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ALKENYL- SUBSTI TUTED DI CARBOXYLI C ACI D OR ANHYDRI DE
ESTER DERI VATI VES The present invention relates to al kenyl -
substituted “di carboxylic acid or anhydride ester derivatives,

particul arly R? ;@ﬁ%gderlvatlves useful as dispersan%cqg?&%k¥gs I n
i

| ubricating o sitions to their preparation and ricating
oi | conpositions and concentrates contai ning them

GB- A- 981850 di scl oses as oil additives estery of

pol yi sobut enyl succi ni ¢ aci ds which are obtai ned by reaction of

pol yi sobut enyl succinic acids with a polyol, 10 e.g. pentaerythritol.
These products have becone established as di spersant additives for

| ubri cating oi | s, bel?&FENYHﬂﬁgBa?EE@P@%&FC9§§SX%H¥QHQCEE|ﬁ@ referred
to as “ashl ess” because of the alSIeYDRI DBl EATER{BHRIVATIVESNPONnent. 15

It has now surprisingly been found that by using a particul ar class of
polyolefins it is possible to prepare al kenyl ester dispersant

additi ves for | ubFhe aRTeRERST LaVeRsimiedd triptdveldedivdper sancy
properties when corgadsedtutéd divarboryend iqial oesaehiydrile edeaeri bed

her ef nabove. i FRERREL [ bR L. PPN LRVELH ALLAET Go2E0) LU
provi ded al kenyl -su icarp e esteér
derivatives, usef uldl§§ea’§§1b’éra§3ﬁ{tlves l%.d]d-}b(rl\‘/:éiérlilgl Q%M%&Pﬁh@l‘?ﬂﬁ'

conposi tions, fiavi g &8Re2b prePdearybngitditdebyedatimynodn at actic

DRoRYLene 0 BRHBbs LRSS WP LbYcOleddits 8ot hing then.
GB-A-981850 discloses as oil additives esters of

polyisobutenylsuccinic acids which are obtained by
reaction of polyisobutenylsuccinic acids with a polyol,

10 e.g. pentaerythritol. These products have become
established as dispersant additives for lubricating
oils, being of the dispersant type often being referred
to as "ashless" because of the absence of a metal
component .

15 It has now surprisingly been found that by using a
particular class of polyolefins it is possible to
prepare alkenyl ester dispersant additives for
lubricating oils displaying improved dispersancy
properties when compared with the conventional esters

20 described hereinabove.

According to the present invention there are thus
provided alkenyl-substituted dicarboxylic acid or
anhydride ester derivatives, useful as dispersant
additives in lubricating oil compositions, having an

25 alkenyl group derived from an atactic propylene
oligomer substantially of the formula

CH3 CH3
‘ l | (I)
*  H- (CH-CHp)-C=CHy
. 30 where n is in the range 15 to 120, having number

average molecular weight (M) in the range 700 to 5000,



H (CHCHerr])n-C=CH err] 30 where n is in the range 15 to 120, having

nunber’ " average nol ecular weight (M) in the range 700 to 5000,

- 2- .t ~and nolar ratio dicarboxylic acid or anhydride noieties

atactic propylene oligoner in the range 1:1 to 2:1, and havi ng an
ester group deyi om a pol yol . Such atactic

ol i goners rrayef:vg\r?\?ggﬁ%nt ly 5 be prepared as descri bed igf%?@%670454
which is hereby fully incorporated by reference. The nunber
aver age nol ecul ar wei ght (M) of the —aRactic propylene oligoner is

determ ned by antitative reaction wth qQzone on the assu L on t hat
10  each ol i goner %rhain}?tle’énf%ﬁ:h% Sk %86%%{\%(: e oﬁsa{%‘Y‘?n e_mogg£f%%di ly
under st ood by those® Fadtég ProRpYeng rligomer in thgerapgerl Maltge26i. 5000
for Mh of the atactdmi havingr&pyé£ue Qrbgp@sriveddiiechoa el yoact t hat

reparation of the al KEAT Star GErrpdioes sHeERanY TerdefEly
propyl ene ol i gdner ktu®repayed casidescrébedsin BR-B-04904bdwrhickl ds of 700 for

the Mh is because |Ha¥eBQ eG¥l Rincorpoat8@tnPreddekiciend to be less
effective as di sp&&sant . 2 Preferably, . the qal kenyl group is
a

0 .
derived from an EtT RyeEage e ksaTofet S utte )| ,Of\/\,ﬁg%h has n
in t he range BiactiZOpeopyldne olibememnige dé@rnin&Dy; and nor e

pr ef erﬁbl?/ nin E P%uraﬁ'ﬂggagpvé qe%QltEBH Mluj& rbzfoﬁaf% on thé 6&&%{&@905%@,—590- 25
2l kyl ene di o 187 perSHl Ry EEmGHadp. Conbains’ ong, (ipuE% baNanaSpYl bbi s
conpri se al kane pobgokeadily walensgoatd beadtosewskahtegrief ¢habkytat | east
four The upper value of 5000 for M, of the atactic

propylene oligomer is due to the fact that molecular

weights above 5000 can give handling problems in

15 preparation of the alkenhyl ester derivatives from the
atactic propylene oligomer due to viscosity levels. The
lower value of 700 for the M, is because low molecular
weight pfoducts tend to be less effective as
dispersanfs.

