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PROCESS~J!E.THE PRODUCTI ON OF ESTER DERI VATI VES USEFUL AS
FUELS AND .t UBRI CATI NG O L ADDI Tl VES AND NOVEL ESTERS
PRODUCED--FHEREBY The invention relates to a process for the
production of ester derivatives useful as fuels and lubric |ng7g
additives and to novel. esters produced thereby Y P
derivatives useful in parti ‘cul ar as fuels additives 5 and processes Qr} 21/
their preparation are known from for exanple us Patents

4,198, 306; 3,926,578; 4,210, 425; 4,670,021 and 4,240, 804.

USP4, 198, 306 di scl oses pol y(oxyal kyl ene) nonoesters consi sting of an
am ne noi ety and a hydrocar byl - pol y(oxyal kyl ene) noi ety .bonded 10 through
an ester linkage, -O-C(O-Rerr]-, where the oxygen atomis bonded to
t he pol y(oxyal kyl ene) noiety, and wherein Rerr] is a (err]--Cerr]

al kyl ene radi cal bonded to a nitrogen atom of said am ne noiety. The
amno esters are prepared by reacting a hydrocarbyl pol y(oxyal kyl ene)
al cohol with either a nono unsaturated 15 nmonocarboxylic C2-C20 acid, or
an acid halide, anhydride or ester t hereof containing an al pha, beta

or gamma, hal ogen of  probysly 96R"1hs! PUNBOAIN of Wik iniRBUATIvES | oved TN a
second step by re n_an ne. 578

di scl oses a hydrocar byl a¥SEEULs ABGFUELS AND LUBRICATING,@IL ADDITIVES| o o0
represented by the fornula:- AND NOVEL ESTERS PRODUCED THEREBY
RR[eer]NCH[err]CH[err]COOR[err] i-n which Ris an aliphatic hydrocarbon
radi cal having from 12 to 22 carbon atons, Rlerr] is hydrogen or a

| oner. dl kyl radical hawé rigvéxtionlrelates ma@@aﬁmﬁoatmpmcﬂﬂ ef eqtera
hydr arbon radi C@ént}ét’ix}lg L AOYLe 2D and S1udbR it 168 HANadd RABes ahbeLLSt €T

i s prgpared by reacting
’ novel esters produced thereby.

Many ester derivatives useful in particular as fuels additives

5 and processes for their preparation are known from, for example
US Patents Nos. 4,198,306; 3,926,578; 4,210,425; 4,670,021 and
4,240,804,

_ USP4;198,306 discloses poly(oxyalkylene)monoesters consisting

of an amine moiety and a hydrocarbyl-poly(oxyalkylene) moiety bonded
10 through an ester linkage, —O—C(O)—Rl—, where the oxygen atom is

bonded to the poly(oxyalkylene) moiety, and wherein Rl is a C1-Cio

alkylene radical bonded to a nitrogen etom of said amine moiety.

The amino esters are prepared by reacting a hydrocarbyl

poly(oxyalkilene) alcohol with either a mono unsaturated

15 monocarboxylic C9-C9p acid, or an acid halide, anhydride or ester

thereof containing an alpha, beta or gamma, halogen or
hydrocarbylsulphohyl substituent, followed in'a second step by
reaction with an amine.
US3,926,578 discloses a hydrocarbylamine substituted ester of
20 propionic acid represented by the formula:-
RRINCH,CHyCOOR!L
in which R is an aliphatic hydrocarbon radical having from 12 to 22
carbon atoms, Rl is hydrogen or a lower aikyl radical having from 1
to 2 carbon atoms and Rl is a hydrecarbon radical having from about

25 8 to 22 carbon atoms. The ester is prepared by reacting
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-2 el épproxi mat el y equal nol e anounts of . an aliphatic amne, acrylic

aci d and an al cohol or hydroxy conpound. Cenerally the reaction is
acconplished in two stages, in the first stage the al cohol and acrylic
acid are reacted in the presence of an esterification 5 catalyst to
produce an unsaturated ester and in the secénd stage the unsat ur at ed
ester is reacted with a hydrocarbyl am ne. USP4, 210, 425 di scl oses
the reaction product of a glycol pol yet her or pol ypropyl ene gl ycol
represented by the formula: - 10 [err] in which n

represents a nunbeéprfeximetsiouequal molei@mepnty ef ancalilphatic amingj derylic acid

represented by th@nfofidiéstol oddydroxy compound. GenerallyHBe—fede®ibh 1s I N
which R is hydrogen or a net hxlt radi cal, and an_ amn ne represented by

the fornul a: accomplished in two stages, irRNFR[fé'FFT stage t‘lhﬁ MOgﬁl F?‘qu a
monoval ent hydr ocakbgnicr adid ake haaktigd fihOtheappedende HE ah Ges80rLFikcBBiOMAt OB
or a radical select romthe.gro epresente b e formil gs;
-((]ﬂ[err]-—CH[érr] ﬁﬁ&%iggf]_$4prod§%p HQ Jﬁsg£uré%ea élter and yhtdﬁe secogy é%age the
(CH err]-CHf err] - GhfaturptedHesber |isHreacted jwitivhd diydgocariylamipne. i nt egers from

1to 6 and Rerr] is Rsgi0fR)s98 ddslfoseUDARY 2k &t oh ilbaE BN, rAGLSR!
having from1l to 8 carbon atons. The reaction is acconplished in two

steps, in the firCLEYST1 9 PgiRIGPYLene glxeol crapragentef by fha farmprtascid to
forman internediate unsatur atimg est®y, Whi a.i:t{3i s reacted in a second
step with the.am ne. _aUSP4 021 di,scltoses conpounds of the
formula:- 30 18 HO ?l&g fécr;rg] ?201)“ &8 v%é’?ei n Rerr], Rer] = H,
8- 20C hydrocarbyl or 8-20C al kbxy substi Hut ed H

hydr ocarbon group;sn3gnich n rep-resentsRL &lubbe 7 £8ont ZEolY A0OERTIROR1H AHPac¥y1ic
hydr ocar byl am ne

acid, represented by the formula:-

15 HyC=C-COOH
in which R is hydrogen or a methyl radical, and an amine_represented
by the formula:
RNHR1
in which R is a monovalent hydrocarbon radical having from about &4
20 to 30 carbon atoms or a radical selected from the group represented
by the formulas:
-(CHg~CHyNH) »—-H or
-(CHg~CHp-CHy-NH) y-H
in which x and y are integers from 1 to 6 and R! is hydrogen or a
25 monovalent hydrocarbon radical having frgm l to 8 cgrbon atoms. The
reaction is accomplished in two steps, in the first step the glycol
is reacted with an acrylic acid to form an intermediate unsaturated
ester, which is reacted in a second step with the amine.

USP4,670,021 discloses compounds of the formula:-

30 RZ}'(
Rl—!:—CH

P

R3-NH Y

wherein Rl, RZ2 = H, 8-20C hydrocarbyl or 8-20C alkoxy substituted

hydrocarbon group;

35 R3 = 8-12C hydrocarbon group or hydrocarbylamine
. m,lsllslliimiii ﬂi’iﬂ Reﬂlaced o




-3 radi cal of nol ecul ar wei ght 135-300; .
X, Y =H COOH CN CONRerr]Rerr], CORerr], COOR[err], phenyl or NJerr],;

and Rlerr]-Rlerr] = Hor 1 -20C hydrocarbyl. 5
Thepreparation of the conpound: - dodecyl - CH -
CH err] tallow =3NH COOH i nvol ves a
Knoevenagel reaction of dodecyl al dehyde with nal onic acid, followed by
M chael addition of tallow amne. 10 Finally, USP4, 240, 804

di scl oses the reaction product of a pol yam ne (i ncluding diamne), or

oxygen-contai ni ng pol yam ne, rad peadf ef apllgculrrevéiaht pbis-80@;ne, and an
al kyl ester of acrylic or yxy .3 K¥borClN/| lconré5d- con6 coog phmfl J7 ﬁ%
eri ve i nvol ve

of the aforesaid processes for produ0| ng an ester vat
reacting an unsat ur at @4 nonocar boxylic acid in the presence of an
esterification catalyst awferlnder oest endé ifgakésdibyl.  conditions with a
hydroxylic cogpound t ' ' the olefinic

d t whi ch
unsaturation T's retai %ggroﬁ?gggﬁ%gegfttg‘% ‘If%?(?f"l!“ﬁ’g' t he ester with an

amne. A problemwth this appr oa¢dsﬂetcalp-r u€i t he 20 ester
derivatives is that conditions whi ? Avounmest@phfication are

conduci ve al so to.polynerisation o 1he ol etinic double bond of the
reactant acid or é&8Y¥veprpdneevencael gwprativnof dodpeyigidehvem with malonic

