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CLAIM
1t. As novel diphosphines:
2.2-dimethy1-1,3-bis(2-methoxy-phenyT, pheny1-phosphino)propane, 2,2-
dimethyl-1,3-bis[di-(2-methoxy-phenyT)~phosphinolpropane, and 2-(diphenyl-
phosphing-methy1)-3-(diphenyl-phosphiro) propene-1.

1. Catalyst compositions based upon
a) a paltadium compound,
b) an anion of an acid with a pKa of less than 6, and
¢) a compound of the general formula,R1R2M]—R6-M2R3R4,
wherein M, and M, represent similar or different elements chosen from
the group made up of arsenic, antimony and  phogphorus , wherein
Rys Ryv Ry and Ry represent similar or different hydrorarbon groups
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which may optionally be substituted with polar groups and wherein R. 1s a
bivalent bridging group in which the bridge contains only three carbon
atoms, characterized in that the bivalent bridging group R6 is of the
general formula —CHZ-CR7R8-CH2 in which R7 and R8 are similar
or different monovalent substituents exclusively comprising carbon,

hydrogen and optionally oxygen.

8. Process for the preparation of polymers, characterized in that a
mixture of carbon monoxide and one or more olefinically unsaturated organic
compounds is polymerized by using a catalyst composition as claimed in any
one of claims 1 to 8.
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éuitéd‘tb be Used asGCatalyst fn the Pre arati:
eparation
Monoxide with One or More Olefinically Unsgturatéd

The following statement is a full description of this invention, including the
best method of performing it known to me/us
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. . - . "Catalyst Compositions
Suited to be Used as Catalyst in the Preparation of Polymers of Carbon
Monoxide with One or More Olefinically Unsaturated Compounds"”.

The invention relates to novel. compositions suited
to be used as catalysts in the preparation of polymers
of carbon monoxide with one or more olefinically un-
saturated compounds.

High molecular weight linear polymers of carbon
monoxide with one or more olefinically unsaturated
os an compounds (for the sake of brevity referred to as A) in
which the monomer units occur in alternating order and
SRR which polymers therefore consist of units of the
et 10 general formula -(CO)-A'-, wherein A' represents a
e e monomer unit derived from a monomer A used, can be
veeet prepared by using prior art catalyst compositicns based

upon:

a) a palladium compound,
.+ 15 b) an anion of an acid with a pKa of less than 6, and
RPN c) a compound of the general formula R.,R.M.-R_-M_R_R

o ey 17271 "5 273747
wherein M. and M., represent similar or different

- elements éhosen irom the group made up of arsenic,
antimeny, phosphorus and nitrogen, wherein Rl’ R.,
20 R, and R, represent similar of different hydrocarboh
- groups which may optionally be substituted with
polar groups and wherein R5 is a bivalent bridging
group in which the bridge contains only three carbon
atoms, the middle carbon atom of which forms part of
25 a
—CHZ- group.
In the afore-mentioned polymer preparation, both
polymerization rates and the molecular weights of the
polymers obtained play an important role. On the one

30 hand it is desirable to attain the highest possible
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polymerization rate during the polymer preparation,
whilst on the other hand the polymers are more valuable
with a view to their uses, as they have higher mole-
cular weights. Both polymerization rates and molecular
weights can be influenced by the temperature employed
during polymerization. Unfortunately, the effects which
the temperature has on polymerization rates and on
molecular weights are opposed to one another, in that
at otherwise similar reaction conditions, an increase
in the reaction temperature will lead to a rise in
polymerization rate but a decrease in the molecular
weights of the polymers obtained.