20 Preferably, the alkenyl group is derived from an
atactic propylene oligomer of formula I, which has n in
the range 15 to 70 and Mp in the range 700 to 3000, and
more preferably n in the range 20 to 60 and Mp in the
range 900 to 2500.

25 The polyol suitably comprises an alkane polyol for
instance an alkylene diol or polyalkylene polyocl.

Suitable alkane polyols comprise alkane polyols
having at least two and preferably at least four
hydroxy groups such as the trihydroxyalkanes, e.q.

30 ethylgne glycol, propvlene glycol, polymethylene
glycols, trihydroxybutanes, pentanes, hexanes,
heptanes, octanes, nonanes, dodecanes, etc., as well as
tetrahydroxy alkanes, pentahydroxy alkanes, hexahydroxy
alkanes, and the sugar alcohols such as erythritol,

35 - pentaerythritol, tetritols, pentitols, hexitols,
mannitol, sorbitol, sucrose, glucose and the like.



hydroxy groups such as the trihydroxyal kanes, e.g. 30 et hyl ene gl ycol,

propyl ene ‘gl ycol, pol ynet hyl ene gl ycol s, trihydroxybutanes, pentanes,
hexanes, _ heptanes, octanes, nonanes, dodecanes, etc, as well as

t et rahydroxy al kanes, pentahydroxy al kanes, hexahydroxy al kanes, and
the sugar alc ch as erythritol, 35 pentaerythrito ril.ol s,
pentitols, hegﬂg%ﬁgég mannitol, sorbitol, sucrose, glu%gggﬁgﬁgh?he

li ke. - 3- Preferred

pol yol s conprise pentaerythritol, glycerols 3 - sorbitol and sucrose, or
m xtures of two or_nore t hereof, nore preferably glycerol and

sorbitol, or a Prefgnyagy polHet e giomprase pentaqrytdedighncel ¥GaHR1r ne
i nvention, the al ketyhitet @ahd sucreksy,i vat mygesuds (dfe twoventmare nay be

prepared by a S L.C ﬁggri e i a | - stituted
di carbexylic acid %ﬁggn ydri é gf% ah% I?%??gggt%%gfgogﬁkga%iéﬁ“%ave been
defined above. 10 MmixtureTiBeggphr ratio of al kenyl -substituted di carboxylic
acid or anhydsi de to pul wekoudenke rwitthe the ebevdntiiioncesBe alkenydy egdey

betweeh wide limt A Y.t s c At i -substituted
di carboxylic acid %err%t;lg?%dgf e m_‘?‘é’%&f‘%‘%’éﬁ%#ﬁg%é‘ﬁ% (?._5: 1to
10: 1, preferably 1Brocepscwhich gomprispgerpagkinemnt edperyt trwbsidfrirdo vary

between wi de |ini t@isdibbxieact aoid tMARhgEHi@s witht Bepolyol ) &wgh %0 to 250
Lo ") LMl SRy, | L0, 210 (20 C 0000
reaction ti g8 in the The mojapgeatia @f3plkenyk PWishdtuted tbi@Rrdyisct he '
range 18 t 0 2dciiDwis ahRiagidy efebbidol Ausdl eNthenyrdsent @geness in
the reaction mxtyfe, it ?Q#ﬁe&%‘% es: 8+ 0! (AR, _thif Nd4de ratio
hydr ocarbons e. g. Xyl eng;” toluéene and m-neral o?(, ethers e.qg.
di phenyl et her; ket a@lkenydy-substituted dicarboxylic acid or anhydride
to polyol is in the range 0.5:1 to 10:1, preferably
15 0.6:1 to 3:1. The reaction temperature may also vary
between wide limits with reaction temperatures in the
range 150 to 250 °C being suitable and in the range 180
to 210 °C being preferred. The reaction time may also
vary between wide limits with reaction times in the
20 range 6 to 30 hours being suitable and in the range 18
to 24 hours being preferred. A solvent may be present
in the reaction mixture. Suitable examples of solvents
* include hydrocarbons e.g. xylene, toluene and mineral
0il; ethers e.g. diphenylether; ketones; and
25 chlorobenzene. An esterification catalyst may also be
added. Conventional esterification catalysts may be
used. Suitable esterification catalysts include mineral
acids, sulphonic acids and BF3, mineral acids being
preferred. Water vapour which is produced during the
30 reaction can be removed from the reaction zone as the
reaction proceeds, by application of methods well known
in the art. Suitably, the reaction is carried out in a
closed reaction vessel.
The alkane polyocls may suitably be mixed with an
35 amine, prior to their reaction with one or more
alkylene oxides.