pol ynerisation isat,add1 Ay maﬁa&naanmibh Ld¥ SaDlowShtiReeSSant s,

DUt hese CanygoTt A kg heold gl Naduelrotes MRYSLOURd, Shefciie . 29

a facile first stagtyamdaet(impnludingi ¢:hmdoe};, ot oxygenHaoat aimiag apolyamixe,

nhibitors, to fOpmLAabaPlG Lil FBLALR, Whh ol GBI QS 6e Tl bDET or

reacted to produc deriv Accor |ngly,
present inventi onab’l‘iblvlaﬁéiélla" peistess for t he 30 production of an

ester derivative, usefmuk @oRitH¥e e ladbFdsGal igt8cesses for Prbaiddp tdn/estdhe
ester deri yat ive ggl\:/ii.vr; i;[rgein]:rg{vrtreulrgaétlng an unsaturated monocarboxyllcfa?cid in
35 wherein
the presence of an esterification catalyst and under esterification
conditions with a hydroxylic compound to produce an ester in which
the olefinic unsaturation is retained and thereafter reacting the
ester with an amine. A problem with this approach to producing the
20 ester derivatives is that conditions which favour esterification are
conducive also to polymerisation of the olefinic double bond of the
reactant acid or ester product. One solution to the problem of
polymerisafion is to add polymerisation inhibititors or
suppressants, but these can contaminate the final product. We have
25 found that the polymefisation problem can be avoided by removing the
double bond in a facile first stage reaction, which does not require
a catalyst or inhibitors, to form a stable intefmediate, which can
then be further reacted to produce the ester derivative.
Accordingly, the present invention provides a process for the
30 production of an ester derivative, useful as a fuel or lubricating
o0il additive, the ester derivative having the formula:-
X
: Rlo-'l.!—(z)n-Cancuz( (1)
Y

35 wherein

\
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-45 Rlerr] is either a polyoxyal kyl'enegl ycolyl group having at

| east 18 carbon atons or either an unsubstituted or an
am ne-substituted al kyl or al kenyl group having at |east 18 carbon
at ons, R2 is either hydrogen or a, Jerr] to (Jerr] alkyl group, 5
nis either zero or is equal to one when Z ts a car bonyl - cont ai ni ng
group capabl e of activating an adjacent double bond, Xis

i ther hydrogen, an unsubstituted or am ne-substituted - alkyl group, a

pol yam ne group, or po[lyal kyl ene pol yam ne ?r oug) a 10 heterocyclic group,
a car boxy gr oup and/ oR” atf &Lkepry acealpemyAlkgiensglycolyl gropp| kaving rafupesst dpe
formula (11): carbon atoms or either bﬁrﬁﬂsubstltuted or an amine-(subdtituted

wherein 15 rr re as defined for
formula (1) aﬁid‘ycb ?’é aég?%’gr gfé]‘é’ é‘ﬁ% R%éeFft Gr BAFSR err] in
which Rlerr] is ([ errR?tiz €ithex] hydrogahkod a C; to Cg amsvll greig,her hydrogen
O jan unsubsty tul od O & etcher MHOGSHDILI LB bkl 0 guRy 3 Pl yam ne

group, a polyal kyl ene yam ne group ‘or a heterocyclic ‘group, or
N, X and Y toget h%#erBthanhancﬁr%BI%ﬁPy"bH ©fr patdvatingenap adjacestyi deuble

process conpri sespdf@acting, in a first step, a conpound of the formul a
(rer): Y%&“lﬁg 25 wherein X and Y are as
def i ned inrelation t8 T%@iFtﬁ)‘?"nﬂY%{r%F)‘ ubstituted 3, 8UHRFGEPIHEFY nul a

(1V): alkyl group, a pofip#niine group, or pblfalkyBbhe pbiBragise B2oufiS3a Z

and n are as fefLREbly e LGB! £2abldn Rlbu ba/or an <300 e

conpound of t formu
wherein X, Y, R e?PfR 1R[3e|8F}’“P 2Eathe fomrdaatlidafined in relation to the

0
-CHoCHR2-(Z) n-‘cl—oq (II)
wherein
15 in the formula (II) R2, Z and n are as defined for formula (I)
and Q is either the group Rl or the group R3 in which R3 is Ci to C4
alkyl, ' '
Y is either hydrogen or an unsubstituted or an
amine-substituted alkyl group, a polyamine group, a polyalkylene
20 polyamine group or a heterocyclic group, or
N, X and Y together form a mono- or polycyclic ring system;
which process comprises reacting, in a first step, a compound of the
formula (III):-
HNXY (1II1)
25 wherein X and Y are as defined in relation to the formula (I), with

a compound of the formula (IV):—

HoC = d/ 0 | (1Iv)
(Z)n—C—0R3
30 wherein R2, R3, Z and n are as defined in the formulae (I) and (II),

to give an ester compound of the formula (V):-

o X
/
R3OC—(Z)n—CHR2CH2N\ ()
v .

35 wherein X, Y, Rz, R3, Z and n are as defined in relation to the

—_—
This Sheet Has Bee, -4 -

LT



- 5- formulae (1) and (11), and, In"a second step reacting the
ester conpound of forrmula (V) with a conpound of the formula (VI):-
Rl err] OH (Vl) 5 wheretn R err] is as defined
for the formula (I). The first stfp of the process involves the
M chael addition of an al kyl acrylate o an anmine to give a conpound
of the formula (V). The reaction is facile and can proceed :
guantitatively at anbi ent tenperature in the absence of a catalyst.

The reaction is 10 preferably operated at a tenperature in the range from
0 to 100[err]C,  formuppef@)atnd (IFbmard to 65C. Suitably, atnospheric

pressure is used. in a second stdp irSadln@dOMRNLAGL Cémpolifa e B&Rtu1h NKBNLLGN 2
that the |ntermad|&.ate ester of fg‘ggglula (V) is stable, being

substantially - S°%PPBRS (i SPTRER € ol efinic doubl e bonds, and can
be stored for 15 consi der abl e pemloﬂs w t hout the need to add(vx)

pol ymeri sati ﬁ:e | n}%erjel (#1 %Qrasg defined for ti[%efo%g ) gu tep involves the

reaction of ermne ester conpound of the fornula
(V). This is an estellh¢ fiispemingeof the progess dnvolvhe theaMidhaelnaddipéon of

operated in the pseseRge a%yﬁa%eeseanZaneoto aglsgly%e&pome&ertﬁblf/oﬁnm; he
presence of a solyent. Suitab sol vent's i ncl ude ui d_hydrocarbon

sol vents, for exahPlre X84 éﬁé“twn is facilepand qan, procept %&E’c‘iaﬁﬁv%]@nﬂh i ons,
t he sec.ond step napbient tempbisthlry e thpeivabsck af A cheapatatl Ume rdackhen riange

(1m =0,10 2OB bl spanty oBLASSIL Y LLABHIR! 0 B0 e i
second step is prefefeabbly @amﬂysmj 65SGH tébi’eabéat aﬁtyl%@eric preggutehds susednd

step include strong o&ga{g GnbARRALadGE AR Er&%ﬁ@%nventm%”ﬁihét' 13:14 um
al koxi des. referred strong organl c base is an am di ne. t he

term 30 " ah‘i“iﬁrﬁéglﬁtse pRedt °f fosRYRURY) denttatiendeiRe ij‘rbﬁﬁ‘f:ﬂtr’rgl y

[err] wWhesed Eréd@oll ymeer i¥abRN6l 5008 ddﬁelalﬂohmg,emnatdymsbarseored for
attached to 35 el LGL, G3L0Q0 ALOR.RhuINHL A AdabNS bhes uRlgrey on
inhibitors.

The second step involves the reaction of the intermediate ester
with a compound of the formula (VI). This is an ester interchange
reaction. The reaction may be operated in the presence or absence

20 of a solvent, preferably in the presence of a solvent. Suitable
solvents include liquid hydrocarbon solvents, for example xylene.

As regards the reaction conditions, the second step may
suitably be operated at a temperature in the range from 50 to 200°C,
preferably from 110 to 160°C, and the pressure may be either

25 atmospheric or subatmospheric. -

The second step is preferably catalysed. Suitable catalysts
for the second step include strong organic bases, inorganic bases
and titanium alkoxides.

