PRQCESS FOR MODI'FYI NG A POLYOLEFIN The present invention relates to a
process for nodifying a polyolefin having term nal unsaturation and in
particular a termnally unsaturated pol ypropyl ene or polybutene. It is
known to nodify a pol ybutene by reacting with maleic anhydride to 5 forma
succi ni ¢ anhydride having a chain derived fromthe pol ybutene. However,
this reaction has the di sadvantage of having to be carried out at
relatively high tenperatures. It is the object of the present invention to
devi se a process for nodifying a polyoléfin which is carried out at a

rel atively noderate tenperatures. 10 Accordi ngly, the present

I nvention is a process for nodifying a polyolefin having 10 to 120 carbon
atons and in which the unsaturated groups are predom nantly of the

vi nyl i dene .type (=CH2) sai d process conprising bringing the polyolefin into
contact -with a generator of carbenes or of nitrenes in an addition reaction
in order to enable the carbenes or the nitrenes to add across the _
vinylidene 15 wunsaturation of the polyolefin. By the expression "the

unsat urated groups are predom nantly of the vinylidene type (=CH2)" as used
‘herein and throughout the specification is nmeant that nore than 50% of the
unsaturated groups in-the polyolefins are of the vinylidene type.

Pol yol efi ns which predom nate in the vinylidene type unsaturation 20 are

different in their react PROCESSFORMODIFYING AROLYVIOIEFIN whi ch usual l'y
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this reaction has the disadvantage of having to be carried out at relatively high

temperatures.
It is the object of the present invention to devise a process for modifying a

polyolefin which is carried out at a relatively moderate temperatures. _
10 Accordingly, the present invention is a process for modifying a polyolefin

having 10 to 120 carbon atoms and in which the unsaturated groups are

predominantly of the vinylidene type (=CH2) said process comprising b'ringing the

polyolefin into contact with a generator of carbenes or of nitrenes in an addition

reaction in order to enable the carbenes or the nitrenes to add across the vinylidene
15  unsaturation of the polyolefin.

By the expression "the unsaturated groups are predominantly of the
vinylidene type (=CH3)" as used herein and throughout the specification is meant
that more than 50% of the unsaturated groups in the polyolefins are of the
vinylidene type. Polyolefins which predominate in the vinylidene type unsaturation

20 are different in their reactivity from conventional polyolefins which usually have
less than 50% of the unsaturated linkages in the terminal unsaturation. Methods.
of preparing such polyolefins in which the unsaturated linkages are predominantly
of the vinylidene type (the so-called "terminally unsaturated polyolefins) are well
known. The polyolefin is suitably a polypropylene or a polybutene and is

25  preferably a polybutene. A typical example of such a polyolefin is the



prqocess for producing this polymer is claimed and described in our
publ i shed EP- A-145235. ULTRAVI S[err] can be produced in grades which have
a termnal unsaturation (ie =CH2 end group) content of over 60% and in M
ranging fromb5 750-5000. Such PIBs can be produced substantially free of
chl ori he by the process described in our pyblished EP-A-145235. Such PI Bs
are different fromnost comercial pol ybut€&nes which have | ess than 20% of
vinylidene type unsaturation. The preferred polyol efins used in the present
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The generator of the carbene used as a reactant in the process of the
20  present invention can be a diazo compound of the formula R1-CHNj in which R1

is an organic radical. This organic radical can advantageously contain a functional
group and, in particular, a functional group capable of reacting with an amine such
as, for example, an acid or ester functional group. The nitrene generator can be an
- azide having the formula R2-N3 in which the R2 radical is an organic radical and
25  preferably an aromatic radical. Like the R! radical, it can contain a functional
group capable of reacting with an amine. In the process, 1 to 2 mol of generator
is/are used per mole of polyolefin.
According to the process of the invention, the generator decomposes to
generate molecular nitrogen and carbenes or nitrenes and addition of the carbene or
30  of the nitrene across the carbon-carbon double bond of the polyolefin takes place.

