WOPENTADI'ENE DERI VATIVES ' ° The present |nvent|on r.elat g‘s\wtéﬂ)\i& <
'I opent adi ene derivatives, a process for their preparation, @y (fact?r\;pg
conposi tions, fuel conpositions and additive concentrates. containing them
their use as dispersant additives, and nouel 'i nt er nedi at es. U. S. Patent
No. 3,311,634 dlscloses7Y-N-R[err] (Rlerr]- '

nor bor nene) - 2, 3- di car boxi i des and the correspondl ng nor bor naB&s7%%vi ng t he
formul ae [err]

CYCLOPENTADIENE DERIVATIVES

The present invention relates to cyclopentadiene derivatives,
a process for their preparation, lubricating cémpositions, fuel
compositions and additive concentrates containing them, their use
as diSpersant additives, and novel intermediates.
5 U.S. Patent No. 3,311,634 discloses
7-Y-N-R3-(R4-5-norbornene)-2,3-dicarboximides and the corresponding
norbornanes having the formulae

wherein Y is a member selected from the group consisting of

10 | >°= '

R, ,R, - splrooxirane R,

R, ,R, - methylene - R,
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rein Y is a menber selected fromthe group con5|st|ng 'of R

\g[%rr] Rl err]

10

15

20

25

- methylene [err] , _ e -
-2 -

Ry
S

and
R,

cH-
Rz/ :

R, ,R, - methyl

wherein the 7-carbon of the norbornene(ane) is further substituted
with hydroxyl. '

Although none of the above formulae shows any group "R&". at
column 1, lines 40 to 45 it is stated:- "The R3 substituents,
other than hydrogen, are attached to the imide nitrogens by means
of a single carbon-nitrogen bond and the R4 substituents, when
other than hydrogen, are attached to one or more of the available
carbons on the ring nucleus.”.

R1 and R2 can be the same or different substituted or
unsubstituted carbocyclic groups. R1 and R2 can further be
heterocyclic groups containing from 4 to 5 carbon atoms interrupted
by oxygen, nitrogen or sulphur linkages. R.2 can also_be a
saturated or unsaturated, substituted or unsubstituted, aliphatic
group containing 1 to 7 carbon atoms.

R3 can be hydrogen, a lower alkyl, carbamoyl or
hydroxyloweralkyl group, a heterocyclic group containing from 4 to
5 carbon atoms interrupted by oxygen, nitrogen or sulphur linkages,
or an aralkyl, aralkenyl, aryl, substituted aryl
carbonylloweralkyl, aminoloweralkyl or loweralkylaminoloweralkyl
group.

R

4
R2 and R3 including hydrogen. Rh can also be a lower alkenyl,

can be any one or more of the substituents defined for Rl’

lower alkynyl, cycloalkyl or cycloalkylloweralkyl group, optionally
substituted with nitro, amino or hydroxyl groups or halogen atoms.

It is stated at column 2, lines 25 to 28:- “Amino and hydroxyl

-substituents may be linked to the lower hydrocarbon group
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R%err] R[err] - .spirooxiréne'" '[e;rr] :
-Z- R[err] ,Rlerr] - methyl [err]

-3 -
(represented by R,) or they may be attached directly to the ring,
i.e. they may be R " R.4 may also be an oxygén atom attached

through single bonds to each of the 5- and 6-positions of the
norbornene- (ane) nucleus, i.e. an epoxy group.

5 Although there are examples in the patent specification where
one R group is present, e.g. Examples XLVIII and LI, in each case
the R

4
the only Y groups exemplified contain at most a total of 14 carbon

group is either an epoxy or hydroxyl group. In addition,

atoms, e.g. an o-methyldiphenylméthylene group as shown in Example
10 XXXII.

The compounds of the above formulae are said to be useful as
intermediates in the p;eparation of 2-R3-33,4,7,7a-
tetrahydro-h,7-(Y)R4-isoindolines, the corresponding 3a, 4, 5, 6,
7, 7a-hexahydro compounds, N-oxides and acid addition salts

15 thereof, and quarternary ammonium compounds, which are
therapeutically active compounds useful in the treatment of peptic
" ulcers. Those compounds (intermediates) in which Rl and/or R2
is/are aromatic and Y is an Rl’ Rz-methylene function are said to
be useful as ultraviolet absorbers, whilst certain compounds
20 (intermediates) are said to possess CNS depressant activity or
anti-inflammatory activity.

U.S. Patent No. 3,320,267 discloses 7-R1,’R2-Y-2-R3-3-Ra-

norbornenes, the corresponding norbornanes and their salts. The
1, -bearlng Y is a saturated or unsaturated aliphatic group
25 containing from 2 to 7 carbon atoms, one of which comprises the
7-position carbon atom of the norbornene/norbornane nucleus, which
may be substituted with a hydroxy ox epoxy group.

R1 and R2 can be the same or different, substituted 6r
unsubstituted aromatic lower carbocyclic aryl groups. Rl and R2

30 can also be a substituted or unsubstituted lower alkyl group, or a
heterocyclic group containing from 4 to 5 carbon atoms interrupted
by oxygen, nitrogen or sulphur linkages. _

The only R Rz-bearing Y groups which arelexemplified contain

1 ?
at most a total of 16 carbon atoms as in Example XLIV.
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N$rr] ‘Rlerr] -- methyl [err]' ' ‘wherein the 7- carbon—of the '.

norbornene(ane) Is further substituted with hydroxyl. ..Al t hough none of
t he above fornmul ae shows any group "R err]", at col umm 1 lines 40 to 45 it
Is stated:- "The R3 substituents, other- #han hydrogen, are attached to the

I mde nitrogens by neans of a si ngl e carbon- nitrogen bond and the R4
substituents, wheRg ctanebe thyairogemls ogea, caabexealltiac redstituned eprheraBidd, t he

avai | abl e carggas. %%ﬁeéﬂrﬁg Qﬁi?ééi‘éﬁ mmB%h d B2l , besddig esadre or

di fferent substltute Gbstituted car ocycl |c groups. Rl and R2 can
further be hetaPeEYk 9rchyenxyaethsil &ro¥mg from 4 to 5 carbon atons
interrupted by oxygéfe iBidd @EeInidiohUhPRUER for R, in the patent but it is

5 apparent (from column 2, lines 4 to 6, 5443nd 55) that it can
represent a substituted or unsubstituted lower hydrocarbon group, a
carboxyl group, or an esterified carboxyl group.

It is indicated from column 1, line 63 to column 2, line 18
that compounds of the above formula and the corresponding
- 10 norbornanes may be further substituted at any one of the available
positions in the ring nucleus by any one or more substituents
defined for R,, R, R, and R, or by a lower alkynyl, cycloalkyl,
cycloalkylloweralkyl, or amino group to produce compounds of
_ formula 7-R1, R2-Y-2-R3-5-norbornene-R5-3—R4 and the corresponding
15 norbornanes in which RS represents the substituent further included
in the ring. It would appear from Exgmple LIV that R5 may also
represent an oxygen atom attached through single bonds to each of
the 5- and 6-positions of the norbornene-(ane) nucleus, i.e. R5 is
an epoxy group. These are no other examples where an Rs
20 substituent is present.

The compounds of the above formulae, especially those in which
the R, and R, substituents are carboxamido and carboxyl groups
respectively, are said to be useful as intermediates in the
preparation of 7-R1;Rz-Y-N-R3-5-norbornene-Rh-2,3~dicarboximides

25 and the corresponding norbornanes, which in turn aré useful as
intermediates in the preparation of 2-R3-3a,4,7,7a~t§trahydro-
4,7-(R1,R2—Y)-Ra-isoindolines, the corresponding
3a,4,5,6,7,7a-hexahydro compounds, N-oxides and acid addition salts
thereof, and quarternary ammonium compounds which are

30 therapeutically active compounds useful in the treatment of peptie
ulcers.

. U.S. Patent No. 3,641,108 discloses propargyl esters of the

general formula
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| igpkages. R2 can al-so be a saturated or unsaturated, substituted or
unsubstituted, aliphatic group containing 1 to 7 carbon.atons. Rierr]
can be hydrogen, a |ower alkyl, carbanmoyl or hydroxylomeralkyl group, a
het erocycl i c group contai ning fron14 to S55carbon atons interrupted by

oxygen, nitrogen or sul phur Iink an aralkyl, aral kenyl , aryl,
substituted aryl carbonyl | oweral yI é%%@ﬁ or

| ower al kyl am nol ower al kyl group ;LZ c&n be any one or nore of the
substituents defined for R[err] Rl err] d R err] including hydrogen.
Rlerr] can \\\ﬁ4eﬁ4/ -3- also be a | ower al kenyl,
| ower al kynyl, cycl oal kyl or cyclo ower al kyl group, optionally

substitut ed V%hé%ein R is hydrogen or alkyl and Z is a 1,3 - cyclopentylene or

1,3 - cyclopent-4-enylene group having no substituents other than
lower alkyl, there being no more than 5, and preferably no more
5 than 1, of such substituents if any is present. By the term lower
alkyl is meant linear or branched chain alkyl of up to about 4
carbons, such as methyl, ethyl, isopropyl, tert-butyl and the like,
with methyl being preferred.
The propargyl esters are said to be useful as bactericides and
10 fungicides.
It has now surprisingly been found that certain
cyclopentadiene derivatives possess useful dispersant properties.
' In accordance with the present invention, there is provided a

compound of the general formula

( 3 )x 14
1
15 6
R
RS (I_)
R2 7

in which Rl and R2 each represent a hydrogen atom, or together

represent a carbon-carbon single bond; each of R4 and R5
independently represents a hydrogen atom, or a C1 20 alkyl zr
phenyl group, each of which may be optionally substituted; R

20 represents a hydrogen atom, or a C1'°20 alkyl or phenyl group, each
of which may be optionally substituted and R° represents a group
-CHZ-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

25 R® and R’ together represent a group

-
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nigro, am no or hydroxyl groups or halogen atonms. It is stated at colum 2,
lines 25 to 28:- "Ami no and hydroxyl substituents may be linked to the”

| ower hydrocarbon group (represented by R4) or they nmay be attached
directly to the ring, i.e. they my be Rlgre]." R4 may al so be an oxygen
atom attached t hrough single bonds to each of the 5- and 6-positions of the

nor bor nene- (ane) nucl eus, i.e. an epoxy group. Al t hough there are
exanpl es in the patght specificati omdwhere one R4 group $s present, e.g.
Exanpl es XLVII | andILl; in each casg the R4 group is elgher an epoxy or
hydr oxyl group—gmHNodfrion, —T1&;0m ouRr exerl: TTNeaCeTai n at nost
a total of 14 callbon aplons, e.g. an o-nethyl di phenyl net hyl ene group as
shown in Exanpl e” XXXI | . The conpounds of the above fornulae are said to

be useful as internediates in the preparation of 2-R3- 3a, 4,7, 7a-
tetrahydro-4, 7- (Y)Rg4-isoi ndolines, the correspondi ng 3a,_4,
7a- hexahydr o ¥eaRSoBnds 28 higed abeyeack dsalidia PorPreferablhdy E‘bf“ aﬁﬂ

quarternary asgeNROMARPEALIELy :\.MyrebesteahWtaraﬁamUcahtytm&aam@mnds

useful in the treainent of peptlc uIcF Those conmpounds
alkenyl group or a group o rmula

CH, —Y

5 ‘ ¢ |
—_-cnz—@ 1y

——(CHZ_—EH——O)m_~( Ja—Y (ITIA) or
9 9 -

—D—Y (IIIB)

wherein m is in the range 0 to 25, n is in the range 1 to 20, each
R9 independently represents a hydrogen atom or a methyl or ethyl
group, D is derived from a saturated hydrocarbon containing from 20

to 500 carbon atoms, and Y represents a group of formula

( 3 ')x . 4
R‘I
RS '
10 RS (IV)
Rz 7

in which Rl, RZ, Rh, R5 and R6 are as defined above; X' is 0 to 5;

[ 4
R>’ is as defined for B> other than a group of formula II, IIIA or

’
I11B, R7 represents a group R7 as defined above or a group -CHO or

-_
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(igntermedi ates) in-which Rerr] and/or Rlerr] is/are aromatic and Y is an
Rl, R2-nethylene function are said:to be useful as ultraviplet absorbers,
whi | st certain conpounds (internmediates) are said to-possess CNS depressant
activity or anti-i nflammtory activity. .. 7 -U.S. Patent No. 3,320, 267

di scloses 7-Rerr], 6r -Y-2- R3-3-R4- norbornenes, the corresponding
nor bor nanes ancbolhebr Kalahd.R heogia;heRZrémsemg aYgrQ;um saturated or
unsaturated aliphatic group containing from2 to 7 carbon atons, one of

whi ch conprises the 7-position carbon atom of the norbornene/ norbornane
nucl eus, which nmay be substituted with a h OXy Or epoxy group.

-4- Rlerr] and R.err] can be the sane ¢r different, substituted

T

—CH, — —E— or —CH, ——E—cnz

where R8 is as defined above, each group R3 containing a total of
up to 550 carbon atoms, with the provisos that up to a maximum of 3

5 R3 groups can each simultaneously contain a total of greater than
40 carbon atoms and that the groups R3 taken together contain a
total of greater than 20 carbon atoms. Thus, when one R3 group
contains more than 40 carbon atoms, not more than two other R3
groups individually contain more than 40 carbon atoms.

10 In this specification, unless otherwise stated, an alkyl or
alkenyl group or an alkyl.moiety in an alkoxy or haloalkyl group
may be linear or branched.

It is preferred that in formula I above Rl and Rz together
represent a carbon-carbon single bond.

15 Each of R4 and R5 independently represents a hydrogen atom, or
a Cl 020 alkyl or phenyl group, each of which may be optionally
substituted. Examples of suitable substituent groups include
halogen atoms and, in relation to the phenyl group, additionally
Cl'CG alkyl, Cl-c6 alkoxy and Cl'cﬁ haloalkyl groups.

20 Preferably each of R™ and R5 independently represents a
hydrogen atom, a Cl-c12 alkyl group, or a phenyl group optionally
substituted by one or more substituents selected from 01-03 alkyl,
01-03 alkoxy and C1 haloalkyl groups.

3 independently represents a

More preferably, each of R and R
25 hydrogen atom, a Cl-C6 alkyl, especially methyl, group, or a phenyl

group optionally substituted by one or two substituents selected

\..
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(o] /8 unsubstituted aromatic | ower carbocyclic aryl groups. R[ er- r']' ‘and Rt_er__r]

can al so be a substituted or unsubstituted | ower al kyl ,group, a - ..

het erocyclic group containing from4 to 5 carbon atons |nterrupted by
oxygen, nitrogen or sul phur |inkages. - 8 The only Rlerr], Rlerr]-bearing
Y groups which are exenplified contain at nost a total of 16 carbon at ons
as in Exanpl ef3an pethyl apdepethogy gueepaydr ogen, a carboxam do,
substituted car bomat%efamm ghi d?ﬁ"ﬁ%lm&:h ﬂﬁi‘%&éﬂt&lfaeﬂy@fﬂgéa@ﬂ%

carboxyl, esterifigd carboxyl or hydr oxynet h rou re i

definition as suc® {8y R&PF?Fecnﬁeap}&idéﬁ$e’b&tt°¥t qq' ‘gpé:lzen?ﬁi’ r8ﬁ1§\ﬂ"ﬁ?‘m 2,

lines 4 to 6, gﬁahpqndaaﬁ)oftﬁmcw hay e bpiAtDy substiaitetiut eniaaples of

unsubstituted_| o hydr oc roup arbox r oup tenified
t5 Bulé/\%&e %uq) 9. ? g? ups; fué?ntg\ e\‘xfi &J ab f% ﬁts

car boxyl “grou ihe s % colunn 2,
i ne 18 that 3onpounds of the above fornul a and t he correspondlng

nor bornanes may be.fEIARS ﬁﬁ“}%&ééétn%g AtnyABY 098, tahe, ayai L

positions in the ring nucleus one Or nbre substitherk®s de |ned for
Rlerr], R errBrowePF]a REMFY EBP“IE)WP&W%V a¥hsFifuted: Py| ong jof| more
substituents selected from Cl 3 alkyl, 01-03 alkoxy and Cl 3
10 haloalkyl groups.

More preferably, R6 represents a hydrogen atom, Cl 6 alkyl,
especially methyl, group, or a phenyl group optionally substituted
by one or two substituents selected from methyl and methoxy groups.

- Most preferably, R6 represents a hydrogen atom. '

15 R7 may represent a group -CH NI-IR8 in which R8 represents an

optionally substituted alkyl grou;. or a group -COX wherein X
represents an optionally substituted alkoxy group or -NHR8 where R8
is as defined above.

When X represents an optionally substituted alkoxy group, it

20 may be an unsubstituted C,-C,,, preferably C,,-C,5, alkoxy group,

or it may be a substituted alkoxy group such as a pentaerythritol-
derived moiety or a polyalkylene glycol-derived moiety, e.g. a
group of formula Rlo-O-(CHZCHZO)p-, where p is 3 to 9 and Rlo is a

Cg-c15 alkyl group, or a group of formula HO- (Cl-lzCHzO)q-, where q

25 is 4 to 14, Two groups X can together be a bridging group, e.g. a
group '
THz OH
—O0—H, —L:-CHZ—O—
> OH

or a group of formula —O—(CH, CH, 0) q " ¢

‘where q is as defined above.
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cycl oa!l kyl | ower al kyl , or am ‘no.group to produce conpound-é--' of formula -,

7-Rlerr],

Rlerr]-Y-2-Rlerr]-5-norbornene-Rlerr]-3- Rerr].and the

correspondi ng norbornanes in which Rerr] represents the substituent

further included in the ring. It would appear from Exanple LIV that R err]
may aliso represent an oxygen g om attgached through single bonds to each of
the 54 and 6- positheogtowrs R ngpdoriRenars SesivedidrenPripayy aees] is an
EPOXY {gr oup. céAESIhiAkC oD 0@l ke BXEFIYeRSatdMR €e a1 R & 18] nStiifgent Wedis i S
present. The conppounds of the above fornul ae, esp?}ci al %% t hose in which.
the Rierr] aABOREHPoalida: PRe,@f: Ot EXZEFhAAN 8 Bnd CAr PP B dups

respectivel yateasie. said - -5-

5

10

15

20

25

For example, the primary amine may be a branched or

. unbranched, saturated, aliphatic Cl-cls, preferably Cl-Clo, amine

containing 1 or 2 nitrogen atoms such as methylamine, ethylamine,
propylaminé, butylamine, sec. butylamine, 1,2-diaminoethane,
ethanolamine and 3-dimethylamino-l-propylamine. The primary amine

may also be a compound of the general formula
11, 11
H2N-(CHR )r-CHZ-[A-CHZ-(CHR )r]s-NH2 Q')

wvherein A is -NH or -0-, each Rll independently represents a
hydrogen atom or a methyl group, r is in the range 1 to 3, and s is
in the range 1 to 8 when A is -NH or s is in the range 1 to 200
when A is -0-.

Particularly preferred compounds of formula V are those in
which A is -NH, r is 1, each R11 represents a hydrogen atom, and s
is in the range 1 to 5; of A is -0-, r is 1, each R11 represents a
methyl group, and s is in the range 4 to 40.

The primary amine may further be a compound of the general

formul;

H 12 Hy
H, N—[iH—CHz —0],—CH, H, —[0—CH, -IH]U —NH, (VI)
H, —{O—CH, —CH] , —NH,
L

in which R12

when R12 represents a hydrogen atom, then each of t, u, and v is in

represents a hydrogen atom or an ethyl group, wherein

the range 1 to 100 and when R;z represents an ethyl group, then

each of t, u and v is in the range 1 to 10.
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tq be useful as i nternedi ates in t he preparation of 7-
Rlerr],Rerr]-Y-NR err]-5-norbornene-R err]-2, 3-di carbOX|mdes and t he
correspondlng nor bornanes, which in turn are useful as intermediates in
the preparation of 2- R[err] 3a; 4,7, 7a- te&xa ahydro-

4, 7-(Rerr],Rerr]-Y)- R[err]-lsm ndollnes the corresponding

3a 4,5,6,7, 7a- hexér\sodsmmnﬁomadstogéthenxbej@sbamzlaslstcalddlﬂg}nasatw
ther eof , and QeaEsShRary anmmoni um conpounds which are therapeutically
active conpounds useful in the treatnent of peptic ulcers. U. S. Patent
No. 3,641,108 discl oses proEargyI esters of .the general fornula [err]
wherein R is hydrogen D(C[-m yl @nd[pz.aﬂs ecHR é) cycl opentyl engregr 1,3 -
cycl opent - 4- enyl ene group havk ng 2n0 sulgstltuen{"ss ot her than | ower al kyl,
there being no nore th 5, and preferably no nore than 1, of

wvhere A, R*°, r and s are as defined above, or a group of formula
IH_., 12 IHS
3 —I H—CHZ—OJ,:'—CHZ— CH, —[0—CH, H),—
: ]
Hz——[O——CHz——TH]v——NHZ (Vi')
CH;
12

where R™", t, u and v are as defined above; or three groups Rg can

together be a bridging group of formula

IH:s R'? _ins
~—[CH—CH, —0], —CH, CH, —[0—CH, —CH],—
| z—[&—cﬁz—I:JV—
3

where Rlz, t, u and v are as defined above.

(vi'")

10 % and R7 can together represent a group

8 8 8
T —E— , —CH, —! —E— , or —CH, —i—cnz—

the first of these being particularly preferred. '
It is preferred in formula I that each of Ra, R5 and R6

represents a hydrogen atom and R7 represents a group fGHZNHRB. or

15 that each of R* and R’ represents a hydrogen atom and % ana R’
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4 : . . )
sych sEubstituents if any is present. By the termlower alkyl is‘nmeant:
| i near' or branched chain al kyl of up to about 4 carbons, such as nethyl,
ethyl ,! isopropyl, tert-butyl and the like, with nethyl being preferred.
The priopargyl esters are said to be usefuliias bactericides and fungicides.
It has: now surprisingly been found that certain cycl opentadi ene derivatives
possess usef ukogeétheer sepriespho L Igho®s . I n accordance with the present
i nventi on, there .is provided a conpound of the general fornula

o ;err TI—E'.—

where R8 is as defined above.
Each group R3 may contain a total of up to 550, preferably up
5 to 400, more preferably up to 300, and especially up to 250 carbon
atoms, with the provisos that up to a maximum of 3 R3 groups can
each simultaneously contain a total of greater than 40 carbon atoms
and that the groups R; taken together contain a total of greater
than 20 carbon atoms, e.g. up to 300, preferably up to 150, carbon

10 atoms. | .

R3 may be, for example, a Cl'cao' preferably 01-036, more
preferably Cl°C20’ and especially 67-618L alkyl group, or a
polyalkenyl group derived from 02-06 olefin monomers, preferably a
polyisobutenyl group, containing from 20 to 500 (corresponding to a

Y15 number average molecular weight (Mn) range from 280 to 7000),
preferably from 50 to 400 (Mn range from 700 to 5600), and in
particular from 50 to 200 (Mn range from 700 to 2800), carbon
atoms, any given R3 group being optionally substituted with one or
more, preferably one or two, substituent groups.