A preferred strong organic base is an amidine. By the term

30 "amidine" is meant a compound containing the grouping:

P
~N N:::

wherein the free valencies on the nitrogen atoms are attached to

35 either carbon atoms or hydrogen and the free valency on the carbon
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atomis attached to either another carbon atomor nitrogen. In the case

that the free valency on the nitrogen is attached to nitrogen t he

am dine is a guanidine. A preferred class of amidine is the cyclic
am dines. Cyclic 5 am dines are defined as those ami dines wherein at

| east one of the nitrogen atons is part of an alicyclic or heterocyclic
‘'substituted or unsubstituted hydrocarbyl ring. In the case where the
amdine is a guani dine then any two of the three nitrogen atons may be
in the sane or different rings Those nitrogen atons which are not part

of 10 any said rdteg imptteshedpe eidhery aaplferi ¢3beR HomyPs FIEFReg ofin the

hydrocar byl groupase that the fRe®RfBAdEEnCLRASHitogby Clsl Gt EuEhed N> hStddgah in
whi ch t he am_di ne, group can formépart of a fused ring system

cont ai ni ng 6-and the aniiga A8 ABPAIALRE o 6 and 7 nenbered rings or two

6- menbered rings, 15 Aageferredxargsiseot rmidinediaziei cyalio 4mfid3n€d. n€rel¥cene
( DBN) 2\3@' ch J;ngrﬁ:ui&e ai‘g rJngll)@é-d afott[ogedfa:nbi]dines wherein at least one of the

[err] , 8-di azabi cyc undec- 7-ene (DBU) of the
formnul a nitrogen atoms is part of an[ é}ircjycl:gs or heteapcyclic substituted

1,5, 7-triazabi cycdOuhdutbtutddChir@B8riyiBRingdf th@hé aya®el where the amidine is

Support. This ey Eusnidige SheRouy (HERGH 5)° AABBS A ERE D “FS M denth GB°a
support or by sameCbe i€ Adrebonclingg . ofThobe reirrogancatamsaviinh abéd aot upsstr of
SuiLabl e 35 PRl SR Tull My CALAl VRIS 028 MBSEHREE drNend Bl SUAURI ©
. hydrocarbyl group.
A preferred class of cyclic amidine is that in which the
amidine group can form part of a fused ring system containing 6 and
5 membered rings or 6 and 7 membered rings or two 6 membered rings,

15 as for example in 1,5-diazabicyclo [4.3.0] non-5-ene (DBN)

L

which has the formula:
N

20
or 1,8-diazabicyclo [5.4.0] undec-7-ene (DBU) of the formula
N
25
or 1,5,7-triazabicyclo [4.4.0] dec-5-ene (TBD) of the formula
H .
N N
\K

30 . N,

The amidine may be supported on a suitable support. This may
be accomplished by dep'osition of the amidine on a support or by
chemical bonding of the amidine to a suitable support. Suitable

35 supported amidine catalysts are described in, for example, European

-6 -
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Patent Application 168167. As an alternative to an am di ne, the
strong base may conprise a Lew s base. The term"Lewi s base" is
general ly understood to nmean a conmpound cont ai ni ng an unshared pair of
el ectrons capable of sharing 5 wth an acid. The terns "Lewi s base" and
"am di ne" are not -+ therefore nmutual ly” é&clu5|ve The Lewi s base may
sui tably be an organi ¢ conpound containing trivalent nitrogen or
phosphorus, for exanpl e an am ne or a phosphine.

Al ternatively, the second step may be catal ysed by an inorganic 10 base.
Sui t abl e i nor ganikatpek &9l iratiere 18Bk&-i net al hydroxi des and

al koxi des. Exanpl es ofs swalaehmaﬂlnerg@rahcam&% icRE | 4496nS WAk Ray comprise a
met hoxi de and 1ithi um hydroxid ALt ernat i vely, the second step

may be catal ysed 1Y% b(alsFamTE}Fn term "Lawig,base"” *%lge’é%?'émtdfef%ﬁﬂ%rﬁ‘( EoFn 2
| sopropoxi de. 15 compound Pomfagnimyl agaimihyséds phOr dfSeldcrbde capaledos tshpr fige
the | n0gaNiG RARES RECALRE (L %higalg%ggé'a'ansv'% PAJ--' Ls nbE! ative
cheapness and ease of renbval M e oduct by, for f

aqueous washi ng, Yhenefarg Bmibihteixawﬁﬁ‘me d‘(l}ntleﬁWﬁaleasenmaY sultably beSianher
or both steps of dr@enf¥ @ERSEnEBYrRE1ORG! 8 K164 Iﬂ@ﬁrc%gn 0P 3h&LPMosEs Ol or
continuously, preferably continuousl As regards the reactants,
the conpound of fFPMRAS 2RI FHPe Ry 2b osphingsj t her ammoni a (X=Y=H), a primary -
am ne (either of X oraAltskhatdwedy, the ﬁeeﬂ:nchéy ey nec(aaeutdaerb;ofanxuwrgé(ﬁd)
Preferably t C un [ 11, S e| r

whi ch case i Est h%@gg %u%abledllj%%% %ag é?imj ]EITB)(L mettﬁ r;%rxx“@sc%d be
a group of the alkokistesul aﬁi!(atﬂﬂes Pfesullthbleptlmniq: dagepiincledst epdiwgr a

secondary am né petnokide ML 16R6& hiroRiSIUCt is a nono-ester. The anine
of formula (11'1) may be either a nonoanine or a olilamne (which term

i ncl udes di ami ne¥ttEARRSPLR EDE STRSORGISFARINATsPe cAhRlEReRy PR et raBd P of
t he 30 pol yal kydigagidqeql y@fneﬂanmreefﬂraahhxy (aamtﬁo@SoﬁdxeabZ to 6 carbon

at ons, ere being .suit 0 arbon atons between the nitrogen
atons. Such a?kyl ene %‘%ouﬁ%edgrc%yael (f\'%rplt?‘)’f’r & By B hs?°°n Iepaze!tnd

1, 2-propyl ene, 2,3odgsreichyssesr bgpAuenest dheir Exmmlles"%ﬂabﬂiittabllelative

pol yani nes i ncl Udgeepkodsefs dadlidze - diallyd QR 20 Re: bl REPRMafRRe,35
triamne, triethylene tetram ne etc

- 8- afpe Pk vapkimg, 1P3"§“&IWF'°‘“Y°L“‘P§' |BPe‘¥°é‘|*'a‘b’r”3Pté°’C[ err] to
C[err] alkyl gr omthteroxezsafu’plseeﬁretohythapre&dsyl mayl\Be CopRFpt &l @fitier

sui tabl e m rl)etsgbst [ gxutc%(rjltgl Igyll 1 9r oup. rab crcp;rl JoN %;tlhyl . N, X
and Y can toget her £or m a’hono- ’y@y jf ng sysut &’

As regards the reactants, the compound of formula (II) may be

either ammonia (X=Y=H), a primary amine (either of X or ¥Y=H) or a
secondary amine (neither of X or ¥Y=H). Prefe;gbly the compound of
formula (III) is either a primary amine, in thch case in the

25 product estér of formula (I) either X or Y can be a group of the
formula (II), i.e. the product is a bigs- ester, or a secondary amine
in which case the product is a mono-ester. The amine of formula
(I11) may be either a monoamine or a polyamine (which term includes
diamines and polyalkylene polyamines). The alkylene group of the

30 polyalkylene polyamine preferably contains from 2 to 6 carbon atoms,
there being suitably 2 to 3 carbon atoms between the nitrogen
atoms. Such alkylene groups are exemplified by ethylene,
1,2-propylene, 2,2-dimethyl-propylene, etc. Examples of suitable
polyamines include ethylene diamine diethylene triamine, dipropylene

35 triamine, triethylene tetramine etc.
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5+ suitably nono- or polycyclic 5- and 6-nenbered ring systenms. Such

conpounds are exenplified by piperazines, such as 2- et hyl pi per azi ne,
1, 2-bi s- (N-piperazinyl)ethane, 2-met hyl i m dazol i ne,

3- am nopi peri di ne, 2-am nopyri di ne, 1,5, 7-triazabicyclo '
[4.4.0] dec-5-ene, and the like. 10 A8 regards the conpound of fornula
(I'V), R2 is either hydrogen or a (Jerr] to (Jerr] al kyl group, for
exanpl e either nmethyl or ethyl, Rerr] is Cerr] to (Jerr] alkyl, for
exanple nethyl or ethyl, and Zis a car bonyl - cont ai ni ng group capable

of activating an adj a€keemt Xdanddbe Y is dlkyd, itPlefmredbtably 2 Ciatgrquplifl t he

formula (VII): , £ le methyl thyl.l ®d bxamp1 é"‘}e@ﬂlbié‘the
formula (V1) R4Jg::}s°ug hférg:éa;}pbfllmegr%upor Breyf erably xample ° 15 jl group,

nore preferably 2mipersybstitysed, ajkya &SH“PgFo&pamif"(?r e"é’%’dr'rpl e 20 net hyl .
Exanpl es of corrpoundSNha(vaﬂg ¥ Bén fﬂb&&tﬂe& Eorv) aLﬁ&fom ot libolﬁﬁjcllc rlﬁxgr@stﬁﬁxep

of the proce i nc when n=0, net cr
net hacr§| at eSSan ‘Vbl‘lrjiéﬁlynmfm°'n€fh§/cflycyc le g ﬁx‘ Ee‘??élt ﬁ’d}@yéX%‘%’e&‘Fe Syeh

