0, nore preferably from1l to 15,

still nore pref ahl 0 a an epus oml| to 5
bprw. The. 15PEeekad v The IV AAMRres Forao Ly BRAerCabti tPuos (with
‘the exceptioe.gf. tllﬁe tanig, arorenpreieray tI2 to 16 chnboncatymagent) are
each prefera | re preferably fromO to

10 and - Bo\é \FSH‘[ ageou;?seéromcaﬂtar]sy%}gf% gDactlve matter) 20 o
concentration ofUN&?S%ﬁﬂ&hQﬁWﬂSﬂnsﬁﬂﬁedﬁ1thﬁatﬁ@%hwe matterjuel is

- prefesably i gohlentdds dd ¥E Ldch CUUANN IO the diePbef #1aB! ysfromO to

500 ppmw. If an ¢ n|t|on | nprover is incorporated intot & diesel

fuel, it is PrefeTaty i &t 1) RARRETh Rin wedAlt BPreopresesablphv |1f 25
a | ubrici ty @gentranyd MXBWS aiced 000 q:;iﬂmﬁ (h£s€s pefimillion bit is

conveniently use amount The
di esel oil |{"'§élgg‘tnﬁf&§’ rfiJ cﬁt éb‘%‘ ke %%E+Y$V15af65ﬁfbl ning) oil or
an unadditi sedné:edrhrtabamn&ﬂf the feangpound .of Iforﬂmelail Bskeh thé is an

addi tj,sed oi 4 GO mt f one or nore

addi tlloves hlestel J“:é‘.l.eloniclag i Fror eﬁagﬁﬁc?\%os se ec?%rgwf romanti-static
agents, pipeli neTheaqmmtﬁdﬁwqmm%ﬁ(Qn oef the debangremnn/vinyl

acetate Copomaeaae%relacmélatﬁ \rl%leeféra?él in AN OFhAige CAPGRYTBES) and wax
anti-settling agents 97/410
PCT/ EP97/ 02289, more preferably from 1 to 15, stilbgmore preferapéyg

t EzseFﬁan/c/TeL €iratml % %\éallcitﬁrﬁi l&ﬂiﬁnﬁé@edgé%"from 1 tdhbs kﬁpm\&f\SRAgiax@N (e.g.
ex ar
ot o8 and + BRBEEVEHAL LY ‘coneeptrasigng G s 0oL ELERRnIPLD 5

‘The present theeexiceptsitad of uthehergmitohondemprover andethed of operating
22%?22;?% :igﬁ?#%&it‘y‘ SUHE dee Tach prefdrabfy Kid 9hL | PIh§LIEPEMOT
0 to 20, more preferably from 0 to 10 and
advantageously from 0 to 5 ppmw. The (active matter)
20 concentration of the ignition improver in the diesel
fuel is preferably in the range from 0 to 600 and more
preferably from 0 to 500 ppmw. If an ignition improver
is incorporated into.the diesel fuel, it is

conveniently used in an amount of 300 to 500 ppmw. If

25 a lubricity agent is incorporated into the diesel fuel,
it is conveniently used in an amount of 100 to 500
ppmw. '

The diesel o0il itself may be an additised

(additive~-containing) o0il or an unadditised (additive-
30 free) oil. If the diesel oil is an additised oil, it

will contain minor amounts of one or more additives,

e.g. one or more additives selected from anti-static

agents, pipeline drag reducers, flow improvers f(e.q.

ethylene/vinyl acetate copolymers or acrylate/maleic
35 anhydride copolymers) and wax anti-settling agents



engi ne) which conprises introducing into the conbustion chanbers of

said engine a fuel conposition (e.g. a 10 gasol i ne conpoghds b3
di esel fueWQBHHILZ tion, as “appropriate) as defi nedo'ﬁé 'f(;l\i;:g& 8

Use of al koxy acetic acid derivatives of fornula I as additives in
fuels for internal conbustion engines - 25 -may result in attaining one or

nore of a nunber of 15 effects such as inlet systemcleanliness (intake
val ves, fuel i(gj.ect ahoseardmmestdiald)y aombleblenunder theh3mbede

cl eanliness (N ch I$de o} v genke . cl ean-up

effects), ant*dggg‘r%r os??%%ef‘l'%ﬁ (e(‘lcar'fel f};l ng I%Eton"gi -I‘r‘tsjgf sgnggrgggﬁg{giqdn or

el iminati on ofOZBEL" (&algre-"AGTHL" W 5000; ex Qneeihvandi SRORIFLOW

further under gtogd WRBiFW" v 3996 |QUidGeihsupirative exanples in whi ch”
Exanples | to Vrelate to the preparation of intermedi ate acids, and

Exanpl 8s | to 24 THecHFESERIs SVrian £111) fHENSS ProvidafpRes, various

Folyfther st apbtRBdMRifedptr afiddiain intefﬁkﬂ“ﬁé&bﬁ@tﬂbhaénginewée.g. ~
err i . . s erein RL
represents a @] 8PRF Kaignt By pugise or a Wﬁ%é%anamawsws: -

Pol yet her A i engipel)yetyio monprd sgsy doitiedaciherisfo the( conbealshtdion
correspondi ng_t o _faornul rein . mis j ‘s /41092
FET/EP97/0223gﬁamLer@J5}(gégyaéﬁdlne 2 fdbl compgs%%1¥g)?z.g. & he r ange
17 to 123 and gasel@nepcepwosd tisimepr diiegak efuel compdésiidon) alscohol s as
initiator, an ' [ ; ARge 1200 to 1500 -and a kinematic
Vi scosity in tgﬁgi%b%'a%r)an%g%E%Zfltnoe%zaﬁmﬂ err]/s at_40[err]C according to
ASTM D 445, 5  Usgyaif] adikexyndsetiife agigh dercyyhbyesnct shprouda iy om
nmenber conpanagsaabithied?oyal MRAIE/fFrelintd @l combustion engines

may result in attaining one or more of a number of
15 effects such as inlet system cleanliness (intake
valves, fuel injectors, carburettors), combustion
chamber cleanliness (in each case either or both of
keep clean and clean-up effects), anti-corrosion
(including anti-rust) and reduction or elimination of
20 valve~-stick.
The invention will be further understood from the
following illustrative examples in which Examples I to
V relate to the preparation of intermediate acids, and
Examples 1 to 24 to~compoundé of formula I. In the |
25 examples, various polyether starting material of the
general formula:

| ' ?H3 '
- Rl-04 CHZ-CH{E> CHy-CHp-04~H (Q)
m ' n

wherein R! represents a Ci2-15 alkyl group are
designated as follows:-
Polyether A is a polyoxypropylene glycol hemiether
30 {monoether) corresponding to formula Q wherein m is in




Pol yether B is a pol yoxypropylene glycol hem et her (nonoet her)

corresponding to formula Q wherein mis in the range 3.5 to 5.5 and
nis 0, mwepasmwdzusing a 10 m xture of C[err] al kanol SPGHEPH/Z2¥t or
and havi ng M in the range 435 to 505 and a kinematic viscosity in
the range 16 to 21 nmmjerr]/s at 40[err].C according to ASTM D 445,
avai l abl e under the trade designation "OXI'"LUBE 500" ("OXILUBE" is a

botens Snel | hPogpnge 17 TR ds o WIS Hilos BtEarsco

henmi ether of Cjp- (lrsoradeidiml)scasr espmmatrcg:,t arfdrmrind) Mbheirei then i s

bout 120 f J .
ZI (Iz;nol S ag | ngfe: 38 IC&heIE?L?:-[O%dalllﬁi (}g r{H va‘#‘ ‘f)ﬁ’f é%ﬂ{yl J(f‘ ﬁhe Lerrl
m | |iequi vaFengs B@r t@r &3 a@%drsmartg 4tQ§CAgl|:np|_z)d1ng to ASTM 38 44F Mh

cal cgl ated hbgiehpom h@iaetxhetmeas'dzsadzef designatdth MERm/4 9107 Bl Per
nol ecul e) of and ki nematic viscosity in the range of 2300 to

0,
2400 i er r1}1¢g.éer Cmp&tfllaﬁﬁc%é&%watlo Duselh/Sheds. gepup; Pol yet her

fD i's ? pgl ml kyPemyegh)e&oIB h%maevﬁrygxypropyl(emmcgeltytgn)b qmmi@@wt ging to |
ormul a ere an ar.e reacti ng a sanpl e
of Pol yet her(mo tpﬂeri \ﬁotrﬁemdé{g (5? dc':? ea; WHELS I P 515 nl 'gh
presence ofthet aasganﬁhﬁdrt@xﬁdéi andasd,;s &, m‘:ﬁpanﬂdﬂexsﬂ(g a pressure.
Pol ygt her d |_u | er gram
accogdl ng tqg)b%g’f‘?/% 52 Z;& 8'3‘ %19Jan%1§2§s mr%é:r%aatreldcll v%giéaos o‘? IgB
mierr]/s ain4blte range 43coit@ HPx @ndswlq;mtlc VlSCOSltWaxmous

abbr evi ati opge aFgngEPLGY RS i1 W@%@Imc?»éccordaag | g p WO
97/ 41092 97/02238
- 27 - 445, avaidaplejungieds the Frpde desiepation WX HHRF ni ned

using a " h/esoohmwmnoemdarmrak)remtsmﬁnem&irrade mark) frdni ahehSér

according to had on LA 4- 89 with nodified

sol \?gent sys?%’r‘!ﬁ’?x}i'@/osw E I%g'éanég %} ??Mﬁ%/%%ell 8B trite, 12.5% w acetic
acid); ~ PolyetBnt Genst @spodiyaxypapy Lener @jemolarltémirétshms
fdeter”‘ned_Hﬁbﬁ&e@hé??EBQQ@%@@@&iShr%%ef@%ﬂﬁﬁa Q wherein m is

about 120 and n is 0, prepared using a mixture of Cjo.

15 alkanols as initiator, having a hydroxyl value of

20 0.14 milliequivalents per gram according to ASTM D
4274-88 and Mp calculated therefrom (on the basis of
one hydroxyl group per molecule) of 7150, and a
kinematic viscosity in the range of 2300 to 2400 mm2/s
at 40°C according to ASTM D 445;

25 Polyether D is a polyalkylene glycol hemiether
(monoether)corresponding to formula Q wherein m is 19

and n is 5, prepared by reacting a sample of Polyether

A with ethylene oxide in molar ratio 1:5 in the

presence of potassium hydroxidé as base, at 125°C, under
30 pressure. Polyether D had hydroxyl value of 0.625

milliequivalents per gram according to ASTM D 4274-88

and a kinematic viscosity of 98.3 mmZ/s at 40°C

according to ASTM D 445,

Various abbreviations are employed in the examples

35 as follows:-



~potentionetric titronmeter according to a method based upon ASTM D
2896 with m) %&g sol vent system (75% w 10 t ol uene, 12.1:&%,”97/0’22-;;3
acetoni t ri e 7 % w acetic acid); "AM' denotes-active matter
content, and this was determ ned by separating inactive materi al
framt he desired active matter i-n20btai ned product on a silica

col urm using hexane as eluant, and is expressed as a 15 per cent age

relative to the oBAN"ndenptesuecid value, and ‘thigywas |detrrpined

m | |iequival eﬂE?nBe% PP 5’”‘ 670" (traddendlS)OrEHmsi e +egt s which
foll ow, all ercent ages are bg wquht unl ess st at ed

ot herwi se, tltrog}ﬁ&etrem &P ASEM D 664-

I nternediate 8oi gsthi hodiEifedy rgdm‘veaitk@yssmetem% W tom@mds mlarsgaw ves
of gengral f ormul a:

(R aRetent tRitaepldsdh ¥ 2QWES ]a[%cby'l group, were
prepared from t he"a@BNVe denoeisheotatlabaisig mHitaragdrns @nd this wasl ows: -

tzg 23, Exf\NPLgekermlned %fq'%? %Oglg{ér#rof'ﬁawegﬁ&t e V\n“?lﬁﬁrrechaﬁi céllm -

stirrer and nthegEnOpuettge.c Wed ragede s ediaondiyny |fd!3 gonethod (Basgd 2.2

goclT/ EPS;/(; g'zgggﬁéhoﬂs‘m ¥ Deg@hith modlflecf/\go%yéﬁ'@%stem (75% w
t et r af@dr of ur Eir1p8BE . mMlR.- Sho vt RESLONIELIAF adid a'ft?ed“’ acetlc ngidlé, a

sol ution of Polyetgar Gehb2@@0actife! )nalt'ter contdrtl, aBreh U8 aRa§1500 m)
was added, graduaII)_(L roximately 3 hours. The

a
m xture was tHEHhEEM nedh%’&t é&%arté%%%na\ﬁqiweg 355 p L 15798 hB8rs, cool ed
to 40- 88ktrefCaatd vae saltiteiromn nofobdia iorenh petdducici ah (Q4s£1gca1
column using hexane as eluant, and is expressed as a
15 percentage relative to the obtained product.

"meqg~l" denotes milliequivalents per gram.

In the examples and tests which follow, all parts
and percentages are by weight unless stated otherwise,
and temperatures are in degrees Celsius.

20 : Intermediate acids, in the form of alkoxy acetic
acids derivatives of general formula: '

Rl-o-éz—cn 9@2—@2)-@{2 -CO-OH  (R)

wherein Rl represents a Cjs-15 alkyl group, were
prepared from the above polyether starting materials as
follows:~

25 EXAMPLE 1
Preparation of alkoxy acetic acid A
(m = 17 to 23, n = 0) '
To a 3000 ml flask, equipped with mechanical
stirrer and nitrogen purge, was added sodium hydride
30 (88 g, 2.2 mol, 60% dispersion in oil) and




nmol) in tetrahydrofuran (100 m ) was added over approxi mately 2
hours. The reaction m xture was heat ed to reflux for 3 hours, cool ed
to anbi erNWOPBMIR at ure 10 (20[err]C) and then aci di fi cRCHEP$/02238
hydrochloric acid (2 N aqueous solution) (addition continued until
sufficient to render the m xt u_re{ cidic). The reaction m xture

was extracted with diethylether (3 x 1 ?and t he combi ned organic

h d d
var Wy e imidro i sy (So6 hl) B9 rne FOEWREIRY! GoRRaEds T EC
as 1560 g ofixture, ap%FP%u‘;/HIPcﬁ\foﬁ“PlY%’m&rOAS%sﬁﬂ%[érmPl)AMl— 85. 5%

Thi's product-gtag d%bfﬁﬁ@ﬁfﬁﬂ5®0'MTW'@ééoﬂéd@a gradualllySoReecgss in
whi ch et hyl chlrgogg#ate or sodi oacetate were used instead

2 o]
of chl or oac®§ appm"l%fe?uﬂ( gt}é‘?‘t"Fﬁry Re MoK tBFexyYrEnEDEEr e used
as sal vent heated itsteaflwt, tmitmfa'ﬂiﬁfmgn fofl 3hhoers, pebasseduffo

tertiary but di w,t.h . | ene as sol vent)
were used i ng);(esg)gco%ggag %%J%F %% OLfm %B&CJ{‘? (94.5 gPr.ipar ation
of al koxy awetli)c J.atnlmlat&ahydroft(mm 81(50trm15 Basnaddey over To a 3000
m flask, f‘.ﬁ?égggl t e e, was
added SOdI urr;ﬁ%rl éﬁ’!%{%ﬂw "Eh% re%&t%ﬁ&rgi‘ggg%l {(\)(%gl ﬁegtﬁ %

t et r ahydr of ﬂ}Pari‘e(fElOU( or 3rd1quﬁss, peleddten mfpéntatemperats}lsi?ut i on of

Pol yigt her B ((2@55) Jand #leh 'a'&ldlfled tvﬁkﬁﬁ%ﬁdﬁﬁfﬁ(&%dﬂ {2V@s added,
gradual |y over eri o r oxi mat el hou The m xture was 35

stirred, foraqélel?&ﬁss ion) (ﬁ‘;%g n Gk ‘i%?lentl sufficyeng7/ 41092
PCT/ EP97/ 02238 render the mixture acidic). The readfien mixtureaci d (108

, 1.1 nol t h f 50 d t
3 hours, ThEPeSRTBE G IrEr ArethVIdatEE (3 x 3 PLARALEHE! D0 hours:
cool ed and thebpined organil fplabeniwds hwashed with water(23Nxagudpus 5
sol yisi on). e corrblr%adghé) ﬂgéﬁé V@?ié‘&(té@é:{' WYsS ), riltered ghAY! ether (3 X

"1 L)and t or gani c
evaporated to afford the desired product as 1560 g of a :

pale yellow oil, AV = 0.596 megg~l, AM = 85.5%.

This product was also prepared by variations of
this process in which ethylchloroacetate or sodium

20 chloroacetate were used instead of chloroacetic acid,

wherein tertiary butanol or. xylene were used as solvent
instead of tetrahydrofuran and wherein potassium
tertiary butox1de, sodamide or sodium metal (with
xylene as solvent) were used instead of sodium hydride.

25 EXAMPLE II
Preparation of alkoxy acetic acid B
{m = 3.5 to 5.5, n = 0)
To a 3000 ml flask, equipped with mechanical-

stirrer and nitrogen purge, was added sodium hydride
30 {88 g, 2.2 mol, 60% dispersion in oil) and
tetrahydrofuran (500 ml). " To this agitated mixture, a
solution of Polyether B (555 g, 1 mol) in
tetrahydrofuran (1000 ml) was added, gradually over a
period of approximately 3 hours. The mixture was
35 stirred, for 3 hours and a solution of chloroacetic



was washed with water (3 x 1 L). The organi c phase was dried over

Na[ err] SO eré]p f'ogered and evaporated to afford the fesippothnspduct
as 604 g of™ Bﬁ yellow oil, AV = 10 1.72 nmeqg[err]. - EXAMPLE
1] Preparation of al koxy acetic acid C (m= 120, n = 0)

To a 2000 m flask, equipped wth nechari 28l - stirrer and nitrogen
purge, was added sodi um hydri de (8.8 g, 0.22 nol, 60% dispersion in
oil) and acid ef1@8ydr ol ulamol 25dnnitptrahiydreifurare (M0P helat sdrso 15
reflux, with §f n 0 t he 1
mol) in tetrahyddcj é# 3?‘5%@ %Bgﬁéngatggg 4 Beuts! ?ggwrgg cc}:vleorr( 4‘ﬁgé)tt’j]"}lrsé)

After 3 hours‘@%dﬁ%@t%ﬁ bp reflux feR) dfokedEse &GCdeGIEME FheR 11 nol) in

tetrahydrof urgfridified &59h”h%/d%éhid@@é a&d.dt e m éfqﬂe%dﬂil ntai ned under ~
20 reflux, wth stjrrin further m xture

was cod ed, acﬁ%‘f‘?%?i“bwthTﬂﬁdFﬁéﬁgbf’Pcm&@fF&r(ezwas exuﬁ‘%ﬁ?edﬁs“%ol uti on)
and extracted diigthgl&enes3(3 ¥50 L)and thi) cofibé nednimeth iar gard e phase
was washed with t odi,um Ior| i.on (3. x 200
25 m), dM&y "1)?/%1?3 wgrﬁgtggl I ?e?‘ez g‘r’ld e\c;rgpor ag"%@%{é 'f;haé‘e &% Tford
452 g of the diameckdo‘penduapsag,ﬁibaueyleahdwevaporat@d toAar ELfdxr5the
meqg[err]. Q(Aﬁ@ | ac ¢ acid D(m
=19, n = &es:.r #;Eu t\'/588 2104 E E)l ppe vJ\'nqtoﬁpg'ln %%Vark

ext ract®r and I L vas added Pol yet her D (150 g, 0.09 nol), -
t ol uene (250 m)z and a sol ution of sodium WO 97/ 41092

PCT/ EP97/ 0223 &XAM 111 - 30 - hydr oxi de
(3.6 g, 0.1 mﬁﬁeparaf@wm 620alkdxyTheetic acid J&tume-«/vaszd)eaied et reflux

et e U T a0 cob P Ehe o SRR, LRl oo beer
cool ed suffidshmﬂgercanmlnmtrogeadpurgen whstbddsddsoMlum hydnmde of
chloroacetic %%f%(&}-@.ﬂz Roi,neb% aﬁgpgpgion in o0il} and
tetrahydrofuran (250 ml). This mixture was heated to
15 reflux, with stirring, and a solution of Polyether C
(460 g, 0.1 mol) in tetrahydrofuran (1000 ml) added
dropwise over 2 hours. After 3 hours a solution of
chloroacetic acid (10.4 g, 0.11 mol) in tetrahydrofuran
{50 ml) was added and the mixture maintained under
20 reflux, with stirring, for a further 4 hours. The
mixture was cooled, ac1d1f1ed with hydrochloric acid (2
N aquecus solution) and extracted with ether (3 x 750
ml}. The combined organic phase was washed with
saturated aqueous sodium chloride solution (3 x 200
- 25 ml), dried over MgSO4, filtered and evaporated to
afford 452 g of the desired product as a pale yellow
0il, AV = 0.25 meqg~l.