25 chl orobenzene. An esterification catalyst may al so be added.
Conventi oral esterification catal ysts may be used. Suitable
esterifi-cation catalysts include m neral aci ds, sul phonic acids and
BF3, m neral’ aci ds bei ng preferred. Water vapour which is produced

duri ng t he 30 on can be renoved fromthe reaction z
reaction procee S, ﬁ%’yé application of methods" vveII known 98&?9?/H§99grt

Suitably, the reaction is carried out in a cl osed reaction vessel.
The al kane polyols may suitably be m xed witht an 35 amne, prior to their

reaction with one or nore al kyl ene oxi des. 7
- 4- Sui t abl e %%h’tqﬂ,bslecéﬁ'bﬁ“?%é%rﬁéea?%%ﬂﬂ)’laslwmls' pol yoxyal kyl ene
pol yam nes and hydrpmymym)rlene p&Y wreimalsl gndt ipdridvasingsan

am no- al cohol . egﬂﬁgmltﬁfe %ﬁ%é; 1 o gﬁ{@g@ﬁlﬁ?ﬁogm d or anhydride

5 groups : to polyo roups in t rivati ves pr esent
i nvention is preferabl y'itsh Modérr sagke eEdicagboxylic@cid aprantydid€eanly in
the range 0.6: 5 to grdups : to pol¥bE ghdaimsbanythe d?dmd'amvssucbﬁtﬁne der| ved

from an al pra Belaednsalnied £ SHRAKMNI G AFihe F0RYETS 48 0010

ester, such as nal e
anhydrl de being par 19 ctd drarge EF@?S@WI@CY inthe rangg @nsé&s‘éot:?]eldl car boxylic

acid grouping in the The @ieaeBbxpraduetdi Sstﬁuﬁta&)lwaﬁrﬂir@d africth an

derivative. The ,al.ke r.no
preferably derived %%Péheé)%ttgnﬂxgaéﬁ?%e& %tl?grgé’?ﬁlucnéé Sfa dyd(flgfr oxyI I C
acid with the Wt actegter, SUSPOEB?I%?WM dumarias dasepibedetreinedisdce.

The al kenyl - subst i tatidl alicahhodyide waGing phrticulalygeeterray, e prepared
32??;25”9 to establi;sngd 2Qe +RLOSEANIRS VL OM A A Y GpRhIPYA &G Of 1 gorer as
present product is thus a succinic acid derivative.
The alkenyl-substituted dicarboxylic acid is

15 preferably derived by reacting an alpha-beta
unsaturated dicarboxylic acid with the atactic
propylene oligomer as described hereinabove.

The alkenyl—substituted dicarboxylic acid or

anhydride may be prepared according to established

20 procedures from atactic propvlene oligomer as defined
above of required molecular weight and an appropriate
amount of the dicarboxylic acid or anhydride. Thus, the
atactic propylene oligomer may be contacted with for
instance maleic acid or anhydride at a temperature of

25 140 to 220 °C, optionally in the presence of chlorine,
e.g. as described in e.g. GB-A-949981. The proportions
of atactic propylene oligomer and maleic anhydride and
also chlorine, when used, are selected so as to yield
the desired MALA/alkenyl group ratio in the final

30 product. Another method for the preparation of
polyolefin-substituted succinic anhydride is described
in US-A-3172892, according to which a halogenated, in
particular chlorinated, alkenyl group is reacted with
maleic anhydride.

35 From e.g. NL-A-7412057 it is known to prepare
hydrocarbon—substituted'succinic anhydride by thermally



above of required nol ecul ar wei ght and an appropriate anount of the

di car boxyl'ic acid or anhydride. Thus, the atactic propyl ene oli goner
may be contacted with for i nstance naleic acid or anhydride at a
tenperature of 25 140 to 220 C, optionally in the presence of chlorine,
e.g. as descri e.g. GB-A-949981. The proportions of atactlc

pr opyl ene o||g§§§P“§ﬁa mal ei ¢ anhydri deand al so chl oriffe® /ERRRE used,
are selected so as to yield t he desired MALA/ al kenyl group ratio in
the final 30 product. Another nmethod for the preparation of

pol yol ef i n-substituted succinic anhydride is described in

US- A- 3172892, accor dieagting vn elkanphl ogpatedh naleic anpydtidel &
chlorinated, al keng reEQ8R:d sq%rl%a%sy wt&mbmedrwi@d Grarhydride. 35 g
Frome.g. NL-A-741 f‘ﬁ%ﬁ% nO\éﬂ*é olﬂue €ed in éB’% %%09%1 supstitute

succi nkc anhydri de
-5- reacti nQBah-m«QﬁWI Gheupredudtsnelreparediydithde, way include

procedure whichs ”BYCBﬁpSM ned wph ER Eﬂ”@tal(kfen l chalﬁsAcgﬁgg%d % is
illustrated in GB-A:; products prepared

440 - 627
inthis way include® e pj}taor?’ﬁlgéﬂﬁsb‘?? v%rcl?ﬁ“t ﬁEm‘éﬁ k‘bfn 18 FUFFRAE connect ed

to t he al pha andmmr beta carbon atonms of the succinic group.

Preferably, the atacti cpyupyuhepe Eﬁéiﬂ¥gﬂi bs lene€8&h tly with
mal ei ¢ anhydride at _a te * pmpy T e175 ? 250%[cer e] C,

preferably 190 to 2§%aftérq)]dére°t(fy w‘rﬁﬂ é“aﬁleéFe?%Y‘g‘lf’GOaFo a skegenatige The
nmol ar rati o nmalleic in the mamger ide to RHcCc prafipyhbhy 190 gune3Si &,

advantageously in thgré agm.ffelram&Oz&o ]to Qrs%feée@mé molar ratdolmh@edcl, nOre
preferably 1.5:1 to he Iar Etlo dlcarboxyllc acid or

anhydri de noi 8 %%ndeat aéf'?ﬁtjp? (ﬁﬁﬂpé( &7%1? L% of the

advantageously in the range 1:1 to 5:1, preferebly
1.2:1 to 4:1, more preferably 1.5:1 to 3.6:1.