_ During this reaction, the carbene addition results in a 3 carbon atoms ring whereas
nitrene addition results in a ring containing 2 carbon atoms and 1 nitrogen atom. -
Thus, the reaction product comprises a compound having a ring containing 3
atoms, at least two of which are carbon atoms, substituted by a hydrocarbon chain

35  derived from the polyolefin reactant. The decomposition of a diazo compound to



Thys, .the reaction product conprises a conpound having a ring containing 3
atoms, at least two of which are carbon atons, substituted by a hydrocarbon
chain 35 derived fromthe polyolefin reactant. The deconposition of a

di azo conpound to 3 generate the nitrene is advantageously carried out
in the presence of a catal yst such as cop@er powder. The polyolefin and the
generator can be brought into contact in a hydrocarbon sol vent such as
n-hexane. This is carried out at a tenperature 5 generally ranging from
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' carried out in a hydrocarbon solvent such as n-hexane. In order to increase the

yield of the amide, the solvent is suitably chosen to form an azeotrope with the
water of the reaction. This reaction with an amine is suitably carried out at
atmospheric pressure and at a temperature in the range from 50°C to 250°C. The:
20  duration of the reaction is suitably in the range from 1 to 20 hours. The amine
used for this reaction is suitably a monoamine or a polyamine. A list of amines that
. may be used is recited in French Patent Application No. 2,677,644. At the end of
the reaction with an amine, the amide formed has a ring containing 3 atoms, at least
two of which are carbon atoms, substituted by a hydrocarbon chain derived from
25  the reactant polyolefin. .
The amide can advantageously be used as a dlspersmn additive in oils or in
fuels.
The present invention is further illustrated by the following Examples.
Example 1
30 The following were introduced into a 0.5 litre glass reactor equipped with a
stirrer rotating at 300 rpm and heated to 100°C..
200 g of ULTRAVIS® polybutene (ex BP Chemicals Limited), having a
number- average molecular mass of 162 g,
5 g of copper powder as catalyst, and
35 10 g of ethyl diazoacetate N3-CHCO,CH,CH3



25, the reactant polyolefin. The am de can advantageously be used as a

di spersion additive in oils or in fuels. The present inventi.on is further
ilustrated by the foll ow ng Exanples. Exanple 1 30 The foll ow ng
were introduced into a 0.5 litre glass reactor equipped with a stirrer
rotati‘ng at 300 rpm and heated to [err]. 400 g of "ULTRAVI S[err] pol ybutene
(ex BP.-Chemicals Limted), having a nunber- aver age nol ecul ar nmass of
162 g, 5 g of copper powder as catalyst, and 35 10 g of ethyl

di azoacetate [err] 4 over ur.. At the end of thi uration, the
reactor was coBY¥d h%r'réémet_%‘aﬁg?lﬁi Gyration dhe repgton was Gy e‘gEﬂj@(?"l hereto. The
m xt ur e obt ai nethpersurkiand arrgdamewastddded thesdtd.| Thel mitdry obtained was filtevedier t o
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gl ass reactor i thptwo sets of isomers with the C3 methyl.and the C1 carboxyethyl substituents

either having a cis or trans configuration with respect to each other. These
structures are illustrated below:

' CO,Et Et0,Q
C1
c c
c3
N chain e chain
trans . cis
15 . 9.5 g of functionalised polybutene obtained above and 3 g of N-hydroxy-

2-ethylethylenediamine were reacted at 170°C for 6 hours in a glass reactor with a
volume of 50 ml. At the end of this duration, the reactor was cooled to room
temperature and the excess unused amine was removed under vacuum. A polymer
derived from the polybutene, containing 2% by weight of nitrogen, was thus

20 obtained.
Example 2 - _

200 g of ULTRAVIS® polybﬁtene (ex BP Chemicals Limited) having a
number-average molecular mass of 350 g and 9.9 g of benzoic acid para-azide are
introduced into a 0.5 litre glass reactor equipped with a stirrer system rotating at

25 300 rpm and heated to 190°C, the azide being added to the reactor over 15
minutes. The reaction mixture was maintained under a nitrogen atmosphere. The
-appearance of a brown coloration was observed during introduction of the benzoic .
acid and nitrogen gas was evolved. The reaction mixture was kept stirred for a
further 5 minutes and was then cooled. The product recovered was analyzed by