EXAMPLE IV
_ Preparation of alkoxy acetic acid D (m = 19, n = 5)
30 To a 500 ml flask equipped with Dean-Stark

extractor and condenser, was added Polyether D (150 g,
0.09 mol), toluene (250 ml) and a solution of sodium



m xture heated under reflux for 14 hours. The mixture was cool ed,
acidified wwth hydrochloric acid (2 N aqueous solution) and the
phases sapawagsmd2 The 10 organi ¢ phase was washed wi t WPGHEPTA223S .
aqueous sodi um chloride solution (2 x 50 m ), dried over MgSHA,
filtered and evaporated to afford the ggsired pr oduct as 149 g of a
pale yellow oil, AV = 0.23 neqg[err]~ - Thi's product was al so

prepared by v riations.,o 5 t hi roce aqu us pot assi um
hydr oxi de hydrox oxX1d u??b% %f Bo}agg;lingﬂyHPg?FmgSB e used

i nstead of reieaces wasi beahgdr aki defiukutenperahure untllwhdﬂemhe

chl oroaceti d, di 4 :

chl or oacet Ivgatg%# gf%gotlﬁg ré?(ik/gﬁﬂ @Exul?e hg bgrégt }r(%ir?oo al koxy acetic
aci d E(m = tlroygh: ghe Dean-StarkTgxfragtiag- boThenddxtuzek wagui pped with
magnet i c coole&tsﬁf§1cy@§t§§dee E@Mﬁt 1)1 Qdaielah of ¢hleOrsymhine

(25 m), n|tr|c ﬁ %@£69W /2

t et r anet hy 1§ He ?rﬁﬁﬁ?tfﬁ ch i1$ mﬂM/obésﬁelénand the pg| yet her
D). The remxnmge i ted maeﬁtréfedxato%lerhb@rs TheWdiilkdhar@xygen was
bubbl ed t hrou h at. a [

t te,f h t anbi ent
pressure. {ﬁ%ra 3 glfﬁﬁg ¥HER EXBF@GHEBgéHSEEﬁF qé;%%?atﬁrelen
(20[err] O aqueﬂusiémuutlomjtbnbrthe pBaseS0separatieded Gher MySO4,

filjgred a\/’!\;‘lroqarnl \}:ﬁé(%é’oiiééexga%ﬂeéfiaﬁﬂ EQEuPSEEQng%Bﬁ%Ctso%%&P 4 g of a

pale yello uct- was al so
prepared bychkgride oseletion ( Xth smb)océgseanVﬁFcHgﬁﬂhydroxy 2,2,6, 6-

tet ramet hylgy pesr 4l end- &¥¥poPatédaEs! 8PE8Pa2tRebdbsired produdl 97/ 41092
PCT/ EP97/ 02238 _

1
t et ramet hyl35 pet? & iRE 12 R31e wketlo¥efilnsh¥ad 8f2§ meqg~l. _
2,2,6, 6-tetranetHis F%mw'ﬁ,maé 8X¥b, pyspaeea Byl’vwiﬁSatlonﬁ olfS((ad : nste;ad
seous en and int nce Q .dic ronet.hane (sol vent).
oy oot dhpeRsT M DN FHGEREE por st RYAr8TELL
solution or potassium hydroxide pellets were used
instead of aqueous sodium hydroxide solution, and
wherein chloroacetic acid was used instead of the
sodium salt of chloroacetic acid.

20 EXAMPLE V

Preparation of alkoxy acetic acid E(m = 19, n = 4)
To a round-bottomed flask equipped with magnetic

stirrer was -added Polyether D {12 g), dichloromethane
(25 ml), nitric acid (69%, 1 ml) and 2,2,6,6~

25 tetramethylpiperidine-l-oxyl (0.3 a, 2.5% w/w, based on
Polyether D). The resulting mixture was stirred at 35°C
whilst oxygen was bubbled through at a rate'of 30
ml/minute for 3 hours at ambient pressure. The mixture

was then cooled to ambient temperature {20°C), washed
30 with brine (3 x 50 ml), dried over MgSO4, filtered and
evaporated to afford the desired product as 10.4 g of a
pale yellow oil, AV = 0.41 meqg~!
This product was also prepared by variations of
this process in which 4-hydroxy-2,2,6, 6-
tetramethylpiperidine-1-oxyl or 4-acetamido-2,2,6,6-



[err] wherein R err] represents a (Jerr] al kyl group, mere

pr epar ed fron1RH8”9bove I nternmedi ate acids as follows: -

(m= 17 t oY% 1, R = -NH CH2CH2N( CHZCHZNHZSTZ) 5

To a three litre flask, equi pped with nmechanical stirrer, Dean-Stark
ext-ractor and condenser, was added ~ ~ 3jal-koxy acetic acid A (1405 g, 0.9
nol ), toluene (1500 m) and tris(2-am noethyl)amne (123.1 g, 0.84
ol )-. iréerameuhwpgpréinﬂdjm—\mmame mged | insteagesfit ure 10

and mai nt ai ne a t t|rr| , f 6 urs

whi | st rem)w%g3 g Eg&%ﬁ3§§%&i§ Rﬁ¥ldlﬁ% (ﬁléﬁ?%ﬁ&?u?%} W%g
reaction mi xtusedwaspstiead of gasepusmpoxtgeh mdi’erlmltfrﬁ valesenceoofif ford the
de;brsgb dlgﬁg&g@b E§E%§4q§§PQ§d%)pale b;omm oil, TBN = 1 7gﬁN AM 15 ~
CH[ er r] CH err] N( ML kpKyCRERtzropcid derivatipmsy caﬁ)cgerﬁemhsior@qhapped
with magnetic stirrer, Dean- St ark extractor and concenser, was added
al koxy 20 acetic acild C (1507, cfl5 ene (250 ) and
tris(2-am noethyl)am ne}(5.5 g 0 0 8 The: resu ting mxture
was heated to reflux te ﬁuaﬁ g: t_@u t enperat ure,
wth stirring, for 8 . o ved fromthe

reaction WO 97/ 4109

PCT/ EP97/ 02238 P nixture. The
resulting mxture was g por ated, . dlssolved |n heptane (250 m),
~washed with sedgamin R reé’h’leérePGé folQuri-ars @AY L EFaHP, RXRat ed), dri ed
over MyBEBarbll Feond thaRd apeaieo iited meddert it JACA I NES DL Sws : -

afford the desired product as 133 g of a pale brown
EXAMPLE 1 (m = 17 to 23, n =0, p = 1,

R = ~NH CHyCH,N (CH2CH2NH2) 5)

5 To a three litre flask, equipped with mechanical
stirrer, Dean-Stark extractor and condenser, was addeq
alkoxy acetic acid A {1405 g, 0.9 mol), toluene (1500
ml) and tris(2-aminoethyl)amine (123.1 g, 0.84 mol).
The resulting mixture was heated to reflux temperature

10 and maintained at that temperature, with stirring, for
16 hours whilst removing water evolved from the
reaction mixture. The ieaction mixture was then
evaporated under high vacuum. to afford the desired
product as 1446 g of a pale brown oil, TBN = 1.76%N, AM

15 = 89.7%.

EXAMPLE 2 (m = 120, n=0, p = 1,
R = -NH CH2CH2N(CH2CHNHy) )
To a 500 ml flask, equipped with magnetic stirrer,
Dean~-Stark extractor and condenser, was added alkoxy
20 acetic acid C (150 g, 0.03 mol), xylene (250 ml) and
tris(2-amincethyl)amine (5.5 g, 0.038 mol}. The
resulting mixture was heated to reflux temperature and
maintained at that temperature, with stirring, for 8
. hours whilst removing water evolved from the reaction



oil, TBN = 0. 27%N AM = 83. 3% EXAMPLE 3 (m= 17 to 23, n =0, p =

1, = - NH ( CH2CH2NH) 2H) To a 500 m flask, equipped with
magnet i cywotoraiee, 10 Dean- St ark extractor and condenseCT/ERaB0223RIed

al koxy acetic acid A (115 g, 0.07 nol), xylene (250 nm) and

di et hyl enetriamne (7.3 g, 0.07 nol). gge resul ting m xt ure was
rEMedtoreHuxtammaUHeemdnmﬁt ned at that tenperature,
wWith stirrin for hour s evol ved fromthe

e resg@ilst 15 rennvi&g matgr
reaction ni e Th P 129 FERGURE Y87 cS¥ARCEBEPEd, decanted and
evapor at eddissolveddion hﬂmﬁam@ch&&@tmlhffmadhedewdehisedipmoduct as 117

0. p 257 %&qr%%’éwi%* ol oty gymts satEEAENE, Jabihg Boep 20 1 7

eqU|pped wWMaF Qg el ] ke xqd rarg | evapOratﬁéaﬁDQPErleQtVQGUQm &ﬁd condenser,
was sadded Qlgeps the deSCfdd Cpf'&d@cf\ &30939 gooie’a”?hle K¥bene (600 m)

and t.riethyl enetetram ne g he m xture 25 was
heated to Pdfirux rrpeQa%—ﬁ?bé' el ‘ﬁaﬁ’:ﬁt %ned at that t enper at ur e,

With stirrj our s S}, 1 emy wat er evol ved fromthe
reaction négggEEL—i$ p ESLﬁing)£3 nEXtBre has cool ed to anbi ent
t enperat ur & &QMWHWQGBZCHZNH)zﬂﬂecanted and evaporated. The resulting

product was 30 §¥i rm%aﬁgékééqglg%)mgggeggéhggl@&%?hsodlum

chloride (2 x fgb n1 anic en dried
oveld MySq &aap—%anbr@atm@waWact@@ldenser. unaeaddegha&&owm to afford

the desiredaiadie s B1A1s g, 09079 nd1PA! yPERRN (25b. nTPNaRc)- 759N AM =
0

pCT/Ep97/Ogggghylenetr1am1ne (7.3 g, 0.07 mol). Thg3result1ng EXAVPLE 5

(m=19, nmixFude wals heated threfIﬁk temperature and maintained A
as

CH CH CH NH £ 0
.eqL?LLéd &S[r [ﬁgﬁgﬁﬁ4¢§éa hE r]Q{err%%gEig?E %QtPQEFBrWQﬁg S&ondenser .
waslSadded zlekosming water aa:mlwcedcfnbrﬁ) tHd5Srgac0i6n mbkinreyl efhe( 200 m)

and | réﬂﬂfﬁfﬁ&“ﬂiﬁ%ﬁfﬁ”ﬁéﬁn5561&9;2d9ca9t95 gﬂb)evgggrated
under high vacuum to afford the desired product as 117
g of a pale brown o0il, TBN = 0.87%N.

EXAMPLE 4 (m = 17 to 23, n =0, p = 1,

20 R = -NH- (CH2CH,NH) 3H) _

To a 1000 ml flask, equipped with magnetic stirrer,

Dean-Stark extractor and condenser, was added alkoxy
acetic acid ‘A (300 g, 0.18 molf, xylene (600 ml) and
triethylenetetramiﬁe (23.6 g, 0.16 mol). The mixture

25 was heated to teflux temperature and maintained at that
temperature, with stirring, for 8 hours whilst removing
water evolved from the reaction mixture. The resulting
mixture was cooled to ambiént temperature {(20°C),
decanted and evaporated. The resulting product was

30 dissolved in heptane (500 ml) and washed with sodium
chloride (2 x 150 ml, satufated). The organic phase
was then dried over MgS0O4, filtered and evaporated
under high vacuum to afford the desired product as 315
g of a pale brown oil, TBN = 0.75%N, AM = 69.6%.



resulting m xture was heated to reflux tenperature and mai nt ai ned

at that teng Q ?h wth stirring, for 8 hour s whi | pET/ESPINNI2EE

wat er evol ve om the reaction 10 m xture. The resulting m xture was

cooled, filtered through "Celite" (trade mark)..filter aid and

evaporated. The resulting product was di s¥dlved in- hept ane (500

m), filtered through "Celite" filter aid and evapor ated under high

vacuum t o affEMﬂ:%_(ﬁ%sWed 4% n "p5l0CR|C‘t' bs 147 g of a pale brown oil,

TBN = 0. 619\, RAM —-NH CH,CHAB(GHACH NH EXAMPLE 6 (m= 17 to 23, n = 0
=1, R = -NH r [err

IiJOOO m flask, eqﬁ'iopﬁe% t‘# %{ﬁﬁf’l EX "e‘%(}{zﬁ’ 'Lg_%ﬁ)%‘:s?’éflfr@ft'ract or

and condenser Dewns Saddad extergtor and cm@én@eﬁpldaé\ éﬁd@dgalﬁo&& mol ),

| 300 m d 2- 2- th th 0.12
ol enes( 300 ML Berg o 3ed 5 BASHLED B0 AT ISbO AR e O 12,
mai nt ai ned at trhst(Zmpmmathsel,)amtrte st10s2 ng, @007 6mak) . Theurs whi | st
renoving wat e‘:e%‘ﬁg't‘ig%cfﬂﬂ?dﬂlf wEa Y d to ref’ltﬁz” %PSEBEEU' L ligng

m Xture was coo evapor at ed un vacuumto
afford the deBRisgained atprfdmrctt%tspez@ttgr@f wil Bl | %t-bFé%«ﬂgm ForTlN =

g 76%NNH CI/:\[M ho Clglrs_v?éN'I}l%o’@ Lie'i&bv:mg @M%Jei%%oﬂfozﬁotﬂé réact@onpd -
= - err err 0O a ul e V\ﬂ
ronetios Sui 1 hanrare. oHe Meeu ring mixited am comtetie ot EaseRged

%kg);y 41092 taFoligh ACel Kd20C.BAS. Mmlﬁllwﬁ?ﬁg@ r2T1 ésand
o evapRIAEest ho IS ing PO WAT AT RELTERrIn

m xture was hbepédneo (560 wd )t,erfdrtaned thabugh NtGéhite” filteat atildat
tenperature, ?’hhh e%?'brfa%d f ano.%lh%ﬁl.rgi‘g%élﬁ&m t afchPHDt’thd&@E%d

evolved fromthe reaction m xture %g%n1x ure was cool ed
and evdpor at eBTQAYEL BisgR47 9 of \ERAkR thrym cﬁ‘Hl't eSi PeflpNoddM as
204 g of a pake7g.9%.

EXAMPLE 6 (m = 17 to 23, n= 0, p =1,
R = —-NHCH;CH7NHCH2CH2OH)
To a 1000 ml flask, equipped with magnetic stirrer,
20 Dean-Stark extractor and condenser, was added alkoxy
acetic acid A (200 g, 0.12 mol), xylene (300 ml) and 2-
(2-aminoethylamino)ethanol (12.6 g, 0.12 mol). The .
resulting mlxture was heated to reflux temperature and
malntalned at that- temperature, with stirring, for 6
25 hours whilst removing water evolved from the reaction
mixture. The resulting mixture was cooled, decanted
and evaporated under high vacuum to afford the desired
product as 203 g of a pale brown 0il, TBN = 0.76%N, AM
= 88.5%.

30 EXAMPLE 7 {(m = 17 to 23, n=0, p =1,
R = -NHCH2CH,NH>) _
To a 1000 ml flask, equipped with magnetic stirrer,
Dean~-Stark extractor and condenser, was added alkoxy
acetic acid A (200 g, 0.12 mol), xylene (300 ml) ang



brown oil, TBN = 0. 71%N AM = 86. 6% EXAMPLE 8 (m= 17 to 23, n =

0, p=1, : -OCH err]C(CH err]OH)[err]) 10 To a 5000 m
fl ask, eqmjmmﬁdmmﬁth nmechani cal stirrer, Dean-Star PCIERIHG2238 and
condenser, was added pent aerythritol (51 g, 0.37 nol),

di et hyl sul phoxi de (300 M), xylene (200 mM) and para-toluene

sul phoni c acid (2 g). The resul%?ng m xture was heated, wth 15

stirring, Of e utio cetic a (300 g,
0.2 mol) iff (Eaiiéﬂfééiﬁf?ﬁ)?aés 9ad egg ﬁgall e r¢su3£698r 2 hours. The

t enper at ur enivetureiwe sii nealt ed ﬁdOfefhhf: temperatunret Andt madntgihed 5 hours
whilst re e Chli Xt M. . The
resultlngnﬁﬁaggFﬂgﬁ%hﬁ%#%éﬁy de%%h ?éiﬁereg an%éeéaggya Qﬂ ﬁfﬁ

resul ting mamqnxng water vewo Hived of vem the hegareieBo0intyrand Washed with
aqueous SOQ'elé'H rR;i nﬁj:f%nfﬁf’}éﬂwé’é‘ éSoXedSond évaﬁ@?ated un?% g phase was

dri ed over t ered evaporated to a e desired
pr oduct asvg99q$<ﬂ0af Biprd t&ﬁu@ﬁ%%ﬁ¢@mPEW¢UCt as 2°4E§ANﬁLE Qa@@I_ 120, n

0, p = lprown 0il} =B (CHEARNEAMH 86.6%. To a 1000 m -flask,
eqU|pped w th magnetic stirrer, Dean- Stark extractor and condenser,

was added ZEXROWLEIB (m @.let:oazzﬂﬂ 1 £200 9,=01p4 nol), xylene (200 m)

and Let| ne, (5.16 g, 0.05 nmol). The resulting
m xture wa heate lE%é%ﬁﬁﬁ enperature and mai nt ai ned at that

t enifer at ure, wiloh ast3dd0 myl, flaske6 dauippediwsth mechanieabvi ng wat er

| ved f 7/ 9
§%§/E397/ngggQ%EW*ﬁgéﬂukﬂgf%l%ﬁ%rgéfbr and condexggg @449%2dded Itlng

m xt ure wapeddaesy By tbapht®d Undiérmel hh dlmethyl%ﬁénbﬁﬁﬂéeafford t he
desi r ed prq@w a3 2%&:&3 OGR! ®).) and paPio¥1@bhe $BMNoRoRi34%N.