20 Examples of suitable substituent groups include halogen atoms
(e.g. chlorine atoms), nitro, hydroxyl, cycloalkyl, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, formyl,
alkoxycarbonyl, carboxyl, alkanoyl, alkylthio, alkylsulphinyl,
alkylsulphonyl, carbamoyl, alkylamido, aryl, alkaryl, heterocyclyl

25 and polyoxyalkylene groups. When any of the foregoing substituents
contain an alkyl or alkylene moiety, this may be linear or branched
and may contain up to 12, preferably up to 6, and especially up to
4, carbon atoms. A cycloalkyl group may contain from.3 to 8,
preferably 3 to 6, carbon atoms. An aryl group may be any aromatic

30 group, especially a phenyl or naphthyl group. An alkaryl group is

an aryl group substituted by one or more, preferably one or two,
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in whigh Rlerr] and Rlerr] each represent a hydrogen atom or together
represent a carbon-carbon single bond; each of R err] and R err]

i ndepeindent|ly represents a hydrogen atom or a Clerr]-Cerr] alkyl or
phenyli group, each of which may be optiongdl.y substituted;, R err]
represents a hydrogen atom or a (C[err]-Cferr] al kyl or phenyl group, each
of whigch may dlsybgricopal | B heltis:tobycll)éd gaoup mlagrvd angpsaswated axrgr oup

-CHerf] - NHF&[nssedmedvhngoxﬂvﬁe ] o1 epLegent Sy ﬂxggggamakkxtéﬁﬂﬁ%& idited

al kyl group, a grou X rei)r dse n opti onal substltut ed
al koxyj group PscmR[bwqroﬁﬁ@véeﬂszetm frem pxygeri wé&r%m\/éndoﬁu RP8¥ r P-and

Rlerr]} toget hag éLmeRbéfdd 2i8¢PBRibEelspecially preferred, e.g. a
5 tetrahydrofuranyl, furanyl, piperidinyl, pyridinyl,
tetrahydrothiophenyl or thiophenyl (thienyl) group.
R3 may also be a group of formula II, IIIA or IIIB as defined
above and is preferably a group of formula II or IIIB. Preferably

in formula IIIB, D is derived from an unsaturated hydrocarbon being

10 a polyalkene prepared from 02-06 olefin monomers, e.g.
polyisobutene, containing from 20 to 400, more preferably 35 to
300, and most preferably 50 to 200, carbon atoms.
%’ in formula IV above is preferably 0, 1 or 2, most
preferably 0 or 1.
15 It is preferred that in formula IV, R6 and R7' together

represent a group

prs

_ i.s_ﬁ_

where Rs is as defined above.

Particularly preferred compounds of formula I are those in
vwhich x is 1 and R3 represents either a CSO' 200 polyalkenyl group
or a group of formula IIIB in which D is derived from an

20

unsaturated hydrocarbon and x’ in formula IV is 0; x is 2, one R3
Trepresents a 650 200 polyalkenyl group and the other R3 represents

[
a group of formula II in which %' in formula IV is 1 and R;

5 represents a Cg,-GC,, polyalkenyl group; or x is 3 to 4 and each R3
independently represents a C7-C18 alkyl group.

It will be appreciated that the compounds of formula I are
capable of existing as different geometric isomers. The present

invention thus includes both the individual isomers and mixtures of

//Il///////////////l/ii/’?”"

30 such isomers.




wherefR8 is as defined above; x is 1 to 6, preferably ite Z. and each
RTerr] i ndependent|ly represents an opti onal |y substi tut ed .al'kyl or ‘al kenyl
groupfor a group of formula [err] _ -7-
- 13 -
The present invention also provides a process for the
preparation of a compound of formula I as defined above which

comprises reacting a compound of the general formula

( 3 )x &

N
R6
RS

Rz ;7 "

5 wherein x, Rl, Rz, R3, Rﬁ, R5 and R6 are as defined above, provided

(VII)

that if a group R3 represents a group of formula II, IIIA or IIIB
’
then in formula IV R7 represents a group -CHO or -COOH or R6 and

[}
R7 together represent a group

T

o

e

:l 10 7n . 6 7u
» R’ represents a group -CHO or -COOH, or R* and R° together

T

with a compound of the general formula

represent a group

B-H (VIII)

15 whexein, when R7 represents a -COOH group, then B represents a

"
group X as defined above, or when R7 represents a -CHO group or

when R6 and R?n together represent a group




4

[grr] | -DY (111B) wherein mis in the range.0 to 25, nis’
in thejrange 1 to 20, each R[err] independently represents arhydrogen at om
or a nmgthyl or ethyl group, Dis derived froma saturated or unsaturated
hydrocdrbon containing from20 to 500 carbl¥n-atons, and Y represents a

group df fornula [err]
necessary or desired, selectively hydrogenating the product so

obtained to reduce carbonyl (C=0) or imine (C=N) unsaturation.
The compounds of formulae VII and VIII are conveniently
reacted in the presence of a solvent under reflux conditioms.
5 Suitable solvents include aromatic hydrocarbon solvents such as

é toluene and xylene, and chlorohydrocarbons such as dichloromethane.

i Hydrogenation, if desired, of the reaction product of the

% compound of formula VII with the compound of formula VIII may be

= carried out in conventional manner, e.g. as described in Advanced

10 Organic Chemistry, Reactions, Mechanisms and Structure, by
Jerry March, 3rd edition, published by Wiley-Interscience, pages
1093 to 1100. o

The compounds of formulae VIII are known compounds or can be
‘prepared by processes analogous to known processes.

15 " Thus, for example, compounds of formula VIII where B is a
group X wherein X represents a 612-015 alkoxy group or a group of
formula Rlo-o-(CHZCHZO)p- where p and R~ are as defined above are
commercially available from member companies of the Royal
Dutch/Shell Group under the "DOBANOL" trade mark.

20 Compounds of formula VIII where B is a group -NHRS, e.g.
3-dimethylamino-1l-propylamine, and compounds of formula V above in
which A is -NH such as diethylene triamine, triethylene tetramine,
tetraethylene pentamine and pentaethylene hexamine are commercially
available from the Aldrich Chemical Company Ltd., (U.K).; and

25 compoﬁnds of formula V above in which A is oxygen, as well as
compounds of formula VI above are commercially available from the
Texaco Chemical Company, Bellaire, Texas, U.S.A.

The compounds of formula VII are novel intermediates.
Accordingly, the present invention further provides a compound of

30 formula VII as defined above.

The compounds of formula VII may conveniently'be prepared by a

Process which comprises reacting a compound of the general formula
(B
B

This Sheet Has Been Rep Iaced
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in whikh Rlerr], Rerr], Rerr], Rerr] and Rerr] are as defined above; x'
is O tio 5 Rerr] is as defined for R3 other than a group of- fornula I1I,
[TTA I11B, Rlerr] represents a group Rl err] as defined above or a group
CHO% -CO0H, or Rlerr] and Rierr] togethegr_represent a group [err]

where Rlerr] is as defined above, each group R3 containing

in which x is as defined above and each R~ independently
represents an optionally substituted alkyl or alkenyl group as '

defined for R3 or a group of formula

_CH"_G . (") ,
— — —0 n— —t7
(CH, H—0)p— (FH) s —Y (IIIA') or
9 9
—D—Y"! (IIIB')
5 wherein m, n, R9 and D are as defined above, and Y' represents a
group of formula |
l)x.

(X)

’
wherein x' and R3 are as defined above, each group R3 containing

a total of up to 550 carbon atoms, with the provisos that up to a

1]
10 maximum of 3 R3 groups can each simultaneously contain a total of
” .
greater than 40 carbon atoms and that the groups R3 taken together
contain a total of greater than 20 carbon atoms,
with a compound of the general formula
4 6
. (XI)
RS 7n

15 4 5 _6 ™ . .

vherein R, R, R and R' are as defined above; and, if desired,

selectively hydrogenating the product obtained to reduce carbon-

This Sheet Has Been Replaced.
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a total
of 3 R
40
groups
at ons.
than t
at ons.
al kenyl
i near

R err]

of up to 550 carbon atons, with the provisos that: up to a maxi num
err] groups can each simultaneously contain a total] of greater than
_ -8- carbon atonms and that the
Rlerr] taken together contain a totjgl-of greater than 20 carbon
Thus, when one R3 group contains nore than 40 carbon atons, not nore
o ot hecaﬂ[oer dc}ubgleouqsm i(0eC) ivtksatunation) ai.g. nay desénaibedOinar bon

ion unI SS Qt herw s e
gr oup é‘lr]’n%e& af‘ig aéhefustrﬁ' ane%ﬁtl%ms \Mecﬁﬁ%g% k%? gr gg%%y
or br afetrydMarch, Brd|Qﬂlpten«apnblhshhétbylﬂlﬂ@?fﬁntar$c¥ﬂysve myeesr | and

745 to 750.

5 The selective hydrogenation reaction to reduce C=C
unsaturation is conveniently carried out in known manner, for
example by using a palladium on charcoal catalyst.

The compounds of formula IX and XI are known compounds or can
be prepared by processes analogous to known processes.

10 Thus, the compounds of formula IX may conveniently be prepared
by reacting.cyclopentadiene or dicyclopentadiene with at least one

compound selected from the group consisting of

L—CH, —O '

L 20

L— (CH, —CH—O0),—(¢H) ,—L
9 9 and

L—D—L

’ ’
15 wherein m, n, R3 . R9 and D are as defined above and L represents a

leaving group such as a halogen atom or a hydroxyl group, e.g. as
described in U.S. Patents Nos. 4,721,823 and 5,012,023.

It will be appreciated that in the preparation of the
compounds of formula IX using a reactant containing 2 leaving
groups, L, it is possible for complex structures containing 3 or
more cyclopentadiene rings linked to one another to be formed.
These structures would be expected to react with compounds of

formula XI in the same way as the compounds of formula IX, and the

-
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t Qget h!r represent a carbon-carbon single bond. Each of. R[er'r] and
Rlerr] fi ndependently represents a hydrogen atom or a Clerr]-Cerr]. alkyl
or phenjyl group, each of which may be optionally substi t uf ed. Exanpl és of
sui t ablje substituent groups include hal ogepyatons and, in relation to the
phenyl [group, additionally Clerr]-Cferr] alkyl, C[err]-C[err] al koxy and
Clerr]-C err] prabdoctgb ehtaipsd would ¥nfidesby becotgecobd R amactR¥ith

phenyl [or oup’ GSEPRRR oF St VAT 75 Y B Sa s HEL ol 3E7CT o' °

phenyl {group op one-of not & ents sel ected
from Cjerr] - C[ﬂwrm}llamyk toCferm |ang@leguds alfkthey campbudfieref] foreekd Inal oal kyl
groups. Moined 112" 8D the £24d cRbe RIS Eﬂm@é%‘i F[&r ﬁinéf“@ﬂ@@z%&emﬂ Very

represents a hydrogen atom a (err|-(err] especially neth

group, lor3a pHesh melesuban yeisht maFesiaist PP%Jt‘?San‘SPSGHEe%ri“t Rba"sﬁ}ﬁ%t f‘tSUent s
sel ect gd fromgmhhftonn g6l FRirheatiod hinatograpySinflyeisy abiresRhagh] and

Atom  dr o q GFAPOCIE PPLET RER AR Y e b Pt Lo S, BN AAPoDkeos
optiondlly subﬁhpétﬁa&ﬂy propeptiss ab the icabbpeurgisbef ifoumula gr.oups are those
mentioned above fc%aé%ic§{§11§5preferred compounds of formula XI are maleic
' 10 anhydride and acrolein.
The compounds of formula 1 above may be used as dispersant
additives in lubricating oils. Accordingly, the present invention

further provides a lubricating oil composition comprising a major

amount (more than 50%w) of a lubricating oil and a minor amount,
15 preferably from 0.1 to 10%w, especially from 0.5 to 5%w, based on
the total composition, of a compound of formula I as defined above.

Suitable lubricating oils are natural, mineral or synthetic

L ldbricating oils.

| Natural lubricating-oils include animal and vegetable oils,

; 20 such as castor oil. Mineral oils comprise the lubricating oil

é fractions derived from crude oils, coal or shale, which fractions

. may have been subjected to certain treatments such as clay-acid,
solvent or hydrogenation treatments. Synthetic lubricating oils
include synthetic polymers of hydrocarbons, modified alkylene oxide

25 polymers, and ester lubricants, which are known in the art. These
lubricating oils are preferably crankcase lubricating oils for
spark-ignition and compression-ignition engines, but include also
hydraulic lubricants, metal-working fluids and automatic
transmission fluids.

30 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).

35 The viscosity of the lubricating base oils present in the

"This Sheet Has Been Replaced..
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Preferaply Rlerr] represents a hydrogen atom a (err]-Clerr] al'kyl’ group,'
or a phenyl group optionally substituted by one or nore -Subsfituents .
selectgd fromJerr]-Clerr] alkyl, Cerr]-Cerr] al koxy and ‘Cerr]-Jerr]
hal oal klyl groups. Mor e preferably, Rl egr} represents a hydrogen atom
derr]- ' -9- 6 al kyl, especially

met hyl ,| gr oupconposa tphrengkcapding wapithe nmlelsgns ubsentidre daP WwaayewDehibWo

subst i tuent s éeéeﬁg d fro r’g_%t Egnetgggyr@ogogytoq%gu‘?g s at 1'\465 preferably,

R6 reprijesents a may represen group -CH2NHR8 i n
whi ch. F}8 repr esenﬂbealubcpcaml ¢il sobpesitirns asickyding @gptheoprasﬁgrtoup - COX
whereirnf X rep{ﬁﬁﬁﬁién%yoi?&ﬂt‘l@ﬂw&fious other additives, known in the art,

5 ‘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

10 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

15 GB-A-2 231 873, anti-oxidants, friction modifiers or
metal-containing detergents such as phenates, sulphonates,
alkylsalicylates or naphthenates, all of which detergents may be

\ overbased.

The compounds of formula I above may also be used as

20 dispersant additives in fuels. Accordingly, the present invention

further provides a fuel composition comprising a major amount (more

than 50%w) of a fuel and a.minor amount, preferably from 0.01 to

23w, especially from 0.0l to 0.5%w, based on the total composition,
of a compound of formula I as defined above.

25 Suitable fuels include hydrocarbon base fuels boiling
essentially in the gasoline boiling range from 30 to 230°C. 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,

30 thermally or 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

35 compound as anti-knock additive; antioxidants such as phenolics,
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sybstit gted al koxy group or -NHR[err] where Rerr] is asj'dé-f:i,rned"above.-:
When X gepresents an optionally substituted al koxy group,.it-my be an

unsubstigtuted Clerr]-Clerr], preferably Cerr]-Cerr], alkoxy group, or it
may be § substituted al koxy group such as 1@ pentaerythritol - derived noiety
or a pollyal kyl ene gl ycol -derived noiety, e.g. a group of fornula

Rl err]-¢ (CH erg].CR|erdi- @}rtzbmbvlaqglisripheoygemdﬂaiﬂ[nesr]eigs.a derr]

-Cerr]

is 4 to

al kyly ﬁr-(ﬁ'ipseé”buﬁ?;ﬂ-rpqg %1&\9% e@%&aﬁl @i&rﬁkgm where
14. Twd groups gl g grou a group
debarzeaSgﬁ“mbpaafporlaﬁﬁtﬁ%rtm(e@hpéﬂcqveﬂ[@ﬂml f@r ] , where q is

[err]

as defi ped ab%@maldehyde re31ns, corrosign inhiblt&s, suéﬂqﬁsgicﬂéll§hyﬂ'i%[ err]
and -NRjerr] ared Fived f am nes.cont ai.ni ng one or

it roge] &t omdlediod estar,of isPEHUT 4F HheeRhtetiIp PRI S Bnbethe AEF e
oxygen of its alpha-carbon atoms an unsubstituted or substituted aliphatic

hydrocarbon group having 20 to 500 carbon atoms, for example,
pentaerythritol diester of polyisobutylene-substituted succinic
acid, the polyisobutylene group having a number average molecular

10 weight of 950; antiknock additives other than lead compounds such
‘as metﬁyl cyclopentadienyl-manganese tricarbonyl or
ortho-azidophenol; co-antiknock additives such as benzoylacetone;
or carrier fluids such as a polyether e.g. a 0124015
alkyl-substituted propylene glycol ("SAP 949" which is commercially

15 available from member companies of the Royal Dutch/Shell .group),
"HVI" or "XHVI" base oil, or a polyolefin derived from 62-66
monomers, e.g. polyisobutylene having from 20 to 175, particularly
35 to 150, carbon atoms. |

The lubricating oil and fuel compositions of the invention may

20 be prepared by adding one or more compounds of formula I above
separately to a lubricating oil or fuel. Conveniently, an additive
concentrate is blended with the lubricating oil or fuel. Such a
concentrate generally comprises an inert carrier fluid and one or
more additives in a concentrated form. Hence the present invention

25 further provides an additive concentrate comprising an inert
carrier fluid and from 10 to 80%w, based on the total concentrate,
of a compound of formula I.as defined above.

Suitable inert carrier fluids are hydrocarbons and mixtures of
hydrocarbons with alcohols or ethers, such as methanol, ethanol,

30 Propanol, 2-butoxyethanol or methyl tert-butyl ether. For-example,
the carrier fluid 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 0il, such as those sold by member companies of the Royal

3 Dutch/Shell Group under the dééignations "HVI" or "XHVI" (trade
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atoms,fe.g. 1 to 200 oxygen atons. For exanple, the primary am ne nmay
be a anched or unbranched, saturated, aliphatic Cerr]-Clerr], preferably
Clerr]f derr], amine containing 1 or 2 nitrogen atons such as nethyl am ne,
et hyl ne, propyl am ne, butylanine, sec.2@utylanine, 1,2-diam noethane,

et hang am ne and 3- di net hyl am no- 1- propyl am ne. The primary am ne may al so
be a cpnpounaadk) tehe. gEVar 60" bgsenaid- - 10

- L err] N (Chiiglee Js)eker{dveﬁkﬁ&{ ASiEa ﬁzl[tﬁéf ]prewﬁ[seﬁ:hé )iy bElderr]
-NH erf] {’é erein Ais -NH or -

i ndepehdent | yomw@ge tf§r§“¥%/&r Gﬁé}Ff&f‘B%a&""ﬁ ?%tahgfs"@trg%'ﬁt ‘erdﬁ'g"Yeﬁ

The invention will be further understood from the following

5 illustrative examples.

Example 1
(i) Preparation of a multiply alkylated cyclopentadiene (alcohol

method)
A mixture of 09-611 alcohols (424 g, 2.65 mol) having mean

10 relative molecular mass 160 + 3 as determined by gas chromatography
(available under the trade mark "Dobanol 91n from member companies
of the Royal Dutch/Shell Group) was deoxygenated and then heated
together with powdered potassium hydroxide (87%) (10.3 g, 0.16 mql)
and dicyclopentadiene (6.6 g, 0.05 mol) to 180°C in a reaction

15 vessel equipped with a Dean and Stark trap. As soon as water began
to collect in the Dean and Stark trap, further dicyclopentadiene
(28.4 g, 0.215 mol) was added portionwise to the reaction mixture
over a period of 4 hours. The temperature of the reaction mixture
rose gradually to approximately 240°C and was held at that

20 temperature until no further water was produced. Once cooled, the
reaction mixture was diluted with hexane (500 ml), washed with
water (8 x 500 ml) until a neutral pH was obtained, and then dried
over magnesium sulphate. The hexane was subsequently removed under
reduced pressure to give a crude.product (430 g). Purification of

25 the crude product to remove unreacted alcohol using a wiped film
evaporator yielded 241 g of the desired product, a multiply
alkylated cyclopentadiene containing, on average, 3.4 C9 C11 alkyl
substituent groups as later determined by 130 Nuclear Magnetic
Resonance Spectroscopy (NMR) following step (ii) below.

Ll (ii) Preparation of a succinic anhydride derivative of a multiply

alkylated cyclopentadiene

The multiply alkylated cyclopentadiene obtained in (i) above
(11.4 g, 20 mmol) and maleic anhydride (3 g, 30 mmol) were

dissolved in toluene (200 ml) and heated at reflux under a nitrogen

¥ blanket for 2 hours. The reaction mixture was allowed to cool and
Has Been Replaced
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tpe rgnge 1 to 3, and s is in the range 1 to 8 when A ié'-NH or sis in'the- :
rangejl to 200 when Ais -O. Particularly preferred conpounds of '
formulja V are those in which Ais -NH, r is 1, each Rerr] represents a
hydrogen atom and s is in the range 1 t®35. or Ais - O, r is 1, each
Rlerr]} represents a methyl group, and s is in the range 4 to 40. The
pri V\TTEF yhag[ NehEBYoTudht NRds BEbskqaentiu rendfed hedgenedwledf preasuze[ ey r ] '
in itc err represents a hydrogen a 0 t.hy! up, wherein when
Rlerr]| reprd$afts 5eﬁ§/‘§+e09e€ur§'¥6?ﬁ&t°ﬂe%% gt?c?hg%% tu? %}y%g%ﬂﬁv isin the :
range |1 to 1@Bremstography b2 sildnaRisingpe cprampleu spivi/die U, ethh each of
t,u- mixture (95:5 v/v) as eluant gave the desired product, the succinic
5 anhydride derivative of the multiply alkylated cyclopentadiene, as

a pale yellow oil (7.4 g). Infrared spectral analysis of the

product showed a peak (vmax) at 1855 cm.1 (n) and at 1778 cm-l

(vs).

(iii) Preparation of a bis imide adduct, a compound of formula 1

10 °  in which R* and R? together represent a carbon-carbon single bond,

x is 3.4, each R3 is a Cg-cll alkyl, R" and RS ‘are each hydrogen,

R6 and R7 together represent

T

and two groups R8 together form a bridging group

15 _(cH,).-NH-(CH -NH-(CH,),-, i.e.

229 22

(Co-Cyqalkyl)z 4 Co-Cqiqalkylds ¢

(CH2)2-NH—(CH2) ~NH~(CH2)

A solution of a succinic anhydride derivative prepared as
described in (ii) above (15 g, 0.025 mol) and triethylene tetramine
(1.83 g, 0.0125 mol) in toluene (200 ml) was refluxed for 2 hours,

With removal of water using a Dean and Stark trap. Toluene was

20

subSequent:ly removed under reduced pressure and the remaining

residue was purified by flash chromatography on silica using a

dichloromethane/methanol mixture (95:5 v/v) as eluant to give the

I
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and v isffin the range 1 to 10. Two groups Rlerr] can together be a

bri dgi ngjjgroup, e.g. a group of fc?rmjla . 11 11
-(CHR{ erf])[err]-CH err]-[A-CHerr]-(CHRlerr])] - (V') where
A, Rerrff, r and s are as defined above, & _.a group of formula [err]
where R qrr], t, u and v are as defined above; or three groups R err] can
t oget her jbe adpgii,ggiﬁd@mua wis inida) as[ £rpale yellow oil (15 g).

Infrared spectral analysis of the product showed Vopax 2F 1765 cm
(m) and.1698 ! (s). '

Example 2 |
(1) Prei)aration of a hydrggﬂxated succinic anhydride derivative of

a multiply alkzlatéd cz,clbgeﬁtadiene
A solution of a succinic anhydride derivative prepared as in
Example 1 (ii) (4 g, 40 mmol) in heptane (250 ml) was introduced

into an autoclave together with 5% palladium on charcoal (1 g) as

-1

o

R hydrogenation catalyst. The autoclave was pressurised with
hydrogen (6 MPa) and the contents of the autoclave stirred for 2
days. The autoclave contents were si.\bsequently filtered through
"Hyflo" (trade mark) filter aid to remove the catalyst and then
heptane was removed under reduced pressure from the resulting
filtrate to yield the product as a yellow oil (4 g) (15% starting
material, 85% hydrogenated succinic anhydride derivative as
determined by 13¢ NMR).