Turning now to t hsmmomptwade cfxepEifiied rhyl aq(e\fla)n,nenhesuﬁ[ esr] is al kyl
or alkenyl, it i aAng! QU | o in the
range from 250 tzzdg‘oofclflp?gjayezgag Iqeefirﬂostm ﬁ@dﬂpleg%bg{) %L@Sw t abl e groups

are stearyl, ol ey?"meﬁbﬂﬂimééﬁ?tlweoﬂ poinppiparidérgs 2-aminopyidiaganpl e t hat

with a nunber aver 39 e-tilaaend cye18Wiaghio Rk cahaut, 3Aa tH3Q@ke .Optional ly
substi t ut ed VYIth an

or
“NHCH[ er r] CH"8r r] NHQF%FFF%F?? E’PT Nnﬂ[“@?‘?‘%nm formula (T, B? ift PUHISF hygresey
e po Yoy ek e e B DL ot cncor s ool gl
group is deri vedeé;r i %EE{{% oEQpceorr%%ft}nh ths}Sor elfl‘.ﬂl'i/ &?4 %?é : of ten
t er med mnohydro)@arﬁgpx/]e-pﬁ@?aginleg gﬁ'@pgaqap?]ﬂ@nef activating an ad_] acent double

-9- gl ycstnanonay s o0 gr byiseh hafosp & théarpaea potiyoxyal kyl ene)
gl ycol s i nd are to be distinguished.fromthe poly(oxyal kyl ene)
gl ycol s ?’di ols), or polyols, which afje not "capped". "Capped"

pol yoxyal kyl ene gl ycols (PAGs) usef uCHiNE-Che perfornmance of (Vhe) 5

present invention can be prepared bygthe reaction of a hydroxylic
conmpound, which nmay be either an al cohol a phenol or an am ne W th
either (i) at |edderehe & kg E/EMHE; &\é‘@oﬁ{ aﬂlsnPrE}'dFP‘b?ﬁbzltﬂ%P» preferably

an alkyl group, more preferably a C; to Cg alkyl group, for example
20 methyl.

Examples of compounds having the formula (IV) useful in the
first step of the process include, when n=0, methyl acrylate and
methyl methacrylate and, when n=1, methyl
acrylamido-2-methoxyacetate.

25 Turning now to the compound of the formula (VI), when Rl is
alkyl or alkenyl, it is preferably a group with a molecular weight
in the range from 250 to 5000, for example from 250 to 2000.
Suitable groups are stearyl, oleyl, polyisobutyl or polyisobutenyl
(for example that with a number average molecular weight of about

30 1300) optionally substituted with an amino group, for example
~NHCH9CHoNHCHoCHoNHy.

Alternatively, Rl is a polyoxyalkyleneglycolyl group having at
least 18 carbon atoms. The polyoxyalkylene polymers from which the
polyoxyalkyleneglycolyl group is derived are monohydroxy compounds,

35 i.e. alcohols, often termed monohydroxy polyethers, or polyalkylene

-
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carbon atons, for exanple ethylene oxide, propylene oxide or but yl ene

oxide, or (ii) at l|least one olefin oxide containing at 10 | east 6 carbon
atons, or (iii) a mxture of (i) and (ii), and may suitably have a

nol ecul ar weight in the range from 500 to_1Q, 000, preferably from 1200
to 5000. PAGs are nore fully described in U Pat ent No. 4, 236,020, the
di scl osure of which in respect of suitable PAGs is incorporated by
ref erence herein. PAGs may be honopolyners 15 or copol yners. Cbpolyner
PAGs may be random copol yners, bl ock ynmers or tapered c YyIer s.
The PAG desi r abl y&L¥A BOROBHEEQGRrbyLlethers 1 PE.'&W%‘%{ aPkKX|°éﬁ%Hi¥r‘:F¥%)p thﬁ%?ls

t han oxyet hyl ene &ad efrketd be the doitinighidhedi frdmthy rpally(cwdybusﬁlleaél) Nge s

fuels. Particul arI sui t b e P for use,,l n_the pr ess,of t he
present invention éj(fl s); ncl Bﬁé’°ls’ h@%t, rglobt aﬁg’c’fdo'y t he
reaction of a dodeelsophetiyilene glycols (PAGspr e&eﬁu‘ibhy tptokﬂréeytqg\hen@ thwi t h

butyl ene oxi de ang dlawkNfhwntion can be prémlrggtﬂyaEhé"@bgg@iogf of %b%ﬁ
which material is comerci-al 'y avai'l abl e as M 501362

from Hythe 25  compoungy,aibieh may| bereither an alcohol °rtﬁé’hPA?§r eﬁt%n ABdney

reacting a dOdecy{thhﬁl&Q{:herpI(Ef aitalbéastaone alkylene oxide dORGYh HZEPEIMm 2Wt4 |5
propyl ene oxi de, he PAG obt I ned b%li eactl ng an al. gé/l henol
y

with propyl ene  S&fPom at°"?s £°cfeef‘am"6fodfu gaene SaLSHr BpIRYERRe S%itde B ock and

t hereafter 30 butylengj Qxhda. Qrefi]) atkldastubet plefiiadoxideytmrteinkisdet of

the formul ai-io least 6 carbon atoms, or (111) a in&ﬁ}e of (i) ﬁﬁd (ii), and ma
10 roduce a bl ock - err] al'kyl-substitute

et hyl ene oxXi I%-itabgy hawe, 4 "Pﬁéc‘f]éﬁdﬁ?ﬁghbljd’c%%rrafl&%efr‘@’ﬂ Lp b9 VP POO,
obt ai ned by react pfgfedably from 120814 5600 rmbmwhee hady-e r@mhedefsamwdam s

RX( R[ er r] ) [ er r] Patent No. %§§66|028Rt|£1?b Jf,F a?{) P|w|§1¥1ch Olrn ?‘eskpaéi;: Fq s;;.i.ipa}bg.e

Pﬁ\éleggn];lreﬁ{nl y eith&gs Hs Drcogheratpdtiy @{eéqne}xcalﬂeybin- PAGs may be homopXlymerB,
Sor N and 15 or copolymers. Copolymer PAGs may be random copolymers, block
copolymers or tapered copolymers. The PAG desirably should contain
sufficient oxyalkylene units other than oxyethylene to effect
solubility in internal combustion engine fuels. Particularly
suitable PAGs for use in the process of the present invention

20 include:-

(i) the PAG obtained by the reaction of 5 dodecylphenol,
preferably p-dodecylphenol, with butylene oxide and having a
molecular weight of about 2,000, which material is
‘commercially available as BREOX (RTM) PC1362 from Hythe

25 Chemicals Limited,

(ii) the PAG obtained by reacting a dodecylphenol, preferably a
p-dodecylphenol, with propylene oxide,

(iii) the PAG obtained by reacting an alkylphenol with propylene

oxide to produce a polypropylene oxide block and thereafter

30 with a C14 alkyl-substituted ethylene oxide of the formula:-
0
CHg—— ?H
C14H29
35
- —
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10~ gis either | or 2 depending upon the val ency of X;

with an al kyl ene oxide having 2 to 4 carbon atons, e.qg. pr opyl ene
oxi de, and an ol efin oxide having at |east 5 carbon at ons,
preferably-from 12 to 16 carbon atons, for anple 1,

2- epoxydecane or 1, 2-epoxyhexadecane, as de érT bed for exanple 15 in
EP- A- 0355977. (v) t he PAG produced by the hydroxyal kyl ati on,
suitably by reaction with at |east one al kyl ene oxide, of ami nes,
for exanpl e et hyl ene di am ne or N-(3-am nopropyl)norpholine.