CNHOH or 1] BFRET riPNEO ortiert) RERE IR ERFS ) Vo5 pepbesy eFifRor) [err])
: 15 stirring, to 140°C. A solution of alkoxy acetic acid A
{300 g, 0.2 mol) in xylene (100 ml}) was added gradually
over 2 hours. The temperature was maintained at 140°C,
with stirring for 5 hours whilst removing water evolved
from the reaction mixture. The resulting mixture was
20 cooled, filtered and evaporated. The resulting residue
was dissolved in hexane (500 ml) and washed with
aqueous sodium chloride solution (3 x 250 ml). The
organic phase was dried over MgSO4, filtered and
evaporated to afford the desired product as 328 g of a
25 pale yellow oil. '

EXAMPLE 9 (m = 120, n =0, p = 1,
R = ~NH- (CH2CHoNH) oH)
To a 1000 ml flask, equipped with magnetic stirrer,

Dean-Stark extractor and condenser, was added alkoxy
30 acetic acid C (200 g, 0.04 mol), xylene (200 ml) and
diethylenetriamine (5.16 g; 0.05 mol}. The resulting
mixture was heated to reflux temperature and maintained
at that temperature, with stirring, for 16 hours whilst
removing water evolved from the reaction mixture. The



To a 250 m flask, equipped with magnetic stirrer, was added a

portion of the&?roduct of Exanple 1 (70 g, 0. 04 nol )@AdEpeT/02238
gama- val e 2o (8 g, 0.08 nol). The resulting m xture was
heated, with stirring at 145-155[err]C 10 for 5 hours. The resulting
m Xture was evapor at ed under hi-gl3vacuumto afford the desired

- product as a pale brown oil, 76 g, TBN = 0. 94. EXAMPLE 11

(m= 17 to 23resuit@ngpmixture was coRled and evaporated under high
-NHCH err] CH er, I rxrd) [ er [ OH)
[err]) 15 %ELM“CE'L) 5§§|i‘[rﬁet equu&J t?hégm%é\%;t cégglérﬁérﬁ%
was added a perWOnOQﬂ- tﬁ‘@NpFo@u@t‘]%(Nf Exanple 1 (70 g, 0. 04 nol ) and
N- met hyl nor phol i none 39 2 g, 0.08 3) The resulting mxture was =~
heated, with EXRMPLEG18: (m45 17 to 23,1857 ® forl4 hours. The resulting
m xt ure was exa:pmgggﬁzgﬁzmcuém@qmmu@ c_t};b)ajﬂ%?ﬂ t he ggos/l red

(0]

product as a 0|I 78
EXAMPLE 12 (m = 378 Fo§§%5ml \ﬁ %pe 1th quagnétlc stlrrer,

- NH( CH[ er r ] CHvasr hlidibear bld)rtlon of the p'E@(hlcﬂD(bfﬂE}fAmke Bgy?pped with
et ¢ STy 481 eV Rl VY £0E o o0 B

di et hyl enet ri nesu2ting. sigtukel Wasoheat®de mddill tstiggring at W&t UB6E°Qwas

heat eqgto ref fH?OBe%ﬁﬁgt ure %n‘:i.e%%'ﬁt:fi’x' el xture wafieddSd ev%%ggger ature, .

wth stlrrlng, renovi ng water fromthe
reaction ni xtvupder Ihgh vacuum tes @ffioxg fha desikad REQRHIGE e@Sudder high

vacuumto pale BEBthotﬂl? d@mgr ecgpr edyctgggs 106g of a pale brovvn oil,
TBN = 2. 29, AM = 92. EXAVMPLE 13 (m= 17 to 23, n = 0, p =2,

WO 97/ 41092 EXAMPLE 11 (m = 17 to 23, n = 0, =PGI/EP97/02238 _
fl 22 k, equi pp%dgw:{qﬁ%gﬁgh’ﬁ%%ﬁﬂo@%@gq))C}Beca}f*?(g?)a3)k eIt(:) r th(:) (r;(ra 'lalntjr ©
condedSer, was ad@eda 250 mlafResk,aequipped wiAh re@rEtic 06t botrer, xyl ene
(150 m) was added a portion of the product of Example 1 (70 g,
0.04 mol)and N-methylmorpholinone (9.2 g, 0.08 mol).
The resulting mixture was heated, with stirring at 145-
155°C for 4 hours. The resulting mixture was evaporated
20 under high vacuum to afford the desired product as a
pale brown oil, 78 g, TBN = 1.77%N, AM = 89%.

EXAMPLE 12 (m = 3.5 to 5.5, n=0, p =1,
R = -NH(CHpCHoNH) oH) :
To a 500 ml flask, equipped with magnetic stirrer,

25 Dean-Stark extractor and condenser, was added alkoxy

acetic acid B (100 g, 0.16 mol), xylene (150 ml} and

diethylenetriamine (17.8 g, 0.17 mol). The resulting

mixture was heated to reflux temperature and maintained

at that temperature, with stirring, for 16 hours whilst
30 removing water evolved from the reaction mixture. The

resulting mixture was evaporated under high vacuum to

afford the desired product as 106g of a pale brown oil,

TBN = 2.28N, AM = 92,3%. '

- EXAMPLE 13 (m = 17 to 23, n= 10, p = 2,




5 and tetraethyl enepentamne (5.3 g, 0.03 nol). The resul ting

m xture was heated to reflux tenperature and mai nt ai ned at. t hat

t enper at woeg7/4a02h stirring, for 16 hours whil st re®RSFTERS70RBE .

evol ved fromthe reaction m xture. The resulting m xture was
evapor at ed under 10 hi gh vacuun1to/§fjord t he desired product as 103g"
of a pale brown oil, TBN = 0 863 , AM = 65% EXAMPLE 14 (m =
17 to 23, - NH-(CH err]CH err]NH) [err] H)

To a one |i H}P ﬁc}%%c}a?NH)eﬂi J\/Qvlth mechani cal 15 stirrer, Dean-Stark

extractor and 6@n@emm§ %ﬁ%eaﬂb%ﬂk GQUlpkﬁﬁdRytthetbaaEcdlA (200 g, 0.12
mol ), xyl egg ke m )Dean- Staﬁi‘%i@f&é@é?%ﬁ@eQSH&QH}:QE (#8s4adaed 11 mol).

resultln m xture was heated to ref r’rPera ure an
B

'nalntalneda&$Qﬂ¥ﬂaQ%ﬁﬁﬁw%ﬁ%ﬁeA {1 89, %tl?f?ﬁdm°¥br tglepe (15fA0mAs whil st

rengvi ng wahney t@@awuﬁxmﬁaetéx@mél psn 3 g 0.0BXhyle, ThRer esul ting

m xture was qr at ed, und aﬁg to afford the desired

pr oduct asrﬁ§ﬁ} %1leturedﬁ7% B3 o?? Eﬁﬁx SenpRrafNge 289

EXAVPLE 15m@r1m=ta]:9;ed1 &t 4that =témpa5atureR wi ENHEEREHPAG CHEET2 INB2) 2)

To a one | | c tire Dean Stark
h'b %klst.eqf'én gnd%"evégkgf &%‘ %clj gr%\eﬁ'x% 58?5{:%

extractor con enser, 0X 120 g, 0.08
mol ), xylenQXGumerﬂ)The resukﬂinqrmtxtussnwm@t@yapenahed(uneeg, 0.06 nol).
Thg30  pugRUhEd LT &8 WL YRS ﬂ?@t&&sipea %fygu&ermgrfbyaeﬁeng

mai ntai ned_at that tenperature, wth stirring, ours whil st
renovi ng wWRede BFeWRP¥FonBMe r@e883Mn AM = 65%i xture. The resul ting

m Xture wa t ed unde 97/ 41092

PCT/ EP97/ 0 R ALY w0 23, n =8 B2, 37 - hi gh vacuum
to afford Rhe &NH*@&H JOHENIEY gB)s 103 g of a pal e yeIIow 0|I TBN =

0 99%N, AM = 6 7.t 1, R
= CNH(CH err]) ereﬂﬂ%e lﬁg?g“§¥§%ﬁ' ééﬂlpﬁéd ﬁﬁ méEhanicgl

=15 stirrer, Dean-Stark extractor and condenser, was added

alkoxy acetic acid A (200 g, 0.12 mol), xylene (150 ml)
and tetraethylenepentamine (20.4 g, 0.11 mol). The
resulting mixture was heated to reflux temperature and
maintained at that temperature, with stirring, for 16

20 hours whilst removing water evolved from the reaction
mixture. The resulting mixture was evaporated under
high vacuum to afford the desired product as 197g of a
pale brown oil, TBN = 2.1%N, AM = 78%.

EXAMPLE 15 (m = 19, n = 4, p = 1,

25 R = -NHCH2CHpN (CHCHoNH2) 2)

To a one litre flask, equipped with mechanical

stirrer, Dean-Stark extractor and condenser, was added
alkoxy acetic acid E (120 g, 0.08 mol), xylene (150 ml)
and tris(2-aminoethyl)amine (7.8 g, 0.06 mol). The

30 resulting mixture was heated to reflux temperature and
maintained at that temperature, with stirring, for 16 ’
hours whilst removing water evolved from the reaction
mixture. The resulting mixture was evaporated under




5 To a one litre flask, equipped with nmechanical stirrer,

Dean- St ar k extrzit9 and condenseér, was added al koxypcxidogrmaaagi d A
(150 g, 0.W § t ol uene (200 m) .and 1, 4- dlantnobutane (16 g,
0.18 nol). The " resulting mxture was heated to reflux tenperature
and 10 mai ntai ned. at that tenperaturgy with stirring, for 16

hours whi |l st renovi ng water evolved fromthe reaction m xture. The

reSlﬁl Eji ng hm'&twre Yesuemaper afedrd the dedtsed: mdwmmltssuncﬁmz%néﬁogomn%
washed with saturate ous .sQdium ori sol ution x 1
and wat er inpale(ﬁﬁglﬂV)OIlTagg rgaﬂlgg%ﬁasg“méss§§red over MgSQ{err],

filtered and t der cu nLt affarq the desired
product as 1é§§§§%3§—§§ gﬁyel 2m?§i#§ 8 E qﬁ 549N, AM = 88%

EXAVPLE 17 (R = "NH (CB3) 4NH2) 0, p = 1, 20
-NH(CH err]) [err]pdgreha litre flas Toeaugggeb' e arBQupPed wi th

nmechani cal stirrer, Dean-S extr and condenser, was added
al koxy acet|@§%ﬁEF¥¥(13@33‘59305 ﬁﬁFfacFGFuéﬁé copdenser, was agded

1, 4-di am nopranaey (dSefid. afidB8ampibo dheo2b9 molh§SidlhidhdT pdos e vas
heated to reflux te |nta|n g at that enperature,

er at
with stirrindgtk @ndets 5 &Lamm%:gt%ﬂ é%r@mﬁr Q/ed fromthe
reaction resull ting emidtwere ewast hegtadxtor eewaaxe\temre’rtae;chre and

di sso]ved in_chl ofornt 0] h with ur agueous
Soa oS or m R % 2Ehat) obetiper PERyPhs i Bh RS %‘Poo £85 16pe
organi ¢ phasdowss dhittisbveendybay, water evoiVbdeie@mMeemmm under

hi gh vacuum dt 1tifd gdLpeogdyct a pale yell ow
oil, TBN = Lt T ARy, 5 hi REuPEOHHS! c3phiad erl
pCT/Ep97/022ggssolved in chloroform (200 ml), washed3with saturatqgﬁprE
1§HE?]_[17 } [ ﬁm-cﬂlor1%§1solﬁ%ﬁﬁn {2 x 100 ml) and water
- err er err err 0 a one
litre Iask édﬁiﬁ%ézi {Aﬁrﬁiﬂﬁﬁi aéhaSL Whg' %%Pgepyeﬁegﬁﬁ§¥hrk extract or
and condensemthEreﬁkan evaporated under high vacuum to afford the
desired product as 142g of a pale yellow oil, TBN =

0.54%N, AM = 888%.

EXAMPLE 17 (m = 17 to 23, n =0, p = 1,
20 R = -NH({CHp) 3NH>3) '
To a one litre flask, equipped with mechanical

stirrer, Dean-Stark extractor and condenser, was added
alkoxy acetic acid A (150 g, -0.09 mol), toluene (200
ml) and 1,4-diaminopropane (13.5 g, 0.18 mol). The

25 resulting mixture was heated to reflux temperature and
maintained at that temperature, with stirring, for 16
hours whilst removing water evolved from the reaction
mixture. The resulting mixture was evaporated,
dissolved in chloroform (200 ml), washed with saturated

30 aqueous sodium chloride solution (2 x 100 ml) and water
(100 ml}). The organic phase was dried over MgSOy4,
filtered and evaporated under high vacuum to afford the
desired product as 148g of a pale yellow oil, TBN =
0.58%N, AM = 87%.



5 al koxy acetic acid A (150 g, 0.09 nol), toluene (200 m) and
2,2' -ethyl enedi oxybi s(ethylam ne) (26.9 g, 0.18 nol ). The resulting
m xture WYO©Ta093d to refl ux t enperature and nmai nt aCTEPIAO228 at
tenperature, with stirring, for 16 hours whilst renoving water

evol ved 10 fromthe reaction mxture, The resulting m xture was
evapor at ed, dissolved in chloroform ('20%)8 n), washed W th saturat ed

aqueous so_d ohigle so_I tJ Qn 100 rﬂ) and water (100 m).
The or gani c%\w&e— LH &r e%a'o%r I\?gSC? err filtered and evaporat ed
under hi gh BR5= -NHrdClig@H 0 )affaCHINH desi r ed product as 137g of a pale

bt o gﬁéﬁﬁ&ﬁf[eré%%ér ﬁ%l@ﬁ@@ﬁ%@r 2bie) ) |

To a one IlﬁF—érFIe&sk czmdensesn rwes adB®edn- St ar k
extrgct or aaﬂkészgda&%%c \&ﬁcﬁ@ﬁe@iso , 91 ()(?d‘%@’l)a é”&éd 3ob 150(%6 g 09
i s('3-am nopr opy 1299 he g,

I I d
018 ' "HEbl padrae 2 carPul AL aNR SRF ORI (4614, 0 18

t enper at ur emebyl. mmnbaw@lm@ﬁlgwrﬁymaﬂ@d h:.c?5reflu§t irring, for
fromthe reaction m xture.

16 hours whj| st n ter, evalve
The resul ti ?ﬁgﬁgﬁ V\%?\gamaln% &t ddratyi emRezAL YIE c HHEBS or m (200
n), washedstirringwi fbrsatﬁumm afuid®its mdmﬂngtmaliexdeewiﬁédon (2 x

100 ) an e 1Q T ni c dried over
err], %%e?gé @gégno?lgtxe nderﬁ% S‘ﬁs\%s‘mgd‘&&ﬁlﬁ ®"&Fford the
deS| red prm%poagtgglgdéssalmde in chlorpdidmow (@00 MIBN wdsisaN, AM =

88% 0 .

88 H(i (G er rw:.%ﬁ\f@‘efré)@cﬁmaq]_bézuts sodivh ‘chqé>7r;1£iléojgszolutlon =

PCT/ EP97/ OZJZ%é:H n ater (100 ml). The organigyphase was To a one
Ilére fgaSKiquﬂIOﬁed M@Bb4UE¢haMﬁﬁ§d and evapsﬁddfa,udééylﬁi@%; exf;aCtOF
and,conden S al koxy, acetj c .aci o

Col fone (5?)‘%&‘)“% td g%%gr’f&‘ the,dg Bsitsd I‘?(’f?)?)ué:tthéﬁol a Pakenpl ). The

-5 r esulyehbowi ai iy e TBNs=h0aB88N, 0 AMetd B8%t.enper at ure and

EXAMPLE 19 (m = 17 to 23, n=0, p = 1,
R = -NH(CH2) 3(1,4-piperazinediyl) (CHp) 3NH3)
To a one litre flask, equipped with mechanical

20 stirrer, Dean-Stark extractor and condenser, was added
alkoxy acetic acid A (150 g, 0.09 mol), toluene (200
ml) and 1,4-bis(3-aminopropyl)piperazine (36.3 g, 0.18
mol). The resulting mixture was heated to reflux
temperature and maintained at that temperature, with

25 stirring, for 16 hours whilst removing water evolved
from the reaction mixture. The resulting mixture was
evaporated, dissolved in chloroform (200 ml), washed
with saturated aqueous sodium chloride solution (2 x
100 ml) and water (100 ml). The organic phase was

30 dried over MgS0O4, filtered and evaporated under high
vacuum to afford the desired product ‘as 151g of a pale
yellow o0il, TBN = 1.85%N, AM = 88%.

EXAMPLE 20 (m = 17 to 23, n =0, p = 1,
R = -NH- (CHp-CHy-0) oH)




mai ntai ned at that tenperature, with stirring, for 16 hour s whi | st

r enovi ng | ved fromthe reaction m xture. Th ﬁﬁﬁg},
m xture vvav@toé\rwg%?at ed, di ssol ved in chl oroform (1009' ), vvigg%gd

with saturated 10 aqueous sodi um chl oride solution (2 x 50 m) and
water (50 nl). The organic phase3%as dried over MgSJerr],
filtered and evaporated under high vacuumto afford the desired

product as 32g ofTa patre ybitoey blaskAvequipped with mechaaip@ad 21 (m = 17
.to 23, n =0, = 1 -6+ 5

NG or ) TR G (A TR F U EFRSEoT 128, FRRSPepy vee addea

one litre fl &ikoxsyappetc wekdndchafi gal 0-02 molyy | Epdpenge 4 Osaml

extractor angrprndesaimiNGetiieRPfethanol #Bkaxy,aoebiycmaaid Afp0 9. 0.027
nol ), .toluene (5

m . and N, N -bi s(3-am_popr | ) et hyl enedi am ne
(6.5 ¢ 0" 0a tstpaltidg mixcurd Wag hertgdnt or oF ELido CREREER BF & Gl
temﬁerat u\rNﬁ iamin’ﬁaﬂmedreﬂ that h'aérlnpeﬁat%ﬁﬁépre%tw Bhﬁrring, $igxr rieg, for
16 hours [ enqQVid t evol ve o the.reaction .m xture.
The resul 11 nGeHsa JA T "Pasdv X8 Meer axoturloBrbaG thE Het ks m ( 100
m ), washed BExturen t Thatrxeswltinguebytusedwam ekbpordtessl ution (2 x 50
m) and wat ery, : &fa]@f h drj s £ 1.0\LE;
filtered anddel\(/s}%ol;gaétdedl%ﬁc(}g | gfﬁn\eagﬁﬁ?n\l\iﬁf) ! hﬁtglgegf VéFé‘ ;é%éc ‘!(}%g%;éd
produ® as 29gusous ediym| chlpride sobptionpl=x15970d) AmMc-WgIRr 30

EXAMPLE 22 (ms5p ki )t0 Zfhe Norgéhi® phdse was drfed obr(f#gsesCH2NH) 2H)
To a one litre fl ask eqéjl/é‘ggd w t h_nmechani cal stirrer, Dean-Stark
extractor andiddekattan RRfREed under JpighyvacuppctecpEIRI&GFRe 0. 02

mol ), tol uendelsited Jproduct as 30 OF/4199Pe yellow oil, AM = B7S.
PCT/ EP97/ 02238 - 40 - and

N- ( 3- am nopr GXAMRLE, 3 or twanel? aoo n23( m 8=90, Op 04 1, nol ). The
resulfsi ng m W e ag : t enperature and mai nt ai ned
at thlat terrp)g‘rature, vﬁqﬂsﬁg(éﬁzfﬁﬁl}l?)ﬁﬁﬁ%r 16 hours whil st renoving
wat er evolved 5To a anerhitkre ridkaskoreqiieped witihareeBantcad nixture was

stirrer, Dean-Stark extractor and condenser, was added
alkoxy acetic acid A (30 g, 0.02 mol), toluene (50 ml)
and N,N'-bis(3-aminopropyl)ethylenediamine (6.3 g, 0.04
20 mol). The resulting mixture was heated to reflux
temperature and maintained at that temperature, with
stirring, for 16 hours whilst removing water evolved
from the Eeaction mixture. The resulting mixture was

evaporated, dissolved in chléroform (100 ml), washed

25 with saturated agueous sodium chloride solution (2 x 50
ml) and water (50 ml). The organic phase was dried
over MgSO4, filtered and evaporated under high vacuum
to afford the desired product as 29g of a pale yeliow
oil, TBN = 1.17%N, AM = 87%.