(ii) Preparation of a bis imide adduct, a compound of formula I in

1
which R and Rz are each hydrogen, x is 3.4, each R3 is a C9 11

alkyl, r* and R’ are each hydrogen, R6 and R7 together represent

TIT

*d two groups RS together form a bridging group
~(CH,) .-
( 2)2 NH-(CHZ)Z-NH-(CHZ)z-' i.e.

Co-Cq1alkyldz 4

C9-Cryalkylysz 4

-(cuz-)z-nu-(cuz)z-ua-(cuz>z-u/

Sheet Has Been Replaced
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wher e err], t[err] u and v are as defi ned above. "R err] -and R can
togeth represent a group [err] - the first of these being '
particul arly preferred. It is preferred in formula | that each of
Rlerr],] Rlerr] and Rlerr] represents a hydsogen atomand Rl err] represents
a groupl -CH[err]NHR[ err], or that each of Rlerr] and Rerr] represents a
hydr ogeh at om and ARké6Xudiocanélf R prsdudroprégaeedrapiesaribed i P above

(12 g, 20 mmol) and triethylene tetramine (1.4 g, 9.5 mmol) in
toluene (300 ml) was refluxed for 2 hours, with removal of water
using a Dean and Stark trap. Toluene was subsequently removed

5 under reduced pressure and the remaining residue was purified by
flash chromatography on silica using a dichloromethane/methanol
mixture (95:5 v/v) as eluant to give the desired product, a bis
imide, as a pale yellow oii.(7.2 g).. Infrared spectral analysis of

the product showed Vax at 1768 cm-l_(m) and 1702 cm'1 (s).

10 Example 3
(i) Preparation of a multiply alkylated cyclopentadiene (phase

transfer method)

l-Bromooctadecane (500 g, 1.5 mol), cyclopentadiene (20 g,
0.3 mol) and an aqueous solution of potassiﬁm hydroxide (50%)

15 (400 ml, 6.0 mol) were heated, in the presence of |
[methyltrialkyl(Gs-clo)ammonium chloride] (a phase.transfer
catalyst available commercially under the trade mark "Adogen 464"),
at 70°C for half an hour and then at 90°C for a further 2 hours.
The reaction mixture was cooled, diluted with toluene (400 ml),

20 then washed with water (500 ml) and filtered through "Celite"
filter agent. The filtrate was dried over magnesium sulphate and
toluene was removed under reduced pressure to yield 440g of the
desired product, an alkylated cyclopentadiene containing, on
average, 3.8 Cls-alkyl substituent groups as later determined by

25 130 NMR following step (ii) below.

(ii).Preparation of a succinic anhydride derivative of a multiply

‘alkylated cyclopentadiene
The multiply alkylated cyclopentadiene obtained in (i) above
(100 g, 0.1 mol) and maleic anhydride (11 g, 0.11 mol) were

30 dissolved in toluene (300 ml) and heated at reflux under a nitrogen

blanket for 1 hour. The reacton mixture was allowed to cool and
the toluene was subsequently removed under reduced pressure to
leave a residue. Purification of the residue by flash
chromatography on silica using a petroleum spirit/diethyl ether

mixture (90:10 v/v) as eluant gave the desired product, the

R

e Replaced

i

35

|



3

[err] where R err]is as defi.ned above. Each-” grdup R[err] '
containfa total of up to 550, preferably up to 400, nore preferably up to
300, anjl especially up to 250 carbon atons, with the provisos that up to a
maxi nunjof 3 R err] groups can each simdl nan-eously contain a total of
greaterjthan 40 carbon atons and that the groups R err] taken together

cont ai nja t ot alcchhiamehydridehderidative bdntld omdtipdygalkylatted300, preferably
up to 1p0, carh I e I r rrj,
preferaply C[ceyc fpé% %?Eénﬁ asq&é%rﬁé’rogb?ong[ gd(%m) elenrf?:]agg s ggp?m al | y
Clerr] - err]analysis of the product showed v max at 1850 cm "(m) and 1780 cm

(s). __

5 (iii) Preparation of a monotimide addugt, a éompound of formula I
in which Rl and R2 together represent a carbon-carbon single bond,
x is 3.8, each R3 is a 018 alkyl, Rﬁ and Rs are each hydrogen, R

and R7 together represent

+r

8 .
-NH-(CH2)2-NH2’ i.e.

10 and R~ is -(CH,),-NH-(CH

2)2 2)2

(CigHs7)3.8

\Eijiri :>N (CHy ), ~NB—(CH, ), ~NE—(CH, ) ;~NH,

A solution of the succinic anhydride derivative obtained in

(i1) above (15 g, 15 mmol) and triethylene tetramine (22 g, 0.15
mol) in xylene (300 ml) was refluxed for 2 hours with removal of

15 water using a Dean and Stark trap. Xylene was subsequently removed
under reduced pressure and the remaining residue was dissolved in
petroleum spirit (300 ml) and washed with a methanol/water mixture
(90:10 v/v) (2 x 100 ml). The solution was then dried over
magnesium sulphate, filtered, and the petroleum spirit was removed

2 . under reduced pressure to yield the desired product, a mono imide,
as a pale yellow oil (15.4 g). Infrared spectral analysis of the

Product showed Voax at 1770 cm.1 {m) and 1700 cm'l (s).

//
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- 12 -§ alkyl group, or a polyal kenyl group derived fromCerr]-(err]

ol efi r§ nononers, preferably a polyisobutenyl group, containing from20 to
500 (porresponding to a nunber average nol ecul ar weight (M) range from
280 tf 7000), preferably from50 to 400 gsM- range from 700 to 5600), and
in parficular from50 to 200 (M range from 700 to 2800), carbon atons,
any gijen R gggqpebehnaazaptionally substituted with one or nore,

pref erpbl y one 53U LA ER O LRURP gescrited 2P anples i 313 ©
substif uent group ogen atons (e.g. chlorine atons), nltro
hydroxlyl , cyebowd .k)fhrtlwmemoqw&rio%ﬂ%@ns &R FRF igvenfioni ¥iere @Fﬁ?ﬁﬁ am no,
fornyl} al k%?écaéémx& up@wf_a@/h ad KanBYlow 2hkiHithi the Eokydwdmigphi nyl

al kyl spul phony car banoyl, al kyl am do, aryl, alkaryl, heterocyclyl and
pol yoxp @l kyl éhbr?jfiéﬁb%“s \?ﬁ%n“séﬁy of the foregoing subst ituents contain an
al kyl pr aIkerne nmoi ety, this

DAP : 3-d:.methylamino-l-propylamine
DETA : diethylene triamine
TETA : triethylene tetramine
TEPA : tetraethylene pentamine
10 PEHA : pentaethylene hexamine
D400 : "Jeffamine D400" polyoxyalkylene amine, a
compound of formula V above in which A is -0-,
r is 1, each Rll represents a methyl group and s
is 4 to 5 '
15 . D2000: "JeffamineD2000" polyoxyalkylene amine, a
compound of formula V above in which A is -0-,
r is 1, each Rll represents a methyl group and s
is 33

eplaced

peemm—
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may b
eSpeci
8, pr
group,
gr oup
het er
derr]

oxygew
prefer

a group of formula LI, Il A or (g3

li near or branched and may contain up to 12, prefErany up to-6, and
lly up to 4, carbon atons. A cycloal kyl group may contain from3 to

erably 3 to 6, carbon atons. An aryl group may be any aromatic
especially a phenyl or naphthyl gr2éup. An al karyl group is an aryl

ubstituted by one or nore, preferably one or two, alkyl groups. A

yclyl group may be any saturatedapleyhsaturated ring system e.g. a
L C[err]ring system containing at | east one heteroatom sel ected from

nitrogen and sul phur, 5- and 6- nenbered rings being especially

red, e.g. a tetrahydrofuranyl, furanyl, piperidinyl, pyridinyl,

as dgfined above and is preferably a

t et rahydr ot hi ophenyl or thi ophenyl (thieEyI) group. R err] may al so be

X
group pf forrmula Il or 111B. Prefel
an unshturated hydrocarbon being a
Cerr]olefin nononers, e.g
Dr e

Cerr]
400, m

formula I11B, Dis derived from
al kege peepared from
| utene, containing from20 to

Example X R3 Amine from which
No. ' N-R8 is derived
4 4 clO' alkyl DAP
5 4 clO- alkyl ' TETA
6 3.6 clO' alkyl. _ D400
7 3.6 Clo-alkyl : D2000
8 3.8 Gl 8 -alkyl DAP
9 3.6 C-7-Cg-a1ky1 DAP
10 3.6 C7-Cg-a1ky1 DAP
heet Has Been Replaced
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- 13 -{gpreferably 35 to 300, and nost preferably 50 to 200, carbon atons.
x* in f@rmula IV above is preferably 0, 1 or 2, nost preferably 0 or 1. '
It is pgeferred that in formula IV, R err] and R err] together represent a
group [¢rr] where R err] is as defigyed above. Particularly

preferr¢d conpounds of fornula | are

Table II
(R3 x . 3 )x
—R—N<

Example X R3 Amine from which
No. . N-R-N is derived
11 3.4 Cg-C;q-alkyl ' TEPA
12 3.6 Clo-alkyl D400
13 3.6 Clo-alkyl D2000
14 3.8 Cls-alkyl TETA
15 4 Cg-cll-alkyl DETA
16 & Cg-cll-alkyl TETA
17 4 cg-cll-alkyl . TEPA
18 & Cg-cll-alkyl PEHA
19 3.6 C7—cg-a1ky1 DETA
20 3.6 C,-Cqy-alkyl TETA
21 3.6 C7 g-alkyl TEPA
22 3.6 C7 9-alky1 PEHA

23 3.7 Cg-C14 -alkyl | TETA
24 3.7 016 Cls-alkyl TETA -

25 3.7 Ci6" 18-alky1 | TEPA
26 3.7 Cls-qla-alkyl PEHA
—\
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.those ifgwhich x is 1 and Rl err] represents either a Clerr]- ([err]

pdl yal kgnyl group or a group of formula I11B in which Dis derived froman
unsat ur & ed hydrocarbon and x' in formula IVis 0; x is 2, one Rerr]
represergs a (ferr] - Cferr] polyal kenyl. ggqQup and the other R err]
represerfs a group of forrmula Il in which x' in formula IVis 1 and Rerr]
represents a id oGl err] pol yal kenyl group; or X Is 3to 4 and each

Rl err] indepe ] . l'cl\@'hl be
appreci gt ed tHdt tEREPEEALES 2 ’ Sy e S At : =
differe geonetrlcydlepemxaaleﬁhe present I nvention thus |ncludes both t he

ndividual | somer ARGl S be% Gl O b YRS co o ToecRCRARELLD AN OD

al so prqvi des a process f aratron of a conmpound of fornula | as
defi ned aibovethmm:r-wémne'éswbms erengadinngotPRFAIPIRG @ngRYRI2EP 9050 f a

[err] Cqy- 11-a1ky1 substituent groups obtained in Example 1(i) above

(84 g, 0.14 mol) in toluene (300 ml). The reaction mixture was

refluxed for 1 hour, cooled and the toluene was subsequently
removed under reduced pressure to leave a residue. Purification of

10 the residue by flash chromatography on silica using a petroleum
spirit/diethyl ether mixture (90:10 v/v) as eluant gave the desired
product, the acrolein derivative of the multiply alkylated
cyclopentadiene, as a pele yellow oil (15 g). Infrared spectral
analysis of the product showed Vax ¢ 1718 cm.1 (s).

15 (ii) Preparation of a bis imine adduct

Triethylene tetramine (2.4 g, 0.166 mol) was added to an

acrolein derivative prepared as described in (i) above (20 g,

0.033 mol) and magnesium sulphate in dry dichloromethane (100 ml).

The reaction mixture was stirred for 1 hour at ambient temperature
2 (20°C) and the progress of the reaction was monitored by infrared
spectral analysis. The magnesium sulphate was then filtered off
and the dichloromethane was removed under reduced pressure to leave
a crude product containing the desired bis imine adduct.

(iii) Hydrogenation of bis imine adduct, to form a compound of

2
5 formula I in which Rl and R? together represent a carbon-carbon

single bond, x is 3.4, each R3 is a C alkyl R4 R5 and R6 are
each hydrogen, R7 is -CHZ-NHR and two groups R® together form a

bridging group -(CH, ), -NH-(CH,) ,-NH- (CH2)2 » 1.e.

(Co-Cq1atkyldz 4 Co-Ci1alkyl)z 4

Wuz—m—(cuzaz-nu-ccnz)z-un—(capz—un—c 2

Sheet Has Been Replaced
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- 14 - 1 2 3 4 5 6 wherein x, Rerr], Rerr] , R['err],
Rlerr] Y Rerr] and Rlerr] are as defined above, provided that if a group R

represqnts a group of forrmula Il, II1Aor I1IBthen in forrmula IV Rerr]
represqgnts a group -CHO or -COOH or Rl errgg and Rl err] together represent a
group [ferr] Rlerr] represents a group -CHO or -COCH, or Rlerr] and

Rl err] jt oget her rapreasmRt podicRUsblalned in (ii) above was dissolved in dry
tetrahydrofuran and the resulting solution wds cooled to -30°C.
Lithium aluminium hydride (1.6 g, 0.04 mol) was added to the cooled
solution to selectively hydrogenate the imine (C=N) bonds in the

5 bis imine adduct and the reaction mixture was stirred at room
temperature for 2 hours. The reaction mixture was then cooled to
0°C, to which water was added slowly. Filtration of the reaction
mixture to remove the solids followed by removal of the
tetrahydrofuran under reduced pressure yielded a residue.

10 Purification of the residue by flash chromatography on silica using

a methanol/dichloromethane mixture (10:90 v/v) as eluant gave the

desired product, a bis amine coﬁpound, as a yellow oil (15 g).

Example 28
(i) Preparation of a mono-polyisobutylene-substituted

15 cyclopentadiene
Monochlorinated polyisobutylene (PIB) (M 950) (50 g,
0.05 mol), cyclopentadiene (13 g, 0.2 mol), a 50% aqueous solution

of potassium hydroxide (54 g), and "Adogen 464" phase transfer
catalyst (1 g) in toluene (50 ml) were introduced into a reaction
20 vessel and stirred for 10 minutes at 5°C. The reaction mixture was
heated for 2 hours at 80°C, then cooled to ambient temperature
(20°C) and diluted with petroleum spirit (600 ml). The solution
was washed with water (5 x 200ml), dried over magnesium sulphate
- and concentrated under reduced pressure to give the crude,
& mono-PIB-substituted cyclopentadiene (52 g).

(ii) Preparation of a succinic anhydride derivate of a mono-PIB-

substituted cyclopentadiene

The crude product obtained in (i) above (52 g) was dissolved
in toluene (200 ml), to which maleic anhydride (10 g, 0.1l mol) ﬁas
" added. The reaction mixture was then heated at reflux under a
nitrogen blanket for 1 hour. When cooled, the reaction mixture was
concentrated under reduced pressure and the residue thus obtained
was purified by flash chromatography on silica using, as eluant, a
dichloromethane/petroleum spirit mixture (50:50 v/v) to yield the

RE . .
desired product, the succinic anhyrdride derivative of the

///::
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wi,th a qonpound of the general fornula B-H - (VIIL)
wherei n,j when R err] represents a -COOH group, then B repfesents a group X
as defirjed above, or- when R err] represents a -CHO group or when R err] and
Rl err] tjogether represent a group [err] - 30 -then B represents a group -NHR
as defired above; and, where necessary or desired, selectively

hydr ogerfat i ngmewe BiBosikatisuteshcatnnentadienguces capPpbhyelle®rllor inine
(C=N) unsat ur ai4ong). o

(iii) Preparation of a bis imide adduct, a compound of formula I in

which R1 and R2 together represent a carbon-carbon single'bond, b4

is 1, R3 is a polyisobutenyl chain, Ré and Rs are each hydrogen, R6

wn

and R7 together represent

IB
and two groups R8 togethér form a bridging group

-(CHz)z-NH-(CHZ)Z-NH~(CH2)2-, ?.e.

PIB(Mn950) _ BIB(M950)

10 CH2)2-NH—-(CH2)2-NH~(CH2) z—N<

A solution of a succinic anyhdride derivative prepared as
described in (ii) above (27 g, 0.0022 mol) and triethylene
tetramine (1.6 g, 0.0011 mol) in toluene (200 ml) was refluxed for.
1 hour, with removal of water using a Dean and Stark trap. Toluene
was subsequently removed under reduced pressure and the remaining
residue was purified by flash chromatography on silica using a
dichloromethane/methanol mixture (95:5 v/v) as eluant to give the
desired product, a bis imide, as a yellow oil (28 g).

Example 29

Y
In this example, essentially the same procedure as described

in Example 28 was followed except that in step (i) a PIB of Mn 1800
was used and in step (iii) pentaethylene hexamine (0.45 g, 0.00195
mol) was used. A bis imide product was obtained as a brown viscoqs
-—_
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The conmpofgnds of formulae VII and VIIIl are conveniently -reacted in the

pf esence a solvent under reflux conditions. Suitable solvents include
aromati ¢ Rydrocar bon sol vent.s such as tol uene and xyl ene, and

chl or ohyddocar bons such as di chl oronet hang. . Hydr ogenation, if desired,
of the redction product N - 415 - gf the
compound 4f fordl @€, Vigh , W ) hheonpetRn® Wi fofmilar DU wiiie rtagnd®’carri ed
out in coventional nmanner, e.g. .as described jn Adyanced Organica

. Cheni sty ReagathEHsTePFEEFEH s fRrRemge ‘iﬁbfb?%f,e B?/“‘g'e?‘r§/sd\}ﬁrch,7§rd
edition,  jubljrpiedbsenylll eyaiingt B anideRt eirepages hydegeno R100d R'  The -

compounds fof Tormlag VL are known conpounds
EB

T

and two groups R8 together form a bridging group
'(CH2)2' [NH' (CH2)2' ]4’ . i.e.

7B(N_1800) ﬂ PIB (M, 1800)
EX —(CH, ), —[NH—(CH, )-2—],,N<

E

Example 30 _
(i) Preparation of a bridged alkylated cyclopentadiene

An ice cold, 50% aqueous solution of potassium hydroxide
(100 g) was added, with stirring, to an ice cold mixture of
cyclopentadiene (14 g, 6.22 mol), monochlorinated polyisobutylene
(PIB) (Mn 1378) (200 g, 0.2 mol), ¢ .’ -dichloroxylene (17.5 g, 0.1
mol) and "Adogen 464" phase transfer catalyst (5 g) in toluene

> -
<

(400 ml). The reaction mixture was stirred at ambient temperature
(20°C) for 15 minutes and then at 80°C for 2 hours. Once cooled,
the reaction mixture was diluted with petroleum spirit (800 ml),
washed with water (5 x 300 ml) until a neutral pH was obtained, and
then dried over magnesium sulphate. Concentration under reduced

Pressure yielded the crude, xylyl-bridged, mono-PIB-substituted

4
Cyclopentadiene (220 g).

—_—
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or can fbe prepared by processes anal ogous to known proce.sses - Thus, for
exanpl d, conpounds of formula VIII where Bis a group X wherein.X
represents a CJerr]-C[err] al koxy group or a group of formul a
Rlerr]-io(CHerr]CH err]O - where p andserr] are as defined above are
comercji al |y avail abl e from nenber conpani es of the Royal Dutch/Shell G oup

under the "QOBANGEeparhafién ¥ K- sucini EQiBouRe abr{vartiuié afVhlbridgede B is a
group ;NHR[ err |m?l Z anm no-I-propyl am ne, and conpounds of
formul & V above ﬁﬁﬂ&ﬁ-&mmm as diethylene triam ne, triethylene

tetram {ne t et r athédrage mahaaimama:a fan{ Betabyve (@20 eg.a @i Aauady eand
comrer cf al | v, gyal] ablg {somibhe A drieh Cherfisbo e Ycdibne (UK).; and

corrpourrds of 'S oxygen, as we as corrpounds of
formul a VI ati®Pemb) endoheatesi atl:gpféwamndbrea misnegere bienketofen dnheyy-

Conpany,, Belhall (8acthohOSixtdre: fas allowdd t600BAURHS Bk EoNudbawad | are novel
intermedi ates. Accordingly, the present invention fyrther rovdludes a

conpound of FURSaERNLHY| r%!?"déﬂ"i‘f?d’ Lebired pressype oipBlhAsT8F - ¥ S6rmul a Wi |
may conveni efidi¥ibstion of the residue by flash chromatography on silica
} using, as eluant, petroleum spirit and then dichloromethane, gave

?10 the desired prodﬁct, the succinic anhydride derivative of the
xylyl-bridged, mono-PIB-substituted cyclopentadiene, as. a brown oil
: (220 g). Infrared spectral analysis of the product showed Voax 2t

1861 cn™l (m) and 1783 cm™ 1 (vs).

(iii) Pfegaration of an.imidg, a compound of formula I in which R1
55 and R2 ﬁogether represent a carbon-carbon single bond, R4 and R5

are each hydrogen, R6 and R7 together represent

I&
R8 is -(CH2)2-[NH- (CH )2-]3-NH2. x is 2, one R3 is a polyisobutenyl

chain and the other R™ is a group of formula II above in which in

formula IV %’ is 1, R3' is a polyisobutenyl chain, R6 and R7

TB
RERS

and Rl, R, R, R and R8 are as defined above, i.e.

t20

together represent

HigN- [(CH2)2-HN13-(CHp )2 =(CH2)2- [NH-(CH2)2]3-NH>

P1B(Rn1378) PIB(M/1378)




preparedyby a process which conprises reacting a conpound.of t he general
formula. [jerr] in which x is as defined above and each R err]

|ndepend¢ntly represents an optionally substituted al kyl or alkenyl group
as defined for Rlerr] or a group of formukg [err]

i
4

A solution of the succinic anhydride derivative obtained in
(ii) above (20 g, 0.0143 mol) and tetraethylene pentamine (1.35 g,
0.009 mol) in toluene (300 ml) was refluxed for 1.5 hours with
_ removal of water using a Dean and Stark trap. Toluene was
;5 subsequently removed under reduced pressed and the remaining
residue was purified by flash chromatography on silica using, as
eluant, dichloromethane and then a dichloromethane/methanol mixture
(90:10 v/v) to give the desired product, an imide, as a brown oil
(21 g). Infrared spectral analysis of the product showed Voax 2
W 1770 em! (m) and 1702 em’! (s).
| Examples 31 to 39 _
The procedure of Example 30 was repeated with the variations

shown in Table III below to produce further compounds of formula I.

