TS 7645 O L+ SO_UBLE\REACTI ON PRODUCTS OF POLYENES The present i nvBRI6hCoR Y
relates to reaction products of polyenes,: a process for their preparation,

| ubricating oil conpositions, fuel conposrtions and additive concentrates
cdntaining themand their use as dispersant additives. European Patent
Application No. 94200496. 1 describes the wse, as dispersant additives in

| ubricating oils (luboils), of nobno- and bis- cycl opentadi ene derivatives
of the general fornmula R2 in which [err] and [err] each repredént70d5
hydrogen atom or together represent a carbon-carbon single bond; each of
R4 and R5 i ndependently represents a hydrogen atom or a [err] alkyl or
phenyl group, each of i t i onal substituted; R6 represents a
hydrogen atom or a [QEQT% H9¥E03E6E359N BEéBBCTéagﬁ BPLYRNER may be
optionally substituted and R7 represents a group -CH2-NHR8 in which RS
represents an optionally substituted al kyl group, or a group -COX wherein X
represents an optr I t Kk up.o sl S as
defi ned above; Qﬂ@ h% %%B%ogggﬁﬁgl?ép?éggg%gaeo Eea@@%@n“@?Fﬁu

R8 is as defi neé &@éveneﬁu & Pregess ppsf éh&bnyPIePémtlQﬁd each R3

i ndependent |y uee&eee&tlegaalqpbbﬁeel Ly ioHBSt iFhidl edombkkh t2bnd! keay! group

or a group of formul.a CH -
additive concentrates contalnlng them and their use as

dispersant additives.

European Patent Application No. 94200496.1
describes the use, as dispersant additives in
lubricating oils . (luboils), of mono- and bis-
cyclopentadiene derivatives of the general formula

(R )y

R‘
R (1)
RS

R? 7

in which Rl and RZ? each represent a hydrogen atom, or
together represent a carbon-carbon single bond; each
of R4 and RO independently represents a hydrogen atom,
or a C1-Cog alkyl or phenyl group, each of which may
be optionally substituted:; R® represents a hydrogen
atom, or a C;-Cpq alkyl or phenyl group, each of which
may be optionally substituted and R/ represents a
group —CH2—NHR8 in which R8-represents an optionally
substituted alkyl group, or a group -COX wherein X
represents an optionally substituted alkoxy group or
-NHR8 where R8 is as defined above; or R® and R’
together represent a group



Gl1) 3 [err] (1'1'1'B) wherein mis in the range 0 to 25,
isinthe range 1 to 20, each RO independently represents a hydrogen atom
or“a nmethyl or ethyl group, Dis derived froma saturated or unsaturated
hydr ocar bon containing from 20 to 500 carbon atons, and Y represents a
greup of fornmula (1V) in which Rl, R2, R42 R5 and R6 are as defined above;
X' 1s Oto 5; [err] is as defined for R3 other than a group of fornula II

n

[1TAor 111B, [err] represents a group R7 as defined above or a group -CHO

or -COOH, or [err] and [erg] together regsesent a group 3- 0 where R8
is as defined above, each¥group RB conta%nlng a total of ug to 550 carbon

atoms, with the prOVISﬁ t f, SoR3—gHhap¥c&H2ach

sinultaneously contai nfla tot il of greater t an 40 carbon atonms. Wil st the
conpounds of fornul a IoaboveOpossess advant 8geous di spersancy properti es,
it has now surprisingly been found that certain nitrogen- containing
reaction producvt@ltﬁ | yeerees defines evbdoett er idi Spdrsdncyprafgmhlies. I n

accordance with dyemi t Proyi ded the
reacti on product of r?acylaufﬁhrﬁ4H§§EEl g%?féiga pol yal keny
derivative of é?PfeltqﬁAj; cf)aﬁtedaésﬁmcl rERhO @, and

group of formula

‘—Cﬁz‘@ (I1) ,
— (CH, —CH—0) ,—(CH) ,—¥ (IIIA) or
9 9
—Dp—Y (I1IB)

wherein m is in the range 0 to 25, n is in the range 1
to 20, each R2 independently represents a hydrogen
atom or a methyl or ethyl group, D is derived from a
saturated or unsaturated hydrocarbon containing from
20 to 500 carbon atoms, and Y represents a group of
formula

( 3 |)x.
Rl

5 (Iv)
Rz 7 3

in which R, RZ2, R4, R5 and R® are as defined above;
x' is 0 to 5; R3' is as defined for R3 other than a
group of formula II, IIIA or IIIB, R7' represents a
group R’ as defined above or a group —-CHO or -COOH, or
R® and R7' together represent a group



(E) arpolyam ne containing at |least two -NH2 and/or - NH groups, or w
(F) the pre-formed product of reagents (D) and (E), wherein the acyl at
readgent (A) is the reaction product of (B) a C4-C20 pol yene or ol igoner
prepared therefrom and (C) an ethylenically unsaturated carboxylic

reagent. The acyl ating reagent (A)
pol yene or ol i goner

carboxylic reagent. The reaction is conveniently garried out in the

presence of a suitable solvent at el evated tenpeiature (i.e. above ambi ent

tenperature (200)), -4- -0+ e tenp g
of ten under reflux conditionp and,} where necefsary, {lat el evated pressure,
e.g. inthe range from2 to 9100 »0 105 Pa Exafpl es

hydr ocar bon sol vents such as hex

e 25 to 200[err

(0]

, cycl ohexane, toluepne and xyl ene;

f sol vents include

th
i ng

is theyeaction product of (B) a C4-C20
prepared therefromand (C) an ethylenically unsaturated

1G,

et her

sol vents such as di et hyl ether, tetrahydrofuran and 1,%-di oxane; am des

such as di et hyl f or mam de angﬁ
al cohol s such as 1-pe

acetonitril e;

cet g de;_mj;trikes.such as
anol ?anyl al'cdho Tﬂg%d 2-

met hyl - 2- propanol (tert-butyl alcohd ); and chl or ohydrocarbons such as
di chl oronet hane. Reagent (B) is a C4-C20, preferably [err] nore prefer

C4-Cl6 and espegiatd yrd ef4 ]aé)Qﬁé/Pﬂ?ecPrall%\i'&or%cirPrcﬁﬂﬂk?qﬁ heidd Ging he

pol yene contains two or nore, preferably two

doubl e bonds. Partqlet £F yRri et PR ERICRTe With the proviso

that up to a maximum of 3 R3 groups can each
simultaneously contain a total of greater than 40
carbon atoms.

Whilst the compounds of formula I above possess
advantageous dispersancy properties, it has now
surprisingly been found that certain nitrogen-
containing reaction products of polyenes have even
better dispersancy properties.

In accordance with the present invention, there is
therefore provided the reaction product of:

(A) an acylating reagent, with

(D) a polyalkenyl derivative of an ethylenically
unsaturated carboxylic feagent {C), and

(E) a polyamine containing at least two -NHp and/or -

. NH groups, or with

(F) the pre-formed product of reagents (D) and (E),
wherein the acylating reagent (A) is the reaction
product of
(B) a C4-Cop polyene or oligomer prepared therefrom,
and
(C) an ethylenically unsaturated carboxylic reagent.
The acylating reagent (A) is the reaction product
of (B) a C4-Copqg polyene or oligomer prepared therefrom
and (C) an ethylenically unsaturated carboxylic
reagent. The reaction is conveniently carried out in
the presence of a suitable solvent at elevated
temperature (i.e. above ambient temperature (20°C)),

ably

to, four (4) carbon-carbon



t hose: containing three (3) carbon-carbon double bonds (trienes), and
especially two (2) carbon-carbon doubl e bonds (di enes). Exanples of C4-C20
pol yenes include 1, 5-hexadi ene, 1, 7-octadiene, 1,9-undecadi ene,
(di)cycl opent adi ene, norbornadi ene, 1,2,4-trivinylcylcohexane, 1,3,5,7-
cycl ooctatetraene and 1,5, 9-cycl ododecatri ene; (di)cycl opentadiene is the
nost preferred polyene. The polyenes may be used as such or in the form of
oligoners. In ¢heg.cbnteké bémpbrapursendngee2bftcaZ0if, tdktererundest i goner"”

denot es a honog) j ceo-0Li r ' LS t ot
i ene. monomer HhE L Gpa0ifRofie dAAT W ARES Ao EREsaF et e Rlalr Ty 1
wei ghts (M) upre®sBOen, eedy. innthaerpnggefFeBn? 160 18038080 pFPaferably

from 200 to 250Q,BPEg BEeksiabh¥sf AR08 h9a2880rBHH sspeehek! ¥uthom 400

to 1500. Preferred ollgoners are co-oli Eners obt ai nable b ﬁeacting
(di ) cycl opent a8f eRe*8Rea EY€FSB§§FBH?eF$ rgee @98.x¥ﬂeﬁ?ka¥F fitt al |
preferably sodsgMrents- Buchyakogesthgileayhiede, tetrhhgdeofipoandanél t he

general formul L . l n_mi ' to 6, R
represents a h?d?ogéPBQPegr8&%h8$h§ﬁ§§|§§L§§F§§ngésg§éﬂéégg§§ gf whi ch
contai ns from @imetB@lapetamidblynitoilest sueh, agoreeppritrabry from4 to

12 and advant agegighysf 5amhSak018pefitaien 36AYS AndohollePeggents a | eaving
group. The group I's preferably an al kyl or xylﬁl ?roug. The | eavi ng
group, L, may, meshyéxanprepapela (fgsyrahéyl alcohol); and

chlorohydrocarbons such as dichloromethane.

Reagent (B) is a Cy4-Cpq, preferably C4-C;g, more
preferably C4-C1¢ and especially Cg-C3p, polyene or
oligomer prepared therefrom. The polyene contains two
or more, preferably two (2) to four (4) carbon-carbon
double bonds. Particularly preferred polyenes are
those containing three (3) carbon-carbon double bonds
(trienes), and especially two (2) carbon-carbon double
bonds (dienes).