Many of the ester derivapiRReduencohperdsell RAIYT Hasf sHiFauRstityzd edhvdenpvel
conpounds. The pro&wél,t i nvention al so provi des novel . compounds as

foll ows: - ounds hav. t he for rein a
o ot cont ai St KB Ro R ) 4 el T et L S0 b e ok s
bond, preferably a gr ctprodr mhtedudenhdvedng \Ahe) formndaR[ err], Rerr], X and Y
30 ‘are as dgfined in relation to {}g)formjla (n; '(B) Conpounds
having the forrmula (1) wherein n = X% s a group of the formul a
(1'1) and Rlerr], R[errvhegair % afe eitherorn R4y 1 alkarvdreqoyp having fromt he
formula (1); I n ﬁryatﬁ\ercaasaeg&omg he present invention provides an
internal 30 conbustion engine fuel concentrate co Qsitign rising as
a.first conponent frdm 15t FI§B8RIPEIRisghRe D eF ﬁért"ac%rﬁ)‘g‘ghd (A or
a conpound (B) as herxiisbef &r erdgsend bed and as a second conponent a
fuel conpatiblg solvent t f U lyent for
t he conmpounds (A) or (B) s gl{theswtabfy gpcglr?gi éern qMLf%)ﬁ'stg??o}yn engi ne
fuel . with an alkylengeexigdaotavdps ok pect cerben iafoment eos-

provides an internal propyfe%@bbbsidleonaxﬁinghr&eﬁﬂ@'ox@@gﬁﬁﬂﬁ QR LOUER § ahfordd
maj or proportion of an internal f%tl on engl ne fuel and a m nor

proportion of the %8%9&’?5?‘?%&16&8& &R HF SRR ALYy B9F exauple 1,
The amount of the conceepostdecamnpes! t2-epoxyhessiticane), taheddseelibed for example
conposition sui t ahl e s to provide a concentration of t he
conmpound (A) mg%/ (B) m%ﬁpl} ?gbc@rrposml on in the range from10 to
10, 000 p.p. m by &) ght the PAG producgth by ke hidtoxyetiptistion enifiabdyikiel is

preferably a fuel 10 rdaetidaN@itl athfeL2SOUd a@kmageoxldlheoff u,eine@g)rm& tion

may i ncor porate addi tjves, conventi onalﬂdy
conposi tions. Such S*a"ByietPiiese pipmiae Brg‘pl"ﬁ ’?é’é"’&?’f]i’?é‘f’r?br?tl&n? he fuel
concentrate or In another aspect, the present invention provides an internal

20 combustion engine fuel concentrate composition comprising as a first
component from 1 to 95% by weight of a compound of the formula (I)
as produced by the process as hereinbefore described and as a second
component a fuel compatible solvent therefor.

The fuel compatible solvent for the compound of the formula (I)

25 may suitably be an internal comﬁustion engine fuel.

In yet another aspect, the invention provides an internal
combustion engine fuel composition comprising a major proportion of
an internal combustion engine fuel and a minor proportion of the
concentrate composition of the invention.

30 - The amount of the concentrate composition present in the fuel
composition may suitably be such as to provide a concentration of
the compound of formula (I) in the fuel composition in the range
from 10 to 10,000 p.p.m. by weight.

The internal combustion engine fuel is preferably a fuel

35 boiling in the gasoline range. The fuel composition may incorporate

"l
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directly into the fuel conposition. The invention also provides a
| ubricating oil conposition 15 conprising a mejor proportion of an oil

of lubricating viscosity and a mnor proportion of either the
conmpound (A) or the conpound (B) as hiI‘EI nbef ore descri bed.

The oil of lubricating viscosity may be an hl’mal, veget abl e or

mneral oil. Suitably the lubricating oil nmay be a 20 petrol eum deri ved
| ubricating oil, such as a naphthenic base, paraffin base or m xed
base oil. Alternatively; the lubricating oil may be a synthetic

| ubricating oil. Sdftitdlyke copmertdiopallyulemployefnip fuel compdsitions.udiuch

synthetic ester | HQ&i'&l%é NthyObd Sinc¥Fldratéd le3thdlCliele the fue1difRbRESMLUSH as
di -octyl adipate, -octyl sebacate and 25 tri-decyl adi pate, or

pol yneric hydr ocaf‘EB?Ftllﬁb’r‘it(?aF’P"n&“BJr |SompPgytion. exanple liquid

pol yi sobut enes and polmeairp;hatmzefanm provides a 1ubrléﬂteng;cumoeontpbsﬂtmy be
used for any Lubricati.n licati L n di ut o an

a1 e use, 5 oS8 ASERP R pRliortion or al Gt TR AP VB Ly ang,
may 30 suitabl yinorcprqrorbien gf the &8bérbfexiviagine of wirmhie (tIheasconrpound

(A or theye QMH“% (tﬁz process as hereidb&rrO MRS EEdLN may further
i ncor porate any o the additives conventional |y enployed in

| ubricating oil conposiPei Ohlsof lubricating vissopifyemtyY &6 ## 13 ipdhy Besstgbiner
il lustrated by reineﬁe.meoin sufablytie feddiout ing Emaaspj;a& a

- 12 - 1 hael add t of N et zi ne and
net hyl aé?yl &F gpdeum-demved wbg RjataR %)?I t & R %I%Itge'g‘ aHropwi se
to N- net hyl plppea%fznnba#elonchewhalsen@llextAalrtleahamely,nghe)flufohecﬁing oil

exothermc reacti 919% beTgesﬁﬁﬂbii@'iu%a@.wlogie %B&@JleOGJHtHQEﬁS lubrlcaw.ang

during which tinme the tenperature rose from19[err err
stirred for a furCh&? 12&1?%#&“%%%5%{ ]t“éﬁb‘é"’r%t’&r%lsat"htlﬁ% ‘Eﬁﬂ Prelude
which tinme the tewe&&ur@dmads I’cﬂt—-UEfﬁdaHi})aig[EH’:J’—]a&lebﬁbd}atélrﬁdef the

product was nfirpe nfrare ectro cop r e

0" and by 1 2 it Foiratalibebin “FoRvEBEE W EAtRe TupL RN EhE) o
Found total N = lex@fglebabiwidN\poiyidoBiMenes and EdaﬁplpmaZOId\fﬂn@r M chael
addi tion of methyl acrplal&pbQition mdy Nedidt Byl 3Ry NRLPEARY LR UB 1cat ton,

including automotive and marine use.
For both automotive and marine uses the composition may
20 suitably incorporate up to 10% by weight of the ester derivative of
the formula (I).
The composition may further incorporate any of the additives
conventionally employed in lubricating oil compositions.
Many of the ester derivatives encompassed by the formula (I)
25 are novel compounds. The present invention also provides novel
compounds as follows:-

(A) Compounds having the formula (I) wherein n =1, Z is a
carbonyl-containing group capable of activating an adjacent
double bond, preferably a group of the formula (VII), and Rl,

30 Rz, X and Y are as defined in relation to the formula (I);

(B) Compounds having the formula (I) wherein n = 0, X is a group of
the formula (II) and Rl, RZ2 and Y are as defined in relation to
the formula (I);

(C) Compounds having the formula (I) wherein n = O, Rl is either an

35 unsubstituted or amine-substituted alkyl or alkenyl group

i
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Met'hyl acrylate (0.2 nol.) was added dropw se to 15

N, N- di net hyl - 3- am no- propylam ne (0.2 nol.) over 2 hours with no

external cooling of the mldly exotherm c reaction. The m xture was
stirred for one hour at anbient tenperature, when [err]H [err]C NVR and

I nfrared spectroscopy indicated the reactlor]| to be conpl ete. Exanpl e
3: Bis-Mchael addition of nethyl acrylate to 20

N, N- di met hyl am no- pr opyl am ne. Met hyl acrylate (0.2 nol.) was
added dropwi se to a solution of 25 30 35

- 13 - N, N- diheEing |er8atar hbtn §PytarPheatens ] prefenably aret hanol

(20m ) over 2 houmsusdt idGdEBE &ﬁ&meg@sumtemﬂu&@@&aume& was stirred
at reflux tenperature for 18 hours. ] H nnt i ndi catgd t he reaction

to be _  conplete. PPASIIPYERY &EXPt P19 d ¥ A0 358 AfadeHeepr Buct 5
anal ysed using [err] Hdee¢atida ﬂthnﬂonmuftaathed apiect r oscopy. Exanpl e 4:

Mbno- M chael addi ti
NN di ot ny - am nB o Paa he/iBk "6 ¥ofhlls) i, phoress n e 0 §yte

was added dropw se to mlyoxyalsmlqnesbrpqwl Ngzqupli deringd £3omA Morrpegy| am ne
(0.15 mol . ) in methanqe;}kyaikgfend &lﬁ%@rc%rﬂlﬁﬁt @ﬁ:l@&' PLENs of at 15651:

t enperat ure. The reacti on was tirred | ux tenperature for
hour s. [err]H nnT i ncﬂﬂfa?%ﬁfiPh%Flde contalning at least 6 carbon atoms, or

(ii) units of at least one alkylene oxide containing from 2 to
10 5 carbon atoms and units of at least one olefin oxide
containing at least 6 carbon atoms and Rz, X and Y are as

defined in relation to the formula (I).