In Table III, the following abbreviations are used:

15 CPD : cyclopentadiene
DCX : ol -dichloroxylene
PIB : polyisobutylene

MALIA :  maleic anhydride
TETA : triethylene tetramine
0 TEPA : tetraethylene pentamine
* PEHA : pentaethylene hexamine
HEPA : higher ethylene polyamines (essentially a mixture of

tetraethylene pentamine, pentaethylene hexamine and

hexaethylene Heptamine in a molar ratio of 1:2:1)

? nReplaced |

"l |




- Y | (111B") wherein m n, Rerr] and D-are as defi hed

above, apd Y' represents a group of fornmula [err] . . .wWterein x' and
Rl err] afe as defi ned above, each group R err]
i - 34 -
l
Table I11
; Example | Molar ratio of reactants
§ No. PIB Mn (CPD : DCX : MALA) Amine
31 950 1:025:1 PEHA
32 950 1:013:1 TETA
33 950 | 1:0.17 : 1 TETA
34 950 1:05:1 TETA
35 : 1800 1:05:1 TEPA
36 2400 1:1 1 PEHA
37 2400 1 1:1 HEPA
38 2400 1:2:1 PEHA
39 2400 1:2:1 HEPA
Example 40

(i) Preparation of a bridged cyclopentadiene

An ice cold, 50% aqueous solution of potassium hydroxide
3 (200 ml) was added, with stirring, to an ice cold mixture of

cyclopentadiene (20 g, 0.3 mol), dichlorinated polyisobutylene
(PIB) (Mn 1800) (138 g, 0.076 mol) and "Adogen 464" phase transfer
catalyst (1 g) in toluene (250 ml). The reaction mixture was
stirred at 5°C for 10 minutes and then at 80°C for 2 hours. Once

0 cooled, the reaction mixture was diluted with petfoleum spirit
(500 ml), washed with water (5 x 200 ml) until a netural pH was
obtained, and then dried over magnesium sulphate. Concentration
under reduced pressure yielded the crude, PIB-bridged
cyclopentadiene (100g).

}5 (ii) Preparation of a succinic anhydride derivative of a bridged

cyclopentadiene

The crude product obtained in (i) above (100 g) and maleic
anhydride (10 g, 0.1 mol) wgre-dissolved'in toluene (200 ml)'and
heated at reflux under a nitrogen blanket for.I hour. The reaction

}0 mixture was allowed to cool and the toluene was subsequently

heet Has Been Replaced
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contai ningYa total of up to 550 carbon atonms, with the pr.ovisos that up to
a maxi num @f 3 Rl err] groups can each sinultaneously contain a total of.
greater than 40 carbon atons and that the groups Rlerr] taken together
contain a total of greater than 20 carbon stons, with a conpound of the
general fofnula [err] wherein R err], Rerr], Rerr] and R err] are
as defined’ abqumivedmihdeixf reisiedepressairectd \Lehye iy desigiwat i T rheidqueodact

-7 purified by dissolving in petroleum spirit (1000 ml) and spinning
the solution in a centrifuge at 2500 rpm for 30 minutes. The
supernatant liquid was then drawﬂ off and concentrated under

i reduced pressure to give the desired product, the succinic
anhydride derivative of the PIB-bridged cyclopentadiene, as a clear
brown oil (100 g). Infrared spectral analysis of the product
showed v___ at 1783 eml (s) and 1853 en™' (m).

(iii) Preparation of an imide, a compound of formula I in which R1
5

J  and R2 together represent a carbon-carbon single bond, R4 and R

are each hydrogen, R6 and R7 together represent

8
R8 is -(CH2)2-[NH-(CH2)2-]3-NH2. x is 1, and R3 is a group of

formula IIIB above in which D is derived from a polyisobutylene
(M.n 1800), and in formula IV x’ is O, Rs and R7 together represent

_ i*g_

and Rl, Rz, Rﬁ, Rs and R8 are as defined above, i.e.

, _
HoN- tccuz)z-am;:,-(cnz)z-% m&-ccug)g- [NH-(CH2)2) 3-NHi2




™

obtaingd to reduce carbon- carbon double bond (C=C) ' “unsat uration,
e.g. ay described in Advanced Organic Chemi stry, Reactions, .
Mechaniisms and Structure, by Jerry March, 3rd edition, published b
W1 ey- | nt er sci ence, pages 745 to3g50. The sel ective
hydrogenation reaction to reduce C=C unsaturation is conveniently
Cﬁ.l’ ri ec;I out in knﬁ\/\?oll.ution of rfaawcciﬁﬂf] akgopide Byrivaicinge abraihedliiinm on
charcoa ... catalyst. ° .\ The, compo f X
are known (i1) aﬁSYﬁ)O@Ihd%’ & 04, md) p?%dpgfg%%gg%n%’c %{s?%ésﬂi%%ar%('g%ﬂ "to

known frocess@s09 mol) in toluBmes(23thel}omsoueflbxef for duhennsxwitly

convenijent |y
di cycl dpent adi ene wi

remt.n.ral. ?ﬁ%aa,?gf R?srl‘ﬁg Q )beraﬁaﬁci @gaﬁy Ct:lrg?ggtﬁgh@ﬁ@ wak

east “one conpound sel ec fromthe

group cdohsi st $\p]:g;egfxent1y removed under reducqr{ BFegsuEe and the remaining

i 10

15

20

5

%

£

residue was purified by flash chromatography on silica using, as
eluant, dichloromethane and then a dichloromethane/methanol mixture
(90:10 v/v) to give the desired product, an imide, as a brown oil
(21 g). Infrared spectral analysis of the product showed Voax 2t
1770 el (m) and 1702 cn™! (vs).
Example 41 .
(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 imide products of Examples 1, 2, 7, 13, 14, 24
to 26, 38 and 39 to give oils containing the products 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 values obtained
are dependent on ;he active surface area of the carbon black used,
and therefore comﬁarative series should be tested with identical
samples of carbon black. The tests were carried out using either
"Flamruss"™ (trade mafk) or "Cabot Carbon Elftex 460" (trade mark)
as the carbon black.

(ii) Fluorocelastomer Seal Compatibility Test (F¥SCT)

The imide products of Examples 1, 2, 7, 13, 14, 24 to 26, 38
and 39 were incorporated in'lubricating oils to give concentrations
of 1.5%w active matter and tested for compatibility with
fluoroelastomer seal materials according to the method of DIN 53504
and, specifically, Daimler Benz specification DB 6615. Percentage
reduction in tensile strength (TS) and elongation at break (EB)
were assessed. The test resultg depend upon the particular seal

_~#’~f‘_—ﬂif;”,’__,,, :
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[err] L-D- L whereirn m> n, Rlerr],

Rlerr] and D are as defined above and L represent.s.a l'eavi ng' group
such as a hal ogen atom or a hydroxyl group, e.g. as described in
U S. Patents-Nos. 4,721,823 and 5, 3125 023. It will be
appreciated that in the preparatlon of t he conpounds of fornula IX

usi ng a react aaterians aksedngand therefo?e| eampergtiyreoapsies| should be feessed| e for
conpl ex with seals from consistent batches. A low result indicates good

performance.
Results of these tests are given in Table IV following:

Table IV
Imide Product FSCT
. of CBDT (%)
Example a b TS (%) EB (%)
1 - 202 36 . 33
2 - 174 27 : 25
"SAP 220" - 195 31 29
7 48 - 1 6 6
13 43 - 4 3
"SAP 220" 32 - 24 23
14 46 - 29 25
"SAP 220" 32 - 34 ) 29
24 50 - 17 22
25 44 - 16 . 18
26 40 - 22 21
"SAP 220" 46 - 15 _ 16
38 27 - 23 27
39 19 - 13 17
"SAP 220" 43 - ' 23 21

a denotes "Flamruss" carbon black

b denotes "Cabot Carbon Elftex 460" carbon black

"SAP 220" is a commercially available
polyisobutylene-derived bis-succinimide ashless dispersant

(polyisobutylene of M.n 950, amine is TETA)

This gp,
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- 18 2 structures containing 3 or nore cyclopentadiene'++ng§ l'i nked 'to one

¢, L

ahot her to be formed. These structures would be expected-to react with

conmpounds of formula Xl

the products so obtained woul d simlariy3Be-expected to react with

conpounds of formula VIIlI in the same way as the conpounds of fﬁigﬂég VI,
se

to form anal ogues of the conpounds of fornmula I. Indeed, it is
that the formati on of m nor anounts of very high nol ecul ar weight materials

has been observed in practice (as seﬁnllfrgg %el per neati on chr omat ogr aphy

anal ysi s) .

These hi gh nol ecul ar wei g

the sane good di spersancy properties as the conpounds of fornula I.

10

1. A compound of the general formula

( s)x '3
R‘l

R6

RS (1)
R?2 ' 7

in which Rl and R2 each represent a hydrogen atom, or together
represent a carbon-carbon single bond; each of R"' arid R5
independently represents a hydrogen atom, or a Cl-c20 alkyl or
phenyl group, each of which may be optionally substituted; R
represents a hydrogen atom, or a 01-620 alkyl or phenyl group, each
of which may be optionally substituted and R represents a group
-CHZ-NI-IR8 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

R6 and R7 together represent a group

TB TB 8
—ﬁ——N—H‘ + —CH, —N——ﬁ—— , or —CH, —I—CHZ—
O
where R8 is as defined above; x is 1 to 6; and each R3

independently represents an optionally substituted alkyl or alkenyl

group or a group of formula

CH, —Y

—— 1y

This Sheet Has Been Replaced
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in the sane way as the conpounds of formula I X and

al s woul d he expected to show
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Par‘tlculiarl y preferred conpounds of formula Xl are nalei e anhydr| de and
acr ol ei n. The corrpounds of fornmula | above may
additives in lubricating oils. Accordingly, the pre 'U"F tion further

provides a lubricating oil conposition cod®rising a rﬂn MLe t han
50%\) of a lubricating oil and a m nor anount, pref 10%w,
especially from0.5 to 5%v, based on the total corrp05|t|on of a corrpound
of formula | as def+néCHabo H—O) ~Sy(iICH)RFe-Y ubr i cat{)f?%&ls gre nat ur al ,

m neral or synthetic lubricgging oi l's, 9 Nat ur al |ng oi I's include -
ani mal and vegetable oils, Such as castor oil. Mneral oils conprise the

| ubricating oil fractions derived fromcrude oils, coal or shale, which
fractions may have been subjeeDed¥to certain treat ne@EBEIBUch as cl ay-acid,
sol vent or hydrogenation treatnments. Synthetic lubricating oil s i ncl ude

synt heti c pol of _hydrocarbons, nodified  alk e oxid nmers, and
ester |ubri cﬁf f'\’/\A’H &h ’aﬂé"gﬁnmel R thé&art 1 STH%S"S“"I t#ec Et? i $&Mr e
preferably cr hn_dq&ddabﬂ)carbpm;eotksa thydregrax ktomoixt aamethyll or ethyl
ConpreSSIOn_léyahﬁlqpis derived from a saturated or umnsaturated hydrocarbon

5 containing from 20 to 500 carbon atoms, and Y represents a group of
formula
( 3')xl '
R!
Ré
RS (IV)
R? 71

in which Rl, R2. Ra, Rs and R6 are as defined above; x’ is 0 to 5;
’ .
R3 is as defined for R3 other than a group of formula II, IIIA, or
' .
10 IIIB, R7 represents a group R7 as defined above or a group -CHO or
6 7'

-COOH, or R™ and R* - together represent a group

T T ”T
—CH, _I_ﬁ— or —CH, -—I—CHZ

where R8 is as defined above, each group R3 containing a total of
up to 550 carbon atoms, with the provisos that up to a maximum of 3

15 R3 groups can each simultaneously contain a total of greater than

e?\acea .I"\
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- 19 - éngi nes, but include also hydraulic lubricants, netal- wWorkifg——
fluids and autonatic transm ssion fluids. PreferabMMﬂ i,cating’
base oil conponent of the conpositions according to th ﬂ”}”ﬂilw M”’lon'
is a mneral lubricating oil or arrixtureaf-m’neralilul’éri&atling- s samisuch
as those sold by nenber conpani es of the Royal Dutch/Shell G oup under the

desi gnati ons 'sbVedxbodr atofsVhnd (thagdehe Rirkyps RS cdlem vogadert yorafaihhe

| ubri cating bas i resent: i n, the conpositions according to the present
i nvent i on rray%\?g?g ?ﬁ?ﬁ?an i Ié%arf zghg%%’f °Bnd"1" "general Iy from3 to 35
mierr]/s at 200[ ek cpfipound according to claim 1, wherein R™ and R together

represent a carbon-carbon single bond.

5 3. A compound according to.claim 1 or 2, wherein each R3
independently represents a C1 -C40 alkyl group, a 050-0200
polyalkenyl group, or a group of formula II or IIIB as defined in
claim 1.

4. A compound according to claim 3, wherein x is 1 and R3

10 represents either a C59-Cogp POlyalkenyl group or a group of
formula IIIB in which D is derived from an unsaturated hydrocarbon
and x’ in formula IV is 0; x is 2, one Rs represents a CSO-C200
polyalkenyl group and the other R3 represents a group of formula II
in which x’ in formula IV is 1 and R3' represents a 650-6200

15 polyalkenyl group; or x is 3 to 4 and each R3 independently
represents a C,-C,, alkyl group. '

5. A compound according to any one of claims 1 to 4, wherein each
of Ra. R5 and R6 represents a hydrogen atom and R7 represents a
group -CHZNHRS, or each of Ra and R5 represents a hydrogen atom and

20 R6 and R7 together represent a group

_ ‘ﬁ“i‘g—

where R8 is as defined in claim 1.
6. A compound according to any one of the preceding claims,
wherxein -NHR8 or -NRg is derived from a primary amine of the

25 general formula
11 11
H,N- (CHR ) -CH,- [A-CH,-(CHR" ) ]_-NH, )

vwherein A is -NH or -0-, each Rll independently represents a

hydrogen atom or a methyl group, r is in the range 1 to 3, and s is

This Sheet Has Been Rep
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The' | ubil!i cating oil conpositions according to the present inventior—aay__ .
cbntai n various other additives, known in the art, such | ' I ndex
i nprovers, e.g. linear or star-shaped polyners of a di eHWM”mmZ“ H'ﬂne
or butadi ene, or a copolyner of such a di-eae with optionally g €
styrene. These copolynmers are suitably bl ock copolynmers and are preferably
hydr ogenat ed tim sheirange ekitens whent 4 t=t-WHatwe sndstirofthe rangkek ite 200 '
unsaturation. Gxher s;quigable additives include dispersant V.l. inprovers
such as those based ‘on blogk copol ymers, or_ pol ynethacryl ates, extrene
pressur e/ ant i -OReli¥o BFQHPS \Fes tegrthezisans scbuidzingi gravdi ohitBeneaTales,

ashl ess di sperggamita such as pol yol efin-substituted succinimdes, e.g. those
described in GB-A-2 231 873, anti-oxidants, friction nodifiers or

nmet al - cont ai ni ng det ergfnts such as phe qt es, sul phonates, alkylsalicylates
or napht hgnates, al{chr y\/n.ioag-uga-tcm%gemné May_-be overbased. (V'Dhe
compounds of fornmula | abbve“may afso be usell as di spersant additives in
fuels. Accordingly, th(ilpresent i nvention further provides a fuel _
conposi tion codpresdn® a, mmjaod srarenss (defined RAAvE0%) of a fuel and a

m nor amount, i efé?rp%ké!si g &\eolargﬂa.:%()ﬂ’on of a compound of formula I as

claimed in any one of claims 1 to 6 which comprises reacting a

compound of the general formula

( 3 ) x 4
R1
. RS
VII
10 R® (Vi)
Rz 7n

wherein x, R1, Rz, R3, RA, R5 and R6 are as defined in claim 1,

provided that if a group R3 represents a group of formula II, IIIA
’
or IIIB then in formula IV R7 represents a group -CHO or -COOH or

R6 and R7' together represent a group

R7 represents a gfoup -CHO or -COOH, or R6 and R7 together

~e

represent a group

with a compound of the general formula
4
B-H (VIII)
//,

as Been Replaced !
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espémal Igfromo 01 to 0.5%v, based on the total corrp05|ILon' of a
conpound of formula | as defined - 20 -
above. Suitable fuels include hydrocarbon base fuels boiling
essentially in the gasoline boiling range lg_o_m 30 to 230[err] C. These base
fuel s may conprise m xtures of saturated, efinic and aromatic

hydr ocarbons.  Fhes#anneg WET upFedenol S1tabl iroky GRA0 imBresutishet i cal | y
produced aromatic hydrocarbon nixtures, theryl |y or catal yt i cal l“%}t cracked

hydr ocar bon f eBXf¥PEIES, ﬂ?’cﬂ%‘c?’é‘&‘[@ed%é‘?ﬁ%l%um??‘éﬁﬁn&ﬁs orCHRA8ZAY: PEal | y
reformed hydr ogidnbRNSand R’ together represent a group

——If—ﬁ&——ﬂ——- ;

b then B represents a group -NHR8 as defined above; and, where
necessary or desired, selectively hydrogenating the product so
obtained to reduce carbonyl (C=0) or imine (C=N) unsaturation.

8. An intermediate compouhd of formula VII as defined in claim 7.
9. A lubricating oil composition comprising a major amount of a

0 lubricating oil and a minor amount of a compound of formula I as
claimed in any one of claims 1 to 6.

10. A fuel composition comprising a major amount of a fuel and a
minor amount of a compound of formula I as claimed in any one of
claims 1 to 6.

15 11. An additive concentrate comprising an inert carrier fluid and
from 10 to 803w, based on the total concentrate, of a compound of
formula I as claimed in any one of claims 1 to 6.

12. Use of a compound of formula I as claimed in any one of claims

1 to 6 as a dispersant additive.

R

PS32/TS7004FF
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The fuel conpositions according to the present invention nmay contain -
various other additives known in the art such as a |l ead conpound as
anti-knock additive; antioxidants such as phenolics; e.g., 2,6-di-tert-
butyl phenol or phenyl enedi am nes, e.g., Ng¥ =di-sec-

but yl - p- phenyl enedi am ne; dyes; netal deactivators; dehazers such as
pol yester-type ethoxyl ated al kyl phenol - formal dehyde resins; corrogoos
i nhibitors, such as a polyhydric al cohol ester of a succinic acid
derivative having on at |east one of its al pha-carbon atons an
“unsubstituted or substituted aliphatd & $iyRiRoga¢ fon group having 20 to 500
carbon atons, for exanple, pentaerythritol diester of polyisobutyl ene-
substituted succinic acid, the polyisobutylene group having a nunber
aver age -nol ecul ar . wei ght of 950; anti knock additives other than | ead

conpounds such as net hyl cycl opepissineRteNtBgRINATevES i car bonyl or ortho-
azi dophenol ; co-antiknock addi tTTVES such as benzoylacetone; or carrier

fluids such as a polyether e.g. a (Jerr]-C[err] ‘al kyl -substituted propyl ene

gl ycol ("SAP 949" eI fiventi6® Provided kympoididsabt ahbr generalbfurmadapani es of
t he Royal Dutch/Shell group), "HVI" or XHVI" base oil, or a polyolefin
derived fromderr]-Cerr

3 )x 4
R‘I
RS -
25 (1)
R? 7

in which R; and R2 each represent a hydrogen atom, or together

represent a carbon-carbon single bond; each of R4 and R5

5 independently represents a hydrogen atom, or a Cl-c20 alkyl or
phenyl group, each of which may be optionally substituted; R
represents a hydrogen atom, or a Cl-C20 alkyl or phenyl group, each
of which may be optionally substituted and R° represents a group
-CHZ-NHR8 in which R8 represents an optionally substituted alkyl

10 . group, or a group -COX wherein X represents an qptionally
substituted alkoxy group or -NHR8 vhere Rg is as defined above; or

R6 and R7 together represent a group

S SIS S S

—
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moponer s, éﬁ@. pol yi sobut yl ene having from20 to 175, particularly 35 to
150, carbon atons. The lubricating oil and fuel conpositions of the

i nvention may be prepared by addi ng one or nore

- 21 - compounds of fornula | above separ-at&ly to a lubricating oil or
fuel . Conveniently, @n additive concentrate is blended w thathe [ubricating
oil or fuel. SihsreaR cdscentdefivedaborval |¥ igchpio Sesanshepele®™ carrier fluid
and one or NI &AQThAdntts JdbraseANCeR! SHiRHal 1 Bbbbituted AL 5 Mikenyl

i nvention further provides an additive concentrate conprising an inert
carrier fluid GHOYPfeHR EDOUR o80fR¥mbased on the total concentrate, of a

compound of fornula I as defined CH, —Y
-—CH
2 (I1) ,
— (CH, —(¢H—0) , — (FH) , —Y¥ (IIIA) or
9 9
—D—Y (IIIB)
5 wherein m .is in the range O to 25, n is in the range 1 to 20, each

R™ 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 l)xl 4
R‘l
Ré
5 (IV)
10 : R
Rz 7 1

in which Rl, R?, Ra. R’ 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 R7 as defined above or a group -CHO or

’
-COOH, or R6 and R7 together represent a group

. T T
NS S

\
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abové. ""‘%w table inert carrier fluids are hydrocarbons and m xtures of
hydrocarbons wi th al cohols or ethers, such as nethanol, ethanol, propanol,’
2- but oxyet hanol or nethyl tert-butyl ether. For exanple, the carrier fluid
may be an aromatic hydrocarbon solvent sugh as toluene, xylene, mXxtures

t hereof or m xtures of toluene or xylene wth an alcohol. Alternatively,

the carrier fluid ply ; baseah! grougCh® abnthosmesal thday sBNDEr
conpani es of 4t'lllglge Rgg}lai[?%lsjﬁzék?/l%ﬁ&eﬁbocfoup un%jec_’ri&t he desi gnatalsons_, "HVI! or
"XHVI " (t r adevBreiok§5@ cgrbonatomsy Wisheths provisosTHhat)packh@ matiavm oh i |
further provigRsrbbss us8 afcnastamanssuslly éoitaihaa ltoaaldef igrestabenanas a
di spersant addjtive. entjon wl nderstoad fromthe

The i ' I further
fol | owi ng i||ﬁ%tﬁa§PWe“8§%rﬁ5ﬂde£?‘“E>?hﬁp$”é’“Rs (ﬂpa)e g 21‘?5? T SPROER P ply
al kyl at e cycteyinbfidireaeer thatald chobometrbmst) a prockssi fdwtheds
Qerr]-Jerr] al cohol s .(424.49 Dl - i€l AoV cul ar
mass 160 + 3 %gepégf giroqn%’nrégdv%bly18%%&gﬁ?%én%st’og¥ga%%§ !%Q?Faﬁﬂg%gﬁg@rn gt’ he
fuel compositions and additive concentrates containing the formula
I compounds; and the use of the formula I compounds as dispersant

additives.

PS32/TS7TO004FF




t-r adewmar k " Doba

| ‘{wu%u §-O..
nol 91" from nenber conpani es of the Royal -Dutch/ Shel

G oup) was ‘deox - E eated together with powdered potassium:
L REPLAGEMINT, 8

hydr oXi de (87%

to 188[err]Cin
- 22 - and Star
Stark-trap, furt
portionw se to t

K | rapq W94n jas| water began to collect in the Dean and
hel di cyclopentadilne (28.4 g, 0.215 nol) was added

| )} and di cycl opent adi ene (6.6 g,, O. 1)
a feaction vess% equi ppeoé/lvhf’ttﬁuﬁe phasat - 9 September ?ggg‘)
el—teactTOT MM Xt Uy € .over a period of 4 hours. The7004

tenperature of t
240[ err] C and wa
produced. Once c

e reaction mxturk rose gradually to approxinately

nerda at thE§C£85E§&iB%E§E ﬁ@ﬂfvﬂ%}&égther wat er. was

ool ed, the

The present invention relates to cyclopentadiene

derivatives, a process for their preparation,

lubricating compositions,. fuel compositions and

additive concentrates containing them, their use as

dispersant additives, and novel intermediates.