The Applicant has carried out an investigation
into the afore-mentioned catalyst compositions. This
has surprisingly shown that their performance can be
considerably enhanced by incorporating as component c)
a compound of the general formula R.R.M.-R_-M_R_.R

17271 "6 27374
wherein R, is a bivalent bridging group in which the

bridge cogtains only three carbon atoms, the middle
carbon atom of which forms part of a -CR7R8-group,
wherein R7 and R8 represent similar or different mono-
valent substituents comprising exclusively carbon,
hydrogen and optienally oxygen. Comparison of the
performance of the original catalyst compositions
comprising a compound of the general formula
RleMl—Rs-M2R3R4 as c0mpon§nt c), with that of the
modified catalyst compositions comprising a cempound of
the general formula R1R2M1~R6-M2R3R4 as component cj,
shows that at similar polymerization rates for both
compositions, the use of the modified compositions
results it polymers with higher molecular weights and,
conversely, that when the two compositions are used to
prepare polymers of similar molecular weights, the
modified compositions show higher polymerization rates.

Fol R “ 4 Pl I TR ESATeMPTIOL WEWGES 5 T

[ U U PP SR INUIIPUI VSR ¥

3

Fsfeadoma 3¢

e L«;ﬂw*#‘;’* -

o
ek

PR

o

i



10

The present patent application therefore relates to catalyst
compositions based upon
a) a palladium compound,
b) an anion of an acid with a pKa of less than 6, and
<) a compound of the general formula R]RZM]—R -M,R,R

6 2734
wherein M] and M2 represent similar or different elements chosen from

the group made up of arsenic, antimoé?jtphosphorus and-—nitrogen, wherein
R], Rz’ R3 and R4 represent similar or different hydrocarbon groups
which may optionally be substituted with polar groups and wherein R6 is a
bivalent bridging group in which the bridge contains only three carbon
atoms, characterized in that the bivalent bridging group R6 is of the
general formula —CHZ-CR.,RS—CH2 in which R7 and R8 are similar
or different monovalent substituents exclusively comprising carbon,
hydrogen and optionally oxygen.

The palladium compound used in the catalyst compositions as component
a) is preferably a palladium salt of a carboxylic acid and in particular
palladium acetate. The preferred component b) in the catalyst compositions
is an anion of an acid with a pKa of less than 4 (determined in aqueous
solution at 18°C) and in particular an anion of an acid with a pKa of less
than 2. More specifically, preference is given to an anion of a sulphonic
acid, such as para-toluenesulphonic acid or an anion of a carboxylic acid,
such as trifluoro acetic acid. In the catalyst compositions, component b)
is preferably present in a quan.ity of from 0.5 to 200 and in particular of
from 1.0 to 100 equivalents per gram atom of palladium. Component b) may
be taken up in the catalyst compositions in the form of an acid and/or in
the form of a salt. Eligible salts include non-noble transition metal
salts and in particular copper salts. If desired, components a) and b) may
be used combined in a single compound. An example of such a compound is
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the complex Pd(CHBCN)2(03S—C6H4—CH3)2 which can be
prepared by the reaction in acetonitrile of either
palladium chloride with silver para-tosylate, or palla-
dium acetate with para-toluenesulphonic acid.
In the compounds used as component c), Ml and M2
are preferably similar to one another. Particular
preference is given to components c) wherein M1 and M,
both represent phosphorus. In the catalyst composi-
tions, component c) is preferably present in a quantity
of 0.1-2 and in particular of 0.75-1.5 mol per mol of
palladium compound. The groups Rl, Rz, R3 and R4 pre-
sent in the compounds used as components c¢) are pre-
ferably aryl groups which are optionally substituted
with polar groups and in particular phenyl groups which
are optionally substituted with polar groups and in
particular phenyl dgroups which are optionally
substituted with polar groups. Preferably, at least one
of the groups Rl,‘RZ, R3 and R4 contains at least one
polar substituent. Eligible polar substituents include
dialkyl-amino groups, such as dimethyl-amino groups and
alkoxy groups such as methoxy and tert.butoxy groups.
Preference is given to alkoxy groups and in particular
to methoxy groups as polar substituents. Preference is
further given to components c) in which at least two of

the groups Rl"Rz' R, and R4 contain at least one polar

substituent. Further;ore, preference is given to compo-
nents c¢) in which the groups R,, R,, R, and R, are
similar to one another by pairs, i.e. components c) in
which R, =R, and R, = R, or components ¢) in which