The invention will now be further illustrated by reference to
the following Examples. '
15 Example 1: Mono Michael adduct of N-methyl piperazine and methyl
acrylate.

Methyl-acrylate (1 mol) was added dropwise to
N-methylpiperazine (1 mol) with no external cooling of the
exothermic reaction. The addition was complete after 90 minutes,

20 during which time the temperature rose from 19°C to 65°C. It was
stirred for a further 24 hours at ambient temperature, at the end of
which time the temperature had returned to 19°C. The nature of the
product wés confirmed using infrared spectroscopy, 1y and 13c nmr,
and by its nitrogen content (Expected: total N = basic N = 15.0%;

25 Found total N = 15.2%, basic N = 14.8%).

Example 2: Mono Michael addition of methyl acrylate to
N,N~dimethylamino-propylamine.

Methyl acrylate (0.2 mol.) was added dropwise to
N,N-dimethyl-3-amino-propylamine (0.2 mol.) over 2 hours with no

30 external coqling of the mildly exothermic reaction. The mixture was
stirred for one hour at ambient temperature, when 1y/13¢c NMR and
infrared spectroscopy indicated the reaction to be complete.

Example 3: Bis Michael addition of methyl acrylate to '
N,N-dimethylamino-propylamine.

35 Methyl acrylate (0.2 mol.) was added dropwise to a solution of
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reaction to be conplete. The solvent was stripped in vacuo and the
product anal ysed using [err]H [err]C nmr and infrared spectroscopy.
Exanpl e 5: Mono-adduct of N-methyl piperazine and nethyl 15

acryl am do- 2- net hoxyacet at e ( MAMA) . N- Met hyl pi perazine (0.5

nol .) was added dropw se to a sol ution - 13 vava (0.5 nmol.) in nethanol
(80m ) over 4 hours. During this time the tenperature of the solution
rose froml1l4[err]C to 32[err]C wi thout any external heating Ch

conpletion of the addition the solution 20 was stirred at anb
tenperature for 2M-Nrsimethbylrpzaningprnpyiopiae (0.1 g} h%(feBK)a’i‘%mS?/%{’Pl)o?"ec‘hé

met hanol in vacuonodfie aaaammen@fteh{s&ature adﬁw%amm@dﬁ lswmdust @ £lux
nitrogen anal ysi stg Exep 5 and bLerr] C

f_ ]1% h(yr r J.nd zil'te ﬁ ct{\l)]o
nnr spect r oscopy. nple s ed] g'rnl gt e FREWCRhSR P adduct
of methyl 25 acpymralte@eand?hhl-spelwaylt Wpspatazperﬂe_émwdothmnm@ 1) with

pol yether A 5 analyseIh@sfﬁ ri-ﬂ'eséelgnr( %ﬁi@igreﬂrﬁéggggcgp?ve and

pol yet her A [ nmw 6, prepared reaction o odecyl Ehenol (1
nmol) with buﬁiﬂ‘-‘&%@-‘fbkl 8o (Mishag) )ﬂ]id’(ti(?? Ho Py LR, Beﬁé‘&ﬂé@tlen %yl ene
(300 M) at 30 mefldinetiyIPenldprepylamthes presence of a sodi um net hoxi de
cat al yst (.009 Thereatlo S |tore ollection of the
met hanol by- product . myt )C{?\?é]s mSB‘Fﬁﬂr@? ?PV\f‘r' Tnﬁ gﬂe%/ﬁié””mse feoreti cal
amount of net hanokolutis8 qsmN)Nmablaehﬁdm&tnpbtml&mmm (0.15 m¢heo ieasthaerl
mxture. The,excess Mgl X@éxh% i) %%@J‘t tt Qééleﬂé‘dce%@{htﬁﬁe ThOVRS EEfhnl Qad tS

al koxi de salt was reconverted to al cohol on cooling 1
- 14 - by st ereddat thedhuptepparature F3rmi }“°urlshe %Gf“ﬁrﬂqﬁ‘yl?’iﬁé ghe
gener at ed, ange hdta o8XEL B8 amp@.ewr e9Rd lso IVEHtE Wi £ BRY BbellY id hacad%al aR
of anhydr ous na ne5| um sul teg alnrﬁglﬁ(gbsequen%légl ltration o

o]

m xture. The sol v@APIiEs 2RV ERDStF: F | 9 ’ia6e?esé’\78tlfcﬁé°%y
product as a cl eaExpedle gelMoaw dddgut chf NTﬂYﬁ:h&Dtﬁ.lpeﬂ#Einba&!deml‘tyﬂogen

contents were,both O 173%{%0%1%%,@&%9&&0&}@% in the product was | ess
Im

than 20 ppm (éet ecto Transesterification of the
M chael adduct of netAMethyl pipgrprine (Sn%i Rl b 8§ | 24siep e zepiiRe Cpr ddPdrtpm

exanple 1) with the ﬂﬂdA I@@J.’i’ﬁfbhef iB. methanol (80mibhevdd Qhﬁﬁlrsadcbiﬁ'tlné)fthﬁ'ﬁt hyl
acrylate and N net hx i perazi ne
dog,

r om t her
B [nw 900, prepar & hepkemperatyrg af it g‘ﬁ %‘Tl“ﬁ}%fbd'gﬁll ﬂ'érllcf'l C(‘h1° ﬁg §)
propyl ene oxi de ( hhynedtefnal heating.mdn) cwmthﬁatoedthenadndmbermq Qaﬁltﬂbr) to

refiux tenper ghul GakMri2ead I8 BAFRER St Erftu@ UM ALOX! I8nE QB! whs O3

nmol ) over 3 hours. ure at the pornt of disti
coll ection rose t ®btained by removal of the methanol in wvacuo. The nature of the

adduct was confirmed using nitrogen analysis (Expected = 15.4%;
found = 15.4%) and lH/13C nmr spectroécopy.
Example 6: Transesterification of the Michael adduct of methyl

25 acrylate and N-methyl piperazine (product of .Example 1) with
polyether A.

The aminoester (.05 mol) prepared above and polyether A [mw

1966, prepared by the reaction of p-dodecylphenol (1 mol) with
butylene oxide (25 mol)] (.07 mol) were heated in xylene (300 ml) at

30 reflux temperature in the presence of a sodium methoxide catalyst
(.009 mol). The reaction was monitored by collection of the
methanol by-product. It was complete after 1 hour when the
theoretical amount of methanol (.059 mol) had been distilled from
the reaction mixture. The excess polyether present that had been

35 converted to its alkoxide salt was reconverted to alcohol on cooling
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A

64ferr]C. The tenperature renai ned steady while the theoretical anount
of met hanol was col |l ect-ed over 2 hours. The reaction was allowed to
cool to ambient tenperature. Distilled water (0.1 nol.) was added 20 and

the solution stirred for 10 m nutes. The_e>i ess water was dried with
anhydr ous magnesi um sul phate (20 g) and the“Inorganic salts renoved by
filtration through hyflo. The o-xylene was stripped from the pale
yellow filtrate to | eave the product a clear yellow oil. The tot al

nitrogen content was 1.1% and the basic .nitrogen content 25 was 1.0%
Exanpl e 8: Transe®¥ether peditisn of vebtrr 4 Chawl) addhe tsodfumbyAyexide generated,
aclryl aL e and N nmekhyltngi ﬁﬁd’ﬁiitﬁl’ﬁelﬁ:pﬁﬁﬁuﬁ{, @%remma by tMet Hddih:gon of ol
pol yet her C. The chae uct o t c ate.an nmet hy
S barasine 30 ( “BHSHS HeRnRr ARLARiRace 4R TRietbs B S Gkt
prepared by the mixtuyreactThensolvedt nosybphivped fromntdie) filtirateriopyéamethe
oxi de (30 nol} an | f ; ha efin

nol) were hea%ed gr?ducitng%?axngﬁeg%%%ge%&? (1)‘?‘&ireafl u@et téér)%e%r é?%rbgg #%hti&gégjen
presence of a contatgnyenet hebh 8e’ %t aTBes chtorjde ponfenty dp Bheh ggpductTyRs

head 35 tenper ah gL tibntAC ppRi (At &itod Sidikhat e col l ection rose to 64C
The

t t i i t d il the th ti |
amount of met hanoBXample,Zi %?é%&g%gf%gg?‘lmzn%gréfeegﬁé‘%;?ﬁ?‘%eﬁa@g%{yﬁob\gg

to cool to ambrynttet e ¥rodtinyd . pipeksiinke| torodatent(dpleadl). yivashadded
and the s%ut hg{g,escthie[,rﬁd for 10 m nutes. The excess water was dried
wth 5 anhydr ous e

ég‘gem um sul phate (20g) and the inorganic salts
renmoved by filtr ofiahge b agdusly fof omethyh caqrykgtes god Nuastistl piprr@zineom .
t he pal e yel.l(Qw ddiht e EXSnp18aY GnliNso 19 ORHICE Biw GbEALr¥Sdde@VbPithe The
total nitrogen content, was 0.72% and the Pasi C nitrogen content ‘(‘?S

0.72% The chl ori d8acdiPedt Pricdasdipheadict! ®L) %ALh RIRBRIeAGPRIdeQ 1l mol)]
(detector limt). (.2 molfxeeqel BedkedTimnseglare {215anl brrooteflng tdiipsratMrehirel

dduct of t hyl ' Ayl am ' f
exarpl e 3 ' iepp, SRS LE EMlalhdadb ARLGK AT 20U B £uer SRGEs O
met hyl acryl ate afde hed penpedpiiehgt deneriptopt [ddat Hd at© . crlhetbionntpsento

pol yether B (0.3 g4°c. Mhd t¥RbEr 183t Sbmandr XYL LIICwEIR0tHY thOoFedfiksiX amount
tenperature in the resence Qf a sodi um pet hoxi de cat al thﬁgo-m rmlt)o.