'U.S. Patent No. 3,311,634 discloses 7—Y—N—R3-(R4-5-

norbornene) -2, 3-dicarboximides and the corresponding
norbornanes having the formulae '

>

wherein Y is a member selected from the group

con

sisting of

R, ,R; - methylene R,

R

\c=

Ry ,R, - spirooxirane R, 0

NN\

C

R,

S



reacti-on m xture
500 M) until a n¢u hi ned, and then dried over nagnesi um
sul phate. The hexaje was subsequenily renoved under reduced pressure to

pxane (500 m), washed with water (8 x

gi ve & crude prodfic{ ($#30SEP 998'r | f | cat i onSubstitige shaede $Septembes 192¢bve

unr eact ed al cohol
desired product,
average, 3.4 (er
[err] C Nucl ear Magnetic Resonance Spectroscopy (NWR) following step (ii)
below. (ii) Preparation of a succinic anhydride derivative of a
mul tiply al kyl ated cycl opent adi ene The multiply al kyl at ed

cycl opent adi ene obt qig’n,eg i I‘é'ahfpove (11g4 g, 20 nmmol) and naleic
anhydride (3 g, 30 nmol )° were di'ssol ved in'»\ol uene (200 nf) and heated at

ug$ing a w ped I | mevaporator yielded 241 g of the
ot pty—atkyl af ed cyclkopent adi ene cont ai ni ng, on

reflux under a nitrogen blanket for 2 hours. GHee-reacti prapdxture was
all owed to-cool and the toluene was subsequeﬁtly renoved under reduced
pressure to | eave -a residue. Purificatioffof the residue by flash
chromat ogr aphy on sig i, usirdg;!._é.%lpet r ol eym spirit/diethyl ether m xture
(95:5 v/v) as eluant’ga e the Sired prodUQE, t he succini c anhydri de
derivative CH~- :

S

wherein the 7-carbon of the norbornene(ane) is further
substituted with hydroxyl. '
Although none of the above formulae shows any group
"Rq", at column 1, lines 40 to 45 it is stated:- "The
R3 substituents, other than hydrogen, are attached to
the imide nitrogens by means of a single carbon-
nitrogen bond and the R4 substituents, when other than
hydrogen[ are attached to one or more of the available
carbons on the ring nucleus.". .
R; and Ry can be the same or different substituted
or unsubstituted carbocyclic groups. Rj and Ry can
further be heterocyclic groups containing from 4 to 5
carbon atoms interrupted by oxygen, nitrogen or sulphur'
" linkages. Ry can also be a saturated or unsaturated,
substituted or unsubstituted, aliphatic group
containing 1 to 7 carbon atoms. |
R3 can be hydrogen, a lowér alkyl, carbamoyl or
hydroxyloweralkyl group, a heterocyclic group
-~ containing from 4 to 5 carbon atoms interruptedlby
oxygen, nitfogen or sulphur linkages, or an aralkyl,
aralkenyl, aryl, substituted aryl carbonylloweralkyl,
aminoloweralkyl or loweralkylaminoloweralkyl group. -
R4 can be any one or more of the substituents
defined for Rl,'Rz and R3 including hydrogen. R4 can

-al kyl supstituent .groups as |later determ ned by



REPLACEMENT snn i
of the rrultlply al kylyat
I nfrared spectral angl

bne, as a pale yellowoil (7.4 g).
ict showed a peak (v[err]) at 1855

cnferr](m and at 17}f8 ii) Preparation of a bis imide
adducts, a conpound o hi fh Reubstitdpshrptr 9 Septpmher 1996
represent a carbon-cprbon single bond,fx is 3.4, each Rerr] is a (Jerr]-
- 23 - (err] alkyl? ]-aﬁe-each hydrogen, R err] and

Rierr] toget r}ﬁrsé 54 eéeféwéfréikenyl, lower alkynyl, cycloalkyl or
cycloalkylloweralkyl group, optionally substituted with
nitro, amino or hydroxyl groups or halogen atoms. It
is stated at column 2, lines 25 to 28:- "Amino and
hydroxyl substituents may be linked to the lower
hydrocarbon group (represented by R4) or they may be
attached directly to the ring, i.e. they may be Rg4."

R4 may also be an oxygén atom attached through single
bonds to each of the 5- and 6-positions of the
norbornene- (ane) nucleus, i.e. an epoxy group.

-Although there are examples in the patent
specification where one R4 group is present, e.g.
Examples XLVIII and LI, in each case the R4 group is
either an epoxy or hydroxyl group. In addition, the
only Y groups exemplified contain at most a total of 14
carbon atoms, e.g. an o-methyldiphenylmethylene group
as shown in Example XXXII.

The compounds of the above formulae are said to be
useful as intermediates in the preparation of 2-R3-
3a,4,7,7a- tetrahydro—4,7-(Y)R4-isoindolines, the
corresponding 3a, 4, 5, 6, 7, 7a-hexahydro compounds,
N-oxides and acid addition salts thereof, and
quarternéry ammonium compounds, which are
therapeutically active compounds useful in the
treatment of peptic ulcers. Those compounds
(intermediates) in which R; and/or Ry is/are aromatic
and Y is an Rj, Ry-methylene function are said to beé
useful as ultraviolet absorbers, whilst certain \
compouhds (intermediates) are said to possess CNS
depressant activity or anti-inflammatory activity.

U.S. Patent No. 3,320,267 discloses 7-Ry, Rp-Y-2-
R3-3-R4- norbornenes, theﬂcorresponding norbornanes and
their salts. The Rj, Ry-bearing Y is a saturated or
unsaturated aliphatic group containing from 2 to 7
carbon atoms, one of which comprises the 7-position
carbon atom of the norbornene/norbornane nucleus, which
may be substituted with a hydroxy or epoxy group.




and two groups R[eri] REB'@{&EN@NTfWEﬁTa bri dgi ng group -

(CH err])-NH

sol ution of a succini

above Y 15 g,
t ol uene (200

(CHernl) [¢rr] - e.gQ. [err]
' _ qB?ﬁ i yative prepared as described in (ii
0. 025 1pol}) and Fri ethyllepe t eBubsatitute(shegs-§ SeptarnbendiOP6

heurs, with renoval
-4-

R; and R can be the same or different, substituted
or unsubstituted aromatic lower carbocyclic aryl
groups. Rj; and Ry can also be a substituted or
unéubstituted lower alkyl group, or a heterocyclic
groﬁp containing from 4 to 5 carbon atoms interrupted
by oxygen, nitrogen or sulphur linkages.

The only Ri, Rp-bearing Y groups which are
exemplified contain at most a total of 16 carbon atoms
as in Example XLIV.

R3 can be hydrogen, or a carboxamido, substituted
carboxamido, amino, aminomethyl, substituted
aminomethyl, carboxyl, esterified carboxYl or
hydroxymethyl group.

There is no definition as such for R4 in the patent
but it is apparent (from column 2, lines 4 to 6, 54 ‘and
55) that it can represent a substltuted or
unsubstituted lower hydrocarbon group, a carboxyl
group, or an esterified carboxyl group.

It is indicated from column 1, line 63 to column 2,
line 18 that compounds of the above formula and the
corresponding norbornanes may be further substituted at
any one of the available positions in the ring nucleus
by any one or more substituents defined for Rj, R2, R3
and Rq or by a lower alkynyl, cycloalkyl,
cycloalkylloweralkyl, or amino group to producé
compounds of formula 7-Rj, Rp-Y-2-R3-5-norbornene-Rz-3-
R4 and the corresponding norbornanes in which Rg )
represents the substituent further included in the
ring. It would appear from Example LIV that Rg may
also represent an oxygen atom attached through single
bonds to each of the 5- and 6-positions of the
norbornene-(ane) nucleus, i.e. R is an epoxy group.
These are no other examples where an Rg substituent is

m) wasg

present.

The compounds of the above formulae, especially
those in which the R3 and R4 substituents are _
carboxamido and carboxyl groups respectively, are said

)
n



of wat®er using a Dean h Pé{«QEMEﬂﬂ\iEETr

under reduced pressure]apd the renainipg
chromat ogr aphy on silifal ust A SEP 8896n! pr

v/iv) as eluant to give tEe.desired pr opu
oil (15 g). Infrared speC anal ysis of the product showed v[err] at 1765
cnferr] (i) and 1698 ¢nferr](s).. Fxa R2~i) Preparati-on of a

hydrogenat ed sggchai @s@f'ﬁ‘l/déé dfrf;terﬂ&&ié(ééév‘fnoEgé g%ga%mhkxs'fatved

cycl opent adi eng A sol ution succl ni c_anh erivative prepared

as in Exanpl e B1(R27Y(N-R3-aonorkesnenenRerand- @zeerhpylmgesnandd@@@d i nto
an aut ocl ave tegetdepondiny oo Hsd ighes) obheBRr €Aatuth HredtsBydnoggnation

intermediates in the preparation of 2-R3-3a,4,7,7a-
tetrahydro- 4,7-(Rj,R2-Y)-Rg-isoindolines, the
corresponding 3a,4,5,6,7,7a-hexahydro compounds, N-
oxides and acid addition salts thereof, and quarternary
ammonium compounds which are therapeutically active
compounds useful in the treatment of peptic ulcers.

U.S. Patent No. 3,641,108 discloses propargyl
esters of the general formula

z )

"

wherein R is hydrogen or alkyl and Z is a 1,3 -
cyclopentylene or 1,3 - cyclopent-4-enylene group
having no substituents other than lower alkyl, there
being no more than 5, and preferably no more than 1, of
such substituents if any is present. By the term lower
alkyl is meant linear or branched chain alkyl of up to
about 4 carbons, such as methyl, ethyl, isopropyl,
tert-butyl and the like, with methyl being preferred.
The'propargyl esters are said to be useful as
bactericides and fungicides. | s
It has now surprisingly been found that certain
cyclopentadiene derivatives possess useful dispersant

uene  was subsequently renoved
resi due was purified by flash

met hane/ methanol m xture (95:5

t Substitutei shiedt - X Septeraber @AW

properties.
In accordance with the present invention, there is
~ provided a compound of the general formula



pressurised with hydrogen (6 MPa) and

ed for 2 days. The autocl ave contents
"Hyfl o" (trade narkz filter ig

e was rvRstityte sheet r Sberte %"s P8

d the product as a yellow oil (4 g) (15%
starting materia 1 succimi€« —anhydri de derivative as

determ ned by [ekr] (ii) Preparation of a bis imde adduct, a
conpound of formula I in which Rerr] and Rlerr] are each hydrogen, X 1s
3.4, each R is a (Jerr]- xyrj al k I Rlerr] and Rl err] are each hydrogen,
p ese [err]

RS (1)

-~ 24 5 catalyst.
the contents of
wer e subsequent |
renove the cat al
fromthe resulti

in which Rl and R2 each represent a hydrogen atom,'or
together represent a carbon-carbon single bond; each of
R4 and RS independently represents a hydrogen atom, or
a C1-Czq alkyl or phenyl group, each of which may be

 optionally substituted; R® represents a hydrogen atom,
or a C3~Cyp alkyl or phenyl group, each of which may be
optionally substituted and R7'represents a group -CHp-
NHR8 in which RS represents an optionally substituted
-alkyl group, or a group -COX wherein X represents an
optionally substituted alkoxy group or -NHR8 where RE
is as defined above; or Ré and R7 together represent a
group

. f —,—c:H--—a ,or—CHZ—E;Hz—
T

where R8 is as defined above; x is 1 to 6, preferably 1 A

to 4; and each R3 independently represents an
optionally substituted alkyl or alkenyl group or a
group of formula '

CHZ —Y

—-'-CHZ-—O (11) | \



and two groups
(CH err])[err]-
A solution of 4

qrm a bridging group -

NH-(CH[err])[err] -, e.g. [err]

fd as described in (i) above (12 , 20 anl)
and t¥iethylend et 1an$pp 1gg 4]g] 9.5 molSubstituta shert (I5ERIP s19
refluxed for 2 W th rennv;l of water using a Dean and Stark trap.
Tol uene was sulpsequer =mev-ed] under redlced pressure and the renaining
resi due was putified by flash chf omat ography on silica using a

di chl or onet hane/ met hanol ﬁ]X[UFE’(95 5 v/v) as eluant to give the desired

product, a bis imde, (68{ a f{_o)m__(iﬁ)n__y
9

(IIIA) or

—D—Y : _ (IIIB)

wherein m is in the range 0 to 25, n is in the range 1
to 20, each R? independently represents a hydrogen atom

ororauﬁtgala g.to ethyl group, D is derived from a
safurafe&lﬁyérocarbon containing from 20 to 500 carbon

atoms, and Y represents a group of formula

(13 ')x' 4
RS .
o5 (IV)
Rz 7t

in which R1, RZ, R4, RS and R6 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, R’' represents a group R7 .
as defined above or. a group -CHO or -COOH, or RS and

R7' together represent a group

IB
—E—o——ﬁ— , —C—N—C—,
) ) _ 1 \

8 Ts
—CH, — T or —CH,—N—CH,—

where R8 is as defined above, each group R3 containing
a total of up to 550 carbon atoms, with the provisos
that up to a maximum of 3 R3 groups can each
simultaﬂeously contain a total of greater than 40



25 ; yellow oil 7.R§P‘QSCEMEMT' pectral - anal ysis of the product showed

% at 1768 cnferg] f(m err] (s). - max Exanpl e
3 (i) Preparation pffa I aI yjated c clopentadlene 6&

transfer method) 1mlgr§cﬁ£ cane (@ésytu'@ shegt|-)9 Septe @ﬁf@gﬁ%ne
(20 g, 0.3 mol) a solution of potassi um hydroxi de (50% (400
m, 6.0 nol) were fheated, |nthe prgsenees of

tvai 1Bl ¢ 21)%%5% iR o e L R T
hal f an hour contaln a total of greater than 20 carbon atoms. Thus,
when one R3 group contains more than 40 carbon atoms,
not more than two other R3 groups individually contain
more than 40 carbon atoms.

In this spécification, unless otherwise stated, an
alkyl or alkenyl group or an alkyl moiety in an alkoxy
or haloalkyl group may be linear or branched. _

It is preferred that in formula I above Rl and R2
together represent a carbon-carbon single bond.

Each of R4 and RS independently represents a
hydrogen atom, or a Cj-C2q0 alkyl or phenyl group, each
of which may be optionally substituted. Examples of
suitable substituent groups include halogen atoms and,
in relation to the phenyl group, additionally C1-Cg
alkyl, C1~Cg alkoxy and C1-Cg haloalkyl groups.

Preferably each of R4 and RS independently
represents a hydrogen atom, a C1-Ci2 alkyl group, or a
phenyl group optionally substituted by one or more
substituents selected from C;-C3 alkyl, C1-C3 alkoxy
and C1-C3 haloalkyl groups.

More preferably, each of R4 and RS independently
represents a hydrogen atom, a C1-Cg alkyl, especially
methyl, group, or a phenyl group optionally substituted
by one or two substituents selected from methyl and
methoxy groups.

Most preferably, R4 and RS both represent a
hydrogen atom. :

R® may represent a hydrogen atom, or-a C1-C20 alkyl
or phenyl group, each of which may be optionally
substituted. Examples of suitable substituent groups
are those mentioned above for R4 and RS.

Preferably R6 represents a hydrogen atom, a C1-Ci2
alkyl group, or a phenyl group optionally substituted

~.

by one or more substituents selected from C;-C3 alkyl,
C1-C3 alkoxy and C1-C3 haloalkyl groups.
More preferably, Rg represents a hydrogen atom, Cj-



and then at 90[err]
cooled, diluted wt

filtered through "
magnesi um sul phat e

440g of the desired |pr

mLﬁc%_mThﬁhEEZT Hours. The reaction m xture was
‘tjol.uene (400 nm}),| then washed with water (500 ml) and
lift e 4§ SEPeP9goqnt]. The filtrate was dried over

nd tol uene was rjerfovedSubstitute sieeled IpTertembert H996e| d
| 8t ed cycl opent adi ene contai ni ng, on

average, 3.8 (err]-fal kyl shbstituent gr-ogs as later determned by [err]C

derivati ve of G SUkp] Sp8¥iatly lnebRD MoplR ed 2 BReByl SRKE IV

al kyl at ed cyclagisinrall byieswibs ti tretied nbyi gnabovetweosustdtuenss) and nal eic
} S V, ' o] 300 M) and heated at
refl ux under a m%%%%ﬁ%%ﬁée@i jé[géhlgﬁtr:#&f‘gebggg tS(()n m xture was al | owed

anhydride (11 &

to cool and the t3feEhPRREe

tFSPFRFenta anB¥ArPg8RcaloBressure to

leave a residue. Rt ifdgatdoresdnt he ¢rsususchyNiik8sbnchihoant RBraphy on
silica using a petroleums irit/dig#£¥llﬁ%her ntxturi gio:lo v/v) as el uant
gave t he desi : e i t tiply
he desi FREPTITRIY, 3% PSRRI SRS FHESePr¥4Li FECBP- t RE Aulti pl

al kyl ated cyclgymeig ati@eyhesein nalmyﬁé$mtsoghdopﬁmoggllynfrar ed spectral
anal ysis of thfpstituted alkoxy group or -NHR where R is as

defined above.

When X represents an optionally substituted alkoxy
_group} it may be an unsubstituted Cl-Czo, preferably

c.__-C

12

15’ alkoxy group, or it may be a substituted

alkoxy group such as a pentaerythritol- derived moiety
or a polyalk %ene glycol-derived moiety, e.g. a grou
of formula R -0-(CH CH O) -, where p is 3 to 9 and R
is a C -C__ alkyl group, og a group of formula HO-
(CHZCH O)q-, where q is 4 to 14. Two groups X cag
together be a bridging group, e.g. a group

H, OH

CH, OH

or a group of formula ——o——(CHZCHZO)q—— ’
where q is as defingd above.

The groups -NHR and -NR are derived from primary
amines containing one or more nitrogen atoms, e.g. 1 to
8 nitrogen atoms and, optionally, one or more oxygeﬂ
atoms, e.g. 1 to 200 oxygen atoms. N

For example, the primary amine may be a branched or
unbranched, saturated, aliphatic Cl-Cls, preferably cl—
C._, amine containing 1 or 2 nitrogen atoms such as

methylamine, ethylamine, propylamine, butylamine, sec.

butylamine, 1,2-diaminocethane, ethanolamine and 3-
dimethylamino-l-propylamine. The primary amine may
also be a compound of the general formula



product showed v[e r'“EP,‘r"cfé’EHT&HE@Jr (m and 1780 cnferr] (s). (iii)
Preparation of a ng i mde adduct] p conpound of forrmula I in which R and
R toget her represefitfa 11 SEP 1994
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each Slestitute sheetC- 9 September 19965

carbon-carbon singfefbond, x is 3.B,
6 7 18 | Ky, Rerti Rl err] are each hydrogen, R err] and
‘Rlerr] together represent _[err] - 10 - 11
L L .
H N-(CHR ) -CH -[A-CH -(CHR ) ] -NH (V)
2 r 2 2 rs 2

wherein A is -NH or -0-, each R11 independently
represents a hydrogen atom or a methyl group, r is in
the range 1 to 3, and s is in the range 1 to 8 when A
is -NH or s is in the range 1 to 200 when A is -O-.

Particularly preferréd compounds oflformula V are
those in which A is -NH, r is 1, each R represents a
hydrogen atom, and f is in the range 1 to 5; or A is -
O-, r is 1, each R represents a methyl group, and s
is in the range 4 to 40.

The primary amine may further be a compound of the
general formula '

Hy 12 ins
H, N—[IH—CHZ—O]t-—CHZ H,—[0—CH,—CH],~NH,  (VI)
2 —~[0—CH, —CH], —NH,
O_iHs |

in which R12 represen%g a2 hydrogen atom or an ethyl
group, wherein when R represents a hydrogen atom,
then eigh of t, u, and v is in the range 1 to 100 and
when R represents an ethyl group, then each of t, u
and v is in the gange 1 to 10.

Two groups R can together be a bridging group,
e.g. a group of formula '

11 11
-(CHR ) -CH ~[A-CH -(CHR ) ] - (V')
r 2 2 r s

where A, R , r and s are as defined above, or a group
of formula

-~ Hy 12 _ _r'ls
—-[iﬁ——cnz—olt—cnz— —CH, —(0—CH, —CH] ,—
H, —[0—CH, —CH], —NH,
L.,

(VI')



rr])[err] -NH(CH err])[err]-NHerr],
A solutlon of{ tfhe succini ¢ anhydri de derivative

obtained in (ii) abdvd (f5 SEP199¢1dl )] and tri et hyl ene r am
0.15 +mol) in xyl ene Q.m) was réfl uxeosﬁﬁt'tﬂt?lébﬁgt mﬁt%ew&% & %ép%

wat er using a Dean Jand Stark trap— Xyl ene was subsequently renoved under

reduced pressure an‘;g§e~ﬁennLnLng_L§3|dUdJmas di ssol ved in petrol eum -
spirit (300 m yhapd washee Wit andaw&tﬁ@ra% Iyt Medriatdie; (9P dRr¥éVv) (2 X
100 mM). The solution8was then dried over nagne3|unlsul hat e flltered
and the petrol SGRPBSI K t Zhas toaRGRET md@r T e FRrHRER t he

desired product a nono

and Rlerr] is -(CH efr;
i.e. [err]

(©]

~

L . L
CH,

12
whereGR ’ t7 u and v are as defined above.
R and R can together represent a group

- r I
—E-én—ﬁ— , —CH, —N—E——— , or —CH, —N—CH, —
0 0

the first of these being particulariy preferred.

| I% is preferred in formula I that e%ch of R, R
and R. represgnts a hydrogen atom and R 5represents a
group -CHZNHR , OT Ehat eagh of R and R represents a
hydrogen atom and R and R together represent a group

Iﬂ
8

"where R is as dgfined above. |

Each group R may contain a total of up to 550, \
preferably up to 400, more preferably up to 300, and
especially up to 250 carbon_atoms, with the provisos
that up to a maximum of 3 R groups can each
simultaneously contain a total of greater'than 40
carbon atoms and that the groups R taken together
contain a total of greater than 20 carbon atoms, e.gq.
up t03300; preferably up to 150, carbon atoms.

R may be, for example, a Cl—c40' preferably Cl--~"

C more preferably C -C and especially C ~C
36’ P Y 51700 P ¥ ~9™18’



| m de,- as a pal e yell MEN'MSEEET Inf r ar ed spectral analysis of the
product showed v[err] ] (g) andblgoo CELerr}(s) . angples 4
to 26 By processgs [si i1 gF escribed in a es 0]

above,” further conpofin he Subsélmneosheﬂr-eQ@emam@@rai§96
detailed in Tables I : ich the follow ng abbreviations are

used: - DAP thylan1no 1-jpropgl am ne DETA : diethyl ene
TETA .