15 The molar ratio dicarboxylic acid or anhydride
moieties : atactic propylene oligomer (r) of the
alkenyl-substituted dicarboxylic acid or anhydride is
readily calculated from the expression:

20 Y = ——m—mmeemmmemee e
' (20xAM - AVx96)

in which:

My = Number average molecular weight of the atactic

propylene oligomer
- 25 AV = Acid value of the reaction product (mmol/g)

AM
"Active matter" denotes propylene oligomer bearing

Active matter in the reaction product (%m)

carboxylic acid groupings, from which it will be
understood that the unreacted nonpolar polyolefins do
30 not contribute to the AM.

Preferably, the molar ratio dicarboxylic acid or
anhydride acid moieties : atactic propylene oligomer is
in the range of 1:1 to 1.5:1, more preferably 1:1 to
1.3:1.



al kenyl - substituted dicarboxylic acid or anhydride is readily

cal culated fromthe expression: Mh x AV 20
ro= ---~- R R (20xAM - AVX96) in
whi ch: ’ -7 M = Number average nol ecul ar wei ght of the atactic

propyl ene oli 9%5/03256 Acid value of the reaction preggfw&/g)

AM = Active matter in the reactlon product (%m "Acti
denot es propyl ene ol i goner bearing carboxylic acid groupings, from
which it will be understood that the urd eacted nonpol ar pol yol efins
do 30 not contribute o .the - Pre erably, the nolar ratio
di carboxylic acid or 1€ is aﬁﬁﬁgl?t'ﬁ%d def Abi i-.??%% 0%y oPT R ECTARIK 12dne
ol i gomer is i heaste Fmgeodf tie ]attam:tlcSpﬂ:epyﬂm&z pletemablys ifl to
1.3:1. formula I. - 6- It is
preferred that at |east_90%, referably at | east 95%w, of the
atactic propylene olig ersa g?rage mO'FGPﬁﬁFaW?lght (Mp) “and NRigE aver age
mol ecul ar wei glit (Merayk weilghtlab weiapher qgg) Nodredd deteenghéd (BW\gegan be
determ ned by gel A og Y, S

calibration, ??f%ﬁé?%’gfghgéﬁéf4§yg & & Su%ngﬁﬁ Hé}jﬁ%e lon
measure i ndi cating ¥heIfedt hoofe FprEiag éheméﬁ§¥ﬂ Mw/Mhr Uhé@hl%ﬁui on. MA Mh

val ues for ponoIefme&suxﬁpunahbatﬂﬁb thleawlidtn ¢éhendlzegeat. weightd. 0. For the
atactic propyl ene dlstrl%lultggxge %W l{a Wg\ﬂ\.’peghfépgﬂe} o‘irefgx%'é/ﬁg o4 ﬁ. of the

present |nvent|on ar e pre are
. 10 fall in the range 1.5 to 4.0. For the atactic propylene

. oligomers from which the ester derivatives of the
present invention are prepared, Mw/Mn‘determined by gel
permeation chromatography is preferably 2.5 or less,
more preferably 2 or less.

15 . The alkenyl-substituted dicarboxylic acid or
anhydride derivatives of the present invention find
their prime application as additives for lubricating
oil compositions, although they may be incorporated in
hydrocarbon fuels such as gasolines.

20 Accordingly, the present invention further provides
a lubricating oil composition which comprises a major
proportion (more than Soéw) of a lubricating oil and a
minor proportion, preferably from 0.1 to 10%w,
especially 0.5 to 5%w, based on the total comp051tlon,

25 of a derivative as defined hereinabove.

The lubricating oil composition may suitably
comprises a mixture of derivatives containing different
polvether poélyol groups.

The lubricating o0il used in such compositions can

30 - be natural, mineral or synthetic in origin. Natural
lubricating oils include animal and vegetable oils,
such as castor oil. Mineral oils comprise the
lubricating oil fractions derived from crude oils, coal
or shale, which fractions may have been subjected to

35 certain treatments such as clay-acid, solvent or
hydrogenation treatments. Synthetic lubricating oils



pernmeati on chromat ography is preferably 2.5 or |ess, nore preferably

2 or less. 15 The al kenyl -substituted dicarboxylic acid or
anhydri de derivatives of the present invention find their prine
appllcatlon ‘as additives for |ubricating oi | conpositions, although
they may be i ed in hydr ocar bon fuels such as ' . 20
Accordingly, pﬁ§9§@é§%nt I nvention further provides a‘%ﬂﬁg%ggﬁﬁhg oi
conposition which conprises a major proportion (nmore than 50%\) of a
| ubricating oil and a m nor proportion, jpteferably fromO0.1 to | 0%,

especially 0.5 to 5%v, based on the total conposition, 25 of a derivative
as defined herei nabiovadude synthetifheolybersaef mydsiokathenpbsimoddd iady

su:tatalhy | anpralasaeaenbssia@epdm‘yn{é%l vaﬁaveesece&omﬁsmmsql %@Esnt
pol yet her pol yol gro FFIC oil_used in _suc
conposi tions can S@Iepﬁ‘émﬁﬁtb?a’fhe A7 eri e?)? é‘ﬁ'{’: i 90t 1. Nat ur al