Examples of C4-Cpg polyenes include 1,5-hexadiene,
1, 7-octadiene, 1,9-undecadiene, (di)cyclopentadiene,
norbornadiene, 1,2,4-trivinylcylcohexane, 1,3,5,7-
cyclooctatetraene and 1,5, 9-cyclododecatriene;
(di)cyclopentadiene is the most preferred polyene.

The polyenes may be used as such or in the form of
oligomers. In the context of the present
specification, the term "oligomer" denotes a
homooligomer or co-oligomer of a diene, comprising at
least two diene monomer units. The oligomers may have
number average molecular weights (Mp) up to 3000, e.g.
in the range from 100 to 3000, preferably from 200 to
2500, more preferably from 300 to 2000 and especially
from 400 to 1500.

Preferred oligomers are co-oligomers obtainable by
reacting (di)cyclopentadiene or a cyclopentadienylide,
e.g. an alkali metal, preferably sodium,



tosylate or hydroxyl group but is preferably a hal ogen atom particularly a
chlorine atom Exanples of conpounds of fornmula (i) include

a,da' -di hal oxyl enes (e.g. a,a'-di bronoxyl ene, a,a'-dichloroxylene), a,a ,a'
a-trihalonesitylenes (e.g. a,a',a" '-trichloronesitylene), pentaerythrityl
tetrabrom de, C6 or higher dihal oal kanes §e.g. 1, 6- di bronohexane,

1, 7- di br onphept ane, 1, 8-di br onooct ane, 1, 9- dlbronDnonane

1, 10-di bronodaqac@panﬂadlmjolthUHde'darm cdnpgQunii mbﬁﬁd@d@@mﬂeall 6-

di chl or ohexan ogm@%glchlorooctane 1, 9- di chl orononane,

1, 10-di chl or odecane et hyl ene egcoI, gl ycerol and pentaerythritol.
Preparation of the oligoners may convegiently be qagried out at |ow
tenperature, e.g. from-5to 5[ err]C, in the presence of a suitable
solvent, e.g. whéyeiQCRr bonas ol NESFeBUEROMS2 t Bb UBNER OFrepyéetetsoa an et her

sol vent such as tetr of uran. \Wen c agent,

t he preparatiaﬁyéﬁ gg%i %Bﬂﬁpsoﬁn§ g %Oégﬁgé%?%n?l%r ca???%dggu? I n

t he presence oWthmhesntalnasfemmcata¢y3®,SDnhfesabhﬁtfEQMnért¢a22y

avai | abl e unde{ﬁe%$e%)t‘c§fgfa Kero0gEo 404" andNEaFLAYLGELGEL Y Y prORAG Ur at ed

carboxylic reag cont ns atota | east 3 Carbon at ons,
preferably a tb@aﬁro¢a¥b@ﬁ1Qt@%SSGHdn%réeBF%§%P55I? 123¥ing 1 8re¥P- st | |

nmore preferablynr ﬁb tp 28, aaderab1§ aﬁV§Dk9Dr6rpk?1§Ia§£§uﬁt0ﬁ14 to 10,
carbon atons. The eni cal é sat ur at ed car box
te

f i i ¢, reagent g é may be
an al pha- bet a B8+ RREIBAsIEOY r cBPBoxyPT cSF 2lgeht B8 BeRerYbRE®I n Page
6, lines 15 totosylate or hydroxyl group but is preferably a halogen

atom, particularly a chlorine atom.

Examples of compounds of formula (i) -include
a,o'-dihaloxylenes (e.g. o,a'-dibromoxylene,
o,a'-dichloroxylene), o,a',a''-trihalomesitylenes
(e.g. a,a',0''~trichloromesitylene), pentaerythrityl
tetrabromide, Cg or higher dihaloalkanes (e.g. 1,6-
dibromochexane, 1,7-dibromoheptane, 1,8-dibromooctane,
1,9-dibromononane, 1,10-dibromodecane, 1,11-
dibromoundecane, 1,12-dibromododecane, 1, 6-
dichlorohexane, 1,8-dichlorooctane, 1,9-
dichlorononane, 1,10-dichlorodecane), ethylene glycol,
glycerol and pentaerythritol.

Preparation of the oligomers may conveniently be
carried out at low temperature, e.g. from -5 to 5°C, in
the presence of a suitable solvent, e.g. a hydrocarbon
solvent such as toluene or xylene, or an ether solvent
“such as tetrahydrofuran. When cyclopentadiene is used
as reagent, the preparation of the oligomers may also
conveniently be carried out in the presence of a phase
transfer catalyst such as that commercially available
.under the trade mark "Adogen 464".

The ethylenically unsaturated carboxylic reagent
(C) contains a total of at least 3 carbon atoms,
preferably a total of from 3 to 50, more preferably
‘from 3 to 30, still more preferably from 4 to 20, and



48 of i EP- B- 0285609 or Page 6, lines 11 to 39 of EP-B- 0287569, e..g. acrylic
acid (C3), nmethacrylic acid [err] cinnamc acid [err] crotonic acid [err]
2-phenyl propenoic acid [err] nmaleic acid [err] fumaric acid [err]
glutaconic acid [err] mesaconic acid (C5), itaconic acid (nethylene
succinic acid) (C5), citraconic acid (methkbyl nmaleic acid) (C5) and
functional derivatives thereof such as anhydrides (e.g. naleic anhydride
[err] gl utaconeveanipdei gpeefespblivt £zom ¢ &ohydri ¢arpos) atemsraconi ¢

anhydride (C5)), e?hgr%tﬁ9l%n1 Hﬁglu%% ¥h§5%eheE%kb@§ngé redydes, salts,

acyl halides and nitril Pre he et hyl eni cal |y unsaturated
car boxyl i ¢ r ead€nit MeQ) ]qes age lpd PP PEteMOdS ey PasetarRyFeGnsat ur at ed [err]

di carboxylic a%h%o%@dl@ﬂﬂé%ie@ﬁs ,asotie\@iarqtberaalml Pagieh¥qr ild@elss 10 %o

preferred. In the prepara f t he ac rea ( h
pol yal kenyl deffv &t & Fp0? % &re B edl f@ggﬁﬁ gﬁh&Pe §&d§$ %%aturated
car boxylic rea@QﬁU§6@C)eﬁ@y h@nymmi dcida(p@ﬁtemm&haasgdat efciche

i nventi on, I ,an f,ybot h t A
ani (" hongedEilB) SLiils SAREALT LSRR ST Gy, aneente (4

unsat ur at ed caer@kgelnydpr@mémlq ecia H&gdrreml@thcoﬁcdﬁi viliadh if3mareh in
the art. For exanp &cj)f, rPRAMID dSP @Y)Yaedatord® iacald vieHf, an

et hylenically unsatura ed carbox I|c reagent. such as Ielc anhydr |de it
may convenlentﬁ$QQ9&#%ﬁ5? _ qﬁ&%ﬂ%qaﬁﬁ% 5 rspeci fi ed anmount
of maleic anhydflltdelmﬁd)mmg(nféﬂwn mmlldird)mghd)he(crg)xtanrda, e.g. as

described in G'%unc L}L%n% L derfveartnl"%}eisveékyeretot}e s%%’h' v ia‘ﬁ%;}@éﬁc@%
(e.g. maleic anhydride (C4), glutaconic anhydride
(Cg), itaconic anhydride (Cs), citraconic anhydride
(Cg)), esters (e.g. methyl acrylate (Cq)), amides,
imides, salts, acyl halides and nitriles.

Preferably the ethylenically unsaturated
carboxylic reagent (C) is selected from
monoethylenically unsaturated C4-Cig dicarboxylic
acids and anhydrides, of which maleic anhydride is
most preferred.

In the preparation of the acylating reagent (A)
and the polyalkenyl derivative (D), the same or
different ethylenically unsaturated carboxylic
reagents (C) may be used. In a preferred aspect of
the invention, maleic anhydride is used in the
preparation of both reagents (A) and (D).

Reagent (D) is a polyalkenyl derivative of an
ethylenically unsaturated carboxylic reagent (C), the
preparation of which is known in the art. For
example, if reagent (D) is a polyalkenyl derivative of
an ethylenically unsaturated carboxylic reagent such
as maleic anhydride, it may conveniently be prepared
by mixing a polyalkene with a specified amount of
maleic anhydride and passing chlorine through the
mixture, e.g. as described in
GB-A-949,981. Alternatively, the derivative may be



2 7- prepared by reacting thermally, at an appropriate tenperature, the.
pol yal kene with a specified anount of maleic anhydride, e.g. as described
in GB-A-1,483,729. A particularly preferred process for preparing such a
derivative, which is described in EP-A-0542380, involves reacting the
pol yal kene with mal eic anhydride in a nmel7ratio nmal ei c anhydride to

pol yal kene of greater than 1:1, at a tenperature in the range from 150 to
260[ err] C and preparcegriegeneacbing poéymabiyi oat amhappropylapeunt of a
sul phoni ¢ aci dg g, &fé’%i‘él kene éé%i‘@éﬁ@ HERReRt shE)i ksedeshyert ngY be a
honopol yner or copol yner, for exanple of at |east one gerrLBnDnoolefln.
Preferably thenpbejal kBREdrida, pet §rmedsofeaeribadt 1BneBD-en48dnddPefin,

e.g. an ethy|Qﬂ?p&f@ﬂ&h@&ﬁlgoﬁﬁéié?fedTbEOBE§§0f6iiprépa?iﬂ@esathaa C3-C4

olefin, in particular, pro e i.sobut yl d d | yal k
Gerived ther of M8RLVALLHRe BBEGRsoBuRERCRLbeann LRCRPREaT5pEG: hotTe oo

progylenekoligpﬁvé$ve90k¢heﬁbngytheepo$yamkenethathsmhﬂeby 8ABFdunder t he
trade mark "Gl SSOPAL: .1 h I he Brijt] e Conpan
under the trad%nn%réél"%E?%év§§$?§8kggﬁédkgﬁa £kb%§?¥5?kéﬁé.aglyvpg 7y",
"Hyvis 120", "¢yeater0obhannd:1lNapli 8 tewpepatyrsobnt {henkanggr éreBpecially

et age mol ecul 30 51 o0 e o B e e e T o 7000,
ar | we refera n the range from ,
nore pref erabl §2RiBAF5BE Pﬂoéﬁgo?fSFiFPxﬁhPﬁlﬁréFéagbly fron11008 to 4000

and advant ageous| yTheopo2080kene3000m Whechokyagene (B) tentarmsedt | east

two - NH2 may be a homopolymer or copolymer, for example of at
least one Cp-Cig monoolefin. Preferably the
polyalkene is a polymer of at least one C3-Cp
monoolefin, e.g. an ethylene-propylene copolymer. The
monoolefin is preferably a C3-C4 olefin, in particular
propylene or isobutylene, and preferred polyalkenes
derived therefrom include polyisobutylenes and atactic
or isotactic propylene oligomers. Polyisobutylenes
such as that sold by BASF under the trade mark
"GLISSOPAL" and those sold by the British Petroleum
Company under the trade marks "Ultravis", "Hyvis" and
"Napvis", e.g. "Hyvis 75", "Hyvis 120", "Hyvis 200"
and "Napvis 120" polyisobutylenes, .are especially
preferred for use in the present invention.