R, = R, and R, = R,. Particular preference is given to

components ¢) in which the groups R Ry, R and R, are

1 3 4
similar to one another. If one or more of the groups
Rl' R,, Ry and R, are aryl groups comprising oné or
more polar substituents, at least one of these polar

substituents preferably occupies a position ortho with
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respect to the phosphorus atom to which the aryl group
is attached. Examples of such polar-substituted aryl
groups are the 2-methoxy-phenyl group and the 2,4-di-
methoxy-phenyl group. Preference is given to components
c¢) in which at least two, and more particularly all

four, of the groups R,, R,, R; and R, are 2-methoxy-

2" 73
phenyl groups.
In the compounds of the general formula

R1R2M1—R6-M2R3R4 which are used as components c¢) in the

catalyst compositions of the invention, R_ represents a

5
bivalent bridging group in which the bridge contains
only three carbon atoms in the bridge, the middle

carbon atom of which forms part of a -CR - group in

R
which R, and R8 are monovalent substitue;tg which are
exclusively made up of carbon, hydrogen and optionally
oxygen. In components c), the groups R7 and R8 may be
similar or different. Groups R, and R8 may for instance
represent two different alkyl groups or two different
aryl groups. Either one of the groups R7 and R8 may
also represent an alkyl group while the other re-
presents an aryl group. In addition to carbon and
hydrogen, the groups R7 and R8 may include oxygen.
Examples of such groups are alkyl-O-CH2 groups, such as
the CH3-O-CH2 group. If desired, the groups R7 and R8
which are interconnected through the central carbon

e v e

atom of the propane chain, may include an additional

P

AR

bond, thus forming part of a cyclic structure together
with the central carbon atom of the propane chain. Such
a situation presents itself in components ¢) in which
the groups R, and Ry together form a -CH2*CH2-CH2—CH2—
or a -CH2~OPC(CH3)2ﬁO—CH2£'group. Preference is given
to components c) in which the bivalent bridging group N
Rg is a -CHZ-CR7R8-CH2- group and in which the groups
R7 and Ry are similar to one another. Furthe¥, pre-

ference is given to components c) in which the groups

b
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R7 and R8 are alkyl groups and more particularly to
components c¢) in which the groups R7 and R8 are both
methyl groups. Compounds that are very suited to be
used as components c) in the catalyst compositions of
the invention are 2,2-dimethyl-1,3-bis(diphenyl-
phosphino) propane, 2,2-dimethyl-1,3-bis(2-methoxy-
phenyl, phenyl-phosphino) propane and 2,2-dimethyl-1,-
3-bis{di(2-methoxy~-phenyl)-phosphino] propane.

In order to enhance the activity of the present
catalyst compositions, it is preferred to incorporate a
1,4~quinone as a component d). In addition to optional-
ly alkyl-substituted 1,4-benzogquinones, there are also
other eligible 1,4~quinones, such as optionally alkyl-
substituted 1,4-naphthoquinones. It is preferred to use
1,4-benzoguinone and 1,4-naphthoquinone as promoters.
The quantity of 1,4-gquinone used preferably amounts to
10-1000 mol and in particular 25-250 mol per gram atom
of palladium.

The polymerization by using the catalyst composi-
tions according te the invention is preferably carried
out in a liquid diluent. Very suitable liquid diluents
are lower alcohols, such as methanol and ethanol. The
polymerization may also be performed in the gaseous
phase, if desired.