Liimee T STOUR SF. 5 ERLIRLAPRR gEB0p certlEl'cion € S ene

olefin monomers, preferably a polylsobutenyl group,
containing from 20 to 500 (corresponding to a number
average molecular weight (M )} range from 280 to 7000),
preferably from 50 to 400 (M range from 700 to 5600),
and in particular from 50_ton2003(Mn range from 700 to
2800), carbon atoms, any given R group being
optionally substituted with one or more, preferably one
or two, substituent groups. :

Examples of_sultable\substituént groups include
halogen atoms (e.g. chlorine atoms), nitro, hydroxyl,
cycloalkyl, alkoxy, haloalkoxy, amino, alkylamino,
dialkylamino, formyl, alkoxycarbonyl, carboxyl,
alkanoyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
carbamoyl, alkylamido, aryl, alkaryl, heterocyclyl and
polyoxyalkylene groups. When any of the forzgoing
substituents contain an alkyl or alkylene moiety, this
may be linear or branched and may contain up to 12,
preferably up to 6, and especially up to 4, carbon
atoms. A cycloalkyl group may contain from 3 to 8,
preferably 3 to 6, carbon atoms. An aryl group may be
any aromatic group, especially a phenyl or naphthyl
group. An alkaryl group is an aryl group substituted
by one or more, preferably one or two, alkyl groups. A
heterocyclyl group may be any saturated or unsaturated
ring system, e.g. a C -C_ ring system, containinq‘at
least one heteroatom selected from oxygen, nitrogen'énd
sulphur, 5- and 6- membered rings being especially N
preferred, e.g. a tetrahydrofuranyl, furanyl,
piperidinyl, pyridinyl, tetrahydrothlophenyl or
thlop%enyl (thienyl) group.

R may also be a group of formula II, IIIA or IIIB
as defined above and is preferably a group of formula
II or IIIB. Preferably in formula IIIB, D is derived
from an unsaturated hydrocarbon being a polyalkene
prepared from CZ-C6 olefin mbnomers, e.qg.
polyisobutene, containing from 20 to 400, more

-~



PEHA :- pentaethyl enfe
am ne, a conpoun

o, r is 1, each [Rjer 1]1 sgprﬁggn

st{a net hyl group and s

is 4 to 5 020004 |_*Jef fanin 9" ponabsyamewl‘mé -éhiSeptember 1996
conpound of fornulajV aboveTm—which A IS - O, r is 1, each
R represents a neth 7 gr-oud ahd s is 33

Tabl e | preferably 35 to' 390, and most preferably 50 to 200,

- carbon atoms.
x' in formula IV above is preferably 0, 1 or 2,
most preferably 0 or 1. 6
- It is preferred that in formula IV, R and R
together represent a group

ip
— —_ﬁ—_
1]
8
where R 1is as defined above. : _

Particularly preferred compounds of formula I are
those in which X is 1 and R represents either a C_ -

C 00 polyalkenyl group or a group of formula IIIB in
which D is derived from an unsaturatgd hydrocarbon and
X' in formula IV is 0; x is 2, one R gepresents a Cso-
C200 polyalkenyl group and the other R represents a
9zoup of formula II in which x' in formula IV is 1 and
R represents a C -C20 polyalkenyl group; or X is 3
to 4 and each R independently represents a C7-C
alkyl group. '

It will be appreciated that the compounds of
formula I are capable of existing as different
geometric isomers. The present invention thus includes
both the individual isomers and mixtures of such
isomers. . .

The present invention'also provides a process for
the preparation of a compound of formula I as defined
above which comprises reacting a compound of the

18

general formula

i ( 3 )x . 4
1
6
s (VII)

RT "



| REPLACEMENT SHEET | | |
Exampl e X et "fAm ne from whi ch No.
N-R err] is derived 4 4 derr]- aIkyI DAP 5
4 Jerr]-alkyl{ 171SEP 9% t+ 55
D400 7 3. 6 Clerr]-al Subst:tutqggbg@t 89 September 1986
Clerr]-alkyl DAP 9 3.6 Cerr]- C[err] al kyl
3.6/ - DAP

DAP 10

l : -al§y+
wherein x, R, R, R, R, R and3R are as defined

. above, provided that if a group R represents a g;oup

~. .

of formula II,
represents a group -CHO or -COOH or R and-R

represent a group
1

6
represents a group -CHO or -COOH, or R and R

ITIA or IIIB then in f%rmula %Y R
together

’7"
R

together represent a group

T

with a compound of the general formula

-8

B-H (VIII)

represents a -COOH group, then_B

wherein, when R 7%

represents a group X as defined above, oguwhen R
represents a -CHO group or when R and R together

T

8
then B represents a group -NHR as defined above; and,
where necessary or desired, selectively hydrogenating
the product so obtained to reduce carbonyl (C=0) or

represent a group

.

imine (C=N) unsaturation. _

The compounds of formulae VII and VIII are
conveniently reacted in the presence of a solvent under
reflux conditions. Suitable solvents include aromatic
hydrocarbon solvents such as toluene and Xxylene, and
chlorohydrocarbons such as dichloromethane.

Hydrogenation, if desired, of the reaction product
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—15_
of the compound OF Tormula VII with the compound of
formula VIII may be carried out in conventional manner,
e.g. as described in Advanced Organic Chemistry,
Reactions, Mechanisms and Structure, by Jerry March,
3rd edition, published by Wiley-Interscience, pages
1093 to 1l100. _

The compounds of formulae VIII are known compounds
or can be prepared by processes analogous to known

processes.

Thus, for example, compounds of formula VIII where
B is a group X wherein. X represents a C. -C alkoxy
group or a group of formula R —0-(CH2CH 0) - where p
and R are as defined above are commerc1algy available
from member companies of the Royal Dutch/Shell Group
under the "DOBANOL" trade mark. »

Compounds of formula VIII where B is a group -NHR ,
e.g. 3-dimethylamino-l-propylamine, and compounds of
formula V above in which A is -NH such as diethylene
triamine, triethylene tetramine, tetraethylene
pentamine and pentaethylene hexamine are commercially
available from the Aldrich Chemical Company Ltd.,

(U. K)., and compounds of formula V above in which A is
oxygen, as well as compounds of formula VI above are
commercially available from the Texaco Chemical
Company, Bellaire, Texas, U.S.A.

The compounds of formula VII are novel -
intermediates. Accordingly, the present invention N
further provides a compound of formula VII as defined
above.

The compounds of formula VII may convenlently be
prepared by a process which comprises reacting a
compound of the general formula

X
N e

(RS n)



Am ne from whi ch No.

Exanpl e X RFerri P

N-R-N is derived ﬂrﬂ’LACéMENT §HEH Cerr]-Cerr]-alkyl

12 3.6 {Q err]-alkyl . D400 13

( errq-al kyl 1 61 Subsgitute shepter S]S@meymber 1996
TETA 15 4 gFg?kﬁ? q err] -al kyl DETA 16
Cerr]-Cerr]-al ky TETA 17 16 - 4 "

Cerr]-Cerr] - ; P \

Jerr]-Gerr]- ﬁ dlgbove and Ae%ch R

Clerr]-Clerr] J.éqd,@sgendently repregeph@n optionaglly gubstltuted
Cerr]-(err] ad']d@l or alkenyl gr%@ﬁa% defined f5®® R or a group of

Cerr]-Cerr]-alk \ 3.6
Jerr]-err] & La PEHA 23 3.7
Cerr]-Cerr]-alkyl TETA 24 3.7
Cerr]-Cerr]-alkyl TETA %g —t 3.7
Cerr]-Cerr]-alkyl 3.7
Gerr]-Clerr]-alkyl  —ct, @ Iry
—(CHZ—IH-—O)“—( .),,—-Y' (ITIA') or
9
—D—Y"' (IIIB')

~ .

9
wherein m, n, R and D are as defined above, and Y'
represents a group of formula

3')x'
2

. ”
wherein x' and R ' are as defined above, each group R3
containing a total of up to 550 carbg;} atoms, with the
provisos that up to a maximum of 3 R groups can each
simultaneously contain a total of g;.;eater than 40 "

TEPA

4

carbon atoms and that the groups R taken together \

contain a total of greater than 20 carbon atoms,
with a compound of the general formula

4 6

(XI)
Rs Y

7"

4 5 6
wherein R ,, R, R and R are as defined above; and,

if desired, selectlvely hydrogenatlng the product



Exanpl e 27 (i) Pre r%ﬁPLGGEMENIasHEg ein derivative of a multiply
al kyl ated cycl opentjadi ene - 29 -

Acrolein (10 g, 0.4 jnDh)4 tjo a stirred solution of the muliiply
al kyl-at ed cycl opentja |ene %Etﬂgg gjan avSubsfituge shegt C[9e$Pl_Pt9q"é‘P'rf§§Bkyl

substituent groups jobterwedin Exafple 1(i) above (84 g, 0.14 nol) in
toluene (300 m). The reaction m xtufe wa37refl uxed for 1 hour, cooled and

the tol uene S4P564U ngﬁdngEsﬁgﬂc%uBrl%S%%% {ecgave a

residue. Purification of t edr esi due chromat ography on silica
using a petroﬂEH%#%%ﬁ@t%¢@«e?h9b é§h€?5ﬁ¥*beﬂeln Advanced Organic

Chemistry, Reactions, Mechanisms and Structure, by
Jerry March, 3rd edition, published by Wiley- |
Interscience, pages 745 to 750.

The selective hydrogenation reaction to reduce C=C.

unsaturation is conveniently carried out in known
manner, for example by using a palladium on charcoal
catalyst.

' The compounds of formula IX and XI are known
compounds or can be prepared by processes analogous to
known processes.

Thus, the compounds of formula IX may conveniently
be pfepared by reacting cyclopentadiene or '
dicyclopentadiene with at least one compound selected
from the group consisting of

R3 '—L ¢

L——(CH%——i#f—O)m——( H) ,—L
9 9 and
L—D—L

' 9
wherein m, n, R , R and D are as defined above and L

represents a leaving group such as a halogen atom or a
hydroxyl group, e.g. as descrlbed in U.S. Patents Nos.
4,721,823 and 5,012,023. _

It will be appreciated that .in the preparation of
the compounds ofhﬁormula IX using a reactant containing
2 leaving groups, L, it is possible for complex



Ited product, the acrolein derivative of
the multiply al kyka Cl opent a§li éne, as a pale yellow oil (15 ).

I nfrared spectral jadal ys§ f99&e {pjoduct showed v[err] at_ 1718 cni (s).
(ii) . Preparation df és{nggPi?n?ne adduct Substituta $)eele9(I8RtEMBRE f"éﬁ[} g,

0.166 nol) was ad i.o-ar—acTOr el n lderivative prepared as described in (i)
.above (20 g, 0.033} nol) and magnesj.um stlyghate in dry dichl oromet hane (100

(20ferr) O andEhS SHirld ¥ S mer Rl eed FEPRLE T ©

(20[err] Q) and’ DI Ogr 655 6
spectral anal }dnkedTi¥e eagnasiorhesuitohdre fammaden Theseratrustured the
di chl or onet hapgu1Rs Hee ERYRE tE ¥o RAMGE S NP SIS W ef Gt iglex pr oduct

containing the desired bis i mne adduct. (il] éﬁyd 0 eq?pion of bis imne
adduct, to forfh &R€oSiR ¥y oS zS?"ImHQﬁHWrﬁ‘ I%%‘tg?‘-} B R34 ERBget her
Efpre]seg a i:prlbgnlctt&rls@no‘bitlaghedbmld gimidlakleanh &?d&dedst:@ _
err]-Cerr] _a RLerr rr rr £a ydrogen, R is
-CH err]-NHR hRac l?ﬁ‘o&ﬁgnpﬁﬁ%é ehé&dﬁmﬁlvﬁ]‘gg‘l%&% ostﬁfng way as
- (CH err]) [ er theNdofpefuads] pife formitial WHIer o [fomm] analogued evf |the
compounds of formula I. Indeed, it is the case that
the formation of minor amounts of very high molecular
weight materials has been observed in practice (as seen
from gel permeation chromatography analysis). These
high molecular weight materials would be expected to
show the same good dispersancy properties as the

(90:10 v/v) as el [opePaBtMENhS

compounds of formula I.

Particularly preferred compounds of formula XI are
maleic anhydride and acrolein. _

The compounds of formula I above may be used as
dispersant additives in lubricating oils. Accordingly,
the present invention further provides a lubricating
oil composition comprising a major amount (more than
50%w) of a lubricating oil and a minor amount,
preferably from 0.1 to 10%w, especially from 0.5 to
5%w, based on the total composition, of a compound of
formula I as defined above. '

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

Natural lubricating oils include animal and

[

vegetable o0ils, such as castor o0il. Mineral oils
comprise the lubricating oil fractions derived from
crude oils, cocal or shale, which fractions may have
been subjected to certain treatments such as clay-acid,
solvent or hydrogenation treatments. Synthetic
lubricating oils include synthetic polymers of
hydrocarbons, modified alkylene oxide polymers, and
ester lubricants, which are known in the art. These
lubricating oils are preferably crankcase lubricating
oils for spark-ignition and compression-ignition
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tetrahydrofuran a .e e
al um ni um hydri de §( .
sel ectively hydroge ate
the reaction m xt gre

The cr YdéBLAG urosgg;qn d in (ii) above was dissolved in dry

sql ution was cooled to -30[err]C. Lithium
) jwas added to the cooled solution to
el(¢=N) b@ubstitute skedi <9i Septembrrut99€nd

it f[room tenperature for 2 hours. The

3% ﬁ@row

reaction m xture S then cooled to O[ejrig;_to whi ch water was added
slowy. Filtratigon of the Teact+eR-m xture to renove the solids followed by

renmoval of thEengdfesyy bt diei udelarl s iyl a stitkricanted Betadrdue.
Purification gbriieg e:auﬁtee %& Ié@%ﬁﬁmw{mspéhsﬂusasus' ng a

nEthanOl/d'Chlorog%e@%ra &%rf%%égﬁ/ base on]component of

the compOSLtlons accordlng to the present ihvention 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 oils 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, frictionk
modifiers or metal-containing detergents such as
phenates, sulphonates, alkylsalicylates or
naphthenates, all of which detergents may be overbased.

The compounds of formula I above may alsc be used
as dispersant additives in fuels. Accordingly, the
present invention further provides a fuel compositien
comprising a major amount (more than 50%w) of a fuel
and a minor amount, preferably from 0.01 to 2%w,
especially from 0.01 to 0.5%w, based on the total
composition, of a compound of formula I as defined



gave the desired pro MENT SHEge Fonpound, as a yellow oil (15 g).
Exanple 28 (i) Prep ' | yi sobutyl ene-substituted

cycl opent adi ene d Jpql yi sobutylene (PIB) (Merr]95
g, 0.05 nol), cyclode tad| ene (%g r&jbstltatéeb@%ﬁqugo‘é@@m b% é

pot assi um hydr oxi de f( 57 gy —afe— g n 464" phase transfer catalyst (1 9
In toluene (50 m) e introduced in o g eaction vessel and stirred for
10 mi nutes at 5 err]C. The reactror~~¥ xture was heated for 2 hours at
80[err]C, thefPB¥BFed to anbient tenperature (20[err]C) and diluted with
petroleun1sp|r|t SﬁQQaﬁtk fuéhe iﬁbﬂhﬂ@nhwmidﬁﬁﬁbﬁﬁ\Mdﬁb\Mﬁéﬂs(5 X 200m )
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was added. Th@aﬁeaétﬁéﬁlﬁﬁﬂt§F@mw§§r?ﬁéﬁqﬂ§¥ﬂﬂ9%ﬁ°%#ﬁqmm under a nitrogen
synthetically produced aromatic hydrocarbon mixtures,
thermally or 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;
antioxidants such as phenolics, e.g., 2,6-di-tert-
butylphenol or phenylenediamines, e.g., N,N'-di-sec-
butyl-p-phenylenediamine; dyes; metal deactivators:
dehazers such as polyester-type ethoxylated
alkylphenol- formaldehyde resins; corrosion inhibitors,
such as a polyhydric alcohol ester of a succinic acid
derivative having on at least one of its alpha-carbon
atoms an'unsubstituted or substituted aliphatic

- hydrocarbon group having 20 to 500 carbon atoms, for
example, pentaerythritol diester of polyisobutylene-
substituted succinic acid, the polyisobutylene group
having a number average molecular weight of 950;
antiknock additives other than lead compounds such as
methyl cyclopentadienyl-manganese tricarbonyl or ortio—
azidophenol; co-antiknock additives such as
benzoylacetone; or carrier fluids such as a polyether
e.g. a C -C15 alkyl-substituted propylene glycol ("SAP
949" which is commercially available from member
companies of the Royal Dutch/Shell group), "HVI" or
"XHVI" base 0il, or a polyolefin derived from C_-C
monomers, e.g. polyisobutylene having from 20 to 175,
particularly 35 to 150, carbon atoms.

The lubricating oil and fuel compositions of the
invention may be prepared by adding one or more




bl anket for 1 hour| BERLACEMENE®BHEERe] reaction mixture

- 31 - was concent {afe Fefl pressure and the residue thus
obt ai ned was purifje b11f 3o r pnpt ography on silica using, as t, a
di chl-or onet hane/ pefr ¢l eum'Spi rit nl xjure (Sobgirute sheeb- B %ﬁﬂtem'éerdég?%ed
product, the succi fi t—erhyeh--ge—atr{vative of the nono-Pl B-substituted
cycl opentadi ene, a$ a pale yellow oi} (4425 9). (iii) Preparation of a bis

i m de adduct, a 00119510 T Torqy nd Rl err] together
represent a caTPEIECH ?fimFbQV?ssﬁpaE§€?i¥ 2 & pol yi sobut enyl
chain, Rerr] thrﬂﬁatiﬂgeaeleanhﬁhghrog@mnvémeemtly, an additive
concentrate is blended with the lubricating oil or
fuel. Such a concentrate generally comprises an inert
carrier fluid and one or more additives in a
concentrated form. Hence the present invention further
provides an additive concentrate comprising an inert
carrier fluid and from 10 to 80%w, based on the total
concentrate, of a compound of formula I as defined
above. ' _

Suitable inert carrier fluids are hydrocarbons and
mixtures of hydrocarbons with alcohols or ethers, such
as methanol, ethanol, propanocl, 2-butoxyethanol or
methyl tert-butyl ether. For example, the carrier
fluid may be an aromatic hydrocarbon solwvent 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 compound of formula I as defined above as a
dispersant additive.

The invention will be further understood from the
following illustrative examples.
Example 1 | .
(i) Preparation of a multiply alkvylated cyclopentadiene

(alcohol method)

A mixture of Cg—c L alcohols (424 g, 2.65 mol)
having mean relative molecular mass 160 + 3 as
determined by gas chromatography (available under the
trade mark "Dobanol 91" from member companies of the
Royal Dutch/Shell Group) was deoxygenated and then
heated together with powdered potassium hydroxide (87%)
(10.3 g, 0.16 mol) and dicyclopentadiene (6.6 g, 0.05
mol) to 180°C in a reaction vessel equipped with a Dean

A




and R[-err] together r@n‘séﬁww SHEET and two groups Rlerr] together
forma bridging grqu [- o D L. forr]

CH err]-NH enr err err e.
,(A SE)Ie{]” E)L of] a SU(CI ni 2 ianyﬁd#ﬁ %( rivat %Sptlﬂﬁwwta@(ﬁﬂlwm 1906ii)
above (27 g, 0.0023 noty

- 22 -
and Stark trap. As soon as water began to collect in
the Dean and Stark trap, further dicyclopentadiene |
(28.4 g, 0.215 mol) was added portionwise to the
reaction mixture over a period of 4 hours.- The
temperature of the reaction mixture rose gradually to
approximdtely 24WT:and'was held at that temperature
until no further water was produced. Once cooled, the
reaction mixture was diluted with hexane (500 ml),
washed with water (8 x 500 ml) until a neutral pH was

- obtained, and then dried over magnesium sulphate. The
hexane was subsequently removed under reduced pressure
to give a crude product (430 g). Purification of the
crude product to remove unreacted alcohol using a wiped
film evaporator .yielded 241 g of the desired product, a
multiply alkylated cyclopentadiene containing, on
average, 3.4 Cg-Cji-alkyl substituent groups as later
determined by 13C Nuclear Magnetic Resonance
Spectroscopy (NMR) following step (ii) below.
(ii) Preparation of a succinic anhydride derivative of a

multiply alkylated cvclopentadiene
The multiply alkylated cyclopentadiene obtained in

(1) above (11.4 g, 20 mmol) and maleic anhydride (3 g,
30 mmol) were dissolved in toluene (200 ml) and heated
at reflux under a nitrogen blanket for 2 hours. The
reaction mixture was allowed to cool and the toluene .
was subsequently removed under reduced pressure to
leave a residue. Purification of the residue by flash
chromatography on silica using a petroleun
spirit/diethyl ether mixture (95:5 v/v) as eluant gave
the desired product, the succinic anhydride derivative
of the multiply alkylated cyclopentadiene, as a pale
yellow oil (7.4 g). 1Infrared spectral analysis of the
product_fhowed a peak (vﬁax) at 1855 cm— (m) and at
1778 cm (vs).
(iii) Preparation of a blS imide adduct, a compound of
formula I in which R and R together represent a -
carboq—carbon single bond, x is 3.4, each R is a Cg-
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and triethylene tetra
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- 32- Exarpl e 2%vl, R dmThisae I tiaPl hg 7sane
procedure as ll%ﬁ;sc%i'bed iann Exanpl ee 2%3%sﬁ¥%?ﬁ§§§ﬂeﬂ %xcé%{i Ehat in
step (i) a PIBSINeBFLREASRYed and in step (iii)
. I‘
| 8 |

and two groups R together form a bridging group -

CH_) _-NH-(CH_) -NH- -, e.qg.

(Co-C1alkylds 4 | - | Co-Cq1alkyl)3 4

Cli)o—NH—(CH2) 2~NH—(CH2)

A solution of a succinic anhydride derivative
prepared as described in (ii) above (15 g, 0.025 mol)
and triethylene tetramine (1.83 g, 0.0125 mol) in
toluene (200 ml) was refluxed for 2 hours, with removal
of water using a Dean and Stark trap. Toluene was
subsequently'removed under reduced pressure and the
remaining residue was purified by flash chromatography
on silica using a dichloromethane/methancl mixture
(95:5 v/v) as eluant to give the desired product, a'bis

imide, as a pale yellow oil (15 g). Infrared §Eectral \
analysis of the product showed v at 1765 cm (m)

and 1698 cm ~ (s). - mex

Example 2

(i) Preparation of a hydrogenated succinic anhydride
derivative of a multiply alkylated cyclopentadiene
A solution of a succinic anhydride derivative

prepared as in Example 1 (ii) (4 g, 40 mmol) in heptane
(250 ml) was introduced into an autoclave together with
5% palladium on charcoal (1 g) as hydrogenation



pent aet hyl ene hexani e REBLABEMENTOSHEETO$ ol ) - was used. A bis inide’
product was obtai nedjag a brown visC¢u liquid (8.9 g), i.e. a
conpound of formula If ifn Wy giy rr] and Rl err] together represent a
car bon- carbon single bo§1 P1>9<9‘|s 1] R Substitugé shpet yOsSeptesnier L6,
Rlerr] and R err] ggn, Rerr] and R err] together
represent [err] and two grpup4RfFerr] together forma bridging

group - cathPPs?." | I BlitodTabe W'Y e durided] Wit -Hyalsddd
(6 MPa) and the contents of the autoclave stirred for 2
days. The autoclave contents were subsequently
filtered through "Hyflo" (trade mark) filter aid to
remove the catalyst and then heptane was removed under
reduced pressure from the resulting filtrate to yield
the product as a yellow oil (4 g) (15% starting
material, 85% hydrogenated succinic anhydride
derivative as determined by C NMR).
(ii) Preparation of a bis imide adduct, a compound of
formula I i% which RL and R‘ are each hygrogen, X is
3.4,_each R6 is a gg-cll alkyl, R and R are each
hydrogen, R and R together represent

_ Ta
8 o
and two groups R together form a bridging group -
CH -NH- (CH -NH- (CH - .g.
(Cly) g (CH) TN (CRY) 7 9

(Co-Cq1alkyl) |
1 3.4 Co-Cqqalkyldz 4
—(CHZ)Z—NH-(CHg)z—NH-(Cﬂz)z—N<: .