The polyalkene has a number average molecular
weight (M,) preferably in the range from 300 to 7000,
more preferably from 500 to 5000, still more
preferably from 1000 to 4000 and advantageously from
2000 to 3000.

The polyamine (E) contains at least two -NHp
and/or -NH groups, the groups each having at least one
active hydrogen thereon. Examples of polyamines
useful in the present invention are those described in
the text from Page 16, line 21 to Page 19, line 53 of
EP-B-0287569.



and/ or -NH groups, the groups each having at | east one active hydrogen

t hereon. Exanpl es of pol yam nes useful in the present invention are those
dedcribed in the text fromPage 16, |line 21 to Page 19, |ine 53 of

EP- B- 0287569. -8- Preferably the polyamne (E) is a conpound of the
general formula H2ZN- (CHR1) X- CH2-[ A- CH2— Be¥r] (i1) wherein Ais -NH
or -0-, each [err] independently represents a hydrogen atom or a nethyl
group, X is in thePrafiggablyotBe pndypminei AE) hésr angempotndlofwitbe A i s
-NH or y is ing e, 5angg rhyi@ 200 when Ais -0-. In formula (ii) above, it
Is preferred tﬁét when A1s -NH, then x is 1, each [err] represents a

hydr ogen at om andH%NchhpquecﬁanggrtH o(&Hqux eNuA is -0-,(itinen x is 1,
each [err] represenf's a nethyl group and y is in the range 1 to 50. Reagent

(F) is the prewheregt pradueNIEObr edgenieachDRlantdebenaettily prepar ed
according to techni%

reagent (D) isr§p§8I%§1 g%; %2%#%%§{F$%N%E% aréF%£§ﬁﬁ§5%%%ée§ﬁ ngbgat (B
i s an et hyl ene thel yamigee 1 ttoe\d, mapdc ynvsniiantthe endeadt &¢ tldgetiesy A n a
mol ar ratio of ;D) 0 o(rE)y firompl the4:rjzan e 12 £y DioRC dhkeN asqlgvery- at a
tenperature in the rangefrom 100 to 250[err] C, e.qg. as described in
EP- A- 0587250. The phedostulgydidi)orbpierhdt geoprgderzesy foads when fhe
preparation of i@ @Gt ithRPKOAWC! ,aeeNIRIY repridienitay entiyeirogfeinch
conmprises reaCtaltrc])gn,( %)ndany aicsyli%t ItT'l rrea%%eentl, tvc\;I t8h; or when A is -0-,

then x is 1, each Rl represents a methyl group and y

is in the range 1 to 50.

Reagent (F) is the pre-formed product of reagents

(D) and (E) and is prepared according to techniques

- conventional in the art. Thus, for example, if
reagent (D) is a polyalkenyl derivative of maleic

. anhydride and reagent (E) is an ethylene polyamine,
they may conveniently be reacted together in a molar
ratio of (D) to (E) from 1 - 4:1, in a hydrocarbon
solvent at a temperature in the range from 100 to
250°C, e.g. as described in EP-A-0587250.

The present invention further provides a process
for the preparation of a reaction product according to
the invention which comprises reacting
(A) an acylating reagent, with
(D) a polyalkenyl derivative of an ethylenically
unsaturated carboxylic reagent (C), and
(E) a polyamine containing at least two -NHy and/or -
NH groups, or with
(F) the pre-formed product of reagents (D) and (E),
wherein the acylating reagent (A) is the reaction
product of
(B) a C4-Cpo polyene or oligomer prepared therefrom,
and
(C) an ethylenically unsaturated carboxylic reagent.



¢D) aipolyal kenyl derivative of an ethylenically unsaturated carboxylic
reagent (C), and (E) a polyam ne containing at |least two -NH2 and/or - NH
groups, or with (F) the pre-formed product of reagents (D) and (E), wherein
the acylating reagent (A) is the reaction product of (B) a C4-C20 pol yene
or. oligoner prepared therefrom .and (C) -am €ethylenically unsaturated

car boxylic reagent. -9- The process nay be carried out in the absence of
a solvent but is cBhecpirogelsy vayr bedcenried pu§ pretbecebskngesoifvent ,

e.g. any of thgse aRR! ipned akevgenddtaly Raayabed uRTRE ghare (i-e. above
anbi ent tenperature (20[err]C)), for exanple, in tenperature range 30

to 200[err] C. PRESERGESE @sSﬁﬁ@ﬁ@ﬁab@ygbaPPNé@foﬁpoﬁﬁd@FnFéPP@F
condi tions. ThegpaRieghtandalbito elfeviatage HempRlratareegdert. @Bbvies egthbirknithe

present process is pr ferabl the range from 1.2 100Q, ,nore
preferably fro%1 dg% §SQV s %SP? aBPyt%F %F?pfr?$ufe100 and
especially fromahg‘é [€0) 1:05(200‘I°I¢e wa‘i@hupnoatelss dfs rpe@gemabl&A)cammsed D to
reagent (E) (i o%t l}\?ierratfeofl‘%ﬂc téa?lgj)(yl%lnsconbl ned wei ght of reagents (A)

and (D) to the wel ent used in the present process is

preferably in the r'f@ﬁgé’efltg@rh Fagip ©f 26@9entidAd Foef@agef fdm 2:1 to
100: 1, still neisRdorief eﬂ}ftblptefgéam rbde® HQ'sl pHeFaPAG Al e @anyel to
30:1. The wei ghrormatlI % % eal%eorbt ﬁ ret %rree abl;} f)rom 1:4 to 1:500,
still more preferably from 1:5 to 1:100 and especially
from 1:5 to 1:50.

The weight ratio of reagents (A) plus (D) to
reagent (E) (i.e. the ratio of the total combined
weight of reagents (A) and (D) to the weight of
reagent (E)) used in the present process is preferably
in the range from 0.5:1 to 200:1, more preferably from
2:1 to 100:1, still more preferably from 2:1 to 50:1
and especially from 5:1 to 30:1.

The weight ratio of reagent (A) to reagent (F)
used in the present process is preferably in the range
from 1:2 to 1:1000, more preferably from 1:4 to 1:500,
still more preferably from 1:5 to 1:200 and,
advantageously, from 1:10 to 1:100.

The reaction product of reagents (A), (D) and (E)
or reagents (A) and (F) may be used as a dispersant
additive in lubricating oils. Accordingly, the
present invention provides a lubricating oil
composition comprising a major amount (more than 503%w)
of a lubricating oil and a minor amount (less than
50%w), preferably from 0.1 to 10%w, especially from
0.5 to 5%w (active matter), of a reaction product
according to the invention, the percentages by weight
being based on the total weight of the composition.

Suitable lubricating oils are natural, mineral or
synthetic lubricating oils.

Natural lubricating oils include animal and



used kn the present process is preferably in the range from1:2 to 1:1000,
nore preferably from1l:4 to 1:500, still nore preferably from1:5 to 1:200
and, advantageously, from 1:10 to 1:100. The reaction product of reagents
(A), (D and (E) or reagents (A) and (F) may be used as a dispersant
additive in lubricating oils. Accordinglyiothe present invention provides a
| ubricating oil conposition conprising a nmajor anount (nore than 50%) of a
| ubricating oi vegredadle mdrl sgnemch (@sesssttivan c30%wWMingreflecddlsy from 0.1 to
10%wv, especi all 0.5 & Q ' : r s ~Qf. I ' oduct
according to tﬁém&{\r\%gr?t itglne, qt’%ﬁé@%gg{rﬁlgﬁggt%%%og St %beerﬁ% ?s]fe on the

total weight ofcruse edsosiadadn orshedisie whilsh daaiatd ogis dasr davat ur al
mneral or syniely GudiidteR it cirdteinNairdaAindn#y istrin 3% @llasyH ncl ude

ani mal and - 10 - vegetable qils, such .as castqr oil. Mpneral oils
conprise the | @i%atSHYHY 5% W@gﬁ%&‘ﬁ%ﬂe@rﬁde oﬁﬂnst%eédaﬂ or
shal e, whi ch f natiriesstimy didwse iredndau by yedthedt itco podnvimeins tafeat nent s such
as clay- acid, vent y t] t . tige | i cating
oi s include syt r&%c”%%n@#@?ﬁ%%ﬁo@%ﬁ@%%d?’g‘ﬁy&%%|aggie oxi de
pol yners, and estter |lwmicants, wiiich axe kmewm iin tthe ant. THawse

| ubricating oi 'l%b%ri%aocrﬁfgerﬁtllé’,a&r@'ﬂ&@éeréﬂit}f | Gald ik ¥ 1 cating

spark-ignition and conpression-ignition engines, but include also hydraulic
| ubri cants, mettdls EOKiSRPEH UiTE ERP At RANRE 85T E 9 ui ds.

Preferably the dndariest it Basa wrid Lywaieitadfic lubricants, metal-
working fluids and automatic transmission fluids.