| ubricating oils i ntaféeabiiynetadmisecdebabtatioid oils for sspgdrkas cast or

oil. Mneral okls C.LQjHirt'l%ﬁ Lhe comprés@%h%ﬁmo@ﬂ EnEiﬁéé J it derhugd from
crude oils, coal ave heen, subj.ected to

t
35 certain treatﬁﬂﬁFbigﬁEﬂu%%cgﬁ%§1§8P g’é%%%ﬁnﬁ%S 1ng WEr 858nat i on

treatments. Synt hetautomabircchtamgrigision fluids. The lubricating oil
o | ncl ude sae&%%&tsomryr?ac%reanéadwm@rtmn ref&H Tirkdntion

al kyl ene oxi de pol est er can nown_in the
art. These lubrica QCBP?§1%I%Frl°uS BFb?ﬁr%éhﬁfHﬁﬁénkk%ﬁﬂ?IﬁﬂoFﬁ €atfhy oils
for spark- 5 10ignisucd)naanulmtefssndamgmltqmsengl-mesllrtﬁatr owrc btale-

al so hydraulic |Lﬂ”§ﬂ& oﬂfﬁé¥s‘ﬁ¥'%‘89eﬁéL§dF% %@dlsopreﬁﬂﬂd¥WBt|C

transm ssion fluid ﬁgg ubrlcatln% 8 gBOSItIOH accor dance
with the present ﬁ%}“é: r§Re, or (o Pf‘f‘3¥n°§/aﬁlﬁ 8 gt tives, known
in the art, optionally substituted styrene. These copolymers are

suitably block copolymers and are preferably

15 hydrogenated to such an extent as to saturate most of
the olefinic unsaturation. Other suitable additives
include dispersant V.I. improvers such as those based
on block copolymers, or polymethacrylates, extreme
pressure/anti-wear additives such as zinc or sodium

20 dithiophosphates, anti-oxidants, friction modifiers or
metal-containing detergents such as phenates,
sulphonates, alkylsalicylates or naphthenates, all of
which detergents may be overbased.

The lubricating oil. composition according to the
25 present invention has excellent dispersancy properties.
The lubricating oil composition according to the

present invention is suitably prepared by blending: an
additives concentrate into the lubricating base oil.
Such concentrate generally comprises a lubricating oil

30 as solvent/diluent and one or more additives in a
concentrated form. Hence, the present invention further
provides a lubricating oil concentrate comprising a
lubricating oil and a polyolefin-substituted
dicarboxylic acid or anhydride derivative as described

35 hereinabove, in an amount of 10 to 80%w based on the
total concentrate.



10 such as viscosity index inprovers, e.g. linear or star- shaped

pol ymers of a diene such as isoprene or but adi ene, or a copol yner of
such a diene with optionally substituted styrene. These copol yners are
suitably bl ock copolyners and are preferably 15 hydrogenated to such.an
extent as to s 45 MOt of the ol efinic unsaturatiog

suitabl e additives I ncl ude di spersant V.I. inprovers su as those
based on bl ock copolyners, or polynethacryl ates, extrene

pressure/ anti-wear additives such as zinc or &odi um 20 di t hi ophosphat es,
anti-oxidants, friction_nodjfiers or ntaini detergents such
as phenates, “sul phohat EEen4iRY) Wit A &’Es u %&eﬁeﬁgtﬂga %qus

whi ch det er gent s nayhbefoVbowiagedxamples. The lubricating oil conposition

according to the 25, present invention has excellent dispersancy
properties. —Jl‘h%—?-ubrl catl ng ojl conposition according to the

present invention is sulRabiaFtdceparRYleRe NleqanaE- HFO) M naﬁgrr’)(i‘\’/%%
concentrate int® therkphred iy rgmeaBed canalogous Socthaordeelvate general |y

conprises a |ubricagibg Pé_lf %6 4a§fsﬂ,£rg4/9%| Isuent.r@gddtgr&%lgf aﬁl%nurther

additives in a contentrated form (g esent |nve
provi des a | ubri cat Ph4IonRer c@ﬂcéﬁt Kt ez%(?ﬂ?‘pﬂoél) n@“ maleiq GBPY‘&%&‘F?]Q oi |
and a pol yol efi n- submALA Ut 1l 63 kg, déTazdmoll)i wedei teattecanbydthee ateri vati ve

as described 35  NELE) faNferhBudl PFYIRE) Oln 1P f19s802a0AGE L RARLRE

total concentrate. | . )
The invention Wi Wékhoeaffliasst tarbine stigZss  ofeflux copderEeri owi ng
Exanpl es. Exafpteoden inlet, téfipéiatiirieC ppobpydehelekiigoorr (APO (M

835) was 5  prepapgd, by, K84 08 ANAIRARYS bRrELA e HhAEa0RES Fhoved
by vacuum distillation. The residue was then allowed to
cool to ambient temperature (20 °C), diluted with

15 heptane to about 50% w and insoluble matter was removed
by filtration. The heptane was then evaporated off
yielding a clear, light yellow viscous liquid product
{25.0 kg) which was found to have active matter content
of 77.9 $w and acid value 1.87 milli-equivalents/g

20 (meq/g) . This analysis data indicates a succination
ratio of 1.14:1 mol MALA/ mol propylene oligomer.