The reaction %%etr?ﬁﬁ?]t JPECYeEH19 QEET RS het et tafitd proigyet .

The nNoNO- t r arsesiter khbizati tampeaastwrenp|idisei tfedewata2@ (0.1uhek.) Wastadlédd
20 and the solution stirred for 10 minutes. The excess water was dried
with anhydrous magnesium sulphate (20 g) and the inorganic salts

removed by filtration through hyflo. The o-xylene was stripped from
the pale yellow filtrate to leave the product a clear yellow oil.
The total nitrogen content was 1l.l%¥ and the basic nitrogen content
25 was 1.0%.
Example 8: Transesterification of the Michael adduct of methyl
acrylate and N-methyl piperazine (product of example 1) with the
polyether C.
The Michael adduct of methyl acrylate and N-methyl piperazine
30 (.07 mol) from Example 1 and polyether C [mw 2,000, prepared by the
reaction of dinonylphenol (1l mol) with propylene oxide (30 mol) and
the epoxide of a Cjg alpha olefin (1.3 mol)] (.11 mol) were heated
in o~xylene (300 ml) to reflux temperature in the presence of a
sodium methoxide catalyst (.02 mol) over 3 hours. The head

35 temperature at the point of distillate collection rose to 64°C. The
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20 water (0.06 nol.) was added and the solution stirred for 10

m nutes. The excess water was dried w th anhydrous nagnesi um sul phat e
(20 g) and the inorganic salts renoved byfiltration t hrough hyfl o.
The o-xyl ene was stripped fromthe pale yell : filtrate to obtain the
product. 25 ENG NE TEST Rg ULTS OPEL KADETT

Typi cal val ve deposit w for untreated gasoline = 300 - 400 ny.

PACKAGE TREATMENT LEVEL IN THE GASCLI NE = 1000 PPM WI Package 1:
Exanple 7 15% ADX250

15% 30 temperatuEWTﬂgﬁeiqqg gteqdyevhile the ithegretical amount of methanol
Sol vent was co11380éd over 2AHEE A08nd Fe¥ et aPES b1 WwedNB cool to

21.0 Package 2 Exanmpl e 7

Synthetic carrier ambient Remgerggure Distilled water gthREHFI ) was added and the
30% solution stirred for 10 minutes. The &fcess water was Aveedgdth

val ve deposit g\W (agg}dr%usAxb%%fgﬁilﬁnzéglphate Pﬁ%&a&%lg%z inorgﬁi@@l@ssrtemoved

30%
Synthetic carrier by filtratignsthrough hyflo. The o-xy&epe  wg¢ stripped from the

30% Aver age pugé \&%ld@@@&h‘er%’e {:m)eave the produg’@ a'@ clear ?mcﬁil The
TREATMENT LEVEL I N THE GASOLI NE = 500 npl e 6

50% total nltggﬁgy Fﬁntent was 0 %N% and tgﬁ@%?fég “%&68$%ﬁ;é°%&ﬂ”& was
deposit W (ng) =0.72%. Thé&hOoride cdinie@t ADXBRS(PrioSuct @osirssiidlanhy20ppm
avai |l abl e am pat e%??é&é%@ﬂn’}ﬁ?.e mar ket ed by Adi bi s. 15
Example 9: Transesterification of the Bis Michael‘aéduct of methyl
acrylate and N,N-dimethylaminopropylamine (product of example 3)
with polyether B.
The Bis Michael adduct of methyl acrylate and .

15 N,N~dimethylamino-propylamine (0.1 mol) and the polyether B (0.3
mol) were heated in o-xylene (320 g) to reflux temperature in the
presence of a sodium methoxide éatalyst (0.04 mol). The reaction
was monitored by collection of the methanol by-product. The
mono-transesterification was complete after 50 minutes. Distilled

20 water (0.06 mol.) was added and the solution stirred for 10
minutes. The excess water was dried with anhydrous magnesium
sulphate (20 g) and the inorganic salts removed by filtration
through hyflo. The o-xylene was stripped from the pale yellow
filtrate to obtain the product.

25 - ENGINE TEST RESULTS: OFEL KADETT

Typical valve deposit wt for untreated gasoline = 300 - 400 mg.
PACKAGE TREATMENT LEVEL IN THE GASOLINE = 1000 PPFM WT

Package 1: Example 7 15%

ADX250 . 15%

30 Synthetic carrier 40%

Solvent 30%

Average valve deposit Wt (mg) = 21.0

Package 2: Example 7 30%

Synthetic carrier 40%

35 Solvent 30%

- - 15 -
"Ml



20/ 25 30 35 .
17 d ai ns: 1. A process for the production of an ester
derivative, useful as

- 16 -
Average valve deposit Wt (mg) = 42.0
Package 3: Example 8 30%
ADX250 15%
Synthetic carrier 25%
5 Solveﬁt 30%
Average valve deposit Wt (mg) = 86.5
PACKAGE TREATMENT LEVEL IN THE GASOLINE = 500 PPM Wt
Package 4: Example 6 50%
Solvent 50%
10 Average valve deposit Wt (mg) = 63.0

Note: ADX250 is a commercially available aminated polyisobutene

marketed by Adibis.

15

20

25

30

35

- 16 -~
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a fuel or lubricating oil additive, the ester derivative haV|ng t he
formula (1):- 5 [erij e

wherein Rlerr] is either a pon group havi ng
at |least 18 carbon atons or either a g~ ng ﬁ ran 495(2)
anmi ne-substituted 10 al kyl or al kenyl ast 18°8%% 447

at ons, Rl err] is either hydrogen or a (Jerr] to (err] alkyl
group, nis either zero or is equal to one when Z is a

car bonyl - cont ai niing group capabl e of activating an adjacent double

bond, 15 X is either hydrogen, an unsubstituted or am ne-substituted
al kyl group, a polyam ne group, a polyal kyl ene pol yam ne group, a

het erocyclic group, a carboxy group and/ or an al koxy carbonyl group,
or Xis a group of the formula (I1):- 20 [err]

(rr) wher ein inthe formula (I1) R2, Z and n are as defined
for formula (I') and Qis either the group Rerr] or the group R err]
in which Rerr] is (Jerr] to C4 al kyl, 25 Y is either hydrogen
or an unsubstituted or an - 18
- am ne-substituted al kyl group, a polyam ne group, a polyal kyl ene
pol yam ne group or a heterocyclic group, or N, X and Y together
forma nono- or polycyclic ring system - whi ch process conpri ses
reacting, in a first step, a conpound of the 5 formula (111):-

HNXY (ren) wherein X and Y are as defined in
relation to the fornﬁTa (). with a conpound of the forrmula (1V):

LO 1. ﬁ:@r??ess for the production OQ|aQ0ester deximat Bien quﬁuﬂ]as

Rlerr], Z and n areras defidedcitinkheill Qadidias, (dnk édtdr(dddivative having the
formula (I):-

X
5 Rlo-é-(z)n—CHR2CH2N/ (1)
Y
wherein

R! is either a polyoxyalkyleneglycolyl group having at least 18

carbon atoms or either an unsubstituted or an amine~substituted
10 alkyl or alkenyl group having at least 18 carbon atoms,

R2 is either hydrogen or a C; to Cg alkyl group,

n is either zero or is equal to one when Z is a
carbonyl-containing group capable of activating an adjacent double
bond,