Preferably the lubricating base oil component of
the compositions according to the present invention is
a mineral lubricating oil or a mixture of mineral
lubricating oils, such as those sold by member
companies of the Royal Dutch/Shell Group under the
designations "HVI", or "XHVI" (trade mark).

The viscosity of the lubricating base o0ils present
in the compositions according to the present invention
may vary within wide ranges, and is generally from 3
to 35 mm?/s at 100°C.

The lubricating oil compositions according to the
present invention may contain various other additives,
known in the art, such as viscosity index improvers,
e.g. linear or star-shaped polymers of a diene such as
isoprene or butadiene, or a copolymer of such a diene
with optionally substituted styrene. These copolymers
are suitably block copolymers and are preferably
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
dithiophosphates, ashless dispersants such as
polyolefin-substituted succinimides, e.g. those
described in GB-A-2 231 873, anti—oxidants, friction



t.he conpositions according to the present invention is a m neral

| ubricating oil or a mxture of mneral lubricating oils, such as those
sol d by nenber conpani es of the Royal Dutch/Shell G oup under the
designations "HVI", or 'XHVI" (trade mark). The viscosity of the

| ubricating base oils present in the coapasitions according to the present
I nvention may vary within wi de ranges, and is generally from3 to 35 mm®/s
at 100[err] C. mbdiffikriscati mgtaillcontrpaningodstacrgentisnguth abBe present

| nvention may gﬁakakgsvarhqgﬁoag@sg aﬂ@k&l&ﬁiicgg taql Bylhe art, such as

vi scosity inde tar- pol yners of a diene
such as |soprenépbth§uﬁﬁeﬁené lonaWééﬁblQﬁﬁﬁréﬁn§§cﬁaa BRene with
optional |y subgtkiukaddst yrene. These copol yners are suitably bl ock

copol d f .y hyd d h
Toot of the ol of | nTBeUREaCHEaR BRodeEhap te AEATEE adl 11 VEL PHDI (B
di spersant V.| ori rpagearts Yaghaad t(Fosmalyasddoobebuseld aspal ynmers, or
polynethacrylahgggﬁgééé gﬁI%i%%rﬁla%h%l arA%g%&hhﬁgipsu%BFas zinc or

sodi um di t hi op ess “dispersants §Uc yolefi n- substi t ut ed
succi ni m des, prgsenmos@vee§apmbé@rthe@BpAOZlﬁsﬁ a7§ueénppm@@sd§np§

friction E %ﬁ%l %EH%Bo%oﬁh%hﬂanmQ%EeEﬁﬁﬂt%O%WQhOQSap&ﬁﬁqtes
sul phonat es, sallc | at es ~or naphthenates det ergents may

be over based. ?ﬁ@ e BdT08N aBoud et 168 Sr EhganP? @A) pEé$2§ﬁ L¥pfr reagent s
(A) and (F) may.al3o the 28w%5d M3 ea plieTeeabant faddi 0i.0O1 tof Kel5$w and

Accordingly, tgspec1ally from 0.002 to 0.2%w (active matter), of a
reaction product according to the invention, the
percentages by weight being based on the total weight
of the composition. '

Suitable fuels include gasoline and diesel fuel.
These base fuels may comprise mixtures of saturated,
olefinic and aromatic hydrocarbons. They can be
derived from straight-run gasoline, synthetically
produced aromatic hydrocarbon mixtures, thermally
catalytically cracked hydrocarbon feedstocks,
hydrocracked petroleum fractions or catalytically
reformed hydrocarbons.

The fuel compositions according to the present
invention may contain various other additives known in
the art such as a lead compound as anti-knock
additive; antiknock additives other than lead
compounds such as methyl cyclopentadienyl-manganese
tricarbonyl or ortho-azidophenyl; co-antiknock
additives such as benzoylacetone; dehazers (e.q.
ethoxylated glycerols such as that commercially
available as "SURDYNE" (trade mark) M155 (ex Shell
Chemicals, UK) or alkoxylated phenol formaldehyde
polymers such as those commercially available as
"NALCO" (trade mark) 7D0O7 (ex Nalco), "TOLAD" (trade
mark) 2683 (ex Petrolite) or "SURDYNE" (trade mark)
D265, M153, M154 or M156 (ex Shell Chemicals, UK)):;



present invention further provides a fuel conposition conprising a mjor
anmopunt (nore than 50%) of a fuel and a m nor anount (less than 50%),
preferably from0.001 to 2%v, nore preferably from0.001 to 0.5%w and
especially from0.002 to 0.2%v (active matter), of a reaction product
according to the invention, the percentages-by wei ght being based on the
total weight of the conposition. Suitable fuels include gasoline and diesel
fuel . These basatfirdloamisng ageprtissdeariget thes pofl yedheratedi fdleef i ni ¢ and
aromatc hydr oganhans.ox Bk %r?m%er SUNPEVLATAL BsOhirEGybagRel | ne.

syntheticall'y aromat 1 c rocarbon mxtures, thermally

catal ytically dﬁd—”@l@&l H}%Idfr)oc'E‘ﬁrf’éon Q‘ 28PN Toclex Doy Cosiddgdd et r ol eum

fracti Idons or ca@iaﬁo@ﬂw (i1l ) drelC JHeRS - poﬂl%rﬂ‘d;qL qwgg&idri ons

according to the present jnventjo conta ous_qt her itives

known in the aﬂf“p%l?é’r?rass 1%ad 5&?&%’&3‘ ;s n&?hr %l?r‘l ; e; antiknock

additives othemﬂﬂnatdﬁ%ﬁiﬂnnnnmany?bunyizpenuﬁﬂ@ﬁ and those

cyclopentadlen g t ar I ant i knock
5 s ode t%ox;ll at ec] CcIQ)y

addi tives such a3 enzoylacetone e azers . g. cerols such
as that commer §icdump @ailials @1ds "SUIRDTINSt (atqeéldié nfr-16)- I@i@ﬁ'— (ex Shel

Cnem cal's, UK) il @13} &b IRNGRP IRH ! rrfr&irf&fh)édemIﬁH&ﬁ:ﬁ %&*maa@those
connerC|aIIy avallable as "NALCO' (trade nar&;%¥$i;ﬁ§ ex Nalco OLAD"

(trade mark) 2663 "B ¥t ol i%% PO YhySHRSy R 5, ML53, M54
or ML56 (ex SheddcdGhein cadisd dd¥ivative, the succinic ac1d derivative

having on at least one of its alpha carbon atoms an

unsubstituted or substituted aliphatic hydrocarbon
group containing from 20 to 500 carbon atoms, e.g. the
pentaerythritol diester of 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;
lubricity agents (e.g. those commercially available as
EC831 (ex Paramins) or "HITEC" (trade mark) 580 (ex
Ethyl Corporation)); or carrier fluids such as a
polyether e.g. a C12-C15 alkyl-substituted propylene
glycol ("SAP 949" which is commercially available from
member companies of the Royal Dutch/Shell group),
"HVI" or "XHVI" base o0il, a polyolefin derived from
Co-Cg monomers, e.g. polyisobutylene having from 20 to
175, particularly 35 to 150, carbon atoms, or a
polyalphaolefin having a viscosity at 100°C in the
range 2 x 1078 to 2 x 105 m2/s (2 to 20 centistokes),
being a hydrogenated oligomer containing 18 to 80
carbon atoms derived from at least one alphaolefinic
monomer containing from 8 to 18 carbon atoms.

The lubricating oil and fuel compositions of the
invention may be prepared by adding the reaction
product of reagents (A), (D) and (E) or reagents (A)
and (F) separately to a lubricating oil or fuel.



anti-foam ng agents (e.g. the polyether-nodified polysiloxanes comrercially
avai l abl e as "TEGOPREN' (trade mark) 5851, Q 25907 (ex Dow Corning) or
"RHODORSI L" (trade mark) ex Rhone Poulenc)); ignition inprovers (e.qg.
2-ethyl hexyl nitrate, cyclohexyl nitrate, di-tertiary-butyl peroxide and
those disclosed in US-A-4208190 at Coluom#,- line 27 to Colum 3, line 21);
anti-rust agents (e.g. that comrercially sold by Rhein Chem e, Mannheim

Germany as " RCcé&%h,lemtlgol yalmydﬁidcitakz@ol&@hc@sm:eas:eoasabsemieﬂi wigw d
derivati ve, uig#n s%ﬁld der,i vative haV|n on at ne of its

al pha carbon at P&}egrbf ?&bst Pea &P Sﬁgth ﬁydrocarbon
group conta|n|g@nhmedﬂyocmum&ﬁ@e@ammonnamanparelgr tfhe ige ande opehpirt ol

i ester of nol ¥3@buau eneresuial il Wobbeianlde® eh) | refRUOLAR! o

anti -wear additives; anti- oxi enolics such as 2, 6- d|-tert-
but yl phenol , oPrﬁﬁéﬁ%léﬁé@?&#@ﬁe§l§@tﬁr9¥1ﬂeﬂ 2y aglddtive

- butyl -p_-phenyl coadicatiradle doRipdi sdeac binv ahert; dauliiesl Flvddeand (Feog those
comercially a |IabI 988 E 31 (ex Par§ Q§) or "@ .TEC! tragg mar k) 580

(ex Ethyl Cbrp aFIO %) Ve BT a9t Fc A eRS tAOBoPYEONSE e. g. a

Cl12-C15 al kyl - achstﬁhm@edopmmmyhmw&nghpmolt@éS@Er@é&tawhscbylmed@mnercialIy

avai |l abl e frorpgqg%e%ﬂgggp?l o% %ﬂTS%ﬁ%%fD%gcQ@gh%bhcgggggke HVI" or

"XHVI" base o erive MONONEr S
pol yi sobut yl ene haEBﬁ@Pﬂﬁ@nﬁ@Olm@r$7§ar§aﬁﬁ'é&m&ﬁﬁy1951P69150 car bon

%Ogst 0r2 a 98 nréb/f&%%fﬂsn d?ﬂ/&xﬁgct%fésﬁ%%lﬁwx@ca&%ﬁsl Rithe range 2 x
contalﬁlngxl8 @&CﬁﬁmﬁéﬁEﬁigﬁﬁﬁﬂésgg$¥%§d§$%TﬂE t¥%%gggrgﬁgg|gi:ﬁfgﬁr
nmononer cont ai pirdgaicdn &—&mtb&yea;rﬂwmlatocrrrmet‘ﬂm Iudnu—cba:ttjyﬂg etiherand f uel
conposi tions O%b&h%xample, the carrier fuid may be an aromatic
hydrocarbon solvent such as toluene, xylene, mixtures
thereof or mixtures of toluene or xylene with an
alcohol. Alternatively, the carrier fluid may be a
mineral base oil, such as those sold by member
companies of the Royal Dutch/Shell Group under the
designations "HVI"™ or "XHVI" (trade mark), e.g. "HVI
60" base oil. '

The present invention still further provides the
use of a reaction product éccording to the invention
as a dispersant additive.