Eligible olefinically unsaturated organic com-
pounds that can be polymerized with carbonh monoxide
with the aid of the catalyst compositions according to ’

g

the invention are both compounds consisting exclusively
of carbon and hydrogen and compounds which, in addition
to ecarbon and hydreogen, contaih one or more hetero-
atoms. The catalyst compositions according to the
invention are preferably used for preparing polymers of
carbon monoxide with one or more olefinically
unsaturated hydrocarbons:. Examples of suitable hydro-
carbon monomers are ethene and other o~olefins, such as
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propene, butene-1, hexene-1 and octene-l1l, as well as
styrene and alkyl-substituted styrenes, such as
p-methyl styrene and p-ethyl styrene. The catalyst
compositions according to the invention are especially
suitable for use in the preparation of copolymers of
carbon monoxide and ethene and in the preparation of
terpolymers of carbon monoxide with ethene and another
olefinically unsaturated hydrocarbon, in particular
propene.

The quantity of catalyst composition used in the
preparation of the polymers may vary within wide
ranges. Per mol of olefinically unsaturated compound to
be polymerized, such a quantity of catalyst is

preferably used as to contain 10~ '-10"3, and in

particular 10~ °-10"%, gram atom of palladium.

The preparation of the polymers is preferably
carried out at a temperature of 20-200 © and a
pressure of 1-200 bar and in particular at a temperatue
of 30-150 © and a pressure of 20-100 bar. In the
mixture to be polymerized, the molar ratio of the
olefinically unsaturated organic compounds relative to
carbon monoxide is preferably 10:1-1:5 and in parti-
cular 5:1-1:2. The carbon monoxide used in the polymer
preparation of the invention need not be pure. It may
contain such contaminants as hydrogen, carboen dioxide
and nitrogen.

According as the polymers prepared according to
the invention have higher molecular weights, their
intrinsic viscosities too will as a rule be higher. In
order to determine the intrinsic viscosity of a polymer
prepared according to the invention, solutions are
prepared by dissolving the polymer in m-cresol at
100°. Hereinafter tintrinsic viscosity' will be
referred as 'Limiting Viscosity Number' (LVN), in
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accordance with the designation recommanded by the
International Union of Pure and Applied Chemistry.
Example 1

A carbon monoxide/ethene copolymer was prepared as
follows. 200 ml of methanol was introduced into a
mechanically stirred autoclave of 300 ml capacity. The
air present in the autoclave was expelled therefrom by
pressurizing the autoclave with carbon monoxide until a
pressure of 50 bar was reached and then releasing the
pressure and repeating this procedure twice over. After
the contents of the autoclave had been brought to a
temperature of 65°, a 1:1 carbon monoxide/ethene
mixture was introduced into the autocalve until a
pressure of 55 bar was reached. A catalyst solution was
then introduced into the autoclave, consisting of:

6 ml of methanol,

0.02 mmol of palladium acetate,

0.04 mmol of para-toluenesulphonic acid and

0.02 mmol 1,3-bis(diphenyl-phosphino)} propane.

The pressure was maintained at 55 bar by introducing
under pressure a 1:1 carbon monoxide/ethene mixture.
After 3 hours the polymerization was terminated by
cooling the reaction mixture down to room temperature
and releasing the pressure. The copolymer was filtered
off, washed with methanol and dried at 70°.

In this way a copolymer having an LVN of 1.0 dl/g
was prepared at a polymerization rate of 1.3 kg co-
pelymer/g palladium/hour.

Example 2

A carbon monoxide/ethene copolymer was prepared
substantially in the same way as the copolymer of
Example 1, except that now the temperature employed was
85° instead of 65°.
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Thus, a copolymer having an LVN of 0.5 dl/g was
prepared at a polymerization rate of 5.0 kg copolymer/g
palladium/hour.

Example 3
5 A carbon monoxide/ethene copolymer was prepared
substantially in the same way as the copolymer of
Example 1, except for the following differences:
a) the polymerization temperature was 85° instead of
650, and
10 b) the component c) used was 2,2-dimethyl-1,3-bis-
(diphenyl-phosphino) propane instead of 1,3-bis-
(diphenyl-phosphino) propane.
Thus, a copolymer having an LVN of 0.5 dl/g was
‘o prepared at a polymerization rate of 8.4 kg copolymer/g
"3 15 palladium/hour.