30 EXAMPLE 22 (m = 17 to 23, n= 0, p = 1,
R = ~NH~(CHpCH2CHoNH) 2H)
To a one litre flask, equipped with mechanical
stirrer, Dean-Stark extractor and condenser, was added
alkoxy acetic acid A (30 g, 0.02 mol), toluene (50 ml)




evapor at ed, dissolved in chloroform (100 m), washed W th saturated

aqueous sodi um chloride solution (2 x 50 ~m) and water (50, mM). The
organi c pwaxe7/41092 dri ed .over MgSO err], filtered amrdTEPIA02238 cd
under hi gh vacuum 10 to afford the desired product as 33g of a pale

yel | ow oiI TBN = 0 93%\| AM = 88% EXAMPLE 23 (m= 17 to
23, n =

s lote gy (?”agéaﬁ”ﬁﬁ“éiﬁm%h et i Lo, Raptsiarc '

extractor anmodondefder ramsltadtbsdnlxture wad keatedteto creflux A (150 g,

0. 09 rm') ggmsa%a&%% nd _Fhalrﬁj,glrﬁlﬁj a{qm@@é@/}#.};éﬁ 74 edi am ne

(30.7 g, resu ure ef | ux
t enper at ur e §ﬁérﬁéﬂﬁtralfr¢é-’d 16 haugs t"é'rﬁdesrt‘atnmvmq twager eveiveding, for

16 hogrs whi legbm eHRV ik WA UMY  The reédp@iﬁ %iﬁagﬁoro xture.

The resul ti ngvm xture was evapqrat ed, dissol ved | orm (200

M), washed Evaporatgd,, digsplaes iy RYerafarmn k99 gt lde washedon (2 x
100 nl) and watnr st aved aﬂmwsgawdmmhaﬂﬂm&ie?%olutmﬂ egh oxesg

MmgSq err], % d under hi vacuumto afford the
desi red prodﬂ §g1§§ge%f a@% 12 e (Q%IW d?haserm&_'a‘—fae , AM = 87%
EXAMPLE 24 (overlMgS0423fidtered mnd kvaporated?u"ndé‘i}-l HGHrervd &irher r |

N( CHjgr r] CH gpr r Ids] 0 a litre

fl ask6 equi p Eédh\% %%Ei ]t}’hg_'b%srﬁrgé grrddﬂl_ct‘_l ra%er:‘]3 a:')lke é%]fla% or and
condenser, V\aéladEBH = A kSR =aBB¥.c acid A (150 g, 0.09 nol), tol uene
(150 andtrls(2 amnoethl)amne(66 , 0.04 nol). The

resul ting m Shdat &d 1tlo Hoeddux ™t Emer & F e rand WD 97/ 41092
PCT/ EP97/ 02288= -NH~- (CH5) 3~ CH(CHZNHZ) (CH3) gNH5 ) - 41 - :

et ned U bR Jute, et SRt Wl Secpangea U0, 1AL
m xtdfe was stivred,w Dean-Stark ecdtrantorlahdricoratehsershadhsv ddde@di um
Shlory e 5 appeicpibias b 50938y 2o il 1 B odacc
ml) and 4-{aminomethyl)-1, 8-octanediamine (30.7 g, 0.18
mol). The resulting mixture was heated to reflux
temperature and maintained at that temperature, with
20 stirring, for 16 hours whilst removing water evolved
from the reaction mixture. The resulting mixture was
evaporated, dissolved in chloroform (200 ml), washed
with saturated aqueous sodium chloride solution (2 x
100 ml) and water (100 ml). The organic phase was
25 dried over MgSO4, filtered and evaporated under high
vacuum to afford the desired product as 159g of a pale

yellow oil, TBN = 1.18N, AM = 878%.

EXAMPLE 24 (m = 17 to 23, n= 0, p = 2,
R = -NH CH2CHz N(CH2CHoNH5)CH5CHoNH-)

30 To a one litre flask, equipped with mechanical
stirrer, Dean-Stark extractor and condenser, was added
alkoxy acetic acid A (150 g, 0.09 mol), toluene (150
ml) and tris(2-aminoethyl)amine (6.6 g, 0.04 mol). The
resulting mixture was heated to reflux temperature and




hi gh vacuumto afford the desired product as 149 g of a pal e yel | ow

-oil, TBN = AM = 85% EXAMPLE 25 (m = 17 to pCiePormntss P =
1, RH = 10“% 37744%2
[CH[err]N((CH[err])[err]CO\IH(CH[err])[err]NH[err])[err]][err]

To.a 250 m flask, equipped with magnet+dkstirrer, - Dean- St ar k
extractor and condenser, was added "Starburst" (PAMAM generation
0) dendri ner maintain(étﬁtaa:r thhaéi "te'mea:atmt&a mirtid) Fekrningi ciothd cal 15
Conmpany) (29 0 I hase! d ene (100
m). The resuﬁf’lugg khx ure was A%é%&[éf] ¥t é??"tﬁ the rg?gtté}%x and

mai nt ai ned at Mik&uneenp&he Fesulting mixfure 43 r‘?thUt?@rW?&thours whi | st
renoving net hggdhene (150 @9l Bl fwRddav iR d@Dum ¥huseidéhe resulting =

20 mxture s . cooled to 9010[er nd.a sol.,ution of  al kox

aceti c2acid Aswgb‘tg}w’o 31 %590 %4'?%‘ a%?f”n‘I) */%% organic Qgééﬁ over 30
m nutes. The wasulddieg raswet:umgsm@ mﬂ:axmlred and evapoedted hadeerature and
mai nt ai ned at .t hat

25 r enovi Rg9 %atvg'cué%' e %ﬁ?ﬁ?&é r %%:J{]ﬁeg* rr|$‘g?gfg%hi§9hour% ilst

resulting m xpafle ‘wad lovapdriiagt BN dF db.01 74N, iAM hepd She (100 m),
filtered through "Celite" (trade mark) filter aid and evapor at ed
under hi gh vaEXAMPLE 2i5f orlth +hd7 to 23.dgsiT & @ oduki BB 21 g of a brown

oi | N = 1. NIQCH, ) LN (Ou ) R4 WO 97/ 41092
pCT B8 02233%\1J2 cnz) fCkiz) 2ii2) 212 42 EXAMPLE
26 (m= 17 to 23Tona=2g0 pl- flagk,- eqyipped with magnetic stirrer,

((CHerr])[er DLBJH)—BQ%&]IC ee=Rtdo [1d ]Wﬂ( G eradaeerr] CHerr]OH))[e

rr]-H where x ne IJtre aut ocl ave

" lly
equi pped Wit h ﬁﬁéﬁ??ﬁ’:é&l @AI")AM' s‘-’t‘?rﬁréartl%so) ¥ YM%ene (500 ), a
portion of the¢"Starburstodiscta dfrddeangdrk)l4€xl 20 dyich 0Thaemigaand

pant ohgot one ¢aeingd: 3979,) o B st O Sk son 1n neRLEGY) LA

Wwith nltrogen an ITring, a err
hours. . The rexuleneag (100 ml)yi he eemsl Wngpainttaice drasoreatietinthept ane

(750 ni), reflux temperature and maintained at that temperature,
 with stirring, for 3 hours whilst removing methanol
eveolved from the reaction mixture. The resulting
20 mixture was cooled to 90-100°C and a solution of alkoxy
acetic acid A (20 g, 0.01 mol) in xylene (50 ml) was
added over 30 minutes. The resulting mixture was heated
to reflux'temperatu;e and maintained at that
temperature, with stirring, for 16 hours whilst _

25 removing water evolved from the reaction mixture. The
resulting mixture was evaporated, dissolved in heptane
(100 ml), filtered through "Celite" (trade mark) filter
aid and evaporated under high vacuum to afford the
desired product as 21 g of a brown o0il, TBN = 1.6%N,

30 AMg = 63%.



washed with saturated aqueous sodi um chl ori de sol ution (2 x 200 m),

dried over MgSH, filtered and evaporated under hi gh vacuumto

af ford t hWOR5641893d pr oduct as 118 g of a brown oil. PUBEPS7R228BON, AM
= 85.2% 15 EXAMPLE 27 (m= 19, n =5, p =1, R = -NH(CH2)2NH2)

To a 150 m flask, equipped with magneti g stirrer, : Dean- St ar k
extractor and condenser, was added aIKbﬁ% - acetlc aC|d D (30 g, O. 02

nol ), toluen ? an ened| j 3 nol). The
resulting 2 2 9LE1 9 qma ﬁgdﬁgdq¥% npe ture mai nt ai ned
at that tenpéKﬁHgﬂgNHwer(§HzmzNﬁgOGHQHGIdHyNgCH@ﬁHBl -H whereego¥i ng

wat er evol ved Lrgm the reaction mxture. The resultlng m xt ure was

cool ed and evaporated. The resulting residue was dissolved in -
chlorof orm (50 nf9 @5one lifrenasiteslaven esaripnach v kugsechaniicam chl ori de

solutson (2 st2brak) aae \e@d% teutne (B Qﬂgan'& ortionPbaSEn¥as dried
over MgSO4, flltergdﬁgng eva ted t J>the desire product as

32 g of a paPEOYBF xamp 1‘%@%—90 4’3%\"{ 1‘3231 angxAVPLE 28 (m = 19,
n =5, p = lpaktelabbon€H[(&5r ]g),[®r 42Nifoanr.] ) The autoclavi® wad50 m fl ask,

equi pped wi t et LIy Dean- rk ex raci r and condenser,
was added a|€%§gg8 Eiugéggtlétng&t5°@§ﬁ GD%B%W?Fﬁé uene (40 m) and
propyl enedi aptherigg4s gt 0503 166CC. foire 1%esihurisng The resubﬂlﬁ5/41092

PCT/ 97/ 02 xture was
heat ed to rzx?'f%ﬁx f% wg?ategra ra ed dtassr?g‘(yed in heﬁt%’heat(—{ %ﬁa’t ure,
with stirrirdgshed Elﬁbu§§tﬂﬁﬁ¢§ﬁ aqueousr@mﬁhuﬂ;QMﬁQ#ldﬂuﬁwkmtimmn1the

reaction m xtarg.2d0beml), drl@g§@b@¢ng tuqqy@g%éaxgﬁgiéﬁghfg@@g&ated
The 5 res |t|ﬂggé€8l H@%S dlssolveé i n chloroform (50

and washed WRPELPaFY: S8CHRe5Qs aEdgrdmta® desdeed produclyafion (2 x 25
m) and watexr1§25 of)a Bbewar gddi.c TBN = 0. g8sa5e AMps 9 .ex0s over MgSJerr],
filtered and evaporated to afford the desired product as 28 g of a
‘alel&ellcvaXRMPLEOEV TBN==10,24%% 5, p = 1, R = -NH-{(CHp)2NH5)

To a 150 ml flask, equipped with magnetic stirrer,

Dean-Stark extractor and condenser, was added alkoxy
acetic acid D (30 g, 0.02 mol), toluene (40 ml) and
ethylenediamine (1.95 g, 0.03 mol). The resulting

20 mixture was heated to reflux temperature and maintained
at that temperature, with stirring, for 8 hours whilst
removing water evolved from the reaction mixture. The
resulting mikture was cooled and evaporated. The
resulting residue was dissolved in chloroform (50 ml)

25 and washed with saturated dqueous sodium chloride
sclution (2 x 25 ml) and water (25 ml). The organic
phase was dried over MgSO,, filtered and evaporated to
afford the desired product as 32 g of a pale yellow
oil. TBN = 0.43%N

30 EXAMPLE 28 (m = 19, n =5, p =1, R = -NH-(CHp) 3NH3)
' To a 150 ml flask,'eqﬁipped with magnetic stirrer,
Dean-Stark extractor and condenser, was added alkoxy
acetic acid D (30 g, 0.02 mol), toluene (40 ml) and
propylenediamine (2.4 g, 0.03 mol). The resulting




EXAMPLE 29 (m= 19, n =5, p =1, R=-NH(CHerr])[err]NHerr])

To a 150 rrh,d%zﬁ equi pped with magnetic stirrer,
extractor O 7EoN enser, was added al koxy acetic acid.D (30 g, 0.02

mol ), toluene (40 m) and 15 butyl enediamne (2.9 g, 0.03 nol). The
resul ting m xture was heated to +ef3 ux tenperature and nai ntai ned
at that tenperature, with stirring, for 8 hours whil st r enmovi ng
wat er evol vedmfixdmriehavase dwdtad, o tre BluHeemperaturesandi maintrimed was

cool ed and evgeonc%taqu te‘ﬁ{ﬁér’%},ure, @5&“ Lo F B8 dugopag Hhase! ¥R 1sh

chl orof orm (5 sat'urat ed. aqueous sodi um chl ori de
sol ution (2 xTe2ROVipgampter &vqledy §r°m'h13‘%r5%ﬁﬁ’él°n nixtyrgseThes dri ed

0ve2I MySq eg B Lesﬁ'l'ttlefge?txlafﬁinl%/m A d® and evapdfatédt hendesi re;ll(A PLE

r oauct as a ale yell ow

B0 s 55, “nrsgl el iediand d® diqad]yeq o) SRFerefom (50 miPNES

108 m Ij | ask, aﬁdummﬁmwnmmratedlaq@ous s_odlur?)eahlsrzhdé extrfa;:tor
condenser € C | no

?gl uene (30 rTF \‘@E&%% & %! %xnle)nt n%c}'?%%fne(%.'glgj %ﬂ‘agc’ﬁgﬁ‘g% The

resulting phasm was elnieegd mszaa:eddg&()q.effinktemqbeamue@aandauadnttai ned

at that tenpeaiehi, wid Rictiddd Mroditie 1 'S ik Shate. ve11bGmVvi Nd

wat er evol ved omthe reactlon g m Xxture was
cool ed®and evepdraffd =THe 24N V\D 97/ 41092

PCT/ EP97/ 02238 resul ting
resi due was dm_zﬁﬁ < & For it BBy = 1 andNﬂ/aéﬂyéa)mf{ﬁ)

Sﬁt ur at ed SqueOUST&OdI umoclnuorﬁlcask, eqt#lp?t!ﬁdltvaﬁh (Wagndbic nttlrfbef?rggni c
ase was ri over | ered a eva t to affor

Pha e " GesPran-stario S SRty dondilfi Oa s aRRLE" Ek6Ry™ 101 £ 0y,
EXAMPLE 31 (acetie, ara:lzd D 30=4q, 020—2 Tid )(,CHfcekugn ¢ etMPNH[.braMi

To a ?0 m fbﬁ%ﬁéeﬁ%‘&'a.%&%e""' (?L‘re ¥ él ! '673 HdI)f & The resuE#lgSt ark

extractor and condenser
mixture was heated to reflux temperature and maintained

at that temperature, with stirring, for 8 hours whilst
removing water evolved from the reaction mixture. The
resulting mixture was cooled and evaporated. The

20 resulting residue was dissolved in chloroform (50 ml)
and washed with saturated aqueous.sodium Chloride
solution (2 x 25 ml) and water (25 ml). The organic
phase was dried over MgsSOy, flltered and evaporated to
afford the desired product as 30 g of a pale yellow

25 oil. TBN = 0.56%N

EXAMPLE 30 (m =19, n= 35, p =1, R = -NH-(CHp) gNH))

‘To a 100 ml flask, equipped with maghetic stirrer,
Dean-Stark extractor and condenser, was added alkoxy
acetic acid D (10 g, 0.006 mol), toluene (30 ml) and

30 1,5~-pentanediamine (1.2 g, 0.01 mol). The resulting
mixture was heated to reflux temperature and maintained -
at that temperature, with stirring, for 16 hours whilst
removing water evolved from the reaction mixture. The
resulting mixture was cooled and evaporated. The




10 acetic acid D (10 g, 0.006 nol), toluene (30 mM) and

1, 6-hexanediamne (1.3 g, 0.01 nol). The resulting m xture was

heat ed t wo %#41092 t enper at ure and nai nt ai ned at t hatPQIERIHO3EI e,
with stirring, for 16 hours whil st renovi ng water evolved fromthe
reaction m xture. The 15 resulting m xture was cool ed and evapor at ed.

- The resulting residue was di ssol4kd in chl orof orm (50 m) and

washed with saturated aguepus sodi um chj or|de ol ution X 150 m).
The or gani cr@‘?ér‘lsjé”\ﬁ% IEFrqﬁ' € was éjb?/%‘ﬁ‘%‘%d’ér?’}%"??f‘?’é‘?e&ggné}iévapor at eél
to afford tlaezcﬁ@rasheddaﬁltrr(echailmrgi@méd aazSdébzgs afodd ya @t[u\ly@i:idw oil. TBN =
0. 53%N L = , = = 1, = - .