The present invention will be further understood
from the following illustrative examples. In these
examples, the number average molecular weights (Mp)
specified for the polyisobutenyl moieties in the
polyisobutenyl succinic anhydride/succinimide were
determined by quantitative reaction with ozone, on the
assumption that each oligomer chain contains one
double bond, as will be readily understood by those
skilled in the art. In all other instances, the
number average molecular weights quoted were
determined by modern gel permeation chromatography
using polystyrene standards, e.g. as described in W.W.
Yau, J.J. Kirkland and D.D. Bly, "Modern Size



l.nventi on may be prepared by adding the reaction product of reagents (A,
(D) and (E) or reagents (A and (F) separately to a lubricating oil or
fuel. - 13 - Conveniently, an additive concentrate is blended with the

| ubricating oil or fuel. Such a concentrate generally conprises an inert
cacrier fluid and one or nore additives 4 n4a-concentrated form Hence the
present invention also provides an additive concentrate conprising an inert
carrier fluid abgcivehenoliquidoghromatography s )John Wibaytand Homsuct
according to thgeyn¥gpki oflg7he percentages by wei ght being based on the
total weight of the_concentrate. Exanples of inert carrier fluids include
hydr ocar bons and ni&¢t+ee BREEGHr eRAFPRRSEF t fe ke emined BY eprFatingch as

net hanol , et hanphacpivepangter 2abutpan et han@ts OF edBa b1 vé et Bett Yon esher .
For exanple, the carrier f be an aromatic h¥drocarbon Sf|Ve t such

ma
e ot tane. | xyl ShaRtht §hp¥L e B bgRn oFs SRSt ebodt FERSE 6 S ugREhe i th
an al cohol . Al tachdtvakblg, wabedebermimned| acdordingeta ASTIErRl 6bhsecamd| ,

such as those s y | t I Eﬁ%f / under
t he designationg$gis1?gggbﬁéﬁégfp?€?§§%9%%rg?,f@?g.a Qéﬁyégagg*gg . The
present inventi@aterpinedyinheccpreangeswitle ABWoP 28P@acti on product

according to thgxgggggtion as a dispersant additive. The present invention
will be further-Tmderstood fromithe fo|l ow g illu trative exgggles. I n
t hese exanpl es, (thePheRBEAtLOR Qb AP LYR LdeniRhaggytrans

r

catalyst route)

An ice cold, agqueous solution of potassium
hydroxide (50% aq, 375 g) was added to an ice cold,
stirred solution of cyclopentadiene (105 g, 1.59 mol),
o,a'-dichloroxylene (255 g, 1.73 mol) and
methyltrialkyl (Cg-Cig) ammonium chloride (10 g) (a
phase transfer catalyst available commercially under
the trade mark "Adogen 464") in toluene (200 ml). The
reaction mixture was allowed to warm up to ambient
temperature (20°C) and was then stirred at 80°C for two
hours. The reaction mixture was subsequently cooled
and diluted with petroleum spirit (1000 ml). The
solution was washed with water (5 x 1000 ml) until a
neutral pH was obtained and then dried over magnesium
sulphate. Any unreacted cyclopentadiene and petroleum
spirit were removed under reduced pressure to give the
crude product, xylyl-bridged cyclopentadiene oligomers
of the general formula

la

- “n

The crude product and maleic anhydride (170 g, 1.73
mol) were dissolved in toluene (1000 ml) and heated at



speci fiied for the polyisobutenyl noieties in the polyisobutenyl succinic
anhydri de/ succi ni mde were determ ned by quantitative reaction wth ozone,
on the assunption that each oligoner chain contains one double bond, as

wi Il be readily understood by those skilled in the art. In all other

I nstances, the nunber average nol ecul ar -wes ghts quot ed were determ ned by
nodern gel permeation chromatography using polystyrene standards, e.g. as
descri bed i n Wogf Iy ungler. Kibldnket arfl i tRodeiny forMad@reriSdzef two 14 -

Bxcl usion Li quisby omaiaiciiiing AN i AR ndans.c el ilye 1979,

Active matter content was determ ned by separating iInact erial from

the desired act&f& mttidPesh off (188G @h I8 aeHeo i fiom tiaiasy hovetsiy| et her

Base Nnber (A otad ta 0o e G e o dance
Base Nunber (adgj usted to oactjve matter) was determ ned in,
wth ASTM D 2a0E R e et ad send B Gionat s a5y Bays sd icbhase

transfer catal y(§f60r alt davAmg M, d%ctheaqwen_cgms 8m)|lhlttol Q{I_O@f. th—@fg@ﬁ@a f
hydr oxi de (50% : | c re 0 i,on o
cycl opent adi enoes%%%%%? %)fa\ggl%r%%j% _tfhz% ?)&iogﬁll%&r %xng?liev%a : 1p 3 nol)
and nethyl tri a®yl" [(&r peghdoi®Suechi disilde (10 g) (a phase transfer

catal yst avai | ghli¢ PeepaRiatiiadn bﬁjr&d@roltﬁgliuefade m;rr " Adogen 4:34") an t
toluene (200 m). The reactiogn mxiuyre was al lowed to warmup to anbi en
t enper at ur e (20[errTr]°C)“‘l SR WRST R n%i’ﬁ PPeyaRnysgpder periyatiygs

obtained in (i) above (94.14qg) dissolved in
tetrahydrofuran (1200 ml) was added a xylene solution
(2454 g) of a polyisobutenyl succinic anhydride
(PIBSA; polyisobutenyl M, 2400) prepared by the
process described in EP-A-0542380. (The PIBSA/xylene
solution contained 42.3%w xylene and 37.6%w active
matter PIBSA. The acid value of the PIBSA (after
removal of the xylene) was found to be 0.486 meqg/g.)
The mixture so formed was stirred with toluene (4.5 1)
until it was homogeneous. A polyamine mixture

(92.81 g) containing tetraethylene pentamine,
pentaethylene hexamine and higher ethylene polyamines
in a weight ratio of 1:2:1 (commercially available
from Delamine B.V., Netherlands) was then added and
the resulting composition heated to 120°C for four
hours, with removal of water and tetrahydro-furan
using a Dean and Stark trap. Extraction of solvent
under reduced pressure (400 Pa, 130°C) yielded the
desired (crude) end product, the polyimide derivatives
of the xylyl-bridged cyclopentadiene oligomers

(1495 g). Infrared spectral analysis of the end
product showed vpgyx at 1770 cm™! (m) and 1700 cm—!
(vs). The end product had an active matter of 66%, a
total base number of 0.94 mg KOH/g and a nitrogen
content of 2.09 %w.

Example 2 to 7

By processes similar to that described in Example




hours: The reaction m xture was subsequently cooled and diluted with
petroleumspirit (1000 mM). The solution was washed with water (5 x 1000
M) until a neutral pH was obtained and then dried over magnesi um sul phat e.
Any unreacted cycl opent adi ene and petroleumspirit were renoved under
reduced pressure to give the crude produat, -xylyl-bridged cycl opent adi ene
ol igoners of the general fornula The crude product and nal ei c anhydri de
(170 g, 1.73 nblyboree Gustbevepolnimbiiaeder{1@bives )aarardtng etio at -15

- reflux under b : LILO a i . Tol uene and
any unreacted ngeéggggﬁggéiggiaegggg%?§%gﬁgﬁﬁ%$d?%%O %?? ggg? 10 nmHg for
h d

three hours) t®2LFeFqo Bol yBARGHEE defdehevhyPeesand ameuats oL pridged

cycl opent adi enghe! +gagehtsagsadbanap §héré kB6Rng)thavisgaMpaget he range
800 to 1100. Infrared spectyal analgs's gf %hﬁ %rod ct_showed vmax at 1851
crierr] (s) ardU9RE 2HfePIEIPESR ¢ ?#?P p&F atPorP3t Y HCFyi i de To a

sol ution of thdepovyhihgdriadeodbainadi ars phésentedi im (TabheéoVebéddwlsq)

di ssolved in tfﬁr@ﬁyQﬂOEHéagoiiﬁgg?ghéb¥€§E££?§§%$-éyée@ egoLution (2454 g)

of a pol yi sobutenyl succinic an _ ~polyrsobutenyl M 2400)
prepared by t hBIBPBcessa egtenR®edolwt Fm Acompimng (Theb ¥ BB kY& ene

sol ution contai ned 42. 34A¢ Xyt epe @ngo?iig@gﬁggﬁiyesﬁggiﬁ&cFg riige acid
¢

val ue of the PIBSA (after repoval o e, xyl ene) was found to be 0.486
meq/ g.) The mixture so FdrfRdChasleiPe s eter Yyt RSty 229 Mantil it was
honogeneous. A pol yam n2400 xtpre&€pared by the process according to

EP-A-0542380, the anhydride having an acid
value (after removal of the xylene) of
0.486 meq/g

PEHA : pentaethylene hexamine

S75 : a polyamine mixture containing tetraethylene
pentamine, pentaethylene hexamine and higher
ethylene polyamines in a weight ratio of
1:2:1 which is commercially available from
Delamine B.V., Netherlands

HEPA : a polyamine mixture containing hexaethylene
heptamine and higher ethylene polyamines
which is commercially available from Delamine
B.V., Netherlands