A solution of a product prepared as described in
(i) above (12 g, 20 mmol) and triethylene tetramine
(1.4 g, 9.5 mmol) in toluene (300 ml) was refluxed for
2 hours, with removal of water using a Dean and Stark
trap. Toluene was subsequently removed under reduced
pressure and the remaining residue was purified by

flash chromatography on silica using a
dichloromethane/methanol mixture (95:5 v/v¥) as eluant
to give the desired product, a bis imide, as a pale
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An ice cold, 50% aquepu
added, with stirring,

0.22 +nol),
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(i) Preparation of a multiply alkylated cyclopentadiene
(phase transfer method)
l1-Bromooctadecane (500 g, 1.5 mol), cyclopentadiene
(20 g, 0.3 mol) and an aqueous solution of potassium
hydroxide (50%) (400 ml, 6.0 mol) were heated, in the
presence of [methyltrialkyl(C -C )ammonium chloride]
(a phase transfer catalyst available commercially under
the trade mark "Adogen 464"), at 70°C for half an hour
and then at 90°C for a further 2 hours. The reaction
mixture was cooled, diluted with toluene (400 ml), then
washed with water (500 ml) and filtered through
"Celite" filter agent. The filtrate was dried-over
magnesium sulphate and toluene was removed under _
reduced pressure to yield 440g of the desired product,
an alkylated cyclopentadiene containing, on average,
géa C. _-alkyl substituent groups as later determined by
C NMR following step (ii) below.
(ii) Preparation of a succinic anhydride derivative of a
multiply alkylated cyclopentadiene o
The multiply alkylated cyclopentadiene obtained in
(i) above (100'g, 0.1 mol) and maleic anhydride (11 g,
0.11 mol) were dissolved in toluene (300 ml) and heated
at reflux under a nitrogen blanket for 1 hour. The
reacton mixture was allowed to cool and the toluene‘was
subsequently removed under reduced pressure to leave a
residue. Purification of the residue by flash
chromatography on silica using a petroleum
spirit/diethyl ether mixture (90:10 v/vf as eluant gave
the desired product, the succinic anhydride derivative
of the multiply alkylated cyclopentadiene, as a pale
yellow solid (50 qg). Infrared_spectral analysi§lof the
product showed vmax at 1850 cm (m) and 1780 cm (s).
(iii) Preparation of a mono imide adduct, a compound of
formula I in which Rl and ngéogether represent a

D.1 nol) and "Adogen 464" phase
498 #1). The reaction m xture was

tirred at ambi ~TETpeLai-tH O, _for 15 ninut t
SolerrC for Hretto gtk VB T oSt s o EREERReY, bpefhsAL FRAnYS TS 1o hE ed
washel76Bt bmwat ém) (8ngd 17023@& ni )(sunti |

a



$ ) gh ration under reduced pressure

_ ﬁ&. S%Ped m) of PI B- substituted cycl opent adi ene
(220 g). (ii) Preparpt i | g ¢ anhydride derivative of a bridged
al kyl-at ed cycl opent gdi lere——___ The cru e pruhstituthsbeeled i %mﬁeyn%ot89§220
g, 0.2 nmol) and nmal di c anhydrlde 9 ¢, 0.2 nol) were dissolved in tol uene.
(800 m) and heated a uader_a!nit 2égen blanket for 1 hour. The
reaction mxtu d o} d th en S tly
renoved under égducedéglr:g?gursgﬂgog ngg ;(r g? lé %J\@flcanlon oi1 g he
residue by fIa%thhroﬁatégﬂthya§ﬁ GthchngpggnraB elaigh® fFegedtherm
spirit and thepagigbbaronet hane, gave the desired product, the succinic
anhydri de derivative of the xylyl-bridged, nono-PlB-substituted
cycl opent adi ene, as a brown oil (220 g). Infgared spectral analysis of the
product showed v[err] at 1861 cnferr] (m and 1783 cnferr] (vs).

T

g :
and R is -(CH_ ) -NH-(CH ) -NH-(CH ) -NH , i.e.
22 2 2 22 2

~ 33 - over hagnesiu
yi el ded t he crude,

(CigH37)5.8 ﬁ

ﬁ

A solution of the succinic anhydride derivative

obtained in (ii) above (15 g, 15 mmol) and triethylene
 tetramine (22 g, 0.15 mol) in Xxylene (300 ml) was

refluxed for 2 hours with removal of water using a Dean
and Stark trap. Xylene was subsequently removed under
reduced pressure and the remaining residue was
dissolved in petroleum spirit (300 ml) and washed with
a methanol/water mixture (90:10 v/v) (2 x 100 ml). The
solution was then dried over magnesium sulphate,
filtered, and the petroleum spirit was removed under
reduced pressure to yield the desired product, a mono
imide, as a pale yellow oil (15.4 g). Infrared
spegtral analysis of the product showed vmax at 1770
cm (m) and 1700_cm (s).
Examples 4 to 26 _

By processes similar to those described in Exaﬁples

—(CH, ) , —NH—(CH, ) , —NH—(CH, ) , —NH,

1 to 3 above, further compounds according to the _
invention were prepared as detailed in Tables I and II
below in which the following abbreviations are used:-

DAP : 3-dimethylamino- l-propylamlne
DETA : diethylene triamine :
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(iii), Preparation o nimde, ac

Rl err] together repgegseng 135@@1-
err

are each hydrogen, R érr] and oget her represent [err] 3
Rerr] is-(CHerr])lert ' 1§ [ er rSubistisutg sheet x9; Septembar 1986
i s a polyisobutenyl ain and the other Rerr] is a group of fornula II
above in which in formula IV X~ 1571 RRear]- i s a pol yi sobutenyl chain,
Rlerr] and R err] et.her _repr, r . and Rlerr], Rerr], Rerr],
Rierr] and R[err]TE@%'ds défﬁﬁéﬁiggkﬁéiﬁgﬁgmlne

: TEPA : tetraethylene pentamine '

PEHA : pentaethylene hexamine
D400 : "Jeffamine D400" polyoxyalkylene amine, a

und of-fornula | in which Rerr] and
afbon single bond, R err] and Rerr]-

compound of formula V %bove in which A is -
o-, r is 1, each R represents a methyl
group and s is 4 to 5

D2000: "Jeffamine D200" polyoxyalkylene amine, a
compound of formul%lv above in which A is -
O-, r is 1, each R represents a methyl
group and s is 33

Table I
(R?
—R8
. 3 .
Example X R Amine from which
“No. ' N-R8 is derived
4 4 Cqo-alkyl DAP N
5 4 Ci0-alkyl TETA
6 3.6 Cig-alkyl D400
7 3.6 C1g-alkyl D2000
T8 3.8 Cig-alkyl DAP
9 3.6 C7-Cg-alkyl DAP
10 3.6 C7-Cg-alkyl DAP




£34- Jerr] wol-uidan of the succinic anhydri de derivative
obtained in (ii) \')'QC@QE)WQSHQD 43 nmol ) and tetraethyl ene pentam ne (1.35
i 1

g, 0.009 nol) tjol uene (300™Th) fwas refluxed for 1.5 hours with r%ﬁ?val
of - | 115Ep 3906 : Substitute sheet - 9 September 1996
- 28 -
Table II
—— Table I1

(RS < ﬁ 3)x'

_.R_N<
Example X R3 ' Amine from which
No. | ) N-R-N is derived
11 3.4 Cg-C11-alkyl TEPA
12 3.6 Cio-alkyl D400
13 3.6 C1o-alkyl D2000
14 3.8 Cig-alkyl TETA
15 4 Cg-Cy1-alkyl DETA
16 4 Cg-Cj1-~alkyl TETA
17 4 Cg-Cy11-alkyl TEPA
18 4 Co-Cy1-alkyl PEHA
19 3.6 C7-Cg-alkyl DETA
20 3.6 C7-Cg-alkyl TETA
21 3.6 Cy-Co-alkyl TEPA
22 3.6 Cy~Cg-alkyl PEHA
23 3.7 Cg-Cj1-alkyl TETA
24 3.7 Ci6~C1g—alkyl TETA
=~- 25 3.7 C16-Cig—alkyl ~ TEPA
26 3.7 C16-C1g—alkyl PEHA
Example 27

(i) Preparation of an acrolein derivative _c;_f a multiply
‘alkylated cyclopentadiene .




13, SHEET
E A& MENT : o uene was subsequently renoved under

wat er. usi ng a Dean
reduced pressed and

chromat ogr aphy on si ant, dichl oromethane_and then_a

v/Sybstituts sheehe IiSeptesbe; baaét
an imde, as a brownjol ed spectral analysis of the product
showed v[err] at 177 ?029CH{err] (s). Exanples 31 to 39

The procedure of %ﬁo T@g re@e ?T}taaghgdﬁgaleglggﬁgiF%pﬁ'in Tabl e

11 belowto produc oun ornul a In-Ta t he
f ol Iowi ng abbr%cvllati@nsoﬁr§hesmult1ply atkplatedcgrrdppeniadisne DCX

, ' -dichloroxyl&i€aining! &n anPééféSSP%YheEe-c -1 suE&lt%aeﬁ%hyd“dé
TETA : triethylene tetramne . tetr@et byl ene’ pentam ne PEHA
.pentaethylenég¥@HEﬁn?R¢alne¢EF%‘Exﬁ@@ﬁ%r1é%hyﬁ€ﬁ¥epép§aﬁvn9316e§§éﬁt|aIIy

a in toluene (300 ml). The reaction mixture was refluxed
for 1 hour, cooled and the toluene was subsequently
removed under reduced pressure to leave a residue.
Purification of the residue by flash chromatography on
silica using a petroleum spirit/diethyl ether mixture
(90:10 v/v) as eluant gave the desired product, the
acrolein derivative of the multiply alkylated
cyclopentadiene, as a pale yellow oil (15 g). Infrared
spgftral analysis of the product showed vmax at 1718
cm (s).
(ii) Preparation of a bis imine adduct

Triethylene tetramine (2.4 g, 0.166 mol) was added
to an acrolein derivative prepared as described in (i)
above (20 g, 0.033 mol) and magnesium sulphate in dry
dichloromethane (100 ml). The reaction mixture was
stirred for 1 hour at ambient temperatdre (20°C} and the
progress of the reaction was monitored by infrared
spectral analysis. The magnesium sulphate was then
filtered off and the dichloromethane was removed under
reduced ﬁressure to leave a crude product containing
the desired bis imine adduct.
(iii) Hydrogenation of bis lmlne adduct, to form a
compound of formula I in which R and R together
rgpresent a carbon-carbon single b%nd, X is 3.4, each
R,7 is a C -C 8alkyl, R, R andeR are each hydrogen,
R is —CHZ-NHR and two groups R together form a
bridging group —(CHZ)Z—NH—(CHZ)2-NH-(CH2)2-, i.e.

~~..

(Co-C1qalkyldz 4
' CH-NH-(Cliz)2-NH~(CH) 2—NH-(CH2)2-NH~Cl ( j¢°9'°1 1alkyliz.4
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Table 111 Exanpl e
Merr] (CPD DCX
0.25 : 1

TETA

pent aet hyl ene hexam ne and
nolar ratio of 1:2:1)
ratio of reactants No. - PIB
i neSubstitute sheet - 958eptember 1996:
950 1: 0.13 1
-— 30 -

The crude product obtained in (ii) above was
dissolved in dry tetrahydrofuran and the resulting
solution was cooled to -30°C. Lithium aluminium hydride
(1.6 g, 0.04 mol) was added to the cooled solution to
selectively hydrogenate the imine (C=N) konds in the
bis imine adduct and the reaction mixture was stirred
at room temperature for 2 hours. The reaction mixture
was then cooled to 0°C, to which water was added slowly.
Filtration of the reaction mixture to remove the solids
followed by removal of the ﬁetrahydrofuran under
reduced pressure yielded a residue. Purification of
the residue by flash.chromatography on silica using a
methanol/dichloromethane mixture (10:90 v/v) as eluant
gave the desired product, a bis amine compound, as a
yellow o0il (15 gq).

Example 28
(i) Preparation of a mono-polyisobutylene-substituted
cyclopentadiene :

Monochlorinated polyisobutylene (PIB) (Mﬁ 950) (50
g, 0.05 mol), cyclopentadiene (13 g, 0.2 mol), a 50%
aqueous solution of potaésium hydroxide (54 g), and
"Adogen 464" phase transfer catalyst (1 g) in toluene™
(50 ml) were introduced into a reaction vessel and
stirred for 10 minutes at 5°C. The reaction mikture was
heated for 2 hours at 80°C, then cooled to ambient
temperature (20°C) and diluted with petroleum spirit
(600 ml). The solution was washed with water (5 x
200ml), dried over magnesium sulphate and concentrated
under reduced pressure to give the crude, mono-PIB-
substituted cyclopentadiene (52 g).

(ii) = Preparation of a succinic anhydride deriwvate of
a mono—-PIB-substituted cyglopentadiéne _

The crude product obtained in (i) above (52 g) was
dissolved in toluene (200 ml), to which maleic
anhydride (10 g, 0.1 mol) was added. The reaction
mixture was then heated at reflux under a nitrogen
blanket for 1 hgur. When cooled, the reaction mixture

PEHA 32
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1: 0.5:1 TETA 35 1800 1: 0 5 1

TEPA 36 2400 | 11SEP- 995 : {1 PEHA 2400
1: 1L: 1 1 HEPA 38 2RQigstitute sheet 4 9 Sgptenf[ber 1996
PEHA 39 2400 T2 1 HEPA  Exanple 40
(i) Preparation of a Hridged Cvclonpnta t 3ie - An ice cold, 50@6aqueous
sol ution of po [ u(n%Q gﬂ.q%% t t JaTe R

ice cold m xt u&%g(s)fdécmé%opent gﬁl eneqr 5@0 ud Jl.hcfotJFll{énat ed]'é\Qe

pol yi sobut yl en&Ebus| @p ]Wa§8@(9‘)rl(fﬂ- by Cleap rﬁi’rr)OnhﬂﬁPQ‘%R?@éerM"

phase Ejrans;er si&té@{caYQisl(nlg ,9as félttié.'nlt%n% (d%.%lfﬂﬁomélﬂlfén{ EAFd tt FETL i t &e was
c00l 6. the T oRBHEHT MIEEHES WD a0 B iR GHE AT (500 ) ¢
washed with wapeodizty Ztth@: rslu)ccimzuld anhyatdriale peniaatiteio®dhend t hen
ielded the cr o BB pRBReLsusPl SHUTORAERINT, R

oil (14.5 g) '

(1ii) Preparation of a bis imide adduct, a compound of

formula I in which RL and R( togetheg represent a

carbon-carbon single bond, x is 1, R 1is a 6

polyig}obutenyl chain, R and R are each hydrogen, R

and R together represent

I&

T

8
and two groups R together form a bridging group -
CH ~NH- (CH -NH- (CH -, i.e.
( 2)2 ( 2)2 ( 2)2. e

PIB{MA950) ' BI1B(Mn950)
cuzaz-un-(cuz)z-nu-ccuz)z-(

A solution of a succinic anyhdride derivative .
prepared as described in (ii) above (27 g, 0.0022 mol)
and triethylene tétramine (1.6 g, 0.0011 mol) in
toluene (200 ml) was refluxed for 1 hour, with removal
of water using a Dean and Stark trap. Toluene was
subsequently removed under reduced pressure and the
remaining residue was purified by flash chromatography
on silica using a dichloromethane/methanol mixture
(95:5 v/v) as eluant to give the desired product, a bis
imide, as a yellow oil (28 g). .



(~100g). (ii) Preparatf
bri dged cycl opent adi
ahd mal ei ¢ anhydri def( ] .
heated at reflux undgrfa nistggm I
was allowed to cool pnf the tolu

- 36 - reduced presspure

anhydri de derivative of a

roduct obtained in (i) above (100 g)
re dissolved in toluene (200 mM) and
nket SobstitutesheeTh® Septamber APR6ur e
subsequent|ly renoved under

egi aud2 Fhe residue was purified by

di ssolving in spirit (1000 ) and spinning the solution in a
centrifuge at or 30 nfrutesd The supernatant liquid was then
drawn of f and conc%mtt%}%de&ﬁﬂmlere@%%@ﬂtpabé¥utéetéagﬁv§rpﬁ6dure as

described in Example 28 was followed except that in
step (i) a PIB of M 1800 was used and in step (iii)
pentaethylene hexam%ne {0.45 g, 0.00195 mol) was used.
A bis imide prqduct was obtained as a brown viscous
l%quid (3.9 g), i.e. a compound of formula I in which
R and R toget%er represent a carbon-carbon single
bond, x is 1, R is % polyi;obutenyl chain, R and R
are each hydrogen, R and R together represent

IB
8 L

and two groups R together form a bridging group -

(CH ) "[NH‘(CH ) l i.e.

PIB(M,1800) @ PIB(M, 1800)

e

—(CHZ)Z—[NH (CH; )1, N \\

Example 30
(i) Preparation of a bridged alkylated cyclopentadiene
An ice cold, 50% aqueous solution of potassium _
hydroxide (100 g) was added, with stirring, to an ice
cold mixture of cyclopentadiene (14 g, 0.22 mol),
monochlorinated polyisobutylene (PIB) (M 1378) (200 g,
0.2 mol), , '~-dichloroxyleme (17.5 g, 0.1 mol) and
"Adogen 464" phase transfer catalyst (5 g) in toluene
(400 ml). The reaction mixture was stirred at ambient
temperature (20°C) for 15 minutes and then at 80°C for 2
hours. Once cooled, the reaction mixture was diluted
with petroleum spirit (800 ml), washed with water (5 x
300 ml) until a neutral pH was obtained, and then dried




desired product, th 558%&9&”§M§&@#&Wi e derivative of the PIB-bridged
cycl opent adi ene, as {ajclear brown o}l (100 g). Infrared spectral analysis

of the product .showdd v[qr1r35pw7 3fcnierr] (s) and 1853 cnferr] :
(iii)- Preparation off §n i m de, und Substioutdishest i B Sm@mbql’e?éj%and

Rl err] together repifes

agbon single bond, Rerr] and R e

are each hydrogen, err] and R[err] ogeBBeF represent [err]

is -(CHerr])[ Hl er d is a
group of fornu é% *g&hégk%ﬁ %hmh @ %gehkraé%Pgnﬁgd%%Iylsoc%%§lene
(Merr] 1800),presisunef pielded| the crgde, Rydyirbahdgrfer mpnog§dBirer
represent [errduypstituted cyclopentadiene (220 g) .

(ii) ' Preparation of a sucinic anhydride 'derivative o

rr]

Rl err]

f

a bridged alkylated cyclopentadiene

The crude product obtained in (i) above (220 g, 0.2
mol) and maleic anhydride (19 g, 0.2 mol) were
dissolved in toluene (800 ml) and heated at reflux
under a nitrogen blanket for 1 hour. The reaction
mixture was allowed to cool and the toluene was.
subsequently removed under reduced pressure to leave a’
residue. Purification of the residue by flash
chromatography on silica using, as eluant, petroleum
spirit and then dichloromethane, gave the desired
product, the succinic anhydride derivative of the
xylyl-bridged, mono-PIB-substituted cyclopentadiene, as
a brown oil (220 gqg). infrared spectral analysis_of the
product showed vmax at 1861 cm (m) and 1783 cm
(vs) .
(iii) Preparation of an imide, a compound of formula I
in which RL and R‘ together represent a car%on—cargon
single bond, R and R are each hydrogen, R and R
together represent

5
| ‘.']j—“ —

R8 is -(CH )2-[NH—(CH ) -1 —NHZ, X ig 2, one R3 is a
polyisobutenyl chain and the other R 1is a group o§'
formula II above in which.in forggla IVx' is 1, R is
a polyisobutenyl chain, R and R together represent

J
—E_N—@—

1 2 4 5 8 _ ,
and R, R, R, R and R are as defined above, i.e.



[err]
obtained in (
g, 0.-009 nol)

and Rerr], Rerr] "R @(q’E EN?[@s"

' Q"“"nd Rlerr] are as defined above,
ilan-af- 't he succini ¢ anhydride derivative
i) aljoge iZOsg, 0.0143fnol ) and tetraethyl ene pentani ne

in tgl gend1 %

e.

1.35

ad ref ISubstitate sheefouP SeptembesntVB® of

wat er using a Deanjangd Stark trap. JTel uene was subsequently renoved under
reduced pressure agd the renmal ning - 34 -

uzc-<<::>>-cuz
HoN- [(CH2)2-HNI3-(CHo)o- . - (NH- :
2 2)2-HN13-(CHa) "< _ }X (CH2)2- INH-(CH2)213-NHp
PIB(N,1378) PIB(M,1378) -

A solution of the sudcinic anhydride derivative
obtained in (ii) above (20 g, 0.0143 mol) and
tetraethylene pentamine {(1.35 g, 0.009 mol) in toluene
(300 ml) was refluxed for 1.5 hours with removal of
water'using a Dean and. Stark trap. Toluene was
subsequently removed under reduced pressed and the
remaining residue was purified by flash chromatography
on silica using, as eluant, dichloromethane and then a
dichloromethane/methanol mixture (90:10 v/v) to give
the desired product, an imide, as a brown oil (21 g).

Infrared sgectral analysis of_the product showed vmax

at 1770 cm (m) and 1702 cm (s).