(CHerr]CH glprl] erﬁ 3&!)158 mljj : nrhel'o‘j%é)?ébclrﬁ}%?%s‘ﬁgg eaﬁf‘ﬁﬁed W th
magneti ¢ st iovear Mg8®y, filddmrel and ewaperattedintb cafiflerdethewas added

| k j ' : : {40 d

al Koxy desazeld %?ff?}‘?gi%@a(sggs %chglgo%@% %Piét‘?r&i. fhy an

di et hyl enetriam ne , 0. t1ng m xt ure was
heated to r&+68%M enperature and nai nt ai ned at that tenperature,
hours whi | st 30 renmpving water evolved fromthe

wWith stirrinp for
reaction ni MLE (m = "1%edF ity Bikthr & as ol SizbhalHavaporated.
Theh | hresurrbi raglrowsmuefmddiagmlhpml gmmhlrmgﬁ@t[il&(é@iﬁi:ér, y ;ind
washed with_saturate 0 sodi_um ¢ ride ti 2 X 25
and wat er (2893 -)Siafﬂ(e%g‘r%éaéﬁtor and" con NS 7 ﬂ%@fg&al & 2Rok§
PCT/1BP97/ 02288tic acid D {10 g, 0.006 mol), toluene #¥-ml) and phase
was dried oyerg_MaLS omifdd tAr Nd, &y: t ed .afford the
6 L] [/ - L]
desired pro Qct M%sg??cg'ag}lﬂaig@] Z:gydgl Idoowla%ﬂ o?lf)? rl%?\}ﬂitbﬂ 99N
EXAVPLE 33 Pixture was-hpated to peflwrengerauors ec'lnF‘-]l Npa_lngalned _
CH err] CH ent] @Hat temperaturel0 wai thoG#H rfdmpK, £&FUl PRESuME t BhBgRet i C
stirrer, ,Dean-%tark e tra&tfor and condenser, was added aLkoxy
: removing water evolve rom the reaction mixture. The
15 resulting mixture was cooled and evaporated. The
resulting residue was dissolved in chloroform (50 ml)
and washed with saturated aqueous sodium chloride
solution (3 x 150 ml). The organic phase was dried

over MgSQ4, filtered and evaporated to afford the

20 desired product as 10 g of a pale yellow o0il. TBN =
0.53%N
EXAMPLE 32 (m =19, n=5, p=1, R = -NH-
{CHyCHoNH) 5-H) ~ )
To a 150 ml flask, equipped with magnetic stirrer,
25 Dean-Stark extractor and condenser, was added alkoxy

acetic acid D (30 g, 0.02 mol), toluene (40 ml) and
diethylenetriamine (3.3 g, 0.03 mol). The resulting
mixture was heated to reflux temperature and maintained
at that temperature, with stirring, for 8 hours whilst
30 removing water evolved from the reaction mixture. The
resulting mixture was cooled a:d evaporated. The
resulting residue was dissolved in chloroform (50 ml)
and washed with saturated aqueous sodium chloride
solution (2 x 25 ml) and water (25 ml). The organic



acetic acid D (30 g, 0.02 nol), toluene (40 m) and 2-

(2- an1noethy|an1ng%ethanol (3.4 g, 0.03 nol). The 10 resg#h# Lt ure
was heat ed WOIF#OPx t enper at ure and mai ntai ned at th nperature,
with stirring, for 8 hours whil st renoving water evolved fromthe
reaction m xture. The resulting m xture was cool ed and

evaporated. The resulting residue was dissolved in 15 chl orof orm (50

m ) and washed with saturated aqueous - 45 -sodiumchloride solution (2 x
25 m) and water (25 m The or anlq hase was, dried over

)
MySO[err], fiRRASK WAy dried °%%5p@9§9éd £315eread aprk sYARIEAF e deRict as
27 g of a affddd b€l dowi ped. pFBBUEL0aB32B! g208f a pPadAVRIH 1T (m = 19,
n=>5 p=1, R = (CHerr]CHerr]NH)[err]-H) To a -~
£ TR

150 m fl ask, i netic stirrer, Dean- St ark extractor

?gﬁugggd?zgeﬁﬁi—aﬁéﬁgggf ahFrle%%ylenetegs gﬁ\%glg4 7L§% 8mﬁgﬂﬁéprl)The

resul tisg CH2QH2QH) e was heated to reflux tenperature and maintai ned
at that tenperatung éMigbsﬁirflggk fa guggﬁ83r§lﬁﬁ'h§gnetlc stiiGIRY NG

wat er evol ved fromthe reaction m xtur ting Xt ure was
cool ed and evaAsAHHRTNRXZACtOr ARd| £PAGeRESK d uWafkadddiess ALkaxy n

chl orof orm (5Qddbic acid mndwa?heol mtllaowt uaa&aéneqqa@umw@d&nzch' oride

solution (2 x 5 m, an ter 5 ani.c e was dried
over NSOy, fiarnoRkeAm Rl eeheder (5.4 87 bupRomeiob, The
PCT/ERBY/0223&esu1t1ng mixture was heated to reflux- téfperature andfford

e 5o9 PRAdHa ffed Rl lal PaREYELLAY, with stlbkinliNior g SN
(CH[err]CH[erhpuHH}whqlsﬂ rQNOVlng watgy evebvedi fibmskheeoqeiagtddnii t h
magnetic stirgfrure. THEWFeSHBEIng hiRehPt @Rd 668BY8RASGLg Was added

al koxy

evaporated. The resulting residue was dissolved in

15 chloroform (50 ml) and washed with saturated aqueous
sodium chloride solution (2 x 25 ml) and water (25 ml).
The organic phase was dried over MgSO4, filtered and
evaporated to afford the desired product as 27 g of a
pale yellow oil. TBN = 0.53%N

20 EXAMPLE 34 (m =19, n=5, p=1, R = -NH-
(CH5CHoNH) 5 -H)
To a 150 ml flask, equipped with magnetic stirrer,

Dean-Stark extractor and condenser, was added alkoxy
acetic acid D (30 g, 0.02 mol), toluene (40 ml) and
25 triethylenetetraamine (4.7 g, 0.03 mol). The resulting
mixture was heated to reflux temperature and maintained
at that temperature, with stirring, for 8 hours whilst
removing water evolved from the reaction mixture. The
resulting mixture was cooled and evaporated. The
30 resulting residue was dissolved in chloroform (50 ml)
and washed with saturated aqueous sodium chloride
solution (2 x 25 ml) and water (25 ml). The organic
phase was dried over MgSO,, filtered and evaporated to



acetic acid D (30 g, 0.02 nol), toluene (40 nm) and

tetraet hyl enepentanine (6.1 g, 0.03 nol). The resul ting m xture was
heat ed t WQ¥W¥410% t enper ature and 10 mai nt ai ned at t hatPGTEHIZN2E8 e

with. stirring, for 8 hours whil st renoving water evolved fron1the
reaction - mxture. The resulting m xture was cool ed and ;
evaporated. The resulting residue was dissolved in chl orof orm (50
m ) and washed with saturated aqueous % - sodiumchloride solution (2 x
25 m) and water (25 m The organi ¢ phase was dried over

MySq{ err], 2fferdefhgndesired prpfyeta®&d 30 Saffforal Rake el k@ product as
30 g of a o31. Tgﬁle yehlsaw oi . TBN = 1. 65%N EXAMPLE 36 (m = 19,
n=5 p=1 R=-N+(CHerr]CHerr]OJ[err]- 20 CHerr]CH err]NH err]) "~
To a 150 nigthmpke 8gqui gRed wst,hnmagset it =Sti,r Rel= -NH- Dean- St ar k

extractor cqQnd was added al koxy acetic acid-D (30 g, 0.02
mol ), tolueﬂgH%ﬁgzﬁﬁ§4aﬁa 2,2' - (ethyl enedi oxy)-bi s(ethyl ani ne)

(4.859g, 0.03 nofry.a2h50 mlTﬁéasksubqhdngHXdeh\magduﬂﬂdﬂbﬁxrféﬁJux

t enper at ur d i.ge eratur t Lrring, for

8 hours whiTs r%%%g?neQEE?'% %Vg gbﬁﬁkng € H%fﬂéﬁdéﬁ Jiﬁ%x ¥ xture. The
resul ting msetie msdcbol(éé 8nd0. 02 moldvapodaene (A nldswndng resi due

was di ssol v@tfaeéﬁylenegahera&&%m<%5Q g ) oawi weahed \éméﬂ saturated
aqueous sodi um oride solution X 25 m) water (25 m).

The orgam(F?ﬁﬁ&ﬁlﬂﬁsm&FFEHeovgﬁ bestes P rﬁﬂhggwggmgq;ature a%‘ﬂiaporated

to abford tingigeained atodhat aempératred with stiah@ng! gy agl. TBN =
gxiﬁéEE 37h?vﬁs.¥g)gﬁt rgmoglnglwaﬁer exj@lved from the reaction

(CH err] CHmix§@rger r Thie) fesulltihg mixture wasTeocolEsD and fl ask, equi pped

A koxy 9 SVaBbEREER, | ang §§§3§°—l BOSERTAL P AUPISET vas adced

chloroform (50 ml washed with saturated agueous

15 sodium chloride solution (2 x 25 ml) and water (25 ml).
The organic phase was dried over MgSO,, filtered and -
evaporated to afford the desired product as 30 g of a
pale yellow oil. TBN = 1.65%N

EXAMPLE 36 (m =19, n =5, p =1, R = -NH-(CHyCH,0) 5-
20 CHo,CHoNH, )
To a 150 ml flask, equipped with magnetic stirrer,

Dean-Stark éxtractor and condenser, was added alkoxy -
acetic acid D (30 g, 0.02 mol), toluene (40 wml) and
2,2'-{ethylenedioxy)-bis(ethylamine) (4.8 g, 0.03 mol).
25 - The resulting mixture was heated to reflux temperature
and maintained at that temperature, with stirring, for
8 hours whilst removing water evolved from the reaction
mixture. The resulting mixture was cooled and '
evaporated. The resulting residue was dissolved in
30 chloroform (50 ml) and washed with saturated aqueous
sodium chloride solution (2 x 25 ml) and water (25 ml).
The organic phase was dried over MgSO4., filtered and
evaporated to afford the desired product as 27 g of a
pale yellow oil. TBN = 0.42%N



di propyl enetriamne (4.3 g, 0.03 nmol). The resulting m xture was -
heated to refl ux terrperature ‘and mai nt ai ned at that W

W th stlrrWF?g? ¥? 8 hours whil st renovi ng wat er evolved fromthe
reaction m xture. The 10 resul ting m xture was cool ed and evapor at ed.
The resulting residue was-dissolved in chloroform (50 nl) and
washed with saturated aqueous sodi um chl orj de solution (2 x 25 m)
and water (25 nl). The organic p'ha%'é Wwas dried over MgSgerr],

filtered and evapar. to 15 affor thed edp duct as 3390f a
pal e yel | ow XA%’I'?EI'?‘ TN = o+ Ju ok EiAI\ELES (m=19, n 5 p =

1, R=-N+ (cH c}(zﬁﬂ[zﬂﬂl)]ﬁ-[m)rr]NH(CH[err]N)[err]NH(CH[err])[err]NH[err])

To a 150 m flask equipned i g d{(},é(}?gr‘%&%ﬁéér%fﬁh ﬁ%gnetlpe 381?&% 0. 02 .‘

extractor and conggnser was a
mol ), tol ueneDean-Btaxincextracton, andi epudennenoprapyaiidety pdkeoxyt ani ne

(5.6 gg 0.03 h ulgi ur e d ux
terrperasture an er‘r:ﬁ‘icn{%%dedﬂ_ faqeéat ?e%eﬁ%&reeomﬂgzﬂg mtlgt :é\r?ﬁ ng, for 8

hours whil st AdRFAMGeNREyEARING M v309, 0.03 mpdiy t hEhpeREAHS 1St ur e.
The resul tingmikethide® Witd heated @@of@ﬂ@adtaﬁp@@aaﬁgé ahBemagaitlaine®

d di | ved hl f d hed
Carurat et aquebutha CARRSTRR TR bl Ok, BhLTSadoLear 038008 Mntlar o (25
m ). The or gatiemopiage watexirewesl ve@rfrom the Mp&&Eeioh, mikkueeed anck
g:/?po_rlﬁled to affr.l %AQ%%%%, co 1&50%8te'9§p§gage af aT&gI e yell ow
-NH- (CH er r] ) prasru]lt(lmgl residue \'pi%)ed-'aﬂmbm@l ;n(dai}erpﬁprar KBRHMEr ] )

WO 97/ 41092  3ng washed with saturated agueous sggﬁﬁpgﬁflgggég
- 48 - To a 150 m flask, _equip ped W th manetlc stirrer,

Dean- St ar k exlSP&é’t"d-rorhn(:? ook aRdwakeRd(2PkBk). The oxgani€ acid D
(30 g, 0.02 nphhse AldeBeidd oar 6M§B04, filtered and evaporated to

15 afford the desired product as 33 g of a pale yellow
o0il. TBN = 0.64%N '

EXAMPLE 38 (m=19, n=5, p=1, R = -NH-
(CHg) 3NH (CHaN) oNH (CH3 ) 3NH5 )
To a 150 ml flask, equipped with magnetic stirrer,

20 Dean-Stark extractor and condenser, was added alkoxy
acetic acid D (30 g, 0.02 mol), toluene (40 ml) and
N,N-bis(3-aminopropyl)ethylene diamine (5.6 g, 0.03
mol). The resulting mixture was heated to reflux
temperature and maintained at that temperature, with

25 stirring, for 8 hours whilst removing the water evolved
from the reaction mixture. The resulting mixture was
cooled and evaporated. The resulting residue was
dissolved in chloroform (50 ml) and washed with
saturated agueous sodium chloride solution (2 x 25 ml)

30 and water (25 wml). The organic phase was dried over
MgSO4, filtered and evaporated to afford the desired
prodﬁct as 32 g of a pale yellow oil. TBN = 1.12%N

EXAMPLE 39 (m = 189, n =5, p=1, R= -NH-(CHy)3(1,4-
piperazinediyl) (CHy) 3NH5)




1, 4- bi s(3-am nopropyl )-pi perazine (6.5 g, 0.03 nol). 5 The resulting
m xture was heated to reflux tenperature and nai ntai ned at.that

t enper at W@ITI¥h stirring, for - 8 hours whil st renoRSHEPWARES .

evol ved fromthe reaction m xture. The resulting m xture was cool ed
and evaporated. The resulting residue was dissolved in 10 '
chloroform (50 m) and washed with saturated aqueous sodi um chl ori de
solution (2 x 25 mM) and water (25 mJ.48 - The organi ¢ phase was dried
over MgS err], filtered and evaporated to afford the desired
product as 30 g Tsf & 150 ml Hlasgkyeqwirped withh wagneyis stirrexr, EXAVPLE

40 (m = 19pdiar=dhark edtrittor ihd 4céfidenser, was added a}koxy , .

an1nocyc|ohexy|methyl)-%yclohexyl To a 120 m _flask,” equi pped -

with magnet 3Ceiis @gid D (30 goh. &2 JpRl byt b QLEBRE MO cBRYcABSr | was added

al koxy  1,4qsd (3 -amIhddtSyD) -PiPeradine (olsege 6463mnpiand 20

4, 4" - di am nqQgi cycl o %éf'”Ethﬂ?%ﬁ%6-8 8* O-Q% QDI%.flThe resul ting

m xtute was P 1S | BT RRD AT (HRRERA BO Tellf; heWPREGTYFS: hat

t enper at ur e,and maigitained, atf dch&t temperiours, whithtstéreingg \foter

evol ved from t ' ! ukl.) LXt.ur cool ed
8 Hb‘?uf{ggﬁif’%er%os\ﬁ:@ ’%&‘E&.J@&&E@ Jcs“{-bxﬂg};g% d%gﬁ%t‘ﬁ%%

and 25 evapor a I _residue wa SSo
chl or of or m (E&HHYe andTh@isreslf ing satxurewagueoated and sodi um chl ori de

sol ution (2 eyapprdtedNd ¥6d SFedtPt {fid residue W8 @18881¢eRNane was dried
over MgSH4, filtered an a afford the desired product as

34 ¢1®f a 3¢hlorgfgmm ngdU})oi?r?é/T‘g%Eég%%gM saturategagpepusl (m= 19,
n =5 p = bodlum ditoride soXiftom] (% Gel2s ram) ] eand Grbeet] Nbbem1)).
10,2080, ™ el gt s TROTEL 8L 8D, g3 oD egind o
PCT/EPQ?/OZE@&porated to afford the desired product48s-30 g of aacetic
SCIdele(a? gy%ﬁ%%b%&%%%%%m%(%@'? WS o ). The resul ting
M Xtig e was geMeelk g refh W igperatgrgpand, r = -NH-(4-(4- -
= aminocyclohexylmethyl) -cyclohexyl) '
To a 150 ml flask, equipped with magnetic stirrer,
Dean-Stark extractor and condenser, was added alkoxy
acetic acid D (30 g, 0.02 mol), toluene (40 ml) and
20 4,4'-diaminodicyclohexylmethane (6.8 g, 0.03 mol). The

resulting mixture was heated to reflux temperature and
maintained at that temperature, with stirring, for 8
hours whilst removing water evolved from the reaction
mixture. The resulting mixture was coocled and

25 evaporated. The resulting residue was dissolved in
chloroform (50 ml) and washed with saturated aqueous
sodium chloride solution (2 x 25 ml) and water (25 ml).
The organic phase was dried over MgSO4, filtered and
evaporated to afford the desired product as 34 g of a

30 pale yellow oil. TBN = 0.86%N

EXAMPLE 41 (m =19, n =5, p =1, R = -NH-
CH,C (CH3) 2CH,NH))

To a 150 ml flask, equipped with magnetic stirrer,
Dean-Stark extractor and dondenser, was added alkoxy




mai ntai ned at that tenperature, with stirring, for 8 5 hour s whi | st
renovi ng wat %ﬁég ved fromthe reaction m xt ure. ThepdRBRd7io2Es

m xture wa Y and evaporated. The resulting residue was

di ssol ved in chl oroform (50 m) and washed with saturated agueous
sodi um chloride solution (2 x 25 m) and water (25 m). 10 The organic
phase was dried over MgSO err], filtered gad- evaporated to afford
the desired product as 31 g of a pale yellow oil. TBN = 0.53%\

EXAWMPLE 42  (Rcech® aﬂ:rdED PS(T d; Re2- %&W[@él\heﬁe:%(@o ml) and
trimet hyl - 5-am nocycl ohe

ppeq, vi
magnetic stirRed-dimeth Y%%‘&?P@?%r%%x‘ﬂ%‘&%? Z?ld:;cgnd nQér %\%A
al ko>ﬁy " x%(ﬁiltﬁ:ir?lrﬁlu&dﬁ@ was Ché)ﬁhtwl t)cl fefl:ﬂnetéﬁ@em‘a):ua:m and
i sophor onedi ani_ne (5 N, The, resul ti yr.e -\as
heated to ref M@ t((ﬁ?ﬁ'éercgtatﬁ etqﬁ%l 'ﬁ%'f'% %%?20‘”19& SFlFﬁ%ngekﬁ’ r&ure,
Wi th sts rringhoiors Whileal scewdving water eeobvédgirbs wheereantlicod from
the reaction wi&tt'ﬂree The egﬁf?tiﬁi"tja{k@@rg‘%égr@?% acgpked and

evaporated. T resu t| n ue was _di sso in_chl orof orm (100

m ) anévapstratad ¢ rﬂ'lz%tm%%ﬂeﬁl%ﬁufé%%’sd’ééd‘ﬂém dhpepilyedrsn

solution (2 XcnQr8gorm T{%0 Qﬁp)araﬁamaéﬁewléﬁlsscurated aytleddsSd err],
filtered and eva orated to, afford the ed product "as 27 of a
pal e yel | ow oifedipgy chloride gplybgen (2 x 2%)@\ LRM3WRRLY 185 pld 5 p =

1, R=aeNH 3@he ordﬁi@rﬁﬂééérwiﬁ'ﬁﬁ&@réﬁ}éﬁ[MQSN(Cﬁ[iﬂitélr)aﬁe@ﬂd\“[err])

To a 100 m flask net C SLIET an- St
extractor and$ é’&?(?éﬁ?&eeré)%%sg%%% fred Sr%@éﬂ:cagcpg ag 0. 006
mol ), toluenepad® fellowl ofil. TBN —a@n Wt hyl - 1, 8- oct anedi ami ne (1.9 g,