(92.81 g) containing tetraethylene pentam ne, pentaethyl ene hexam ne and
“hi gher ethyl ene polyamnes in a weight ratio of 1:2:1 (commercially

avai l able from Del am ne B.V., Netherlands) was then added and the resulting
- conposition heated to 120C for four hours, with renoval of water and
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0: 486 meq/ g PEHA : pentaethyl ene hexanine S75 a polyam ne m xture
containing tetraethyl ene pentam ne, pentaethyl ene hexam ne and hi gher
ethyl ene polyanmnes in a weight ratio of 1:2:1 which is commercially

avail abl e from Del ami ne B. V., Netherlands HEPA a polyam ne m xture
contai ni ng hexaet hyl ene hept amine and hi ghgr ethyl ene pol yam nes which is
comercially avail able from Del am ne B. V., Netherl ands - 17 - [err]

Exanple 8 (i) PEzpapdki 8n of a pol yanhydride (cycl openta- dienylide anion
route) Sodi um cycl opentadi enylide 2M (50 m, 0.1 nol) was added over a '
peroid of one hdal Puepariatéovobd, asppilysdhydrideoficptlapantdibr onoxyl ene

(13.2 g, 0.05 mol) QKRe LaRYdLOEH! @ ugggo m). The reaction nixture was
stirred at [err]C f ed and diluted with xylene (200
m). The mixture wa§oééh1@eﬁﬁ/ﬁépéen@aﬂéﬁumlydena@r <Pedméed0pie§QiPeW€t6
remove any unreaaa%dl @w‘élrorae@tea@uanafaadet abuahydr ghuiiaa, cbadgi ve a xyl ene
sol ution (230 n1% éééylfgrldge %Hg}adleng ollq 0S of the general
fornul a Mal ei ¢ Sy dSCdECEFIE™ 52 & OIR e a F tﬁge g

0.05 mol) in tetrahydrofuran (200 ml). The reaction

mixture was stirred at 0°C for half an hour, filtered

and diluted with xylene (200 ml). The mixture was

concentrated carefully under reduced pressure to
remove any unreacted cyclopentadiene and
tetrahydrofuran, to give a xylene solution (230 ml) of
xylyl-bridged cyclopentadiene oligomers of the general
formula

| 1
momo

L dn

Maleic anhydride (20 g, 0.2 mol) was added to the
xylene solution of the oligomers and the reaction
mixture was refluxed for one hour. Removal of xylene
and any unreacted maleic anhydride under reduced
pressure yielded the polyanhydride derivatives of the
xylyl-bridged cyclopentadiene oligomers as a brown
solid (20g) having M, 1400. Infrared spectral
analysis of the product showed vpyyx at 1850 cn~l (s)
and 1785 cm~1 (s).

(ii)Preparation of a polyimide

The polyanhydride derivatives obtained in (i)
above (0.8g) were added, with stirring, to a reaction
vessel containing toluene (300 ml), tetrahydrofuran
(50 ml), triethylene tetramine (0.6 g, 4.1 mmol), and
a polyisobutenyl succinic anhydride (22 g) (65%w



xyl ene solution of the oligonmers and the reaction m xture was refluxed for
one hour. Renoval of xylene and any unreacted mal ei ¢ anhydri de under
reduced pressure yielded the pol yanhydri de derivatives of the xylyl-bridged
cycl opent adi ene oligoners as a brown solid (20g) having Wh 1400. Infrared
spectral analysis of the product showed Maax at 1850 cnferr] (s) and 1785
cnferr] (s). (ii) Preparation of a polyimde The pol yanhydri de derivatives
obtai ned in (i3CkbOo bt Relklsele ,nY%tMns24$bir%ﬁiddvélm%a@fion
vessel cont ai o g6 Ghe@N§) (SPEpatdd BEtEROVSFGEsEAMdEO 1Bda 14 igbhyl ene
tetram ne (0.§%9b 4 g%gnnl%h and aiﬁgﬁylsobutenyl succi ni c_anhydri de (22 Q)
(659  -19- AcIT4E it t eFhe pbeT bRt RIS TURR W rebli%ed AfQ%k 27 0. 486
meq/ g) prepar gbilny drhe @rmﬂaﬁ,’s ldfﬁmrfé'lﬁﬂv?? &P;wﬁt@ﬁ%ﬁlﬁb ?’h@eéz@act i on
m xture was re r o] . Wi [.enpyv 0 ter using a
Dean and Star kgrkc?)a(%eaégﬁg%i oﬁ%@%%ﬁé@toﬂn%%#v?&u%% %r%%%@?%éyi el ded
t he desired (®@IRRURRdYbebdedtthe depbred niceudey | erd i mesdwdt ¢ Hehe
xylyl -bri dged gyoh OREAS 38k £16a OL SO BE Sthe 2 P v1 Ipf {85 &4_spectral anal ysis

t 1770 c errg %

t

of the end product showed vimax af and 1700 cnjerr] (vs).
The end productYFRPeRtadiene dhtIdress 65909k t otRFranRe FRE®EFabi 0.34 ny

KOH g and a nidn@pgsi s oot ethe oénd. PP@duEx ashidwed Hhe, PEOCETE eciifeberi bed in
3 hem et MTETRAFEERiShaled) oo edd RSHICE NN etlvgives

matter of 65%, a total base number of 0.34 mg KOH/g

and a nitrogen content of 0.9%w.

Example 9

The procedure described in Example 8 (ii) was

repeated using 0.72 g of the polyanhydride

derivatives, 0.9 g pentaethylene hexamine and 19 g of

the polyisobutenyl succinic anhydride. Infrared

spectral analysis of the end product showed vpyx at

1770 cm~! (m) and 1700 cm~1 (vs). The end product had

an active matter of 65%, a total base number of 0.73

mg KOH/g and a nitrogen content of 1.3%w.

Example 10

Preparation of a polyimide

0.31 g of polyanhydride derivatives of xylyl-
bridged cyclopentadiene oligomers prepared as
described in Example 1(i) above was added to a stirred
solution of a-polyisobutylene (PIB) succinimide
(62.7¢g) (47.8%w active matter; polyisobutenyl Mj, 2400)
prepared according to EP-A~0587250 in toluene (400 ml)
and tetrahydrofuran (25 ml). The reaction mixture was
refluxed for an hour and a half, with removal of water
and tetrahydrofuran using a Dean and Stark trap.
Subsequent extraction of solvent under reduced
pressure yielded the desired (crude) end product, the
polyimide derivatives of the xylyl-bridged
cyclopentadiene oligomers (62.9 g). Infrared spectral
analysis of the end product showed vyzx at 1770 cm~1



t he pol yi sobutenyl succinic anhydride. Infrared spectral analysis of the
end product showed vmax at 1770 cnferr] (m and 1700 cnferr] (vs). The end
product had an active nmatter of 65% a total base nunmber of 0.73 ng KOH g
and a nitrogen content of 1.3%wv. Exanple 10 Preparation of a polyimde 0.31
g of polyanhydride derivatives of xnyI-qbridged cycl opent adi ene ol i goners
prepared as described in Exanp ie 1(i) above was added to a stirred sol ution
of a polyi sobuf®) eped(PVBP scci AV de The. ¢nd Puodeoly hedi se aative;

ﬁ?;ylsgbgtEHYngﬁtgﬂogf ?ggpaaeeoa§§05gsagnﬁﬁbgf §f0§872é8 Kggyelgﬁge (400
and tetrahydrofuran ion mxture was refluxed for an
hour and a hal h%?ﬂg?ﬁnﬁ9ﬁg1ér ﬂgtérfggﬂ t et rahydrof uran using a Dean and
Stark trap. SubxempEeB Xt tacibon of solvent under reduced pressure yiel ded
iyl -bri dged cycl Sheniant onkuppt8nerBe B ESaFEE | 4F k¥ aie By ol ups

anal ysi s of th@epﬁdtpdouaengsﬁ@ﬁéerenﬁxam@untsooﬁnﬁherpolyanngdr¢d¢ and

1700 cnferr] (aé}1v£b§vé§daﬁaQQHCbob?@saﬁueyiéﬂs Eﬁ&%fﬁlﬂidéSé@ a total
base nunber of 7 a_njirogen content Y. anples 11

0.
to 15 In thesed %ﬁ%ﬁ%ﬁ@slntﬁébb?oéédhﬁéoﬂf Exahprelioaha’ fhpwat ERCusi ng
di fferent armUﬂchanbabe pohyanhydai detdegeratbMeenandf oengol yi sobut yl ene

succi ni m de as g tail b vII b g¥£eggble Il al so shows the total
base nunber anR LY ERE8NAEENTBREVF SRE
Table II
Reagents Polyimide Derivatives
Ex. Product of PIB Total Base Nitrogen
No. | Example 1 (i) | Succinimide Number content
() (g) (mg KOH/g) (Bw)
11 3 62.7 0.27 1.16
12 0.88 29.3 0.51 1.18
13 1.5 62.7 0.49 1.17
14 1.5 62.7 0.58 1.17
15 0.31 31 0.35 1.13
Example 16

(i)
catalyst route)

Preparation of a polvanhydride (phase transfer

An ice cold, adqueous solution of potassium
hydroxide (50% aq, 100 g) was added to an ice cold,
0.32 mol),
0.032 mol)

(Cg—C10) ammonium chloride (5 ¢g) (a

stirred solution of cyclopentadiene (21 g,
pentaerythrityl tetrabromide (12 g, and
methyltrialkyl
phase transfer catalyst available commercially under

the trade mark "Adogen 464") The

reaction mixture was allowed to warm up to ambient

in toluene (200 ml).

temperature (20°C) and was then stirred at 80°C for two



pol yi m de derivatives obtained. Table Il Reagents Pol yi m de

Derivatives Ex. Product of PI B Total Base Ni t rogen No.
Exanple 1(i) Succinin de Nunber content (Q) (9)

(mg KOH g) (%) 11 3 62.7 :