Active matter content was determined by separating
inactive material from the desired active matter on an
aluminium oxide column using diethyl ether as eluant

25 (AMS 807). Acid value was determined by potentiometric
titration with aqueous potassium hydroxide of a weighed
amount of product dissolved in a toluene/methyl ethyl
ketone/t-butanocl/water mixture (SMS 2746). Results are
given in Table 1.

30 Example 2

A mixture of 2.5 kg (2.66 mol) polyiscbutylene
(PIB) {Mn 950) and 391 g {3.99 mol) of maleic anhydride
(MALA), yielding a molar ratio of maleic anhydride to
polyisobutylene of 1.5:1, was heated to 235 °C over 4

35 hours. The excess maleic anhydride was removed by
evaporation under reduced pressure yielding a product



Exanples 1 to 4 of EP-B-0490454. The atactic propyl ene ol i goner (21.37
kg, 25.23:nol) and mal ei ¢ anhydri de (MALA) (4.63 kg, 47.24 nol) were
heat ed t-oget her at ref lux tenperature (225 [err]C) in a glass reactor
equi pped 10 ° with baffles, turbine stirrer, reflux condenser,

nitrogen inlet erature probe and el ectri cal heat i '&?ﬂ& for 4
hour s. Unreact‘@%gﬁ&%& was renoved by vacuumdistill at iﬂolﬁ‘. e"'L?r%esi due

was then allowed to cool to ambient tenperature (20 [err]C), diluted
with 15 hept ane to about 50% w and i nsol ubbe- matter was renoved by
filtration. The heptane was then evaporated off yielding a clear,

li ght yel |l ow vi scoushildhqued fowdlidlo have B W@ Rgrteniemtead Pédund to have

active matter contegf g aw aRh ocid v%@.’u@ng.@@iﬂ_l\liLEEQu:ﬂvﬁgentst/g
a | nal cate

mlli-equival ents/g 20 (neq/ Q). .Thi.s anal ysis d | . a
succi nati on r atmes/ s - 1'.1"1335. %WVSML%‘CMH%FS%? e%esu&‘ﬁ‘él(??ré?r}
Active matter conterdtiwasfdet2rivimoddMBLASapalr @oilNgsobutyliengst i ve materi al

fromthe desirgd acgé's\(ﬁtgag;_.gr Qr@Rn Tabi&lum ni um oxi de col um usi ng
di et hyt ether as eluant 25 g{AI\/B 807). Acid val ue was determ ned by

potentionetric E Fon with aqueous potassi um hydroxi de of a wei ghed
amount of product di ss@heedPO-MPALA plroduet nEilhyls @t h§1062 mol) obtained

17 30" anpl e 2 P EABRELATE, (TG SEITRIIOLE S pentaclhKATL ane.
: anpl e m xtur . Vi sobut ylene
(PIB) (Mh 950) and FETY) (8195 %G) B8 L) ¢z h%?'f%% 2t B0 (‘ind{g’/:x) ?12
yi el di ng a nollar r atdursofinnamh eiuromibydr i deha @roduct $wlobhtedibedywanea of

1.5:1, was heated t&g%%Sdk%éﬂéarﬁv%ﬁiéhsvﬁas MBS to THr 4RIV MBhCESr
anhydride was renoved b evaporati on ,uc{‘uder reglu d Argssure vi el ding a
pr oduct content of 50.0 %w and acid value :ééeml 1i- whi ch was

found to have acti wsuimhlentshmt(@et/gf . This analysis data indicates an
esterification ratio of 1:1.3 mol APO-MALA/ mol PENTA.
15 Results are given in Table 1.
Example 4
The PIB-MALA product (121.0 g, 0.066 mol) obtained
in Example 2 was subjected to a similar process as
described in Example 3, except that 11.75 g (0.086 mol)
20 PENTA was used. The resultant reaction mixture was
then heated at 200 °C for 12 hours in an autoclave. The
product obtained was a clear dispersant which was found
to have active matter content of 67.2 %w and acid value
0.08 milli-equivalents/g (meq/g). This analysis data

25 indicates an esterification ratio of 1:1.3 mol PIB-
MALA/ mol PENTA. Results are given in Table 1.
Example 5

The APO-MALA product (70.0 g, 0.065 mol) obtained
in Example 1 was reacted at 160 °C with tri-ethylene
30 tetramine (TETA) (56.7 g, 0.36 mol) at an APO-MAILA to
amine ratio of 1:0.55 for about 4 hours. The reaction
mixture was then filtered to yield the desired product,
which was found to have active matter content of 78.7

8w and acid value 0.02 meg/g.



67.8 %v and acid value 1.52 mlli-equivalents/g (meq/g). This analysis
data indi cates a succination ratio of 1.2:1 nol MALA/ nol

pol yi sobutyl ene. 5 Results are given in Table 1. Exanpl e 3

The APO-MALA product (51.55 g, 0.062 nol) obtained in Exanple 1, 47 ¢
of a HVI 60 oi] and E)ent aerythritol (PENTA) (10.94 g, 0.08 npl) were
heat ed at 200 YVQrgl'”f or 12 10 hours in an autoclave. Th G 7 so
obt ai ned was a cl ear dispersant which was found to have active matter
content of 50.0 %v and acid value 0.08 mlLifqg - equi val ents/ g (nmeqg/g).
This anal ysis data indicates an esterification ratio of 1:1.3 nol