15 X is either hydrogen, an unsubstituted or amine-substituted
alkyl group, a polyamine group, a polyalkylene polyamine group, a
heterocyclic group, a carboxy group and/ or an alkoxy carbonyl

group, or X is a group of the formula (II):-

20 _ fCHZCHRz-(Z)n—g-OQ (11)
wherein
in the formula (II) Rl R2 Z and n are as defined for formula
(I) and Q is either the group R1 or the group R3 in which R3 is Cy
to C4 alkyl,

25 Y is either hydrogen or an unsubstituted or an
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to’give an ester,conpound of the fornula (V):- - TTT————_[err]
wherein X; Y, Rerr], Rerr], Zand n are as defined in ?ﬁ

lon to the
formula (1) and (I1), and in a second step reacting Hmmﬂa"mmmm d
of formula (V) with a 20 conmpound of foruﬁéa (M) : - Y ﬂ
R err] OH (M) ‘Whérein Rlerr] is as def'i n&d for
the formula (1). 2. A process according to claim1l wherein the first
step is carried out in the absence of a catalyst. 25 3. A process
according to either claim1 or claim2 wherein the first step is
carried out in thé™pecseprtidtyted, adlyl @neumhpcprliygmine grogm,harrsilyalkylend

A process accor di pg1Fdmias)greas <f at MexeRb&FAdE NGoGhidFd Wherein t he
first step is carriedbgu% at géenggra%ure in the range frgm 20 30 to
65[err]C. 5. A procd®d L8PSy TP AnPothe bRt RY A8 CHAB N R s
wher ei n t he wbtdngretass conprdses edaciing| nint bef prseserepe Ofcompound of the
hydrocarbon 5  $gl¥AQt (rrr):- 6 A process according to any one of the
precedi ng clains wherein 35 the second step is carried out at a
tenperature in the range from HNXY (III)

- 19 - - 130etdinlfOR ¥]dre as defined Anl¥A6LEch 26CHUESGMNE @Y P&
of the precedi ng clains he second step is catal ysed either

erein. t
by a strong or ganfcCYRSEe £f the formyfsy ég‘f'?i’(": base or a titanium al koxide. 5
8. A process according to claim7 wh8fein the catalyst is an

I nor gani c basgov\,hi ch is an al kali g g;\é/al hydr oxi de or al koxi de. (1V) 9. A
process according to any one of tﬁ% pNecedifing f' ai ns wherein- t he
conpound of fornula (111) is either a PElarér9R0r a secondary am ne.

10 10. A proceswynhafaal 82 N®3{ 0z aRY P9 Ofs WBLiALCELENDIrdrhal A6 (WAl (11),
to give an ester compound of the formula (V):-
' X
15 R30—C—(Z)n—CHR20H2N/ ()
\Y
wherein X, Y, R2, R3, Z and n are as defined in relation to the
formula (I) and (II), and
in a second step reacting the ester compound of formula (V) with a
20 compound of formula (VI):-
rlon (VI)
wherein Rl is as defined for the formula (I).
2, A process accofding to claim 1 wherein the first step is
carried out in the absence of a catalyst.

25 3. A process according té either claim 1l or claim 2 wherein the
first step is carried out in the presence of a solvent which is
methanol.

4. A process according to any one of the preceding claims wherein
the first step is carried out at a temperature in the range from 20

30 to 65°C. |
5. A process according to any one of the preceding claims wherein
the second step is carried out in the presence of a hydrocarbon
solvent.

6. A process according to any one of the preceding claims wherein

35 the second step is carried out at a temperature in the range from
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in the formula (IV) n=1 and Zis a group of the fornmula (VI

[err] 15 11. A process according to any one of the precedl
wherein in the formula (I1V) R2 is either hydrogen, neth [ﬁl mmnmllulll
12. A process according to any one of the pyeceding clains

t he conpound of forrmula (1V) is either methyl acrylate, net hyI

net hacryl ate or net hyl acryl am do- 2- net hyoxyacetate. 20 13. A process

according to any one of the preceding clains wherein t he conpound of
the formula (1V) is a "c%pﬁed" pol yoxyal kyl ene gl ycol . 14. A |
process accordi ng’t 8n‘f e of clainms 1 to 12 wherein in the formul a

(V: ) Rl[err] | Sh? pol ygsmiwhyé amr:omﬂggi &Dlauyemel ofjruhe ppieaed v alaidis wherein
nol ecul ar wei g 0 I

according to cl ai ém&lﬁ gﬂ{ed?gg% i&eé%o?%%sdg by 2 St;&g Oé#gggﬁ%ny
group i s am no- subrargepiedase or ajgtanjyp éé‘f‘é‘rldelerl vative of the fornula

(1) wherein ngl, &, |SAaprocess %Ebﬁumlg @&ratlaml7nehgre@upuﬁa@a@19sefis an

activating an adj acent doubl e 30 X, .and Y are as
defined in rel ati P88 {1h&28H™ gﬁ?% is an ﬁ{‘iﬂjl gt hyiR%"’“ﬂ}\ Ws phfoxide.
derivative accor dé ng Acpm:lcassnajzeowimgetm aZylcmeaogr‘lmapprecedlng)‘blam foeraiha
(V). e ? 0 e, af r s a
35 group of the or%‘?‘gou? él%lg}(lﬁ[a En]tﬂ E’Féxgnd{’bagrgg %lsgde c?ﬁgé-}i

- 20- relmﬁnentotheforrrula(l) An internal conbustion

engi ne fuel cgncepd ahepfRERYMckbdling to aa9rm{el 8k r\ﬂiea§re%efli1{g'5E15ﬁ@3@H6ﬂat1n
froml to 95% by wei ght of an es

t |
of claims 16 to 18 5@&%&8&&*‘% andczo rﬁvgﬁ%‘\llpg e ?Blfﬂi’gﬁ {}flinSOFC:nt

therefor. 20. An internal conbustal»on engi ne fuel conposition
conprising a -CH—NH—E:- (VII)
OR%

15 11. A process according to any one of the preceding claims wherein
in the formula (IV)_R2 is either hydrogen, methyl or ethyl.

12. A process according to any one of the préceding claims wherein
the compound of formula (IV) is either methyl acrylate, methyl
methacrylate or methylacrylamido-2-methyoxyacetate.

20 13. A process according to any one of the preceding claims wherein
the compound of the formula (IV) is a "capped" polyoxyalkylene
glycol.

14. A process according to any one of claims 1 to 12 wherein in the
formula (VI) Rl is a polyisobutyl or polyisobutenyl group having a

25 molecular weight in the range from 250 to 5000.

15. A process according to claim 14 wherein the polyisobutyl or
polyisobufenyl group is amino-substitued.

16. An internal combustion engine fuel concentrate composition
comprising as a first component from 1 to 95% by weight of a

30 compound of the formula (I) as produced by the process of claims 1
to 15 and as a second component a fuel compatible-solvent therefor.
17. An internal combustion engine fuel composition comprising a
major proportion of an internal combustion engine fuel and a minor
proportion of the concentrate composition of claim 16.

35 18. A lubricating oil composition comprising a major proportion of
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mej or proportion of an internal combustion engi ne fuel and a mi nor
proportion of the concentrate conposition of claim 19. 21 A

| ubricating oil.

as cl ai ned
30

in.

35

10

15

20

25

30

35

conposi tion conprising a major proportion of
| ubricating viscosity and a minor proportiop of the ester
any one of clains 16 to 18. 15

R

an oil of lubricating viscosity and a minor proportion of the ester
derivative of formula (I) as produced by the process of claims 1 to
15. -

19. An ester derivative of the formula (I) wherein n=1, Z is a
carbonyl-containing group capable of activating an adJacent double
bond and R1 R2 X and Y are as defined in relation to the formula
(1).

20. An ester derivative according to claim 19 wherein Z is a group
of the formula (VII).

2l. An ester derlvatlve of the formula (I) wherein n=0, X is a
group of the formula (II) and Rl, R2 and Y are as defined in
relation to the formula (I).

22. An ester derivative of the formula (I) wherein n=0, Rl is
either an unsubstituted or amine-substituted alkyl or alkenyl group
having greater than 30 carbon atoms and R2, X and Y are as defined
in relation to the formula (I).

23. An ester derivative according to claim 22 wherein R! is an
unsubstituted or amine-substituted polyisobutene or polyisobutenyl
group.

24. An ester derivative of the formula (I) wherein n=0, R! is a
polyoxyalkeneglycolyl group derived from a "capped"
polyoxyalkyleneglycol comprising either (i) units of at least one
olefin oxide containing at least 6 carbon atoms, or (ii) units of at
least.one alkylene oxide containing from 2 to 5 carbon atoms and
units of at least one olefin oxide containing at least 6 carbon

atoms and R2, X and Y are as defined in relation to the formula (I).

[
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