. Example 4
. A carbon monoxide/ethene copolymer was prepared

substantially in the same way as the copolymer of
Example 1, except for the following differences:
20 a) the polymerization temperature was 96° instead of
o

657,

b) the component b) used was 0.4 mmol trifluoro acetic
acid instead of 0.04 mmol of para-toluenesulphonic
aciq,

25 ¢) the component c¢) used was 1,3-bis(2-methoxy-phenyl, -
phenylphosphino) propane instead of
1,3-bis(diphenylphosphino) propane, and
d) the catalyst composition in addition included 4 mmol ’
of 1,4-benzoguinone as component d).

30 Thus, a copolymer having an LVN of 0.7 dl/g was
] prepared at a polymerizatién rate of 3.5 kg copolymer/g
H pailadium/hour.
Example 5

A carben monoxide/ethene copolymer was prepared
15 substantially in the same way as the copolymer of
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Example 1, except for the following differences:

a) the polymerization temperature was 96° instead of
65°,

b) the component b) used was 0.4 mmol trifluoro acetic
acid instead of 0.04 mmol of para-toluenesulphonic
acid,

c) the component c) used was 2,2-dimethyl-1,3-bis-
(2-methoxy-phenyl, phenyl-phosphino) propane instead
of 1,3~-bis(diphenyl-phosphino) propane, and

d) the catalyst composition in addition included 4 mmol
of 1,4-benzoguinone as component d).

Thus, a copolymer having an LVN of 0.7 dl/g was
prepared at a polymerization rate of 9.3 kg copolymer/g
palladium/hour.

Example 6

A carbon monoxide/ethene copolymer was prepared
substantially in the same way as the copolymer of
Example 1, except for the following differences:

a) the polymerization temperature was 97° instead of
65°,

b) the component b) used was 0.4 mmol trifluoro acetic
acid instead of 0.04 mmol of para-toluenhesulphonic
acid,

¢) the component c) used was 1,3-bis[di(2-methoxy-
phenyl) -phosphino] propane instead of 1,3-bis-
(diphenyl-phosphine) propane, and

d) the catalyst composition in addition included 4 mmol
of 1,4-benzoquinone as component d).

Thus, a copolymer having an LVN of 1.0 dl/g was
prepared at a polymerization rate of 12.2 kg co-
polymer/g palladium/hour.

Example 7

A carbon monoxide/ethene copolymer was prepared
substantially in the same way as the copolymer of
Example 1, except for the following differences:
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a) the polymerization temperature was 97° instead of
65°,

b) the component b) used was 0.4 mmol trifluoro acetic
acid instead of 0.04 mmol of para-toluenesulphonic
acid,

c) the component c) used was 2,2-dimethyl-1,3-bis[di-
(2-methoxy-phenyl)~-phosphino] propane instead of
1,3~bis(diphenyl-phosphino) propane, and

d) the catalyst composition in addition included 4 mmol
of 1,4-benzogquinone as component d).

Thus, a copolymer having an LVN of 0.9 dl/g was
prepared at a polymerization rate of 20.0 kg co-
polymer/qg palladium/hour.

Example 8

A carbon monoxide/ethene copolymer was prepared
substantially in the same way as the copolymer of
Example 1, except for the following differences:

a) the polymerization temperature was 85° instead of
65°, and

b) the component c) used was 1,3-bis(diphenylphosphino)
butane instead of 1,3-bis(diphenyl-phosphino)
propane.

Thus, a copolymer having an LVN of 0.4 dl/g was
prepared at a polymerization rate of 2.9 kg copolymer/g
palladium/hour.