APO- MALA/ nol PENTAxaple Results are given in Table 1. Exanpl e 4
The PIB-MALA product (48L B:8qudkd@F BRbhoobi 3 Q:%ds and arbo'mrml 12y Vas

subjected to a sim|ar, prgcess as describ , excepY t hat
11.75 g (0. 086 nol )23 LabpenNBRIAlAIEFA C?W%O?Jé%ltﬁ’lnt Hﬁ?er%aa‘"cltl%‘]r dture
was t hen heat exb ain aeﬁl{rerma]ﬁe‘norcoia?ehbws 50%waby aaddict isore o fTHEVI
product obtained | a i C n active
matter content gofmgé;q Zbétwg oif! @3;5%@& %& &%?%gl%ﬂ ?lscosu} 1%%%4%/9
(meq/ g). This anal &S eaﬂ-ah%‘mg iH@cesity ah K éFi4icdl 9ra¥‘ 6Sof 1:1.3

mol Pl B- MAIaA/(HmM BPERI70) Resphet &F)aﬁﬁiémglﬁﬁbéic@n-{ﬁ@t& vere ItheExarrpI e 5
The APO MALA produ 059 8ﬁ§ no obt ai ne in Exanple 1 was
reacted at 160 [erﬁ&ggg tF?gl | ene 30 tetram ne (TETA) (56.7 g, 0.36
nmol ) at an APO MALAggkon Bla%l?ﬂn‘ineﬁfsancwﬂ?qsm EBDTYr (Bbbkiksh Reddrs. The

reaction 1o xt pudlwestideBR idderedos9) yi el d the desired product,

://VI;: 32 \6\’6‘8; (r)rgg;jgt 0 haV@aﬁﬁiéé’%fmat tS%‘.. 9%&@Micﬁ{le7§aZt lubri%g_*ﬁgg Sfi d
' : ' containing a commercial package of a zinc

dialkyldithiophosphate, an overbased calcium alkyl
salicylate and VI improver, were modified by

15 incorporation of concentrate to give Qils'containing
the products of Examples 3 to 5 and the commercially
available PIB-MALA-TEPA composition at a concentration
of 1%w active matter. 3%w of carbon black was then
added to each oil and (percentage) increase in '

20 kinematic viscosity at 60 °C was determined using an
Ubbelohde viscometer. A low result is an indication of
less sludge forming in engines and indicates therefore
good dispersant performance.

The results are shown in Table 2. It will be clear

25 from Table 2 that the composition according to the
present invention (Example 3) performs much more
attractively than conventional compositions falling
just outside the scope of the present invention
(Examples 4 to 5, and the commercially available

30 PIB-MALA-TEPA composition).



Exanpl e 6 The products of Exanples 3 to 5 and a commercially

avai | abl e *PI B- MALA- TETA conposition were each diluted to an active
matter content of 50%wv by addition of "HVI 5 60" base oil (a bright and
cl ear high Viscosity index base oil having viscosity at 100 [err]C 4.4
to 4.9 nmmjerr]2/s (ASTM D 2270)). The resulting concentrates were then
tested as fol I'BR2792% " c5rpon Bl ack Di spersancy Test (CBD'I‘}CT(%Pf’W'gh Rai |
10 publication BR 669 : 1984) Sanpl es of a SAE 15WI0 M ddl e East
| ubricating oil contai ning a conmerci_al, package of a zinc _ _
di al kyl di t hi ophosphate, an overbased cal ci um al kyl salicylate and VI

i nprover, were nodified by 15 i ncor por atdyye af concentrate to give oils
cont ai ni ng t he products of Exanples 3 to 5 and the comercially
avai | abl e Pl B- MALA- TEPA~e-6HpoS+HHro—at—a—coReeRt--atiof Sf=—d-—a64 | Ve
matter. 3%w of carbop bl ack was {hen addedProdeath oil and
(percentage) increasg in 20 Ki remattc—viscpstty—at—60qferriCwas—
det erm ned using an Progpet ohgle VickdBRet ef . ARFEY r equPRCEbestier-
i ndi cati on of | bss & Hefge f Mwﬁmﬁgtﬁﬁ engi ne&1a%d i ndi cak@lsia her
good di spersant perfbrrance (S¥he i

will be clear 25 ffom Table 2 that 77he co

osi Li®n acqordiing4to th

present invention (Ekanple,3) pefforngg guch nore; 5, afitragtihyely t an
conventional conposifions ?alling ust joutside the|scope of "the
present invention (Exanpl es|[ 4 t 3959 and t heCc®%mer ¢i al 1 Y-30kai | abl e 30
Pl B- MALA- TEPA conpos] tion)4 67.2 0.08 1.3:1 - 11 -
Table 1 5 78.7 0.02 -
Table 2
Progduct of Example CBDT (%)

3 32,0

4 37.0

5 45.1

* 46.3

* the commercially available PIB-MALA-TETA composition



Pr oduct Pr oduct Acti ve Acid Succ/ ester. of

Ex. . ‘matt er
(meg/g) - . |
67.8 " 1.52

1.3:'1

val ue Rati o (o)
77.9 1.87 1.14:1- 2
1.20:1 3 50.0 0.08

5.7 goggome  °7Z 7 " rqugpgg

Product of Exanple

32.0
45.1

avai |l abl e PI B- MALA- TETA conposition

12 -

16

15

20

25

30

CBDT (% 3 .
5

I * the comercially

1. An alkenyl-substituted dicarboxylic acid or
anhydride ester derivative, useful as dispersant
additive in lubricating oil compositions, having an
alkenyl group derived from an atactic propylene
oligomer substantially of the formula

CHg CH3

l | (1)
H- (CH-CHy) p-C=CHy

where n is in the range 15 to 120, having number

average molecular weight (Mp) in the range 700 to 5000,
and molar ratio dicarboxylic acid or anhydride
moieties : atactic propylene oligomer in the range 1:1
to 2:1, and having an ester group derived from a
polyol.