1.16 12 0. 88 29. 3 -210.51 1.18 13 1.5
62.7 0.49 1.17 14 1.5 62.7 0.58
1.17 15 dwars. The reaghion mixture (wesH subsequertt 18 dbqa]rqne 16 (i)

Preparation of a’hd)QiJ'}’lalﬂi“é'cﬂrw% (médlg ﬂl&a{lﬁddﬁl yf outg)e An ice cold,

-aqueous sol ution of potassium é r ox| de (5 % a was ac?ded to an ice

cold, stirred SRIHGIRP deg M8 b)) urgelnk deryt hri tyl
t et r abr oni de (I2urrdl G2 wad )ohﬂmhﬂmi I‘aﬂd rttlﬁirkxdrz(éB ) gAY R

chloride (5 @) e tr cata vai | comerci al ly under the
trade nark "Adoséglrﬁb%) )%ﬂ? ot e f(eé% a]) q_ea‘fje ad'ﬁf ]%/ﬂ]e L

al l oned to war MRiFito weits en’ﬂmqmtbenmem ere(dm:{es:t rp]nassa.mia wvias given e rr Fd
at 80[err]C forg T :gg%; equent y
cool ed and di | utxte%vm trh et ‘ol eur%sls tlér}fté é%‘fmﬁsﬁﬁe so]IV!?rf? on ‘was washed
with water (5 x 50Fhf )th%q |pra>d1m ragid pnalm§ chithidrddleand @ on Brdled over
magnesi um sul phafis. v/&%wmxﬁéhcmlmé@lmm ROId HHBSRIF It vere

(r:;\g})\éggnggg?renr ee%icedﬁ&(isrs uar %lan Itveo% r1‘16\1tCJ:[out_:?een pgoor uCtperloalloatt etdwo
hours Toluene and any unreacted maleic anhydride
were stripped off (180°C at 10 mmHg for three hours) to
yield the polyanhydride derivatives of the alkylated
cyclopentadiene oligomers as a brown solid (23.3 g)
having M, 440. Infrared spectral analysis of the

product showed vpax at 1851 cm™l (s) and 1785

cm~1 (s).

(ii)Preparation of a polyimide

0.31 g of the polyanhydride derivatives obtained
in (i) above was added to a stirred solution of the
polyisobutenyl succinimide (62.7 g) described in
Example 10 in toluene (400 ml) and tetrahydrofuran
(25 ml). The reaction mixture was refluxed for an
hour and a half, with removal of water using a Dean
and Stark trap. Subsequent extraction of solvent
under reduced pressure gave the desired (crude) end
product, the polyimide derivatives of the alkylated
cyclopentadiene oligomers (62.9 g). Infrared spectral
analysis of the end product showed vyzx at 1770
cm~l (m) and 1700 cm~1 (vs). The end product had an
active matter of 48%, a total base number of
0.71 mg KOH/g and a nitrogen content of 1.19%w.
Examples 17 and 18

In these examples, the procedure of Example 16
(ii) was repeated using different amounts of the
polyanhydride derivatives, as indicated in Table III
below. The end products also both had an active



The. crude product and mal ei ¢ anhydride (40 g, 0.41 nol) were dissolved in
tol uene (400 m) and heated at reflux under a blanket of nitrogen for a
period of two hours. Toluene and any unreacted nal ei c anhydri de were
stripped off (180[err]C at 10 mmHg for three hours) to yield the

pol yanhydri de derivatives of the al kyl at ez-cycl opentadi ene ol i goners as a
brown solid (23.3 having Mh 440. Infrared spectral analysis of the

pr oduct shomedm§ﬁ§?ra9f189¥ -cnffBer fota} aﬁaelneebeﬁ{éné]neéyogen
(ii)Preparatiopoateatpslythedpoly3hideOlieth9apt¥anbydnideqadareval kyes
obt ai ned in (|%habove M@S iddgq to a stirred solution of the polyi sobutenyl
succi ni m de (6329%F) 1BedeP; fn Exanple 10 in tol uene (400 M) and
tetrahydrofuran (25 m). The reaction,nmxtu was refluxed for an hour and
a half, with renoval of water using azgégé—%g% Stark trap. Subsequent

extraction of|sol vgnt under ressure gaye,t e d (crude) dnd
product, the bolyi i de derlva?%%é%ﬂg t he al kyl &t dﬂgvgvgiéﬁﬁE&ﬁéﬁlv S

ol i goners (62 ).l | ctial rﬁg sis ¢f. t wgd
vmax at 1770 é;r r%%ééﬁékl 0 ¢ IIrr[err I%/vs) %ﬁ%%gyproduct%%qg
active matter dﬂDAE%ﬁxampdEaﬂﬁdaQelﬁnﬁnwnlml 1 U@ g andcanhmmtogen

content of 1.[9%w. [Exanpl 17 and|18 In hese X | oS pr qeggdur e jof
Exanple 16 (ijl)l.wa reneaiqgé usi ng d|jie}gtelnt a uﬁl'gag of t(% qm)lsc;(aﬁvﬂride

derivatives, hsqiipndicated i3n Tableflll Bel gw. The engl g odudts gl ¢ botlh
had an active -42 -
18 1.5 62.7 0.7 1.18
Example 19

An ice cold, aqueous solution of potassium
hydroxide (50% aq, 50 g) was added to an ice cold,
stirred solution of cyclopentadiene (10 ml, 0.125
mol), oa,o'-dichloroxylene (11 g, 0.063 mol) and
methyltrialkyl (Cg-Cjqo) ammonium chloride (1 g) (a
phase transfer catalyst available commercially under
the trade mark "Adogen 464") in toluene (20 ml). The
reaction mixture was allowed to warm up to ambient
temperature (20°C) and was then stirred at 80°C for two
hours. The reaction mixture was subsequently cooled
and diluted with petroleum spirit (100 ml). The
solution was washed with water (5 x 100 ml) until a
neutral pH was obtained and then dried over magnesium
sulphate. Any unreacted cyclopentadiene and petroleum
spirit were removed under reduced pressure to give the
crude product, xylyl-bridged cyclopentadiene oligomers
of the general formula




matter of 48% The total base nunber and nitrogen content of the polyimde

derivatives obtained are also shown in Table IIl. Table Il Reagents
Pol yi m de Derivatives Ex. - Product of Pl B Tot al Base

Ni t rogen No. Exanpl e 16(i) Succi ni m de Nunber content (Q)

(9) (my KOH g) (%) 17 -~ 283 62.7 0. 66
1.16 18 Exanpl e 19 An

1.5 62. 7 0.7 1.18
i ce cold, aquedt® <HTUAS FrAfugordRd infhivdrRsEHe (S 0h adr £ 4)™Ws added
to an ice col dwetd rdissbcbled i ion tof1wared of@e0d adli )ersnd Meaded Gtl25 nol),
a',a -dichloro ( 0. ) L et tgial kyl (.C8:ClO). anmoni um
chloride (1 g) )S%gaﬁp as%;qe?fanasfbgl?a%%:g&aloyégldlat\rgq rli}aﬁ)lfre()]%oa erI((:Jioa Icillpu Vg%r t he
trade mark "Addyairs64"Toluens|anhany umtgactit nehitl Gerilats ovars

al | owed to war gt g Ardf €1 § P aal o amid0leeh kike@Nfots)t hen stirred
at 80[err]C for two haqurs. e reaction m xture was subsequently cool ed and

T :
diluted with petiibdmesFHILY (Refdty hiacr it oo dps ot tiatesvehddi®ii t h wat er
(5I xh100 mA) untylyla-beid qezrll @tmsed_m&u@iim o’ﬂigclimb 4 ed EM&Ain Magnesi gm
sul phate. Any unreact cycl opent adi ene_an troleumspirit_were renove
inder reduced ety G5 G VERT RS OB oR P AT 4 g
cycl opent adi enepmddwtimestsowdd thyey genterlal 37 ammt a(s) . - 23- The crude pr oduct

and rnet hyl acn@ggﬁbféjbg, 0.2 nmol) were dissolved in toluene (100 m) and
heat ed at

1,5-hexadiene (10 g, 0.122 mol) and maleic
anhydride (50 g, 0.51 mol) in toluene (20 ml) were
heated in a sealed autoclave at 180°C for 24 hours.
Solvent and any unreacted maleic anhydride were
removed under reduced pressure (140°C, 500 Pa) to give
the crude double-ene, Diels-alder adduct (15 qg).
Infrared spectral analysis of the product showed vp,y
at 1858 cm~l (s) and 1777 cem~! (s).

Reaction of the products of Examples 19 and 20
with reagents (D) and (E) or the pre-formed product of
reagents (D) and (E) as described above would give
further reaction products in accordance with the
present invention. | |
Example 21
(i) Carbon Black Dispersancy Test (CBDT) (British Rail

Publication BR 669: 1984)

Samples of a SAE 15W40 Middle East lubricating oil
containing a commercial package of a zinc

dialkyldithiophosphate, an overbased calcium alkyl
salicylate and VI improver, were modified by
incorporation of the polyimide derivatives of Examples
1 to 18 to give oils containing the derivatives at a
concentration of 1%w active matter. 3%w of carbon
black was then added to each oil and (percentage)
increase in kinematic viscosity at 60°C was
determined, using an Ubbelohde viscometer. A low
result indicates good performance. The absolute



ref | ux under a bl anket of nitrogen for a period of two hours. Tol uene and
any unreacted nethyl acrylate were stripped off (180[err]C at 10 nmHg for
three hours) to yield the poly(nmethyl acrylate) derivatives of the

xylyl -bridged cycl opent adi ene oligoners as a brown solid (15 g). Infrared
spectral analysis of the product showed zdax at 1737 cn}[err] (s). Exanple
20 1,5-hexadieneMé10 %é 122 nol) .and mal ei ¢ anhydri de (50 0.51 nol) in
tol uene (20 my2 Eféﬂe?naﬁes@%P%Hd%EFOQPaP%eaﬁcﬁgﬁ%cﬁ?ﬁta?ﬁ hour s.