0.01 nol ). The WD 97/ 41092
PCT/ EP97/ 0223&XAMPLE 42 (m =19, n=5, p=1, R= 5¥§H-'CHZ‘1'3:3t‘esulti ng

m xture was healige e, ¥-6flah ASHREI Rkl pnd

15 To a 150 ml flask, equipped with magnetic stirrer,
Dean-Stark extractor and condenser, was added alkoxy
acetic acid D (30 g, 0.02 mol), toluene (40 ml) and
isophoronediamine (5.6 g, 0.03 mol). The resulting
mixture was heated to reflux temperature and maintained

20 at that temperature, with stirring, for 16 hours whilst
removing the water evolved from the reaction mixture.
The resulting mixture was cooled and evaporated. The
resulting'residue was dissolved in chloroform (100 ml)
and washed with saturated agueous sodium chloride

25 solution (2 x 150 ml). The organic phase was dried
over MgSO,, filtered and evaporated to afford the
desired product as 27 g of a pale yellow oil. TBN =
0.91%N

EXAMPLE 43 (m =19, n =5, p=1, R = -NH-
30 (CH5) 3CH (CHNH5 ) (CHy ) 4NH5)
To a 100 ml flask, equipped with magnetic stirrer,
Dean-Stark extractor and condenser, was added alkoxy
acetic acid D (10 g, 0.006 mol), toluene (30 ml) and 4-
aminomethyl-1, 8-octanediamine (1.9 g, 0.01 mol). The




mai ntai ned at that tenperature, with stirri'ng, for 16 hour s whi | st

renovi ng wat er evol ved fromthe reaction m xture. The resulting

m xt ur e wooreszed and 5 evaporated. The resulting r BEXER7/238 .

di ssolved in chl oroform (50 m) and washed with saturated agueous
sodi um chl oride solution (3 x 50 m ). The organi c phase was dried"
over MgS err], filtered and evaporated to afford the desired
product as 11 g of a yellow oil. TBN-=500- 0. 67%N EXAMPLE 44 (m
=19, n=5 p=1, R=-N+ (CH2) 3N(CH3) 2) To a 100 m

fl ask, equippsdloing mayburiecwasi heated to reflwan t&mpekrabureacdmi and

copdenser . NEEnediRGatRkothal® eposdBlts SR DI AR QAR T, Lol nene

(30 M) an I am nopropane The
resul ting rRGEXS ewm%sraeaﬁ@evwgr YRLEx FHﬁ’éé’ﬁét fromfde reactimp ntai ned at

that tenperpitEereW t Phst rééullﬁanbofnﬂc@ure was l&@&%d’@ﬂﬁt renovi ng wat er
evolved fromthe reagtio The resggl ting m xt ure was cool ed

and 3 ARSTATes. Thne respiFine: cepidhe.sasy £ rin
chl or of or mc(l-SDofrd:ﬁoﬂmd (sashaal mﬁhwaahudaw&dha@utmted aquesdgh um chi ori de

| ut 3 dried S
Frltered aPavincriteries S598RIGn 3 & sRoRids) Tl Srome RAES of o
pal e yel | owass |dried oveTBMgS0Q.,2fdlitered andEléAHBbEa«t’;éd (o aﬂﬂ;rdl =5 p

'T'ola ?06 m‘:@?‘? asiSl g'_%ﬂ)gh&g %ggiér;énog%l[ gr g%gfbw U:L)1£ regIEdN Dean- St ar k

ext tlct or éhcﬁ'b’ﬂ?‘ndenser was added di pentaerythritol (3 g, 0.01
nol ), di met hyl sul phoxi d 20 m), xylene (30_m) and para-tol uene
L8 (Gng-ge0, b

sul phoni ¢ h& PesBI £i hg M xt M8 -was heated, with
stirring, tmﬂfpjmcmg oA solution of alkoxy acetic acid D - WO
97/ 41092 PCT/ EP97/ 02
D51 - : To a 100 ml flask, equipped with magnetic & :erer
Dean-Stark extractor and condenser, was added alkoxy
15 acetic acid D (10 g, 0.006 mol), toluene (30 ml) and

N,N-dimethyl-1,3-diaminopropane (1.2 g, 0.01 mol). The =
resulting mixture was heated to reflux temperature and
maintained at that temperature, with stirring, for 16
hours whilst removing water evolved from the reaction

20 mixture. The resulting mixture was cooled and
evaporated. The resulting residue was dissolved in
chloroform {50 ml) and washed with saturated agueous
sodium chloride solution {3 x 100 ml). The organic
phase was dried over MgSO,4, filtered and evaporated to

25 afford the desired product as 8 g of a pale yellow oil.
TBN = 0.21%N |

EXAMPLE 45 {(m = 19, n=5, p=1, R = -{0-
CH5C (CHL0H) 2CHjy) 5-OH)
To a 100 ml flask, eguipped with a magnetic

30 stirrer, Dean-Stark extractor and condenser, was added
dipentaerythritol (3 g, 0.01 mol), dimethylsulphoxide
(20 ml), xylene (30 ml) and parastoluepe sulphonic acid
(0.5 g). The resulting mixture was heated, with
stirring, to 140°C. A solution of alkoxy acetic acid D



(10 g, 0.006 mol) in xylene (20 M) was added dropw se over 20

m nutes. The ;ﬁﬁnﬁr ature was nai nt ai ned at 140[ er r | Gotkbdro2238
stirring, bl ours, whilst renoving the wat er evel ved fromthe
reaction m xture. The resulting 5 m xture was cool ed and evapor at ed.
The resulting resi due was dissolved in hexane (50 m) 'and washed

W th saturated aqueous sodi um chl de solution (3 x 25 m).

The organi c phase was dried over MySO4, 1} tered and : evaporated to
afford the de red Py I I [

EXAMPLE 46 315. cé)"b%tsn%sl) J%x 9&1%:3@%0(;20 ) s 48468 JirOpw:\.se

CH err] C(CH epv]EW[Oemﬂrmﬂ[ea r] )'J:;-;eq-tgemperature wa®p maintakned| atk,
equi pped wi thy3oBRINGLILG stirrimf, IF&F  19aRnS 3%.@1@& afémav’ilﬂg

condenser, was ad ed 15 tripentaerythritol (4. dl nmet hyl -
sul phoxi de ( ZWaRRF, evflaies (ERPTHEhS KERRART SHisire - Thesﬁesnéﬁ.legac. d

(200erTjc 'a MERELEE D ’d"“ac! ﬁgm‘d e"a%"eﬂ{??‘g%d mﬁﬁ%“"a’[“ﬂgge n
| ene (20 ni eﬁ&é ' v&idb Fiht 3RA W ture

\)/(v)a/t_s ( rrazatatrlae:féchtaqlﬁl:[w rsicﬁ:.wm tdhldride nepldtiod5(khour 835 ml) .

St oMo AL RYO YL B IR £ Yaso, . £ ELULE: oThe

resulting mx eva resu ng resi due
was di ssol vedevappsated Maﬁo(mb the mmwpwm aat drateff aqueous

sodi unp %Zgo?eﬁ_ t1| on (3 x 25 m). The organic phase was
dri ed over I\/gg tere and evaporated to afford the desi red

product as 12pgapbra ¥e | Qw @ lis, = LEg7-(Ne-19, n =5, p:=
R(H[err] = 30° u—l[err]C(CI—Il_&enrr]O—l)'[%ecrger'Cl—l[err] OlerrlH

To a 100 ni fFHek (CHeRH p&dal magnet i ¢ stirrer, Dean-Stark
extractor and congenaenoowad Fdeek, equipged rmmraedyié:gnétﬂic(O 4.9, 0.001

mol ), di met hyI stirrer, Delétl plg%gr%e e(xyt(%égt)dr %cfn&or%}%%,??\g%ﬁggdg ol uene

WO 97/ 41092
15 tripentaerythritol (4.3 g, 0.01 mol), dimethyl-

sulphoxide (20 ml), xylene (40 ml) and para-toluene
sulphonic acid (0.5 g). The resulting mixture was
heated, with stirring, to 140°C. A solution of alkoxy

acetic acid D (10 g, 0.006 mol) in xylene (20 ml) was

20 added dropwise over 20 minutes. The temperature was
maintained at 140°C, with stirring, for 15 hours,
whilst re@oving water evolved from the reaction
mixture. The resultingemixtdre was cooled and
evaporated. The resulting residue was dissolved in

25 hexane (50 ml) and washed with saturated agueous sodium
chloride solution (3 x 25 ml}). The organic phase was
dried over MgSO,. filtered and evaporated to afford the
desired product as 12 g of a yellow oil.

EXAMPLE 47 (m =19, n =5, p =5, R(H)p =
30 HO (CH,C {CH,0H) 5CH5-0) 3H) -

To a 100 ml flask, equipped with a magnetic
stirrer, Dean-Stark extractor and condenser, was added
tripentaerythritol (0.4 g, 0.001 mol), dimethyl-
sulphoxide (20 ml), xylene (40 ml) and para-toluene




- 52 - sul phonic acid (0.5 g). The resulting m xture was

heated, with stirring, to 140[err]C. A solution of al koxy -acetic
acid D (WOP7TY109% 005 nol) in xylene (20 nm) was adBEHEEY & . over
20 minutes. The tenperature was 5 mai ntai ned at- 140[err]C, with
stirring, for 15 hours, whi | st renoving water evolved fromthe
reaction m xture. The resulting m xture was cool ed and

evaporated. The resulting residue was 8kssol ved in hexane (150 m)
and washed wi th saturated a ueous 10 sodi um chl ori de solution (3 x 50
n). The orgahphophgsacid (0.5.43 .dr The aesultgoos mipituxe etksind evapor at ed

to afford heatedt haleﬁsvstsérah?dueb a4909cd Of ANV8 HEIdOW é
EXAMPLE 48

err [
To a 500 m ??5%? asaé.Bpéé “%i B Ha&ﬁétFPIQtFPréﬁf%ne (ZJ(ji Pge with
200 m cron addéd deepwibker bveml Rectmifiutes. Thed tempeartire Wass added

alkogy acet*alﬁﬁégnEdTE901QO° with! s%& g& ’ %§g§é§ %1 |.enetetram ne (15

g, 071 resu i ng m Xtar -'110[err]C, with
an 20 avhilptr gempyivgowated- 2o lvietnifoom ¢ henineaaitiicen at t hat

te"peratuerlﬁﬁﬁPeStTﬁE'Qgsuﬁeﬁné R?#Eﬁf@hhkﬁtcooled an™oVvi ng wat er
om't

evol ved fr e reaction ultgpa resi due- was
di ssol ved i eVapPBRbeer nThesgeamnlting resiguenwsise diwsod vest dmat ed aqueous

sodi um chl Qﬁéﬁ@n85(150 ﬁ@buahanwééhéalaﬁtw )satum%e@r %ﬂéb@ase was dried
over NgSC{er%% f|| d .and ﬁ orated to af&grd % ., desired
prodfct as 5”0? °5F8ﬁn58 PEieaN (2 # PR The oxgaPAARRASEXAVPLE A

Em = 0, n =w&s fried, over MgSBu7 fhl(leﬁkegr ﬁgﬁﬂ[ emabaﬂbq:(rerd @d]iag(ﬂd’f‘f”]) |
correspon 0 | anples 1 an
2 of FR—Io A- 2 %%2§§§£¥e& E)SEB(EI'INIZAS Fst'alk n’%ﬁ%‘f’: | ilel[q%@'rg s errplrrgyed

" DOBANCL" t pgxylateq1485-4 ¢ NCL g & reg stered trade mark),
..avail abl e fg%%¥%%§bg§ thpan%észbf Eﬁg Roy%l ® tch/ Shel | group,

orrespondlH@HZQHzﬂg)abﬂWe fornul a
PCT&§P97/02238 To a ¥6b9mi4¥988k, equipped with magnetic stirrer,

air sparge with 200 micron frit, Dean-Stark collector
and condenser, was added alkoxy acetic acid E (200 g,
0.12 mol) and triethylenetetramine (15 g, 0.1 mole).

_ The resulting mixture was heated to 90-110°C, with an

20 air sparge rate of 100-200 ml/min and maintained at
that temperature, with stirring, for 5 hours whilst
removing water evolved from the reaction mixture. The
resulting residue was dissolved in chloroform (350 ml)
and washed with saturated aqueous sodium chloride

25 solution (3 x 1so'ml). The organic phase was dried
over MgSO,, filtered and evaporated to afford the
desired product as 186 g of a brown oil. TBN = 0.76%N

COMPARATIVE EXAMPLE A (m =0, n= 7, p = 1,
'R = ~-N(CH3CHCH2CH3) 3) (corresponds closely to the N,N-
30 dibutyl amide (1) of Examples 1 and 2 of FR-A-2407258)
As starting material there waé employed "DOBANOL"
ethoxylate 25-7 ("DOBANOL" is a registered trade mark),
available from member companies of the Royal

Dutch/Shell group, corresponding to the above formula

NH)3 H 15



- B3 - (Q wherein mis O, nis 7 and R err] represents a (Jerr]

al kyl groug, %\f g Mh 515 and a kinematic viscosity of PCT/EM%/02238
mferr]./s at accordlng to ASTM D 445. To a one litre flask,

equi pped with nechanical 5 stirrer and nitrogen purge, was added

sodi um hydri de (64 g, 1.6 nmol, 60% di spersion in oil) and
tetrahydrofuran (100 mM). To this agltat mxture a sol ution of
"DOBANCL" et hoxylate 25-7 (384 g, 0.76 in tetrahydrofuran (500

m) was added adual Ly _ovyer, 10 1T | LXIure was
then heat ed- tégﬁ el'Pl u§e¥.n W 1520 nerlast tr?(r)elémfsdoR r}%&{ oﬁp r?E-Bzzlb 250 C and
sol alkph groum,oh@azcmg Y &1E @Il @ @ur@n@trm Viscosity of

te”ahydrofl”é‘ﬂ ft@0sITh) RS caddRl GadyIAld WP 245 hours. The
0]

m xture was stirred at 20-30 C fo urs, heated at refl ux
tenperature for 1Tﬁo§r°n§oéﬂ§aeaﬁé35k equﬂﬁ@ﬁda&¥£h|WﬁFWﬁQ¥F%&drochloric

acid (8 N aqUQ@ﬂ?rer and 9AlttHogen) pulle,’ add dddedrisddien Ingdexdéeact ed
er (3.x 500 n1) the canbi ned Qr ani_c, phase - washed

with h %
with saturat e§®4q8eots 8sBRLameOfi %@?:ﬁﬁQﬁlﬁﬁ1Qﬁ} andy x 200 n). The
organi ¢ phasetgpgalydedfaran NQBO @l)]., To thisf |dg:araaréchnm&:emaperat ed to

afford the desired. " ory, to,f R
wherein m S0 u?goa gnd P%ng@i %E%ﬁ??f&%é Sgife ye %i?énﬂégb
1.6 neqg[ err]inAtetrabysdrafuran (500Told umeladde§1gnﬁdqak&un@pen Rith
magnet;inC irr a Folq

m). 8 this tﬁgéébovgth?ngESQE@€ﬁggig&% QQQEQHQH(HSQtéalég f&gg added
gradual | y ovekeHpprakixg: &PF 3 HoUs. °°°1ed- FhéQﬂ§QHQ|4ﬁFrﬁxture was
heated to reféemf;szbnlolzoem%eoacetaeda@i@eas:st lgi @nylo Slwslideinas renmoved -

by distillati aC|d dj ssolved in
t ol uene (100 ﬁ?}raﬁﬂgﬁﬂégaaﬁrgaw oVWgs a églﬁf%ﬁ&%i?%ﬁ°%ﬁ%u%ylan1ne
(103 g, 0.8 nebkrsn tTheemdxture wa(szmlm)edahtsmhaw ratfomsli4 chonkafain

Uhe 19acti ON f8areq LEMBEERLM BehBeddedde rob'S Bl SPRglidged for 1

WO 97721092
then acidified with hydrochloric acid (2 N aqueous

solution). The resulting mixture was extracted with
ether (3 x 500 ml) and the combined organic phase
washed with saturated aqueous sodium chloride solution

20 (2 x 200 ml). The organic phase was dried over MgSQy,
filtered and evaporated to afford the desired
intermediate acid corresponding to formula R wherein m
is 0 and 1 is 7, as 406 g of a pale yellow oil. AV =
1.6 meqg~1, AM = 78%.

25 To a one litre flask, equipped with magnetic
stirrer and condenser, was added thionyl chloride (60
ml). To this the above intermediate acid (200 g, 0.04
mol) was added gradually over approximately 2 hours.

| The resulting mixture was heated to reflux for 1 hour

30 and excess thionyl chloride was removed by
distillation. The resuiting acid chloride was
dissolved in toluene (100 ml) and added dropwise to a
solution of dibutylamine (103 g, 0.8 mol) in toluene

- (200 ml) at such a rate as to maintain the reaction

35 temperature below 25 C. The mixture was stirred for 1



- 54 - hour, filtered and evaporated to afford the desired

product as 263 g of a pale brown oil. The products of .Exanples 1
to 48 angoGemypmzati ve. Exanpl e A were subjected to BETEREMR2Wne of
the 5 following tests in liquid fuels:- (1) | nt ake Val ve
Deposit Simulator Test - Inclined Hot Plate R g (1)

I nt ake Val ve and Conbusti on Chanber Deposits using 1.2L Ope
Kadett Engi ne 10 (iii) | nt ake YabBde- Deposits using 2.3L Mercedes Benz
M 102E Engi ne (iv I njector Fouling using 1.9L Fiat Regata

| ndi rect  hour, flltereﬂnﬁé@tPUﬁPBFé§éﬁ EﬁgﬁﬁéO the desined ake Val ve
Deposi t S'ﬁ&f@&@étT3§t263|§CbEnad HQE b&own oil. Plate Rig Thi's

si mul at or test corres ands clﬁs% g 9 aa%gscribed i,n SAE Paper
890215, Daneshgar® RBFOGRCLs: gfgExamp eslﬁfFﬂeﬁ@e Fomparative® upon
Gasol i ne DepeamplSBunl deldp subjected tbeaknlleketVaineest theiroit, USA, 27

Febrgary t9f§i29w1n P?E?g %ﬁSglﬁé;ggfhgig .rig utilises four |ncI|ned

pl ates es aré"strips of sandbl asted .

al um nium 5 nilon 2 a ropve al ong
aum lengtﬁlFB | O @lle v§i[981 wggssﬂa ¥iRg13cBenEERL - TaclL i Ve
angl e of 3 degrees HetaPigtetBigs t he horizontal The tenperature at
the top. end(p{y eachrnrake vRL9ECahd ﬁBinBi;@tESH @haﬂiQQrCn%%saité he mddle
of each plate |s naintaine 250 Gasol 1 ne sanpl es,

containing test mat¥F1BFslatbaOpe KadEGHcgﬂﬁﬁaﬁion of non-volatile matter
of 100 part&ipey 30Intakei Vhive bygpveigbt uspagwe .Bh bMescebes Bl

pr epar ed, ortions of the gasoline sanples are
delivered at a ratgﬂo%QgEnkﬁg}ﬁinute from gl ass syringes fitted with

20 gauge st é&ier) hypobiejectotuBouling uskngklnebdFestiRegathenmdmn&:ﬁu t he

top end of each Injection Diesel Engine

(i) Intake Valve Deposit Simulator Test - Inclined Hot
15 Plate Rig
This simulator test corresponds closely to that
described in SAE Paper 890215, Daneshgari et al., "The
Influence of Temperature upon Gasoline Deposit Build-Up
on the Intake Valves", Detroit, USA, 27 February to 3
20 March 1989. The test rig utilises four inclined plates

in parallel. The plates are strips of sandblasted
aluminium 50 cm long and 2.5 cm wide, having a central
groove along their lengths 3 mm wide and 1 mm deep,
mounted in the rig at an angle of 3 degrees relative to
25 the horizontal. The temperature at the top end of each
plate is maintained at 400 C and at the middle of each
plate is maintained at 250 C. '
Gasoline samples, containing test materials at a
concentration of non-volatile matter of 100 parts perx
30 million by weight (ppmw) in base fuel, are prepared,
and 100 ml portions of the gasoline samples are
delivered at a rate of 0.6 ml/minute from glass
syringes fitted with 20 gauge steel hypodermic Luer
lock needles into the groove at the top end of each



WO 97/ 41092 - PCT/ EP97/ 02238

- 55 |ate. Once delivery is conplete, after aboutpcq R4

and 40 ni nWOXM418%%e bl ates are allowed to cool to ant;l.cé%‘n lo3ss
terrperature (20 © and are washed wi th n-heptane until the run-off
liquid is clear, and are then left to 5 dry before assessnent of any
deposit present. ' Assessnent is made using a "SEESCAN' (trade
mar k) Mar ker | mage anal yser with §%2*512 i mge menory coupl ed

to a "SONY"/"SEESCAN' (trade marks) CCD c marag%é dqp wi th N KON
(trade mark) BPHatemcr8nFendelivgry; 4§ sompgete. e&f)ét Wei hgheMdEEssed i s

by two 12v Tungst£o llnilﬁﬁﬁes, the maﬂbeda&*e alliowed ub davlecd®f 22 cmfrom
tthe point on e_canera.is focq§ed and_at

angl es of 33 HMHERE gﬁﬂgflﬁ‘%&gg 33@“”;@ G\/@ Ifo Waphed with H-heptage

A clear portiwmil the puatefifsliguéd usdedears and aredrerr hefit avoi mage

thereof captuigd pIhersegLb@lefibnt of at/1BeBldit GAULA Ny deposit is

t hen noved ben ner a an nage |s captured. The
i mge analdseesamenteis prge| usyngouar 4SEESEMY pibzade tMﬁ)ﬂQD

deposi t 'mag%M&Pexﬁkgénahaw@eim%ew 8724542 |J.Ynage memdBASUhGS1 £8€ ar ea
and optical densit Sit | xel s "contai ned wthin

overal | neas? iy #g EESCAN" (ExRds ﬁ‘ﬁé'gsa\nq CR SHMA%R epiineed

density for tuech 'ERON (tradet RarRYMEBEC Mackal lensf. WIithting esprded as a
test 28 Al Wiate being asBeadeh®1® pilifcl $30 Hbglesl {dmiable 1 as
mat eri al mounted atRatligear distance of 2@FEcamfren\dhe point on
1

93
4 angles of 33ggdegrees and 147 degrees relative to the

the plate up§ﬁ which the camera is ff%?sed and at

plate.