2. BAn ester derivative according to claim 1, wherein
the alkenyl group is derived from an atactic propylene
oligomer of formula I which has n in the range 15 to 70
and Mp in the range 700 to 3000.

3. An ester derivative according to claim 1 or 2,
wherein the polyol is an alkane polyol having at least
two hydroxy groups.

4. BAn ester derivative according to claim 3, wherein
the alkane polyol is pentaerythritol, glycerol,
sorbitol or sucrose, or a mixture of two or more
thereof.

5. An ester derivative according to any one of claims
1 to 4, wherein the molar ratio dicarboxylic acid or
anhydride groups .to polyol groups is in the range 0.5:1
to 10:1.

6. An ester derivative according to any one of claims
1 to 5, wherein at least 95%w of the atactic propylene

‘oligomer is of formula I.

I



1. An al kenyl -substituted dicarboxylic acid or anhydri de ester
derivative, useful as dispersant additive in lubricating oil

conposi t| ons, having an al kenyl group derived froman atactic
propyl €ne 5" ol i gorrer substantially of the formula CH3

(1)
H(CHCH err] )‘H‘-)&Z-z@ﬁserr] where nis in the range 15 %Cgmf%?”ﬁavi ng
nunber 10 average nol ecul ar weight (M) in the range 70Q to 5000,
and nol ar ratio dicarboxylic acid or anhydridg - noi eties : atactic
propyl ene oligomer in the range 1:1 to 2:1, and having an ester group
derived froma 7pol &mlest]é&: dezivatiiwesteording wat ang aneofdialgite €l aim

1, wherein the, gl ge 19,ur&rﬁlesv9ﬁ5é\4@%4fr8@%8§t%ﬁe B, ie%e

ol i gonmer of formula % t he
range 700 to 3000. ©1 19°IBer mmpeaew V3R PETRERBIR ﬁ&rPB‘aEP%F Ry o‘rs 2
20 wherein the poRyblorsless.al kane pol yol having at |east t wo

hydr oxy groups.s 4, &3l ge C 3, wherein
t he al kane pol on |s8 peAntélgeBryt hr i tgl Hé{ ;l\ﬁ% ph ng‘éflgiefrqv%?{,%} sucr ose,

or a nmixture of two26FoRBiRg Xp antYh@P%o‘? Clalm551 o 7Z§‘ihé ChyePTRER §8%
according to any oneeattid@iars alkenyl-substitmtededicdtimxydiaracyd iax

di carboxylic aC|d o] e.gr 0 0 I t he range
R TN s Sl e e AT 52“%%%‘9{3%58%’”‘“ one of

cl ai ms 1 to 5 ahABEEF PLAPVLERS: ObEURFSH SPRatart A gffo 9?e a

ol i goner is of lJ ornmula I. CH3 CH3

l | (1)
H- (CH-CHjp) n-C=CHp

where n is in the range 15 to 120, having number
average molecular weight (M,) in the range 700 to 3000,

15 and molar ratio dicarboxylic acid or anhydride
moieties : atactic propylene oligomer in the range 1:1
to 1.5:1, with a polyol.
9. A process according to claim 8, wherein the molar
ratio alkenyl-substituted dicarboxylic acid or

20 anhydride to polyol is in the range of 0.5:1 to 10:1.
10. A lubricating oil composition which comprises a
major proportion of a lubricating cil and a minor
proportion of an ester derivative as claimed in any one
of claims 1 to 7.

25 11. A lubricating oil concentrate which comprises a
lubricating oil and 10 to 80%w, based on the total
concentrate, of an ester derivative as claimed in any

one of claims 1 to 7.

. R
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7. An ester derivative according to any one of clai %0@0?6 Of

to 6, Wherein the value Mv Mh of the atactic propyl ene ollgaqg%

determ red by gel perneation chromatography is 2.5 or less S @c%is
process for preparing an ester deri vatlve according to anympge of .
claims 1 to 7 which conprises reacting an al kenyl - substi t g oo

di car boxylic acid
atactic propylene o

CH3

anhywbrt SiRTe@viuRoeraRrR ok@RYATdEH OUP deX
I'gomer subst ant i al Pgmaigpal B formula 10

geSis
NS
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ALKENYL-SUBSTITUTED DICARBOXYLIC ACID OR ANHYDRIDE ESTER DERIVATIVES

CH3 CH3

| |

H- (CH-CHp) ,~C=CHy

D

average molecular weight (My) in the range 700 to 5000, and molar ratio '
dicarboxylic 2cid or anhydride moieties:atactic propylene oligomer in the range 1:1 to 2:1, and having an ester group derived from a polyol;
& process for their preparation; and Iubricating ofl compositions and concentrates containing them.