Examples 31 to 39

The procedure of Example 30 was repeated with the
variations shown in Table III below to pfoduce further
compounds of formula I. In Table III, the following -

" abbreviations are used:

CPD ¢ cyclopentadiene

DCX ¢ + '-dichloroxylene

PIB : polyisobutylene

MATLA : maleic anhydride

TETA : triethylene tetramine

TEPA : tetraethylene pentamine

PEHA : pentaethylene hexamine

HEPA : higher ethylene polyamines (essentially a
mixture of tetraethylene pentamine,
pentaethylene hexamine and hexaethylene
heptamine in a molar ratio of 1:2:1)



ography-on silica using, as eluant,
t hane/ met hanol m xture (90:10 v/v) to

2o viauhatte shaes CRSARERTRY 1996 1707

cnerr] (vs). Exa | ack D spersancy Test (CBDT) (British
Rai | Publication B ,anpl%%-of a SAE 15WM0 M ddl e East
Iubrlcat|ng oil co talnlng a conner0|§g package of a zinc

di al kyl di t hi ophosphate, _an_overtased kyl salicylate and VI

I nprover, were nodified by 1ncorporation of the i mde products ‘of Exanples
1, 2, 7, 13, EkampAd o 26, 38 and ﬁglhq-@aﬂidﬂdg;géyaﬁaﬂﬁmg t he products
at a concentration of 1 v on bl ack wag_t.hen added
to each oil 3}6’ (percent/g&g)unncre §é’ %&e i scosity at ¥ r]C
was deternined——usrng—an—UbberUhde-vrscUnErer—-ﬁr?umrresufr—rndftares good

per f or mance. e absol ut al ues obt ai ned a dependent on the
~surface area § t he carbgnbblack usedi ?%ere ore conparativggggrles

r-esi que was purifi _
di chl or onet hane an hAGENENTH BHEET
give the desired jpriodquct,” am rmtey
spect-ral anal ysis

shoul d be tesB& with i d&%0i cal sanpl és: oﬂ dar boh TETA
33 950 1:0.17 : 1 ' TETA
34 950 1:0.5:1 TETA
35 1800 1:0.5: 1 TEPA
36 2400 1:1:1 PEHA
37 _ 2400 1:1:1 HEPA
38 2400 1:2:1 PEHA
39 2400 1:2:1 HEPA
Example 40

(i) Preparation of a bridged cyclopentadiene

An ice cold, 50% aqueous solution of potassium
hydroxide (200 ml) was added, with stirring, to an ice
cold mixture of cyclopentadiene (20 g, 0.3 mol),
dichlorinated polyisobutylene (PIB) (M 1800) (138 g,
0.076 mol) and "Adogen 464" phase trangfer catalyst (1
g) in toluene (250 ml). The reaction mixture was
stirred at 5°C for 10 minutes and then at 80°C for 2
hours. Once cooled, the reaction mixture was diluted
with petroleum spirit (500 ml), washed with water (5 x
200 ml) until a netural pH was obtained, and then dried
over magnesium sulphate. Concentration under reducéd
pressure yielded the crude, PIB-bridged cyclopentadiene
(100g).
(ii) Preparation of a succinic anhydride derivative of a

bridged cyclopentadiene

The crude product obtained in (i) above (100 g) and
maleic anhydride (10 g, 0.1 mol) were dissolved in
toluene (200 ml) and heated at reflux under a nitrogen
blanket for 1 hour. The reaction mixture was allowed
to cool and the toluene was subsequently removed under

.,




RE 5y
.P.tfgfnu} égfﬁg ei ther "Flanruss" (trade mark) or

s the carbon black. (ii)

(FSCT) - The imde products of
ndSebstiite sheebr Soeaptamber 1996

| ubricating oils to gfve concen of 1.5%w active matter and tested
for conpatibility w tfseraclastoner edb -

- 38 - material8q@ceQ" StaFstiLe t > 1€ $2da OEeQLHuE%O‘than@les&a%@ tw'a%a| ly,
Dai M er Benz specjfjcation DB 6 ercentgge reducti on |n t ensi_l

stréngth (TS) @&%ﬁd%Y|%%F%@lY%%%klwﬂB?t LEURsSPZd. *PQotggﬂ results
depend upon then@aspimning teel soRi€idRl snusedentrifuge at 2500 rpm

for 30 minutes. The supernatant liquid was then drawn
off and concentrated under reduced pressure to give the
desired product, the succinic anhydride derivative of
the PIB-bridged cyclopentadiene, as a clear brown oil
(100 g). Infrared speEEral analysis of E%e productl
showed v at 1783 cm (s) and 1833 cm (m) .

(iii) Prgggration of an imide, a compound of formula I
in which Rl ang R‘ together represent a carbon-cargon
single bond, R and R are each hydrogen, R and R
‘together represent

bl ack. The tests were Jc
"Cabot Carbon El ftex 46 ;
Fl uor oel ast omer Seal iTSEP1wyg et
Exanples 1, 2, 7, 13,}1

8
—ﬁ——NT
o}
8 . 3,
R is -(CH ) -[NH-(CH ) -] -NHZ, X is 1, and R is a
group of formula IIIB above in which D is derived from

a polyisgbutylene (M 1800), and in formula IV x' is O,
n
R and R together represent o a

Ta
TT

1 2 4 5 8 . .
and R, R, R, R and R are as defined above, i.e. \

18, _
_ nzn-:(cug)z-nn13-ccnz)z-u<: &E:E:[: = (CH2)2~ [NH-(CH2)2]3-NH2



and therefore conparati e
consi stent batches. A |
these tests are given ir
IV I.m de Product

REPLALEMENT SH

tested with seals from

CBDT (% Exanpl e b . IS (% EB (%
202 : 36 33 I7 - 174

25 "SAP 220" | : . . 7
48 - A so%ytlon of($he Q&ggiplc aﬁﬂydrlde égrlvatlve )
4 _ 3 obtmined)rin (ii) abgwe (20 g, 0.0143 mol) 2and 23
14 ' tet¥aethylene ‘pentamine 281.35 g, €009 mét) 228" toluene

34

(250 ml) was refluxed for 2 hours with removal of water
using a Dean and Stark trap. . Toluene was subsequently
removed under reduced pressure and the remaining
residue was purified by flash chromatography on silica
using, as eluant, dichloromethane and then a
dichloromethane/methanol mixture (90:10 v/v) to give
the desired product, an imide, as a brown oil (21 g).
Infrared sgectral analysis oflthe product showed vmax
at 1770 cm (m) and 1702 cm (vs) .

Example 41

(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
diaikyldithiophosphate, an overbased calcium alkyl
salicylate and VI improver, were modified by
incorporation of the imide products of Examples 1, 2,
7, 13, 14, 24 to 26, 38 and 39 to give oils containing
the producté at a concentration of 13%w active matter.-
33w of carbon black was then added to each oil and

(percentage) increase in kinematic viscosity at 60°C was

determined, using an Ubbelochde viscometer. A low
result indicates good performance. The absolute values
obtained are dependent on the active surface area of
the carbon black used, and therefore comparative series
should be tested with identical samples of carbon
black. The tests were carried out using either
"Flamruss" (trade mark) or "Cabot Carbon Elftex 460"
(trade mark) as the carbon black.
(ii) Fluoroelastomer Seal Compatibility Test (FSCT)
The imide products of Examples 1, 2, 7, 13, 14, 24
to 26, 38 and 39 were incorporated in lubricating oils
to give concentrations of 1.5%w active matter and
tested for compatibility with fluoroelastomer seal

Ta
gubstltutrsm;et 9 September 1996

good perfornmance. Resul ts of
bl e

1



. nemcsuem SHEET |
24 50 s 22 25 44
- ' 16 18 = 40 - 22
21 "SAP 220" | Jo 195EP B9 15 16 38
27 - - 23 27 3 Substitute sheet 48§ September.1996
13 17 " SAP 220 43 1 - 23 21 a
denot es "Flanruss caru&ﬁﬁaﬁmﬁe~——4&~4kﬁnnes "Cabot Carbon Elftex 460"
carbon bl ack X éé&&& éﬁé“&%ﬁﬁﬂ&léfbbﬁw 53504 and,
polylsobutylene erlved I S- suc ni m ess di spersant

(pol yi sobut y| eResffigakky, Joinkss Renz speqgifijgation "bB"§615.
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:
Table IV
Imide Product - FSCT
of CBDT (%)
Example a b TS (%) EB (%)
1 - - 202 ‘36 33
2 - 174 27 25
"SAP 220" - 195 31 29
7 48 - ' 6 6
13 43 - 4 3
"SAP 220" 32 - 24 23
14 46 - 29 25
"SAP 220" 32 - 34 29
24 50 - 17 22
25 44 - ' 16 18
26 40 - 22 21
"SAP 220" 46 - 15 16
38 27 - 23 27
39 19 - 13 17
"SAP 220" 43 - 23 21

a denotes "Flamruss" carbon black

b denotes "Cabot Carbon Elftex 460" carbon black
"SAP 220" is a commercially available
polyisobutylene-derived bis-succinimide ashless
dispersant (polyisobutylene of M 950, amine is
TETA) n
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formula [err]

atom or together reprg Tk
Rl errd independently rdprfesents a—trye
or phenyl group, each
represents a hydrogen Atp

MS 1. A:conpound of the general

CLAI

s jon si ngl e bond; each of Rerr]

bpfi onal Iy substituted; Rlerr]
39 -

of fwhi qf‘sﬁ)b&e

m

A IMS

1. A compound of the geheral formula

RN O Y

(R),
. R!
]
o (I)
R? 7

1 2
in which R and R each represent a hydrogen atom, or

together represent a carbon-carbon single bond; each of

R and R independently represents a hydrogen atom, or
a C -C alkyl or phenyl group, each of which may be
optionally substituted; R represents a hydrogen atom,
or a C_-C alkyl or-phenyl group, each of which may be
opt%onally subsgituted and R represents a group -CHZ-
NHR in which R represents an optionally substituted
alkyl group, or a groug'-cox wherein X reprgsents an8
optionally substituted al%oxy grgup or -NHR where R._
is as defined above; or R and R together represent a

group

8 8

8
-——ﬁ——N — , —CH,—] —E_ , or —CH, —I—CHZ—
0 : -

where R 1is as defined above; x is 1 to 6; and each R

independently represents an optionally substituted
alkyl or alkenyl group or a group of formula

—CHz“O (1I) .

TS 7004

and R err] each represent a hydrogen

and

)ognSabstitut@shaet & Séptaneber] 1986ky|



or a (Jerr]-Cerr] alkyl or phenyl group, each of which may be optionally
substituted and Rerr] represents a group -CHerr] - NHR[err] I n mhich
Rlerr] represents: ot tuted al kyl group, a group -

wheréi n X represent 6 SHEEB Ubst | tSulstitutek shgelyr SU&memWR] 895]
where R err] is as [dgfi ned above; Rlerr] and R err] together represent a
group [err] re1ﬂsgp]?b€ gs jdefi aed-above; x is 1 to 6; and each
Rl err] independentlfy {r epresent nfoptionally substituted al kyl or al kenyl
group or a group of formutra—fer

~—(CH, —CH—0) ,—(CH) . —Y
9 14

(I1IAa) or

~—D—Y (IIIB)

wherein m is in the range'o to 25, n is in the range 1
to 20, each R 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

( ')x' 4

R1
6 .
s (IV)
Rz 7t

in which Rl, gz, R4, R5 and R6 are_as defined above; x'
is 0 to 5; R is as defined fog.R other than a group7
of formula II, IIIA, or IIIB, R represents a group R
a§,defined above or a group ~CHO or -COOH, or R and

R together represent a group

—_—

B S .
_ﬁ_o_ﬁ' -E._j' B CF"S*.

- | Ta , TB
—CH, —N—E—— or = —CH,—N—CH, —

8 N 3
where R 1is as defined above, each group R. containing



Lerr] ' RﬂD{%C b ( 111B) wherein mis in the

rangé 0 to 25, nis tn 20, each Rerr] independently

represents a hydroge or ethyl group, Dis derived froma

sat urated or unsatur {c nt SSubdstijute sheen- 9t Bememnbelr H3AG
atons, and Y represeijt

Up to 550 carbon atoms, with the provisos
that up to a maximum of 3 R groups can each
simultaneously contain a total of greater than 40
carbon atoms and that the groups R taken together
contain a total of greater than 20 carbon atomf.. _
2. A compound according to claim 1, wherein R and R
together represent a carbon-carbon'single bond.

3. A compound according to claim 1 or 2, wherein each
R independently represepts a C1 —C40 alkyl group, a
CSO-C polyalkenyl group, or a group of formula II or
IIIB as defined in claim 1. _

43 A compound according to claim 3, wherein x is 1 and
R represents either a C_ -C 0 polyalkenyl group or a
group of formula IIIB in which D is derived from an
unéaturaged hydrocarbon and x' in formula IV is 0; x is
2, one R represents a CSO- 200 polyalkenyl group and
the other R represents a ggoup of formula II in which
x' in. formula IV is 1 and R represents a CSO-C200
polyalkenyl group; or X is 3 to 4 and each R
independently representsxa C_"-C18 alkyl group.

5. A compound acgord%ng to %ny one of claims 1 to 4,
wherein each of R , R and R represengs a hydrogen
atom gnd R reprgsénts a group -CH_NHR & or each of R
and R represents a hydrogen atom and R and R

together represent a group

i‘_/‘\

\

T ywwnn

where R8 is as defined in claim 1.

™~ 6. A compound accorging to %ny one of the preceding
claims, wherein -NHR or -NR is derived from a primary
amine of the general formula

11 11 :
H N-(CHR ) -CH -~-[A-CH -(CHR ) ] -NH (V)
2 T r 2 2 :



Lerr]

Rlerf] and R[err]
for Rlerr] other t
represents a group
Rlerr] and R err]

wher
repr
the

is -
or t
gene

wher

« _,_.M-—i
[ epLACMENT HEET | |
REPL dd== 1 in which Rlerr],Rerr], Rerr],
arfe as defineg bqve; x' is 0 to 5; Rerr] is as defined
f la 11, IIlA or I1IB, Rerr]
Jabov eSubrstiutg sheet CAGeptentmnH 986

representya group [err]
_42_

ein"A is <NH or -O-, each R11 independently
esents a hydrogen atom or a methyl group, r is in
range 1 to 3, and s is in the range 1 to 8 when A
NH or s is %n the range 1 to 200 when A is -0-;
wo groups R together are a bridging group of the
ral formula

. 11 11
-{(CHR )} -CH -[A-CH ~-(CHR } ] -~ (V')
: r 2 .2 rs

11
e A, R , r and s are as defined above.

7. A process for the preparation of a compound of
formula I as claimed in any one of claims 1 to 6 which

comp

‘wher

rises reacting a compound of the general formula
(R%)
R x 4
R6
RS (VII)
R? . 7

. 1 2 3 4 5 6 . .
einx, R, R, R, R, R and R3 are as defined in

‘claim 1, provided that if a group R represents %'group
of formula II, IIIA or IIIB then in formula IV R :

repr
repr

‘7"
R

toge

esents a group -CHO or -COOH or R and R together

esent a group
—}I—O—E— S

6
represents a group -CHO or ~-COOH, or R and R
ther represent a group

e

T

with a compound of the general formula

B-H (VIII)



REPLACEWIENT SHEEY | -
| ne & eacll droup: Rl err] containing
g, With the provisos that up to a
| t aneously contain a total of

where Rlerr] is as def aarcysioaacpamE
- 41+ a total of up tp b5
maxi mum of 3 Rl err] grju-sqkiﬁkgg

greafer than 40 carbon}atans.-ane - b SubstitutRsbeet - SaReptandeet h2P6
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4 " )
wherein, whei R represents a -COOH group, then7§
represents a group X as defined a%ove, or when R
represents a -CHO group or when R and R together

represent a group - :

then B represents a group -NHR8 as defined above; and,
where necesSary or desired, selectively hydrogenating
the product so obtained to reduce carbonyl (C=0) or
imine (C=N) unsaturation. _

8. An intermediate compound of formula VII as defined
in claim 7. '

9. A lubricating oil composition comprising a major -
amount of a lubricating oil and a minor amount of a
compound of formula I as claimed in any one of claims 1
to 6. |
10. A fuel composition comprising a major amount of a
fuel and a minor amount of a compound of formula I as
claimed’ in any one of claims 1 to 6.

11. An additive concentrate comprising an inert carrier
fluid and from 10 to 80%w, baéed on the total
concentrate, of a compound of formula I as claimed in
any one of claims 1 to 6.

12. Use of a compound of formula I as claimed in any

one of claims 1 to 6 as a dispersant additive. \

————

o VD R



2: A conpound according to claiml, wherein Rlerr] and Rlerr] together
represent a carbon-carbon single bond 3. A conpound according to claim1l
6r 2, wherein each R err] independently represents a Cerr]-Clerr] alkyl

group,

a err]-Clerr] polyal kenyl group, Substititeghest -rdSeptember 3996 | B

as defined in claiml. 4. A conpound according to claim3, wherein x is 1
and Rlerr] represents either a CJerr]-Cerr] polyal kenyl group or a group

of formula I1I1Bin which Dis derived froman unsaturated hydroc@s [fen4and
X" in formula IVis 0; x is 2, one Rerr] represents a CJerr]-(err]
pol yal kenyl group and the other R r@apsesenksa & group of fornmula Il in which

x'" informula IVis 1 and Rlerr] represents a Cerr]-Cerr] polyal kenyl

gr oup;
al kyl

or x is 3to 4 and each e esentsaC[err] Clerr]
group. 5. A conpound acc%@%@%ﬁal ms" 1 to 4, wherein

each of Rerr], Rerr] and R err] represents a hydrogen at om and R err]
represents a groURombdildds &N L], or each of Rlerr] and Rerr]

represents a hydrogen atom an err] and R[err] together represent a group
( 3)x 4
R! -
Rﬁ
RS (I)
R? 7

wherein Rl, R2 are each hydrogen, or together represent carbon-
carbon single bond; R%, RS are each hydrogen, or optionally
substituted C1-Cyq alkyl or phenyl; RS is hydrogen, or optionally
substituted C;=Cyg alkyl or phenyl; and R’ is -CHy-NHR® wherein R®
is optiona;ly substituted alkyl, or -COX wherein X is optionally
substituted alkoxy or -NHRE; or RG, R7 form

v roo o F
—ﬁ—N—ﬁ— , —CH, —N—ﬁ— , or —CH,—N—CH, —
o) o) o) | '

x is 1 - 6; and each R3 is optionally substituted alkyl or alkenyl,

or .
| CH,—Y . A
'_—cHé'—-<<::::Sr 7?"3 SHEET HA

S B :

B EEF]

.-—-(CHZ-jEH——O)m-_;( H) , —Y ' S

I (ITIA) or
4 9
—Db—Y . (IIIB) >
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addr, . 8 where Rerr] is as defined in.claiml1l. 6. A conpound
accordl ng to any one of the preceding clains, wherein -NHR[ err] or -NR[err]
s derived froma primary am ne of the ener al formula [err]

- 42 - wherein Ais -NH or -O, each R[ @rrBubstiapesiient P Peptarsbar 4996
hydrogen atomor a nethyl group, r is in the range 1 to 3, and s is in the
range 1 to 8 when Ais -NHor s is inthe range 1 to 200 when Ais -0O;

wherein m is 0 - 25, n is 1 - 20, each R? is hydrogen, methyl or

ethyl, D derives from hydrocarbon containing 20 - S00 carbon atoms,

and Y is
(13'))&' .
R
Ré
o5 (IV)
" :
R RTI

wherein Rl, Rz, R4, Rs, RS are as above; x' is 0 - 5; rR3' is as R3
other than groups II, IIIA or IIIB:; R7' is R7, -CHO or -COOH; or
RG, R7' form

T TT

—CH—N—f—  or —CH,—N—Ch—

each R3 containing up te 550 carbon atoms, with certain provisos;
process; intermediates; lubricating oil compositions, fuel
compositions, additive concentrates; and use of formula I compounds

as dispersant additives.
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UL IO N %0
or two groups Rlerr] together are a bridging group of the general fornula
-(CHR[®err])-CH err]-[A-CH err]-(CHR err])[err]][err] - (V")
where A, Rlerr], r and s are as defined above. 7. A process for.the
preparation of a compound of formula | 4% cBabstituitershesy - &Januanailf871 to
6 which conprises reacting a conpound of the general fornula _
(Vi) wherein x, Rerr], Rerr], HRerr], HRerr], Rerr] and R err]
are as defined in claim1, provided that if a group Rlerr] represents
agroup of formula Il, I11TAor IIIBthen in fornmula IV R err] represents a

group - CHO or COO—lor Rlerr] and R g klp 4 Qogther

CYCLOPENTADIENE DERIVATIVES

Compounds of formula

( 3); '

R‘
(I)
R? 7

wherein R, R2 are each hydrogen, or together represent carbon-
carbon single bond; RY, RS are each hydrogen, or optionally -
substituted C1-Czq alkyl or phenyl; RS is hydrogen, cf ocptionally
substituted C;-Cyg alkyl or phenyl:; and R' is —CHZ-NHRB wherein R®
“is optiona;ly substituted alkyl, or -COX wherein X is optionally |
substituted alkoxy or -NHR8; or Rs, R? form ”

T i T
—ﬁ-'—N—ﬁ—- , —CH, -—-N-—ﬁ—— , or ——CH, —N—CH, —
e O 0 o

X is 1 - 6; and each R3 is optionally substituted alkyl or alkenyl,

or . _
. CHy—Y ' .

e, c S

o | o (1D,

—(CH, —IH—ﬂJm~<iH),n+¥
C ' 9

) (IIIA) or

—o—y - -(IIIB)--P‘
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represent a group Rlerr] represents a group -CHO or -COOH, or Rerr]
and R['err] together represent a group with a conpound of the general

formul a B- H (VL)
45 Substitute sheet - 29 January 1997

wherein m is 0 = 55, n is 1 - 20, each R? is hydrogeh, methyl or -

ethyl, D derives from hydrocarbon containing 20 - SQ0 carbon atoms,

and Y is
(13 .)x' .
R .
Ré
ns (IV)
2

wherein Rl, Rz, R4, R5, R® are as above; x' is ¢ - §5; R3' is as r3
other than groups II, IIIA or ILIIB; R?' is R7, -CHO or -COOH; oxr
Rs, R7' form

T 1T
0 o] _O .
—CH, —N—ﬁ— or —CH, —N—CH,—
each R3 containing up to 550 carbon atoms, with certain provisoes;.
process; intermediates; lubricating oil compositions, fuel '
compositions, additive concentrates:; and use of formula I compounds
, as dispersant addzt;ves
%
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o . 4 6oMOLR-O
~43= wherein, when R err] represents a -COOH group, “then B represents a

group X as defined above, or when R err] represents a - CHO group or when
R-err] and Rlerr] together represent a %roup [err] then B represents
a group -NHR[err] as defined above; and#4whéSubsiiibteshest o27ddeiaben, 1999
sel ectively hydrogenating the product so obtained to reduce carbonyl (C=0
‘or. imne (C=N) unsaturation. 8. An internmedi ate conpound of formula VII as
defined in claim?7.

TS 7004

ABSTRACT

CYCLOPENTADIENE DERIVATIVES

Compounds of formula

3
( ; ) x R
R
_ RS
i Rs
RZ

(1)

R?
wherein Rl, RZ are each hydrogen, or together represent carbon-
;carbon single bond; R4, RS are each hydrogen, or optionally
substituted C;-Cyp alkyl or phenyi; R6 is hydrogen, or optionally
substituted C;~Cyq alkyl or phenyl; and rR? is —CHZ—NHR8 wherein RS
is optiona%ly substituted alkyl, or -COX wherein X is optionally
substituted alkoxy or -NHR8; or R®, .R7 form .

8 8 _

—ﬁ—N—ﬁ— , —CH, —N—-ﬁ—— , or —CH,—N—CH,—

x is 1 - 6; and each R3 is optionally substituted alkyl or alkenyl,

or

N\ . CH—Y. -
n— .

_(CHz—TH——O)m—-(TH)n——Y (IIIA) or

—D—Y (LIIB)

wherein m is 0 - 25, n is 1 - 20, each R? is hydrogen, methyl or
ethyl, D derives from hydrocarbon containing 20 - 500 carbon atoms,

"Jand Y is

(IV)
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g "A lubricating oil conposition conprising a major anount of a |ubricating
oil and a m nor anount of a conpound of fornula | as clainmed in any one of
claims 1 to 6. 10. A fuel conposition conprising a nmgjor anount of a fuel
and a minor anmount of a conpound of for#Bl-a Sukslitytens i 37 Lgtabhes 18399
claimg 1 to 6. 11. An additive concentrate conprising an inert carrier
fluid and from 10 to 80%v, based on the total- concentrate, of a conpound of
formula | as clained in any one of clains 1 to 6. 12. Use of a compound of
formula | as clained in any one of clains 1 to 6 as a dispersant additive.

wherein RL, R?, RY, RS, R5 are as above; x' is 0 - 5; R3' is as R3
other than groups LI, IIIA or ITI3; R7' is R7, ~CHO or -COOH; o
R6, R7' form

8

|
_ﬁ—o‘—ﬁ—- . —ﬁ—N——j—-,

o o]
8 8
_ —CH, _N—ﬁ— or  —CH, —N—CH, —
N\ _ !
each R3 containing up to 550 carbon atoms, with certain proviso;;
process; intermediates; lubricating oil compositions, fuel
compositions, additive concentrates; and use of formula I compounds
as dispersant additives.
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