Sol vent and anyreareficthd carbon Bbhaylrisedyessdrehovetoveder reduced

140 G | d
Cduct (15 g CrmpTEpEave eers o “Gr e Re CHoFR e L B choenthget ot
1858 cnferr] (samph651dﬂ7ccnbenr¢lésy REbet testofwehe pavdiedsowet Exanpl es
19 and 20 with, E§%ﬁ£%sgmd(£§%%gr gpg PLEYT ﬁgﬁﬁgﬁagkoduct of reagents

(D) and (E) as des ri ove WO Ive urt er reaction Eroducts in
accordance wit hithElpereahastoner: Saal Compatibdity)Tent hoRSEFhck

Di spersancy Test (ﬁB&T@oiﬁimiuéthaﬂraEy{aésC@flmaaxB;Rl@@% af84g &anpl es of
a SAE 15Wi0 hAggle East Iubrlcag 0o, 0|t gonta ning a rcial package of
a zinc dial kyl tF t iFbPhdBHREPRT24A% ovEr HHBEHCE FE?uﬂ%ﬁfk P 94ffcylate and W

i nprover, werecondehtedtbgnsnobr pobawi saatdvetinetperyanddeedeedvéibrves of

Exampl es 10 18,Locghyes eyl 5 eANERLALO0 L0POHEE! ¥ali viseatsgi goncent ration

of 1%w active bon to each oil and
(percent age) i aegerddngntei hhgampEhofisedsPIY a8S566[ard} C was det er ni ned,

using an Ubbel ghde; ¥i 859M% €paiMlbPWBenz specification DB 6615.
Percentage reduction in tensile strength (TS) and

elongation at break (EB) were assessed. The test
results depend upon the particular seal materials
used, and therefore comparative series should be
tested with seals from consistent batches. A low
result indicates good performance.

Results of these tests are given in Table IV
following:



resul t indicates good performance. The absol ute -24- val ues obtained are
dependent on the active surface area of the carbon black used, and

t herefore conparative series should be tested with identical sanples of
carbon bl ack. The tests were carried out using "Flanruss" (trade mark)
carbon bl ack. (ii)Fluoroel astoner Seal Cpatibility Test (FSCT) The
pol yi m de derivatives of Exanples 1 and tQ. 18 were incorporated in

| ubricating oils to give concentrati or@Pe LV5o4y active matter and tested
for conpatibility with fluoroel astoner seal materials according to the

met hod of DI N 53504 and, specifically, Daimer Benz specification DB 6615.

Per cent age reﬂuct|on In tensi|e strength ) and’eTOnaﬁ%#Pn at break (EB)
wer e assessed.] The test resulls depend uponj the partic seal nmateri gls
used, and therlefo glcgng gatiue series shoyl d be tested Wih seal's Tro
consi stent batlche§2~X""3% respil t i ndi cat es good performarjce. Results o
t hese tests ar|@apiiwativesiabf p | UBDPBI (&N ng: TS26%)} Taljl e IBB F&IT
Pol yi m de Derivatigggmgﬁe BDT (N TS (N EB (%
Exanpl e

1 15 30 29

2 15 - -

3 21 - -

4 20 - -

5 15 - -

6 19 - -

7 22 - -

8 29 ] 8

9 15 19 20

10 21.5 19 18

11 23.6 7* 1*

12 17.4 3* 4

13 16.6 16 19

14 24.3 12 11

15 18.3 5 11

16 17 24 21

17 17.1 0.5* 2.7

18 17.9 . 8 10

* percentage increase in tensile strength/elongation
at break



1., 15 30 29 2 15

- - 3 21 - - 4

20 - -5 15 -

- 6 19 - -7 22

- . - 8 29 -26- 9 8 9

15 19 20 10 21.5 19

18 11 23.6 7* 1* 12 TS 7015 17.4
3* 4 13 16 19 14
24. 3 12 %EL AIMS 18. 3

11 16 17 24 21 7

gefzent age i ncagaggizgttlgas b'r%dﬁhzt{éé; h/ el ongati on at brlel“l“l “m Im‘ “Imu_“l

7015 CL A . Reaction uct of: gA) an acyl atiny readent’, Wi th
(D) a polyalkeﬁﬁﬂ é@r?ﬁgﬂﬁﬁénﬁfréﬁgépﬁylyﬁ Bal Iy unsaturated carboxylic

reagent (Q), aﬂ@)(&)p@l@@uk@ﬁwned@@ﬂb&taw@go@taheé@hyuwalcwmz and/ or - NH
groups, or with % é_ e- T ﬂ.proc(llaucte %f C«?agents (D) ané, (E), wherein
the acylating P& %ﬁ)% ? é‘y agctregyent |

(E) a polyamine containing at least two -NH; and/or -~

NH groups, or with

(F) the pré—formed product'of reagents (D) and (E),

wherein the acylating reagent (A) is the reaction

product of

(B) a C4-Cy polyene or oligomer prepared therefrom,

and

(C) an ethylenically unsaturated carboxylic reagent.

2. A reaction product according to Claim 1, wherein

reagent (B) is an oligomer obtainable by reacting

(di)cyclopentadiene or a cyclopentadienylide with a

compound of the general formula

RLy (1)
wherein m is an integer from 2 to 6, R represents a
hydrocarbyl group or a polyoxyalkylene group, each of
which contains from 2 to 30 carbon atoms, and L
represents a leaving group.
3. A reaction product according to Claim 1 or 2,
wherein the ethylenically unsaturated carboxylic
reagent (C) is selected from monoethylenically
unsaturated Cy4-Cjp dicarboxylic acids and anhydrides.
4, A reaction product according to any one of Claims
1 to 3, wherein reagent (D) is derived from a
polyalkene which is a polymer of at least one C2-Cg
monoolefin.
5. A reaction product according to any one of the
preceding Claims, wherein the polyamine (E)} is a
compound of the general formula



product of (B) a C4-C20 pol yene or oligoner prepared therefrom—and (C) an
et hyl enical ly unsaturated carboxylic reagent. 2. A reac

acdcording to Claim1l, wherein reagent (B) is an oli goma:‘(g“mw;m HI'HH“\
reacting (di)cyclopentadiene or a cyclopentadienylide w a co

the general fornula [err] (1) MhGﬂEIn n1|s an i nteger fron12 to 6,

Cont ai s from 2 § ek tQ¥Bbca ﬁmm— ot iFEh s :@ﬁs{zze. ngidioup. 3. A
ineat ur at ed_carBERSERchr LgeRE £8) DS Sé?@ét%%eiﬁ%%pt SRRt eni cal 1
unsat ur at ed [ere@rdseatboayhydrageﬂsaaom anhadmeﬂhyl growpreacisoﬁnproduct
oo Mg e phechiah SLELTY, 1aba 9 UNERoL AT ERIGR1(E) 19 dREhLEY T rom
reaction produ&s aHEo@dlMglﬁolanyhgnéaﬁgethetpr%@@dWhgncﬁaiﬁs—Omhere|n t he
pol yam ne (E) §$ QAEEFBQHQQ 95rtﬁﬁegﬁﬂgb§faf96ﬂubﬁ a reactlon
H2N- ( CHR1) X- CH2- % é % % - NH2 A IS - each
[err] independehtfPctep EQE% 8 tﬂyBPBgE a?g Erﬁﬁ?ﬂﬁng96§bmsx isin
the range 1 t0w81chndompr$$es tbactange 1 to 10 when Ais -NHor y is in
Fggc[?gge 1 to(gpo ggyfhtfnéoieagené,p&?EﬁSS for the preparation of a

(D) a polyalkenyl derivative of an ethylenically

unsaturated carboxylic reagent (C), and

(E) a polyamine containing at least two -NHy and/or -

NH groups, or with .

(F) the pre-formed product of reagents (D) and (E),

wherein the acylating reagent (A) is the reaction

product of

(B) a C4-Coq polyene or oligomer prepared therefrom,

and

(C) an ethylenically unsaturated carboxylic reagent.

7. A 1ubricating 0il composition comprising a major

amount of a lubricating oil and a minor amount of a

reaction product according to any one of Claims 1 to

5.

8. A fuel composition comprising a major amount of a

fuel and a minor amount of a reaction product

according to any one of Claims 1 to 5.

9. An additive concentrate comprising an inert

carrier fluid and from 10 to 80%w, based on the total

concentrate, of a reaction product according to any

one of Claims 1 to 5.

10. Use of a reaction product according to any one of

Claims 1 to 5 as a dispersant additive.



produgt according to any one of the preceding O ains which conprises
reacting (A an acylating reagent, with (D). a pol yal kenyl derivative of an
ethyl enically unsaturated carboxylic reagent (C), and (E) a pol yam ne ,
contai-ning at least two -NH2 and/or - NH groups, or with (F) the pre-forned
product of reagents (D) and (E), wherein the acylating reagent (A) is the
reaction product of (B) a C4-C20 pol yene or oligoner prepared therefrom
and (C) an ethylenically unsaturated carboxylic reagent. 7. AIBuBPld&ating
oi |- conposition conprising a major anount of a lubricating oil and a m nor
amount of a reaction product accoraiBgstD Ry one of Claims 1'to 5. 8 A
fuel conposition conprising a major anount of a fuel and a m nor anount of

a reaction product ac di f =) ) n additive
concentrate conprisingfgnéﬁggé?Eg§¥%¢gfoﬁlE#%B%§§S%Q%2$€BY$%E§69ML based on

the total concentrate, of a reaction product according to any one of O ains
1 to 5. 10. Use of rRel PAGEABIOR! BEYFLA8E CPEHER TR OpRBYuRPS §F: Cains 1 to 5

as a dispersant_additive, . .
_ (A) an acylating reagent, with

(D) a polyalkenyl derivative of an ethylenically
unsaturated carboxylic reagent (C), and
(E) a polyamine containing at least two -NH, and/or -
- NH groups, or with
(F) the pre-formed product of reagents (D) and (E),
" wherein the acylating reagent (A) is the reaction
product of _
(B) a C4-Co polyene or oligomer prepared therefrom,
and |
(C) an ethylenically unsaturated carboxylic reagent;
lubricating oil compositions, fuel compositions and
additive concentrates containing them; and use of the
reaction products as dispersant additives.