15 A clear portion of the plate is moved under the
camera and an image thereof captured. The section of
the plate containing deposit is then moved beneath the
camera and an image thereof is captured. The image
analyser divides, pixel by corresponding pixel, the

20 deposit image by the clean image and automatically
measures the area and optical density of deposit at the
pixels contained within overall measuring frame, and
calculates an integfated optical density for the image,
the numerical value of which is recorded as a test

25 rating.

Results of this test are given in Table 1 as
follows: -
Table 1

Test material Rating
(Example No)

1 86
2 93
3 135
4 ' 90




WD 97/ 41092
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- 56 - Tabl e 1 (continued) Test
mat eri al wo 97/41092 Rat i ng (Exanpl e No) PCI/EP97/02238
5 71 6 .
58 7 84 8 -
114 9 174 10
94 11 - 56 - 140 12
187 13 . ' 171 14
55 15 Table 1 {continued) 69 16
63 17 211 18
46 Tebt material Rébing
214 {EXdmple No) 114 22
61 23 75 24
79 25 s 12471 26
71 27 30 28
162 29 © 538 30
49 31 7 4684 32
25 33 3 34
% 8 f14
9 174
10 94
11 140
12 187
13 171
14 55
15 69
16 63
17 211
18 46
1% 75
20 214
21 114
22 .61
‘23 : 75
24 79
25 124
26 71
27 30
28 162
29 53
30 49
31 46
32 25
33 32
34 23

20 7
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- 57 - Tabl e 1 (continued) PCT/EP97/02238
Test mat er‘lwglg‘mm92 Rat i ng. ( Exanpl e - No)

35 47 36

42 . 37 78

38 77 - 57 - 39

49 40 171

41 190 Table 1 (continued)42

41 43 _— 106

44 TesChaterial Rating

1ot (Exiple No) 165’

47 LTUJ =0

187 CO"Q%' A 24

Base Fuel 66 In Tabl e Z, the | ower}the
rating the bettel. Ad®ordingly, it{can readily #é& seen that }he
results fgr all of the test materipls of Exanpleg 1 to 24 arg
superior both tojthat for Cqnparative Exapple A and for_5 base

gasol i ne. (i) | ffake Val ve anfl Combustion &anber Depos|ts
using 1.2L Opel Kadett Engi 3@ he test mateapals of a nupber of
t he Exanpl es hav be% tested in ajlaboratory gﬁiticylinder bNngi ne
to-10 eval uafe their intiake val.ve andjconbustion nber deposi t
control performafgce. This eddine was a 1.2L twLBOcar burettor}four

cyl i nder spark-i nition-engh@e---

41

43 106

44 84
45 151

46 169

47 109

48 187
Comp. A 246
Base Fuel 266

In Table 1, the lower the rating the better.
Accordingly, it can readily be seen that the results

for all of the test materials of Examples 1 to 24 are
superior both to that for Comparative Example A and for

(ii)

10

deposit control performance.

base gasoline.

Intake Valve and Combustion Chamber Deposits

using 1.2L Opel Kadett Engine

The test materials of a number of the Examples have
been tested in a laboratory multicylinder engine to

evaluate their intake valve and combustion chamber

This engine was a 1.2L

twin carburettor four cylinder spark-ignition engine

manufactured by General Motors’ Opel subsidiary and is

used in the published inlet system cleanliness test CEC



manuf actured by General Mdtors' Opel subsidiary and is
publ i shed inlet systemcleanliness test CEC
PCT/ EP97 /Mo 97381092

It has 79 mm bore, 61 nmstroke and is

| oad and speed schedul e

as set forth in Table 2..

used in the
WO 97/ 41092,

- 58- PCY/EPY7R238- 87 .
operated under a prescribed
represenggtlve of typical dr|V|nchgrd|2|ons

abl e

Step
r/mn
2

29 1
In nDdlfyln
(+ or -

was used. The

w 40 | ubri
40 hours incIudiA
hour runni ng peri
two additives to

Lallng.ol
g Stfé?:l»lr

ods. ﬁ
he fpefe

the air
e&tra oi

M n car bur et t|jo
‘ gim

sratndowagcaf

?rlégﬂg conditi

I'nj ect

t gbadhe N 1
or

b

‘etf%hM@S

Tim%—dﬁﬂh—8+9ad{;hﬁgs 7§§@§Qbore, 61 B strokelga is

6®@perated @ader a preﬁmxnbed load and spee@ schedules0

%@%resentatlve of tyﬁlcal
the procedure,

s )igntpkde
| ubricating oil Tableh@ sunp was "SHELL" - HELI X"

38s as. 1850
na?n?alne& at 25[err]C‘

i on down the val ve gui des
10
ion 10 was
nd second 12
sed to enabl e

val ve and
from 2 cylinders.

conmbpsti (

n chager dg
the t

Lianequsly
posi tg wei gh
ests re (

_Consequent!|y, intake
ts apgpavefage val ues 15
ondgg%gd of the sane base

coﬁ#&?0|al

unlegggd f §e

gasol i ne represertati%e of
of 100.0 and a MJN of388. cong@i ned 29 57. 1
ol efins (ASTM D1319), 4and 20 ;zohad : flnak boi

(ASTM D86) . o5 ”“*"'13Ls e e et ao) ted in the
base gasol i ne together mnth a pol yal phaol efin (PAO). The

pol y%l phaol efin I‘P@?uo%iﬁﬂr?gg% E‘&ooéé&??@[ Qltxe air inlet was
maintained at 25°C (+ or - 2 degrees) and no extra oil
injection down the valve guides was used. The
lubricating o0il in the sump was "SHELL" "HELIX" 10 w/40
lubricating oil (API SG quality). The test duration
was 40 hours including 2 hour shutdowns after the first
and second 12 hour running periods. A twin carburettor
set up was used to enable two additives to be tested
simultaneously.

This had a RON
% viaoomatfcs with 4.0%v
|ng;BS nt ¢f 211l[err]C

10

Consequently, intake valve and
combustion chamber deposit weights are average values
from 2 cylinders.

All the tests were conducted on the same base
gasoline representative of commercial unleaded fuel.
This had a RON of 100.0 and a MON of 88.5, contained
57.1% v aromatics with 4.0% v olefins (ASTM D1319),
had a final boiling point of 211°C (ASTM D86).

The test materials were all incorporated in the

. base gasoline together with a polyalphaolefin (PAO).
The polyalphaclefin was a hydrogenated oligomer of
decene-1 having a viscosity at 100°C of 8 x 10-6 m2/s (8
centistokes). The concentration in the resulting
gasoline compositions of the test materials was 500

-«

15

and
20

s~

25



decene-1 having a viscosity at 100[err]C of 8 x 10[err] nferr]/s (8 25
centistokes). The concentration in the resulting ga 7102238
conposi.t i W9 Hf4193% test materials was 500 WO 97/ 41 69

PCT/ EP97/ 02238 ' - 59 -. ppMW
(non-volatile matter), unless otherw se iggdicated, and of the
pol yal phaol efin was 500 ppnw. esults of these tests are given
in Table 3 pomy {RbhOVbDEtide matter), unless otherwise indil@édtédj
Test materi al Deposits in CEeL K?d%tt Englg%o (Exanpl e No.)
| nt ake val ve and of thkg. paiy¥pophaolerfin was ppmw. deposi t
Chanber Deposit Results of these tests are given(nw Tabie) 3
(ng/cylinder)f 1lowing: 1 2 1026
1 (no PAO ollowing: : 1217 1 (250 ppmw)
17 5 - 1059 3 Table 3 5 .
1265 4 6 1180
26 Te$§1m§9erial Depdsitslgﬁlopel Kadett éﬁgine'
1238 : gExample No.) Intal@s valve Comb@dg ion
9 169 dept828 Chambe) Deposit
3 1260 1l(mg/valve) (mg/@ylinder)
1034 32 S) 1274
13 1 5 . 2167 1026
13 2 24 1%
A 0 17
1100 c%n§.§°AP 0) 51 1241
Base gasol i ne 1 (2501 ppmw) | 1171 195800 ppm AHAO
Base gasol i ne 3 280 51179 12lesne
4 ' 6 1180
5 20 1051
6 36 1151
7 0 1238
8 68 . 1068
9 169 | 1326
10 3 1260
11 0 1034
12 9 1271
13 i 5 1167
14 13 1255
24 17 1100
Comp. A 51 1441
Base gasoline 179 1171
+ 500 ppm PAO -
Base gasoline 280 1179
alone

In tests on additional compounds a different base
gasoline was used. This had a RON of 98.7 and a MON of
. 87.3, contained 48% v aromatics with 7.5% v olefins,



In tests on additional conpounds a different base gasol i ne was used.

This had a RON of 98.7 and a MON of 87.3, contained 48% v aromatics
with 7. 5%0o9msedi ns, WO 97/ 41092 PCT/EP97/02238 .
PCT/ EP97/ 02238 - 60 - (ASTM
D1319)- and had a final boiling point of 208[err]C (ASTM D86) . ‘
Results of these tests are glven |n Tabf® 3a followng. 5
Tabl e 3a Jest er| 0 s in Kad Engi ne
( Exanpl e No(fSTM 01313 &nf d a fln%iﬁ@%§ iRg po nL of S%%°C
deposi t (ASOMAIIBE) Deposi t i (mg/ val ve)
(nmg/ cyl i nder) . .1 976
15 Resultslff thé%e tests are given in Table 3?6
4 followiggy. - 17 20
11214 18 . Table Za 1173
19 23 ] 23
24 1298 —26— o
1126 Testyqnaterial Deposits im Opel Kadett Engi®g0
Base gasoline (Exampléﬁ&>) Intake v %3 Combq'éggnppm PAO
Base gasoline e Chanibed
It will be notgd that aII of t He ga f 931 o] a|1ing
test material sjof the present X éven?ﬁén a enﬁg /%bgo ugplon
chamber deposi s tdhan 10 tHat contaijning the paterial ggfg Conparatlve
Exanpl e A, that all of tihe gasoline conposjtions containing. test
15 . 4 1269
16 . 4 1097
_ 17 _ 20 1121
o 18 . 2 . 1173
. . 19 23 1011
— 23 24 1298
26 4 1126
34 ' 0 930
Base gasoline ' 177 1112
+ 500 ppm PAO
Base gasoline 267 837
alone '

<
¢ -

It will be noted that all of the gasoline
compositions containing test materials of the present
invention gave lower combustion chamber deposits than.

10 that containing the material of Comparative Example A,
that all of the gasoline compositions containing test
..... materials of the present inventi~m also gave lower
intake valve deposits than eithe the base gasoline or
the base gasoline plus PAQO, and t..at all but two of the
15 gasoline compositions containing test materials of the

present invention also gave lower intake valve deposits



materials of the present invention also gave | ower I nt ake val ve
deposits than eithe the base gasoline or t he base ga éhﬁﬁnﬁﬁ PAG,
and t hat aMO 8025 of the 15 gasol i ne conpositions cont.al ning
material s of the present invention also gave |ower intake valve
deposits WO 97/ 41092 - 61 -

PCT/ EP97/ 02238 - 61 - t han t hat
containi ng t hﬁpgﬁt ehiad! RhtE@MWHAitne materlal Betbfodrative A
nodi fication of the above procedure was used t i nvestigate the

cl ean-up pot eBEPEPLEf Hhe test 5 - naterlals of the present invention.
In a first phase a modlflcactlmaan oM @hee dbovel pravcdisee gvss| usedf ep 20

hour s under % edul.e of TabI 2 mnth RL 51 ref erence
| ubri cating oFPVPﬁttlﬁé &@E‘ﬁ etrﬁd'f di smant | ed
and theé wei ghmauieru.atla;kefvaﬂheepdmmu ﬂﬁrentmreasuheda finsthphaseoad

phase the intgkg yal ehgint is run on b%‘%@%dlﬁﬁ&e#éf%b%&&%ﬁohh%&at on,

wi t hout being , new o e engi ne and

t he | ubri cati tiheoskcheduliee Osfurﬁah]@ Grangiddh (GEC et 31 rEferenCEHELI X"
| Ow’ 40 'Ubr'cﬁngQthhf@Ag lsgdmﬁﬂétéﬂgfﬁé sumg . SHd" eﬁ&gnéFE% ﬁre

regl stered tr engine I's run using test

above for 60 fégmantled andbﬁ&&'Wﬁ%gnﬁﬂﬂihHQ¥%ﬁe1¥&ﬁ¥? eﬁﬁﬁthe melght of

i nt akqg me&Qh!‘%ddeF)Q%l tEhies stéwhmmgeectwdmmmre@lweg hatBat
at the end of thi t% clean up tﬁ? grocedure was
fol | owed usi n§ePtfce et®in §1§a&ﬁ59i?§%nﬂﬁﬁﬁq fr Pt 4t Yt B8R

non-vol atile cleaned,natheﬂ)oaﬂ tiid tteasti srafidrtiesd tod Ehanahglﬁeaadd for

Compart son PULRRESikp Bhela 095 WIPIABE 15, coongen, £6L L8800 O L1

second phase, e reduced by
48%in the calBEBAX" 10w/40; Jubydsatiing cunpoARY d36 combitvhg t he t est

mat er i}3l "SHELLEX%EB|@HELIWhe@%§SEé&iéﬂEfﬁﬁfﬁ%ﬂd§3ﬁ§¥9§)t5 pad
i ncreased by 35% 1 n the case of the base ‘gasoli (rri) Intake

Val ve Deposit 8n@dRrRgis. san\psiededesdnt as above foxngP nours
The test mat eghderothexadpedulead tMa1e0f2, and the weight of intake

valve deposit is then measured and compared with that
at the end of the first phase.

20 The clean-up test procedure was followed using (1)
a gasoline composition containing 500 ppmw non-volatile
matter) of the test material of Example 1 and, for
comparlson purposes, (2) using base gasoline.

At the end of the second phase, the intake wvalve

25 deposits were found to be reduced by 48% in the case of
the gasoline composition containing the test material
of Example 1, whereas the intake valve deposits had
increased by 35% in the case of the base gasoline.

(iii) Intake Valﬁe Deposits using 2.3L Mercedes Benz

30 Engine

The test material of Example 1 and that of
Comparative Example A have also been tested in relation
to intake valve deposits in a 2.3L Mercedes Benz 102E
four cylinder spark-ignition engine aécording to the

-35 published test procedure CEC-F-05-A95.