30 infrared spectroscopy and complete absence of the carbon-carbon double bonds in



volLume of 50 nml. At the end of this duration, the reactor was cooled to
room+tenperature and the excess unused anine was renpved under vacuum A
pol ymer derived fromthe pol ybutene, containing 2% by wei ght of nitrogen,
was thus 20 obtained. Exanple 2 200 g of ULTRAVI S[err] pol ybutene (ex BP
Chemical s Limted) having a nunber-averagesnmol ecul ar mass of 350 g and 9.9
g of benzoic acid para-azide are introduced into a 0.5 litre glass reactor
equi pped with a stirrer systemrotating at 25 300 rpm and heated to
[err], the azid j r es. The reaction
m xture was nai ﬁ}}%(ﬂgn g%gnﬁrﬂjr?ﬁ{]aﬁlg @ﬁﬁ%?%)gl ﬁl\}lé%lb%emﬁgppear ance of a
brown col oration was observed during introduction of .the benzoic acid and
nitrogen gas was evol ved. The reaction m xture was kept stirred for a
further 5 mnutes and was then cool ed. The product recovered was anal yzed
by 30 infrared spectroscopy and conpl ete absence of the carbon-carbon
doubl e bondssin t he product was confirmed, and no indication of NH
vibrations. 5 10 15 20 25 30 35 6 Clainms: 1. A process for nodifying
a polyolefin having 10 to 120 carbon atonms and in . ,
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whi.ch~t he unsaturated groups are predomi nantly of the vinylidene type
(=CH2)* said process conprising bringing the polyolefin into contact with a
generator of carbenes or of nitrenes in an addition reaction in order to
enabl e the carbenes or the 5 nitrenes to add across the vinylidene

unsat uration of the polyol-efin. 2. A process according to Caiml
wherein the polyolefin is a polypropylene or a pol ybutene. 3. A process
according to Claim1l or 2, wherein the generator is a diazo conmpound or an
azide. 10 4. A process according to any one of the preceding d ains
wherein the generator contains a functional group capable of reacting with
an am ne. 5. A process for producing a functionalised am de said process
conprising reacting an addition product defived froma process according to
any one of the preceding Clains 1-4 with an anine to formthe am de. 15 6.
An additive for lubricating oils or fuels, said additive conprising an

am de obtained by a process according to Claimb5. 7. -A conpound
conprising a ring with 3 atons, at |east two of which are carbon atons,
substituted by a hydrocarbon -chain derived froma polyolefin in which the
unsaturated groups are predom nantly of the vinylidene type [err] 20 8.

A conpound "according to Claim7 wherein the polyolefin is a pol ypropyl ene
or a pol ybutene. 9. An am de conprising a ring with 3 atonms, at |east
two of which are carbon atons, substituted by a hydrocarbon chain derived
from a pol yol flaihsi N Whi ch the -unsaturated groups are predom nantly of the

vinylidene t YR® [ °'L l)ro%gss for modifying a polyolefin having 10 to 120 carbon atoms and in
which the unsaturated groups are predominantly of the vinylidene type (=CHj) said
process comprising bringing the polyolefin into contact with a generator of
carbenes or of nitrenes in an addition reaction in order to enable the carbenes or the
S5 nitrenes to add across the vinylidene unsaturation of the polyolefin.

2. A process according to Claim 1 wherein the polyolefin is a-polypropylene
or a polybutene. | '
3. A process according to Claim 1 or 2, wherein the generator is a diazo

compound or an azide.
10 4. A process according to any one of the preceding Claims wherein the
generator contains a functional group capable of reacting with an amine.
5. A process for producing a functionalised amide said process comprising
~ reacting an addition product derived from a process according to any one of the
preceding Claims 1-4 with an amine to form the amide.
15 6. An additive for lubricating oils or fuels, said additive comprising an amide
obtained by a process according to Claim 5.
7. . A compound comprising a ring with 3 atoms, at least two of which are
carbon atoms, substituted by a hydrocarbon chain derived from a polyolefin in
which the unsaturated groups are predominantly of the vinylidene type (=CH>).
20 8. A compound according to Claim 7 wherein the polyolefinis a .
polypropylene or a polybutene.
0. An amide comprising a ring with 3 atoms, at least two of which are carbon
atoms, -substituted by a hydrocarbon chain derived from a polyolefin in which the
unsaturated groups are predominantly of the vinylidene type (=CH>).
25
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