Example 9

A carbon monoxide/ethene copolymer was prepared
substantially in the same way as the copolymer of
Example 1, except for the following differences:

a) the polymerization temperature was 85° instead of
65°,

b) the component ¢) used was 2,4-bis(diphenyl-phos-
phino) pentane instead of 1,3-bis(diphenyl-phos-
phino) propane.

Thus, a copolymer having an LVN of 0.4 dl/g was
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prepared at a polymerization rate of 5.6 kg copolymer/g

palladium/hour.

Example 10

A carbon monoxide/ethene copolvmer was prepared
svbstantially in the same way as the copolymer of
Example 1, except for the following differences:

a) the polymerization temperature was 85° instead of
65°,

b) the component c) used was 2-(diphenyl-phosphino-
methyl)=3-(diphi:nyl-phosphino) propene-1l instead of
1,3-bis(diphenyl-phosphino) propane.

Thus, a copolymer having an LVN of 0.5 dl/g was
prepared at a polymerization rate of 5.4 kg copolymer/g
palladium/hour.

Of {he peclymers prepared according to Examples
1-10, the copolymers prepared according to Examples 3,
5 and 7 are polymers according to the invention. In the
preparation of these polymers, use was made of catalyst
compositions according to the invention which comprised
a bisphosphine of the general formula
RleP—CHz-C(CH3)2—CH26PR3R4 as component c). The cata-
lyst compositions according to the invention used in
Exanmples 5 and 7 in addition comprised a 1;4-quinone as
component d). The copolymers prepared according to
Examples 1, 2, 4, 6 and 8~10, in the preparatien of
which the catalyst compositions used comprised a bis-
phosphine which did not satisfy the general formula
RleP-RG—PR3R4, fall outside the scope of the inven-
tion. They have been included in the patent application
for comparison.

With the aid of 13c-NMR analysis it was
established that the carbon monoxide/et. she copolymers
prepared according to Examples 1-10 had a linear
alternating structure and consisted therefore of units
of the formula -(CO)@(C2H4)-. All the copolymers
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prepared according to Examples 1~-10 had a melting point
of 257°.

Comparison of Example 1 with Example 2 (both
carried out using a catalyst composition comprising a
bisphosphine which did not satisfy the general formula
RlRZP—RG-PR3R4) demonstrates the influence of the
polymerization temperature both on polymerization rates
and on the molecular weights of the ready copolymers.

The favourable effect of replacing a bisphosphine
2-CH2—CH2-PR3R4 with a
bisphosphine of the general formula
RleP-Cﬁz-C(CH3)Z-CHZ-PR3R4 is demonstrated by the
comparison of Example 2 with Example 3, of Example 4
with Example 5 and of Example 6 with Example 7. Pairs

of the general formula RlRZP-CH

of polymers having about the same molecular weights are
prepared; however, when 2,2-dimethyl-substituted bis-
phosphines are used, the polymerization rates obtained
are higher.

That two substituents should necessarily be
present in component c) in the 2-position of the
propane chain in order to obtain essential enhancement
of the performance of the catalyst compositions, is
demonstrated by the comparison of Example 2 with
Examples 3 and 8-10. In Example 3 (2,2-dimethyl-
substituted), a marked increase was seen in the poly-
merization rates, whilst Examples 8 (l-methyl-substi-
tuted), 9 (1,3-dimethyl-substituted) and 10 (2-methy-
lene-substituted), showed no significant improvement or
even decline in the performances of the catalyst compo-
sitions.