Conpar ati ve Exanple A have al so been tested in relation to intake

val ve deposits in a 2.3L Mercedes Benz 102E four cylinder .

spar k- i gnwo 94108 gi ne according to the 35 publ i shed t RIT/ERIGOWNIAr e
CEC- F- 05- A95. WO 97/ 41092

PCT/ EP97/ 02238 - _ ' - 62 -

The tests were effected usi ng different 6Base : gasol i nes (Fuel s |
and 11) due to aval | abi | XJ reasorgs . at the tinmes when the tests
were made. Fuel TP®al eﬁts ere effgefedr using SdI2roDY &2586. 2, cont ai ned

46% v | b5 gasoameat l(f&gmrsttl ana%xg)ogeb: e EASEVaBil3ts) rankdiad f
initial boil oi t Q ere oi Ling_tenper o]
113[err]C arﬁﬂt %‘ﬁ%l bBFPi A §LBOI 5553["8??] %aPﬁSTMF%egGPI had a Fuel
Il had a ROR@¥ &8. 78ahdandVENMON Bf 66.2eonrentadned 46% v 52% v .aromatics
with§. 4%v Dgl349 1 I ng poi nt
of 28[err] C%%@;g %Aﬁé'% o1 4% QﬂgflgrsaSﬁrng F?gf% a?lg ancflfl nal

boi I'i ng poi mn:etf,l@bg{:@p. jog point of @ M@ﬁ%)bo:.llng temperature sone of

t he conposi th”§134ﬁ°\Qx§’d‘dfﬁ?il/eé$'§hreg point of »gae (AN AYed @g)ycarrier
fluids. QJantltles of nmaterials are expressed |npmNof

non-vol ati | guel I hadnﬁt FQN °§u3f-’ goﬁ’BQSPt MONs odnd t-&at oRtR given in
Tabl e 4 fol I3pé ng, arbraeitst Wethabi.ag wSolefdaeor(@STHED 1319) andM th

compibtel y Hiadkanetiet BOTERBST BPRE PRoE85) S00 paigardk “The Mating, the

better). temperature of 121 C and final boilabkepéint of 208°C Test
Mat eri al (ASTM D?Qalgl_ Mer cedes Benz Engi ne (Exanpl e No.)
| nt ake Val ve _ I ng _

Deposits In some of the compositions, PAO andnfplyekder A

Biase Fuel | were employed as car#®édr fluids. Quénities of the Base Fuell
pl us

-(13215r1)p(20 fesjp materials are expressgd81n ppmw of no?xgr\pg)latile
matter. Fuel compositions and test data are given in

= Table 4 following, wherein the rating is in accordance

with CEC-F-05-A%5, wherein 10 represents completely

clean, and 0 completely blackened (i.e. the larger the

S

20 value of the rating, the better).
Table 4
Test Material . 2.3L Mercedes Benz Engine
(Example No.) Intake Valve Rating
Deposits
(mg/valve)
Base Fuel I . 452 .
Base Fuel plus 1 (200 5 9.8
ppmw) |
= 1 (132 ppmw, + 200 _
= pprw PAO + 200 ppmw 0 9.8
- Polyether A)




ppmw PAO + 200 ppnw 0 9.8 | Pol yet her

A) 1092 : pa¥APINS3802238
- 63 -, w&@/tﬁz&z‘l Tabl e 4 (conti nued) . Base Fuel
I 359 7.5 Base Fuel 11 plus

Comp. A (132 ppnmw, + - 93 - 63 - 8.8 - 200 ppmw PAO +
200 ppmw Pol yet her A) It will be observed in Table
4 that not only are t he v@abdesd4dvdicoetinmedd| ati on to gasoline

conpositions

but these were
greater

gasol i ne (Base
I nj ector Fouli

| e i bas¢ gasoline (Base Fyel I) which hgd a
%%?(?e\rﬁ%lt on‘[fcﬁjlru? he inl ¢t val ves than thelbase
Cozip.l 1B sk BRMWcotpar [ son pur Sses. (Bvp

@ 065 il -EHo R adodregat af I ndirect 10 | nj ectidn
pd using the tqgst

D esel Engine D esel_engine {ests were perfor
materi al of Exipprw Poliveihere Pl o cobcentration aof
(non-volatile matter) in a base diesel fuel whi ch was a bl ended

di esel oil (wthout additives) in 15 . a corqfnce wi th BS 2869, having
cetane value in t & will be ?ﬁ?q(}QKﬁaéﬂﬁL fiehatoRphr PREX BEPposes,

Wi t][I thi; the s;@rfqdmaramwlir; ulﬁélam_eiorseto gadsolinle cgﬁhp&ei;l::i%&fsl wer e
per forned according_t.o the old o met ho oyin i at

(i ndirect 20 cont@%ﬂ&gg sFuﬁﬁF%%%aiy%%qﬁﬁﬁmﬁﬂ?obogl P%géFggﬁ&Whe as

used in Fiat Rapatdodi dxelthait mididiesing test mateifhalenfi ne was war med up
at 150Q rpm epgi e 0t..2Q m ns.

| nj ect gr Eghﬁ%fz%lq"g's et oy leéﬁl‘r}g'hﬁﬁg? I?%%?es% éﬁoécz:*gggea ind T
engi ne was t hbaseugagelirgn Basarkirel Nmvhich had a greater

tendency to foul the inlet valves than the base
gasoline {(Base Fuel II) used for comparison purposes.

he

(iv) Injector Fouling using 1.9L Fiat Regata Indirect
10 Injection Diesel Engine
Diesel engine tests were performed using the test
material of Example i dissolved at a concentration of

400 ppmw (non-volatile matter) in a base diesel fuel
which was a blended diesel o0il (without additives) in
15 accordance with BS'2869, having cetane value in-the
range 50 to 53, and, for comparison purposes, with this
same base diesel fuel per se.
. These tests were performed according to the
following method, employing'a Fiat IDI (indirect
20 injection) 1929 cc, type 149 Al.000, diesel engine as
used in Fiat Regata diesel automobiles.

The engine was warmed up at 1500 rpm engine speed
and 25 Nm dynamometer lcad for 20 mins. Injector
nozzles were then changed to test nozzles.

The engine was then run at 2700 rpm and 75 Nm for
8.5 hours, after which the engine was switched off.



8.5 hours, after which the engine was sw tched off. WO 97/ 41092
PCT/ EP97/ 02238 - 64 - . Cool ant
oi | / wat erWOSH4MI2t ur es were nmi nt ai ned at 90+4 C. PCT/EP97/02238 .
Performance of each diesel fuel was assessed qualitatively by
air-flow nmeasurenent of fouling levels 5 produced in the engine's

I njector nozzles. The nozzl es, of type Bosch DN 12 SD 1750, were
placed in a Ricardo air-flow rigd4aecording to | SO 4010, and air-

fl ow nmeasurenents were recorded at needle lifts of 0.1, 0.2 and 0.3
nm with a ReakanpretbveteooreRperabures wésd, f8AnPajined at Bui l d
up of deposidgmi.4Tet he nozzl es causes a reduction in neasured

air-flow, and’U%gree of nozzle . fouling can be quantified by the
f or nul a: NEATRARER | Pheack diesel chwel -wasoasgesaedd) x 100

Fl ow (O eanjqualitat Vel Byl £8P £ Y8k UREa¥EEEMERASHECEoRT i AL 1QRAY Ne test
and "foul ed" valqsgﬁmere.negsured after engine test.
a

15

Aver age fouPHRMGRAILY PRIEBE FateecEPriRez2les. Theee needle |ift
| evel s) wer mcezzlfend | avs:type Bosch DN 12 $Diel7$EXaw@te)placed inF@ul ing

| evel (9 . . . . )

Base Fuel Ricardo air ﬂ%‘% g%&&ccordlng to I$Q 4410 hgrdpeiZeen t hat

very nuch r édquedeamiienpnts were evetordsdl aedneddbe t heft esbfmatari al of
Exanple 1 Was2 and o0 &"MPYSFith a vacuum é/a é&?fé'@&o%%é@e effects

evi denced by t he above 25 tests, obser I onsS have suggested that
pro ts of(so'ooofﬁﬁ%nn21l, I n accordance with the invention, my

promote flaki ngBaridd e\l GHpcEitBISin Ahehdeles caused€ROSI s in
spar k-igni tigon engines, by spont aneous qfa hesi on of such deposits.
At certain Egﬁﬁﬁﬁigﬂiﬁﬂuye sured air-flow, and degree of nozzle

fouling can be quantified by the formula:
Nozzle Fouling = Flow (clean) - Flow (fouled) x 100
Flow (Clean)
where "clean" values were measured prior to engine test
15 and "fouled" values were measured after engine test.
Average fouling level (averages of values at the
three needle lift levels) were as follows:

J
#

Fuel (Example) Fouling level (%)
1 2
20 Bdse Fuel . 55 to 65

It can thus be seen that very much reduced fouling
level resulted when the test material of Example 1 was

employed.
In addition to the effects evidenced by the above
25 tests, observations have suggested that products of

formula I, in accordance with the invention,'may
- promote flaking and removal of combustion chamber
deposits in spark-ignition engines by spontaneous
deadhesion of such deposits. At certain concentrations
30 in fuels, products of formula I may confer a level of
anti-rust protection.



30 in fuels, products of formula I may confer a |evel of

anti -rust rot ect | on. WD 97/ 41092 PCT,EP;,-,,M':;S
PCT/EP97/O - 65 -

CLATI 1. An al koxy acetic acid derivative of general
formula - [err] -wwrein Ris t

an
am ne, an am noal cohol or a polyol linked to the

noiety via 5 ~an am de or ester |inkage: Jm‘!ﬁﬁu m @ r
Cerr] alkyl; Rlerr] is an optionally substi Ca by

gr oup of 1 to 300 carbon atong; IMsg One of R and R3 is
| ndependently selected from 10 Egdkeéeﬁ—&ﬁa optionally substituted

hydrocarbyl of 1 to 10 carbon atons, the other of R err] and R err]
bei ng ndeggn { HAORH Yo £ UshiLul of
hydr ocar byl P Pﬁ %gﬂ%g bon é“Lé{d”HéE& e u?@ é t-o 358Plf5
nis fromO t&:20, provided that nin I's at | east 1 - and
pis from1lto 5. 2., An aciyy derivative according to Claim1 wherein
R I s hydrogen. 20 R21§3 i d derlvéiﬁve according to Claiml
or 2 wherein p is 1 qr
. ' R1-04-CH-CH~0 CHZ-CHZ-O —CH-CO-R (I)
p
| -

wherein R is the residue of an amine, an aminoalcohol
‘or a polyol linked to the or each -CHR'-~CO- mozety via
- § an amide or ester linkage:
R' is hydrogen or Cj-4 alkyl; _
Rl is an optionally substituted hydrocarbyl group
of 1 to 300 carbon atoms;
one of R2 and R3 is independently selected from
10 hydrogen and optionally substituted hydrocarbyl of 1 to
10 carbon atoms, the other of R2 and R3 being
independently selected from optionally substituted
hydrocarbyl of 1 to 10 carbon atoms;
. m is from 3 to 200;
15 n is from 0 to 20, provided that m/n is at least 1;
' and
p is from 1 to 5.
2. An acid derivative according to Claim 1 wherein R’
is hydrogen.
20 3. An acid derivative according to Claim 1 or 2
wherein p is 1 or 2. '
‘4, An acid derivative according to Claim 1, 2 or 3
wherein m is from 3 to 150 and n is from 0 to 10.
5. An acid derivative according to any one of Claims 1
25 to 4 wherein one of RZ and R3 is hydrogen, the other
being a C j.3 alkyl group.



4. An acid derivative accordingto CGarm1, 2 or wherein mis from
3to 150 and nis fromO to 10. ‘“l“meHHm] d de(rjl\ég;tlve#;;cordl ngt';]o
an CBE grgen, e

any onguebdydiesa ns 1 25 to 4

ot her being a C 1-3 al kyl xgroup. # WO 97/ 41092

PCT/ EP7/ 02238 _ - 66 - 6. An.
acid derivative according to any of Clains 1 to 5 where R err]
represents a CJerr] al kyl group, a ph&dyt or benzyl group or a

err] al kyl henyl or ((Jerr] alkyl benzyl group. 5 7.
,(A%[ amL dér?/v)d%qpv%c’aéc%?mﬁt%‘be @%%@%eﬁ@mnm@frplams 1 toepresents a
Jerr] a'@thHﬁéﬂkl rs@reseﬁtsﬂﬁ @f'QOdQIkY§t ¥SuﬁCCQrBhEQ loﬁény one of
Clains 1 erein_the COfgyf?
represent?qﬂﬁy;egﬁ?ﬁg ha? {He-pend dPH%P pr (Cl 15 alkyl)
HX[ ( CR4 R4 @2y Y @&Rﬁ)ﬁ\l%] d[R1)s(CHR5) eR7] f (CR5R5) g(R8)h]i RO .
(Ilg 10 rein, Xis 0 or NR6 each R4 |nerendentIy
representg'hyJVbjﬁﬁ- derivatiyg| 2ReP¥NInGita €baim €awheneinoRs or
hydr ocar bylerafesents a CygodOabeybogragpns substituted by at | east one
hydr ox . ] d ndegn .represents
hgdroggn gr Ang'llrcqllh%P roca‘? i %faﬁgéj‘%&%rg g%éba#) Hﬁsgg Eix'lms 1 each R6
i ndepende®@ y r"’é”gﬁ%’é’ht %ﬁ?‘@@@m%rOf R{H)phyaf oebith| Rof 1 to 10 carbon

atoms,  represent REKEFESEHS, nid ¥Nd Sowdral kesedhyh- Mk or 1,4-. 20

plpera2|ned|yl noi ety optionally substituted by one or nor e
hydr ocar b f
i %dependeﬁ’ﬁ e{%ﬁ%;;@%fg&ﬁﬁ#g?gf ggabﬂikﬁ 253 (CHR®) eR7] £ [ (Cﬁgﬁ%g(@]&?m]&l@
hydr ogen, hydrocarbyl of 1 to 30 carbon atons or a
- CO( CHOH) t (CHR[ err])j (NR[err]) k( CHRC&rr]) [err] OH
10 wherein X is O or NRS,

each R? independently represents hydrogen,
hydrocarbyl of 1 to 10 carbon atoms or hydrocarbyl of 1
to 10 carbon atoms substituted by at least one hydroxy
group, _

15 each R® independently represents hydrogen or
hydrocarbyl of 1 to 10 carbon atoms,

each R6 independently represents hydrogen or
hydrocarbyl of 1 to 10 carbon atoms,

R7 repredents a C5.7 cycloalkanediyl-NH- or 1,4-

20 piperazinediyl moiety optionally substituted by one or
more hydrocarbyl groups of 1 to 10 carbon atoms,

each R® independently represents NR10 or CHR1O,

R? represents hydrogen, hydrocarbyl of 1 to 30
carbon atoms or a -CO(CHOH)t(CHR5)j(NRS)k(CHRs)loH

25 group,

R10 represents a - (CR5RS) NR6R9 group,

R1l represents a Cg_- cycloalkanediyl moiety
optionally substituted by one or more hydrocarbyl
groups of 1 to 10 carbon atoms,

30 a is 1 to 10,
- b is 0 to 10,



25 . group Rlerr] represents a

CR[err]Rg&Pﬁ g TINRlerr]Rlerr] group, Rl err | pCrRPERREsSS 2
C[err] cycl nedlyl noi ety optionally substituted by one or nore
hydr ocar byl groups of 1 to 10 carbon atons, 30 aislto
10, - bis 0to 10, WD 97/ 41092

PCT/ EP97/ 02238 cis 1 togh0,.

dis 0 to 10, eis 1to 10, t@gﬂ”lﬂ"

gis 1lto 10, cis 1 t8hs00r 1 i 'S 0 to lﬂ
J] is 1to 10, k is O or -1, 10 1is 1to 10,

ris 1to 10, dis 0 te 8.0 or 1, and t is 0or 1

and integers b, d,efigng toi mdicate nunbers of 15 associ ated noi eti es
present, and the vPrloua noi eti es [ (CRAR4) aQ, [(CR5R5)cNR6],

[ (CHRS) eR7] and 8 R5)g(R8)h] may be in any |inear -order.

9. An asid derivatgvnsamcbodlng to Caim8 wherein in formula I'l X
is 0 or NR6, each %ngeggngently 20 represents hydrogen, Cerr] alkyl
or (Jerr] hydroxyal kY each R err] independently represents

hydrogen or Clerr]i 1s 0 tal kPl , each Rerr] represents hydrogen or nethyl,

R7 represe sjd@ 1, ebphgera2|ned|yl noi ety or a
cycl ohexanedi yl - _ nnlety ogtlonally substituted by up 25 to three
met hyl groups, eadh 8 PnBEpéndently represents NR10 or CHR10, RO

represgpts hydrogen & @ to 10,
CC(CHCH)t(CHR[err})ieri]ggngrr])k(CHR[err])[err]CH group, R err]
represents

s is 0 or 1, and

t is 0 or 1

and integers b, d, £ and i indicate numbers of

15 associated moieties present, and the various moieties
[ (CR4R%) j0), [(CRSRS) NR6], [(CHRS)R7) and
[(CR5R5)g(R8)h] may be in any linear order.
9. An acid derivative according to Claim 8 wherein in
formula II X is O or NR6, each R? independently

20 represents hydrogen, C;_4 alkyl or Cy_4 hydroxyalkyl,
each RS independently represents hydrogen or Ci-4
alkyl, each R® represents hydrogen or methyl, R7
represent's a 1,4-piperazinediyl moiety or a
cyclohexanediyl-NH- moiety optionally substituted by up

25 to three methyl groups, each R8 independently
represents NR10 or CHR10, R? represents hydrogen or a
-CO(CHOH)t(CHRS)j(NRs)k(CHRS)loH group, R0 represents
a -(CHRS),NHR® group, Rl represents a cyclohexanediyl
moiety optionélly substituted by up to three methyl

30 groups, a is 1 to 6, b is 0 to 5, c is 1 to 6, 4 is 0
to5, eis 1 toS5, £is 0 or 1, g is 1 to 5, h is 0 or
1, 1 is 0 to 5, jis 1 to S5, kis 0 or 1, 1 is 1 to 5,
ris 1 to 5, s is 0 or 1 and t is 0 or 1.



o e, o Rt “c"ns 110" MBI, &°, . éesspies. s C.

a -(CHR[err])[err]NHR err] group, ﬁherri reﬁresents a cycl ohexanedi yl
cis 1lto 6, dH* |
1

1, gis 1tob5 his Oor - , 1 is0Otob jisltob kisOor 1
lis 1tob5, ris 1t05,sis_%gulemdtis-Oorl. WD
97/ 41092 . . . . PCT/EPQ?/C02238 .

- 68 - 10. 30 oA PCt ARt MAL | M HEG T 9 ¢La Ghad fepbehel N

R(Hp is selected fromthe group consisting of . .. pentaerythritol,
triet hyl eneRdE gnilife %ﬁwltqu'?%(ézj&m_ the 9%91‘?1?10%‘?%+§5H91e9f5- 11. A
process- f or ppheR@ryth@itcle deistiildnvetdframine ah@reria(p-as defined in
any one of Clainstﬁiaﬂ 10. whi ch ' conprises reacting a conmpound of
general for AFEOFHAYS) 3RS - (111) wherein R, -
R erp], R eilid]., ARpeodessmizmmd prepaxriagy def iamd idexiwative of. 1 and L
" represents 1N VY] Q . .0 al nforoula R(H)p,
wherein R i goggﬁ\%gf i%ngar(fo iq:{r%"fdlvi‘la"llldr.'nﬂ'l Yy c&l{‘wljncg)%r1)(1;’L:<E'31arJ'nrl%lt|foné3 éo#r%o‘ﬁ'h&lcgf
fornul a |11 compgisesndesdcting a gampannd RgH gergralibfonmelal L¥Ip~|,
optionally foll owed y converting the resulting acid derivative of
formul a I int anotshe acid derivagive of formula | wth 15
different group R a ffied Y A ai m \ R 12. An additive concentrate
suitable for additidnltol fuel fonlan internal combustion engi ne
whi ch conpri sesR*~0\-CHxGHrél HAp1QetGH4GR™ and an aci dIdd@ni vative of
formula | as defined\in any of d ai 1to 10. 20 13. A fuel
conposition conprisi a major amount 6f a fuel for an interna
combustion engine and a minor, 4 anmount of -an acid derivative of
formula | a¥P@&EAiRe&'iinR*» R4, R, m and n are as defined in Claim

l and L represents a leaving group, with a compound of

10 general formula R(H)p, wherein R is as defined in Claim
1l in molar ratio compound of formula III : compound of
formula R(H)p of substantially p:1, optionally followed
by converting the resulting acid derivative of formula
I into another acid derivative of formula I with

15 different group R as defined in Claim 1.

12. An additive concentrate suitable for addition to
fuel for an internal combustion engine which comprises
a fuel-compatible diluent and an acid derivative of
formula I as defined in any one of Claims 1 to 10.

20 13. A fuel composition comprising a major amount of a
fuel for an internal combustion engine and a minor
amount of an acid derivative of formula I as defined in
any one of Claims 1 to 10.

14. A method of operating an internal combustion engine

.25 which comprises introducing into the combustion

chambers of said engine a fuel composition according to

Claim 13.

a4y

Al



any one of Clainms 1 to 10.
conbustion engine 25

chanbers of sapCggi ne a f wekLcaSTEPLEETUA

14. A nethod of operating an s

whi ch conprlses |ntrodu0|ng into the
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