The diphosphines used in Examples 5, 7 and 10 as
components c),
2,2-dimethyl-1,3-bis(2-methoxy-phenyl, phenyl~phosphino)
propane, 2,2-dimethyl-1,3-bis[di(2-methoxy-phenyl)-
phosphino] propane and 2-{diphenyl-phosphino~methyl)-3-




- 14 -

(diphenyl~-phosphino) propene-l, are novel compounds.
They can be prepared by reacting a 1,3-dihalo-2,2-
dimethyl propane with an alkali metal-2-methoxy-
phenyl,phenyl-phosphide and an alkali metal-di(2-

5 methoxy-phenyl) phosphide, respectively and by reacting

2-chloromethyl-3-chloro-propene-1 with an alkali metal-
diphenyl phosphide.
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The claims defining the invention are as follows:

1. Catalyst compositions based upon
a) a palladium compound,
b) an anion of an acid with a pKa of less than 6, and
c) a compound of the general formula R]RZM] R6-M2R3 4
wherein M] and M represent similar or different elements chosen from
the group made up of arsenic, antimonyk phosphorus, ang—nitregens wherein
R], Rz, R3 and R4 represent similar or different hydrocarbon groups
which may optionally be substituted with polar groups and wherein R6 is a
bivalent bridging group in which the bridge contains only three carbon
atoms, characterized in that the bivalent bridging group R6 is of the
general formula -CH -CR7R8—CH in which R7 and R8 are similar
or different monovalent substituents exclusively comprising carbon,
hydrogen and optionally oxygen.

2. Catalyst compositions as claimed in clalm 1, characterized in
that in component ¢) M and M each represent phorpger;;:s'

3. Catalyst compOSItions as claimed in claim 1 or 2, characterized

in that at least one of the groups R R3 and R4 present in

component ¢) is a phenyl group carry1ng it least one polar substituent.

4. Catalyst compositions as claimed in claim 3, characterized in
that the polar group is an alkoxy group.

5. Catalyst compositions as claimed in any one of claims 1-4,
characterized in that the monovalent substituents R7 and R8 present in
component ¢) are alkyl groups.

6. Catalyst compositions as claimed in ¢laim 5, characterized in
that the alkyl group are methyl groups.

7. Catalyst compositions as claimed in claim 5 or claim 6,
characterized in that as component c¢) they comprise a diphosphine chosen
from the group made up of 2,2-dimethyl-1,3-bis(diphenyl-phosphino) propane,
2,2-dimethy1-1,3-bis(2-methoxy-phenyl, phenyl-phosphino) propane and

B A

2,2-dimethy1<1,3~bisldi(2-methoxy-phenyl)-phosphino] propane.

8. Catalyst compositions as claimed in any one of claims 1-7,
characterized in that in addition they comprise a 1,4-quinone as component
d).

9. Process for the preparation of polymers, characterized in that a
mixture of carbon monoxide and one or more olefinically unsaturated organic
compounds is polymerized by using a catalyst composition as claimed in any
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10. Polymers whenever prepared by a process as claimed in claim 9.
11. As novel diphosphines:
2,2-dimethyl-1,3-bis(2-methoxy-phenyl, phenyl-phosphino)propane, 2,2-
dimethyl-1,3-bis{di-(2-methoxy-phenyl)-phosphinolpropane, and 2-(diphenyl-
phosphino-methy1)-3-(diphenyl-phosphino) propene-1.
12. Catalyst compositions based upon
a) a palladium compound,
b) an anion of an acid with a pKa of less than 6, and
c) a compound of the general formula R]RZM]-RG-M2R3R4,
wherein M1 and M2 represent similar or different elements chosen from
the group made up of arsenic, antimony, phosphorus and nitrogen, wherein
R]. RZ’ R37and R4 represent similar or different hydrocarbon groups
which may optionally be substituted with polar groups and wherein R6 is a
bivalent bridging group in which the bridge contains only three carbon
atoms, substantially as hereinbefore described with reference to any one of
Examples 3, 5 or 7.
13. Process for the preparation of polymers, substantiaily as
hereinbefore described with reference to any one of Examples 3, 5 or 7.

DATED this SEVENTH day of JUNE 1990
Shell Internationale Research Maatschappij B.V.

Patent Attorneys for the Agplicant
SPRUSON & FERGUSON

5 2

o ¥

b g&&mﬁmw@mw%wﬂ

AT &

§

Iy
wiripd

e

o Ean &

ot

g
A

¢
i



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

